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Permit or Application No WRP011785

Michigan Department of Envirenmental Quality

PETITION FOR CONTESTED CASE HEARING

et

The procedural autharity for a confesfed case hearing is the
Michigan Administrative Procedures Act, 1969 PA 306, as amended, MCL 24.201 et seq.
Infarmation requested on this form may be provided in an alternative written format or additional pages may be aftached.

X PETITIONER'S NAME or |:| AGENT'S NAME
MAILING ADDRESS (If different from street address)
STREET ADDRESS
N9596 River Road & N9710 River Road 423 Summit Rd
CITY STATE ZIP CODE CITY STATE ZIP CODE
Stephenson Ml 49887 Kohler Wi 53044
TELEPHONE NO. :
(920) 912-3717 CEIVED
E-MAIL ADDRESS JUN I ] 2818
twboemer@gmall.com MICH!GAN ADMIRISTRATIVE
HEARING SYSTEM

Statement of Authority:

I petition a contested case hearing be initiated under the authority of:

[]Part of the Public Health Code, 1978 PA 368, as amended, MCL 333.1101 et s04q.

X Other statute:

Natural Resources and Environmental Protection Act 451 of 1994, as amended:

Part 31, Water Resources Protection. (Floodplain Regulatory Authority)

Part 301, Inland Lakes and Streams;

Part 303, Wetland Protection;

Part 13, Permits

{identify statute by popular name, the public act year and number, MCL, and if applicable, the part of the stalute}

[] Administrative Rule, R - Title:

D QOrder No. ; Title:
Statement of matters asserted, including the site location and other pertinent facts:
(See atiached)

Petitioner's relationship/interest to the activity or proposed project:
Adjacent and negatively impacted and land owner.

Relief sought by Petitioner: Denial of permit

SIGNATURE OF PETITIONER/AG ' DATE
S S VI J e June 7, 2018
Submit this completed petition and attachments to:
MICHIGAN ADMINISTRATIVE HEARING SYSTEM NOTICE:
OTTAWA BUILDING, SECOND FLOOR A COPY OF MDEQ'S FINAL ACTION ON AN

APPLICATION OR PERMIT MUST BE ATTACHED TO

611 WEST OTTAWA STREET THIS OR ANY ALTERNATIVE WRITTEN PETITION.

P.0. BOX 30695
LANSING, Ml 48909-8195
TELEPHONE: 517-335-2484

EGP0201 (02/2018)
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Submit this completed petition and attachments to:

MICHIGAN ADMINISTRATIVE HEARING SYSTEM
OTTAWA BUILDING, SECOND FLOOR

611 WEST OTTAWA STREET

P.0O. BOX 30685

LANSING, MI 489098-8195

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
PETITION FOR CONTESTED CASE HEARING FOR:
Permit or Application No: PERMIT NO. WRP011785
Date Issued June 4, 2018.
rssued to: AQUILA RESOURCES INC.EBO7 Gerue Street, Stephenson, MI 49887.
For the: BACK FORTY PROJECT.

The procedural authority for a contested case hearing is the Michigan
Administrative Procedures Act, 1969 PA 306, as amended; MCL 24.201 et seq.

Information requested may be provided in an alternative written format:
This document is an alternative format,

A COPY OF the Michigan Department of Environmental Quality’'s (DEQ's) FINAL
ACTION ON AN APPLICATION OR PERMIT IS ATTACHED TQO THIS ALTERNATIVE WRITTEN
PETITION

I hereby petition that a contested case hearing be initiated under the
authority of:

1. Part 303 (Wetlands Protection) of the Natural Resources and
Environmental Protection Act reguires “that an agency provide, upon
request, contested case hearings to persons aggrieved by the agency’'s
action.”

e Pperitioner Tom Boerner ig an aggrieved party as He is an
adjacent land owner to the permitted site. By that fact and
others related to the proximity of a mine to His property,
residence (s}, the public lands he and his family use, public
roadways and public access to the Menominee River, private
waters and waterways and significant historical sites that
exist; would additionally cause the petitioner to have standing
for a contested case hearing:

1. Natural Resources and Environmental Protection Act No. 451 of the
public Acts of 19924, as amended ineluding but not limited to
procedure and legislative findings.

2. Multiple Michigan Statutes

Federal Regulations:

1. 33 USC §1342
2. 42 USC §1996
3. 40 CFR §1502.16




16

11

12

13

14

15

ie

17

18

19

20

21

22

23

24

25

26

27

28

25.
26.
27.
28.
29.

40 CFR §1508.8
323.1098
425.102 (1) (h)
425,103 (1) (a)
425,201 (1) {c)
425,201{1) {4}
42%.,201{1) (e)
425.201{4)
425.201 {4} (A)
425.201(5)
425.201(7})
425.201(8)
425,202
425.202(1)
425.202(2)
425.202{1} {a)
425,202 (1) (a) {iidl)
425.202 (1) (b)
425,202(1)c
425.202(2) {p)
425.,202(2) {X)}
425.,202(2) (V)
425.202{2) (ee)
425.204 (b} (vi)
425,406 (4)

.8. Constitution, Amendment 5 & 14.

duwwaxmRddOddY oY AdRd TN

Other Authorities:

30.
31.
32,
33.
34,
35,
36.

37.

American Heritage College Dictionary (3rd ed. 2000)
Black's Law Dictionary, 1747 (9th ed. 2009)

Michigan Constitution 1963, art I, §17

Rrandom House Dictionary of the English Language {1983)
Random Houge Webster's College Dictionary (2005)

'US Constitution Am XIV, §1

Webster's Third New International Dictionary of the
English Language Unabridged (1993)

DEQ Stipulations made in their “Compiled Responses te
public Comments Regarding the Permit Applications and
Related Requlatory and Administrative Concerns about the
Proposed Back Forty Mine Project” dated 1-5-2017: “If a
citizen questions the legality of control, the issue
would be decided in civil court.”

Statement of matters asserted, including the site location and other
pertinent facts, Petitioner’s relationship/interest to the activity or

proposed project and Relief sought by Petitioner.

1. Statement of matters asserted, including the gite location and other

pertinent factg: This is an addendum to the PETITION FOR CONTESTED CASE

HEARING

form filed along with this document against the STATE OF

MICHIGAN PERMIT NO. MP WRP0O11785 - Date Tssued June 4, 2018. Issued to:
AQUILZ RESOURCES INC.E807 Gerue Street, Stephenson, MI 49887 for the
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BACK FORTY PROJECT. Location of permit: T35N, R25W and T358, R28W; Lake
Township, Menominee County, Michigan.

2. Petitioner’s relationsghip/interest to the activity or proposed
project: Adjacent land owner who will be negatively impacted by
contamination wetland{s), surface water {s) and groundwater and water

used in recreation.

3. Relief sought by Petitioner:

1. Permit for Aguila Resources Back Forty project is withdrawn by the
Michigan Department of Environmental Quality (DEQ).

2. And; the court requests the DEQ final permitting authority to
initiate a formal investigation into the allegations of fraud
being committed against the State of Michigan (50M) in issuing
this permit as compared to the MDEQ’'s own conclusion of law that
the mine Permit Application DID NOT MEET THE CRITERIA REQUIRED TO
ISSUE A PERMIT. This determination being written by the MDEQ in
their document titled “Finding of Fact and Conclusgion of Law”
(attachment No. 2}

Other notifications:

Petitioner Boerner is a non-attorney layperson who filed this petition
Pro Se in an effort to get the DEQ to do what they are required to do by
law. That is to protect the health and well-being of the Boerner family,
their children and future generations as well as to not pollute the
Boerner land, groundwater and air that once polluted will greatly
diminish our the value of our lands and the ability to use the Boerner
land safely.

This:

MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY
PETITION FOR CONTESTED CASE HEARING FOR:
pPermit or Application No: PERMIT NO. WRP011785
Date Issued June 4, 2018.
Tssued to: AQUILA RESOURCES INC.E807 Gerue Street, Stephenson, MI 49887,
For the: BACK FORTY PROJECT.

immd——

lUVV\ -EESLTL — June 7, 2018

L]
Tom Boerrner




Attachment No. 1

Part 303 Permit as issued
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MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

PERMIT
Issued To:
Aquila Resources, Inc.
E 807 Gerue Street
Stephenson, Michigan 49887
Permit No: WRP0117856
Submission No.: 2NN-5PEO-MT3W
Site Name: Aquila Resources Inc-Back Forty Project
Issued: June 4, 2018
Expires: June 4, 2023

This permit is being issued by the Michigan Department of Environmental Quality (MDEQ) under the
provisions of the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended
{NREPA); specificaily:

X Part 301, Inland Lakes and Streams [ ] Part 323, Shorelands Protection and Management
@ Part 303, Wetlands Protection D Part 325, Great Lakes Submerged Lands
[ ] Part 315, Dam Safety [} Part 353, Sand Dunes Protection and Management

X Part 31, Water Resources Protection (Floodplain Regulatory Authority)

Permission is hereby granted, based on permittee assurance of adherence to State of Michigan
requirements and permit conditions, to:

Authorized Activity:

Excavate 980,820 cubic yards of material within 5.31 acres of wetland.

Place 803,453 cubic yards of fill within 5.91 acres of wetland and within 253 linear feet of
intermittent stream channel.

Secondary impacts to approximately 17.17 acres of wetland as a result of reductions in surface
water hydrology to the wetlands systems.

Place a 15-inch diameter outfall pipe at the ordinary high water mark of the Menominee River and
place approximately 11 cubic yards of riprap.

Construct a total of 282 linear feet of mine site perimeter security fence through six wetlands areas
and one intermittent stream. Fencing shall span the wetlands.

All activities to be conducted in accordance with the attached plans and the conditions of this
permit.

Waterbody Affected: Unnamed Wetlands, Menominee River, Unnamed Streams
Property Location: River Road, Stephenson, Menominee County, Lake Township
Town/Range/Section: 35N/28W, S. 6, 7; 36N/28W, S. 1, 11,12
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Authority granted by this permit is subject to the following limitations:

A.

B
C
D
E

Initiation of any work on the permitted project confirms the permittee's acceptance and agreement to comply with all
terms and conditions of this permit,

The permittee, in exercising the authority granted by this permit, shall not cause unlawful pollution as defined by
Part 31, Water Resources Protection, of the NREPA.

. This permit shall be kept at the site of the work and available for inspection at all timéé during the duration of the

project or until its date of expiration.

. All work shall be completed in accordance with the approved plans and specifications submitted with the application

and/or plans and specifications attached to this permit.

No attempt shall be made by the permittee to forbid the full and free use by the public of public waters at or adjacent
to the structure or work approved,

It is made a requirement of this permit that the permittee give notice to public utilities in accordance with 2013 PA 174
(Act 174) and comply with each of the requirements of Act 174.

This permit does not convey property rights in sither real estate or material, nor does it authorize any injury to private
property or invasion of public or private rights, nor does it waive the necessity of seeking federal assent, all local
permits, or complying with other state statutes.

This permit does not prejudice or limit the right of a riparian owner or other person to institute proceedings in any
circuit court of this state when necessary to protect his rights.

Permittee shall notify the MDEQ-Water Resources Division (WRD) within one week after the completion of the activity
authorized by this permit by completing and forwarding the attached preaddressed postcard fo the office addressed
thereon.

This permit shall not be assigned or transferred without the written approval of the MDEQ-WRD.

Failure to comply with conditions of this permit may subject the permittee to revocation of permit and criminal and/or
civil action as cited by the specific state act, federal act, and/or rule under which this permit is granted.

All dredged or excavated materials shall be disposed of in an upland site {outside of floodplains, uniess exempt under
Part 31 of the NREPA, and wetlands).

In issuing this permit, the MDEQ has relied on the information and data that the permittee has provided in connection
with the submitted application for permit. If, subsequent to the issuance of a permit, such information and data prove
to be false, incomplete, or inaccurate, the MDEQ may modify, revoke, or suspend the permit, in whole or in part, in
accordance with the new information.

The permittee shall indemnify and hold harmless the State of Michigan and its departments, agencies, officials,
employees, agents, and representatives for any and all claims or causes of action arising from acts or omissions of
the permittee, or employees, agents, or representative of the permittee, undertaken in connection with this permit.
The permittee’s obligation to indemnify the State of Michigan applies only if the state: (1) provides the permittee or its
designated representative written notice of the claim or cause of action within 30 days after it is received by the state,
and (2) consents to the permittee’s participation in the proceeding on the claim or cause of action. It does not apply to
contested case proceedings under the Administrative Procedures Act, 1969 PA 306, as amended, challenging the
permit. This permit shall not be construed as an indemnity by the State of Michigan for the benefit of the permittee or
any other person.

Noncompliance with these terms and conditions and/or the initiation of other regulated activities not specifically
authorized shall be cause for the modification, suspension, or revocation of this permit, in whole or in part. Further,
the MDEQ may initiate criminal and/or civil proceedings as may be deemed necessary to correct project deficiencies,
protect natural resource values, and secure compliance with statutes.

If any change or deviation from the permitted activity becomes necessary, the permittee shall request, in writing, a
revision of the permitted activity from the MDEQ-WRD. Such revision request shall include complete documentation
supporting the modification and revised plans detailing the proposed modification. Proposed modifications must be
approved, in writing, by the MDEQ-WRD prior to being implemented.

This permit may be transferred to another person upon written approval of the MDEQ-WRD. The permittee must
submit a written request to the MDEQ-WRD to transfer the permit to the new owner. The new owner must also
submit a written request to the MDEQ-WRD to accept transfer. The new owner must agree, in writing, to accept all
conditions of the permit. A single letter signed by both parties that includes all of the above information may be
provided to the MDEQ-WRD. The MDEQ-WRD will review the request and, if approved, will provide written
notification to the new owner.

Prior to initiating permitted construction, the permittee is required to provide a copy of the permit to the contractor(s)
for review. The property owner, contractor(s), and any agent involved in exercising the permit are held responsible to
ensure that the project is constructed in accordance with all drawings and specifications. The contractor is required to
provide a copy of the permit to all subcontractors doing work authorized by the permit.

Construction must be undertaken and completed during the dry period of the wetland. If the area does not dry out,
construction shall be done on equipment mats to prevent compaction of the soil.

2
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T.

u.

<

Authority granted by this permit does not waive permit requirements under Part 91, Soil Erosion and Sedimentation
Control, of the NREPA, or the need to acquire applicable permits from the County Enforcing Agent (CEA).

Authority granted by this permit does not waive permit requirements under the authority of Part 305, Natural Rivers, of
the NREPA. A Natural Rivers Zoning Permit may be required for construction, land alteration, streambank
stabilization, or vegetation removal along or near a natural river.

The permittee is cautioned that grade changes resulting in increased runoff onto adjacent property is subject to civil
damage litigation.

Unless specifically stated in this permit, construction pads, haul roads, temporary structures, or other structural
appurtenances to be placed in a wetland or on bottomland of the water body are not authorized and shalt not be
constructed unless authorized by a separate permit or permit revision granted in accordance with the applicable law.
For projects with potential impacts to fish spawning of migration, no work shall occur within fish spawning or migration
timelines {i.e., windows) unless otherwise approved in writing by the Michigan Department of Natural Resources,
Fisheries Division.

Work to be done under authority of this permit is further subject to the following special

instructions and specifications:

Permitting Authority and Reguirements

1. This permit is being issued for the maximum time allowed and no extensions of this permit will be
granted. Initiation of the construction work authorized by this permit indicates the permittee’s
acceptance of this condition. The permit, when signed by the MDEQ, will be for a five-year period
beginning at the date of issuance. If the project is not completed by the expiration date, a new permit
must be sought.

2. This permit placard shall be kept posted at the work site, in a prominent location at all times for the
duration of the project, or until permit expiration.

3. Any modifications to the site plan or scope or methods of the activities authorized under this permit that
deviate from the project authorized under Mining Permit 01 2016, shall be reviewed by the MDEQ's Qil,
Gas, and Minerals Division (OGMD), for significance of amendment. This permit is not valid until any
necessary amendment of the Mining Permit has occurred and a final copy has been provided to the
MDEQ-WRD.

4. The authorizations in this permit are limited to those identified above. This permit does not remove the
permittee’s liability or responsibility regarding any damage to adjacent properties, groundwater levels,
or water wells in the vicinity of the project. Projects which include the pumping or discharge of water
may require a National Pollution Discharge Elimination System permit under Part 31, Water Resources
Protection, of the NREPA. Also, removal or pumping of groundwater that interferes with drinking water
wells in the area are subject to dispute resolution as outlined in Part 317, Aquifer Protection and
Dispute Resolution, of the NREPA. Water shall not be withdrawn from a lake, wetiand, or stream in
such quantity and/or duration so as to adversely impact or degrade water quality standards, aquatic life,
riparian rights or uses. In addition, large-quantity water withdrawal may require a permit be obtained
from or an annual report be submitted to the MDEQ-WRD under the authority of Part 327, Great Lakes
Preservation, of the NREPA.

5. The permitte¢ is cautioned that grade changes resulting in increased or decreased runoff onto adjacent
property is subject to civil damage litigation.

6. Notification shall be made through the permittee’s MiWaters Account, five days prior to starting the
project.

7. Authority granted by this permit does not waive permit or program requirements under Part 91, Soil
Erosion and Sedimentation Control, of the NREPA, or the need to acquire applicable permits from the
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10.

CEA, if applicable. To locate the Soil Erosion Program Administrafor for your county visit
www.michigan.gov/soilerosion and look for Soil Erosion and Sedimentation Control Agencies under

“SESC Info."

The authority to conduct the activity as authorized by this permit is granted solely under the provisions
of the governing act as identified above. This permit does not convey, provide, or otherwise imply
approval of any other governing act, ordinance, or regulation, nor does it waive the permittee’s
obligation to acquire any local, county, state, or federal approval or authorization, necessary to conduct
the activity.

A storm water discharge permit may be required under the Federal Clean Water Act for construction
activities that disturb one or more acres of land and discharge to surface waters. For sites over five (5)
acres, the permit coverage may be obtained by a Part 91, Soil Erosion and Sedimentation Control
(SESC) permit, or coverage as an Authorized Public Agency (APA), and filing a “Notice of Coverage”
form with the MDEQ-WRD. For sites with disturbance from one acre up to five acres, storm water
coverage is automatic once the SESC permitis obtained or if work is being conducted by an APA.
These one- to five-acre sites are not required to apply for coverage, but are required to comply with
storm water discharge permit requirements. Information on the storm water discharge permit is
available from the MDEQ-WRD’s Storm Water Permit Program at www.michigan.gov/soilerosion under

the “Construction Storm Water Info.”

The permittee acknowledges that the dredged material has not been classified as to contaminant
status. Disposal of the dredged sediments shall be to uplands. If the dredged sediments are
determined to be contaminated at a future date, the permittee and dredge sediments disposal location
landowner are considered potentially responsible parties and remain liable for any and all necessary
site restoration and clean up under Part 115, Solid Waste Management; and Part 201, Environmental
Remediation, of the NREPA. If the permittee is not the dredge sediments disposal location landowner,
permittee is responsible for notifying landowner of this condition.

Materials Management Plans

1.

In accordance with Mining Permit 01 2016, Condition E-10, the permittee shall prepare and implement
a Cyanide Management Plan (CMP) in accordance with applicable state and federal standards. A
certified copy of the CMP shall be provided to MDEQ-OGMD. No discharges are authorized by this
permit prior to MDEQ-OGMD providing the MDEQ-WRD written approval of the CMP.

In accordance with Mining Permit 01 2016, Condition B-3, the permittee shall prepare and implement a
certified Spili Prevention Control and Countermeasures (SPCC) Plan for the fuel storage area that
conforms to Title 40 of the Code of Federal Regulations, Part 112, Oit Pollution Prevention. The SPCC
Plan shall comply with the Part 5 rules promulgated pursuant to Part 31 of the NREPA. No discharges
are authorized by this permit prior to the MDEQ-WRD providing written approval of the SPCC Plan to
OGMD.

In accordance with Mining Permit 01 2016, Condition B-6, the permittee shall prepare and implement a
Pollution Incident Prevention Plan (PIPP) in compliance with R 324.2001 through R 324.2009 no less
than 30 days prior to the initiation of the waste water treatment plant. No discharges are authorized by
this permit prior to the MDEQ-WRD providing written approval of the PIPP to OGMD.

Threatened and Endangered Species

1.

The following threatened or endangered species are known to occur on or near this project site and
may be impacted by your activities: Vasey's Rush (Juncus vaseyi) and Dwarf Milkweed (Asclepias
ovalifolia). Issuance of this permit does not obviate the need to obtain approval under Part 365,

4
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Endangered Species, of the NREPA, from the Michigan Department of Natural Resources (MONR)
Natural Heritage Program prior to commencement of construction activity. Please contact Lori Sargent,
wildlife Division, MDNR, P.O. Box 30180, Lansing, Mi 48909, or at 517-284-9453.

An updated threatened and endangered species survey will be required prior to seeking a permit for
impacts to these species. Permittee shall coordinate survey requirements with MDNR, Wildlife Division,
Planning and Adaptation Section, Newberry Customer Service Center, 5100 State Highway M-123,
Newberry, M| 49868; 906-293-5669 x4080.

A relocation plan for potentially impacted threatened and endangered species will be required.
Permittee shall coordinate relocation plan requirements with MDNR, Wildlife Division, Planning and
Adaptation Section, Newberry Customer Service Center, 5100 State Highway M-123, Newberry, M|
49868: 906-293-5669 x4080.

Mussel Relocation

1.

Mussel surveys and relocation shall be carried out in accordance with the approved mussel relocation
plan, Appendix B-6 of the Wetlands Application dated October 2017. Any modification of this plan must
be approved in writing from MDNR, Fisheries Division, and provided to the MDEQ-WRD for final written

approval.

Wetlands — General

1.

2.

Drainage of surface waters from wetlands is not authorized by this permit.

Prior to the start of construction, all adjacent non-work wetland areas shall be protected by properly
trenched sedimentation barrier to prevent sediment from entering the wetland. Fencing shall be
installed as needed to prohibit construction personnel and equipment from entering or performing work
in these areas. Fence shall be maintained daily throughout the construction process. Upon project
completion, the accumulated materials shall be removed and disposed of at an upland site, the
sedimentation barrier shall then be removed in its entirety and the area restored to its original
configuration and cover.

This permit is limited to authorizing the construction as specified above and carries with it no
assurances or implications that associated lake, stream, wetland or floodplain areas can be developed
and serviced by the structures authorized by this permit.

Fencing shall be elevated above the wetland to allow for the migration of reptiles, amphibians, and
other small wildiife.

This permit does not authorize the direct discharge of surface, storm waters, or wastewaters to
wetlands.

All raw earth within 100 feet of a lake, stream, or wetland that is not brought to final stabilization by the
end of the active growing season shall be temporarily stabilized with mulch blankets by September 30.

All filVbackfill shall consist of clean inert material that will not cause siltation nor contain soluble
chemicals, organic matter, pollutants, or contaminants. All fill shall be contained in such a manner so
as not to erode into any surface water, floodplain, or wetland. All raw areas associated with the
permitted activity shall be stabilized with sod and/or seed and mulch, riprap, or other technically
effective methods as necessary to prevent erosion.
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8. This permit does not authorize the placement of waste rock or overburden in wetlands prior to the
placement of an approved lining system.

Extended Life of Mine

1. If the life of mine is projected to extend past the seven years proposed by this project, a permit will be
required for impacts to aquatic resources regulated under Part 301, Inland Lakes and Streams, and
Part 303, Wetlands Protection, of the NREPA, including, but not limited to, the drawdown or dewatering
of regulated aquatic resources. Drawdown impacts will be considered when groundwater is reduced
from natural elevation by four inches for 30 or more consecutive days during the growing season.

2. If active pit dewatering is projected to exiend past seven years or the location or volume of pumping
changes, the permittee must provide a revised groundwater model in accordance with MDEQ-WRD
groundwater modeling recommendations and an anticipated impact assessment to the MDEQ-WRD for
review and approval.

3. This permit does not authorize any future expansion of the mine or any extension of operations with the
potential to result in additional direct, indirect or cumulative impacts to wetlands.

Utility
1. Utility instillation through wetlands and utility stream crossings are not authorized by this permit.

Secondary Wetland Impacts

Revised Regional Groundwater Model

The Permittee shali provide a revised groundwater model that accurately depicts existing site conditions. The
permittee shall collect a complete round of groundwater level measurements in all existing and any newly
required wells (i.e., monitor wells, piezometers, drive point wells) as identified below prior to commencing any
site activities. The data shall be collected in the same sampling event as wetland/stream stage and streamflow
measurements to assemble a complete hydrological baseline condition prior to any site activities. Site
monitoring wells and piezometers shail not be removed until this baseline sampling is completed. Based on
the ERM 2011 hydrogeological information, water level data shall be coliected in March, mid-May, early June,
July, August, September, and December for the baseline.

