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DEFINITIONS FOR TERMS AS USED IN THIS ENVIRONMENTAL IMPACT
STATEMENT

Abutment: Concrete walls constructed on each side of the dam spillway that hold back
the soil of the dam embankment.

Aquatic management area (AMA): AMAs are established to protect, develop, and
manage lakes, rivers, streams, and adjacent wetlands and lands that are critical for fish
and other aquatic life, for water quality, and for their intrinsic biological value, public
fishing, or other compatible outdoor recreational uses. Parcels designated as ‘general
use’ allow for angling, hunting, trapping, non-motorized travel and wildlife observation.

Bankfull stage: The flow at which the channel fills the banks and just begins to overflow
onto the floodplain.

Dewater: To drain water from a waterbody or watercourse.
Drawdown: The lowering of the surface elevation of a water body.

Embankment: A mound or earthen material, typically created from placement and
compaction of soil, sand, clay and/or rock, that from a barrier to water seepage and act
as a containment berm.

Floodplain: Any land area susceptible to being inundated by flood waters from any
source.

Flowage easement: An area of private property where the government or other entity
has the right to overflow, flood, or submerge the land.

Headcutting: The process of a stream to create an erosional feature where an abrupt
vertical drop occurs, which typically resembles a very short cliff or bluff. If left to natural
processes, the headcut would likely migrate upstream.

Hydraulic roller: A hydraulic phenomenon known as the “drowning machine” that
creates a recirculating current of rolling water capable of trapping a person at the
downstream face of a dam. A hydraulic roller repeatedly takes a person to the bottom of
the stream, releases them to the surface, sucks them back toward the dam, and pushes
them back to the bottom.

Karst: A type of landscape where the dissolving of the bedrock has created sinkholes,
sinking streams, caves, springs, and other characteristic features.

Grindstone Dam Removal June 20, 2023
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Ordinary High Water Level (OHWL): The highest water level that has been maintained
for a sufficient period of time to leave evidence on the landscape, commonly the point
where natural vegetation changes from predominantly aquatic to predominantly
terrestrial.

Overburden: Overburden is any unconsolidated material above bedrock. In the area of
the Grindstone River Dam, the overburden is primarily glacial sediment.

Prestressed beam bridge: A bridge constructed from concrete beams that have tension
applied prior to construction.

Public Waters: The lakes, wetlands, rivers and streams that meet the criteria set forth in
Minnesota Statutes 2021, Section 103G.005.

Riparian rights: Property rights related to owning shoreland. They include the right to
wharf out to a navigable depth; to take water for domestic and agricultural purposes; to
use land added by accretion or exposed by reliction; to take ice; to fish, boat, hunt,
swim; to such other uses as water bodies are normally put. The riparian owner has the
right to make use of the lake over its entire surface.

Sheetpiling: A sheet of interlocking steel driven into the ground to reduce seepage
through the soil.

Sluicegate: A structure used to control water flow from a dam that consists of a valve or
gate.

Toe wood-sod mat: A stream restoration practice for repair of cutbanks or construction
of a bankfull bench. The upper bank is excavated or filled in depending on site
conditions to create the bankfull bench. The bench consists of a bottom layer of logs,
root wads, branches, brush, roots, and soil as fill. The fill is covered with a layer of live
cuttings then with a top layer of sod mats and transplants set at bankfull stage.

Unionid: Freshwater mussels in the family Unionidae common to lakes, streams, and
rivers. Unionids are bivalved mussels, meaning they have two shells attached at the
hinge by an elastic ligament.

Spillway: A structure that provides safe release of surplus waters from a dam to a
downstream area.

Thalweg: The line defining the lowest elevation within a watercourse.

Grindstone Dam Removal June 20, 2023
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Voided slab: A precast and prestressed concrete slab typically used for bridge, building,
marine, and fish passage replacement applications.
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EXECUTIVE SUMMARY

Introduction

The Minnesota Department of Natural Resources (DNR) section of Fisheries is proposing
to remove the dam on the Grindstone River within the city of Hinckley, in Pine County,
Minnesota. This would restore connectivity of the river channel and permanently remove
the Grindstone Reservoir, a 26.6-acre public water basin within the state-owned Hinckley
Aquatic Management Area (AMA). The proposed project is needed to address public
safety concerns from the dam due to instability issues and inability to pass floods. The
proposed project is also needed to allow for passage of fish and other aquatic wildlife and
restore natural stream features, natural sediment transport, and habitat diversity within
this section of the Grindstone River.

The purpose of the proposed project is to:

1. Address public safety concerns around dam instability, inability to pass floods, and
the threat of dam failure.

2. Address public safety concerns by eliminating the hydraulic roller and reducing the
threat of drowning.

3. Minimize impacts from flooding by providing a larger floodplain (i.e. restore the
reservoir to a naturally functioning stream with a connected floodplain).
Restore fish and aquatic life connectivity to the Grindstone River system.

5. Increase pool and riffle habitat.
Improve hydrologic function of the Grindstone River by restoring more natural
sediment and nutrient transport.

An Environmental Impact Statement (EIS) is mandatory for this project pursuant to
Minnesota Rules 4410.2000, subpart 2. The Grindstone Reservoir has been identified as a
public waters basin. Once the dam is removed, the public water basin will no longer exist
as a basin. Minnesota Rules 4410.4400, subpart 20, identifies that projects that will
eliminate a public water or public waters wetland require preparation of an EIS.

The scope of the EIS was developed from March through December 2020 and included a
scoping environmental assessment worksheet (SEAW), a draft scoping decision document
(DSDD), a public meeting and comment period, and a final scoping decision document
(FSDD). The FSDD identified topics which would be assessed in the EIS including project
alternatives, topics with potential effects, and studies required to assess effects.
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Alternatives included in the EIS scope consisted of the no action alternative (leave the
dam in place) and one modified design consisting of a partially engineered restoration.
Seven topics with potential effects were identified to be assessed within the EIS and
include:

e Wetland impacts

e Hydrological effects

e Sediment and contaminants

e Plant communities, wildlife, fish, and sensitive ecological resources
e Geology — karst

e Groundwater — private wells

e Public waters and riparian rights

Proposed Project and Alternatives Description

The proposed project includes the removal of the Grindstone River Dam (Grindstone Dam)
along with floodplain grading and construction of a series of riffles with associated
erosion control methods such as toe wood-sod mat for bank protection and
reestablishment of the riparian zone. The area of impact includes the 26.6-acre Grindstone
Reservoir, which would be permanently eliminated, the area immediately surrounding the
dam, access routes for construction equipment, and downstream areas that may receive
sediment.

Implementation of the proposed project would include (in sequential order): 1) drawdown
of the reservoir, 2) consolidation of sediments, 3) dam removal and 4) floodplain grading
and construction of riffles and associated erosion control methods. As the reservoir nears
the end of drawdown and the floodplain establishes from exposed sediment, the river
channel would reconfigure with pattern, dimension, and profile based on the underlying
substrate and historic meander patterns. Typically, the thalweg (deepest portion of the
channel) would end up in the deepest part of the reservoir, most likely the historic channel
itself. The new channel may laterally migrate small distances during this time as the
channel stabilizes and vegetation establishes. Once the drawdown is complete and the
spillway removed, the remaining components of the dam would be demolished and
removed from the site. Water would continue to run through the site and work would
occur during low flow conditions. The earthen embankments would be excavated and
graded using heavy equipment. The riffles would be installed following site preparation
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to stabilize sediments, allow for passage of flood flows, and to maintain continuity with
the floodplain.

The alternatives included in the draft EIS are the no action alternative (leave the dam in
place) and one modified design consisting of a partially engineered restoration. The no
action alternative includes keeping the dam in place with ongoing maintenance, possible
major repairs due to its poor condition, and the possibility of dam failure. The public safety
risk from drowning and falls would remain. The biological and hydrological impacts of the
dam would also still exist.

The partially engineered alternative includes all aspects of the proposed project with the
addition of excavating a meander at a targeted location. Demolition of the dam,
drawdown of the reservoir and installation of the riffles would be done in the same
manner as described above for the proposed project. Staging areas for the partially
engineered alternative would be the same as the proposed project with an additional
staging area located within the old reservoir bed; the exact site location would be
determined during contract design. Additional access routes would typically run along
the shore of the former reservoir edge as it is likely rock and would need less time for
sediments to consolidate.

Affected Environment: Wetland Impacts

Wetlands are located adjacent to much of the Grindstone Reservoir and the Grindstone
River upstream of the reservoir. A total of 13 wetlands were delineated, totaling 51.2 acres
and comprising a mix of Type 1 (Floodplain Forest), Type 2 (Fresh Wet Meadow/Sedge
Meadow), and Type 6 (Alder Thicket) wetlands.

Affected Environment: Hydrological Effects

The Grindstone River is within the St. Croix River Basin and is a tributary of the Kettle River.
The Grindstone Dam is located downstream of the junction of the North Branch and South
Branch Grindstone Rivers. The watershed area that drains to the Grindstone Dam is
approximately 76.7 square miles, and consists of primarily agricultural and rural land uses.
The Grindstone Reservoir is located immediately upstream of the Grindstone Dam and is
impounded at the dam elevation of approximately 1,019 feet above mean sea level.
Upstream of the reservoir, the North and South Branch Grindstone Rivers are widened
due to the slow flow caused by the impoundment. Downstream of the dam are multiple
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bridge crossings and a steeper river slope with some sinuosity that results in a faster
moving river at a lower elevation.

Removal of the Grindstone Dam would open approximately 25.7 miles of public
watercourse upstream of the dam as free-flowing (including the North Branch, South
Branch, and an unnamed tributary to the South Branch). The Grindstone Dam is located
within a Federal Emergency Management Association (FEMA) Zone A floodplain area.

Affected Environment: Sediment and Contaminants

The area affected by the proposed project includes not only the approximately 26 acres
where sediment has accumulated behind the Grindstone dam, but also the receiving
waters downstream that would receive legacy sediment mobilized as a consequence of
the dam removal. Sediment cores were sampled to investigate the composition of the
legacy sediment that will potentially mobilize. Six cores were taken from the thalweg of
the north branch and main body of the reservoir, and one core was taken from the smaller
south branch. The seven sediment samples were analyzed for a host of possible toxins:
metals and metalloids (arsenic, cadmium, chromium, copper, lead, mercury, nickel,
selenium, zinc, chromium Ill, and chromium VI), organics (PAHs and PCBs), and biotically
active components (phosphorus, nitrogen species, and total organic carbon). All
concentrations were below level 1 Soil Reference Values (SRVs), where SRVs have been
established, except for arsenic.

Arsenic exceeded all SRVs in the uppermost sediment in four of the seven cores, placing
these sediments in the level 3 SRV category. These concentrations suggest that if channel
material is excavated from (or exposed at) these sites, then the resulting dredged material
is not acceptable for deposition in either residential/recreational or commercial/industrial
settings. However, such arsenic concentrations may be natural in aquatic sediments.
Statewide data suggests that most aquatic sediment in Minnesota exceeds level 2 SRVs
and would be unsuitable for human exposure. In contrast, the risk to aquatic life is modest.

Affected Environment: Plant Communities, Wildlife, Fish, and Sensitive
Ecological Resources

Currently, three plant communities are present at the AMA and include upland hardwood
forest, wooded wetlands, and shallow lake. Numerous wildlife species are adapted to the
plant communities of the AMA, including several species of greatest conservation need.

Grindstone Dam Removal June 20, 2023
Draft Environmental Impact Statement Page | xvii



6/20/2023

Although the forest is relatively narrow in width and contains a significant amount of edge
habitat, it likely provides habitat structure that benefits a wide variety of wildlife. The forest
is contiguous along the narrow corridor adjacent to much of the Grindstone River, both
upstream and downstream of the dam. This corridor provides local connectivity within a
landscape fragmented by the City of Hinckley, roads, and agricultural land use. Shallow
lakes are considered important habitat for many wildlife species, particularly as breeding
areas for waterfowl, shorebirds, and herpetofauna. The abundant aquatic vegetation
within the impoundment serves as food and habitat for zooplankton, insects, fish,
waterfowl, and other wildlife.

The fish assemblage of the Grindstone River consists of warm water and cool water
species. The lowest diversity of fish species occurred within the reservoir and upstream in
the north and south forks of the Grindstone River. In contrast, the fish community near
the mouth had more species, a greater number of species intolerant of pollution, and a
higher percentage of species that require clean, coarse substrates to spawn, indicating
high quality habitat. Species diversity near the mouth of the river is likely enhanced due
to the proximity and connectivity to the Kettle River, which has a high number of fish
species. There have been 45 native fish species documented in the Grindstone River
system; 34 species documented in the river downstream of the dam, 15 species
documented in the reservoir, and 25 species documented in the north and/or south forks
of the river upstream of the reservoir.

A query of the Minnesota Natural Heritage Information System was completed and found
several rare animal species near the proposed project including mussels, Blanding's turtle,
and mudpuppy. Lake sturgeon, a state-listed species of special concern have also been
reported in the Grindstone River.

A freshwater mussel survey was conducted by the DNR, Center for Mollusk Programs in
September 2020 to determine the distribution and species composition of mussels within
the reservoir and downstream of the dam. Only common species were collected in the
reservoir. Downstream of the dam, unionids were absent within approximately 70 meters
of the dam. Seven species were collected from 70 meters down of the dam to Old Highway
61, including four species state-listed as threatened in Minnesota. A previous study also
identified two state-listed special concern species downstream of the Grindstone Dam.

According to the DNR Natural Heritage Information System (NHIS) review letter,
Blanding's turtles (Emydoidea blandingii), a state-listed threatened species, have been
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reported in the vicinity of the proposed project, but outside of a one-mile radius around
the dam. In Minnesota, Blanding's turtles primarily inhabit marsh and pond habitats, but
use many other wetland types and nest in sandy uplands.

According to the NHIS review letter, the mudpuppy (Necturus maculosus), a state-listed
species of special concern, has been found in the Grindstone River both upstream and
downstream of the dam. The mudpuppy is entirely aquatic and remains active year-round.
Throughout its range, the mudpuppy inhabits rivers, lakes, reservoirs, and sluggish
streams. In eastern Minnesota, mudpuppies prefer rivers with rocky or gravelly substrates
and rely on several different types of microhabitat. Potential mudpuppy habitat is likely
present within the Grindstone River and Grindstone Reservoir.

Lake sturgeon (Acipenser fulvescens), a state-listed species of special concern, are present
in the Kettle River system. A 1956 fish survey found sturgeon in the section of the
Grindstone River downstream of the dam. Sturgeon have not been found in any recent
surveys; however, sturgeon are not specifically sampled for by DNR Fisheries and the type
of sampling equipment used would rarely detect sturgeon. No physical barriers are
present that would prevent movement of the Kettle River population into the Grindstone
River downstream of the Grindstone dam. The Grindstone River contains suitable lake
sturgeon habitat, and it is possible that lake sturgeon use the river during certain times of
the year.

Affected Environment: Geology (Karst)

The uppermost bedrock in the area of the Grindstone Dam is the Precambrian Hinckley
Sandstone. The Hinckley Sandstone is reported to be up to 500 meters thick at the
Hinckley Fault, which is a line that runs from Askov through Hinckley and down to Pine
City. Well logs in the project area identify the surface of the sandstone at depths of 42 to
46 feet below the existing surface.

Karst areas are characterized by sinkholes, caves, springs, and blind valleys. Approximately
15 miles northeast of the Grindstone Dam, hundreds of sinkholes have been mapped in
the Hinckley Sandstone near Sandstone and Askov, Minnesota. Most sinkholes in
Minnesota appear where there is less than about 50 feet of overburden over carbonate
over sandstone bedrock. Since the overburden is 42 to 46 feet thick in the area of the
Grindstone Dam, the development of sinkholes and other karst features is possible.
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To better understand potential impacts from the proposed project, DNR geologists
conducted a study to collect site-specific information regarding the electrical resistivity of
subsurface geological materials near the dam and in nearby cleared terrestrial areas within
a 250-meter zone. Under favorable conditions, the resistivity method can show karst
fractures, especially if the resistivity survey lines are oriented approximately perpendicular
to fracture and karst trends. One resistivity survey line was completed and did not identify
any shallow karst features. The consensus of the DNR geoscientists involved was that the
risk was low to negligible for land subsidence in the area from reservoir drainage and
associated water table effects.

Affected Environment: Groundwater (Private Wells)

The primary bedrock aquifer is the Hinckley Sandstone. Most of the Hinckley Sandstone
is a fine- to medium-grained sandstone composed of about 96 percent quartz. Quartz
sandstones tend to retain good primary porosity characteristics, which are typical of
productive aquifers. The Hinckley Sandstone aquifer is widely used throughout Pine
County for both municipal and residential water supply. The glacial deposits above the
Hinckley Sandstone include layers of clay, sand, and gravel of variable thickness and
depth. In the area of the Grindstone Dam, the glacial deposits vary in thickness from 16
to 50 feet, as indicated by well logs in the Minnesota Well Index (MWI). The sand and
gravel layers are aquifers that could be used for residential water supply. However, all of
the wells in the study area (2,000-ft radius around the Grindstone dam) that are listed in
the MWI extend to the deeper Hinckley Sandstone aquifer. Staff from the DNR
Groundwater Technical Analysis Workgroup conducted a mail-in survey of residences
within 2,000 feet of the dam asking if there were wells on the property. Some wells were
identified in the mail-in survey (that are not found in the MWI) that may be completed in
the shallower sand and gravel layers. If present, the clay layers could act as confining
layers that could lessen the impacts of changing surface water and shallow groundwater
elevations on deeper bedrock wells.

The Grindstone River generally serves as a groundwater discharge zone for the water table
aquifer, which means that groundwater typically flows from the water table aquifer into
the Grindstone River. In the area surrounding the Grindstone Reservoir, the opposite is
true (water flows from the reservoir into the water table aquifer). This is because the water
level in the reservoir has been artificially increased to approximately 1,019 feet above
mean sea level. The water level of the river immediately downstream of the dam is
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considerably lower than that in the reservoir (approximately 7 feet). This elevation
difference creates a “mound” in the water table aquifer, where the high reservoir elevation
locally maintains a higher water table elevation.

Affected Environment: Public Waters and Riparian Rights

The Grindstone Reservoir is a 26.6 -acre public water basin with Public Waters ID number
5801210. The existence of the Grindstone Reservoir was created by construction of the
Grindstone Dam in 1931 and the impoundment of water from the North and South Forks
of the Grindstone River, both of which are public watercourses. The Grindstone Reservoir
is nearly entirely surrounded by the Hinckley Aquatic Management Area (AMA), with the
exception of a corner of one property that abuts the shoreline of the Grindstone Reservoir
that is in in private ownership. In its current state, the private landowner has riparian rights.