1. Specifically, the following groundwater level, vertical gradient, stream flow baseline assessment
information shall be collected from ail existing locations monitoring the Quaternary and Sandstone
sediments by the Permittee before commencing any mining or site infrastructure activities. The
baseline water level measurements are to include monitoring wells, piezometers, gages, flumes, and
other shallow water level monitoring points. The Permittee shall exercise the appropriate precautions in
the construction of the deep wells to prevent leakage through any confining units separating shallow
and deeper aquifers. Based on Aquila's current sampling locations, this will include at a minimum:

a. The water levels in all existing Quaternary and Sandstone site monitoring wells, piezometers shall
be measured. This is shall include existing piezometer pairs 1 through 24, and existing monitoring
wells MW-2, MW-3, MW-4, MW-5, MW-6S, MW-6D, MW-7, MW-8, MW-10, MW-12, MW-135,
MW-13D, MW-14, MW-15S, MW-15D, MW-16, MW-18S, MW-18D, MW-19, MW-20, FMW-1
through FMW-12, GMW-01 through 05, MW-2SS, MW-10SS, MW-118S, MW-138S, MW-15SS,
MW-17SS, and MW19SS.

b. Pressure transducers shall be used to record continuous stage of the water level in the identified
wetlands that exhibit standing water. Pressure transducers used in the wetland shall be referenced

6
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to a common vertical datum (e.g., NAVDS88). In addition, stream gages for measuring continuous
stage and discharge will be placed in the streams identified on-site. Flumes shall be installed and
data shall be electronically collected in any stream that exhibits intermittent flow to determine
discharge.

c. Additional vertically nested well pairs to measure water level and vertical gradients shall be installed
in any wetland area connected to the aquifer that is not currently being monitored. Measurement of
any additional well pairs needed shall be included in the baseline monitoring.

d. The groundwater level data collected for the baseline as well as subsequent quarterly water level
monitoring shall be provided to the MDEQ-WRD in print and in electronic Excel data table format.
These tables shall include the location name, associated wetland if applicable, latitude and
longitude in decimal degrees, screen length ({feet [it]), top of screen {ft), bottom of screen (ft), date
collected, water level elevation (ft) above mean sea level (AMSL), water level depth (ft) below
ground level, and any other comments relevant to the data quality or monitoring events.

e. On-site vertical hydraulic conductivity of the wetland sediments, vertical and horizontal conductivity
of glacial sediments adjacent to the wetlands, and vertical conductivity of river bottom sediments
shall be collected if not already available for all existing wetlands currently on-site. A work plan
detailing sampling methods and locations to collect this data will be developed and submitted to the
MDEQ-WRD for approval prior to sampling or any mining or infrastructure related site activities
commence.

£ Streamflow measurements will be collected in all site streams that drain off-site and this updated
information will be compared with the streamflow measurements conducted by ERM from 2007 to
2009 as detailed in a September 2011 report titled A Hydrogeology Report: Environmental Baseline
Studies for the Aquila Site. This information shall be used in the calibration of a MODFLOW
groundwater model to assess wetland impacts.

g. Existing data from soil boring locations FSB-101 through FSB-113A, and FSB-115A, 117, 118A
through FSB-165 shall be used to define the wetlands in addition to supplemental soil borings
required as part of the wetland baseline assessment.

h. The permittee shall document the baseline sampling results in a report noting any climate or
physical conditions that may affect the sampling and provide this documentation to the MDEQ-WRD
within four weeks of the completion of data collection and prior to commencing any site mining or
infrastructure activities.

i Water level and vertical gradient monitoring shall be collected monthly with a report documenting
the data, any water level or vertical trends observed, print and electronic data table presenting site
measurements. This report shall be submitted on an annuat basis by no later than December 31
annually.

2 A revised MODFLOW groundwater model using appropriate methods for defining wetland cells shall be
developed that will incorporate site-specific groundwater hydrogeology and geotogy information (e.g.,
horizontal and vertical conductivity of the glacial, wetlands, and streambed sediments) to be used to
integrate the site wetland, stream, and groundwater leve! data to assess the aquifer interconnection to
the wetiands. The goal of the revised groundwater mode! will be to aid in the interpretation of the
hydrologic processes and assess the evaluation of any potential effects of drawdown/dewatering that
the mining operations will have on the site wetlands. The permittee shall complete the revised
MODFLOW mode! prior to any site activities related to mining and infrastructure and submit the
groundwater modeling report in conjunction with the wetland drawdown analysis to the MDEQ-WRD for
review and approval. At a minimum, this revised groundwater model shall include:

7
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a.

The revised calibrated steady-state model representing initial conditions prior to mining operations
shall include all site wetlands (not just the wetlands expected to be impacted by site operations) to
obtain an appropriate estimate of initial conditions so that changes in water levels associated with
site operations can appropriately be assessed.

Site-specific horizontal and vertical hydraulic conductivity data collected from each wetland identified
on-site and from the adjacent glacial sediments wili be used in the conceptual model design.

Revised transient models that include a scaled monthly recharge rate based on the average annual
recharge rate for the area and seasonal trends observed for the site data. The models shall estimate
the monthly water level changes and flux changes in and out of each wetland.

Revised transient models for postclosure of mining activities shall be developed.

Appropriate boundary cell definitions shall be documented for each wetland based on the connection
to the aquifer as established by on-site solil boring and water level measurements in each wetland
(e.g. drain, lake, river, or stream boundary condition, or general).

Provide justification for the definitions used to represent each wetland on-site. This could include
the use of either drain, lake, or river boundary cells for example, as appropriate.

The wetland boundary cell type selected for each wetland will be defined using the site-specific data
collected from the site area including information provided in site soil borings such as sediment type,
aquitard presence, wetland thickness determination, stage data, flow data, verticai conductivity, and
horizontal conductivity of the wetland and adjacent glacial sediments.

Model calibration and verification results table and map showing a comparison of the measured and
simulated calibration targets and residuals with a description of procedures.

A table showing the results of sensitivity analyses showing the range of adjusted model parameters
and resuiting change in the hydraulic heads or groundwater flow rates.

Iso-contour maps showing the measured and simulated hydraulic-head distribution in feet.
Iso-contour maps of the top and bottom elevation of the aquifer(s) in feet.
Drawdown contour maps extending to a minimum of a 0.5-foot contour shall be provided.

A map showing the model area distribution of the hydraulic conductivity for each layer and the
leakance or vertical conductivity used for each layer in feet/day.

A table showing the aquifer parameters used for each layer in the revised model and how these
were determined for each model component [measured wetland vertical conductivity, thickness of
the wetland sediments/depth to confining layer (if any), adjacent glacial sediment horizontal and
vertical conductivity].

A map showing the mode! grid with locations of different boundary conditions used in the model
{feet).

Maps clearly illustrating locations, water level predictions, drawdown contours as noted above, and
all wetlands, streams, lakes, rivers included in the model.
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g. All figures presented in the report shall be drawn fo the same scale (feet or miles as appropriate)
and datum based on the data illustrated (e.g., all drawdown contour maps at the same scale and
datum, all regional water level maps at the same scale and datum, etc.).

. A discussion of the limitations of the model's representation of the actual hydrologic system and the
impact those limitations have on the results and conclusions presented in the report.

s. Submission of an updated standard Groundwater Modeling Report (including Model
Conceptualization, Model Calibration, History-Matching, Sensitivity and Uncertainty Analysis,
Parameter Estimation, Predictive Simulations, Recommendations and Conclusions) shall be
submitted.

t  Electronic data files for all data tables (e.g., Excel, .csv); maps (.pdf and shapefile or .mxd files);
and all software input and output files shall be provided. The datasets for the different simulations
(model calibration, history matching, and predictive simulations) need to be supplied in digital
format.

u. The flux information generated from this revised calibrated groundwater mode! shall be used to
assist with the development of wetland budgets (that include data consistent with water levels
observed during the growing season (mid-May through end of September) to provide the
information necessary to assess the potential wetland impacts.

3. Following the baseline data collection, the Permittee shall monitor the water levels at each Quaternary
and Sandstone groundwater monitoring well or piezometer generally on a quarterly basis with
measurements collected in June, September, December, and March plus a data collection event in
mid-May (the start of the growing season) at a minimum. The monitoring results are to be submitted to
the MDEQ-WRD in print and electronic format on an annuai basis. At the end of each year period the
permittee shall provide an analysis of water level trends observed and identify any areas where
additional monitoring points are needed, locations that could be revised, or potential impacts identified
(drawdown and dewatering). The Permittee shall notify the MDEQ-WRD within 15 days of potential
impact discovery and provide a proposed action plan for adaptive management that includes proposed
action timelines for MDEQ-WRD review and approval.

4. Site groundwater level, stream/wetland stage and streamflow data measurements shall be used to
validate the revised MODFLOW groundwater model developed to assess wetland impacts and provide
a report that details the findings including any need to revise the existing model based on the new data.
The effectiveness of the groundwater mode! shall be reviewed on an annual basis.

5. The permittee shall provide a mitigation plan to address identified impacts should the drawdown or
water level declines observed in the monitoring data exceed what is predicted based on the updated
wetland groundwater model and site measurements.

6. Should the data not support the revised groundwater model, the conceptual model shall be reviewed
and recommended changes to the model along with a schedule for completion shall be submitted in
writing to the MDEQ-WRD for approval.

7 The Permittee shall submit a Quality Assurance Project Plan (QAPP) and Work Plan to the
MDEQ-WRD. The Work Plan for installation of the vertical nested welis, water level measurements,
and collection of vertical and horizontal hydraulic conductivity data, shall provide details on specific
location, screen lengths, screen elevations, screened interval, and construction details for the nested
well pairs. The QAPP shall include alf methods used, equipment used, monitoring frequency,
equipment calibration, staff qualifications, data and document reporting, and method references. This
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permit does not authorize the installation of scientific measuring devices. A permit is required from the
MDEQ-WRD for the installation of scientific measuring devices in regulated areas.

A Part 327 registration shall be obtained by the Permittee if the rated pump capacity for all pumps used
on the site to remove water (dewatering pumps, potable water wells, process water wells, or wetland
augmentation pumps) at the site equal or exceed a rate of 70 gallons per minute before proceeding
with the installation and use of such pumps.

Within 60 days of MDEQ-WRD approval of a final groundwater model, the permittee shall submit a
comprehensive assessment of potential impacts to private wells in Michigan and Wisconsin that may
result from the mining operations.

Wetland Watershed Budgets

1.

Upon approval of the revised groundwater model, the groundwater flux data shall be used to complete
the Pierce models provided to the MDEQ-WRD on April, 27, 2018. The watershed budgets shall reflect
a normal, wet and dry hydrologic years on a wetland by wetiand basis. The final wetland watershed
budgets shall be presented to the MDEQ-WRD for review and approval.

Sufficient soil borings originating from each wetland shall be taken and permeability rates shall be
verified and incorporated into the Pierce model.

The revised wetland watershed budgets shall be incorporated into the secondary impacts analysis. A
secondary impact analysis shali, at a minimum, include the following: the location of the impact, the
type of impact, the source of the impact (i.e., loss of surface water, loss of groundwater, increased
infiltration, etc.), and clearly defined and precise metrics for the determination of impacts that are
reproducible and repeatable. A plan view map of secondary impacts shall be provided.

Wetlands hydrographs representative of the Pierce model shali be provided in conjunction with the
secondary impacts analysis. Reductions of hydrology greater than four inches for greater than 30 days
of the growing season (May 16 to September 28) will constitute an impact to wetlands and require
corrective measures to be implemented including avoidance and minimization of impacts, identification
of feasible and prudent alternatives and implementation of adaptive management measures.

The permittee shall provide the secondary impacts analysis to the MDEQ-WRD for review and
approval. The approved secondary impacts analysis shall be the basis for the MDEQ-WRD's final
mitigation requirements determination.

Water Quality

1.

2.

The MDEQ-WRD has determined that a Part 22 groundwater discharge permit will be required upon
the cessation of mining activities and the backfilling of the pit. To ensure that the project is able to meet
State of Michigan requirements for groundwater discharge, prior to the initiation of activities authorized
by this permit a basis of design shall be approved by the MDEQ-WRD’s Groundwater Permits Unit.

The permittee shall design and submit a closure plan to the MDEQ-WRD that assures there will be no
adverse impacts to surface and groundwater quality at closure and postclosure. The final closure plan
shall be reviewed and must receive MDEQ-WRD approval no less than 90 days prior to initiating
closure activities.

10
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Riprap
1.

All riprap shall be properly sized and graded based on wave action and velocity, and shali consist of
natural field stone or rock (free of paint, soil or other fines, asphalt, soluble chemicals, or organic
material). Broken concrete is not allowed.

Floodplain

1.

The project shall be constructed in accordance with plans prepared by Aquila Resources inc. (and their
consultants) and filed with the MDEQ-WRD on Qctober 2, 2017.

This permit does not authorize placement of any other fill or structures within the 100-year floodplain of
the Menominee River, nor any grading or modifications to the floodplain, other than the outfall pipe and
riprap previously listed.

Any additional work proposed within the 400-year floodplain of the river will require prior authorization
by the MDEQ-WRD.

Wetlands Performance Standard Monitoring

1.

The permittee shall install groundwater monitoring wells and piezometers as shown on Figure 1:
Monitoring Transects a minimum of one year prior to the initiation of construction activities at the site.

In accordance with Mining Permit MP 01 2016, condition K-26, the permittee shall install a well nest
within WL-40/41 to monitor for wetland impacts. The well nest shall be included as part of an approved
wetland monitoring plan.

Wetland Baseline Assessiment

1.

The following wetland baseline assessment information shall be collected by the permittee prior to
initiation of any construction or vegetation clearing on the site.

a. All on-site and reference wetland boundaries shall be flagged in the field and surveyed using a
submeter accuracy GPS. The shapefiles of the wetland boundaries shall be provided, along with a
figure, to the MDEQ-WRD.

b. Baseline information shall be collected for the wetland located in the Shakey Lakes Natural Area,
DNR Compartment 109. Baseline information on this wetland shall include a threatened and
endangered species meander survey conducted between July 15 and August 31. A monitoring well
transect shall also be installed and documentation shall be included in the annual monitoring report
submitted fo the MDEQ-WRD. An MDNR use permit is required for these monitoring activities at
this location.

¢. The permittee shall conduct a detailed comprehensive floristic quality assessment (using the

Floristic Quality Index [FQI] and mean C) in the following wetiands: WL-6, WL-2b, WL-A1, WL-A3,
WL-C1, WL-40/41, WL-B1/B1c, and WL-B3. The initial baseline survey shall be completed 3 times
(early June, mid-July and late August) throughout the growing season prior to initiation of any
construction or land clearing activities to document floristic quality of the wetlands and document
any Threatened, Endangered or Special Concern species, as well as plants that have a high C
value. A qualified botanist shall conduct the survey.

11
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d. The permittee shall develop a wetland hydrology monitoring pian and submit a draft plan to the
MDEQ-WRD for review and approval. The hydrology monitoring plan shall include the installation
of monitoring wells located at 100-foot intervals along monitoring transects as shown on Figure 1.
A minimum of one growing season hydrology data shall be coilected and submitted to the
MDEQ-WRD prior to initiation of construction.

e. The permittee shall develop a water chemistry sampling plan for MDEQ-WRD approval in wetlands
WL-6, WL-2b, WL-A1, WL-A3, WL-C1, WL-40/41, WL-B1/B1¢c, and WL-B3 that includes dissolved
oxygen, pH and conductance.

2. As part of a baseline assessment and monitoring plan, a minimum of three off-site reference wetlands

shall be located and baseline information, including water table data, shall be collected at each
reference location an including in the annual reporting requirements.

The permittee shall prepare a comprehensive report of the baseline assessment. The report shall
provide detailed information on the vegetation, hydrology and soils of each wetland complex and
provide the data collected to support the conclusions of the report.

Monitoring Plan

The permittee shall develop a detailed wetland boundary, vegetation, hydrology and chemistry monitoring
plan that covers the duration of the project. The monitoring plan shall be submitted to the MDEQ-WRD for
approval and initiated one year prior to the start of construction activities at the project site. Minimum
monitoring components shall include:

1.

The permittee shall survey the boundaries of all regulated wetlands within the project site using a
submeter accuracy GPS. The following wetland boundaries shall be verified in the field annually to
detect potential changes to wetland boundaries: WL-6, WL-2b, WL-A1, WL-A3, WL-C1, WL-40/41,
WL-B1/B1c, WL-B3, and the wetland within the Shakey Lakes Natural Area starting on mining year
three. The following wetland boundaries shall be verified in the field every two years to detect potential
changes to wetland boundaries: WL-17, WL-14/14a, WL-56, WL-58, WL-62, WL-64, WL-66, WL-68,
WL-70, WL-72, and WL-73.

The permittee shall survey the boundaries of the off-site reference wetlands annually using a submeter
accuracy GPS.

The permittee shall conduct a floristic quality assessment annually in wetlands WL-6, WL-2b, WL-A1,
WL-A3, WL-C1, WL-40/41, WL-B1/B1c, WL-B3 between July 15 and August 31.

The permittee shall develop a detailed vegetation sampling plan to detect potential changes to wetland
hydrology and plant communities. The sampling plan shall include transects in wetlands WL-6, WiL-2¢,
WL-A1, WL-A3, WL-C1, WL-40/41, WL-B1, WL-B1¢, and WL-B3, which shall be oriented perpendicular
to groundwater contours. A qualified individual able to identify plants to genus and species must
conduct the wetland vegetation monitoring. The MDEQ-WRD reserves the right to reject reports with
substandard monitoring data. The foliowing procedure must be used when sampling transects:

Sample vegetation in plots located along transects annually between July 15 and August 31. The
number of sample plots necessary within each wetland type shall be determined by use of a species-
area curve or other approach approved by the MDEQ-WRD. The minimum number of sample plots for
each wetland transect shall be no fewer than five (5) except for WL-B3 and WL-B1¢, which shall be no
fewer than two (2). Sample plots shall be located on the sample transect every 100 linear feet. If
additional or alternative sample transects are needed to sufficiently evaluate each wetland type, they
must be approved in advance in writing by the MDEQ-WRD.

12
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The herbaceous layer (all non-woody plants and woody plants less than 3.2 feet in height} shall be
sampled using a 3.28-foot by 3.28-foot (one square meter) sample plot. The data recorded for each
herbaceous layer sample plot shall include a list of all living plant species, and an estimate of percent
cover in one (1) percent intervals for each species, bare soil areas, and open water areas relative to the
tota! area of the plot.

Provide plot data and a list of all the piant species identified in the plots and otherwise observed during
monitoring. Data for each plant species must include common name, scientific name, wetland indicator
category from the U.S. Army Corps of Engineers’ 2012 National Wetland Plant List for Michigan
(Lichvar, R.W. 2012), physiognomic classification, coefficient of conservatism, and whether the species
is considered native according to the Michigan Floristic Quality Assessment (Michigan Department of
Natural Resources, 2001). Nomenclature shall follow in the Flora of North America, which can be

found at www.fha,org.

5. The locations of sample transects and plots shall be identified in the monitoring report on a plan view
showing the location of wetiand types. Each transect and sample plot shall be permanently and visibly
staked with 7.5’ t posts and 10’ tail % inch PVC pipe ata frequency sufficient to locate the transect and
sample plots in the field.

6. The permitiee shall conduct a meander survey annually in wetlands WL-6, WL-2b, WL-A1, WL-AJ,
WL-C1, WL-40/41, WL-B1/B1c, and WL-B3 between July 15 and August 31 to search for visible signs
of vegetation stress including stress to trees and shrubs (e.g. wilting, discolored leaves, mortality, etc.).
Coordinates and photographic documentation of observed vegetation stress shall be provided in the
monitoring report. :

7. The permittee shall include a detailed hydrology monitoring plan for wetlands WL-6, WL-2b, WL-A1,
WL-A3, WL-C1, WL-40/41, WL-B1/B1c, and WL-B3 to assess potential changes to hydrology that may
result in changes to wetland community, function and value. The plan shall include electronic
monitoring wells placed along transects perpendicutar to the water table. The permittee shall measure
water levels at all monitoring wells shown in the monitoring plan daily.

8. The permittee shall conduct water chemistry sampling in wetlands WL-6, WL-2b, WL-A1, WL-A3,
WL-C1, WL-40/41, WL-B1/B1c, and WL-B3 in accordance with the approved plan (baseline
assessment condition 1e).

9. The permittee shall provide photographic documentation of all vegetation sampling transects and all
plots (from an aerial bird’s eye view) during each monitoring year. At a minimum, photos shall be
located at both ends of each transect and at each guadrat location when viewed from above. Photos
must be labeled with the location, date photographed, and direction.

10. The permittee shall provide a written summary of data from previous monitoring periods and a
discussion of changes or trends based on all monitoring results. This summary shall include a
calculation of the acres of each wetland, a plan view drawing depicting each ecological type, and
identification of all performance standards and whether each standard has been met.

11. The permittee shall provide a written summary of all the problem areas that have been identified and

potential corrective measures to address them including any potential corrective actions hased on
resuilts of the monitoring.

13
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12.

13.

14.

The boundaries of wetlands WL-6, WL-2b, WL-A1, WL-A3, WL-C1, WL-40/41, WL-B1/b1c, and WL-B3
shall be permanently staked in the field in accordance with the 2017 wetland delineation and
MDEQ-WRD Wetland Identification Program report to allow for quick visual assessment of changes to
wetland boundaries.

The permittee shall include a comprehensive invasive species monitoring plan as part of the wetland
monitoring plan.

in addition to the enactment of the Nuisance Management Plan for Fugitive Dust, Appendix A, Air
Quality Permit 205-15, the permittee shall prepare a dust monitoring plan as part of the wetland
monitoring plan. A draft plan shall be submitted fo the MDEQ-WRD as an appendix of the wetland
monitoring plan. The dust monitoring plan shall include identification of potential sources of dust
contaminates that may deposit into wetlands and streams and identification of potential areas of impact
(i.e., near roadways, near processing areas, etc.). A monitoring protocol shall be detailed and include
monthly visual inspection of wetlands for dust deposition. A summary of monthly inspections shall be
included with the annual wetland monitoring report during active construction, operations, and closure
activities at the site.

Reporting

1.

The permittee shall provide an annual monitoring report which compiles and summarizes all data
collected during monitoring period. Monitoring reports shall cover the period of January 1 through
December 31 and be submitted to the MDEQ-WRD prior to January 31 of the following year.

a. Figures including the baseline delineation with subsequent wetland boundary delineations shall be
provided as part of the annual monitoring report.

b. Shapefiles of wetland boundaries shali be provided as part of the annual monitoring report.

c. Any reduction in wetland area over 0.01 acre per wetland shall be noted and reported to the
MDEQ-WRD.

The permittee shall prepare and submit an annual report to the MDEQ-WRD that includes an
assessment of performance standards for each wetland monitored. The permittee shall use the
following performance standards to evaluate the assessed wetlands:

a. The surveyed boundary of each wetland shall not decrease by more than 0.01 acre at any time, as
supported by the approved reference wetlands. A submeter accuracy GPS shall be used to survey
the wetland boundary.

b. The average conservatism score (average C) for native wetland plants shall be greater than or
equal to the baseline score at the end of the monitoring period. The FQ! shall be greater than or
equal to the baseline at the end of the monitoring period.

c. The percent cover of invasive species (based on transects and plot data) shall not increase within
wetlands WL-6, WL-2b, WL-A1, WL-A3, WL-C1, WL-40/41, WL-B1/B1c, and WL-B3.

d. Wetland indicator status of all species per transect shall remain stable (e.g., no increase in drier
rated species) and wetland type shall not change.

e The wetland shall not show visible signs of vegetation stress including frees and shrubs.
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3.

f. Hydrology shall not show a decrease due to pumping.

g. Water levels shall be within 12 inches of the soil surface for 30 consecutive days starting at the
beginning of the growing season.

If the performance standards listed above are not met, the permittee shali discontinue pumping and
notify the MDEQ-WRD immediately. The permittee shall provide a written summary fo the
MDEQ-WRD of all the problem areas that have been identified and potential corrective measures to
address them, including any potential corrective actions based on results of the monitoring data and
site observations.

Adaptive Management

1.

The draft adaptive management plan received by the MDEQ-WRD, on May 19, 2018, identifies wetland
hydrology augmentation as the permittee’s proposed adaptive management technique. The permittee
shall demonstrate that augmentation of hydrology will not alter water chemistry or temperature in
wetlands and result in additional impacts to wetiand chemistry, vegetative communities or alterations in
biologic resource availability.

Prior to the commencement of regulated activities, the permittee shall submit a comprehensive
adaptive management plan, and receive approval in writing from the MDEQ-WRD. The adaptive
management plan shall include, but is not limited to:

a. Methods of avoidance and minimization of impacts prior to enacting adaptive management
techniques.

b. Clearly defined metrics to trigger enactment of adaptive management techniques.
c. An estimated schedule for implementation.

d. Potential impacts to wetlands and streams that may not be related to dewatering including the
prevention of contamination, unanticipated discharges, and introduction of invasive species.

Cultural and Historic Artifacts

1.

2.

Cultural, historical, and/or archeological artifacts are known to occur in or near regulated areas of the
project authorized by this permit and may be impacted by the permittee’s activities.

The permittee shall submit an Unanticipated Discovery Plan to the MDEQ-WRD Upper Peninsula
District Coordinator (906-228-4853) and the State Archeologist (517-373-1630) for review no less than
90 days prior to the onset of any activity in regulated areas authorized by this permit. The
Unanticipated Discovery Plan shall include, at a minimum, the following:

a. Monitoring methods to occur during all surface disturbing activities in regulated areas or ancillary
activities impacting regulated areas indirectly.

b. A communication strategy for reporting ali unanticipated discoveries. Specifically:

i. The permittee shall inmediately suspend all mining and/or ground disturbing activities of
potential impact, and promptly notify the MDEQ-WRD Upper Peninsula District Coordinator and
the State Archaeologist in the event that any materials of possible archaeological, historical,
and/or cultural value are unearthed during the course of any activity authorized by this permit.
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ii. If a qualified archaeologist determines that unanticipatedly discovered materials are in fact
cultural, the permittee shall inmediately notify the State Archeologist. In the event that
precontact cultural materials are discovered, the permittee shall work with the State
Archaeologist to notify all appropriate Tribal groups.

ii. The permittee shall comply with applicable Tribal regulations and procedures, and obtain the
concurrence of the appropriate Indian Tribe(s), on all proposed actions stemming from
unanticipated discoveries of cultural origin. No work shall proceed until the State Archaeologist
approves recommencement of work.

. A training plan for all personnel, consultants, and contractors working in or potentially impacting

regulated areas.

. Anunanticipated discoveries testing and evaluation strategy.

. A strategy for unanticipated discoveries of human remains. Specifically, if human remains, or

suspected human remains, are discovered during surface disturbing activities, the permittee shall
immediately contact the appropriate Law Enforcement Agency by telephone and also notify that
agency of the discovery in writing. No work shall proceed until the State Archaeologist approves
recommencement of the work.

Monitoring and discovery reporting methods.

Identification of the parties responsible for on-site unanticipated discoveries monitoring during all
activities authorized by this permit, as well as the contact information and professional credentials
of those responsible parties. Responsible party contact information shall be reviewed by the
permittee and update at least weekly to ensure accuracy.

3. The permittee shall implement the approved Unanticipated Discovery Plan throughout the project.

Site Stability

1.

Prior to the initiation of the activities authorized by this permit, the permittee shall provide the
Liquefaction Potential Assessment of the Menominee River Bank and the Menominee River Bank
Geotechnical Stability Analysis to the MDEQ-OGMD to be reviewed by a geotechnical engineer.
Written approval of the review shall be provided to the MDEQ-WRD prior to the initiation of activities
authorized by this permit. No discharges or impacts are authorized prior to the MDEQ-WRD receiving
written notification of approval of the geotechnical review.

Determination of Wetland Mitigation Requirement

1.

Upon completion, review, and MDEQ-WRD approval of the permittee’s final secondary impact analysis,
the final mitigation requirement shall be determined by the MDEQ-WRD in accordance with R 281.925.

Watland Mitigation

No activity is authorized by this permit until a final wetland mitigation plan is submitted by the
permittee and approved in writing by the MDEQ-WRD.,

1.

The permittee shall, in addition to any additional mitigation required after review of the final secondary
impacts analysis, as a primary condition of this permit, mitigate the loss of a minimum of 28.4 acres of
wetland, consisting of 10.8 acres of emergent and 17.6 acres of forested wetland.

The authorization granted by this permit is contingent upon the completion of the following minimum
mitigation requirement:
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a. The permittee shall preserve 294.24 acres of wetland by placing 507.74 acres of land into

permanent conservation easement as shown on the attached Figure 2 — Proposed Preservation
Area,

. The permittee shall submit a surety bond or letter of credit to the MDEQ-WRD in a form identical to

the financial assurance models on the MDEQ's web site at www.michigan.gov/wetlands in the
amount of $1,821,000 to ensure that the wetland preservation is completed, the conservation
easements are recorded, signs are posted, short-term management activities are completed,
paseline conditions are documented, an adequate stewardship agreement and fund have been
estabiished, and all other mitigation actions are performed as required to comply with the
requirements and conditions of this permit. The financial assurance document shall be provided to
and accepted by the MDEQ-WRD prior to signature of this permit by the MDEQ.

Prior to the transfer of this permit to another person, the new person must obtain and provide a
financial instrument acceptable to the MDEQ-WRD in the name of the new person and in the
amount required by this permit.

Upon request of the permittee and with the submittal of adequate proofs, the MDEQ-WRD may
release portions of the financial instrument in accordance with the following guidelines:

i.  Fifty (50) percent when adequate executed conservation easements are submitted to the
MDEQ-WRD and recorded for all wetland preservation areas.

i. Fifty (50) percent when short term management activities have been completed, a long-term
management plan has been submitted and approved by the MDEQ-WRD and when related
stewardship agreements and a non-wasting endowment has been established.

. The permittee shall submit the baseline report to the MDEQ-WRD within 180 days of the final

determination of mitigation requirement. The baseline report shall include a land use history, a
wetland delineation, a current aerial photo, and a plan view. The plan view shall include
identification of property lines, natural features (streams, endangered plants or animals, etc.),
existing and adjacent land uses (roads, utility lines, structures, vegetation management areas,
trails, etc.) areas of invasive species, and other anthropogenic influences (storm water, etc.). The
baseline report shall also identify primary threats to the site and short-term management activities
to address those threats.

. The permittee shall submit a long-term management plan for all wetland preservation areas to the

MDEQ-WRD for approval by within 60 days of the final determination of mitigation requirement.
The long-term management pian shall include provisions for monitoring, placement and
maintenance of sighage and fencing, periodic inspection of the site, removal of trash and debris,
control of invasive species, annual reporting, and any other site-specific management practices.
The long-term management plan shall provide for stewardship agreements and endowments for all
wetland preservation areas.

. A stewardship agreement with a land conservancy or other fong-term management organization

and the MDEQ-WRD that is in compliance with the MDEQ-WRD approved long-term management
plan shall be established and recorded for all wetland preservation areas within 90 days of the final
mitigation determination.

Wetland Mitiaation and Monitoring Plan

1.

The permittee shall submit a final Wetland Mitigation and Monitoring Plan to the MDEQ-WRD for review
and approval for the proposed mitigation site shown in the attached location map and any additional
mitigation requirement as determined by the MDEQ-WRD. The applicant must receive approval of the
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Wetland Mitigation and Monitoring Plan from the MDEQ-WRD before undertaking any permitted
activity. The Wetland Mitigation Plan must contain:

a. Wetland mitigation goals and objectives, including the acreage (by ecological type) to be restored,
created, or preserved and a description of the wetland to be impacted.

b. Characterization of the existing conditions at the proposed wetland mitigation site including:

i. A description of the topography, soils, hydrology, and vegetation.

ii. A plan view that includes topographic information (at one (1) foot contour intervals), roads, trails,
structures, property lines, directional arrows, scale, and the exact size and boundaries of
existing wetlands, streams, and floodplain to the 100-year elevation.

iii. Typical cross-sections.

c. The proposed wetland mitigation design including:

i. A description of the sources of hydrology, the source and type of soil amendments, wetland
vegetation establishment, and wildlife structures.

ii. A plan view showing all of the proposed conditions of the mitigation site including all contour
elevations (at one (1) foot contour intervals), structures, the type and size of all proposed
wetland areas, property lines, directional arrows, scale, and the conservation easement area.

ii. Typical cross-sections.

iv. A water budget of inputs and outputs to the proposed wetland (e.g., precipitation, groundwater,
runoff, evapotranspiration).

v. A vegetative establishment plan which includes a plan view, methods, species list with scientific
and common names, type of propagule (seed, bare root stock, etc.), and source of any plant or
seed stock.

d. Locations of vegetative sampling transects, photo points, monitoring wells, and staff gauges for
monitoring shall be shown on a plan view.

e. A schedule for completion of the mitigation site (e.g., initiation, grading, planting, introduction of
hydrology, completion) and the site preparation and soil erosion/sedimentation control methods to
be used during construction.

f  Information on current site ownership and provisions for the long-term protection of the site
including methods to be used to prevent and control the establishment of invasive plant species, to
prevent over-grazing of vegetation, and to remove frash.

2. The permittee shall provide a Wetland Restoration Plan detailing the restoration of approximately one
acre of roadway within the preservation area. This plan shall be submitted to the MDEQ-WRD for
review and written approval as part of a Wetland Mitigation and Monitoring Plan.

Wetland Restoration Plan

1. The permittee shall submit a final Wetland Restoration Plan to satisfy any additional mitigation
requirement as determined by the MDEQ-WRD. The applicant must receive approval of the Wetlands
Restoration Plan from the MDEQ-WRD before undertaking any permitted activity. The Wetland
Restoration Plan must contain:

a. The mitigation grading, planting, and introduction of hydrology shail be compileted prior to or
concurrent with initiating any other permitted activities and shall be completed prior to
September 30, 2019.
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b. Unless approved in writing by the MDEQ-WRD, restored wetlands shall be graded at the same

elevation (i.e., flat). The mitigation site shall not be fine graded, but shall be left in a rough grade
state (allowing for the establishment of micro-topography). Any planting or seeding of the mitigation
site must consist of native Michigan plant materials endemic to the project area.

The permittee shall notify the MDEQ-WRD through MiWaters within ten (10) days of completion of
each of the following items:

i. Final grading.
i. Seeding and plant installation.

In the event the permitted activity is begun but not completed, the permittee or owner of record shall
remain responsible for completion of the mitigation wetland and associated conditions, as
determined by the MDEQ-WRD. Such determinations shall be based upon the extent of the
disturbance to the existing wetlands.

Should the mitigation wetland fail to become established after two complete growing seasons, or fail
to progress satisfactorily towards a self-sustaining wetland system as required by this permit, the
permittee shall:

i. Assess the problem and its probable causes;

ii. Develop reasonable and necessary corrective measures as a revision to original plans;

ii. Submit proposed corrective measures to the MDEQ-WRD for confirmation and approval within
60 days of identification of the problem; and

iv. Upon MDEQ-WRD approval, implement corrective measures.

2. Additional mitigation monitoring may be required to evaluate the success of the corrective measures.

Wetland Mitigation Performance Standards

1. The following performance standards shall be used to evaluate the mitigation wetland:

a.

Construction has been completed in accordance with the MDEQ-WRD's approved plans and
specifications included in the permit and mitigation plan.

The mitigation wetland is characterized by the presence of water at a frequency and duration
sufficient fo support a predominance of wetland vegetation and the wetland types specified at the
end of the monitoring period.

A layer of high-quality topsoil, from the A horizon of an organic or loamy surface texture soil, is
placed (or exists) over the entire wetland mitigation area at a minimum thickness of six (6) inches.

The mitigation wetland shall be free of oil, grease, debris, and all other contaminants.

A minimum of six (6) wildlife habitat structures, consisting of at least three (3) types, have been
placed per acre of mitigation wetland. At least 50 percent of each structure shall extend above the
normal water level. The types of acceptable wildlife habitat structures are:

i. Tree stumps laid horizontally within the wetland area. Acceptable stumps shall be a minimum of
6 feet long (log and root ball combined) and 12 inches in diameter.

i. Logs laid horizontally within the wetland area. Acceptable logs shall be a minimum of 10 feet
long and 6 inches in diameter.
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iii. Whole trees laid horizontally within the wetland area. Acceptable whole trees shall have all of
their fine structure left intact (i.e., not trimmed down to major branches for installation), be a
minimum of 20 feet long (tree and root ball), and a minimum of 12 inches in diameter.

iv. Snags which include whole trees left standing that are dead or dying, or live trees that will be
flooded and die, or whole trees instafled upright into the wetland. A variety of tree species shall
be used for the creation of snag habitat. Acceptable snags shall be a minimum of 20 feet tall
(above the ground surface) and a minimum of 12 inches in diameter at breast height. Snags
shall be grouped together to provide mutual functional support as nesting, feeding, and perching
sites.

v. Sand mounds at least 18 inches in depth and placed so that they are surrounded by a minimum
of 30 feet of water measuring at least 18 inches in depth. The sand mound shall have at least a
200 square foot area that is 18 inches above the projected high water level and oriented to
receive maximum sunlight.

f. The mean percent cover of native wetland species in the herbaceous layer at the end of the
monitoring period is not less than:

60 percent for emergent wetland.
80 percent for scrub-shrub wetland.
80 percent for forested wetland.

Extensive areas of open water and submergent vegetation areas having no emergent and/or rooted
floating vegetation shall not exceed 20 percent of the mitigation wetland area. Extensive areas of
bare soil shall not exceed five percent of the mitigation wetland area. For the purposes of these
performance standards, extensive refers o areas greater than 0.01 acre (436 square feet) in size.

The total percent cover of wetland species in each plot shall be averaged for plots taken in the
same wetland type to obtain a mean percent cover value for each wetland type. For the purposes
of this standard, total percent cover is the percent cover of the ground surface covered by
vegetation, bare soil, and open water, when viewed from above. Total percent cover cannot
exceed 100 percent. Plots within identified extensive open water and submergent areas, bare soil
areas, and areas without a predominance of wetland vegetation shall not be included in this
average. Wetland species refers to Facultative and wetter species according to the U.S. Army
Corps of Engineers’ National Wetland Plant List for Michigan.

g. The mitigation wetland supports a predominance of wetiand vegetation (as defined in the U.S. Army
Corps of Engineers’ Wetlands Delineation Manual and appropriate regional supplement) in each
vegetative layer, represented by a minimum number of native wetland species, at the end of the
monitoring period. The minimum number of native wetland species per wetland type shall not be
less than:

15 species within the emergent wetland.
15 species within the scrub-shrub wetland.
15 species within the forested wetiand.

The total number of native wetland plant species shall be determined by a sum of all species
identified in sample plots of the same wetland type.

h. Atthe end of the monitoring period, the mitigation wetland supports a minimum of:
i. Three hundred (300) individual surviving, established, and free-to-grow trees per acre in the

forested wetland that are classified as native wetland species and consisting of at least three
different species.
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ii. Three hundred (300) individual surviving, established, and free-to-grow shrubs per acre in the
scrub-shrub wetland that are classified as native wetland species and consisting of at least four
different species.

iii. Optional: Eight (8) native wetland species of grasses, sedges, or rushes per acre in the wet
meadow wetland.

Physiognomic classification of trees and shrubs shall be in accordance with the Michigan Floristic
Quality Assessment (Michigan Department of Natural Resources, 2001).

The 30-foot radius plot data shall be averaged to obtain the number of individual surviving,
established, and free-to-grow trees and shrubs per acre. Free-to-grow shall be defined as
transplanted or natural frees or shrubs that are essentially heaithy, require no further maintenance,
and are free from competing herbaceous vegetation.

For the purposes of this performance standard, Fraxinus pennsylvanica (Green Ash) and Populus
spp. (Aspen) are not acceptable species.

The mean percent cover of invasive species including, but not limited to, Phragmites australis
(Common Reed), Lythrum salicaria (Purple Loosestrife), Frangufa alnus (Glossy Buckthorn),
Rhamnus cathartica (Common Buckthorn), Alliaria petiolata (Garlic Mustard), and Phalaris
arundinacea (Reed Canary Grass) Typha angustifolia (Narrow-Leaved Cat-tail) and Typha Glauca (Hybrid
Cat-tail) shall in combination be limited fo no more than ten (10) percent within each wetland type.
Invasive species shall not dominate the vegetation in any extensive area of the mitigation wetland.

If the mean percent cover of invasive species is more than ten (10) percent within any wetland type
or if there are extensive areas of the mitigation wetland in which an invasive species is one of the
dominant plant species, the permittee shall submit an evaluation of the problem to the MDEQ-WRD.
If the permittee determines that it is infeasible to reduce the cover of invasive species to meet the
above performance standard, the permittee must submit an assessment of the problem, a control
plan, and the projected percent cover that can be achieved for review by the MDEQ-WRD. Based
on this information, the MDEQ-WRD may approve an alternative invasive species standard. Any
alternative invasive species standard must be approved in writing by the MDEQ-WRD.

2. |f the mitigation wetland does not satisfactorily meet these standards by the end of the monitoring

period, or is not satisfactorily progressing during the monitoring period, the permittee shall be required
to take corrective actions.

Wetland Mitigation Monitoring

1.

The permittee shall monitor the wetland mitigation for a minimum of five (5) years following grading,
planting, and introduction of hydrology. A monitoring report, which compiles and summarizes all data
collected during the monitoring period, shall be submitted annually by the permittee. Monitoring reports
shall cover the period of January 1 through December 31 and be submitted to the MDEQ-WRD prior to
January 31 of the following year. The permittee shall conduct the following activities and provide the
information collected in the monitoring reports:

a. Measure inundation and saturation at all staff gauges, monitoring wells, and other stationary points

shown in the mitigation plan monthly during the growing season. Hydrology data shalt be measured
at a sufficient number of points sampled at a sufficient frequency to accurately depict the water
regime of each wetland type.

. Sample vegetation in plots located along transects shown in the mitigation plan once between

July 15 and August 31. Woody vegetation may be sampled earlier in the growing season to allow
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for accurate counts. The number of sample plots necessary within each wetland type shall be
determined by use of a species-area curve or other approach approved by the MDEQ-WRD. The
minimum number of sample plots for each wetland type shall be no fewer than five (5). Sample
plots shall be located on the sample transect at evenly spaced intervals or by another approach
acceptable to the MDEQ-WRD. If additional or alternative sample transects are needed to
sufficiently evaluate each wetland type, they must be approved in advance in writing by the
MDEQ-WRD.

The herbaceous layer (all non-woody plants and woody plants less than 3.2 feet in height) shall be
sampled using a 3.28-foot by 3.28-foot (one square meter) sample plot. The shrub and tree layer
shall be sampled using a 30-foot radius sampie piot. The data recorded for each herbaceous layer
sample plot shall include a list of all living plant species, and an estimate of percent cover in five
(5) percent intervais for each species, bare soil areas, and open water areas relative to the total
area of the plot. The number and species of surviving, established, and free-to-grow trees and

surviving, established, and free-to-grow shrubs shall be recorded for each 30-foot radius plot.

Provide plot data and a list of all the plant species identified in the plots and otherwise observed
during monitoring. Data for each plant species must inciude common name, scientific name,
wetland indicator category from the U.S. Army Corps of Engineers’ 2016 National Wetland Plant
List for Michigan (Lichvar, R.W., 2012), physiognomic classification, and whether the species is
considered native according to the Michigan Floristic Quality Assessment (Michigan Department of
Natural Resources, 2001). Nomenclature shali foliow in the Flora of North America, which can be

found at www.fna.org.

The locations of sample transects and plots shall be identified in the monitoring report on a plan
view showing the location of wetland types. Each transect and sample plot shall be permanently
and visibly staked at a frequency sufficient to locate the transect and sample plots in the field.

c. Delineate any extensive (greater than 0.01 acre in size) open water areas, bare soil areas, areas
dominated by invasive species, and areas without a predominance of wetland vegetation, and
provide their location on a plan view.

d. Document any sightings or evidence of wading birds, songbirds, waterfowl, amphibians, reptiles,
and other animat use (lodges, nests, tracks, scat, etc.) within the wetland noted during monitoring.
Note the number, type, date, and hour of the sightings and evidence.

e. Inspect the site, during all monitoring visits and inspections, for oil, grease, man-made debris, and
all other contaminants and report findings. Rate {(e.g., poor, fair, good, excellent) and describe the
water clarity in the mitigation wetiand.

£ Provide annual photographic documentation of the development of the mitigation wetland during
vegetation sampling from permanent photo stations located within the mitigation wetland. Ata
minimum, photo stations shall be located at both ends of each transect. Photos must be labeled
with the location, date photographed, and direction.

g. Provide one-time photographic documentation during construction of the placement of at least six
(6) inches of high quality soil, from the A horizon of an organic or loamy surface texture soil, across
the site.

h. Provide the number and type of habitat structures placed and representative photographs of each
structure type.
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i, Provide a written summary of daté from previous monitoring periods and a discussion of changes or
trends based on all monitoring results. This summary shall include a calculation of the acres of
each wetland type established, a plan view drawing depicting each ecological type, and
identification of all performance standards and whether each standard has been met.

j. Provide a written summary of all the problem areas that have been identified and potential
corrective measures to address them.

2. A qualified individual able to identify plants to genus and species must conduct the wetland monitoring.
The MDEQ-WRD reserves the right to reject reports with substandard monitoring data.

3. The MDEQ-WRD will determine if the performance standards have been met. If the performance
standards have not been met, the MDEQ-WRD may require corrective actions and subsequent annual
monitoring until final approval from the MDEQ-WRD can be granted.

4. Prior to final written approval of the mitigation by the MDEQ-WRD, the permittee shall submit the
following:

a. A written statement that the mitigation is complete and request for final approval of the mitigation.

b. A copy of the permit.

c. “As-built” plans and specifications signed and sealed by a registered surveyor or licensed engineer.

d. A surveyed boundary of the established wetland within the mitigation area, including the total
acreage of the mitigation wetland and the acreage of each type of wetland created. The wetland
boundary shall be flagged and numbered in the field to allow easy identification by MDEQ-WRD
field staff.

e. Complete all monitoring requirements including the submittal of all required monitoring reports.

Stream — General

1. Fencing shall be elevated at or above the bankfull elevation of the stream channel. Fencing shall be
monitored after rainfail events and debris shall be removed from the fencing material within the flood
prone areas of the stream.

Stream Mitigation

1. The permittee shall, as a primary condition of this permit, mitigate the loss of stream functions and
services due to the placement of fill within 253 linear feet of stream channel and additional secondary
impacts resuiting in the loss of habitat, function and value of regulated streams.

2. Upon MDEQ-WRD approval of the permittee’s secondary stream impacts analysis, the permittee shall
complete a stream functional lit assessment and evaluate functionat losses from authorized stream
impacts and to determine appropriate stream mitigation measures to ensure functional lift at a ratio of at
least 1:1 for all impacted stream functions and values.

3. The permittee shall, as a primary condition of this permit, submit a comprehensive stream mitigation

plan based on the required stream functional loss and corresponding mitigation functional lift
assessment and evaluation. Further:
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a. The submitted plan shall include performance standards based on quantifiable, measurable metrics
that gauge stream mitigation functional lift.

b. When implemented, the approved stream mitigation plan shall demonstrate through performance
standard metrics to achieve requisite functional lift in the stream mitigation reaches.

4. MDEQ-WRD approval of the submitted stream mitigation plan is required prior to the initiation of any
activities in regulated areas authorized by this permit.

5. The authorization granted by this permit is contingent upon the permittee providing a surety bond or
letter of credit to the MDEQ-WRD in a form identical to the financial assurance models on the MDEQ'’s
web site at www.michigan.gov/deqwetfands. The submitted financial assurance shall:

a. Provide coverage in the amount of $71,000 to ensure that the stream mitigation to compensate for
253 linear feet of direct impacts is constructed, the attendant conservation easement is recorded,
monitoring is completed, and necessary corrective actions are performed as required to comply with
the mitigation requirements of this permit.

b. Be increased by $280 per linear foot of proposed, additional stream mitigation necessary to
compensate for functional losses at a ratio of at least 1:1 for all secondary stream impacts.

6. The financial assurance document must be provided to and accepted by the MDEQ-WRD prior to the
start of any work in regulated areas authorized by this permit.

7. Prior to the transfer of this permit to another person, the new person must obtain and provide a financial
instrument acceptable to the MDEQ-WRD in the name of the new person and in the amount required
by this permit.

8. Upon request of the permittee, and with the submittal of adequate proofs, the MDEQ-WRD may release
portions of the financial instrument in accordance with the following guideiines:

a. Fifty (50) percent of the financial instrument may be released after the permittee demonstrates
substantial compliance with the approved stream mitigation plan performance standards in this
permit for a minimum of two years after construction of the stream mitigation, the MDEQ-WRD
concurs that the mitigation grading and planting have been completed, and the pattern, dimension,
and profile indicative of a dynamically stable stream reach have been maintained after a minimum
of two flow events that meet or exceed the bankfull discharge.