Riparian rights are property rights arising from owning land abutting water. These rights
include private access to the public water resource and reasonable use of water. Uses that
have been found to be reasonable include the right to access, the right to construct a
dock, the right to boat, and the right to swim. Removal of the Grindstone Dam would
result in removal of the Grindstone Reservoir. With the Grindstone Reservoir diminished
the private property referenced above would no longer be an abutting owner and,
therefore, would no longer have riparian waters. In essence, if the Grindstone Dam is
removed by the state, the state will have taken a property interest associated with the
private property. The Minnesota Constitution requires that “[p]rivate property shall not be
taken, destroyed or damaged for public use without just compensation therefore, first
paid or secured.” Minnesota Constitution, Art. |, § 13. Thus if the state or another public
entity wishes to remove the Grindstone Dam it must first institute a condemnation suit,
pursuant to Minn. Stat. Ch. 117, to compensate the landowner for the taking of the
riparian rights associated with the property.

Environmental Consequences: Comparison of Proposed Project and
Alternatives

Environmental consequences for each of the topics assessed within the draft EIS are
summarized in ES Table 1.
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ES Table 1. Comparison of alternatives.

reservoir.

e Existing floodplain wetlands would
be fully or partially drained, with
strongest effects immediately
upstream of the dam.

¢ Existing wetlands and a portion of
the restored floodplain may be
permanently filled from the
temporary construction
access/permanent angler foot path.
Design options would consider
permanent angler access that does
not impact wetlands (e.g.
boardwalk).

release could drain existing
wetlands or alter and degrade
hydrology. Without active
restoration of exposed
sediments, invasive plant species
could establish.

Topic Proposed Project No Action Alternative Partially Engineered Alternative
Wetland e Wetlands would be created within | ¢ No effect unless the dam fails. | ¢ Similar impacts to the
Impacts the restored floodplain/existing e If the dam failed, uncontrolled | proposed project.

e Some additional temporary
impacts could occur if access
through wetlands is needed for
construction of the meander.

Grindstone Dam Removal

Draft Environmental Impact Statement

June 20, 2023
Page | xxii




6/20/2023

Topic Proposed Project No Action Alternative Partially Engineered Alternative
Hydrological | e The modeled water surface e No effect unless the dam fails. |  Similar impacts to the
Effects elevations show a decrease e A dam failure would cause an | proposed project.

upstream of the existing dam in all
recurrence intervals up to 1 mile
upstream of the dam on South
Branch of the Grindstone River and
up to 0.6 mile upstream of the dam
on the North Branch of the
Grindstone River.

e The maximum decrease in the
100-year storm recurrence interval
would occur at the dam location,
and would decrease by ~7.6 feet in
the short term proposed project
(surveyed thalweg) and ~7.7 feet in
the long term proposed project
(predicted thalweg).

e The hydraulic modeling indicates
there would be no change to the
flood hydraulics of the bridges and

other river stations of the Grindstone

River downstream of the existing
dam.

immediate and major safety
concern for people utilizing the
Grindstone Reservoir and at the
downstream bridge crossings. In
the short term, the sudden
change in velocity and water
elevation of the river would
increase risks for injury to
people and river biota as well as
present hazards associated with
erosion and debris transport
downstream. In the long-term,
once the H&H conditions
equilibrate following a dam
failure, the resulting conditions
may be similar to the proposed
project.

e Specific H&H changes under
dam failure are difficult to
predict without conducting a
dam failure analysis model.
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Topic

Proposed Project

No Action Alternative

Partially Engineered Alternative

Sediment and
Contaminants

e The new stream channel would
mobilize existing legacy sediment
downstream as it cuts its new path.
e Mobilization of fine sediment
would cause short-term increases in
turbidity.

¢ Fine-grained sediment enriched in
likely naturally occurring arsenic
would be transported downstream.
The sediment will likely be deposited
in slack water environments or
floodplains where arsenic
concentrations might be similar.

e Mobilization of coarse sediment
(sands) may migrate and aggrade
downstream, raising the streambed
elevation in discrete, transitory
locations.

e The dam will continue
trapping sediment and nutrients,
but with decreasing efficiencies
as it gradually fills with
accumulated sediment.

e If the dam fails, sediment
release would be a large,
uncontrolled event.

e Similar impacts to the
proposed project.

Plant
Communities,
Wildlife and
Sensitive
Ecological
Resources

e Upland forest and wetland plant
communities could permanently
transition to communities with drier
hydrologic regimes long-term.

e Plant community shifts could
facilitate colonization or expansion
of invasive species like common
buckthorn, permanently impacting
plant communities in the absence of

e No effect unless the dam fails,
though negative impacts
associated with the dam such as
migration barriers and altered
hydrology and sediment
transport would persist.

e |f the dam fails, uncontrolled
release could dewater plant
communities to a similar extent

e Similar impacts to the
proposed project.
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Topic

Proposed Project

No Action Alternative

Partially Engineered Alternative

management.

e The shallow lake community
would be eliminated and
permanently replaced by riverine,
riparian shoreline, floodplain, and
upland plant communities.

e Some wildlife individuals would be
temporarily or permanently
displaced, and immobile
invertebrates may perish due to
dewatering of the reservoir and loss
of shallow lake community. Long-
term, positive impacts to habitat
quality and connectivity would
provide net benefit to wildlife.

e Fish communities, including lake
sturgeon, would benefit greatly from
the dam removal via increased
habitat connectivity and quality.

e Although long-term dam removal
should be beneficial to unionid
mussels, individual unionids could
be temporarily or permanently
impacted by the dam removal
process through changes in water
quality, sedimentation, and local
hydraulics.

as the proposed project.
Without active restoration,
invasive species could become
established in areas of exposed
sediment.

e |f the dam fails, uncontrolled
release could cause direct
mortality of less mobile and fully
aquatic organisms via rapid
dewatering of the
impoundment. Examples include
mussels or overwintering
Blanding'’s turtles. Uncontrolled
release could also displace
aquatic organisms to
downstream locations and bury
downstream organisms in
sediment.
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Topic

Proposed Project

No Action Alternative

Partially Engineered Alternative

e Impacts to the Blanding's turtle

could include permanent habitat loss

from eliminating deep water
overwintering habitat. Individuals
could experience direct mortality
from project construction.

¢ Although long-term dam removal
should be beneficial to mudpuppy
populations, individuals could be
temporarily or permanently
impacted by the dam removal
process through changes in water
quality, sedimentation, and local
hydraulics.

Geology
(Karst)

e The risk of land subsidence from
reservoir drainage and associated
water table affects is low to
negligible.

e No effect. In the event of dam
failure, the risk of land
subsidence would be low to
negligible.

e Similar to the proposed
project, the risk of land
subsidence from reservoir
drainage and associated water
table affects is low to negligible.
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Topic Proposed Project No Action Alternative Partially Engineered Alternative
Groundwater | e Private wells are not likely to e No effect unless the dam fails. |  Similar impacts to the
(Private experience problems due to dam e If the dam fails, the risks to proposed project, though the
Wells) removal, though there may be a wells upstream of the dam decrease in groundwater levels

decrease in groundwater levels in
wells close to the dam.

would be similar to the risks
associated with the proposed
project.

e For wells downstream of the
dam, the risks would be limited
to wells that could be
temporarily flooded due to the
dam break. Flooded wells would
be at risk of contamination by
surface water.

may be less in some areas.
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Topic

Proposed Project

No Action Alternative

Partially Engineered Alternative

Public Waters
and Riparian
Rights

e Based on bathymetry data, it is
expected that the river would reform
within the old riverbed, which is
approximately within the center of
the current reservoir and would
result in a loss of direct access to the
shoreland of a public water by the
existing private riparian landowner.
This would remove the riparian
rights from the parcel and result in
diminishment of the land rights held
by the parcel owner.

e No effect unless the dam fails.

e Sudden release of water due
to dam failure would likely
result in loss of access to the
shoreland by the neighboring
landowner.

e The proposed meander
location would abut the
neighboring landowner’s
property, and would provide
access from the property to the
shoreland of the newly formed
Grindstone River.

e This alternative would
maintain riparian rights,
however, the type of waterbody
present would change from a
reservoir to a watercourse. Use
of the underlying land may
change to the benefit or
detriment of the landowner.
riparian rights.
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Proposed and Recommended Mitigation and Monitoring

Mitigation and monitoring measures were developed throughout the scoping process
and in draft EIS development and are summarized in ES Table 2. Further recommended
measures may be developed based on public comment. Mitigation and monitoring
measures discussed within this EIS are not formal commitments for implementation.
Rather, the measures are a list of actions that could mitigate impacts, improve mitigation
implementation and effectiveness, and inform the permitting process.

Mitigation and monitoring measures are listed in Table 6-1 as either "proposed” or
“recommended”. Proposed measures are anticipated to be required by permits or
necessary for implementation of the proposed project. Recommended measures are
monitoring or mitigation actions suggested during technical review of potential impacts
and may be included as permit conditions by individual permit authorities, dependent on
their review of the project and determination of mitigation requirements.
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ES Table 2. Proposed mitigation, monitoring, and required permits and government approvals for each EIS topic. Each potential
impact is for the proposed project only.

Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

Wetland Impacts

¢ Wetlands would be
created within the restored
floodplain/existing reservoir.
e Existing floodplain
wetlands would be fully or
partially drained, with
strongest effects
immediately upstream of
the dam.

e Existing wetlands and a
portion of the restored
floodplain may be
temporarily or permanently
impacted from the
temporary construction
access/permanent angler
access route. Design options
would consider permanent
angler access that does not
impact wetlands (e.g.
boardwalk).

Proposed Mitigation and
Monitoring

e Mitigation and
monitoring would be
completed, at a minimum,
according to state and
federal regulatory
requirements if determined
necessary.

e Drainage or wetland type
conversion may be
considered as "no-loss” due
to the project purpose of
fish and wildlife habitat
restoration, meaning that
WCA would not consider
these impacts to result in
permanent loss or impact to
wetlands.

e Temporary construction
access impacts would be
restored post-construction.
A proposed permanent

e USACE Section 10 permit
e USACE Section 404
permit

e Wetland Conservation
Act decision

e MPCA 401 water quality
certification
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

angler access route may be
considered a permanent
impact depending on
design, and could require a
wetland replacement plan
under WCA and MPCA rules.
e Federal regulations may
require compensatory
wetland mitigation similar
to the WCA replacement
plan depending on
qualification for general
permits, final project design,
and agency review.
Recommended Mitigation
and Monitoring

e None

H&H Effects

e The modeled water
surface elevations show a
decrease upstream of the
existing dam in all
recurrence intervals up to 1
mile upstream of the dam
on South Branch of the
Grindstone River and up to

¢ Proposed Mitigation
and Monitoring

e To be determined based
on final design, permitting,
and recommended
mitigation and monitoring
measures described below.
¢ Recommended

e FEMA Letter of Map
Revision (if needed)
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

0.6 mile upstream of the
dam on the North Branch of
the Grindstone River.

e The maximum decrease in
in the 100-year storm
recurrence interval would
occur at the dam location,
and would decrease by ~7.6
feet in the short term
proposed project (surveyed
thalweg) and ~7.7 feet in
the long term proposed
project (predicted thalweg).
¢ The hydraulic modeling
indicates there would be no
change to the flood
hydraulics of the bridges
and other river stations of
the Grindstone River
downstream of the existing
dam.

Mitigation and
Monitoring

e A post-construction
bathymetric survey to
confirm pre-project
assumptions of sediment
mobilization should be
completed one year after
project completion.

¢ Inspection of the
constructed riffles should be
completed one year after
project completion to
confirm they are
constructed and operating
as designed. The operation
and maintenance plan for
the project should include
inspections of the
constructed riffle.

e Monitoring of the
downstream DNR-owned
bridge should be conducted
after the removal of the
dam to confirm the
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

proposed project is
operating as expected.

« Monitoring of tributaries
upstream of the existing
dam should be completed
routinely after the
completion of the project.
Bank erosion assessments
should be completed if
there appears to be any
head cutting in tributaries
or near the junction of
tributaries with the
Grindstone River as a result
of the water levels changes
that occurred from the

legacy sediment in the
reservoir downstream as it
cuts its new path.

e Mobilization of fine
sediment would cause
short-term increases in

e To be determined based
on final design, permitting,
and recommended

mitigation and monitoring
measures described below.
e A slow drawdown of the

project.
Sediment and Contaminants | ¢ The new stream channel Proposed Mitigation and |e National Pollution
would mobilize existing Monitoring Discharge Elimination

System/State Disposal
System (NPDES/SDS)
construction stormwater
(CSW) permit
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

turbidity.

e Fine-grained sediment
enriched in likely naturally
occurring arsenic would be
transported downstream.
The sediment will likely be
deposited in slack water
environments or floodplains
where arsenic
concentrations might be
similar.

e Mobilization of coarse
sediment (sands) may
migrate and aggrade
downstream, raising the
streambed elevation in

discrete, transitory locations.

reservoir water levels is
critical to meter the
downstream transport of
fine sediment into small
temporary pulses of
turbidity that do not
overwhelm or bury the
aquatic biota (notably
mussels).

Recommended Mitigation
and Monitoring

e Both the water and biota
should be monitored
downstream of the dam
during its dismantling to
document the timing and
magnitude of the turbidity
pulse, plus its effective
reach downstream.

e The plan to minimize
sediment mobilization
includes removing the dam
gradually during low-flow
conditions, allowing
sediment consolidation,
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

installing in-stream riffles as
grade-control structures,
installing bank stabilization
structures, seeding with
native plant mixtures, and
planting floodplain-tolerant
tree saplings. Full
establishment of vegetation
on the newly exposed
substrate is expected to
take two to five years.

and Sensitive
Resources

Plant Communities, Wildlife
Ecological

e Upland forest and
wetland plant communities
could transition to
communities with drier
hydrologic regimes long-
term.

e Plant community shifts
could facilitate colonization
or expansion of invasive
species like common
buckthorn.

e The shallow lake
community would be
eliminated and replaced by
riverine, riparian shoreline,

Proposed Mitigation and
Monitoring

e Mitigation of plant
community impacts would
focus on restoration of
exposed shallow lake
sediments to a floodplain
plant community.

¢ A slow drawdown of the
reservoir water levels is
critical to meter the
downstream transport of
fine sediment into small
temporary pulses of

If an avoidance plan cannot
be prepared or
demonstrates unavoidable
impacts to mussels, a permit
to take state-threatened
mussels would be required
from DNR.
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

floodplain, and upland plant
communities.

e Some wildlife species
would be displaced and
immobile invertebrates may
perish due to dewatering of
the reservoir and loss of
shallow lake community.
Long-term, positive impacts
to habitat quality and
connectivity would provide
net benefit to wildlife.

e Fish communities,
including lake sturgeon,
would benefit greatly from
the dam removal via
increased habitat
connectivity and quality.

e Although long-term dam
removal should be
beneficial to unionid
mussels, unionids could be
impacted by the dam
removal process through
changes in water quality,
sedimentation, and local

turbidity that do not
overwhelm or bury the
aquatic biota — see
monitoring and mitigation
measure proposed for
Sediment and
Contaminants.

e Erosion control BMPs
would be used on newly
exposed soils to address
potential impacts to wildlife
and fish, including sensitive
species. These may include
the use of wildlife friendly
natural fiber, erosion control
blankets, silt fencing,
synthetic fiber-free hydro-
mulch, and rock checks;
specifications for BMPs and
allowed materials would be
included in construction
documents.

e A permit to take state-
listed threatened mussels
will be required due to
potential sedimentation and
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

hydraulics.

¢ Impacts to the Blanding's
turtle could include habitat
loss from eliminating deep
water overwintering habitat
and direct mortality from
project construction.

¢ Although long-term dam
removal should be
beneficial to the mudpuppy,
individuals could be
impacted by the dam
removal process through
changes in water quality,
sedimentation, and local
hydraulics.

local changes in hydraulic
conditions. Monitoring of
impacts to state-protected
species will be required in
the permit to take. The
specifics of the monitoring
will be developed during
the permit to take process.
e Actions to avoid or
minimize disturbance to
Blanding's turtles may
include timing work to
avoid stranding and
disturbing turtles based on
their phenology; use of
BMPs described above; and
educating contractors.

Recommended Mitigation
and Monitoring

e A mussel avoidance plan
could be prepared to
demonstrate impacts to
mussels would be avoided.
Avoidance measures would
include slow reservoir
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

drawdown, grade control,
and erosion control BMPs.

e Additional monitoring for
turbidity, sediment
accumulation, and sediment
pollutants could be
conducted for the purpose
of monitoring potential
impacts to mussel species
downstream of the dam.
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from reservoir drainage and
associated water table
affects is low to negligible.

Monitoring

e To be determined based
on final design, permitting,
and recommended
mitigation and monitoring
measures described below.
Recommended Mitigation
and Monitoring

e Construction oversight
could provide instruction
regarding signs of potential
land subsidence. A
knowledgeable geotechnical
engineer/geologist with
karst experience could be
on-call if signs of land
subsidence related to karst
appear. If water begins
channelizing into a potential
sinkhole, the location
should be documented and
a mitigation plan
developed.

Topic Potential Impact Proposed and Recommended | Required Permits and
Mitigation and Monitoring Approvals
Description

Geology (Karst) The risk of land subsidence | Proposed Mitigation and | None.
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

Groundwater (Private Wells)

Private wells are not likely to
experience problems due to
dam removal.

Proposed Mitigation and
Monitoring

e To be determined based
on final design, permitting,
and recommended
mitigation and monitoring
measures described below.
Recommended Mitigation
and Monitoring

¢ In a worst-case scenario,
there is potential for supply
wells to be impacted if the

Grindstone Dam is removed.

The mitigation of adverse
impacts to water supply
wells as a result of the
Proposer’s action would be
the responsibility of the
Proposer.

e If a well is impacted,
lowering the pump in the
well is the most cost

effective mitigation method.

e Two mitigation
approaches for well impacts

None.
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

are proposed. The project
Proposer would need to
select and implement a
mitigation approach prior to
beginning work on the
proposed project.

o Conduct well
inspections on 25 of
the 37 wells within
2,000 feet of the dam
that were not sealed
to identify which
wells are likely to
require mitigation.

o Notify owners of
possible impacts
prior to dam removal
and develop a
contingency plan to
immediately mitigate
the water supplies of
any well owners that
might be impacted.
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

Public Waters and Riparian
Rights

Loss of direct access to the
shoreland of a public water

by the existing private
riparian landowner. This
would remove the riparian
rights from the parcel and
result in diminishment of

the land rights held by the

parcel owner.

Proposed Mitigation and

Monitoring

e To be determined based

on conversations with the

landowner.

Recommended Mitigation

and Monitoring

Action to avoid or mitigate

impacts include:

e Maintain riparian rights
through selection of the
partially engineered
alternative.

e Offer an easement to the
landowner on DNR land
extending from  the
existing parcel, across
DNR land to the restored
river

e Provide a corridor to
edge of new river to
landowner by
transferring property
from DNR to the land
owner that would extend

DNR Public Waters Work
Permit
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

the existing parcel to the
restored river.

e Enter into an agreement

with the parcel owner to
pay damages (for loss of
property  value, for
example) or commence a
condemnation action
pursuant to Minn. Stat.
Ch. 117.
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Cumulative Potential Effects

Cumulative potential effects (CPE) are environmental effects that result from the proposed
project in conjunction with other projects in a given area. The effects from any one project
may be small; however, the aggregated effects from all the projects together may be
significant (Minnesota Rules 4410.0200, subpart 11a.)

Topics analyzed for the EIS and included in the CPE analysis are listed below. Analyses of
public waters impacts and riparian rights impacts are not included because the scope of
CPE analysis is limited to environmental effects per Minnesota Rules 4410.0200, subpart
11a.

e Wetlands

e Hydrological Effects

e Sediment and Contaminants

e Plant Communities, Wildlife, Fish, and Sensitive Ecological Resources
e Geology

e Groundwater

The inclusion of future projects in the CPE analysis is determined by assessing geographic
scale and timeline of the proposed project and potential future projects. Potential future
projects include those that are reasonably likely to occur and for which sufficient
information is available to contribute to understanding of CPE. The geographic scale of
the proposed project includes the 26.6-acre Grindstone Reservoir, which would be
permanently eliminated, the area immediately surrounding the dam, access routes for
construction equipment, and downstream areas that may receive sediment. The timeline
of the proposed project would include (in sequential order): 1) drawdown of the reservoir,
2) consolidation of sediments, 3) dam removal and 4) floodplain grading and construction
of riffles and associated erosion control methods. Drawdown, consolidation, and dam
removal is expected to occur over 4-6 weeks during summer months. Floodplain grading
and construction are anticipated to take place one year following dam removal once the
main channel is established and soils are consolidated.

Each topic for the proposed project was assessed individually for geographic scale,
timeline, and specific impacts. Further, several agencies and units of government were
contacted to inquire about projects in the environmentally relevant area that are
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reasonably likely to occur and that may interact with environmental effects from the
proposed project within similar geographic scales and timelines identified for the
proposed project. Three reasonably foreseeable projects were identified by the inquiry.
Most impacts were determined to be none, minimal, or temporary. Two of the three
projects may likely require a mussel survey due to potential presence of state-listed
mussel species and potential impacts.
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1. INTRODUCTION

1.1.  Project Background

The Minnesota Department of Natural Resources (DNR) section of Fisheries is proposing
to remove the dam on the Grindstone River within the city of Hinckley, in Pine County,
Minnesota. The dam is owned and maintained by the DNR and impounds the Grindstone
Reservoir, a 26.6-acre public water basin within the state-owned Hinckley Aquatic
Management Area (AMA).

There has been a history of dams at this location for various uses (logging, hydropower,
water storage) since the late 1800s. In 1931, the former Minnesota Department of Game
and Fish constructed the current reinforced concrete dam to provide a water supply for
fish-rearing ponds that are located on an adjacent unit of the Hinckley AMA. The main
feature of the dam is the concrete spillway over which water flows from the reservoir and
falls into the river downstream of the dam (Figure 1). On each side of the spillway are
concrete walls called abutments. The abutments hold back the soil of the embankment
that act as containment berms. A sluicegate on the north side of the spillway is intended
to be opened to drain the reservoir but it is likely inoperable.
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Figure 1-1. Grindstone Dam located on the Grindstone River in Hinckley, Minnesota. The
Grindstone River is in the foreground of the picture, the Grindstone Reservoir is located behind
the dam. Labels: A. Concrete spillway; B. Left & Right Abutments; C. Sluice gate. ; D.
Embankment, and E. Sheetpiling.

Due to the age and design of the structure there has been a history of repairs since the
dam was constructed. In 1944, high water overtopped the south embankment, causing
the embankment to erode and wash away, draining the reservoir. Repairs were completed
later this same year. In 1954, the south embankment again failed due to high water and
erosion. The dam was repaired and the abutment walls and earthen embankment were
raised two feet to prevent the embankments from overtopping by flood waters. In 1974,
a dam safety inspection indicated that the two feet added to the abutment wall had fallen
off; additional repair needs were also reported and repairs were completed in 1976
(Department of the Army, Corps of Engineers, 1979). Additional extensive repairs occurred
in 1985 and 2014. The 2014 repairs were required as an emergency after it was noticed
that the concrete abutment wall had moved. The repairs temporarily stabilized the wall
but did not address the long-term issue of instability. Due to the poor condition of the
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dam, the DNR obtained funds to address the aging dam long-term. Subsequent dam
safety inspections by the DNR Dam Safety Unit have reported on the continued
deterioration of the dam. A 2017 dam safety inspection report identified the dam to be
stable but in poor condition and noted several deficiencies to the integrity of the dam,
including: major cracks and displacement of concrete on both abutments with areas of
exposed rebar; significant tilt to the south abutment; cracks in both of the embankments;
and overgrowth of vegetation (Zwilling, 2017). The 2017 dam safety report also provided
a list of items to monitor for further degradation, and a list of recommended repairs.

In addition to the poor condition of the dam, at least two drownings have occurred at the
site due to the hydraulic roller of the dam. Due to the poor condition of the dam and the
safety hazard the aging dam imposes, it became clear that the dam has reached the end
of its lifecycle and must be addressed. In 2017, the DNR hosted its first public information
meeting regarding the condition of the dam and the options being explored to address
its poor condition. Ultimately, the DNR decided upon the proposed project, which is to
remove the at-risk dam, drain the reservoir, and restore the free-flowing river channel of
the Grindstone River in that area.

1.2.  Project Purpose and Need

1.2.1. Project Need

The Grindstone River Dam (Grindstone Dam), built in 1931, has reached the end of its
expected life cycle, already having required multiple expensive repairs to keep it in service.
The dam is a safety hazard due to the hydraulic roller effect downstream of the dam, with
at least two documented drownings at the site. The dam is a barrier to fish passage, and
fewer species occur upstream from the dam than downstream. The proposed project is
needed to address public safety concerns from the dam due to instability issues and
inability to pass floods. The proposed project is also needed to allow for passage of fish
and other aquatic wildlife and restore natural stream features, natural sediment transport,
and habitat diversity within this section of the Grindstone River.

1.2.2. Project Purpose

The purpose of the proposed project is to:

1. Address public safety concerns around dam instability, inability to pass floods,
and the threat of dam failure.
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2. Address public safety concerns by eliminating the hydraulic roller and reducing the
threat of drowning.

3. Minimize impacts from flooding by providing a larger floodplain (i.e. restore the
reservoir to a naturally functioning stream with a connected floodplain).

4. Restore fish and aquatic life connectivity to the Grindstone River system.

5. Increase pool and riffle habitat.

6. Improve hydrologic function of the Grindstone River by restoring more natural
sediment and nutrient transport.

1.3. Need for a State of Minnesota Environmental Impact Statement

An Environmental Impact Statement (EIS) is mandatory for this project pursuant to
Minnesota Rules (Minn. R) 4410.2000, subpart 2. The rule directs that an EIS shall be
prepared if the project meets or exceeds the thresholds of any of the EIS categories listed
in part 4410.4400. Minnesota Rules 4410.4400, subpart 20, identifies that projects that will
eliminate a public water or public waters wetland requires preparation of an EIS. The
reservoir created by the dam (Grindstone Reservoir) has been identified as a public waters
basin (#58012100 or 58-121P). Once the dam is removed, the public water basin will no
longer exist as a basin. This activity is considered the elimination of a public water;
therefore Minn. R. 4410.4400, subpart 20, applies.

The DNR is the Responsible Governmental Unit (RGU) for environmental review of the
proposed project.

1.4. EIS Process and Scope

1.4.1. Process

Key elements of the EIS process include scoping, draft EIS development, final EIS
development, adequacy determination, and supplementing EIS process (if necessary).

1.4.1.1. Scoping Process
The purpose of the scoping process per Minnesota Rules 4410.2100, subpart 1, is
“to reduce the scope and bulk of an EIS, identify only those potentially significant
issues relevant to the proposed project, define the form, level of detail, content,
alternatives, timetable for preparation, and preparers of the EIS, and to determine
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1.4.1.2.

the permits for which information will be developed concurrently with the EIS.” The
scoping process is further described within Minnesota Rules 4410.2100. To
determine scope, the RGU is required to prepare a scoping environmental
assessment worksheet (SEAW), draft scoping decision document (DSDD), and final
scoping decision document (FSDD). The SEAW uses the standard EAW form to
disclose sufficient information to identify potentially significant environmental
impacts. Concurrent with SEAW development and distribution, the DSDD provides
the public a preliminary view of the EIS scope. The purpose of the draft scoping
decision document is to facilitate the delineation of issues and analyses to be
contained in the EIS. The information in a draft scoping decision document is
considered as preliminary and subject to revision based on the entire record of the
scoping process. A 30-day scoping comment period begins following notice of
availability of the SEAW and DSDD as published in the Environmental Quality Board
(EQB) Monitor. During the scoping comment period, at least one public meeting is
provided and held not less than 15 days after publication of the notice of
availability of the SEAW and DSDD.

The FSDD is prepared after the comment period ends and serves as the "blueprint”
of the EIS. At a minimum, the FSDD must include the items listed at Minnesota
Rules 4410.2100, subpart 6, items A-G. Response to public comments is not
required for the FSDD but is typically completed. The FSDD is issued within 15 days
after the close of the 30-day scoping period. Specific information on the
Grindstone scoping process is discussed in 1.3.2.

Draft EIS

An EIS preparation notice is published within 45 days after the RGU receives the
proposer’s cash payment pursuant to Minnesota Rules 4410.2100 and 4410.6500.
Draft EIS development and distribution incorporates Minnesota Rules 4410.2300-
2600 and is a process during which the RGU, consultants, and project proposer
conduct studies and prepare the draft EIS document. Key content of the EIS
includes: a project description, required government approvals, alternatives,
mitigation measures, and analysis of environmental, economic, employment, and
sociological impacts. When the draft EIS is completed, the RGU makes the draft EIS
available for public review and holds an informational meeting in the County where
the project is proposed per Minnesota Rules 4410.2600. Availability of the draft EIS
is published in the EQB Monitor and via press release and also contains the date,
time, and place of the informational meeting. The meeting takes place not less than
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15 days after publication of the notice of availability in the EQB Monitor. The record
remains open for public comment not less than ten days after the last date of the
informational meeting. The RGU responds to timely substantive comments
received on the draft EIS and proceeds to prepare the final EIS.

1.4.1.3. Final EIS
The final EIS will incorporate content and be distributed according to Minnesota
Rules 4410.2700. The final EIS will respond to substantive comments on the draft
EIS, obtain additional information if needed, and discuss at appropriate points in
the final EIS responsible opposing views related to scoped issues which were not
adequately discussed in the draft EIS. Availability of the final EIS is published in the
EQB Monitor and via press release.

1.4.1.4. Adequacy Determination

The RGU generally determines adequacy of the final EIS pursuant to Minnesota
Rules 4410.2800. Interested persons may submit written comments on the
adequacy of the final EIS to the RGU for a period of not less than ten days following
publication in the EQB Monitor of the notice of availability of the final EIS. The
adequacy determination is made at least 10 days after publication in the EQB
Monitor of the notice of availability. The adequacy determination should be made
within 280 days after the EIS preparation notice (see Section 1.3.1.2) was published
in the EQB Monitor or at a date agreed upon by the Proposer. The final EIS is
determined adequate according to conditions outlined in Minnesota Rules
4410.2800, subpart 4, items A-C:

A. addresses the potentially significant issues and alternatives raised in
scoping so that all significant issues for which information can be
reasonably obtained have been analyzed in conformance with Minnesota
Rules 4410.2300, items g and h;

B. provides responses to the substantive comments received during the draft
EIS review concerning issues raised in scoping; and

C. was prepared in compliance with the procedures of the act and Minnesota
Rules 4410.0200 and 4410.6500.

Public notice of the decision is published in the EQB monitor.

1.4.1.5. Supplementing EIS
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If necessary, a supplemental EIS is prepared pursuant to Minnesota Rules
4410.3000. A supplemental EIS is required according to circumstances outlined in
Minnesota Rules 4410.3000. subpart 3, items A-C:

A. whenever after a final EIS has been determined adequate, but before the
project becomes exempt under part 4410.4600, subpart 2, item B or D, the
RGU determines that either:

a. substantial changes have been made in the proposed project that
affect the potential significant adverse environmental effects of the
project; or

b. there is substantial new information or new circumstances that
significantly affect the potential environmental effects from the
proposed project that have not been considered in the final EIS or
that significantly affect the availability of prudent and feasible
alternatives with lesser environmental effects;

B. whenever an EIS has been prepared for an ongoing governmental action
and the RGU determines that the conditions of item A, subitem (1) or (2),
are met with respect to the action; or

C. whenever an EIS has been prepared for one or more phases of a phased
action or one or more components of a connected action and a later
phase or another component is proposed for approval or implementation
that was not evaluated in the initial EIS.

The procedure for preparing a supplementing EIS is described in Minnesota Rules
4410.3000, subpart 5.

1.4.2. Scope

The SEAW and DSDD scoping documents were prepared in March 2020. The onset of the
Covid-19 pandemic at this time resulted in delays to the public meeting and comment
process. Therefore, the scoping documents were not noticed until a public meeting could
be accommodated according to Covid-19 safety guidelines from the Minnesota
Department of Health and Centers for Disease Control.

The SEAW and DSDD were noticed on October 12, 2020 in the EQB Monitor. A 30-day
public review and comment period was open October 12 through November 12. An online
public information meeting was held on November 5, 2020 to provide information on the
project and EIS scoping process. The public meeting included a question-and-answer
session along with a formal, verbal public input session. Written and verbal comments

Grindstone Dam Removal June 20, 2023
Draft Environmental Impact Statement Page | 7



6/20/2023

were received from a total of 16 entities during the 30-day review period and considered
during development of the FSDD.

The scope of the EIS was described in the FSDD and approved on December 7, 2020. The
purpose of the FSDD was to identify project alternatives and topics with potential effects
to be assessed in the EIS. The FSDD also identified studies that will be required to assess
effects. Also included with the FSDD is a Response to Comment document, which
responds to substantive comments received during public review of the draft scoping
documents.

On May 25, 2021, the DNR published the EIS Preparation Notice in the EQB Monitor. The
EIS preparation notice identified the alternatives that will be addressed in the draft EIS
and topics that will be analyzed. A press release was also issued at this time.

1.4.2.1. Alternatives

Per Minnesota Rules 4410. 2300, item G, the EIS must include the no action
alternative and at least one alternative of each of the following types or provide a
concise explanation of why no alternative is included in the EIS: 1) sites; 2)
technologies; 3) modified designs or layouts; 4) modified scale or magnitude; or 5)
an alternative incorporating reasonable mitigation measures identified through
comments on the scope or the draft EIS. Alternatives may be excluded only if they
meet one (or more) of the following criteria:

a) underlying need for or purpose of the project is not met;

b) significant environmental benefit over the proposed project is not
provided; or

c) another alternative is likely to be similar in environmental benefits but will
have less socioeconomic impact.
Alternatives included in the EIS consist of the no action alternative (leave the dam
in place) and one modified design consisting of a partially engineered restoration.
Descriptions of these two scoped alternatives are provided in Section 2.

Alternatives not included in the scope are described below.

1.4.2.1.1.  Site Alternatives
No site alternatives were evaluated for the proposed project because the project
purpose is reliant on a specific dam in a specific location being removed due to
instability and safety issues.
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1.4.2.1.2. Technology Alternatives
In consultation with the DNR Dam Safety Unit regarding availability of other
technology alternatives, DNR engineers were not aware of other technologies that
could be employed as an alternative to the proposed project. Therefore, no
technology alternatives were evaluated.

1.4.2.1.3. Modified Design

1.4.2.1.3.1. Rock Arch Rapids
Modification of the dam with rock arch rapids to maintain existing pool
elevation was not evaluated for the proposed project because this
alternative would not satisfy all purposes of the proposed project.
Construction of a rock arch rapids would maintain the current full pool
reservoir, remove the drowning hazards associated with the current dam,
and allow for fish and wildlife passage; however, instability issues would
remain near the earthen berm, normal sediment transport would still be
disrupted and natural stream features and habitat diversity would not be
allowed to establish with this design.

1.4.2.1.3.2. Fully Engineered Alternative

The fully engineered restoration alternative was conceptualized during
the scoping process as part of environmental review for the Grindstone
Dam Removal Project and was described in the Final Scoping Decision
Document for the project. The fully engineered restoration alternative
would include the same dam removal as the proposed project, but rather
than letting the river channel naturally restore, this alternative would
restore the resultant river channel with full engineering. Implementation
of the fully engineered restoration alternative would include: drawdown
of the reservoir; consolidation of sediments; excavation of the river
channels; and dam removal. In this alternative, the resultant stream
would be manipulated along much of its distance within the AMA to
design specifications that would ensure channel stability.

A screening analysis was completed in March 2022 to evaluate whether
the fully engineered restoration alternative meets the needs of the
proposed project and whether it would provide any significant
environmental benefits in comparison to the proposed project or
another alternative being considered (Appendix A). An alternative may
be excluded from analysis in the EIS if it is determined that the alternative
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would not meet the underlying purpose of the project or offer
significantly less environmental or social impacts (Minnesota Rules
4410.2300 item G). The screening analysis determined that the fully
engineered restoration would likely meet the project purpose, but that
this alternative would not offer significantly less environmental or social
impacts compared to the alternatives discussed within the EIS. Therefore,
the fully engineered alternative is not included in the analysis of impacts
within the EIS.