9. The remaining 50 percent of the financial instrument will be released upon all of the following:

a. Demonstration that natural channel design has been implemented to achieve and maintain a stable
stream pattern, dimension, and profile for:

i. At least five years following mitigation construction.
ii. At least two bankfull events to demonstrate long-term stability of the restored stream channel.

b. Submittal of at least five (5) annual menitoring reports documenting:
i. Implementation of a natural channel design.
i Achievement of all functional lift performance standard metrics included in the approved stream

mitigation plan.
i. Achievement of a stable stream pattern, dimension, and profile.
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c. Substantial compliance with all additional performance standards as specified in the MDEQ-WRD
approved stream mitigation plan.

d. Final written approval by the MDEQ-WRD.

Stream Mitigation Performance Standards

1. The following performance standards will be used to evaluate the stream mitigation project:

a. Construction has been completed in accordance with the MDEQ-WRD's approved plans and
specifications included in the permit and mitigation plan.

b. Restoration of the stream channel to a stable pattern, dimension, and profite based on reference
stream parameters and the mitigation plan. Maintenance of stable stream parameters for two
bankfull (or greater) flow events and at least one flow event that results in over-bank flooding.

c. The stream and riparian buffer mitigation area shall be free of oil, grease, debris, and ali other
contaminants.

d. Any in-stream structures (i.e., cross-vanes, wood, constructed riffles, etc.) shall perform as
designed. The structures shall stay in place and there shall be no bank erosion, piping,
undermining, end around, or other indication of instability associated with the in-stream structures
including no buoyancy issues with wood structures.

e. Atthe end of the monitoring period, the mitigated stream shall exhibit floodplain connectivity
appropriate for proper stream functioning as evidenced by a weighted Bank Height Ratio of 1.0-1.1,
and a weighted Entrenchment Ratio of >2.2 for Rosgen channel types C and E, and 21.4 for
Rosgen channel types B and Be.

. Atthe end of the monitoring period, the mitigated stream shall exhibit bedform diversity appropriate
for proper stream functioning. Appropriate bedform diversity shall be demonstrated by the pool to
pool spacing ratio and pool max depth ratio. The pool to pool spacing ratio for Rosgen channel
types C and E in watersheds <10 square miles shall be 4-5 bankfull widths and in watersheds
>10 square miles shall be 5-7 bankfull widths; Rosgen channel types A and B shall be 1-5 bankfull
widths based on channel slope. The pool max depth ratio shall be >1.5 for Rosgen channel types A
and B and gravel dominated Rosgen channel types C and E; and >1.2 for sand dominated Rosgen
channel types C and E.

g. Atthe end of the monitoring period, the mitigated stream shall exhibit bank migration and lateral
stability appropriate for proper stream functioning as evidenced by a dominant Bank Erosion
Hazard Index (BEH!) score and a Near Bank Stress (NBS) score combination (BEHI/NBS) of
Moderate/Very Low; Low/Very Low; Low/Low; Low/Moderate; or Low/High.

h. Atthe end of the monitoring period, the mitigated stream shall exhibit an amount of Large Woody
Debris (LWD) appropriate for proper stream functioning as evidenced by a LWD Index greater than
300, or a LWD Index equal to or greater than the LWD Index for an MDEQ-WRD approved
reference reach.

i Atthe end of the monitoring period, the mitigated stream shall exhibit a vegetated Riparian Buffer
as evidenced by a weighted average buffer width, measured horizontally from the water’s edge,
equal to or greater than 50 feet on each side of the channel.
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i

Riparian Vegetation Cover: The mean percent cover of native species in the herbaceous layer of
each riparian buffer zone (1, 2, and 3) is not less than 70 percent at the end of the monitoring
period,

Extensive areas of bare soil shall not exceed five percent of the mitigation area. For the purposes
of these performance standards, extensive refers to areas greater than 0.01 acre (436 square feet)
in size.

The total percent cover of native species in each plot shall be averaged for plots taken in the same
riparian buffer zone to obtain a mean percent cover value for each riparian buffer zone: 1, 2, and 3.
For the purposes of this standard, total percent cover is the percent cover of the ground surface
covered by vegetation, bare soil, and open water, when viewed from above. Total percent cover
cannot exceed 100 percent. Plots within identified bare soil areas and areas without a
predominance of native vegetation shail not be included in this average. Riparian buffer zone 1
begins at the water's edge and extends to the fandward edge of the bankfull floodplain shelf,
Riparian buffer zone 2 begins at the landward edge of the bankfull floodplain shelf and extends ten
(10) feet landward of the top of the bank, if applicable based on channel cross-section). Riparian
buffer zone 3 begins ten (10) feet landward of the top of the bank and extends to the outside edge
of the riparian buffer.

Riparian Vegetation Diversity: The stream mitigation riparian buffer supports a predominance of
native vegetation in each vegetative layer, represented by a minimum number of native species, at
the end of the monitoring period. The minimum number of native species shall not be less than 15
species within the riparian buffer.

The total number of native plant species shall be determined by a sum of all species identified in
sample plots.

Riparian Vegetation Density: At the end of the monitoring period, the stream mitigation riparian
buffer supports a minimum of:

i. Three hundred (300) individual surviving, established, and free-to-grow trees per acre in the
riparian buffer zone 3 that are classified as native species and consisting of at least three
different species.

i. Five hundred (500) individual surviving, established, and free-to-grow trees or shrubs per acre
in the riparian buffer zone 2 that are classified as native species and consisting of at least four
different species.

i. Optional: Eight (8) native wetland species of grasses, sedges, or rushes per acre in the riparian
buffer zone 1.

Physiognomic classification of trees and shrubs shall be in accordance with the Michigan Floristic
Quality Assessment (Michigan Department of Natural Resources, 2001).

The mean percent cover of invasive species in the stream channel and associated riparian buffer
including, but not limited to, Phragmites austrafis (Common Reed), Lythrum salicaria (Purple
Loosestrife), Frangula alnus (Glossy Buckthorn), Rhamnus cathartica (Common Buckthorn), Afliaria
petiolata (Garlic Mustard), and Phalaris arundinacea (Reed Canary Grass) Typha angustifolia
{Narrow-Leaved Cat-tail) and Typha Glauca (Hybrid Cat-tail) shall in combination be limited to no more
than ten (10) percent within each riparian vegetation zone. tnvasive species shall not dominate the
vegetation in any extensive area of the stream channel and associated riparian buffer.

26




Aquila Resources, Inc. WRP011785

If the mean percent cover of invasive species in the stream channel and associated riparian buffer
is more than ten (10) percent within any riparian vegetation zone or if there are extensive areas of
the stream channel or associated riparian buffer in which an invasive species is one of the dominant
plant species, the permittee shall submit an evaluation of the problem to the MDEQ-WRD. If the
permittee determines that it is infeasible to reduce the cover of invasive species to meet the above
performance standard, the permittee must submit an assessment of the problem, a control plan,
and the projected percent cover that can be achieved for review by the MDEQ-WRD. Based on this
information, the MDEQ-WRD may approve an alternative invasive species standard. Any
alternative invasive species standard must be approved in writing by the MDEQ-WRD.

0. By the end of year 3 of the monitoring period, the Water Temperature in the mitigated stream shall
be within the same stream temperature classification (e.g., warm, cool, cool-transitional, cold) as
gither the impacted stream or an MDEQ-WRD approved reference stream.

p. Throughout the monitoring period, the mitigated stream shall exhibit a Water Velocity appropriate
for proper stream functioning as evidenced by an average bankfull water velocity of 3-6 feet per
second (fps) for Rosgen channel types C and E; <3 fps for Rosgen channel type Cc; or 4-6 fps for
Rosgen channel type B.

2. If the stream mitigation does not satisfactorily meet these standards and the functional life metrics

specified in the MDEQ-WRD approved stream mitigation plan by the end of the monitoring pericd, oris
not satisfactorily progressing during the monitoring period, the permittee shall be required to take
corrective actions.

Stream Mitigation Monitoring

1.

The permittee shall monitor the stream mitigation for a minimum of five (5) years following grading,
planting, and introduction of hydrology. A monitoring report, which compiles and summarizes all data
collected during the monitoring period, shall be submitted annually by the permittee. Monitoring reports
shall cover the period of January 1 through December 31 and be submitted to the MDEQ-WRD prior to
January 31 of the following year. The permittee shall conduct the foliowing activities and provide the
information collected in the monitoring reports:

a. Provide annua! photographic documentation of the development of the mitigation stream channel
and the associated riparian buffer from permanent photo stations located within the mitigated
stream channel. At a minimum, photo stations shall be located at each cross-section and include
each in-stream structure (i.e., cross-vanes, wood, or constructed riffles, etc.), if applicable. Photos
must be labeled with the location, date photographed, and direction. A map of the locations of the
photo stations shali be included.

b. Stream pattern, dimension, and profile shall be measured on an annual basis by conducting
longitudinal profile and cross-section surveys. Based upon final design, a determined amount of
riffles and pool cross-sections per each determined reach of stream channel! or portion thereof shall
be permanently monumented and each cross-section shall be surveyed annually. Channel
sinuosity, bankfull width, depth and cross-sectional area, as well as width to depth ratio, percent
riffle, pool to pool spacing ratio, pool max depth ratio, bank height ratio, and entrenchment ratio
shall all be reported. Current year cross-sections and profile shall be presented overlaid with
survey results from all previous monitoring years and as-built surveys.

¢. Sample vegetation in plots located along transects shown in the mitigation plan once between
July 15 and August 31. Woody vegetation may be sampled earlier in the growing season to allow
for accurate counts. The number of sample plots necessary within each riparian vegetation zone
shall be determined by use of a species-area curve or other approach approved by the
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MDEQ-WRD. The minimum number of sample plots for each riparian vegetation zone shall be no
fewer than five (5). Sample plots shall be located on the sample transect at evenly spaced intervals
or by another approach acceptable to the MDEQ-WRD. If additional or alternative sample transects
are needed to sufficiently evaluate each riparian vegetation zone, they must be approved in
advance in writing by the MDEQ-WRD.

The herbaceous layer (all non-woody plants and woody plants less than 3.2 feet in height) shall be
sampled using a 3.28-foot by 3.28-foot (one square meter) sample plot. The shrub and tree layer
shall be sampled using a 30-foot radius sample plot. Plot shape may be adjusted based on width of
riparian buffer zone. The data recorded for each herbaceous layer sample plot shall include a list of
all living plant species, and an estimate of percent cover in five (5) percent intervals for each
species, bare soil areas, and open water areas relative to the total area of the plot. The number
and species of surviving, established, and free-to-grow trees and surviving, established, and
free-to-grow shrubs shall be recorded for each 30-foot radius plot.

Provide plot data and a list of all the plant species identified in the plots and otherwise observed
during monitoring. Data for each plant species must include common name, scientific name,
wetland indicator category from the U.S. Army Corps of Engineers' 2012 National Wetland Plant
List for Michigan (Lichvar, RW., 2012), physiognomic classification, and whether the species is
considered native according to the Michigan Floristic Quality Assessment (Michigan Department of

Natural Resources, 2001). Nomenciature shall follow in the Flora of North America, which can be
found at www.fna.org.

The locations of sample transects and plots shall be identified in the monitoring report on a plan
view showing the location of riparian vegetation zones. Each transect and sample plot shall be
permanently and visibly staked at a frequency sufficient to locate the transect and sample plots in
the field.

d. Delineate any extensive (greater than 0.01 acre in size) bare soil areas, areas dominated by
invasive species, and areas without a predominance of native vegetation, and provide their location
on a plan view.

e. Inspect the site, during all monitoring visits and inspections, for oil, grease, man-made debris, and
all other contaminants and report findings. Rate (e.g., poor, fair, good, excellent) and describe the
water clarity in the stream channel.

f  Document substrate characteristics and any areas of erosion and/or deposition within the stream
channel.

g. Measure and document all quantitative stream functionaf lift metrics.
h. Assess the stability and performance of any in-stream structures or large woody debris features.

i Provide a written summary of data from previous monitoring periods and a discussion of changes or
trends based on all monitoring results. This summary shall include identification of all performance
standards and whether each standard has been met. A table containing this information shall be
included and shall compare current year monitoring data to data from previous years' surveys.

j. Provide a written summary of all the problem areas that have been identified and potential
corrective measures to address them.

Kk Provide documentation that the mitigated stream channel has experienced two flow events equal to
or greater than bankfull flow, and that at least one flow event during the five-year monitoring period
has resulted in over-bank flooding (i.e., a flow event greater than bankfull flow).
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| The Permittee shall conduct all other measurements needed to document that performance
standards are met,

2 The MDEQ-WRD will determine if the performance standards have been met. If the performance
standards have not been met, the MDEQ-WRD may require corrective actions and subsequent annual
monitoring untit final approval from the MDEQ-WRD can be granted.

3. Prior to final written approval of the mitigation by the MDEQ-WRD, the permittee shall submit the
following:

a A written statement that the mitigation is complete and request for final approval of the mitigation.
b. A copy of the permit.

c. “As-built” plans and specifications signed and sealed by a registered surveyor or licensed engineer.
d. Complete all monitoring requirements including the submittal of all required monitoring reports.

Regulated activities authorized by this permit are prohibited until a complete and final mitigation plan
is submitted by the permittee, including the baseline ecological assessment and third-party
stewardship agreement and non-wasting endowment, and these mitigation items are approved in
writing by the MDEQ-WRD.

4. If the construction of the wetland mitigation has not been completed due to the fact that the activities
authorized by this permit have not been initiated, then the permittee shall provide a writien status report
by December 31 annually untit the wetland mitigation construction is complete. The written status
report shall document the anticipated start date and completion date of the permitted activities and the
wetland mitigation construction. The status report shall not be considered in lieu of or as a substitution
for any of the annual monitoring reports required by this permit.

Stream and Wetland Mitigation Conservation Easement

1. The permittee shall provide the following documentation of ownership for the wetland mitigation site.
This documentation must be submitted with the original executed conservation easement to the
address above.

a. A 50-year ownership history including copies of all deeds, encumbrances, easements, severed
mineral rights, and other pertinent documents.

b. A written statement from the property owner that there are no easements, encumbrances, or
transfers of the property, in whole or in part, not disclosed in the title search or ownership history.

¢. Subordination of any property interest (e.g., mineral rights, mortgages, easements) which would
interfere with establishment and protection of the conservation easement.

d. A title insurance policy insuring the conservation easement area in the name of the MDEQ-WRD, in
an amount determined by the MDEQ-WRD.

e. If the property owner is a company, documentation that the person executing the conservation
easement has the authority to convey land on behalf of the company.
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2.

The permittee shall execute a conservation easement over the stream and wetland mitigation area,
including the associated riparian buffers and remaining on-site stream channel shown on the permit
plans, in a form identical to the conservation easement mode! on the MDEQ-WRD's web site at
www.michigan.gov/wetlands. The original executed conservation easement and associated exhibits

must be sent to the MDEQ-WRD for review and recording within 60 days of the issuance of this
permit. Send to:

Conservation Easement Coordinator
MDEQ-WRD

P.O. Box 30458

Lansing, Michigan 48909-7958

A copy of the executed easement must aiso be mailed to the MDEQ-WRD Upper Peninsula District
Office.

The permittee may request in writing a permit revision to extend the time deadline for submittal of the
conservation easement. Such permit revision shall be considered a minor permit revision pursuant to
Section 30313b and must be accompanied by the appropriate fee. An acceptable executed
conservation easement must be submitted to the MDEQ-WRD by the permittee prior to commencement
of any permitted work within regulated areas.

The conservation easement boundary shall be demarcated by the placement of signs along the
perimeter. The signs shalt be placed at an adequate frequency, visibility, and height for viewing, made
of a suitable material to withstand climatic conditions, and shall be replaced as needed. The signs shall
include the following language: _

WETLAND AND STREAM CONSERVATION EASEMENT
NO CONSTRUCTION OR PLACEMENT OF STRUCTURES ALLOWED.
NO MOWING, CUTTING, FILLING, DREDGING OR
APPLICATION OF CHEMICALS ALLOWED.
MICHIGAN DEPARTMENT OF ENVIRONMENTAL QUALITY

Except as otherwise provided by this permit or approved in writing by the MDEQ-WRD, the following
activities are prohibited in perpetuity within the mitigation area: alteration of topography, creation of
paths, trails, or roads; placement of fill, dredging, or excavation; drainage of surface or groundwater,
construction or placement of any structure; plowing, tilling, or cultivating the soils or vegetation; cutting,
removal, or alteration of vegetation; including the planting of non-native plant species; construction of
unauthorized utility or petroleum lines; storage or disposal of garbage, trash, debris, abandoned
equipment; accumulation of machinery or other waste materials; use or storage of off-road vehicles;
placement of billboards or signs; or the use of the stream or wetland for the discharge of storm water
other than that allowed in this permit.

Conditional Permit

1.

This permit is granted conditionally. Should this permit result in an unreasonable encroachment,
interference with adjoining riparians or adverse impacts to the public trust, permittee agrees, in
exercising the authority granted herein, to make adjustments in the project as ordered by the
MDEQ-WRD.

The permittee is hereby notified that portions of the parcel, not covered by this permit, fall under the
regulatory authority of Part 301, Inland Lakes and Streams; and/or Part 31, Floodplain Regulatory
Authority/Water Resources Protection; and/or Part 303, Wetlands Protection, of the NREPA, A permit
from the MDEQ's WRD may be required for certain regulated activities. Failure to comply with the
requirements of the NREPA may subject the owner to compliance actions as provided by statute.
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3. Permittee shall provide the name, address, and telephone number of the person that the MDEQ
can contact if necessary and who has the authority to stop work on the project, as part of the
counter-signed permit:

Name;

Print

Sign

Date

Address

Telephone Number,

Fax/E-mail

tssued By: a A,
C. Heidi Grether
Director
Department of Environmental Quality

Attachments: Figure 1, Figure 2, Project Plans
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cc: Mr.

Mark Kleiman, Menominee County Clerk

Menominee County Health Department
Menominee County Enforcing Agency

Ms.
Ms,
Mr.
Ms.
Mr.
Ms.
Mr,
Mr.
Mr.
Mr.
Mr.
Mr.
Me.
ir.
Mr.
Mr.
Ms.
Ms,
Ms.
Mr.
Mr.
Ms.
Mr.
Ms.
Mr.
Ms.
Mr.
s,
Ms.

Barb Racsek, Lake Township Clerk

Wendy Melgin, USEPA

Peter Swenson, USEPA

Melanie Burdick, USEPA

Russell Rassmussen, Wisconsin Department of Natural Resources
Sherry MacKinnon, MDNR

Darren Kramer, MDNR

Eric Thompson, MDNR

Scott Goeman, MDNR

Dean Anderson, Michigan State Housing Development Authority
David Anderson, Aquila Resources, Inc.

Andrew Boushey, Aquila Resources, Inc.

Kris Baron, Foth, Agent

Steve Donahue, Foth, Agent

Jeff King, King & MacGregor Environmental, Agent

Matt MacGregor, King & MacGregor Environmental, Agent
Katie Kruse, Environmental Justice and Tribal Liaison, MDEQ
Teresa Seidel, MDEQ

Kimberly D. Fish, MDEQ

Jerrod Sanders, MDEQ

Steve Casey, MDEQ

Amy Lounds, MDEQ

Ryan McCone, MDEQ

Linda Hansen, MDEQ

Joe Maki, MDEQ

Colleen O'Keefe, MDEQ

Mike Pennington, MDEQ

Jill Van Dyke, MDEQ

Kristi Wilson, MDEQ
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Attachment No. 2

Supporting Evidence why Permit should be withdrawn




Finding of Fact and Conclusion of Law

The Michigan Department of Environmental Quality, Water Resources Division (WRD) has
completed review of permit application # 2NN-5PEO-MT3W

April 30,2018

Regulatory Authority

The application was submitted under authority of the following Parts of the Natural Resources
and Environmental Protection Act 451 of 1994, as amended:

Part 31, Water Resources Protection,

Part 301, Inland Lakes and Streams;

Part 303, Wetland Protection;

Part 13, Permits

Findin

After due consideration of the permit application, on-site investigation and review of other
pertinent matetials, the WRD finds that the project does not demonstrate that an unacceptable
distuption'to the aquatic resources of the:State will not occur and that the activitics associated
with the project are not consistent with the permitting ctiteria for an acceptable impact to the
resources regulatéd under Paits 301, Inland Lakes and Streams, and Part 303, Wetlands
Protection.

Floodplain Authority Found in Part 31, Water Resources Protection
Part 13. Rules for Floodplains and Floodways

Definition of Floodplain Authority as found in Part 31;

324.3104 Cooperation and negotiation with other government as to water resources; alteration of
water courses; federal assistance; formation of Great Lakes aquatic nuisance species coalition;
report; requests for appropriations; recommendations; permit to alter floodplain; application;
fees; disposition of fees; other acts subject to single highest permit fee.

Sec. 3104. (1) The department is designated the state agency to cooperate and negotiate with
other governments, governmental units, and governmental agencies in matters concerning the
water resources of the state, including, but not limited to, flood control, beach erosion control,
water quality contro planning, development, and management, and the control of aquatic
nuisance species. The department shall have control over the alterations of natural or present
watercourses of all rivers and streams in the state to assure that the channels and portions of the
floodplains that are the floodways are not inhabited and are kept free and clear of interference or
obstruction that will cause any undue restriction of the capacity of the floodway. The department
may take steps as may be necessary to take advantage of any act of congress that may be of




assistance in catrying out the purposes of this part, including the water resources planning act, 42
USC 1962 to 1962d-3, and the federal water pollution control act, 33 USC 1251 to 1387.

Finding: Section 324.3104(1) establishes the WRD's legal basis for requiting a Part 31 permit
for the proposed activities, as some activities are ptoposed within the floodplain of the
Meénominee River,

Sec. 3104. (4) A person shall not alter a floodplain except as authorized by a floodplain permit
issued by the department pursuant to Part 13. An application for a permit shall include
information that may be required by the department to assess the proposed alteration’s impact on
the floodplain. If an alteration includes activitics at multiple locations in a floodplain, 1
application may be filed for combined activities.

Finding: The project plans propose installation of 11.0 cu.yds. of rock riprap and an 15-inch
diameter HDPE discharge pipe within the floodplain of the Menominee River. Therefore, per
Section 324.3104(4), review under the Floodplain Authority found in Part 31 is required. The
WRD received all of the information required o assess the impacts of the proposed alteration of
the floodplain.

324.3108 Unlawful occupation, filling, or grading of floodplain, stream bed, or channel of
stream: exceptions; construction of building with basement.

Sec. 3108. (1) A person shall not occupy or permit the occupation of land for residential,
commetcial, or industrial purposes or fill or grade or permit the filling or grading for a purpose
other than agricultural of land in a floodplain, stream bed, or channel of a stream, as ascertained
and determined for the record by the department, or undertake or engage in an activity on or with
respect to land that is determined by the department to interfere harmfully with the discharge or
stage characteristics of a stream, unless the occupation, filling, grading, or other activity is
permitted under this part.

Finding: The proposed discharge pipe and riprap installation within the river’s floodplain are for
a purpose other than agriculture. Therefore, the proposed activities require a permit under Part
31

R323.1311 Definitions

Rule 311. As used in this part:
(a) "A 100-year flood" means a flood with a magnitude which has a 1% chance of occurring or

being exceeded in any given year.

(b) "Department" means the Michigan department of environmental quality.

(c) "Encroachment" means any structure, filling, grading, or deposition of materials in, upon,
across, ot projecting into, a floodplain, channel, or floodway.

(d) "Flood" means a temporary increase in the stage of a river or stream resulting in the
inundation of lands not normally covered by water.




{¢) "Floodplain" means that area of land adjoining a river or stream that will be inundated by a
100-year flood.
(f) "Floodway" means the channel of a river or stream and the portions of the floodplain
adjoining the channel that are reasonably requited to carry and discharge a
100-year flood.
(g) "Harmful interference" means causing an increased stage or change in direction of flow of
a river or stream that causes, or is likely to cause, any of the following:

(1) Damage to property.

(ii) A threat to life.

(iii) A threat of personal injury.

(iv) Pollution, impairment, or destruction of water or other natural resources.

Finding: The proposed riprap and discharge pipe within the Floodplain constitute fill and a
structure, and are therefore defined as an Encroachment.