1.4.2.1.4. Scale or Magnitude Alternatives

Reconstruction of the dam as a scale or magnitude alternative was not evaluated
for the proposed project. Rebuilding the dam would address the aging
infrastructure and safety concerns related to needed repairs and the inability to
pass floods of the current dam and therefore satisfy one purpose of the proposed
project. However, over the long-term the infrastructure and safety concerns would
remain. The continuous need for maintenance and repairs would still exist and the
risk of dam failure would continue. Rebuilding the dam would not satisfy additional
purposes of the proposed project. The purposes of restoration of connectivity for
fish and aquatic life, natural stream features, and natural sediment and nutrient
transport within this section of the Grindstone River would not be achieved.
Additionally, the purpose of addressing public safety concern for drownings
caused by the hydraulic roller of the dam would not be accomplished.

1.4.2.1.5. EIS Topics

The FSDD described potentially significant and relevant issues to be included in
the EIS based on the content of the SEAW. A purpose of the scoping process is to
identify only those potentially significant issues relevant to the proposed project
according to Minn. R. 4410.2100, subpart 1. The FSDD listed topics that were
adequately analyzed by the SEAW and where additional analysis is not warranted;
topics where significant impacts are not expected but additional analysis is
required; and topics where potentially significant impacts may result and additional
analysis is required.

1.4.2.1.6. Topics Determined to be Adequately Analyzed in Scoping EAW
The SEAW identified and described several topics that are not relevant or minor
issues and will not be further analyzed in the EIS. The topics not included in the EIS
are listed below:
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e Cover types and plans

e Wastewater and stormwater

e Hazardous materials/wastes

e Historic properties

e Visual

e Air (stationary source emissions, vehicle emissions, dust and odor)
e Noise

e Traffic

Socioeconomic effects were also determined to be adequately analyzed by the
SEAW. The proposed project would not be expected to have negative
socioeconomic effects on the community. Social effects consider the ways in which
the proposed project would have an effect on the community, such as how
residents and visitors connect to the community historically and in the future.
Economic effects considers ways in which the proposed project would have effects
on the local economy.

Existing socioeconomic benefits of the Grindstone Reservoir include provision of
public access to water resources, fishing, recreation, education, and outreach. All
of these benefits would be expected to be maintained or improved following the
proposed project. The existing boat launch and fishing pier provide access to the
reservoir. Both the launch and the pier would be removed by the proposed project.
Public access to the Grindstone River would be maintained following the proposed
project by an anticipated public carry-in access for kayaks, canoes, and tubes at or
near the location of the existing boat launch. Access for anglers would persist along
the restored riverbank and the improved fish passage as a result of dam removal
would be expected to a provide a similar or improved angling experience. Areas
for outreach and education would still exist following the dam removal. An
interpretive sign related to the history of the area would also be installed The
Willard Munger State Trail crosses the Grindstone River just downstream of the
dam and would potentially be rerouted during the demolition period of the dam.
The trail reroute would be temporary in nature and recreational use of the trail for
the community and visitors would continue to exist over the long-term. No
commercial boat traffic occurs within or near the proposed project. The proposed
project would not be expected to have economic effects on employment or the
local economy.
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1.4.2.1.7.  Significant Impacts are not Expected and Further Analysis Needed

The FSDD identified four topics that require further analyses beyond the SEAW, but
that are not expected to have significant impacts. These topics and corresponding
EIS sections are listed below:

e Wetland (Section 3.1)
e Hydrological effects (Section 3.2)
e Sediment and contaminants (Section 3.3)

e Plant communities, wildlife, fish, and sensitive ecological resources (Section
3.4)

1.4.2.1.8. Potentially Significant Impacts May Result and Further Analysis Needed
The FSDD identified three topics that require further analyses beyond the SEAW,
and that may result in potentially significant impacts. These topics and
corresponding EIS sections are listed below:

e Geology — karst (Section 3.5)
e Groundwater — private wells (Section 3.6)
e Public waters and riparian rights (Section 3.7)

1.5. Government Approvals and Federal Regulatory Program and Law
Requirements

The EIS provides information and evaluation on potential environmental impacts resulting
from the proposed project and scoped alternatives, as well as identifies the possible need
for additional mitigation measures. The EIS is not a decision-making document but is to
be used by governmental units as information and a guide for the permitting process
(Minnesota Rules, 4410.0300: Authority, Scope, Purpose, and Objectives). All Minnesota
local and state government bodies identified in an EIS with permitting authority shall
consider the report in making any decision to authorize the project according to
Minnesota Rules, 4410.7055. Also, if an EIS is required for a governmental action (defined
by Minnesota Rules, part 4410.0200, subpart 33); no permits or approvals may be granted,
nor can a project begin until environmental review is completed, including an EIS
Determination of Adequacy by the DNR, according to Minnesota Rules, 4410.3100.

Although the EIS provides information for use in permit issuance or denial, it is not
required to gather or present all necessary permit-related information. Additional
information may be required as part of the various permitting processes depending on
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the permit and the permitting authority. A Determination of Adequacy does not mean a

permit will be granted.

The permits and approvals required or potentially required for the proposed project are

listed in Table 1-1.

Table 1-1. Summary of Federal, State and Local Permits, Approvals, and Federal Regulatory
Programs and Laws Related to the Proposed project.

Unit of Government

Type of Application

Status

US. Army Corps of | Section 10 permit To be obtained
Engineers (USACE)
USACE Section 404 permit To be obtained
DNR Public waters work permit | To be obtained
(depending on permitting
process and timing,
multiple permits may be
needed)
DNR Wetland Conservation Act | To be obtained
(WCA)
DNR Dam safety permit To be obtained
DNR Endangered species taking | To be obtained if necessary
Permit
Minnesota Pollution | National Pollution | To be obtained
Control Agency (MPCA) Discharge Elimination
System/State Disposal
System (NPDES/SDS)
construction  stormwater

(CSW) permit

MPCA 401 water quality To be obtained
certification
antidegradation
assessment

MPCA Notification to manage | To be obtained if necessary

dredged material without a
permit
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Unit of Government

City of Hinckley and/or Pine

Type of Application

Permit to move fill within

Status

To be obtained if necessary

impacts outside of state
owned land)

County shoreland management
zone
Pine County WCA  review (wetland | To be obtained if necessary
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2. PROPOSED PROJECT AND ALTERNATIVES

2.1. Proposed Project Overview

The proposed project includes the removal of the Grindstone Dam along with floodplain
grading and construction of a series of riffles with associated erosion control methods
such as toe wood-sod mat for bank protection and reestablishment of the riparian zone.
The area of impact of the proposed project includes the 26.6-acre Grindstone Reservaoir,
which would be permanently eliminated, the area immediately surrounding the dam,
access routes for construction equipment, and downstream areas that may receive
sediment.

Implementation of the proposed project would include (in sequential order): 1) drawdown
of the reservoir, 2) consolidation of sediments, 3) dam removal and 4) floodplain grading
and construction of riffles and associated erosion control methods. As the reservoir nears
the end of drawdown and the floodplain establishes from exposed sediment, the river
channel would reconfigure with pattern, dimension, and profile based on the underlying
substrate and historic meander patterns (Figure 2-1). Typically, the thalweg (deepest
portion of the channel) would end up in the deepest part of the reservoir, most likely the
historic channel itself. The new channel may laterally migrate small distances during this
time as the channel stabilizes and vegetation establishes. Once the drawdown is complete
and the spillway removed, the remaining components of the dam would be demolished
and removed from the site. Water would continue to run through the site and work would
occur during low flow conditions. The earthen embankments would be excavated and
graded using heavy equipment. The riffles would be installed following site preparation
to stabilize sediments, allow for passage of flood flows, and to maintain continuity with
the floodplain.

2.1.1. Drawdown

Implementation of the proposed project would be initiated with a slow drawdown. The
drawdown would allow for controlled release of reservoir waters, sediment consolidation,
and facilitate subsequent implementation activities. Specifically, the proposed project
includes demolition and removal of the main spillway structure and its abutments, the
sluicegate, sheet piling and concrete reinforcements on the embankments. Proper erosion
control and bank protections would be implemented with removal of the concrete
reinforcements. All waste materials resulting from the demolition and removal of the dam
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would be disposed of at an approved offsite facility. Staging areas for heavy equipment
would be located in the current parking area near the dam. Once the reservoir is drawn
down and soils become dry, additional staging areas may be located within the newly
created floodplain, if additional work is needed to shape the river channel.

Drawdown of the reservoir is planned to utilize one of two methods: 1) The sluice gate
would be opened allowing for monitored release of flow, or 2) A series of notches would
be created in the spillway to initiate a slight increase in the rate of water release.
Demolition would proceed in a slow, precise manner to allow for a gradual, controlled
release of water, which would minimize excess flow and deposition of sediment
downstream. Length of drawdown would depend on river flow and precipitation;
stabilization of sediments forming the floodplain in the emerging reservoir bed; and
would occur in accordance with Public Waters Work Permit and other permit conditions.
With either method, as the river incises in the sediments within the middle reach of the
reservoir, it would generate fine sediment. The deeper and wider pool directly upstream
of the dam, coupled with riffle construction, would function as a sediment trap as the river
rebuilds its floodplain. Any issues that may occur during drawdown would be evaluated
for any corrective actions that may be necessary.

2.1.2. Consolidation of Sediments

Following drawdown, loose, fine sediment would naturally consolidate and stabilize within
the reservoir bed. Reservoir bed soil stabilization would begin immediately and be
stabilized in accordance with permits as it becomes dewatered and revegetated.

2.1.3. Dam Removal

The proposed project includes demolition and removal of the main spillway structure and
its abutments, the sluicegate, sheet piling and concrete reinforcements on the
embankments. Demolition of the dam would be done preferably during low flow
conditions (which typically occur late summer through fall) but could begin in normal
mid-summer flows. Flow monitoring may be conducted before the proposed project
begins to determine the exact timing and drawdown strategy. Equipment used in the
demolition of the dam would likely be a hydraulic jackhammer or grinder attached to an
excavator. Staging areas for heavy equipment would be located in the current parking
area near the dam. Once the reservoir is drawn down and soils become dry, additional
staging areas may be located within the newly created floodplain, if additional work is
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needed to shape the river channel. All waste materials resulting from the demolition and
removal of the dam would be disposed of at an approved offsite facility.

After the dam is removed, the project proposes to allow the river channel to reform
naturally for a period of months to one year, as determined by reservoir sediment, rainfall
frequency and intensity and channel-forming flows (flows that occur when the river
reaches the top of its banks). Once the main channel would be considered to be
established (expected to be within one-year post-dam removal), grading and riffles would
be installed. Allowing time for soils to consolidate before grading and construction of
riffles is necessary, otherwise the soil would likely be too saturated to handle construction
equipment.

2.1.4. Grading and Structures

After the sediment consolidation and dam removal, it is expected that a form of grade
control would need to be installed in the channel in the area of the removed dam to slow
flows and prevent excess incision of the channel and to assure a connected floodplain.
This would likely take the form of a series of in-stream riffles. Additionally, toe wood-sod
mat would be needed to protect the bank in the proximity of the riffles. The riffles are
proposed in an area that is currently overwide, and the riffles need to tie into banks that
do not currently exist. Bank protection measures such as coir wrap or toe wood-sod mat
would protect the rebuilt banks from erosion, and allow time for the riffles and associated
banks to stabilize and establish vegetation. Materials for the toe wood-sod mat can be
utilized if any tree removal is occurring in the area; otherwise, the contractor would be
required to source additional trees for the project. Floodplain grading may occur post-
dam removal if determined to be necessary for connectivity. Grading, any necessary
stream channel modification/excavation, and installation of in-stream grade control
would require the use of heavy equipment. Natural excavated materials (soil and rock)
from the dam removal and any bank shaping/grading necessary would be used on-site
to ensure design elevations are met. Continuous intervention to the channel is not
expected after the restoration (natural or engineered) is completed.

The access road to the upstream riffle would be graded using heavy equipment. If site
conditions arise and additional fill is needed for the access road, the sediment
accumulating in the dam pool could be used; ultimately this decision would be made by
the contractor. If the area is still saturated from the drawdown, timber mats or similar may
be needed to run machines over to prevent them from getting stuck. The placement of
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traction items would be temporary. In addition to the bulldozer, an excavator would be
used to place baserock and boulders for the riffle; flat fishing stones for angler and other
recreational access may also be placed along the shoreline. Any trees that are removed
would then be used for the toe wood-sod mat structures. Once the project is finished, the
access road may be converted to a boardwalk or covered with gravel to retain it as a
walking and recreation path to the riffle. Gravel and any other materials (i.e. timber mats)
to make the site accessible during construction would be sourced from offsite and located
by the contractor.

Grading and structures would include: grading at the dam site, installation of riffles (at the
dam site and upstream), toe wood-sod mat installation, and grading of the dam
embankment. The upstream riffle would require access paths that would be built at the
floodplain elevation, facilitating reforming of the floodplain and double as an initial access
for anglers. The project area would be changing as sediment deposits. The exact
sequencing of these construction activities would be at the discretion of the engineer and
contractor. Any concerns related to downstream bridge stability would be addressed by
appropriate professional engineers.

Once the grading and structures phase is complete, the exposed soils of the floodplain
would be seeded with a native plant mixture; trees may be selectively planted in the
following year. Newly-exposed reservoir sediments typically experience significant
vegetation the first growing season; however, it would take two to five growing seasons
for the native planting to fully establish. The site would be monitored for invasive species
and vegetation best management practices (BMP) would be used to control invasive
species.
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Figure 2-1. Predicted initial channel alignment following proposed project implementation. Dark blue areas indicate areas of pool
formation. The two constructed riffles are depicted at the dam location and just upstream.
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2.2. Alternatives

Two alternatives were identified for analysis in the EIS and include the no action alternative
and one modified design. Alternatives not selected for further analysis during the scoping
process are described in section 1.3.2.

2.2.1. No Action Alternative

The no action alternative provides the context for the potential environmental and
socioeconomic effects that would occur if the project is not developed. The no action
alternative includes keeping the dam in place with ongoing maintenance and possible
major repairs.

Existing conditions of the dam and recommendations for ongoing maintenance were
provided by the DNR Dam Safety Unit based on inspections in 2016 and 2020 (Dostert,
2020; Zwilling, 2017). Both inspections determined the dam to be in poor condition and
failing. Major cracks were identified on both abutments. The south abutment had a
significant tilt in 2016 that was partially stabilized in 2014 but continues to deteriorate. A
1-foot diameter sinkhole was identified above the base of the crack on the south
abutment. The concrete cap on the north embankment is severely cracked and is in a
deteriorated state, and the south embankment also has a significant crack. Erosion and
soil loss were noted along both the upstream and downstream face of the south
abutment. Formation of deep holes were noted within shotcrete on the north
embankment.

Risks to public safety by leaving the dam in place include dam failure and risks of death
and injury due to drowning or falls. Dam failure would result in an uncontrolled release of
the reservoir down to the bottom elevation of the breach (failure). The dam is a drowning
risk due to the hydraulic roller created by the dam. Two documented drownings have
occurred at the site due to the hydraulic roller. The deterioration of the dam also presents
an injury risk from trips and falls due to the holes in the north embankment.

The no action alternative would also maintain the existing biological and hydrological
impacts of the dam. The dam is currently a barrier to fish and other aquatic life, prevents
natural sediment and nutrient transport, and does not provide natural pool and riffle
habitat.
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2.2.2. Modified Designs or Layouts

One design modification is considered in the EIS and is described below.

2.2.2.1. Partially Engineered Restoration (Meander Excavation)
The partially engineered alternative includes all aspects of the proposed project
with the addition of excavating a meander near station 19+00 to 21+00 as shown
in Figure 2-2. The area of impact of the partially engineered alternative includes
the 26.6-acre Grindstone Reservoir, which would be permanently eliminated, the
area immediately surrounding the dam, access routes for construction equipment,
and downstream areas that may receive sediment.

Demolition of the dam, drawdown of the reservoir and installation of the riffles
would be done in the same manner as described above. Staging areas for the
partially engineered alternative would be the same as the proposed project with
an additional staging area located within the old reservoir bed; the exact site
location would be determined during contract design. Additional access routes
would typically run along the shore of the former reservoir edge as it is likely rock
and would need less time for sediments to consolidate.

Excavating a meander near station 19+00 to 21+00 would provide increased
sinuosity and habitat. Based on a 1939 aerial photo it appears that the channel may
have taken this alignment (MHAPO 2021). Toe wood- sod mat bank stabilization
would be used. The dimension parameters of the surveyed South Branch reference
reach was used as a template for design and assumed footprint of both reaches
upstream of the confluence. An elliptical riffle design that matched reference cross-
sectional area would be used to shape the channel. Elliptical cross-sections have
advantages when excavating new channels as they reduce near bank shear stress
and allow vegetation to become established on the side-slopes and stabilize banks.

The excavated meander would likely be dug prior to the removal of the dam but
after the sediments have had time to consolidate following drawdown. An
excavator would be used to first dig the channel to the proper dimensions; this
excavation would be done offline to minimize sediment release. After the meander
is dug, the toe wood-sod mat would be installed. Timing of completion of channel
excavation and toe wood-sodmat installation would be dependent on weather.
Preferably, the excavated meander would be given a growing season for vegetation
to establish before it is reconnected to the flowing river. Floating silt curtains would
be used downstream when adding flow back to the meander. If the generated
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sediment from the meander can be used onsite, it would be stored either near the
meander or near the upstream riffle within the floodplain for a limited amount of
time as dictated by the permit. If the generated sediment is not needed, it would
be disposed of offsite; the location of disposal and/or storage would be
determined by the contractor.
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Figure 2-2. Partially engineered excavation with excavated meander at Station 19+00 to 21+00.
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3. AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES

3.1.  Wetland Impacts

This section describes the wetland resources potentially affected by the proposed project,
potential wetland impacts related to project implementation, and measures proposed to
avoid, minimize, or mitigate impacts.

3.1.1. Affected Environment

Wetlands are located adjacent to much of the Grindstone Reservoir and the Grindstone
River upstream of the reservoir. Some of these wetlands likely exist in their current
locations due to the surface water elevation maintained by the dam. The historical extent
and types of wetlands prior to dam construction are unknown.

The Final Scoping Decision Document (FSDD) identified the need for a wetland
delineation to document existing wetland boundaries and types. A Level 1 wetland
delineation dated April 27, 2021 determined the boundaries and types of wetlands
potentially impacted by the proposed project (Appendix B).

The Level 1 delineation consisted of an examination of available mapping resources (soils,
topography, National Wetlands Inventory, aerial photographs, historic aerials) to
determine potential presence of wetlands. Boundaries were digitized based on
topographic relief (2-foot Light Detection and Ranging (LIDAR) derived contours) and
wetland signatures identified on aerial photographs. The boundaries were field-verified
to confirm accuracy and document wetland plant community types.

A total of 13 wetlands were delineated along with two riverine aquatic resources (Table
3-1; Figure 3-1). The two riverine aquatic resources correspond to the Grindstone
Reservoir and Grindstone River. Delineated wetland acreage totals 51.2 acres not
including the two riverine aquatic resources. The delineated wetlands generally comprise
a mix of Type 1 (Floodplain Forest), Type 2 (Fresh Wet Meadow/Sedge Meadow), and Type
6 (Alder Thicket) wetlands. Field observations described these wetland areas as a mosaic
of both upland and wetland ranging from 15 to 100 percent wetland depending on
microtopography. Although the wetland-upland mosaic contains some portion of upland
over small microtopographic scales, the entire area is considered wetland. A portion of a
fisheries pond downstream of the dam was delineated and identified as a Type 80
(Freshwater Pond).

Grindstone Dam Removal June 20, 2023
Draft Environmental Impact Statement Page | 24



6/20/2023

The Wetland Conservation Act (WCA) Technical Evaluation Panel (TEP) conducted an on-
site pre-application review of the Level 1 wetland delineation on July 21, 2021. The TEP

noted several mineral flats that were not identified by the Level 1 wetland delineation. The

mineral flats were disconnected from the reservoir and appeared to be receiving water

primarily from surficial hydrology. Mineral flats are flat, precipitation-fed wetlands that

are frequently present on former river terraces that have been disconnected from the

main channel.

Table 3-1 Wetland and riverine resources identified by the Level 1 wetland delineation.
Additional mineral flat wetlands were noted during the TEP field review.

Resource | Resource Circular 39 Cowardin Eggers & Reed Classification Resource
ID Type Classification | Classification Area
1 Tributary Type 90 R2UBG Riverine 1.02
2 Wetland Type 1/2 PEM1B/FO1A Floodplain Forest/Fresh Wet 1.91
3 Wetland Type 2/6 PSS/EM1B Sedge Meadow/Alder Thicket 0.40
4 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 15.72
5 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 13.44
6 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 0.31
7 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 1.51
8 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 0.79
9 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 12.68
10 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 0.12
11 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 0.87
12 Wetland Type 2/6 PSS/EM1B Sedge Meadow/Alder Thicket 0.05
13 Tributary Type 90 R2UBG Riverine 29.03
14 Wetland Type 1/2/6 PSS/EMAlB/FOI Flo&izlggn;f/;;sg 'FI'E(S:}I:thVEt 3.26
15 Wetland Type 80 PUBK Freshwater Pond 0.11
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Figure 3-1. Delineated wetland boundaries labeled by Resource ID. The “Environmental Clearance Boundary” indicates the spatial

extent of the study limits.
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3.1.2. Environmental Consequences

This section describes both temporary and permanent impacts that are anticipated to
occur to the existing wetlands present within the project vicinity for the proposed project
and project alternatives. The term “impact” has a specific regulatory definition for state
and federal wetland regulations. Wetland impacts within the EIS are considered under
these specific regulatory definitions.

3.1.2.1. Proposed Project
Dam removal and subsequent changes in surface water elevation would create new
wetlands within the restored floodplain, while also fully and partially draining some
existing wetlands. Permanent angler access is proposed along the access route for
riffle construction and may include a boardwalk or foot path that would minimize
or avoid wetland fill. No other wetland impacts are expected.

The proposed project would likely create new wetlands and may result in net gain
of floodplain wetlands. Wetland creation within the restored floodplain is inherent
to project design and independent of potential regulatory wetland mitigation
requirements (see Section 3.1.3). The channel of the Grindstone River within the
existing area of the Grindstone Reservoir would be restored by allowing the new
channel to naturally form following dam removal. Adjacent sediments to the
restored channel would be exposed and a new floodplain would form adjacent to
the restored channel. Bathymetry data indicates the reservoir bottom to be
generally representative of the historical floodplain. Much of the exposed sediment
would be expected to function as floodplain and maintain hydrologic connection
to the Grindstone River such that wetland hydrology would establish. The TEP also
noted a likely net gain of wetlands during the pre-application field review. The
precise area, location, and type of new wetlands is unknown and is dependent on
river channel evolution. The wetlands would likely occupy a significant portion of
the restored floodplain and comprise mostly Type 1 or Type 2 emergent wetlands,
with some succession of emergent wetlands to wooded wetlands in future
decades. Exposed sediments would be seeded with a native plant mix and planted
with trees to aid native plant community succession. Lower surface water elevations
following dam removal would permanently impact the existing wetlands to some
degree. Drainage may occur to the extent that wetland hydrology could be altered.
Partial drainage would also likely occur to some remaining wetlands and cause
change in the wetland boundary or type.
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The specific wetlands and acreage lost or altered via drainage would depend
primarily on floodplain response following dam removal. The EIS assesses
hydrological effects of the dam removal, including changes to the floodplain, in
Section 3.2 via a steady state Hydrologic Engineering Center River Analysis System
(HEC-RAS) model. The modeled floodplain provides useful information for
identifying locations and relative scales of hydrologic changes that would affect
wetlands. The existing 100-year floodplain aligns approximately with the Level 1
wetland boundaries. Though not an indicator of wetland hydrology, results from
the model combined with the Level 1 delineation are useful to generalize locations
where changes to floodplain and wetland hydrology might be greatest.

Wetlands most affected by dam removal are likely those immediately upstream of
the dam where the impoundment is largest (e.g. Resource IDs 4, 11, 12). New
channel and floodplain formation in these currently impounded areas would likely
occur at greater elevation differences from existing wetlands compared to existing
wetlands located farther upstream. Model results also suggest the wetlands
immediately upstream of the dam would be most affected by changes in floodplain
location. Wetlands farther upstream would be less affected by dam removal (e.g.
Resource IDs 5, 8). The Grindstone Reservoir already functions as a river in these
areas and receives flow from the north and south branches of the Grindstone River.
However, model results indicate that the floodplain in these areas would still be
affected and could result in partial drainage.

Modeling results indicate very little change downstream of the dam and wetlands
at these locations would not likely be significantly impacted (e.g. Resource IDs 2,
3, and 14). The mineral flats identified by the TEP would also likely not be
significantly impacted as they are disconnected from the reservoir and hydrology
is driven primarily by precipitation and surface flow from adjacent upland.

Completely and partially drained wetlands would experience shifts in hydrology
following dam removal that could impact ecological condition. The wetlands are
primarily dominated by trees and shrubs that are likely to persist as dominant
cover, with small areas of sedge meadow that would be more sensitive to
hydrologic change. However, the changes to hydrology could facilitate
colonization of invasive species like common buckthorn (Rhamnus cathartica).
Buckthorn is abundant within the AMA, including in delineated wetland areas (DNR
2013). Many other invasive species are present including reed canary grass,
birdsfoot trefoil, Kentucky bluegrass, exotic honeysuckle, spotted knapweed, and
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Canada thistle. Areas of sedge meadow would be more sensitive to shifts in
hydrology and invasion than forested areas.

Drainage of wetlands due to the proposed project may be considered an impact
under the Minnesota WCA pursuant to Minnesota Rules 8420.0111, subpart 32.
Determination of impact would be subject to regulatory review of historic wetland
condition prior to dam construction, existing conditions, and proposed conditions.
Wetland impacts may also be regulated by Section 404(a) of the federal Clean
Water Act.

Construction of the upstream riffle feature would require an access route that is
proposed to be retained as permanent angler access to the restored channel. The
access route may be converted to a boardwalk or foot path with a smaller footprint
than the proposed access. The access route would likely transect both existing
wetland and the exposed basin. A boardwalk would likely minimize or avoid
wetland impacts. If proposed fill is included for a foot path, the portion of the foot
path within existing wetland would likely be considered permanent impact under
WCA and the Clean Water Act. The portion of the proposed access route within the
existing reservoir is likely under DNR and USACE jurisdiction.

3.1.2.2. No Action Alternative
The no action alternative would not affect the existing wetlands unless the dam
failed. Uncontrolled releases could drain existing wetlands or alter and degrade
hydrology. Without active restoration of exposed sediments, invasive plant species
could become established in these areas.

3.1.2.3. Partially Engineered Restoration
A partially engineered restoration would likely result in similar wetland impacts as
described for the proposed project. The change in surface water elevation would
be the same and the resulting floodplain would be very similar. Additional
temporary impacts could occur if access through wetlands is needed for
construction of the meander.

3.1.3. Proposed Mitigation and Monitoring Measures

Mitigation and monitoring would be completed, at a minimum, according to state and
federal regulatory requirements if determined necessary. State regulations may or may
not require mitigation under WCA and MPCA rules, and mitigation is dependent on review
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by applicable regulatory agencies. WCA regulates wetlands in Minnesota that are not
public waters. The purpose of WCA according to Minnesota Rules 8420.0100 is to:

A. Achieve no net loss in the quantity, quality, and biological diversity of Minnesota’s
existing wetlands;

B. Increase the quantity, quality, and biological diversity of Minnesota’s wetlands by
restoring or enhancing diminished or drained wetlands;

C. Avoid direct or indirect impacts from activities that destroy or diminish the
quantity, quality, and biological diversity of wetlands; and

D. Replace wetland values where avoidance of activity is not feasible and prudent.

Minnesota Rules 7050 also set forth water quality standards and mitigation principles for
the protection of wetlands and are administered by MPCA. Minnesota Rules 7050.0186
state:

Subpart 1. It is the policy of the state to protect wetlands and prevent significant
adverse impacts on wetland beneficial uses caused by chemical, physical, biological,
or radiological changes. The quality of wetlands must be maintained to permit
propagation and maintenance of a healthy community of aquatic and terrestrial
species indigenous to wetlands; preserve wildlife habitat; support biological diversity
of the landscape; and be suitable for erosion control, groundwater recharge, low flow
augmentation, storm water retention, and stream sedimentation. In addition, these
waters must be suitable for boating and other forms of aquatic recreation as specified
in part 7050.0222, subpart 6; general industrial use as specified in part 7050.0223,
subpart 2; irrigation and use by wildlife and livestock as specified in part 7050.0224,
subparts 2 and 3; and aesthetic enjoyment as specified in part 7050.0225, subpart 2.

If the proposed permanent angler access route is not able to avoid wetland fill via a
boardwalk or other design alternative, fill would likely be considered a permanent impact
and require a wetland replacement plan under WCA and MPCA rules. Drainage or wetland
type conversion may be considered as “no-loss” due to the project purpose of fish and
wildlife habitat restoration, meaning that WCA would not consider these impacts to result
in permanent loss or impact to wetlands. Per Minnesota Rules 8420.0415, part D, fish and
wildlife habitat restoration projects conducted by public agencies qualify under no-loss
criteria. No-loss determination would require documentation and comparison of historic,
existing, and proposed conditions. If a no-loss determination does not apply, the drainage
or wetland type change impacts would likely require a wetland replacement plan. The
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replacement plan would also require a similar comparison of historic, existing, and
proposed conditions, including demonstration of proposed impacts. The replacement
plan would require approval by WCA authorities and would either achieve replacement
by purchasing credits from a wetland mitigation bank or through approved project-
specific restoration within the Hinckley AMA. If necessary, a replacement plan must be
approved prior to construction of the proposed project.

Federal regulations may require compensatory wetland mitigation similar to the WCA
replacement plan depending on final project design and agency review. The Grindstone
River is a federal navigable water under Section 10 of the River and Harbors Act and a
water of the United States (WOTUS) under Section 404 of the Clean Water Act. Section 10
regulates work in navigable waters and Section 404 regulates discharges of dredge and
fill material into WOTUS. Wetlands adjacent to the Grindstone River are likely considered
WOTUS. Compensatory mitigation may not be required should the proposed project
qualify for a USACE general permit (for example, Nationwide Permit 53 — removal of low-
head dams).

Permits issued by the federal government such as Section 10 and Section 404 permits
also require certification under Section 401 of the Clean Water Act. Section 401
certification ensures that a permit is not issued that would result in a violation of state
water quality standards set under the Clean Water Act. In Minnesota, the MPCA either
reviews and certifies federal permits under Section 401 or waives the review. The MPCA
issues a general certification for activities covered under federal nationwide and general
permits. Activities not covered by a nationwide permit require an individual certification
from the MPCA.

Specific regulatory requirements related to wetland impacts are strongly dependent on
final project design and subsequent findings of the wetland regulatory review process.
Interagency coordination among the project proposer and regulatory agencies is
ongoing. Should the proposed project advance, interagency coordination would be
critical to determine final mitigation measures.

Mitigation and monitoring would also consider the impacts to existing wetlands that may
be potentially impacted beyond regulatory requirements. Drained wetlands would
experience shifts in hydrology and vegetation and would require management to aid in
natural succession to upland plant communities. Mitigation and monitoring measures for
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wetland plant communities are described further in Section 3.4.3.1, which also addresses
upland plant communities affected by the proposed project.

3.2. Hydrological and Hydraulic (H&H) Effects

This section describes the hydrology and hydraulic (H&H) study in the vicinity of the
Grindstone Dam. The purpose of the study is to examine how the existing floodplain and
the Grindstone River water levels in the area may potentially be affected by the proposed
project. This section also includes measures proposed to avoid, minimize, or mitigate
impacts. The focus for this section is primarily on the flooding events within the project
area, including recurrence intervals for the 2-, 10-, 50-, 100-, and 500-year storm events.

3.2.1. Affected Environment

The Grindstone River is within the St. Croix River Basin and is a tributary of the Kettle River.
The Grindstone Dam is located downstream of the junction of the North Branch and South
Branch Grindstone Rivers. The watershed area that drains to the Grindstone Dam is
approximately 76.7 square miles (USGS, 2021), and consists of primarily agricultural and
rural land uses. The Grindstone Reservoir is located immediately upstream of the
Grindstone Dam and is impounded at the dam elevation of approximately 1,019 feet
above mean sea level. Upstream of the reservoir, the North and South Branch Grindstone
Rivers are widened due to the slow flow caused by the impoundment. Downstream of the
dam are multiple bridge crossings and a steeper river slope with some sinuosity that
results in a faster moving river at a lower elevation.

Removal of the Grindstone Dam would open approximately 25.7 miles of public
watercourse upstream of the dam as free-flowing (including the North Branch, South
Branch, and an unnamed tributary to the South Branch). The only upstream dam is located
at the outlet of Grindstone Lake. The Grindstone Dam is located within a Federal
Emergency Management Association (FEMA) Zone A floodplain area. There are FEMA
Hydraulic Models from 2010 in the project area that are available from the DNR Floodplain
Unit. Those models are the best available data at this time. The existing floodplain
boundary can be seen in Figure 3-2.

3.2.2. Environmental Consequences

An H&H technical analysis was prepared to evaluate the potential impacts of the dam
removal on flood levels within the Grindstone River (Appendix C). The H&H analysis used
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a steady state HEC-RAS model to estimate water surface elevations, depths, velocity, and
other hydraulic computations at cross section locations along the river reach. The HEC-
RAS model included the North and South Branch Grindstone Rivers approximately 1.4
miles upstream of the Grindstone Dam, and the Grindstone River approximately 6.4 miles
downstream of the Grindstone Dam. The downstream extent of the model is just upstream
of the junction of the Grindstone River and the Kettle River. The extent of the model is
based on the existing model that is the best available from the DNR. The HEC-RAS model
was refined for the project area by incorporating bathymetry data of the Grindstone
Reservoir collected by the DNR and extending model boundaries to capture the
floodplain areas for all storm events evaluated. The HEC-RAS model was not updated
downstream of the Grindstone Dam as a part of this analysis, however the results for
existing and proposed were compared for the entire HEC-RAS model extents. Data used
in the model included peak flow data from United States Geological Survey (USGS) Stream
Stats, and the best available data provided by the DNR from the FEMA effective model
for the area.

3.2.2.1. Proposed Project

Hydraulic impacts from the proposed project were assessed in both a short-term
and long-term condition. These two scenarios were selected for analysis based on
field observations by DNR and assumptions about sediment processes. Based on
DNR field review, the North Branch of the Grindstone River contains fine mobile
sediment within the existing streambed, consisting of organics, silt, and sand, with
a hard bottom underneath. It is predicted that after the removal of the dam and
placement of the rock riffles, the river thalweg would shift down to the hard
bottom, resulting in the sediment mobilizing, and leaving increased depths in areas
of the North Branch Grindstone River. The two scenarios reviewed for the proposed
project were:

1. Short term proposed project: This scenario simulated the river thalweg as it
was surveyed.

2. Long term proposed project: This scenario simulated a new thalweg as a
result of the fine sediment mobilizing and creating a deeper cross-sectional
area in some locations.

The modeled results for the proposed project indicated that there would be a
decrease in water surface elevations upstream of the existing dam in all recurrence
intervals as compared to the existing conditions up to 0.6 miles upstream of the
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dam on the North Branch Grindstone River, and up to 1 mile upstream of the dam
on the South Branch Grindstone River. The maximum decrease in the 100-year
storm recurrence interval would occur at the location of the existing dam and
would decrease by approximately 7.6 feet in the short term proposed project and
approximately 7.7 feet in the long term proposed project. Figure 3-2 shows the
comparison of the existing 100-year floodplain boundary and the proposed project
100-year floodplain boundary.

The proposed project hydraulic modeling indicates there would be no change to
the flood hydraulics of the bridges and other river stations of the Grindstone River
that are downstream of the existing dam.
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3.2.2.2. No Action Alternative

The no action alternative of leaving the dam in place would not change the H&H
conditions unless the dam failed. If the dam failed, there would be a significant and
abrupt change in H&H conditions. A dam failure would cause an immediate and
major safety concern for people utilizing the Grindstone Reservoir and at the
downstream bridge crossings. In the short term, the sudden change in velocity and
water elevation of the river would increase risks for injury to people and river biota
as well as present hazards associated with erosion and debris transport
downstream. In the long-term, once the H&H conditions equilibrate following a
dam failure, the resulting conditions may be similar to the proposed project.
However, impacts from erosion and debris may permanently alter these conditions
and are difficult to predict without a conducting a dam failure analysis model. A
dam failure analysis model was not completed as a part of the H&H modeling.

3.2.2.3. Partially Engineered Restoration
A partially engineered restoration would have similar impacts as the proposed
project. The physical location of the river would change in the partially engineered
restoration with the addition of the meander, but does not significantly change the
H&H water surface elevation recurrence interval results. The hydraulic analysis of
the partially engineered restoration indicated there would be no impact on bridge
structures downstream of the existing dam.

3.2.3. Proposed Mitigation and Monitoring

The steady state HEC-RAS model used to assess the proposed project and partially
engineered restoration showed there is no impact to bridges or structures as a result of
the project, and shows that flood levels will decrease as a result of the project. However,
conditions that may affect the results include:

e Sediment in the river mobilizes and migrates more than expected, causing a
change in hydraulics.
e One or both of the constructed riffles fails, causing a change in hydraulics.