The Floodplain as defined above was delineated by the perm it applicant, based on 100-year flood
elevations provided to the applicant by the Department. The elevations supplied by the
Department were sourced from what was determined to be the best available data, that being the
September 1992 Special Study of the Menominee River completed by the U.S. Army Corps of
Engineers (USACE), Detroit District. The proposed activities of installing 11 cu.yds. of riprap
and the HDPE discharge pipe are the only portions of the proposed Mine Site project, which, as a
result of this Floodplain delineation, lie within the Floodplain.

The proposed mine site is on a stretch of the Menominee River where floodways were not
previously defined by the Federal Emergency Management Agency (FEMA), nor by USACE.

See Rule Sections below for discussion regarding Harmful Interference findings.

R 323.1312 Applicability of rules.

Rule 312. These rules do not apply to any of the following:
(8) A watershed that has a drainage area of less than 2 square miles when measured at the
downstream limits of the proposed project.
(b) An improvement proposed under Act No. 40 of the Public Acts of 1956, as amended, being
§280.1 et seq. of the Michigan Compiled Laws.
(c¢) A flood control project designed by the United States army corps of engineers.
(d) A flood control project designed by the United States soil conservation service.
(e) Bridge or culvert replacements, upon certification, by the owner or by the owner's
engineering consultant, that the replacement is designed with an equal or of greater hydraulic
capacity, that the existing bridge or culvert and its approaches do not cause harmful
interference, and that deletion of existing auxiliary openings and road overflow areas is not
planned.
() New bridges or culverts, upon certification, by the owner or by the owner's engineering
consultant, that the bridge or culvert is designed to pass the 100-year flood without causing
harmful interference. Preliminary bridge or culvert plans, hydraulic waterway design




caloulations and construction methods, and procedures covering protection of natural resources
shall be furnished with the certification to the department.

(g) The extension of an existing bridge or culvert where the total extended length is not more
than 24 feet.

(h) A deck replacement of an existing bridge or resurfacing over an existing culvert.

(i) A roadway resurfacing project where the road grade or shoulders will be increased only by
the addition of a new wearing course.

(j) Utility crossings of a floodplain where the floodplain will be restored essentially to existing
elevations.

(k) Noncommercial piers, docks, spring piles, pile clusters, and streambank restorations,
including seawalls, bulkheads, and other permanent revetment structures, that are classified as
minor projects under R 281.816 (1) (a}, (b), and {¢).

(1) Excavating or dredging activities where dredged materials are placed in an upland area that
is out of the floodplain.

(m) Boat ramps that conform to existing streambank contours.

Finding: The proposed activities within the Floodplain do not meet any of the definitions of
exempt activities listed in Rule 312. Therefore, it requires a permit to be issued by the WRD.

R 323.1315 Criteria for determining permissibility of encroachments.

Rule 315.

(1) An encroachment in the floodway which, acting alone or in combination with existing or
future similar works, may cause harmful interference shall not be approved. In making this
determination, an analysis shall be made for a range of discharges up to and including the 100-
year flood discharge modified to reflect changes in land use and development reasonably
anticipated to occur within the watershed up to twenty years from the date of application.,

(2) A bridge or culvett, constructed or reconstructed, shall be capable of passing the

100-year flood without causing harmful interference.

(3) An encroachment in the floodplain, landward of the floodway limits, which, acting alone or
in combination with existing or future similar works, does not cause harmful interference may be
permitted.

Finding: The proposed activities of installing 11.0 cu.yds. of riptap and one 18-inch diameter
HDPE discharge pipe are proposed within the Floodplain of the Menominee River. Based on
available site and topographic data provided by the applicant, as weli as an on-site field
inspection of the proposed discharge pipe location, it appears unlikely that the discharge pipe and
riprap are located within the Floodway. Given this information, along with the proposed volume,
orientation and location of the proposed riprap and pipe, it is not anticipated that these activities
will cause a flood stage increase, and therefore will not cause a Harmful Interference.

After due consideration of the permit application, on-site investigation and review of other
pertinent materials, the WRD finds:




The activities proposed within the 100-year floodplain of the Menominee River will not cause a
Harmful Interference to flood flows, and as such are permittable under the Floodplain Authority
found in Part 31 and the Administrative Rules for Floodplains and Floodways.

Inland Lakes and Streams Review Criteria

324.30101 Definitions (applicable)

(i) "Inland lake or stream" means a natural or artificial lake, pond, or impoundment; a river,
stream, or creek which may or may not be serving as a drain as defined by the drain code of
1956, 1956 PA 40, MCL 280.1 to 280.630; or any other body of water that has definite banks, a
bed, and visible evidence of a continued flow or continued occurrence of water, including the St.
Marys, St. Clair, and Detroit rivers. Inland lake or stream does not include the Great Lakes, Lake
St. Clair, or a lake or pond that has a surface arca of less than 5 acres.

(n) "Project" means an activity that requires a permit pursuant to section 30102,

(q) "Riparian interest area" means that portion of an inland lake or stream over which a riparian
owner has an ownership interest,

(r) "Riparian owner" means a person who has riparian rights.

(s) "Riparian rights" means those rights which are associated with the ownership of the bank ot
shore of an inland lake or stream.

R281.811 Definitions (applicable)

() "Public trust" means all of the following;
(i) The paramount right of the public to navigate and fish in all inland lakes and streams that
are navigable.
(i) The perpetual duty of the state to preserve and: protect the public's right to navigate and
fish in ail inland lakes and streams that are navigable.

(iii):The paramount concernof the public.and the protection.of the ‘air, water, and other
natural fesources of this state against pollution, impairment, and destruction.
(iv) The duty of the state to protect the air, water, and other natural resources of this state

against pollution, impairment, or destruction.

(2) "Riparian rights," as defined in the act, means all the rights accruing to the owners of riparian
property, including the following rights, subject to the public trust:

(a) Access to the navigable waters.

(b) Dockage to boatable waters, known as wharfage.

(c¢) Use of water for general purposes, such as bathing and domestic use.

(d) Title to natural accretions.

324.30102 Operations prohibited without permit; exception.




Sec. 30102. (1) Except as provided in this part, a person without a permit from the department
shall not do any of the following:

(a) Dredge or fill bottomland.

(b) Construct, enlarge, extend, remove, or place a structure on bottomland.

(¢) Construct, reconfigure, or expand a marina.

(d) Create, enlarge, or diminish an inland lake or stream.

(e) Structurally interfere with the natural flow of an intand lake or stream,

(f) Construct, dredge, commence, extend, or enlarge an artificial canal, channel, ditch, lagoon,
pond, lake, or similar waterway where the purpose is ultimate connection with an existing
inland lake ot stream, or where any part of the artificial waterway is located within 500 feet
of the ordinary high-water mark of an existing inland lake or stream.

(g) Connect any natural or artificially constructed waterway, canal, channel, ditch, lagoon,
pond, lake, or similar water with an existing inland take or stream for navigation or any
other purpose.

(2) A person shall not remove submerged logs from rivers or streams for the purpose of
submerged fog recovery. This subsection does not prohibit the department from issuing a permit
under this part for other purposes, including removing logjams or removing logs that interfere
with navigation of the river or stream.

Finding: The applicant proposes to place fill material within 253 linear feet of stream channel
and to drain or redirect water inflow that will diminish flow in 297 linear feet of stream channel.
The application also proposes the placement of 11 cubic yards of riprap water ward of the
ordinary high watermark of the Menominee River for the purpose of erosion contro! associated
with an outfall pipe proposed above the ordinary high water mark.

A permit is required under Section 301.

324.30106, Prerequisite to issuance of permit; specification in permit:

The department shall issue a permit if it finds that the structure or project will not adversely
affect the public trust or riparian rights. In passing upon an application, the department shall
consider the possible effects of the proposed action upon the inland lake or stream and upon
waters from which or into which its waters flow and the uses of all such waters, including uses
for recreation, fish and wildlife, aesthetics, local government, agriculture, commerce, and
industry. The department shall not grant a permit if the proposed project or structure will
unlawfully impair or destroy any of the waters or other natural resources of the state. This part
does not modify the rights and responsibilities of any riparian owner to the use of his or her
riparian water. A permit shall specify that a project completed in accordance with this part shall
not cause unlawful pollution as defined by part 31.

Finding: In consideration of the possible effects of the proposed action upon the inland lake or

streaim, the Water Resources Division (WRD) reviewed the information provided in the
application. The direct placement of fill matetial within 253 linear feet of channel will Tesult in

the permanent [0ssof the stream habitat and function, The project proposes that the fill material




will retrain in this location permanently and there will be a complete loss of the resource
function and value,

The project proposes to drawdown regional groundwater by means of installing a pump in the
proposed mine pit. There are known streams within the modeled drawdown envelope. The WRD
provided guidance to the applicant in a correction request letter issued on January 17, 2017 that
stated: “Provide significant detail on proposed pit dewatering and the impacts this activity will
have on groundwater levels in regulated wetlands and streams. Provide significant detail on how
dewatering operations may impact wetlands and streams. As previously discussed, all ground
water and surface water impacts both within the project area and on adjacent propetties must be
accessed for changes in the hydrologic regime. Impacts that alter the hydrologic regime six
inches or greater may be considered an impact to water resources. All water resources and
potential impacts within this cone of depression must be identified and a thorough feasible and
prudent alternatives analysis must be conducted for all potential impacts. The applicant must
demonstrate that these impacts cannot be avoided ot further minimized. All water resource
impacts related to pit dewatering activitics must be included with this wetlands, lakes and
streams application.”

WRD conducted a technical review of the application, which included comments received from
the public hearing and public comment period. Several deficiencies have been identified with the
groundwater model and the wetland watershed budgets that have led to the determination that the
applicant has not provided a clear scope of impacts that will result from this project. It is the
determination of the WRD that the applicant has provided information that supports a direct
relationship between the groundwater and surface water resources (wetlands and streams)
throughout the project site and these resources function as both recharge and discharge areas for
groundwater.

Wetlands B1/B2, C1/40/41, 2b/A1/A3 support perennial streams on ot near the project site.
Wetlands 14 and 6 support streams on or near the project site which have been classified by the
applicant as seasonal; however, limited data has been collected on these features to determine the
periods of discharge. Portions of these streams exist in the modeled cone of depression and the
applicant is proposing that the groundwater will be reduced in the areas indicated by this model.
When groundwater levels are reduced by the proposed pit dewatering activities, the rate of
infiltration below streams will be increased and the surface water flow will be diminished as
more water infiltrates into the groundwater system than is currently discharging by surface water
flows. The application does tiot acknowledge the loss.of flows to regulated streams as a result of
the proposed dewatering.

The extent of dewatering imipagts canniot be determined by the information contained in'the

application. The groundwater model provided to demonstrafe the extent of impacts related to
dewatéting is not ari appropriate model to support impacts to resources at the land and water
interface. (Refer to Attachment A for a WRD comments specific to the model construction and

applicability.) The model is not unique to the site, specifically:




« The model uses inappropriate target levels used for the steady-state calibration that ignores
wetland growing season water levels;

« ‘Incotrect assumptions are used in the groundwater model conceptual design for wetland
impact determination that ignores actual site conditions in the wetlands (for example,
groundwater mounding observed in June);

« Lack of monthly seasonal variations in the transient simuiations with appropriate recharge
rates;

+ Lack of infiltration rate information in the site wetlands;

« The iise of River Boundaty Celis with generic values are not representative of site
wetlands;

+ Not all:wetlands and only portions of some wetlands identified onsite are explicitly
modeled using river cells, Therefore, there is no direct connection with the definitions of
the river cells to the actual wetland resource other than the information presented in the
Foth groundwater modeling report that the river cells were used to help lower the mass
balance error;

+ The use of River Boundary Cells that are not, or-cannot, be defined to correctly represent
actual site wetland conditions.

The applicant provided onsite wetland and stream delincation information, soil borings,
piezometer data, monitoring well locations and water levels, and information that was used to
create the calibration of the groundwater model. Based upon this information, the WRD finds
that the proposed impacts to'regulated strcams is likely underestimated as the application fails to
address pit dewatcring influence on:increased infiltration values that will likely diminish flows
and impact stream habitat, function and:value.

The application asserts that some stream and wetland systems are surface water driven but the
application fails to support that assertion. The applicant has not collected any flow.or discharge
data on the known streams, has riot provided a mass balance assessment for the stream
watersheds, nor provided substantive documentation to support the source of hydrology for the
water body: The application states that the soil profiles onsite provide a restrictive feature that
limits hydrology interaction between ground and surface watet but the application fails to provide
any consistent soils information that demonstrates that infiltration values are restricted by soil
composition or density to the extent that stream hydrology is restricted to inputs from
precipitation and runoff only.

The unnamed stream in wetland B1is located in an atea where the modeled drawdown from pit
dewatering is anticipated to reduce groundwater elevation by 2.5 to 10 feet for the length of the
stream channel. The application provides figures and cross-sections of this area that shows a
distance of ground surface to groundwater table ranging from 0-5 feet (Figure 4-6, Indirect
Impacts Report, Depth to Groundwater, January 2017) to 10-15 feet (Figure 5-41, Cross-section
L-L’ Through WL-B3, Wetland Hydrology Impacts Report, September 2017). Referencing this
information with the location of the piezometer in the wetland (PZ-10) with the ground elevation
at the location of the piezometer (724.2 feet) with the recorded water elevations (723.0-724.1
feet). This information supports the WRD’s assumption that the water table is at or near the
ground surface during the growing season and is in a position to directly interact and influence




this stream. Impacts to the groundwater, including groundwater reductions from proposed pit
dewatering, will impact this stream. The application fails to address these impacts to this
resoutce.

There is an unnamed perennial stream located in wetland C1 and the application does not address
impacts or propose to mitigate impacts to this stream. The applicant has stated that this stream
and wetland system is connected to groundwater and the figures provided in the application and
corresponding data supports that conclusion. The stream is located within drawdown envelope of
the drawdown model. This stream is a discharging stream which flows northerly, off the
property,-and ultimately discharges to the Menomiree River. The applicant has provided
infotrnation that the groundwater elevations will beé reduced 0:5-2.5 feet in this wetland complex
and within areas occupied by this stream feature.

Tn the groundwater model, wetland C1 is represented by river cells in portions of the wetland
both on and off site. The use of river cells allows the wetland and stream to hydrologically refill
when the groundwater drops below the specified parameter of the cell thickness, the wetland is
allowed to recharge but does not take into account the availability of water as the parameter is set
at a constant rate rather than a rate of available recharge. This design in the model artificially
minimizes the realized:groundwater drawdown impacts by providing additional water to the
wetland complex and stream. (For further details of this model, please refer to Attachment A.)
The influx of water from wetlands, and specifically the location of river cells, is demonstrated in
the shape of the groundwater contours provided by the model output (Figure 1 (Updated)
Groundwater Drawdown and Wetland Locations, Wetland Permit Application, Version 3,
August 2016).

The stream will be impacted by reductions in groun

groundwater currently modeled between 0.5 and 2.5 feet, surface water infiltration will be
increased through this reach and it is likely that the stream that will have a significant reduction
of flow to the extent that the habitat and function.of the Fesource will be either completely jost or
substantially degraded. The assessment of impact is assumed and incomplete, being based upon
the information available from WRD review at this time.

The WRD cannot assiime or verify the extent and scope of impacts that the proposed action will
have on this stream due to the misuse of river cells:in the construction of the groundwatet modei
and the lack of applicable data that would define a mass balance assessment on this stream’s
watershed; however, based upon the available information it -appears that the groundwater

impacts may begreater than what is demonstrated in the current groundwater model.

The application requests authorization to indirectly impact 297 linear feet of stream in wetland
B1 but has not defined the criteria on how the impact has been determined. These impacts cannot
not be verified or assessed.

Consideration was given to watets from which or into which stream waters flow. The project
proposes reductions to groundwater which will impact the flow of streams on and near the
project site. Without a relevant model and a comprehensive assessment of the mass water




balance of each stream system, it can be said that the applicant has demonstrated that the flow of
these streams will be impacted but it is not demonstrated to what extent the flow will be
diminished. Based upon the available information, the WRD.expects the drawdown impacts to be
greater than what has been modeled and provided in the application.

Consideration was also given to constituent loading in groundwater that will discharge to the
land and water interface. The application proposes backfilling the pit with amended waste rock
material. Most of the materials that will be removed during mining operations contain sulfides.
Exposing this material to oxygen and water is expected to mobilize.constituents from the
miiied/backfilled aterial at concentratiofis exceeding GSI critetia. Table 5-1 of the Foth
modeling report estimates the projected pore water concentrations for several constituents of
concern. These values exceed generic DEQ GSI eriteria. The modeling report (Foth) attempts to
demonstrate that these constituents will not be an issue by using a diffusion calculation (Fick’s
law) to show that the final concentrations will be below GSI criteria. However, using Fick’s law
in this way is both inappropriate (Fick’s law is for one dimensional situations) and based on
incorrect assumptions (i.e, the groundwater concentration gradient is calculated with a zero
constituent background) and does not accurately reflect the constituent loading to the
groundwater. The ¢oncentration of constituents in groundwater should be based on pilot tests that
reflect the three dimensional impact of the waste rock. If ¢oncentrations are to be modeled, they
should be modeled numerically with the entire volume of sulfide deposits, capable of mobilizing
constituents, modeled as a-whole.

carbonate to mitigate the effects of the ARD has been proposed for when the pit is backfilled.
However, the amount of carbonate required would be enormous and the logistics/reliability of
such @ proposal would require’a detailed plan with confirmatory pilot tests. Such a plan/report
has not been provided in €ither-the modeling report ot the Mining application.

There isa high likelihood that elevated constituent concentrations will be observed in the
groundwater that discharges to'the Menominee River-and the Shakey River. Hydraulic
conductivities indicate that flow into and through the surrounding material will occur at all
depths of the excavated area. However, groundwater flows/hydraulic conductivities are expected
to be much higher in the shallower zones and decrease with depth. Significant flow through the
host rock (crystalline Precambrian) is evidenced by several residential wells in the area that
extract their water solely from these crystalline Precambrian units. Given the hydrogeologic
setting, impacted groundwater from the backfilled pit is expected to migrate to local surface
water sources. Assessing these impacts would require an in depth analysis using three
dimensional methods. Such an analysis is not available in the documents that have been made
available to the WRD.

It is the WRD’s opinion‘that this activity would either require a Part 22 groundwater discharge

permit or'demonstrate that no discharge from the proposed iine area into the groundwater
aguifer would occur. To demonstrate that no discharge occurs would require the pit to be lined
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per Part 22 Rule 2237 liner requirements, or the applicant would have to demonstrate
equivalency of such.

Consideration was also given to the uses of all such waters, including uses for recreation, fish
and wildlife, aesthetics, local government, agriculture, commerce, and industry. The Menominee
River is heavily used for recreational fishing near the project site. Fishing and recreation are an
economic driver of the area and this activity is dependent on the water resources of the
Menominee River, Shakey River and Shakey Lakes. Shakey Lakes County Park lies
approximately 1.5 miles from the proposed pit and supports recreation throughout the Shakey
Lakes and River system including camping, fishing, boating and swimming,.

The unnamed local streams within the modeled drawdown envelope support a range of
mammals, birds and aquatic organisms. The habitat structure of headwater streams and riparian
cotridors, similar to what is seen on and near the project site, supports nutrient development,
macroinvertebrate and amphibian life cycles, and much of the biological cycle of downstream
reaches in the watershed. These small, unnamed streams support sediment retention, groundwater
recharge, and flood control. These streams also support the conditions of the rivers into which
they flow and provide nutrient fluxes for many species in the river system, including mussels and
baitfish or juvenile sport fish.

There is minimal agricultural, commerce and industry use in the direct vicinity of the project site.

R 281.814 Environmental assessment

Rule 4. In each application for a permit, all existing and potential adverse environmental effects
shall be determined and the department shall not issue a permit unless the department determines
both of the following:

(2) That the adverse impacts to the public trust, riparian rights, and the environment will be

minimal.

(b) That a feasible and prudent alternative is not available.

Finding: (a) The WRD has determined that that adverse impacts to the public trust and the
environment will not'be minimal.

(b The applicant has failed to demonstrate that no feasible and prudent alternative is available.
To meet this requirement, the application would have to demonstrate that no discharge from the
proposed miné area into the gfoundwater aquifer will occur. The applicant would also have to
demonstrate that pit dewatering will not result in the degradation of the habitat, function and
value of streams through diminishment of flows. The application does not demonstraie any
feasible and prudent alternatives that meet these permitting requirements.

In consideration of the permitting requirements of Part 30106: The WRD determines that the
project has a high likelihood of adversely impacting the public trust through the long-term
constituent concentrations that will be carried in groundwater and discharge to surface waters at
the land and water interface. These concentrations will alter the water quality of the unnamed
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streams and riparian wetlands that discharge to the Menominee River, The constituents also are
anticipated to discharge directly to the Menominee River as groundwater that will travel through
the backfilled pit discharges to the River. Due to the lack of substantiating information in the
application, the WRD ‘cannot determine with any certainty where or to what extent the
constituents Will migrate once the pit has backfilled with groundwater and groundwater direction
balances to a post-operational flow, but it is a-known condition that groundwater flows away
from the site ifito the Mengminee and Shakey River watersheds and that mobilized constituents
in concentrations will follow those flow patterns once the mine site has been reclaimed and the
site wide hydrology has rebounded.

The constituents anticipated to be mobilized will impact water chemistry and have a high
likelihood to result in degradation to the aquatic communities within the unnamed streams that
discharge to the Menominee, direct discharjges of groundwater from the project site to the
Meénominee Riverand tothe waters of the Shakey River watershed. This alteration of water
chemistry will result in changes to the trophic assemblages within these waterbodies impacting
micro and macro invertebrates, mussels, fish species, and amphibians, birds and mammals that
rely on these aquatic communities to complete their life cycle. It is unknown if the discharges of
constituents will result in a degradation of resource or result in a loss of resource due to the lack
of information and lack comprehensive testing and modeling of the material and groundwater
flows. Based upon the limited amount of information the applicant has provided for WRD
review, the application does not demonstrate that the project will not adversely impact water
quality of the unnamed streams on and near the project site, the Menominee River, and the
Shakey River watershed.

The WRD is uniable to determine if the project will impact riparian rights. The models that were
provided with the application are inappropriate for this purpose and the impact assessment. The
applicant proposes a drawdown from pit dewatering that will impact rivers and streams, The
applicant stated that the Menominee River will be drawn down by an estimated 38 m’/hr (0.370
cfs). In consideration of the discharge of the Menominee River, this withdrawal is de minimis as
it is not anticipated to impact the flow, function or value of the river.

The application provides a modeled drawdown envelope that shows that drawdown-in wetlands
that support streams will exceed the property under control of the applicant. The applicant has
been unable to demonstrate that there will not be a diminishment of flow to regulated streams
under the control of adjacent propetrty owners, which may impact their riparian rights. It is likely
that there will be direct impacts to the flow of the stream in wetland Bl, which is under control
and management by the State of Michigan. The applicant has retained authorization from DNR to
submit an application for the project.

Section 301 states: the department shall not grant a permit if the proposed project or structure
will unlawfully. impair or destroy any of the waters or othernatural resources of the state.:It is the
determination of the WRD that this project is not consistent with the permitting critetia of Part
301 and that a permit may not be issued under this part.

Wetlands Protection Review Criteria
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24.30301 Definitions; technical wetland delineation standards (applicable)

(1) As used in this part:

(2) "Department" means the department of environmental quality.

(d) "Fill material" means soil, rocks, sand, waste of any kind, or any other material that
displaces soil or water or reduces water retention potential.

(1) "Water dependent” means requiring access or proximity to or siting within an aquatic site to
fulfill its basic purpose.

(m) "Wetland" means land characterized by the presence of water at a frequency and duration
sufficient to support, and that under normal circumstances does support, wetland vegetation
or aquatic life, and is commonly referred to as a bog, swamp, or marsh, and which is any of
the following:

(i) Contiguous to the Great Lakes or Lake St. Clair, an inland lake or pond, or a river or
stream.

(ii) Not contiguous to the Great Lakes, an inland lake or pond, or a river or stream; and
more than 5 acres in size.

(iii) Not contiguous to the Great Lakes, an inland lake or pond, or a river or stream; and 5
acres or less in size if the department determines that protection of the area is essential to
the preservation of the natural resources of the state from pollution, impairment, or
destruction and the department has so notified the owner.

(2) The department and local units of government shall apply the technical wetland delineation
standards set forth in the United States army corps of engineers January 1987 wetland delineation
manual, technical report Y-87-1, and appropriate regional United States army corps of engineers
supplements, in identifying wetland boundaries under this part, including, but not limited to,
section 30307.

In Section 30302(1) The Legislature finds that:

(a) Wetland conservation is a matter of State concern since a wetland of one county may be
affected by acts on a river, lake, stream or wetland of other counties.