The likelihood of greater than expected sediment mobilization or riffle failure is low and
neither scenario was explored in the H&H analysis. Higher than expected sediment
mobilization could change the predicted impacts if the sediment is deposited in a
downstream location that would have an adverse impact on that specific location’s
hydraulic capacity. For example, if sediment were to be deposited at an existing bridge
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opening, there may be less area for water to pass through the existing bridge, resulting
in higher water levels or flooding that could occur upstream of the bridge opening.

Riffle failure could affect downstream velocities and water surface elevations, and could
have an adverse impact on downstream hydraulic conditions. The constructed riffles
would be controlling the water elevation and velocities of the Grindstone River. If the
riffles fail, there could be resulting flooding downstream or higher velocities that may
result in erosion. Riffle failure was not considered as a scenario in the hydraulic modeling
analysis.

Post-construction monitoring and inspection of the project is warranted to assess
potential for impacts. A post-construction bathymetric survey should be completed to
confirm pre-project assumptions of sediment mobilization should be completed one year
after project completion to confirm pre-project assumptions of sediment mobilization.
Inspection of the constructed riffles should also be completed one year after project
completion to confirm they are constructed and operating as designed. The operation
and maintenance plan for the project should include inspections of the constructed riffle.

Monitoring of nearby DNR-owned bridges and structures would be conducted by trained
hydrology and erosion specialists after the removal of the dam to confirm the proposed
project is operating as expected. It is possible that the existing Grindstone Dam catches
and holds debris during storm events. With the removal of the dam, there may be
increased likelihood of debris jams around downstream bridges, which would impact
scour and increase the frequency for maintenance and removal of debris at bridges.

Monitoring of tributaries upstream of the existing dam would be completed after the
completion of the project. Specifically, the tributary that joins the North Branch
Grindstone River within the Grindstone Reservoir is of concern since it is located within
the area predicted to have decreased flood elevations. Therefore, it may be susceptible to
erosion as a result of the changing flood elevations within the Grindstone River. Bank
erosion assessments would be completed if there appears to be any head cutting in
tributaries or near the junction of tributaries with the Grindstone River as a result of the
water levels changes that occurred from the project.

A Letter of Map Revision (LOMR) submittal may be necessary and would be submitted to
DNR and FEMA following project completion.

3.3. Sediment and Contaminants
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Because reservoirs create slack-water conditions that trap sediment behind dams, any
dam removal project must consider the potential transport of this accumulated “legacy”
sediment downstream. Riverine transport of legacy sediment in unnaturally large rates
can change the shape of a stream channel and the grain size of the streambed sediment,
potentially degrading the habitat of benthic organisms, i.e., those plants and animals that
live on or near the stream bed. Transport of fine-grained legacy sediment can make the
water turbid and harm both fish and filter-feeders such as mussels. This section
characterizes the existing legacy sediment in the Grindstone reservoir, describes the
environmental consequences of disturbing this sediment, and suggests ways to minimize
these consequences.

3.3.1. Affected Environment

The area affected by the proposed project includes not only the approximately 26 acres
where sediment has accumulated behind the Grindstone dam, but also the receiving
waters downstream that would receive legacy sediment mobilized as a consequence of
the dam removal. These waters include the Grindstone River below the dam, the Kettle
River below its confluence with the Grindstone, and the St. Croix River below its
confluence with the Kettle. The Kettle River is a state-designated wild and scenic river
(DNR n.d.), and the St. Croix River is a federally designated scenic and recreational river
(Waters 1977). These designations indicate that these rivers deserve extra scrutiny for
possible environmental impacts from projects in their watersheds.

In recognition of the potential mobilization of legacy sediment, the DNR contracted with
the engineering consulting firm WSB to collect and analyze sediment cores from the
reservoir (Appendix D; WSB 2021). Based on the sample locations described in the FSDD,
WSB collected seven sediment cores, ranging in depth from four to nine feet below grade
(the sediment/water interface). Six cores were taken from the thalweg of the north branch
and main body of the reservoir, and one core was taken from the smaller south branch
(See Figure 3-3). The upper segment in each core was subsampled, as well as an
underlying segment in three of the cores where a stratigraphic change was evident in the
field. All samples were composed of greater than 7% fines (silts and clay) and thus
analyzed further for chemical content (MPCA 2014), which was compared with Soil
Reference Values (SRVs) of possible contaminants. An SRV is a concentration of a
pollutant in soil or sediment that could impact human health and is calculated based on
exposure parameters, toxicity, and chemical risk parameters (Brooks 2021b). When an SRV
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is impractical to apply because of being lower than ambient background concentrations,
then an alternate SRV is determined based on an upper percentile (e.g., 95th percentile)
of ambient concentrations. Arsenic is one such pollutant. A level 1 SRV is low enough to
be safe for residential/recreational settings, where exposure may occur to people of all
ages as they walk or recreate on lawns, parks, playing fields, and gardens. A level 2 SRV is
higher but acceptable for commercial/industrial settings, where children are infrequently
present and exposure to adults on vegetated areas is intermittent and less prolonged. A
level 3 SRV (i.e., concentrations exceeding level 2) indicates that repeated human exposure
is unacceptable, and that the sediment could be landfilled to minimize contact (Brooks
2021).

WSB analyzed the fine fraction of Grindstone sediment samples for a host of possible
toxins: metals and metalloids (arsenic, cadmium, chromium, copper, lead, mercury, nickel,
selenium, zinc, chromium lll, and chromium VI), organics (PAHs and PCBs), and biotically
active components (phosphorus, nitrogen species, and total organic carbon). All
concentrations were below level 1 SRVs (where SRVs have been established) except for
arsenic (WSB 2021).
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Figure 3-3. Sediment core sample location map and arsenic exceedance concentrations

Arsenic is a naturally occurring element that is commonly found in soils and groundwater,
yet it is also considered “highly toxic in its inorganic form” (WHO n.d.). Human exposure
is mostly through ingestion of contaminated groundwater and foods; children could
ingest dust and dirt in some settings. Breathing of contaminated dust could provide
further exposure. Contact with skin is inconsequential (ATSDR n.d.). Chronic exposure can
cause cancer, skin lesions, and in utero damage (WHO n.d.).

Arsenic exceeded all SRVs in the uppermost sediment in four of the seven cores (Figure
3-3), placing these sediments in the level 3 SRV category. Arsenic SRVs for Minnesota
were determined based on the 95" percentile of concentrations in 137 soil samples from
across Minnesota collected to avoid human-caused contamination, i.e., “natural” samples
to the degree possible (Brooks 2021a). Both the level 1 and 2 SRVs for arsenic have
recently (fall 2021) been set at 9 mg/kg (MPCA 2021), whereas the concentrations in the
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uppermost sediment samples from cores C1, C2, C5, and C6 were 24.8, 24.4,10.4, and 28.4
mg/kg, respectively (WSB 2021). These concentrations suggest that if channel material is
excavated from (or exposed at) these sites, then the resulting dredged material is not
acceptable for deposition in either residential/recreational or commercial/industrial
settings (MPCA 2014).

However, such arsenic concentrations may be natural in aquatic sediments. Crane and
Hennes (2016) analyzed surface (0-15 cm) sediment from 54 lakes across Minnesota and
found an average of 10.5 mg/kg arsenic, with substantial variability (standard deviation of
12.6 mg/kg). These data suggest that most aquatic sediment exceeds level 2 SRVs and
would be unsuitable for human exposure. In contrast, the risk to aquatic life is modest. In
an earlier study Crane and Hennes (2007) determined sediment quality targets (SQTs) for
a large number of toxins. A level | SQT provides “a high level of protection for benthic
invertebrates,” and a level Il SQT provides “a moderate level of protection for benthic
invertebrates” (Crane and Hennes 2007, p. xi). All concentrations of arsenic in the sediment
from the Grindstone reservoir lie between the level | and level Il SQT concentrations of
9.8 mg/kg and 33 mg/kg, respectively, indicating a moderate level of protection for
aquatic organisms.

The chemistry of arsenic makes these data unsurprising. Arsenic is commonly bound to
iron and manganese oxy-hydroxides in environmental settings (Ferguson and Gavis 1972,
Aggett and O'Brien 2002, Fendorf et al. 2010). In organic-rich aquatic sediments,
porewaters become reduced and thus dissolve oxy-hydroxides, thereby releasing iron,
manganese, and their bound components (arsenic and phosphorus among them) into
solution where they can diffuse through porewaters. Where the uppermost sediment is in
contact with oxygenated water, iron and manganese once again become oxygenated and
immobilized, which in turn traps adsorbed components such as arsenic. In short, natural
porewater dynamics create a situation where soluble arsenic in the deeper sediment
column diffuses upward and becomes trapped in the near-surface sediment, which thus
becomes enriched in arsenic. If groundwater pressures additionally create groundwater
flow upwards through aquatic sediment (as could happen in the headwaters of a
reservoir), then the enrichment process could be enhanced.

3.3.2. Environmental Consequences

3.3.2.1. Proposed Project
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The proposed project would result in a new stream channel being cut into the
existing legacy sediment behind the dam. Because the reservoir level would be
lowered gradually, the stream cut would begin first in the upper reaches of the
reservoir, redistributing the mobilized sediment into the remaining (diminishing)
pool below as well as to the downstream channel below the dam. Transported
sediment should be confined to the existing downstream channel if the reservoir
is lowered gradually enough to avoid flows greater than bankfull. Transported fine
sediment (silt and smaller) will result in increases in turbidity and potentially impact
the downstream streambed, with negative consequences for fish and benthic biota.
However, such impacts will be short-lived, and because streamflows will remain as
they currently are, there should be no substantial net deposition of fine sediment
in the downstream channel. Transported coarse sediment (sands) may have a
longer-lived impact as a pulse of mobilized sand works its way down the channel
by saltation. This migrating and aggrading wedge of sand could raise the
downstream streambed elevation (Pizzuto 2002) and potentially bury
invertebrates, notably mussel beds (see section 3.4.4.1. Mussels below). The
hydraulic effect of changed bed conditions are discussed above in section 3.2. H&H
Effects.

Fine-grained sediment enriched in arsenic will also be transported downstream.
However, as noted above, arsenic concentrations appear to be the consequence of
natural processes and lower than the level Il SQTs for moderate protection of
benthic invertebrates. These fines will not linger in the downstream channel and
will eventually be deposited in slack-water environments or floodplains, where
arsenic concentrations might be similar. However, a better understanding is
needed of where arsenic is likely to be found and why it is so common in aquatic
sediment (Crane and Hennes 2016). Upstream of the dam location, stabilized banks
composed of former reservoir sediment may immobilize existing arsenic, to the
degree that these dewatered sediments are exposed to oxygen and the arsenic
becomes tightly bound to metal (iron and manganese) oxy-hydroxides. Such
sediment would eventually be moved downstream as a consequence of natural
meander migration over time.

The proposed project will increase the downstream loads of not only sediment but
nutrients as well, to the degree that the existing reservoir traps these sediments
and nutrients. These loads then can contribute to the siltation and eutrophication
of downstream receiving waters (Stanley and Doyle 2003). Sediment trapping
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efficiencies for reservoirs can easily reach over 90% (Brune 1953, Heinemann 1981).
Phosphorus trapping efficiencies have been estimated at 12% globally for 1970-
2000 (Maavara et al. 2015) but can range annually from zero to over 90% for
selected reservoirs (Panuska and Robertson 1999). It seems likely that the existing
trapping efficiency of the Grindstone Reservoir is relatively low, given its age and
shallowness. While the current reservoir traps bedload, much of the fine sediment
and phosphorus continue downstream, and consequently removal of the dam will
increase downstream loads only slightly. Nonetheless, it is important to consider
the eutrophication impact on receiving waters when sediment and nutrient traps
are removed from the channelized system. Far downstream (greater than 90 miles)
of the Grindstone Reservoir, Lake St. Croix has been declared impaired by
eutrophication caused by excess phosphorus loads.

3.3.2.2. No Action Alternative

If the proposed project does not move forward, then the present reservoir will
retain its legacy sediment behind the dam, until such time that the dam fails again.
When this occurs, the sediment release will be a large, uncontrolled event that
could decimate downstream habitat for an unknown (but temporary) period. Up
until dam failure (if it occurs), the reservoir will continue its sediment and nutrient
trapping function but with decreasing efficiencies as it gradually fills with
accumulated sands and fines.

3.3.2.3. Partially Engineered Restoration

The partially engineered alternative involves directing the new channel formation
toward a meander along the north valley wall of the upper part of the north branch
of the reservoir footprint (see Figure 2-2). This proposed channel location is
approximately where the arsenic concentrations in the upper sediment exceed the
level 2 SRV (see Figure 3-3). However, the proposed channel excavation would be
toward the valley wall, where sediments are likely coarser and thus with lower
arsenic concentrations than in the fine sediment near the middle of the channel
(the thalweg). Overall, we do not expect any significant difference in sediment
mobilization and downstream impacts compared to the proposed project.

3.3.3. Proposed Mitigation and Monitoring

A slow drawdown of the reservoir water levels is critical to meter the downstream
transport of fine sediment into small temporary pulses of turbidity that do not overwhelm
or bury the aquatic biota (notably mussels). Both the water and biota should be monitored
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downstream of the dam during its dismantling to document the timing and magnitude
of the turbidity pulse, plus its effective reach downstream (see section 3.4.4.1.3 for
suggested mussel monitoring methods; specific monitoring requirements would be
identified during permitting). A turbidity meter could be installed downstream to monitor
the expected pulses of mobilized fine sediment created as the reservoir is gradually
lowered. Migration of an aggrading sand layer downstream, if any, should be observed
carefully for its potential to bury benthic biota. The plan to minimize sediment
mobilization is discussed more fully in sections 2.1.3. Dam Removal and 2.1.4. Grading
and Structures, but includes removing the dam gradually during low-flow conditions,
allowing sediment consolidation, installing in-stream riffles as grade-control structures,
installing bank stabilization structures, seeding with native plant mixtures, and planting
floodplain-tolerant tree saplings. Full establishment of vegetation on the newly exposed
substrate is expected to take two to five years.

The arsenic-enriched sediment in the north arm of the reservoir presents a challenge
should the partially engineered alternative be selected. This alternative design is discussed
more fully in section 2.2.2.1 above, partially engineered restoration (meander excavation).
If possible, channel excavation should take place while there is still a residual pool
remaining behind the dam to temporarily capture eroded sediment in stormwater runoff
during construction. As noted above, the material excavated to create the meander
channel may be coarse enough to have lower arsenic concentrations than those measured
in the fine sediment in the middle of the channel. This material could be then used as fill
on the inside of the constructed meander, thus burying the fine sediment enriched in
arsenic. Otherwise, if the excavated material still exceeds the level 2 SRV for arsenic (9
mg/kg), then the sediment is technically unsuitable for land application where repeated
human exposure is expected. It may still be suitable for filling the inside of the meander,
if one can argue that the restored floodplain will not receive significant human contact.
Perhaps in addition, cleaner fill could be placed over the dredged sediment placed inside
the meander, thereby limiting exposure at the surface. Since the sediment does not
exceed the level Il SQT for aquatic sediment, another option would be to simply allow the
excavated material to gradually wash downstream, where it would mix with similar aquatic
sediment. A final option would be to landfill the excavated material, where it would be
buried to eliminate human exposure.

Permits required to complete work related to sediment and contaminants include
National Pollution Discharge Elimination System/State Disposal System (NPDES/SDS)
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construction stormwater (CSW) permit. The MPCA is the unit of government responsible
for issuing permits. Specific requirements for mitigation and monitoring would be further
identified and developed during the permitting process.

3.4. Plant Communities, Wildlife, Fish, and Sensitive Ecological Resources

This section describes the plant communities, wildlife, fish, and sensitive ecological
resources within or potentially within the AMA, potential impacts to these resources
related to project implementation and project alternatives, and measures proposed to
monitor and avoid, minimize, or mitigate impacts.

3.4.1. Plant Communities

3.4.1.1. Affected Environment

The Hinckley AMA occurs within the Mille Lacs Upland Subsection of the Western
Superior Uplands. The overburden soils in the area of the dam consist of sandy
loam to loam and were deposited by melt waters from the most recent glacier that
receded from this area approximately 10,000-12,000 years ago. This area
historically consisted of a mosaic of plant community types including hardwood,
coniferous, and mixed forests interspersed with peatlands and other wetland types.
Natural disturbance from fire and windthrow strongly influenced vegetation prior
to European settlement. Currently, three plant communities are present at the AMA
based on information provided in the Hinckley AMA Management Guidance
Document. These plant communities include upland hardwood forest, wooded
wetlands, and shallow lake (DNR, 2017).

The upland hardwood forest on the Hinckley AMA is representative of a Northern
Wet-Mesic Hardwood Forest (DNR plant community code: MHN46) native plant
community. These communities occur as wet-mesic lowland hardwood forests on
level sites with clayey subsoils or high local water tables. Quaking aspen and silver
maple are most abundant, with oaks, elm, basswood, and red maple present. Most
of the shoreline along the river is dominated by trees and shrubs typically found in
wetland forest systems including eastern cottonwood, boxelder, willows, black ash,
and specked alder. Herbaceous vegetation composition was not recorded in the
AMA guidance document, but species typical of this plant community type include
lady fern, wild sarsaparilla, Canada mayflower, dwarf raspberry, large-leaved aster,
sweet-scented bedstraw, and Pennsylvania sedge (DNR, 2016). No ecological
condition rank has been assigned to the upland hardwood forest at the AMA.
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However, the invasive shrub common buckthorn is reportedly abundant and
indicates likely degradation. Northern Wet-Mesic Hardwood Forest is assigned a
conservation status rank of S4 by the DNR, meaning it is "apparently secure;
uncommon but not rare.”

The wooded wetlands at the Hinckley AMA form a wetland complex adjacent to
the Grindstone Reservoir. According to the Level 1 wetland delineation report
conducted for this EIS, these wooded wetlands include predominantly floodplain
forest and alder thicket based on the Eggers and Reed wetland plant community
classification system, with small areas of fresh wet meadow and sedge meadow.
Equivalent DNR Native Plant Community classifications respectively include: Black
Ash-Silver Maple Terrace Forest (DNR plant community code FFn57a), Willow-
Dogwood Shrub Swamp (DNR plant community code WMn82a), and Sedge
Meadow (DNR plant community code WMn82b). No ecological condition rank has
been assigned to the wooded wetlands within the AMA. Similar to the upland
hardwood forest, the invasive shrub common buckthorn is reportedly abundant
and indicates likely degradation. Black Ash-Silver Maple Terrace Forest is assigned
a conservation status rank of S3 by the DNR, meaning it is “vulnerable to
extirpation.” The Willow-Dogwood Shrub Swamp and Sedge Meadow
communities are assigned an S4 or S5 rank depending on composition, which
range from “apparently secure; uncommon but not rare” to “secure, common,
widespread, and abundant”.