Finding: The application is being processed under the State permitting authority of Part 303 of
the NREPA.

(b) A loss of a wetland may deprive the people of the state of some or all of the following
benefits to be derived from the wetland:

(i) Flood and storm control by the hydrologic absorption and storage capacity of the
wetland.

Finding: The wetlands proposed to be impacted by this project perform flood control through

hydrologic absorption and retention of storm waters and snow meit. The fine soil particulates of
the wetlands hold surface waters and stormwater runoff and slow the discharge and/or allow
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these surface waters to infiltrate to groundwater. This function protects soils within the wetlands
and the streams they support which allows for the protection of the habitat, function, and values
of these aquatic systems.,

(i) Wildlife habitat by providing breeding, nesting, and feeding grounds and cover for
many forms of wildlife, waterfowl, including migratory waterfowl, and rare, threatened,
or endangered wildlife species.

Finding: The wetlands and riparian wetland corridors provide habitat cover for a variety of
mammals, birds and aquatic organisms whose lifecycle depends on wetland habitats. These
species include threatened and endangered and species of special concern including Grey Wolf,
Bald Eagle, Notthern Leopard Frog, Wood Turtle, Four-toed Salamander, Red-shouldered Hawk,
Northern Harrier, Merlin, Osprey and Grasshopper Sparrow and Swainson's Thrush, Habitat for
these species is present in the wetlands observed onsite. The Four-toed salamander were
surveyed on the project site and the Wood Turtle and Northern Leopard Frog were surveyed near
the project site.

(iif) Protection of subsurface water resources and provision of valuable watersheds and
recharging ground water supplies.

Finding: The application demonstrates that the wetlands proposed to be impacted are connected
to groundwater systems and function as recharging arcas for ground water aquifers. The project
proposes the complete and permanent loss of 11.2 acres of regulated wetland and loss or
impairment of 17.2 acres of regulated wetland. The 11.2 acres will no longer function to recharge
the groundwater aquifer. The 17.2 acres may continue to recharge groundwater aquifers. The
WRD has determined that the assessments of impact to wetlands are underestimated and the
extent of impacts to this function cannot be determined by the information current provided in
the application.

In consideration of the protection of subsurface resources, the project has been determined to
adversely impact subsurface water resources through constituent mobilization from groundwater
flowing through the backfilled mine pit post-reclamation. Please see Attachment C for WRD
comments on impacts to subsurface water resources.

(iv) Pollution treatment by serving as a biological and chemical oxidation basin,

Finding: The application is proposing the permanent loss of 11.2 acres of regulated wetland
function for pollution treatment. The application also proposes the impairment or loss of 17.2
acres of regulated wetland that will not perform this function under operation and reclamation
conditions. The WRD has determined that these assessments of impact are underestimated and
the extent of impacts to this function provided by wetlands cannot be determined with the
information provided in the application.

The site is currently a low-use/ low-impact site and no significant pollution is anticipated by the
current land use. The proposed project would change the land use to a high impact.
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(v) Erosion control by serving as a sedimentation area and filtering basin, absorbing silt and
organic matter.

Finding: The project will remove 11.2 acres of wetland from performing this function. The
proposed additional impacts to 17.2 acres of wetland will allow those wetlands to continue to
operate as a sedimentation basin but those wetlands, and potential others, will or may be
impaired to varying degrees during the life of the project to the extent that they will not perform
the expected filtering function of biologically intact wetlands. The extent of the impact to this
function of wetlands cannot be determined in the application.

(vi) Sources of nutrients in water food cycles and nursery grounds and sanctuaries for fish.

Finding: The onsite wetlands do not perform as nursery grounds and sanctuaries for fish. The
onsite wetlands do function as nutrient sources for aquatic food cycles. The project will remove
11.2 acres of wetland from performing this function. Seasonal surface waters are an important
factor in this ecological wetland process. The application states that surface waters may be
reduced or eliminated in 17.2 acres of wetland. Further impacts to wetlands and streams arc
anticipated and the extent of this impact is not defined in the application.

(c) Wetlands are valuable as an agricultural resource for the production of food and fiber,
including certain crops which may only be grown on sites developed from wetland.

Finding: The current land use of this area is silviculture and recreation. Neither activity is
wetland dependent. No wetland dependent food or fiber production is proposed by the
application.

(d) That the extraction and processing of nonfuel minerals may necessitate the use of wetland,
if it is determined pursuant to section 30311 that the proposed activity is dependent upon
being located in the wetland, and that a prudent and feasible alternative does not exist.

Finding: The application does not demonstrate that the activity is wetland dependent. Although
it may be appreciated that a portion of the direct impacts to regulated wetlands lie over an
economic and extractable portion of the ore body, and that to extract the nonfuel mineral may
necessitate the use of a wetland, the applicant fails to consider the full criteria detailed in Section
30311 for the alternatives for processing the nonfuel minerals. The extraction of nonfuel minerals
does not obviate the requirements of the statutory permitting criteria of Section 30311. The
application does not demonstrate that a feasible and prudent alternative does not exist. The
application fails to fully define the extent of impacts to regulated resources that will result from
the proposed project and associated activities,

The application provides alternative facility layouts and design, but fails to detail and substantiate

the alternatives presented for the activities associated with the extraction of nonfuel minerals.
The application also fails to provide an economic assessment for the alternatives determined to
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not be economical. Without detailed economic considerations, the reasonableness of the
alternative costs cannot be determined.

Section 30304, of Part 303, Prohibited activities.

Sec. 30304. Except as otherwise provided in this part or by a permit issued by the department
under sections 30306 to 30314 and pursuant to part 13, a person shall not do any of the
following:

(a) Deposit or permit the placing of fill material in a wetland.

(b) Dredge, remove, ot permit the removal of soil or minerals from a wetland.

(c) Construct, operate, or maintain any use or development in a wetland.

(d) Drain surface water from a wetland.

Finding: The application proposes to impact regulated wetlands through the development and
opetation of a polymetallic main. The application proposes the dredge of approximately 980,820
cubic yards of soil material from 5.3 acres of regulated wetland and place approximately 803,453
cubic yards of fill material in 5.9 acres of regulated wetland. The project also proposes reductions
and drainage of water in regulated wetlands through loss of water contributions to the wetland
watersheds that will impact 17.2 acres of regulated wetland.

A permit is required under Part 303.

Section 30311, of Part 303, states in a pertinent part:

(1) A permit for an activity listed in section 30304 shall not be approved unless the department
determines that the issuance of a permit is in the public interest, that the permit is necessary (o
realize the benefits derived from the activity, and that the activity is otherwise lawful.

Finding: The activity is not demonstrated to be within the public interest.

(2) In determining whether the activity is in the public interest, the benefit which reasonably may
be expected to accrue from the proposal shall be balanced against the reasonably foresceable
detriments of the activity. The decision shall reflect the national and state concern for the
protection of natural resources from pollution, impairment, and destruction. The following
general criteria shall be considered:

(a) The relative extent of the public and private need for the proposed activity.

Finding: The application states that the project has a public interest and will result in the
creation of jobs and enhance economic development within the region. The application also
states that the project will expand the U.S. mineral availability. The application does not provide
further details on what benefits to the public the project will provide nor does the application
demonstrate a public need that the benefits of the project will fulfill.
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The WRD received public input on the proposed project from Tribal, State and local
governments in the form of resolutions of support or opposition.

One resolution, Michigan Senate, Senate Resolution 85 of 2017, was received in support of the
proposed project citing: economic sustainability, economic growth with a balanced use of natural
resources, and local and state benefits from tax revenucs.

Fourteen public resolutions, listed below, were received in opposition of the proposed project
citing: long-term environmental impacts from mine wastes, potential economic losses through
reduction in property values and loss of tourism revenues, loss of cultural resources of the
Menominee Tribe of Indians of Wisconsin, loss of habitat for species of concern, loss of
recreational value, and risks to drinking water:

Chippewa Ottawa Resource Authority, Resolution 01-28-16 B;
Menominee County Board of Commissioners, Resolution 2017-16;
Marinette County Board of Supervisors, Resolution 461-16;

City of Marinette, Resolution 18-2017;

Shawno County Board of Supervisors, Resolution 48-17;

Brown County Board of Supervisors, 10i;

Door County Board of Supervisors, Resolution 217-49;
Menominec County Board of Supervisors, Resolution 2017-03;
City of Peshtigo, Resolution 2017-05;

Oconto Board of Supervisors, R2017-08-04;

City of Marinette, Resolution 18-2017;

Town of Amberg, Resolution 2017-2;

Town of Porterfield, Resolution 2017-2;

University of Wisconsin Waukesha, Student Government Association, Resolution 1.

The WRD received public written comments during the public comment and public hearing
periods. Of the 3418 comments that were received, 3381 comments stated opposition of the
project and 37 comments stated support of the project. The supporting comments cited economic
development as the primary public interest of the project. Of the comments in opposition, 3303
comments expressed general opposition due to potential adverse impacts to the environment
and/or aquatic resource and potential impacts to cultural resources. An additional 78 comments
were received in opposition to the project based upon the technical merits of the application and
impacts to the regulated resource.

It is assumed that the private need for the proposed project is the return on investment. The
application states that the typical net present value expected for a mining project similar to the
Back Forty Project would be on the order of $250 million. This has been inferred to relate that
the current project is economically beneficial to the applicant.

(b) The availability of feasible and prudent alternative locations and methods to accomplish the
expected benefits from the activity.
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Finding: The feasible and prudent alternative analysis demonstrates various site configuration
layouts but does not provide alternative locations and methods that may accomplish the benefits
of the activity.

(c) The extent and permanence of the beneficial or detrimental effects which the proposed
activity may have on the public and private uses to which the area is suited, including the
benefits the wetland provides.

Finding: The extent and permanence of the beneficial effects of the proposed activity are not
well defined by the applicant. The application proposes a 7-year life of mine; although some
conversation has been given to an extended underground mining component that may extend the
life of mine to 16 years, Based upon the 7-year life of mine schedule included with the
application, site construction and buildout will take up to two years, followed by seven years of
operation and three years of closure reclamation (8 R-Wetland Permit Application Nov 2017,
Table 1-1, Reclamation Sequence). There will be a period of revegetation and monitoring and the
final closure of the waste water treatment plant will occur in mine year 16 to 17 (life of mine year
18 to 19). It is assumed that during the construction phase, life of mine, and closure reclamation,
the project will provide employment for a labor force.

During production, it is also assumed that public revenue will be generated through state and
local taxes.

The extent of the detrimental effects of the project are not completely defined by the application.
The scope and extent of impacts to regulated wetlands are underestimated. The wetland
watershed budgets provide incorrect assumptions of the watershed input and output parameters
and the infiltration and runoff rates. The wetland watershed budgets do not include applicable
groundwater flux data necessary to determine the mass balance of the model. (Refer to
Attachment B for details on the WRD review and determination of the wetland watershed
budgets.) The groundwater model fails to adequately demonstrate the spatial extent of the
proposed drawdown and the impacts to the land and surface water interface. The model also fails
to address information on existing seasonal groundwater parameters that may demonstrate the
groundwater flux during the growing season and support the groundwater inputs for the wetland
watershed model. Without a reasonable and site specific measurement of groundwater values in
the wetland watershed budgets, the extent of the impacts to wetlands cannot be determined.

The project does not demonstrate that the activities will be protective of water quality in
perpetuity. The management and onsite disposal of waste material has not demonstrated that
constituents from the material will be contained on the site, in the manner in which they are
disposed. The methodology in which the application demonstrates the modeling and the mobility
of these materials is inappropriate and with the limited information available to the WRD it is
determined that these materials will be transported through groundwater and discharge at the land
and water interface, resulting in an adverse impact to the resource. With the data available to the
WRD, this impact is foreseeable and will result in a long-term degradation of the aguatic
resources on and off the project site. The extent and permanence of this impact cannot be
determined by the information that has been made available to the WRD.
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The application does not demonstrate the extent and permanence of the impacts from the
proposed activity. It is known that 11.2 acres of wetland will be impacted due to direct dredge
and fill of the resource. The application proposes impact or impairment to an additional 17.2
acres of wetland and the WRD belicves this number to be underestimated, The impacted
wetlands on the project site and off the project site will have a loss or impairment of the benefits
as described in Section 30302, Further, the groundwater drawdown model demonstrates that
groundwater will be reduced to an extent that it will impact that hydrology of wetlands on private
properties that are not under the control of the applicant.

Constituent mobility into groundwater will impact water quality on and near the project site. The
scope and extent are unknown but have a high likelihood to impact the water quality of the onsite
wetlands, streams, and the Menominee River, which will result in a direct impact to the habitat,
function and value of the wetlands and river and likely result in a reduced benefit the the public
and private uses of these resources. The extent and permanence of this impact is not defined by
the information available to the WRD and the extent of the detrimental effects cannot be
determined.

(d) The probable effects of each proposal in relation to the cumulative effect created by other or
existing and anticipated activities in the watershed.

Finding: There is limited development or new land use in the watershed. There are no known or
anticipated activities within the watershed that would contribute to the cumulative effects of this
project.

(e) The probable effects on recognized historic, cultural, scenic, ecological, or recreational
values and on the public health or fish or wildlife.

Finding: The Menomonee Tribe of Indians maintains that a comprehensive cultural landscape
including ancestral burial sites, ceremonial and village sites, cultural and other funerary objects
are located within the footprint of the proposed site and will be impacted by the project.

The project is within the view shed of the Menominee River and will subjectively impact the
scenic value of the reach of river within the proximity of the mine view shed.

The project proposes direct and potentially indirect impacts to state listed threatened and
endangered plant species. DNR Wildlife Division has determined that a T&E permit will be
necessary that involves the take or potential take of any state endangered or threatened plant
species. This permit would also include the known location of Vasey’s Rush located within the
cone of depression from pit drawdown that extends into the Shakey Lake Pine Barrens
Environmental Area.

The project has a significant probable effect on ecological value. The direct loss of wetland and

streams will be contained to the project site and a loss of habitat function and value will be
realized in 11.2 acres of directly impacted wetland. Additional wetland impacts will be realized
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through pit dewatering activities that will increase infiltration values and drain surface water
from wetlands. The application states that an additional 17.2 acres of wetland will be impacted;
however, the WRD has determined that this acreage is underestimated and the total probable
effects are unknown,

Long-term constituent mobility will impact the ecological value of wetlands and aquatic
resources on and near the project site. Constituent loading into groundwater and discharge to the
land and water interface has a high probability of adversely impacting fish and wildlife. Juvenile
game and baitfish species typically rely on wetland areas at the land and water interface for
habitat and food/ nutrient availability. Mobilized constituents may precipitate at the land and
water interface, potentially concentrating in those areas, impacting fish and wildlife species that
utilize wetlands for their lifecycles and bioaccumulating in trophic levels of the food chain.
Constituents in solution may discharge from ground to surface waters and be transported
downstream. With the limited modeling information available for WRD review, the extent of the
probable effects to the fish and wildlife is unknown.

Numerous residential wells in the study area get their water supply from the fractured bedrock,
including deeper portions. This indicates that the fractured bedrock is permeable and able to
transport significant quantities of water. Given that the proposed mine is located up gradient
from these wells, there is risk of impact to the residential wells as well as potential discharge to
the Menominee River at GSI locations that will be difficult to determine.

(f) The size of the wetland being considered.

Finding: The project proposes impacts to five wetland complexes. All of the wetland complexes
that are proposed to be impacted except for 14/14a/15b extend off the project area and have not
been delineated or classified on adjacent properties. The size and type of resource offsite and the
impacts to those resources is not described in the application.

The direct loss of wetland and streams will be contained to the project site and a loss of habitat
function and value will be realized in 11.2 actes of direcily impacted wetland. Additional
wetland impacts will be realized through pit dewatering activities that will increase infiltration
values and drain surface water from wetlands. The application states that an additional 17.2 acres
of wetland will be impacted; however, the WRD has determined that this acreage is
underestimated and the total probable effects are unknown.

(g) The amount of remaining wetland in the general area.
Finding: A review of the Huc 8 watershed (id 04030108) estimates an existing 217,101 acres of
wetland within the 715,334 acre watershed. The watershed has an estimated loss of 8% since

settlement.

(h) Proximity to any waterbody.
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Finding: The 84 acre open pit is proposed to be located approximately 150 feet from the
Menominee River. The project proposes to directly impact an unnamed stream with the
placement of the Tailings and Waste Rock Management Facility (TWRMF) over the headwater
of the stream and adjacent wetland (Wetland B1). The TWRMF will be situated in close
proximity to three wetland complexes. In addition to the stream in Wetland B1, the TWRMF is
adjacent to wetland C1 where there is a separate stream that lies approximately 300 feet from the
facility. The contact water basins are situated over Wetlands 4A and 2C, contagious with
Wetland 2b, which supports a stream that flows southerly to the Shakey Lakes. The Mine Waste
Storage Area is proposed for placement over WL 6, which supports an observed ephemeral
stream that dips underground near the sandstone pinch out.

(i} Economic value, both public and private, of the proposed land change to the general areca.

Finding: The application does not provide an assessment of the public economic value of the
proposed land change. The private economic value of the land change is assumed to include a net
valuation of the mine to the owner and local and state taxes paid accordingly. There is also the
assumed creation of jobs and economic development directly and indirectly related to the project.

The land where the project is proposed is partially under the ownership of Aquila and partially
under the ownership of the State of Michigan, managed by DNR Escanaba Forest Management
Unit. The applicant has proposed a land exchange with the State of Michigan for the proposed
publically owned parcels; however, the land exchange application has been rescinded by the
applicant and the applicant states they are looking for a new parcel for the proposed exchange.
The state owned project parcel is currently managed for timber and recreation and the values of
any proposed land exchange is undetermined.

(3) In considering a permit application, the department shall give serious consideration to
findings of necessity for the proposed activity which have been made by other state agencies.

Finding: No findings of necessity were provided by other state agencies.

(4) A permit shall not be issued unless it is shown that an unacceptable disruption will not result
to the aquatic resources. In determining whether a disruption to the aquatic resources is
unacceptable, the criteria set forth in section 30302 and subsection (2) shall be considered. A
permit shall not be issued unless the applicant shows either of the following:

{a) The proposed activity is primarily dependent upon being located in the wetland.

Finding: The purpose of this project is to develop a polymetallic zinc, copper, and gold mine.
The project will include an open-pit mine, surface infrastructure facilities, beneficiation plant,
and overburden and tailings/waste rock stockpiles. The purpose of the project is not wetland
dependent. Tn consideration of 30302(1)(d), some consideration may be made to the use of
wetlands in relation to access to the ore body if it is determined that no alternative is feasible and
prudent and the project meets the criteria of Section 30311. However, surface infrastructure,
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beneficiation facilities and waste rock storage are not activities that are dependent on being
performed in a wetland as they can all be undertaken in uplands and do not necessitate wetland
conditions to achieve their purpose.

(b) A feasible and prudent alternative does not exist.

Finding: The application has provided a feasible and prudent alternative analysis in their Least
Environmental Damaging Practicable Alternative Analysis (LEDPA) report. The report outlines
the conceptual alternatives that include onsite layout configurations and the requirements of
offsite conceptual location. The application does not demonstrate and support the conclusions
that no feasible and prudent alternative exists.

(5) If it is otherwise a feasible and prudent alternative, a property not presently owned by the
applicant which could reasonably be obtained, utilized, expanded, or managed in order to fulfill
the basic purpose of the proposed activity may be considered. If all of the following requirements

are met, there is a rebuttable presumption that alternatives located on property not presently
owned by the applicant are not feasible and prudent:

(a) The activity is described in section 30304(a) or (b).
Finding: The activity is described in 30304(a) and 30304(b).
(b) The activity will affect not more than 2 acres of wetland.
Finding: The activity will affect more than two acres of wetland.
(¢) The activity is undertaken for the construction or expansion of a single-family home and
attendant features, the construction or expansion of a barn or other farm building, or the

expansion of a small business facility.

Finding: The activity does not include the construction of a single-family residence or attendant
features, the construction of expansion of farm buildings or the expansion of a small business
facility.

(d) The activity is not covered by a general permit.
Finding: The activity is not covered by a general permit under Part 303.

(6) Consideration of feasible and prudent alternatives regarding the size of a proposed structure
shall be based on the footprint of the structure and not the square footage of the structure.

Finding: The application details several required structures and facilities to meet the project
purpose and within the alternatives analysis provides some modification to the footprint of the
facilities. These footprints have been considered as feasible and prudent alternatives. An
exception to this is with the TWRMEF in which the application notes their preferred criteria for an
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area and design, but does not include the required acreage or layout for footprint for the facility.
The design specifications of this facility footprint include modification to the footprint to directly
avoid placement of the facility within regulated wetlands. All considerations specified by the
application have been taken into consideration.

(7) The choice of and extent of the proposed activity within a proposed structure shall not be
considered in determining feasible and prudent alternatives.

Finding: The choice and extent of the activity within the proposed structures have not been taken
into consideration,

(8) An alternative that entails higher costs, as described in R 281.922a(11) of the Michigan
administrative code, is not feasible and prudent if those higher costs are unreasonable. In
determining whether such costs are unreasonable, the department shall consider both of the
following:

(a) The relation of the increased cost to the overall scope and cost of the project.
Finding: The application does not provide a cost analysis for the project or alternatives.

(b) Whether the projected cost is substantially greater than the costs normally associated with
the particular type of project.

Finding: The application does not provide any cost analysis on the preferred alternative or as
part of the LEDPA. The nature of the project is mining and it is reasonable to assume that cost
associate with mining projects may be relevant to this project. When additional information was
requested regarding the LEDPA, the applicant provided a rebuttal to the suggestion of a feasible
and prudent alternative of investigating the State of Michigan land to the east of the project site.
(Please see Attachment D for notes on the economic analysis provided by the applicant and
further investigation of cost associated with transportation of onsite ore.) The information
provided in the rebuttal was speculative (based upon information that was provided in the
application). Further investigation of the State of Michigan parcel to the east of the project site
shows that the costs of this alternative would not be substantially greater than the cost normally
associated with this particular type of project.

R281.922a

R 281.922a Permit application review criteria.

(1) The department shall review a permit application to undertake an activity listed in section
30304 of the act according to the criteria in section 30311 of the act.

Finding: A permit is required.
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(2) As required by subsection 30311(4) of the act, a permit applicant shall bear the burden of
demonstrating that an unacceptable distuption to aquatic resources will not occur as a result of
the proposed activity and demonstrating either of the following:

(a) The proposed activity is primarily dependent upon being located in the wetland.
Finding: The activity is not wetland dependent.
(b) There are no feasible and prudent alternatives to the proposed activity,

Finding: The application does not demonstrate the extent of the impacts that will be realized by
the project. The application does not demonstrate that a feasible and prudent alternative for the
full extent of the impacts does not exist.

(3) A permit applicant shall provide adequate information, including documentation as required
by the department, to support the demonstrations required by section 30311 of the act. The
department shall independently evaluate the information provided by the applicant to determine
if the applicant has made the required demonstrations.

Finding: The applicant has not provided sufficient information to document the extent of
impacts of the project, to demonstrate that the benefits of the project outweigh the detriments, to
demonstrate that the project is within the public interest, and to demonstrate that no feasible and
prudent alternative exists.

(4) A permit applicant shall completely define the purpose for which the permit is sought,
including all associated activities. An applicant shall not so narrowly define the purpose as to
limit a complete analysis of whether an activity is primarily dependent upon being located in the
wetland and of feasible and prudent alternatives. The department shall independently evaluate
and determine if the project purpose has been appropriately and adequately defined by the
applicant, and shall process the application based on that determination.

Finding: As defined by the applicant, the Project purpose is to develop and mine a polymetallic
resource containing zine, gold, silver, and copper in the Back Forty deposit. This purpose is
consistent with the project and activities described in the application.

(5) The department shall consider a proposed activity as primarily dependent upon being located
in the wetland only if the activity is the type that requires a location within the wetland and
wetland conditions to fulfill its basic purpose; that is, it is wetland dependent. Any activity that
can be undertaken in a non-wetland location is not primarily dependent upon being located in the
wetland.

Finding: The activities proposed can be undertaken in a non-wetland location and are not
considered wetland dependent.

(6) An alternative is feasible and prudent if both of the following provisions apply:
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(a) The alternative is available and capable of being done after taking into consideration cost,
existing technology, and logistics.

Finding: The feasible and prudent alternatives analysis detailed in the application does not
address the cost, existing technology or logistics of the alternatives.

(b) The alternative would have less adverse impact on aquatic resources, A feasible and
prudent alternative may include any or all of the following:

(i) Use of a location other than the proposed location.
Finding: 1t is presumed that a non-wetland alternative exists.
(ii) A different configuration.