The Grindstone Reservoir comprises the aquatic plant community within the AMA
and consists of a shallow lake community impounded by the Grindstone dam.
Bathymetry contours surveyed in 1989 indicated a maximum depth of 10 feet just
upstream of the dam with a median depth of 3.3 feet (DNR, 1993). More recent
bathymetric surveys by DNR staff indicate a maximum depth of 8 feet. The small
size and shallow depth limit the capacity for game fish species. Submerged aquatic
vegetation includes common species such as coontail, northern water milfoil,
Canada waterweed, and several pondweeds (Potamogeton spp.). Floating-leaf and
emergent vegetation are also present and include yellow water lily, cattail, and
arrowhead. Shallow lake plant communities are not included in the DNR native
plant community classification system and therefore are not assigned a
conservation status rank.

3.4.1.2. Environmental Consequences
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3.4.1.2.1. Proposed Project
The upland hardwood forest, wooded wetland, and shallow lake plant communities
would all likely be permanently impacted to varying degrees by the change in
surface water and groundwater conditions. The shallow lake community would be
eliminated by dam removal and replaced with a river channel, riparian shoreland,
floodplain, and upland.

The wooded wetland communities present are dependent on surface water
maintained by the existing dam. Proposed dam removal could lower the water
table and potentially change the water depth, vegetation, and associated wildlife
use of these wetlands, or convert them to non-wetland areas. Wetland hydrology
would reestablish in new areas as the river reconnects with the floodplain following
dam removal. Wetland impacts are discussed specifically in Section 3.1.

The upland hardwood forest could be affected by a lower water table. Northern
Wet-Mesic Hardwood Forest is a plant community that may depend on a high local
water table in spring that decreases slowly over the growing season (DNR, 2016).
Site hydrology of the existing community is unknown, but could be affected by the
impoundment, geomorphic position, soils creating a perched water table, and
interactions with precipitation. If the water table was lowered in the wet-mesic
hardwood forest, species with an affinity for more well-drained soils may colonize
the community. Changes would likely not be rapid and existing trees and shrubs
would persist as dominant vegetation in coming decades. Long-term, the wet-
mesic forest could transition to a mesic forest community such as Central Mesic
Hardwood Forest (Eastern) (DNR plant community code MHc36). A drier forest
community could increase the abundance of tree species such as northern red oak,
sugar maple, paper birch, and bigtooth aspen, which may benefit some wildlife
species. Hydrologic disturbance to the forest community could facilitate
colonization or expansion of invasive species such as common buckthorn, which is
already abundant. Invasive species impacts are discussed specifically in Section
3.45.

3.4.1.2.2. No Action Alternative
The no action alternative would not affect the existing plant communities unless
the dam failed. Uncontrolled release could dewater the shallow lake and adjacent
wooded wetland communities and expose sediments. Without active restoration
of exposed sediments, invasive plant species could become established in these
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areas. Changes to the upland hardwood forest could result in similar shifts to
slightly drier conditions as described for the proposed project.

3.4.1.2.3. Partially Engineered Alternative

A partially engineered restoration would likely result in similar impacts to plant
communities as described for the proposed project.

3.4.1.3. Proposed Mitigation and Monitoring Measures

Mitigation of plant community impacts would focus on restoration of exposed
shallow lake sediments to a floodplain plant community. The sediments would be
seeded with a native plant mix. Select trees could be planted in the following year.
Vegetation establishment would be expected to take two to five growing seasons
to fully establish, though newly-exposed reservoir sediments typically experience
significant vegetation growth during the first growing season. The restoration site
would be monitored for invasive species. Existing wetland plant communities and
upland forest could also be impacted to varying degrees by hydrologic changes
and may be vulnerable to invasion. Areas within the AMA would be monitored for
invasive species and managed according to the Hinckley AMA Management
Guidance Document (DNR, 2017).

3.4.2. Wildlife

3.4.2.1. Affected Environment
The proposed project is located within a natural area containing the native plant
communities described above in Section 3.4.1.1 and provides habitat for a variety
of species. The following section describes wildlife and wildlife habitat in the
project vicinity. Rare and sensitive species are discussed separately below.

Numerous wildlife species are adapted to the mesic hardwood forest community,
including several species of greatest conservation need. Important habitat features
of the mesic hardwood forest include large tracts of contiguous forest, a dense
understory, a closed canopy, snags and downed trees, large trees near water, and
early successional or disturbed forests with dense understories. Although the forest
is relatively narrow in width and contains a significant amount of edge habitat, it
likely provides several of these habitat features that benefit a wide variety of
wildlife. The forest is contiguous along the narrow corridor adjacent to much of the
Grindstone River, both upstream and downstream of the dam. This corridor
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provides local connectivity within a landscape fragmented by the City of Hinckley,
roads, and agricultural land use.

Shallow lakes are considered important habitat for many wildlife species,
particularly as breeding areas for waterfowl, shorebirds, and herpetofauna. The
abundant aquatic vegetation within the impoundment serves as food and habitat
for zooplankton, insects, fish, waterfowl, and other wildlife. No formal wildlife
surveys have been conducted for the AMA, but common wildlife species present
include deer, furbearers, songbirds, reptiles, and amphibians.

3.4.2.2. Environmental Consequences

3.4.2.2.1. Proposed Project

Proposed dam removal could result in both temporary and permanent impacts to
wildlife. Temporary impacts would primarily be a result of project construction,
dewatering of the reservoir, and associated sediment release. During project
construction and drawdown there could be potential for direct impacts to some
wildlife and aquatic species. Temporary impacts to wildlife could include direct
mortality from construction. Dewatering could result in mortality or displacement
of less mobile aquatic species such as some invertebrates (e.g. mussels). Reptiles
and amphibians are unlikely to be affected as the drawdown would be completed
after they emerge from hibernacula and before they enter winter hibernation.
Indirect temporary impacts include disturbance from human activity such as
increased noise and visual disturbance. Human disturbance could cause wildlife to
experience stress or disperse. Due to the temporary nature of these direct and
indirect impacts, they are not expected to cause significant or long-term declines
in populations and any dispersed wildlife are likely to return once the project is
complete.

Significant permanent impacts are not expected to wildlife dependent on wetland
and wet-mesic forest plant communities. Though existing wetlands adjacent to the
reservoir could be dewatered, floodplain wetlands are expected to develop and
provide similar wildlife habitat long-term. The wet-mesic forest community could
shift to a mesic forest community, but will maintain general habitat characteristics
of upland hardwood forest.

Permanent impacts to wildlife communities would result from dewatering of the
reservoir and associated shift in the shallow lake plant community and would be
largely beneficial. The shallow lake community would be eliminated and could
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displace species reliant on this habitat such as waterfowl. However, waterfowl also
use shallow water areas of streams such as point bars, near shore, and pools.
Depending on spring conditions in a given year, the resulting stream habitat could
provide higher quality nesting/brood rearing cover for waterfowl and shorebirds.
The floodplain of the stream would be temporarily flooded during spring
migration, and typically come down as the growing season ensues and broods
begin hatching. The close proximity of nesting cover to the persistent stream could
help with brood success. Species composition might change as the deep water
habitat is eliminated (i.e. from a higher percentage of diving ducks to a higher
percentage of dabbling ducks). The restored river channel created by dewatering
the shallow lake community would have beneficial impacts for many aquatic
organisms such as fish, amphibians, reptiles, mussels, and other invertebrates
(specific effects to fish and mussels are discussed in sections below). The restored
river would provide connectivity and habitat for aquatic organisms. Connectivity
links fragmented populations and could improve fitness and habitat for riverine
species (Bennet et al., 2009, Hunt et al., 2013).

Removal of the dam would also restore habitat throughout the river system both
upstream and downstream of the dam via restoration of natural sediment
transport. The dam creates an unnatural impediment to sediment transport
resulting in unnatural accumulation of sediment in the upstream reaches of the
reservoir. As a result of the dam’s impoundment of water, sediment is deposited in
the upstream reservoir. Consequently, the water downstream of the dam is
sediment-hungry (has an increased capacity to carry sediment), resulting in bed
and bank erosion downstream of the dam. Restoring sediment transport would
ultimately improve habitat for riparian and aquatic species via increased stream
stability, reduced erosion caused by the dam, and improved water quality (turbidity
and temperature). Therefore, the overall permanent impacts from the proposed
project would likely benefit wildlife in the long-term.

3.4.2.2.2. No Action Alternative
The no action alternative would not affect existing wildlife unless the dam fails.
Existing fragmentation for aquatic organisms within the Grindstone River would
persist, along with negative impacts to aquatic organisms associated with altered
hydrology caused by the dam. Uncontrolled release from dam failure could cause
direct mortality of less mobile and fully aquatic organisms via dewatering within
the impoundment. Downstream sedimentation from an uncontrolled release could
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cause direct mortality of less mobile species and indirect impact via habitat loss.
Uncontrolled release could also displace aquatic organisms to downstream
locations.

3.4.2.2.3. Partially Engineered Alternative
A partially engineered restoration would likely result in similar impacts to wildlife
as described for the proposed project.

3.4.2.3. Proposed Mitigation and Monitoring Measures

Sediment release is the main potential adverse effect to wildlife associated with the
dam removal phase of the proposed project. To minimize effects, demolition of the
dam would be done during a time of normal to low flow, preferably between July
1 and August 31. The reservoir would be drawn down gradually prior to and during
demolition. Demolition would proceed at a rate that would limit excessive flow.
Erosion control BMPs would be used on newly exposed soils. These may include
the use of wildlife friendly natural fiber, erosion control blankets, silt fencing,
synthetic fiber-free hydro-mulch, and rock checks; specifications for BMPs and
allowed materials would be included in contracts, construction documents, and
permits. Exposed areas of sediment would be stabilized as soon as possible and
seeded with an approved native plant mix to establish vegetative cover.

The proposed project is expected to benefit wildlife species in the long-term. No
significant temporary or permanent adverse effects are expected to wildlife
species.

3.4.3. Fish

3.4.3.1. Affected Environment
The fish assemblage of the Grindstone River consists of warm water and cool water
species. Thirty-one fish species were sampled in a 2017 population assessment.
These species included numerous gamefish species such as crappie, bluegill,
northern pike, smallmouth bass, walleye, yellow perch, channel catfish, hybrid
sunfish, green sunfish, pumpkinseed, and rock bass. The lowest diversity of fish
species occurred within the reservoir and upstream in the north and south forks of
the Grindstone River. In contrast, the fish community near the mouth had more
species, a greater number of species intolerant of pollution, and a higher
percentage of species that require clean, coarse substrates to spawn, indicating
high quality habitat. Species diversity near the mouth of the river is likely enhanced
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due to the proximity and connectivity to the Kettle River, which has a high number
of fish species. When combined with other recent surveys by the DNR and MPCA,
there have been 45 native fish species documented in the Grindstone River system;
34 species documented in the river downstream of the dam, 15 species
documented in the reservoir, and 25 species documented in the north and/or south
forks of the river upstream of the reservoir.

The Grindstone Reservoir was stocked with various fish species between 1965 and
2003. The goal was to create a "put-grow-and-take” fishery for local anglers.
Primary species stocked were northern pike, black crappie, and bluegill. Despite
stocking efforts, surveys of the reservoir showed low numbers of fish present. Fish
surveys in the river downstream of the dam suggested that significant numbers of
stocked fish were leaving the reservoir by swimming over the dam. Limited
available habitat due to small size and shallow depth along with low dissolved
oxygen levels in the reservoir in winter could have also affected fish numbers.
Angling pressure was never formally surveyed but observed use of the fishing pier
is low. Stocking was discontinued due to the cost and low return of stocked fish to
anglers.

3.4.3.2. Environmental Consequences

3.4.3.2.1. Proposed Project
The removal of the Grindstone River dam would restore approximately 6,750 linear
feet of river habitat that is currently part of the shallow reservoir. The dam presents
a significant barrier to fish passage, and removal would restore connectivity
between the main stem of the Grindstone River and 24 miles of the north and south
forks of the river.

Studies of the impact of barriers on fish have shown that species richness is
generally lower upstream of barriers compared to downstream, especially for
pollution or temperature intolerant, stream dependent, and imperiled species.
Removal of barriers has resulted in recolonization of fish species in river reaches
where they were absent, as well as increased the catch per unit effort for many
species (Aadland, 2015).

Many fish species use rocky areas with swift currents for spawning. Removing the
dam would expose an important section of the river that has a steeper gradient,
which would increase dissolved oxygen levels in the river and provide important
spawning habitat for species that utilize riffles for reproduction.
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The dam unnaturally increases the water surface area upstream of the dam, thereby
increasing uptake of solar energy, increasing water temperature, and decreasing
dissolved oxygen. Removing the dam would allow the system to return to a more
natural temperature regime, which would benefit fish species with preferences for
cooler temperatures and increased oxygen levels. Dam removal would restore
natural sediment transport and improve fish habitat as described above.

The removal of the Grindstone River dam is expected to have a positive impact on
the fish community over the long term and contribute to the resiliency of the
ecosystem. This project would complement watershed restoration projects
implemented under the Kettle River Watershed Restoration and Protection
Strategies (WRAPS) plan.

3.4.3.2.2. No Action Alternative
The no action alternative would not affect the existing fish community unless the
dam fails. Existing fragmentation and migration barriers for aquatic organisms
within the Grindstone River would persist, along with negative impacts to fish
associated with altered hydrology caused by the dam. Uncontrolled release from
dam failure could cause mortality associated with stranding or exposed spawning
areas. Downstream sedimentation associated with uncontrolled sediment release
could cause habitat loss.

3.4.3.2.3. Partially Engineered Alternative
A partially engineered restoration would likely result in similar impacts to fish as
described for the proposed project.

3.4.3.3. Proposed Mitigation and Monitoring Measures
Mitigation measures proposed for fish are similar to those proposed for wildlife in
the preceding section (3.4.2.3). The proposed project is expected to benefit fish
communities in the long-term. No significant temporary or permanent negative
impacts are expected to fish.

3.4.4. Sensitive Ecological Resources

A query of the Minnesota Natural Heritage Information System (NHIS) (ERDB20190379)
was completed and found several rare animal species near the proposed project including
mussels, Blanding's turtle, and mudpuppy. Lake sturgeon, a state-listed species of special
concern have also been reported in the Grindstone River. Each of these species are
discussed individually according to species-specific affected environment, environmental
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consequences or proposed project and alternatives, and proposed mitigation and
monitoring measures.

3.4.4.1. Mussels

3.4.4.1.1. Affected Environment

The Natural Heritage review letter documented records of the state-listed
threatened mussel species mucket (Actinonaias ligamentina), elktoe (Alasmidonta
marginata), and fluted-shell (Lasmigona costata) in the Grindstone River just
downstream of the dam. In addition to the species identified in the NHIS query,
the creek heelsplitter (Lasmigona compressa), a mussel species of special concern,
has been documented in the river downstream of the dam. The review letter
indicated a mussel survey was required to determine the potential for take of state-
protected mussels and potential need for relocation.

A freshwater mussel survey was conducted by the DNR, Center for Mollusk
Programs in September 2020 to determine the distribution and species
composition of mussels within the reservoir and downstream of the dam (DNR
2021e). Following the Minnesota Freshwater Mussel Survey and Relocation
Protocol, ten sites were sampled within the reservoir, three sites downstream of
the reservoir, and one site in the North Fork Grindstone River. Within the reservoir,
unionid (freshwater bivalve) mussels were limited to a narrow strip (approximately
5 meters wide) of sandy, or sand, gravel, and cobble substrate along the banks
(area of wave action preventing silt accumulation). Only common species were
collected in the reservoir; Wabash pigtoe (Fusconaia flava), fat mucket (Lampsilis
siliguoidea), giant floater (Pyganodon grandis), and paper pondshell (Utterbackia
imbecillis). All four of these species appear to be recruiting young mussels into the
assemblage, as young unionids (<= 5 years old) were found. Both the giant floater
and paper pondshell are opportunistic species (Hornbach et al., 2017), typical of
disturbed areas with soft substrates (Sietman, 2003). The fat mucket and Wabash
pigtoe are considered equilibrium species, but are found in a variety of habitats
(Moore et al,, 2021; Hornbach et al. 2017; Sietman, 2003). Further from shore, the
substrate changes to silty/sand, sandy/silt, and sandy/clay, which becomes deeper
with distance from the bank (DNR, 2021e; WSB, 2021). Sediment surveys conducted
by the DNR indicated 1 to 2 meters of sediment accumulation in the lower
reservoir. Most species of unionid mussels are not adapted to deep silt substrate
and only a few individual mussels were found in the deep silt. However, the giant
floater and paper pondshell can occur in deeper silt and may be scattered
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throughout the deeper parts of the reservoir. Unionid mussels were generally more
abundant as flow increased near the dam and the fishing pier just upstream of the
dam (1.5 unionids/minute), compared to the other reservoir sites (0.3 to 0.5
unionids/minute) (DNR, 2021e).

Downstream of the dam, unionids were absent within approximately 70 meters of
the dam. Unionids were also not found within 50 to 100 meters downstream of low
head dams in other studies (Barnett and Woolnough, 2021; Heise et al., 2013;
Tiemann et al, 2016). Unionids are typically absent from the zone immediately
downstream of low head dams due to the scour rendering substrate unsuitable.
However, unionids were fairly abundant from 70 meters downstream of the dam
to the old Highway 61 bridge. The exact distribution of unionids within this reach
was not reported. Seven species were collected from 70 meters down of the dam
to Old Highway 61, including four species threatened in Minnesota: spike (Eurynia
dilatata), mucket (Actinonaias ligamentina), elktoe (Alasmidonta marginata), and
fluted shell (Lasmigona costata). In the previous 2000 study, creek heelsplitter
(Lasmigona compressa) and round pigtoe (Pleurobema sintoxia), both special
concern species in Minnesota, were also found downstream of the Grindstone Dam
(Table 3-2). Round pigtoe was also collected upstream of the reservoir in the North
Fork Grindstone River in this and the 2000 survey. All of the species collected below
the dam are considered equilibrium (usually in stable, productive habitats) or
periodic species (species that persist in areas subjected to large-scale or cyclic
disturbance) (Haag, 2012; Hornbach et al., 2017; Moore et al., 2021). Abundance
downstream of the dam was greater than immediately upstream of the dam,
ranging from 2.03 to 4.58 unionids/minute, however, fewer young unionids were
found. Of the 280 mussels found downstream of the dam, only seven were less
than or equal to five years old.
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Table 3-2. Unionid species upstream, within, and downstream of the Grindstone Dam Reservoir. Life history information from
Hornbach et al., 2017 and Moore et al., 2021. Host fish information from lllinois Natural History Survey (INHS) host fish database
(INHS, 2021).