Finding: Project plans and alternatives identify that different configurations of facilities were
considered and it is feasible to reconfigure certain facility layouts and design to accommodate
onsite aquatic resources.

(ii) Size.

Finding: Alternative pit size was consideted but determined to be not economical. The size and
configuration of the TWRMF has increased form the site plan that was originally included with
the application but the required size (acreage) has not been specified.

(iv) Method that will accomplish the basic project purpose.

Findings: The method for mineral extraction is proposed as open pit mining. Underground
mining is described in the LEDPA as feasible but not economical. Further demonstration should
be given to this alternative if it is demonstrated that underground mining will avoid and minimize
impacts to aguatic resources.

The applicant shall demonstrate that, given all pertinent information, there are no feasible and
prudent alternatives that have less impact on aquatic resources. In making this demonstration, the
applicant may provide information regarding factors such as alternative construction
technologies; alternative project layout and design; local Jand use regulations and infrastructure;
and pertinent environmental and resource issues. This list of factors is not exhaustive and no
particular factor will necessarily be dispositive in any given case.

(7) If an activity is not primarily dependent upon being located in the wetland, it is presumed that

a feasible and prudent alternative exists unless an applicant clearly demonstrates that a feasible
and prudent alternative does not exist.
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Finding: The activity is not wetland dependent and the applicant has not demonstrated that a
feasible and prudent alternative does not exist. Therefore, it is assumed that a feasible and
prudent alternative exists.

(8) Unless an applicant clearly demonstrates otherwise, it is presumed that a feasible and prudent
alternative involving a non-wetland location will have less adverse impact on aquatic resources
than an alternative involving a wetland location.

Finding: It is presumed that a non-wetland location will have less adverse impact on aquatic
resources than an alternative involving a wetland location.

(9) An area not presently owned by the permit applicant that could reasonably be obtained,
utilized, expanded, or managed in order to fulfill the basic purpose of the proposed activity is a
feasible and prudent alternative location.

Finding: Areas not presently owned or under control of the applicant were not included in the
feasible and prudent alternative analysis. Alternative locations were not identified or examined
by the applicant. Land under State of Michigan ownership to the east of the project area was
discussed with the applicant (see 11).

(10} An alternative may be considered feasible and prudent even if it docs not accommodate
components of a proposed activity that are incidental to or severable from the basic purpose of
the proposed activity.

Finding: It is determined that the basic purpose of the project is the development and mining of
the Back Forty mineral resource. This project purpose includes the development of the project for
the purpose of extracting the mineral resource.

(11) An alternative may be considered feasible and prudent even if it entails higher costs or
reduced profit. However, the department shall consider the reasonableness of the higher costs or
reduced profit in making its determination.

Findings: The applicant has not provided any cconomic considerations to demonstrate feasible
and prudent alternatives.

(12) The department may offer a permit for a modification of an activity proposed in an
application if the proposed activity cannot be permitted under the criteria listed in section 30311
of the act and if the modification makes that activity consistent with the criteria listed in section
30311 of the act.

Finding: The applicant has not demonstrated the extent of impacts to aquatic resources and has
not demonstrated that a feasible and prudent alternative does not exist. Further consideration of a
modified permit may only be considered when the scope of impacts has been identified and a
thorough feasible and prudent alternatives analysis has been presented.
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(a) The applicant may accept the permit for the modification of the proposed activity by signing
it and returning it to the department within 30 days of the date of the offer. The permit shall be
considered issued upon countersignature by the department.

(b) The permit application is considered denied if the applicant does not sign and return the
permit for the modification of the proposed activity to the department within thirty days of the
date of the offer. The permit applicant may then appeal the denial pursuant to sections 30307(2)
and 30319(2) of the act.

(c) The date on which the modification is offered shall be considered the date of the
department's approval or disapproval of the application pursuant to section 30307(2) of the act.

Conclusion of Law: The project is not consistent with the permitting requirements of Part 303,
Wetlands Protection, and a permit may not be issued under this Part.

Prepared by WRD staff;
Kristi Wilson

Jill Van Dyke

Mike Pennington

Eric Chatterson
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Attachment A: WRD Comments on Groundwater Model

Till Van Dyke, C.P.G.,
Geology Specialist
Water Resources Division

Introduction

A groundwater model was developed by Foth Infrastructure & Environment, LLC: (Foth) for the
purpose of estimating groundwater inflow to an open pit mine during mining operations and to
provide an estimate of the drawdown associated with the open mine pit dewatering as presented
in a report titled Groundwater Modeling, Back Forty Project prepared by Foth Infrastructure &
Envitonment, LLC (Foth), October 2015. ‘This groundwater model ‘was submitted-as part of 632
Nonferrous Metallic Minéral Mining Permit Application-in Menominee Coufity with the
associated figures being submitted to WRD as part of the wetlands, lakes, and streams
application for the purpose of supporting the indirect wetland impact report.

Based on the WRD review of the subject groundwater. model files (that included a review of the
model boundary conditions, model assumptions, grid, and model calibration), the existing Foth
groundwater model as constructed is.considered to be able to provide an estimate of the influx of
water into thé mining pit and related drawdown but with a high degree of uncertainty. Following
a review of the groundwater model files, WRD identified several issues (as noted in the

following sections) that indicate that the-existing Foth groundwater model is insufficient for use

in assessing potential impacts to the sitc wetlands as a result of the proposed mining operations.
Groundwater Model Calibration Target Data Issues

According to Foth, the model as initially constructed was not achieving an acceptable mass
balance error which indicates there is a problem with the conceptual model (how the site
hydrogeology and flows are represented). Therefore, Foth modified the conceptual model to add
River Boundary cells (river cells) to define the wetlands likely identified in the National Wetland
Inventory in areas outside of the mine site as a guide for river cell placement. Only select
wetlands and portions of wetlands identified onsite were defined using river cells. However all
offisite and onsite wetlands were defined using the same arbitrary thickness (1 ft.), width (cell
grid thickness at the wetland location), and hydraulic conductivity (K) value (1 m/day). These
parameters are used to define how “fast” water will infiltrate into the aquifer and when. The
select wetlands defined in the site area using the river cells helped to achieve an acceptable mass
balance error in the model. However, there are no flow or stream flow measurements collected at
the same time as the water levels measurements in the site wetlands so an assessment on the
amount of water that is available in a particular wetland stream was not possible. Adding stream
flow measurements in a groundwater model calibration is typically one means of reducing the
uncertainty and “non-uniqueness” in the model calibration. Because onsite wetland and stream
data is not used to define the parameters of the model, the current calibration is “non-unique”
(only calibrated with limited water level data) which gives the model calibration a higher degree
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of uncertainty meaning there are several combinations of parameters, some of which don’t match
site conditions, that will give the same answer.

Foth created a steady-state model that was calibrated to the mid-point between the maximum
water level and minimum water level (median) recorded at each location based on the
groundwater elevation targets listed in the Foth Groundwater Report Table 4-1. However, it is
not clear from the Foth groundwater modeling report which years of data were used in the
calibration.” A map of water levels collected in May2012-is included in the groundwater October

2015 modeling report. Elsewhere in the application, water level data is presénted from collection
dates of February 2010, October 2011, December 2011, and eatly May 2012, At best, the steady-
state model represents average annual conditions.as it was calibrated based on a constant average
annual recharge rate and median water level data. ‘However, the water level target data used in
the groundwater model calibration appears to be missing measurements during the wetland
growing season which in this area is approximately between mid-May through the end of
September. * If the mine operations reduce the normal high wateér levels that data suggests exist in
the site wetlands during the growing season (mid-May through end of September) then there
could be significant impacts to these wetlands. Unfortunately, the existing groundwater model is
not sufficient to evaluate the likely drawdown in the site wetlands during the period when the
wetland is biologically:active and the dewatering impacts to wetland function and value is not

represented by the model.

Graphs of quarterly groundwater elevations recorded in the Quaternary sediments between July
2007 and September 2009 were presented in A Hydrogeology Report: Environmental Baseline
Studies for the Aquila site by Environmental Resources Management, Inc. (ERM) dated
September 2011, These graphs consistently show the gradual rise in water levels from mid-
March, peaking in June, as a result of spring snowmelt and precipitation. It was noted in the
ERM report that due to the rapid snowmelt and precipitation water tends to mound or pond in
site areas in June. This was also observed during site visits in May and June of 2017 conducted
by WRD and King and MacGregor environmental staff. The ERM graphs show groundwater
levels gradually decrease from June through November with occasional small increases observed
in December.

According to information in the ERM 2011 Hydrogeology Report flow data and seasonal water
level trends were documented in 2007 to 2009, For example, the report states that the wetlands
along the northern and western project area boundaries drain to the Menominee River via several
small, intermittent streams with flow rates ranging from 1.8 cfs and 2.3 cfs. On page 35 of the
ERM Hydrogeology Report it states that “...In most cases, wetland water elevation trends are
very similar to those observed in the Quaternary aquifer wells, indicating that wetlands are a
surface expression of water level changes in the Quaternary aquifer...”. While there is a need for
updated data, this type of information is missing from the existing groundwater conceptual model
which, therefore, does not reflect the site wetland hydrology

The Foth groundwater modeling report notes that the initial model appeared to have a large mass

balance error and water levels were calculated to be too high based on measured data resulting in
the revision in the model to reduce these calculated high water levels. However, the initial
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groundwater mode! may have been correctly capturing the higher water levels/mounding but
since no June water level targets were collected, this was not incorporated correctly in the
groundwater model. Foth addressed this high water level discrepancy in the model by using the
river cells to define the wetlands, thereby removing the mounding. The existing model now
removes water that should be mounding at the surface. Whete the water levels fall below the
base of the wetlands, water is now being discharged into the aquifer through the river cells. This
additional inflow of water would then tend to reduce the predicted drawdown in the model. The
median target water levels used in the model calibration also combine seasonal data from various
years (2010,2011, 2012) and do hot represent a consistent annual median value for any month or
quarter (January — December of any one year).

Groundwater Model Calibration and Target Residual Issues

A plot If the observed target values (water level measurements) versus the water level values
calculated by the groundwater model is typically used to assess the quality of a groundwater
model calibration, This type of calibration plot indicates how closely the measured water level
data matches the water levels calculated by the groundwater model. Ideally, all the points will
fall on or close to a straight line with a 45 degree slope (showing that the computed values equal
the measured values). The degree of scatter about this theoretical line is a measure of the overall
calibration quality. The plot of the observed water levels versus the model computed water
levels from the calibrated steady-state model files shows a significant scatter around a 45 degree
line indicating that the model is not that well calibrated, Attached Figure 1 is a graph of the
Quaternary (model Layer 1) observed water level targets versus the model calculated water level
targets from the Foth calibrated steady-state model.

In addition, a plot of the residuals from the steady-state model file indicates that there are large
residuals between the measured water levels and the model calculated water levels (up to a
maximum residual of 10.7 fi). These residuals also exhibit a spatial pattern of high and low
values which suggests that there is likely a problem with the conceptual model or calibration.
Attached Figure 2a is a map of the water level residuals with the negative (red) or positive (blue)
residual level posted. The same information is presented in Figure 2b with circles added based
on the relative numerical level of the residual, Figure 2b provides a better indication of the
spatial bias as clusters of blue or red residuals are observed. Some of the large residuals may be
the result of using a mixed year and season dataset during model calibration to represent
consistent annual median calibration targets. The large residuals may also be the result of not
defining the river boundary cells in the site area based on actual site data and conditions. In any
case, the current use of river cells to define the wetlands onsite is not appropriate. The transient
model was not correctly defined, calibrated and run to simulate conditions on a monthly basis so
the flux information from the model is not available for use in the wetland water budget
calculations. An appropriately designed groundwater model can be used to estimate the flux
associated with each wetland and that information can supply the inflow and outflow in a
wetland budget analyses.

Lack of Seasonal Variation for Inputs to Wetland Budgets
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The transient groundwater model did not include simulations to evaluate seasonal changes in
recharge. The recharge from November through February is often considered zero as surface
soils are typically frozen. (The Foth groundwater mode! includes recharge for all months since
the data is not scaled to represent actual site conditions.) The annual average recharge, for
example, then is typically scaled to represent recharge likely to be observed in an area for the
remaining months (March through September). For evaluation of wetland budgets, a
groundwater model then would be used to estimate the monthly inflow or outflow from a wetland
for an “average year” using the monthly transient model simulations with the scaled recharge.
The “average year” rates would then be reduced by 30% to represent a “dry year” and increased
by 30% to represent a “wet year”. This information is missing from the Foth groundwater model!
and therefore not available as input to the wetland water budget analyses.

If just the seasonal changes in water levels are considered, then under existing conditions (before
mining operations) if a wetland is saturated to the soil surface (or ponded) in May, June and July
(as observed at this site) there isn’t any infiltration that occurs. However, if the drawdown model
shows that water table will be lowered by 2 feet for example during May, June, or July, induced
infiltration will occur and water levels in the wetland will be lowered under operating conditions,
This has the potential to turn wetland areas into non-wetland areas depending on the infiltration
rate of wetland based on soil types. As noted above, there has been no data related to infiltration
rates collected in the wetlands or used in this existing groundwater model.

Therefore, if the mine operations reduce the normal high water levels that data suggests exists in
the site wetlands and that sustain the wetlands during the growing season (mid-May through end
of September) then there could be significant impacts to these wetlands. Unfortunately, the
existing groundwater model is not sufficient to provide inputs to a wetland budget analyses or
evaluate the likely drawdown and potential impact to site wetlands and streams based on the
current groundwater models conceptual design.

Problems Using the MODFLOW River Boundary Cells Used to Define All Model Wetlands

In addition to the lack of seasonal calibration, the wetlands identified in the entire model domain
were defined using River Boundary Cells (tiver cells). Foth indicates that this was done as a
means of achieving a better water balance. It is noted that only select sections of a limited
number of wetlands identified onsite were defined using the river cells without any justification
for the random placement which is only consistent with the river cell use as a means of balancing
water budget. There can be a problem with using river cells to define wetlands if the water level
in the aquifer falls below the defined “river cell bottom™ then flow of water into the aquifer
remains constant. Since there are no adjustments for river flow and stage when using the river
boundary cells, the supply of water to the aquifer from a “loosing stream” (stream discharging to
the aquifer) in the wetland area can be more than the flow in the stream. Since there are no flow
measurements, there is no means of assessing this effect and it is seen as a problem.

The definition of the river cells were not based on any site specific geological or hydrological

data from site soil boring, piezometers, or wells. Thercfore, the parameters used to define the
river cells for the wetlands in the site area do not reflect the actual sediments or conditions of the
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wetlands. All river cells were defined using an assumed conductivity of 1 meter/day and a
thickness of 1 meter. There are no onsite measurements of the vertical conductivity/infiltration
rates through each wetland base. The ERM Hydrogeology Report does list limited aquifer and
slug testing done in the site area in the fall of 2009 but none of the locations tested the
Quaternary in any of the wetlands. Therefore, the singular river cell definition does not take into
account any presence of silt, clay, or organics in the wetlands that may in reality impede the flow
of water into the aquifer. In addition, the existing groundwater model no longer predicts the
mounding or high water levels that are actually observed onsite in June due to spring snowmelt
and precipitation. As a result, more water will likely be added to the existing groundwater model
through the river cells than is actually present and that process will tend to lessen the predicted
drawdown effect in the wetlands.

Based on the Foth groundwater model files, the recharge in the model over the wetlands in the
site area was set to zero so that when the water levels drop below the river cell bottom, the flow
into the model was intended to equal the same constant rate as the model recharge of 6 inches per
year which was intended to be close to the model recharge rate of 7 inches/year (0.00048679
meters/day). However, this also has the potential of adding more water (o the mode! than is
actually available. Since there are no current stream flow or any flow measurements available in
the wetland streams, the amount of water actually available cannot be assessed which adds an
additional degree of uncertainty to the model predictions.

Drawdown Impacts May be Greater than Indicated in the Current Groundwater Model

As noted above, the result of the target data used in the steady-state calibration (for example, lack
of consistent and complete scasonal water level targets) and the use of river cells to represent the
site wetlands without the use of site specific data or conditions the drawdown impacts predicted
by this groundwater model will likely be greater in most wetlands than has been presented in the
Foth groundwater modeling report.

In addition, as Figure 3 (a screen shot of the drawdown contours directly from the groundwater
model files) illustrates that, the existing groundwater model predicts drawdown between at least
0.5 ft to 1 fi that extends offsite to the north, west, and south of the site area. The offsite
extension of drawdown is not acknowledged in the Foth groundwater report. While Foth
considers this groundwater model in general to be conservative, however, the conceptual model
of the wetlands are not conservative and the WRD expects that the drawdown impacts will be
greater than what has been modeled by the applicant.

Drawdown Impacts Should the Life of the Mine Extend to 16 Years Instead of 7 Years

While there are recognized problems with using the simulations from the existing F oth
groundwater model to predict drawdown impacts, WRD ran a test simulation that extended the
curreiit transient model from the 7 years mine operation time listed in the Part 632 mining permit
to.16 years based on discussions that included the possibility of Aquila extending the mining
operations. The 16 year extended transient model indicates that drawdown impacts could extend
more significantly offsite in the Quaternary and into Wisconsin at the weathered bedrock level in
the model.
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Conclusion

The existing Foth groundwater mode! was reviewed by WRD and determined to not be sufficient
io adequately predict the potential drawdown in the site wetlands or provide useful information
for wetland water budget analyses based on:

« Inappropriate target levels used for the steady-state calibration that ignores wetland
growing season water levels;

« Incorrect assumptions used in the groundwater model conoeptual design for wetland
impact determination that ignores actual site conditions in the wetlands (for example,
groundwater mounding observed in June);

« Lack of monthly seasonal variations in the transient simulations with appropriate recharge
rates;

« Lack of infiltration rate information in the site wetlands;

« The use of River Boundary Cells with generic values not representative of site wetlands;

« Not all wetlands and only portions of some wetlands identified onsite are explicitly
modeled using river cells, Therefore, there is no direct connection with the definitions of
the river cells to the actual wetland resource other than the information presented in the
Foth groundwater modeling repott that the river cells were used to help lower the mass
balance error;

« The use of River Boundary Cells that are not, or cannot, be defined to correctly represent
actua! site wetland conditions;

Because of these identified issues, the impact to the site wetlands are expected to be greater than
what has been modeled by the applicant

WRD Comments on Groundwater Model

Eric Chatterson
Geology Specialist
Water Resources Division

The MODFLOW (groundwater) model:

e Provide comment on how the model has been constructed.
o Due to the way the model was constructed, it provides little to no use in assessing
impacts to nearby wetlands.

»  The MODFLOW model was designed with the wetlands set as
predetermined recharge areas that are allowed to provide an infinite
amount of water to the underlying aquifer. The way the model is designed
provided little to no information regarding impacts to the wetlands from
the mining activities.
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o No constituent generation/particle tracking. A constituent generator based on
humidity cell testing coupled with a particle/concentration tracking routine would
provide a more accurate estimation of contaminant loading to the nearby surface
water bodies. The use of Fick’s law, in this manner, for estimating GSI
concentrations is a fundamentally flawed approach,

e How does this construction represent conditions of groundwater drawdown and wetland
hydrology on and near the project site?

o Wetland connectivity was predetermined in the conceptual model to not be
influenced by aquifer drawdown, Therefore, model results indicating the lack of
impact to the nearby wetlands are merely a function of how the model was built
and not a revelation from the modeling study.

e Provide brief recommendations on how this form of modeling could be designed to
represent onsite conditions.
o Transient simulations (time steps) should be utilized in a reconstructed model,
The wetlands should be modelled based on data from nested piezometers
surrounding and within each wetland. A water budget approach should be taken
when assessing impacts to the wetland. For example, mass flux of water into and
out of each wetland complex should be assessed for before, during, and after
mining activities have taken place.

o What type of data collected onsite would best support a revised model that realistically
addresses impacts to wetlands and streams?

o Nested piezometers and continuous soil cores would be necessary in and around
each wetland complex where these data don’t already exist. To account for
complex local geology, certain wetland complexes and the interactions with the
water table should be evaluated with specific smaller scale numeric models.

e Isitpossible to assess the extent of groundwater drawdown during operations conditions,
and therefore the changes to the mass balance of each wetland watershed, based upon the
information presented in the existing model?

o Yes, once the degree of connectivity to the underlying aquifer is determined, a
water budget approach should be taken in assessing both temporal and spatial
impacts to wetlands.

34




Attachment B: WRD Comments on Wetland Watershed Budgets

Michael Pennington

Wetland Mitigation Specialist
Wetlands, Lakes and Streams Unit
Water Resources Division

Review of Wetland Water Budgets for Aquila

March 2018 Submittal

In March 2018, WRD staff reviewed Aquila’s response to the WRD January 19, 2018 correction
request. The response document entitled “Response to Michigan Department of Environmental
Quality Comments dated January 19, 2018 on the Back Forty Project Wetland Permit
Application” was prepared to respond to WRD concerns over the accuracy of groundwater
drawdown model and wetland water budgets, WRD staff (primarily Mike Pennington and Kristi
Wilson) reviewed the water budgets and concluded that the water budgets were prepared
incorrectly and they did not provide sufficient information to determine how construction of the
project would affect the remaining wetlands and how many acres of impact there would be. The
water budgets that were prepared greatly overestimated runofT into the site and underestimated
infiltration rates. The water budgets used a runoff coefficient of .90 that was applied to total
monthly rainfall, The formula assumed that 90% of the precipitation that fell on the watershed
contributed to the wetland hydrology. Using this coefficient is not appropriate due to the types of
soils (sandy) and vegetation that were present in the area. With regards to infiltration rates, the
water budgets used a rate of .9 inches that was applied to cach month. The notes associated with
the water budgets state that this rate was determined from slug tests on site. The applicant did
not provide results of slug tests and it is highly unlikely that every wetland would have the same
“tested” infiliration rate. In addition, the presence of sandy soils on site would result in a rate
that was much higher. Lastly, the formulas they are using to determine infiltration using a
constant are not appropriate. For example, in the winter the ground is frozen so there is no
infiltration that occurs. However, in the summer months when the water table is likely below
the soil surface much greater infiltration would occur. This is especially true in circumstances
where the water level is drawn down. The use of a constant, low infiltration rate for each month
does not accurately represent the infiltration that the wetland is likely to experience throughout
the growing season,

March 21, 2018 Meeting with Aquila

Results of WRD’s review of the wetland water budgets were discussed at a meeting in Lansing
on March 21, 2018. There were several discussions about the items listed above, the accuracy of
the groundwater model and the conclusion of the amount of wetland impact under operating
conditions. At that meeting Michael Pennington, WRD’s Wetland Mitigation Specialist,
identificd issues related to infiltration rates and watershed contribution and suggested the use of
the Pierce 2013 model to predict water level fluctuations in the wetland. This is the model
recommended by WRD staff to design wetland mitigation projects. Michael Pennington
provided two versions of the model to Aquila’s consultants in a March 21, 2018 email to Jeff
King. Included in that email were initial assumptions that were to be used for infiltration rates,

35




watershed calculations (using TR-55) and natural weir heights based on monitoring well data.
Aquila agreed to prepare modified water budgets for future discussion using these models,

March 27, 2018 Revised Water Budget for Wetland A-1

Jeff King submitted a revised wetland water budget on March 27, 2018 for review for wetland
A1-A3. The intent of the submittal was to have WRD review the model to gain approval prior to
moving forward with revising other wetland water budgets. WRD reviewed the model and
determined that a new approach was fairly consistent with the Pierce Model. Runoff was greatly
reduced using TR-55 method of calculating runoff and infiltration rates were fairly consistent
with a rate of -6.0 inches per month. Mike Pennington (WRD) and Aquila’s consultants
discussed the model in a conference call the following day. Mike Pennington recommended
modifying the model slightly to allow water table values to drop below the soil surface. This
recommendation was to determine what affect the drawdown would have during operating
conditions. Jeff and company agreed to make this modification and prepare the models for the
remaining wetlands.

April 6,2018 Submission of Revised Water Budgets for WL-40-41 and WL-C-1 Lobe

On April 6, 2018 Jeff King submitted revised water budgets for wetlands WL-40-41 and WL-C-
1. Several changes were made to the model that were not discussed with WRD. The biggest
change was with respect to runoff contribution to the wetlands. Aquila’s consultants abandoned
the use of TR-55 and inserted a new method of calculating runoff using a runoff calculation in
accordance with the USGS Oakes & Hamilton reference for the Menominee River watershed.
Mike Pennington reviewed this change and thought it was not appropriate for use in a wetland
water budget model. Runoff into wetlands should be determined by the watershed surrounding
the wetland and not a stream runoff model. Using this method the runoff coniribution to the
wetland was greatly exaggerated. The method for calculating infiltration was also modified
although values were similar to what WRD suggested. The model was modified as requested to
allow water levels to be shown below the soil surface.

April 11, 2018 Submittal of Water Budgets from Mike Pennington to Mike Nimmer

To help clarify what WRD was asking for Mike Pennington prepared revised water budgets using
the Pierce model for WL-40-41. The water budgets were prepared using TR-55 for surface water
runoff, infiltration rates of approximately 6 inches per month and water table data from
piezometer readings provided by Mike Nimmer. Water budgets were prepared for the wetland at
the location of the piezometers as well as at the wetland fringe. The water budgets prepared by
Mike Pennington showed that infiltration rates and presence/absence of groundwater were the
driving factors affecting the level of water in the wetland when comparing existing and operating
conditions. Mike also noted that the way the monitoring wells were installed was probably
resulting in higher water table readings. Mike Pennington and Aquila’s consultants (Jeff King,
Don Tilton and Mike Nimmer) had a lengthy discussion on April 12, 2018 about surface water
runoff and it was apparent that Aquila didn’t agree that TR-55 was appropriate even with a low
runoff curve number. They also didn’t understand how groundwater levels affected infiltration
rates in the model. Regardless, they agreed to run the rest of the models using the assumptions
provided by Mike Pennington in accordance with this model. They also agreed to put existing
and operating water levels on the same hydrograph to allow for easy visual comparison.
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April 20, 2018 Submittal of Revised Water Budgets

On April 20, 2018 Jeff King submitted revised water budgets for all wetlands, Water budgets
were to be submitted with assumptions used in Mike Pennington’s previous submittal to Mike
Nimmer. However, Aquila’s consultants once again changed several factors/assumptions in the
revised water budgets, Specifically, infiltration rates were reduced from 6 inches per month to 3
inches with no data to justify the reduction and the influence of groundwater on infiltration rate
was completely removed from the model. As a result, all of the models that were prepared
showed no change between existing and operating water levels with the exception of a small
runoff event in November. On Monday, April 23 2018 Jeff King emailed Mike Pennington with
another justification for increasing infiliration rates based on a stream study of Pike River in
Wisconsin., The reason for that submittal is unknown since it wasn’t requested and wasn’t part of
the models previously provided on April 20, 2018. The new information was discussed in a
foliow-up conference call that afternoon with Jeff King, Don Tilton, Mike Nimmer and Kristi
Wilson. Mike Pennington explained that the new information was not appropriate for inclusion
in a wetland water budget. There was lengthy discussion pertaining to all of the information that
had been submitted to date. Kristi Wilson documented the call in a note to the file.

April 27, 2018 Submittal of Revised Water Budgets

On April 27, 2018 Jeff King submitted revised water budgets for wetlands 2b, 6, 40/41, AlEast,
AlWest, B1 and C1 Lobe using assumptions requested by Mike Pennington in his April 11 email
to Mike Nimmer. Specifically, the assumptions used were (1) no surface runoff contribution to
the wetlands other than snowmelt and one November rain event of 2.5 inches, and (2) an
infiltration rate of 6 inches per month. Based on the email from Jeff King, the outputs from the
revised water budgets resulted in an increase in indirect impacts to wetlands from approximately
17 acres to approximately 31 acres. These estimates include the estimated loss of 6.15 acres of
wetland at WL14/14a/15 (as suggested in the original permit application), an estimated loss of
12.48 acres (as compared to the 1.93 actes in the original permit application, so 10.55 acres
more) in the western lobe of Wetland Al, and an estimated loss of 3.60 acres (as compared to the
0.10 acres in the original permit application, so 3.50 acres more) along with approximately 231
linear feet of intermittent stream in Wetland 6. Jeff King also stated that in the email that they
did not think that there were offsite impacts to wetlands. Mike Pennington reviewed the water
budgets and agreed that they were generally prepared per WRD recommendations and that they
more accurately represent conditions in the field based on available data. However, no maps
were provided that showed exactly where the increased indirect impacts were likely to occur. In
addition, no justification was provided for why some wetlands had increased impacts and others
did not and why the conclusion was reached that there would be no offsite wetland impacts.

General Conclusion with Regards to Wetland Water Budgets

WRD staff have considerable time over the last month or so reviewing several versions of
wetland water budgets prepared by Aquila’s consultants. None of the water budget revisions that
have been prepared to date have appropriate based on site conditions. Therefore, WRD staif are
unable to use the water budgets to determine the amount of indirect impact to wetlands. After
several lengthy discussions, Mike Pennington prepared an example water budget on April 11,
2018 to help detail the information that he felt was necessary to document potential impacts to
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wetlands. There seems to be a lack of understanding by Aquila’s consultants on how wetland
water budgets work. On numerous occasions they have submitted revisions to water budgets that
are inappropriate and use incorrect assumptions. In addition, WRD’s water withdraw staff have
reviewed the groundwater drawdown model and concluded that the model is not well calibrated
and may underestimate the amount drawdown that is likely to occur under operating conditions
of the mine. Since the groundwater drawdown model is used to prepare the wetland water
budgets, an accurate, well calibrated drawdown model is necessary to determine the extent of
wetland impacts caused by the project.

Attachment C: Comments on Water Quality

Eric Chatterson
Geology Specialist
Water Resources Division

+  The likelihood of constituent mobility within ground and surface waters on and near the
project site. Is there a possible effect on the water that flows into wetlands and streams on or
near the proposed project site? If so, is it possible to categorize or anticipate the scope or
effect the proposed action will have on these waters?

Most all of the materials that will be removed during mining operations contain sulfides.
Exposing this material to oxygen and water is expected to mobilize constituents from the
mined/backfilled material at concentrations exceeding GSI criteria. Table 5-1 of the Foth
modeling report estimates the projected pore water concentrations for several constituents of
concern. These values exceed generic DEQ GSI criteria, The modeling report (Foth) attempts to
demonstrate that these constituents will not be an issue by using a diftusion calculation (Fick’s
law) to show that the final concentrations will be below GSI criteria. However, using Fick’s law
in this way is both inappropriate (Fick’s law is for one dimensional situations) and based on
incorrect assumptions (i.e, the groundwater concentration gradient is calculated with a zero
constituent background) and does not accurately reflect the constituent loading to the
groundwater. The concentration of constituents in groundwater should be based on pilot tests
that reflect the three dimensional impact of the waste rock, If concentrations are to be modeled,
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they should be modeled numerically with the entire volume of sulfide deposits, capable of
mobilizing constituents, modeled as a whole.

Based on my review of the available data, the proposed mining activities will mobilize
constituents and ultimately impact nearby groundwater and surface waters at the site. The use of
carbonate to mitigate the effects of the ARD has been proposed for when the pit is backfilled.
However, the amount of carbonate required would be enormous and the logistics/reliability of
such a proposal would require a detailed plan with confirmatory pilot tests. Such a plan/report
has not been provided in either the modeling report or the Mining application.

+ s there a possible discharge to the Menominee River on or near the project site? If so, is it
possible to categorize or anticipate the effect the proposed actions will have on these waters?

There is a high likelihood that elevated constituent concentrations will be observed in the
groundwater that discharges to the Menominee River and the Shakey River. Hydraulic
conductivities indicate that flow into and through the surrounding material will occur at all
depths of the excavated area. However, groundwater flows/hydraulic conductivities are
expected to be much higher in the shallower zones and decrease with depth, Significant flow
through the host rock (crystalline Precambrian) is evidenced by several residential wells in the
area that extract their water solely from these crystalline Precambrian units. Given the
hydrogeologic setting, impacted groundwater from the backfilled pit is expected to migrate to
tocal surface water sources. Assessing these impacts would require an in depth analysis using
three dimensional methods. Such an analysis is not available in the documents currently
available to me.

« Ifthere is a potential for constituent loading and discharge to ground and surface waters,
would the action be otherwise lawful under NREPA. Specifically, would this activity as
currently proposed required a permit to discharge under other applicable Parts (i.e. Pt 22, 31,
NPDES) of NREPA?

It is the WRD’s opinion that this activity would either require a Part 22 groundwater discharge
permit or demonstrate that no discharge from the proposed mine area into the groundwater
aquifer would occur, To demonstrate that no discharge occurs would require the pit to be lined
per Part 22 Rule 2237 liner requirements, or the applicant would have to demonstrate
equivalency of such.

Part 22/ Part 31:

e Provide comment on known residential wells within the bedrock near the project site.
How is this information useful for assessment of potential groundwater conditions and
flows. Is there potential risk to these wells that is proposed by the project?

o Numerous residential wells in the study area get their water supply from the
fractured bedrock, including deeper portions. This indicates that the fractured
bedrock is permeable and able to transport significant quantities of water. Given
that the proposed mine is located up gradient from these wells, there is risk of
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impact to the residential wells as well as potential discharge to the Menominee
River at GSI locations that will be difficult to determine.

¢ Provide any additional comments or recommendations on the methodology of assessment
for mobilization of constituents into groundwater.

o 1would recommend that the model utilize a mass loading approach that
incorporates quantitative results such as the humidity cells testing. A mass
loading per unit time could then be incorporated into a transient numeric model
that would allow for a loading rate to be released per time interval. This would
provide an accurate cstimate (a baseline) for untreated material being backfilled
into the pit. Proposed treatment options (limestone/carbonate) could then be
incorporated into the model to estimate their effectiveness.

Attachment D: Comments on LEDPA and Economic Feasibility

Kristi Wilson
Environmental Quality Specialist
Water Resources Division

The WRD requested that the applicant further detail the Least Environmental Damaging and
Practicable Alternatives (LEDPA) by addressing the property directly to the east of the proposed
project site. This question was first addressed with the applicant in the January 17, 2017
Correction Request, and again in the March 2, 2018, letter to the applicant to address public
comment. Additional requests for information to fully characterize the feasible and prudent
alternatives were contained in the March 8 EPA letter of objection and the WRD March 19 letter
for additional information to address the federal objection. The WRD has specifically asked the
applicant to further address potential upland alternatives for non-wetland dependent activities.

From the March 19, 2018 letter:

Additional supporting documentation demonstrating that the preferred-alternative is the least
environmentally damaging practicable alternative (LEDPA), e.g. documenting off-site
alternatives for waste rock storage including cost analysis. The LEDPA shall demonstrate that the
applicant’s alternative avoids and minimizes impacts to wetlands and aquatic resources.
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e Provide a final site plan. Final site plan should include the location of storm water
management facilities, waste management features, collection liners, ditching, and site
infrastructure development including proposed power substation and road construction,
realignments or widening.

¢ Address future underground mining.

e Turther detail the LEDPA analysis to include the economic considerations and asserted
costs.

e Alternatives should address the specific site(s) and locations that were considered
for the analysis.

o Documentation should support why the alternative is considered not economically
feasible, which should include a detailed cost analysis.

e Provide description of what considerations were given to alternative upland arcas near the
project site, e.g., state land to the east of the site, or other nearby properties.

e Provide further analysis on how the preferred alternative avoids and minimizes impacts to
aquatic resources.

Applicant response to public comment;

“The preferred site alternative maximizes use of the upland acreages in the vicinity of the mine

pit to the extent possible, as described in some of the responses above. As shown in the LEDPA
analysis, several other alternatives were evaluated and were considered cconomically infeasibly
and/or not prudent with respect to wetland impacts (refer to LEDPA Table 4-1).

“Off-site ore processing was evaluated as Alternative Site Plan B in the LEDPA, and was
deemed not economically viable due primarily to increased ore transport costs. As described in
comments above, there is a high sensitivity of the Project to material transport costs since ore,
waste rock, tailings, and water transport costs make up a significant portion of the Project’s
operating costs. Any significant expansion of the Project Arca (whether in the vicinity of the site
or off-site) renders the Project economically unviable simply as a result of the transportation
costs combined with the lack of any existing facility to handle any of these mine products or by-
products in the region.”

The applicant provided further response to the suggestion of the state owned land to the cast of
the project site:

WRD Comments: There is some upland acreages within the project area that have not been
included in the alternatives analysis. These areas are not significant in size, but may be able to
support ancillary facility development that will otherwise directly impact wetlands and aquatic
resources.

There is no information about offsite ore processing contained in the LEDPA. The project has
been compared to the Flambeau mine, in which the ore was transported to Ontario for processing.
The project has also compare itself to Polymet, in which the ore will be transported by rail offsite
to a refurbished taconite processing facility. There is also the standard that Eagle Mine has
demonstrated for offsite ore processing at the Humbolt mill,

The applicant has not sufficiently demonstrated that the project is not capable of alternative

logistics, technologies and sites that may minimize impacts to wetlands. The applicant also has
not demonstrated the offsite alternatives that were considered for processing ote or the stockpile
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ot disposal of materials. The WRD has requested that the applicant demonstrate the alternatives
by identifies the sites that were considered and provide a detailed cost analysis. The applicant has
not provided this information to support their assertion that offsite processing or material storage
and disposal is not feasible or prudent.

The WRD further inquired about the opportunity to utilize upland areas that lie to the east of the
project site for material storage. The applicant provided the following response (Response from
applicant #6.4).

“The State-owned land east of the Project Boundary was considered for siting of Project facilities
such as mine waste storage, contact water storage, and ore processing; but was rejected because
the longer transport distances for waste rock, ore, and water would render that alternative
economically infeasible and not optimal from an environmental and worker health and safety
perspective, for the reasons described above. Also, as shown in the NWI wetland map on the
DEQ website, the State-owned land also contains wetland acreage that would need to be avoided
in any site plan to use that area and would be subject to the same kind of “indirect impact
analysis” that we have evaluated on the existing Project site. While Aquila may have mineral
rights in the land to the east, those mineral rights do not give them any control over the surface
use.

WRD Comments: This parcel was not included in the LLEDPA. No analysis regarding costs and
cconomic viability have been included in the LEDPA. No information about transportation costs
were included in the LEDPA.

1 contacted the Manager of DNR Real Estate Services and asked if Aquila has inquired after the
availability to develop this property. DNR responded: “Aquila has never proposed that lands in
these Sections be part of the exchange. The only have indicated that there will be likely future

easement applications for utilities and roads, but to date, no applications have been submitted.”

Wetlands Map Viewer does not show any wetland complexes on the State of Michigan land
adjacent to the project area. Using Wetlands Map Viewer, I was able to measure 900 acres of
upland adjacent to the project site and proposed development.

State land to east of project area
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Aquila’s application map shows that Aquila has both minerals and surface leases in the area of
interest (SOM property).

In response the EPA objection letter, the applicant states: “The straight-line hauling distance
from the center of the mine pit to the general vicinity of the proposed process plant and mine
waste storage area as currently proposed is approximately 3,000 feet; whereas the straight-line
hauling distance to the State-owned land to the east is approximately 10,000 feet. A typical
hauling cost for ore and waste rock is assumed to be approximately $0.50 per ton per 1,000
feet...”

For the approximate total quantity of ore and waste rock expected for the Back Forty Project
(totaling approximately 60 million tons), the total transport cost as currently proposed will be
approximatefy $90 million. If the mine waste storage arca and contact water basin were located
on the State-owned land to the east with the resultant hauling distance thereby increased to
10,000 feet, the hauling costs would increase to approximately $300 million. The costs to
relocate the waste rock back to the mine pit at closure would be similar, so effectively increasing
the total costs for transportation costs on the Project from approximately $180 million to $600
million. And if the contact water basins were also to be located on the State-owned land,
pumping costs would also increase significantly.

WRD Comment: This information is not consistent with information in the application. The
wetlands application LEDPA states that this distance from the pit to the TWRMF is 3,900 feet.
That measurement is made from the center of the pit to the center of the TWRMF. From the
center of the pit to the east property line is 7,800 feet.
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As measured on GIS:

Approximate center of the mine pit to the proposed processing plant: ~3,800 feet
Processing Plant to center of Mine Waste Storage Area (TWRMF): ~2,600 feet
Processing plant to east property line (direct): ~4,800 feet

Center of pit to cast property line: ~7,800 feet

The financial assurance estimate for the 632 application states that it will cost $1.15/ton to
rélocate waster rock from the TWRMEF to the pit, an estimated 3,900 feet. This would mean that
it is approximately $0.29/ton per 1,000 feet, not the $0.50/ ton that the applicant provided as an
“assumed” transportation cost.

Frofm the 632 Closuire Financial Estimate —relocation of matefial from TWRMF to pit is $1.15/

ton. This information is also based upon the previous site plan in which some portions of the
TWRME are closer and some are further away from the pit.

Reclamation and Monitoring Cost Estimate

CEoni: Adquiks Scope i 14A012
e Frofock rianf Reslsmatins Codt Bstimaie
- Fot h P!’Bpll‘ad by TP Dater 1714115
Checkpd by:  JOS Data: 1000/15
]
Reclamation and Monitoring Cost Estimate Life of Mine Estimate
tems
tem Units Unit Cost Quantity Total Comments
Open Pt Restoration
) Rock & Tailings Relocation
1Rock refocation to Mine £it tonne $1.18 44 000,006 $50,600,060 Open Pit Data
23 Pit improvements
Place ang compact Soil cover CLLM $4.00 1,562,000 55,328,000 Cpen Pit Pata
Place and grade topsofi CHLIT 56 00 35,620 $213,750 Open Pit Dats
Hygro-Seeding 5Q.m $0.35 237,500 $83,125 open Pit Dala
Subtotal $57,224 875
Anildings and Struntnras
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ROCK MOVING SCOPE RATE UNIT DETAILS
TWRMF Rotk Retocaiion LogdiHa D Iy Contraditt $.is tonre Erom TWRIAF to Open Pil Using Mine Flagt
TWRIAF Talines Relotation LoadHauipump by Contradar $1.25 tonne From TWRMF to Open Pit Using Mine Fieal
Qverburcon Fom Stockpies LoadMadDump by Cantraclor $4.00 am From $tockplie o Open P Lising Rina Fleet
Topsad from Stockplles LoadfiaufiCamp by Contracter 2600 owm From Stackpile 1o Open PilUsng Mns Feet

The applicant further states:

“A typical net present value expected for a mining project similar to the Back Forty Project
would be on the order of $250 million. Therefore, the additional operational transport costs for
ore, waste rock, and water of over $200 million would certainly result in a negative net present
value, and therefore result in an economically infeasible project. It may be correct that the net
present value of the project is more highly sensitive to metal prices and ore grades than operating
costs, but this would certainly not be the case if average hauling distanced were more than
tripled. From an overall “environmental footprint” perspective, to spread out the mine operation
(as compared to consolidating it as currently proposed) by building a haul road to a site at least
4,000 fect further east would result in both direct additional landscape impacts as well as
secondary or indirect impacts to otherwise relatively undisturbed parcels.”

WRD Comment; This response assumes that the WRD is requesting an alternative of moving the
facilities and waste rock storage to only the SOM property to the east of the current project site.
What we have requested is that area be included in the LEDPA for inclusion of a feasible and
prudent alternatives analysis.

Moving facilities to the east parcel would impact uplands and potentially result in the avoidance
of direct impacts to regulated wetlands within the project site. Reconfiguration of the project may
result in the avoidance of direct impacts to WL-6, B1/B2/Blc, 4A, 2¢ which would minimize the
project’s overall wetland impacts. The applicant has claimed that these wetland complexes are
not connected to groundwater and would not be subject to impacts from groundwater reductions/
pit dewatering. The claims that these wetlands are not connected to or influenced by groundwater
is unsubstantiated and these wetlands may be impacted by groundwater reductions even if they
are avoided by direct dredge and discharge impacts.

ry

rom
LEDPA

Economic Viability Criteria

As mentioned, tailings and waste rock storage areas fequire a liner system as required by

632 R425.400 (ai)(A). A fines system is a significant portion of the Project capital cost. As
shown in Table 4-1, alternatives F, G, and H have combined tailings/waste rock storage
footprints of 17.6, 17.0, and 15.9 million square feet (MSF), respectively, compared to 14.3 MSF
for the preferred alterative. Hauling distances (measured in a straight-line) for waste rock are
approximately 2,000 feet, 3,000 feet, and 4,100 feet for the three alternatives, respectively,
compared 10 3,900 feet for the preferred afternatives, as shown in Table 4-1. "Also,

Alternatives F and G rely on wet slusry tailings which can be costly to cap at closure. All aspects
considered, Alternatives F, G, and H were all deemed not economically viable since their capital
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Based upon the distance identified in the LEDPA and the costs identified in the Part 632 cost
closure analysis ($1.15/ton from TWRMF to backfill pit), the cost to haul one ton of ore 1,000
feet is $0:2948. This may not be a direct comparison to indicate that the transportation costs of
hauling an extra. 1,000 linear feet is the same as the initial 1,000 feet and it is unclear if the cost
includes loading, deposition and placement, which would involve other equipment/ operators.

60Mt to TWRMF 44Mt from TWRMF to Pit
Cost per 1000 feet | $0.29/ton | $0.38/ton $0.50/ton | $0.29/ton | $0.38/ton $0.50/ ton

2000 | 34800000 | 45600000 | 60000000 ; 25520000 33440000 | 44000000
3000 | 52200000 | 68400000 | 90000000 | 38280000 50160000 | 66000000
3800 | 66120000 | 86640000 | 114000000 | 48488000 63536000 | 83600000 |
3900 | 67860000 | 88920000 | 117000000 | 49764000 65208000 | 85800000 |
4000 . 69600000 | 91200000 | 120000000 | 51040000 66880000 ;88000000 |
7800 | 135720000 | 177840000 | 234000000 | 99528000 130416000 | 171600090

10000 | 174000000 | 228000000 | 300000000 | 127600000 167200000 | 220000000

‘ Total Cost ]
$0.29/ton | $0.38/on | $0.50/ton _|

2000 | 60320000 | 79040000 | 104000000 |

3000 | 90480000 ; 118560000 | 156000000
3800 | 114608000 | 150176000 | 197600000

3900 | 117624000 | 154128000 | 202800000 !
4000 | 120640000 | 158080000 | 208000000
7800 | 235248000 | 308256000 | 405600000

| 10000 | 301600000 | 395200000 | 520000000

Response #6.2

“As mentioned, transport costs for mined materials and water typically drive the economics of
mining projects, as is the case with this Project. As noted above, transport distances are also a
significant driver of environmental impacts associated with mine projects as well as the health
and safety of mine workers. Over the operating life of mine, transport of ore and mine wastes
over even modest distances can result in costs substantially greater than similar mines, since the

46




mining industry typically strives to optimize projects by reducing transport distances to the
greatest extent possible. Therefore, it is imperative that mine waste storage areas and basins be
located immediately adjacent to the mine development for this Project to be economically
viable/feasible and optimized environmentally. And, as described in other portions of the permit
application documents, since an off-site process plant is not feasible or prudent for this Project, a
process plant must also be located on-site. Therefore, in this case, direct impacts to (removal of)
portions of wetlands immediately surrounding the mine pit (WL-6, WL-4a, WL-2¢, WL-B2, WL-
B1, and WL-52) arc unavoidable. Since the liner is required beneath the mine waste storage area
under Part 632, construction of mine waste storage arca liners are also unavoidable.”

WRD Comment: I spoke with the production manager of another mining operation in the Upper
Peninsula that works with hauling ore. This mining company has a long history of wetland
permitting with WRD and is experienced with Michigan’s mitigation criteria. [ contacted this
mining company to discuss transportation and materials cost. This company asked not to be
tecognized as the source for some of this information as it is proprietary and spoke with some
degree of confidentiality.

I asked the production manager about how much it would cost to transpott ore an additional

1,000 feet and they said additional distance is “negligible”. The manager explained that the costs
of transporting ore include equipment (loader and haul truck), labor costs, fuel, and tires (as a
separate maintenance cost). They stated that the haul trucks they use consume about 20 gallons of
fuel per hour while in operation, Their labor costs (hourly plus benefits) are approximately $50/
hour per operator. For their class of trucks, the cost of tires is about $10/ hour per machine (8,000
hour service life). Once the haul truck is moving, it travels up to 40 mph. It was explained that
the cost of transporting ore is the toading and unloading; once the truck is loaded the only real
cost of transportation is the additional operating time.

This company also brought up the costs associated with wetland permitting and mitigation..For
their operation, the costs associated with mitigation approximate at $1 periton; which is twice.
what the applicant is claiming the extra transportation costs of the east parcel alternative will
cost,

Conglusion: The applicant has. not provided any substantial information to determine that offsite
alternatives are not feasible and prudent. Information would need to include the location of the
sites that are included in the alternatives-analysis and a detailed cost assessment for each
alternative. This assessment should include the costs associated with the entire project and
include the cost of the proposed mitigation. If this project is as sensitive to the costs as the
application asserts, the applicant should demonstrate that the requirements of a permit can be
carried out including mitigation, monitoring and adaptive management.
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