Found

MN status

Found Found Within Found Found . .
. Common (T=Threatened Life Primary Host
Species Name sc=Special Upstream Upstream Reser- Downstream Downstream History Fish Family
o) in 2000 in 2020 voir in in 2000 in 2020
once 2020
AT Threeridge none not not not 2 3 Equilibrium Generalist
plicata g found found found q
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; ] . . . Eauilibri (e.g. sunfish,
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k T tf 1 largemouth
dilatata Spike found found found not found / Periodic bass)
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(e.g. sunfish,
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Pig Cyprinidae
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MN status AL
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MN stat Found
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3.4.41.2. Environmental Consequences

3.4.4.1.21. Proposed Project
According to the DNR Rare Species Guide, dams are acknowledged as a
threat to all mussel species. Mussels are dependent on host fish species
in the early stages of life; fish movement helps to disperse mussels
throughout available habitat. The four threatened mussel species
identified downstream of the existing dam could benefit from the
restored connectivity and habitat in the river system. However, few long-
term studies have been conducted demonstrating this benefit (Barnett
and Woolnough, 2021), and decades may be required for unionid
species to colonize upstream areas (Barnett and Woolnough, 2021; Heise
et al,, 2013; Kappes and Haase, 2012; Sethi et al., 2004; Tiemann et al.,
2016). Although long-term dam removal should be beneficial to unionid
mussels, unionids could be impacted by the dam removal process
through changes in water quality, sedimentation, and local hydraulics.

3.4.4.1.2.1.1. Proposed project - short term impacts:

Short term impacts to mussel species upstream of the dam could include
dewatering of the reservoir margins and instream construction activities
near the dam. All of the species collected in the reservoir were common
species, but any left stranded during dewatering of the reservoir would
likely suffer mortality. Slow release of water from the reservoir could
allow some of the mussels along the reservoir margins to move into
deeper water, particularly in areas with steeper sloping banks. Sethi et
al. (2004) reported 95% mortality in a reservoir dewatered quickly (36
hours) and having extensive area exposed in Wisconsin. However,
minimal mortality was reported by Heise et al. (2013) in a reservoir
dewatered slowly (over 2 to 3 weeks), though very little previously
inundated substrate was exposed during the drawdown. A slow
drawdown is planned for the Grindstone Reservoir. A slow dewatering
rate (4 centimeters/day) was found to decrease mortality compared to a
faster dewatering rate (120 centimeters/day), but mortality still occurred
with slow dewatering (Galbraith et al, 2015). Slow dewatering could
decrease impacts to mussels, particularly where exposed areas are
sloped, as mussels tend to move to deeper water in sloped areas, but
tend to move randomly in flatter areas (Newton et al., 2015). Impacts
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could be further reduced by collecting mussels along the reservoir banks
as the water level recedes and relocating them to deeper water.
However, fatmucket and Wabash pigtoe may not survive in the deep silt
substrate further from the bank. These species could be moved to free-
flowing areas upstream of the reservoir in areas currently supporting
mussels.

Within the reservoir, unionids were most abundant along the southwest
bank near the dam in flowing water. Any instream activity of construction
equipment in this area could impact mussels. These mussels could also
be moved to existing mussel beds downstream of the impact zone or
upstream of the reservoir.

Riffles will be constructed at the dam site and upstream of the dam, but
no construction activity is planned downstream of the dam. Mussels
were not found within 70 meters downstream of the dam and
construction activity will be limited to within the upper reach. No direct
impacts are expected.

Unionid mussels could be indirectly impacted downstream of the dam
by increases in turbidity during construction and sediment deposition
over unionid beds during dam removal. Sediment mobilization
minimization measures are discussed in sections 2.1.3 and 2.1.4 and
include gradual drawdown of the reservoir allowing sediments to
consolidate, gradual removal of the dam to prevent scouring flows and
erosion, installing riffle grade controls preventing rapid sediment
mobilization, installing bank stabilization structures and vegetating
banks to prevent erosion. Sedimentation and contaminants are
discussed in section 3.3 and H&H effects are discussed in section 3.2.

Unionid mussels are filter feeders and can be affected by sudden
increases in turbidity, particularly in clear streams (Tuttle-Raycraft and
Ackerman, 2019). Temporary increases in turbidity could affect mussel
feeding, respiration, and spawning success but should not result in
mortality.

Most riverine unionids, including the three threatened species identified
in the project area, cannot withstand long-term or deep sediment
deposition. The heavy shells of these species can cause them to sink in
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the sediment and become smothered. Dam removal studies indicate that
sedimentation from dewatering reservoirs can affect unionid
assemblages for a considerable distance downstream. In a Michigan
study of several areas below low head dams and larger dam removal
sites, unionid species richness and diversity was greater downstream of
low head dams compared to stream reaches downstream of larger dam
removal sites due to higher percentages of silt/clay and sand, and lower
percentages of coarser substrates released from larger dam removal
areas (Barnett and Woolnough, 2021). Some recovery of species richness
and diversity was documented at sites where dams had been removed
for 16 years (Barnett and Woolnough, 2021). They found some reservoirs
may take 50 to 100 years for stored sediment to be released, and most
sediment was deposited within 1 kilometer of the dam. Sethi et al. (2004),
found unionids buried under 10 to 20 centimeters of silt along stream
margins 1.7 kilometers downstream of a dam removal site three years
post dam removal. However, the rate of drawdown was not reported in
these studies. The rate at which sediments move through a system
depends on the particle size and amount of stored sediment, the flow
regime of the system, stabilization efforts within the impoundment, and
local precipitation. Mussels downstream of a dam removal site may be
able to cope with pulses of sediment release if the material is quickly
transported through the system; however, persistent siltation can cause
mortality (Box & Mossa, 1999; Houp, 1993; Vannote and Minshall, 1982).
Downstream sedimentation will be minimized through upstream
substrate consolidation, slow drawdown of the reservoir, and grade
controls. However, the extent of downstream sediment movement and
deposition is unknown (see section 3.3).

Additionally, fine sediments can contain chemicals that are harmful to
unionids, such as unionized ammonia and heavy metals. Unionids are
more sensitive to many metals and ammonia than test organisms used
for establishing water quality standards (Wang et al,, 2007; Wang et al.,
2010). Metals detected in reservoir sediments were below Level 1 SRV.
However, these levels were tested in sediment. The level of pore water
metals in any deposited sediment cannot be predicted. Likewise,
ammonia was detected in some sediments and could impact mussels if
sediment deposition on beds occurs.
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34.4.1.2.1.2.

Proposed project - long-term impacts:

Although some unionid mortality may occur in the short term, dam
removal and subsequent stream channel restoration would likely benefit
mussels in the long-term. Very few mussels were found within the
reservoir due to reduced flow and lack of suitable substrates. State-
threatened and special concern species were only found in the riverine
areas in the North Fork Grindstone River and downstream of the dam.
Restoring a free-flowing river channel within the AMA would allow
suitable mussel habitat to develop and allow passage of host fish
species. Fish hosts for these species include sunfish, darters, minnows,
and suckers; all species that could benefit from restored riverine habitat.
Removal of the dam and restoration of riverine habitat would allow host
fish potentially carrying glochidia to facilitate colonization of newly
available habitat. For example, two of the four rare mussel species
identified in the mussel survey (mucket and elktoe) are not currently
known to inhabit river reaches upstream of the dam, possibly due to
poor connectivity for fish host species (DNR, 2021e).

Changes in hydraulic characteristics upstream and downstream of the
dam could affect unionids. Unionids tend to occur in stable
heterogeneous substrate areas that have some water velocity at low
discharge but are not scoured or displaced at high discharge. Unionid
beds tend to form in stable areas of streams (Key et al., 2021). Changes
in local hydraulic conditions (shear stress, Froude no., bed mobility) can
affect mussel distribution (Christian et al., 2020). Increases in flow
velocity and depth can affect local hydraulics and mussel bed stability.
H&H effects are discussed in section 3.2. Velocity and depth patterns
may change as the river downstream adjusts in response to changes in
grade. HEC-RAS models predict that flow velocity and depth will not
increase within the modeled area (6.4 miles downstream of the dam).
Mussel beds downstream should not be affected, but mussels should be
monitored, as small changes in hydraulic conditions can affect mussel
distribution. Substrate changes in the tailwater area of the dam that is
currently devoid of mussels may become more conducive to mussel
colonization. This area is currently sediment starved and some fine
sediment should fall out of suspension in this area following dam
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removal. Upstream changes to riverine conditions would allow formation
of riffles and pools, and allow recruitment of gravel substrates that
benefit most mussel species. However, few studies have monitored
mussel colonization and several decades may be needed to see positive
effects.

3.4.41.2.2. No Action Alternative

The no action alternative would not affect the existing mussel
communities unless the dam failed. Uncontrolled dam failure could
quickly dewater the bank areas within the reservoir where unionids have
been documented and make it difficult for the mussels to migrate to
deeper water. Additionally, if dam failure occurred during very hot or
cold weather, direct mortality may result due to limited mobility of
unionids and subsequent exposure to extreme temperature change. An
uncontrolled release could also result in uncontrolled hydraulic changes
and sedimentation downstream of the dam where threatened species
reside.

3.4.41.2.3. Partially Engineered Alternative
The partially engineered alternative would have the same impacts as the
proposed alternative. Partially engineered features would occur within
the reservoir area and would not affect Minnesota threatened species
that occur downstream of the dam.

3.4.41.3. Proposed Mitigation and Monitoring Measures

Impacts to mussels within the reservoir include mortality due to stranding, but
effects would be limited to common species. Downstream mussels could be
affected by sedimentation and hydraulic changes. These impacts would be
mitigated through slow reservoir drawdown and dam removal, installation of grade
controls, and erosion control. Downstream sedimentation is expected to be
minimal and no hydraulic changes are expected. However, a permit to take state-
listed threatened mussels will be required from DNR due to potential
sedimentation and local changes in hydraulic conditions. Monitoring of impacts to
state-protected species will be required in the permit to take. The specifics of the
monitoring will be developed during the permit to take process, though some
recommendations are provided below. An alternative to obtaining a permit to take
would be to prepare an avoidance plan that sufficiently demonstrates impacts to
mussels would be avoided.
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Mussels stranded during drawdown would partly be mitigated through the slow
dewatering process. Unionids may move to deeper water as the water recedes.
Movement toward deeper water was observed in the Mississippi River where water
was lowered at a rate of 5 centimeters/day (Newton et al.,, 2014). Mortality was
lower in areas with high slopes (9 to 12%) than areas with low slopes (6 to 8%).
Mortality of upstream mussels could also be mitigated by moving thinner shelled
species (giant floater and paper pondshell) to deeper water in the siltier substrates,
and thicker shelled species to upstream or downstream of the reservoir into areas
with existing mussel assemblages.

Direct impacts are not expected downstream of the dam during construction.
Mussels may be indirectly affected by increased turbidity and sedimentation during
drawdown, dam removal, and riffle construction. These effects would be minimized
by slow drawdown, grade controls, and erosion control. However, monitoring of
turbidity and sediment deposition is recommended, particularly over mussel beds
during dam removal and riffle construction. If mussels are exposed to high turbidity
over extended periods, measures should be implemented to contain turbidity
within construction areas such as silt curtains or berms. Likewise, sediment
deposition near mussel beds could be monitored to ensure state-listed species are
not smothered.

Monitoring is recommended for any mussel assemblages containing Minnesota
threatened species within indirect impact areas. Monitoring plans could include
turbidity testing and sediment accumulation during construction, and any
substrate and flow changes within mussel assemblages following dam removal. If
sediment deposition within downstream mussel beds is detected, sediments could
be tested for metals and ammonia, as mussels are more sensitive to these than test
organisms used for establishing standards (Wang et al., 2007; Wang et al., 2010).

3.4.4.2. Blanding's Turtle

3.44.21. Affected Environment
According to the Natural Heritage review letter, Blanding's turtles (Emydoidea
blandingii) have been reported in the vicinity of the proposed project, but outside
of a one-mile radius around the dam. The Blanding's turtle is a state-listed
threatened species. Both wetland and upland habitats are required by Blanding's
turtles during their life cycle (DNR, 2021a). In Minnesota, Blanding's turtles
primarily inhabit marsh and pond habitats, but use many other wetland types and
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nest in sandy uplands. Calm, shallow water bodies with mud bottoms and
abundant aquatic vegetation are preferred. Small temporary wetlands that remain
saturated or inundated early in the growing season are important feeding areas.
The absence of fish in these small wetlands facilitate significant amphibian and
invertebrate populations that serve as prey for the Blanding's turtle. Nesting occurs
in open (grassy or brushy) uplands with sandy soil and may occur up to a mile from
wetlands. While nesting frequently occurs in natural sandy upland areas, developed
land with suitable substrates can also be used. Blanding's turtles require deeper
marshes and ponds during the winter where they overwinter in muddy bottoms
protected from freezing.

The life history and phenology of Blanding's turtles is critical to understanding
habitat use. Individuals emerge from overwintering in late March to early April,
typically staying near wetlands. Nesting occurs in June and may involve travel of
up to a mile from wetlands to sandy uplands. Nesting females may travel through
a variety of land use types during the journey to a nesting site, and they may return
to the marsh within 24 hours of laying. From mid-August through early-October,
hatchlings leave the nest site and return to wetlands, again traveling long distances
through a variety of habitats. All ages and sexes may move between wetlands from
April through November, with movements peaking in June and July and again in
September and October. In late autumn (typically November), Blanding's turtles
bury themselves in the muddy bottoms of deeper wetlands to overwinter.

Potential Blanding's turtle habitat is present within the Grindstone River,
Grindstone Reservoir, adjacent wetlands, and in surrounding uplands with sandy
soil. The Blanding's turtle may pass through any area in the project vicinity while
traveling to preferred habitat in April through November.

3.4.4.2.2. Environmental Consequences

3.4.4.2.2.1. Proposed Project
Permanent impacts to the Blanding's turtle include potential habitat loss
from the elimination of the reservoir and associated shallow lake and
adjacent wetlands. However, new wetland habitat could naturally
develop in the floodplain or be incorporated into the project design.
There is the potential for direct mortality and temporary disturbance of
Blanding's turtles during project construction since some of the
proposed project would occur within upland habitat adjacent to
wetlands. However, direct impacts to the turtles appear unlikely based
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on the distance to known Blanding'’s turtle records that occur over one
mile from the project site.

3.4.422.2. No Action Alternative
The no action alternative would not affect the Blanding's turtle unless
the dam failed. Uncontrolled release could result in direct mortality of
any turtles utilizing the reservoir for overwintering habitat. If dewatering
occurred in winter, overwintering turtles in the reservoir could perish due
to exposure and freezing. If uncontrolled release occurred during the

active season, Blanding's turtles present within the reservoir could be

displaced downstream. Indirect impacts to Blanding's turtles could occur

from dewatering and subsequent loss of open water habitat.

3.4.42223. Partially Engineered Alternative

The partially engineered alternative would have similar impacts as the

proposed alternative.

3.4.4.2.3. Proposed Mitigation and Monitoring Measures

Actions to avoid or minimize disturbance to Blanding's turtles will
include the following:

Grindstone Dam Removal

Timing of dewatering would take place during a period of normal to
low flow between June 1 and August 31, preferably July 1 through
August 31. Drawdowns would reach their lowest level by September
1 to prevent stranding of overwintering turtles.

To the extent feasible, in-stream work would not take place between
November 1 and April 15. Any areas where there would be in-stream
work would be checked for turtles prior to disturbance.

Areas where there would be bank and upland construction during
turtle active season (April 15 through October 31), would be checked
for turtles prior to the use of heavy equipment or ground
disturbance.

Use of erosion control netting would be limited to 'bio-netting’ or
‘natural netting’ types that do not contain plastic mesh or other
components. Hydro mulch, if used, would not be allowed to have
synthetic additives.

June 20, 2023
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e Contractors would be educated about the possibility of Blanding's
turtles on site. If turtles are observed while working, they would be
relocated to a safe place.

3.4.4.3. Mudpuppy

3.4.4.3.1. Affected Environment

According to the Natural Heritage review letter, the mudpuppy (Necturus
maculosus) has been found in the Grindstone River both upstream and
downstream of the dam. The mudpuppy is a state-listed species of special concern.
The mudpuppy is entirely aquatic and remains active year-round. Throughout its
range, the mudpuppy inhabits rivers, lakes, reservoirs, and sluggish streams (DNR,
2021b). Mudpuppies prefer rivers with rocky or gravelly substrates in eastern
Minnesota, while in western Minnesota they are typically found in rivers and lakes
with rocky substrate. Rock structures such as flat rocks, boulders, rock piles, and
talus provide refuge and nesting habitat. Other aquatic microhabitats like large
sunken woody debris and dense aquatic plant mats located deep in the littoral
zone are also used. Mudpuppies have a unique symbiotic relationship and are the
only known larval host for the state-endangered salamander mussel (Simpsonaias
ambigua), which occupies similar habitat but is only known to occur in the lower
St. Croix River in Minnesota. Potential mudpuppy habitat is likely present within
the Grindstone River and Grindstone Reservoir.

3.4.4.3.2. Environmental Consequences

3.4.43.2.1. Proposed Project
Proposed dam removal could result in both temporary and permanent
impacts to the mudpuppy. Temporary impacts include disturbance from
project construction and dewatering of the reservoir. Mudpuppies are
especially sensitive to siltation and could be impacted by increased
sediment disturbance from in-water work and dewatering activities.
However, the proposed project would likely benefit the existing
population of mudpuppies by restoring a free-flowing river channel
through the reservoir. Mudpuppies in eastern Minnesota prefer rivers
with rocky or gravelly substrates, and the restoration of a natural free-
flowing channel would re-expose buried substrates, thereby potentially
increasing suitable habitat. Removal of the dam would also connect the
two populations of mudpuppies that have been documented upstream
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and downstream of the dam since the existing dam functions as a
physical barrier to mudpuppies.

3.4.4.3.2.2. No Action Alternative

The no action alternative would not affect the mudpuppy unless the dam
fails. Uncontrolled release from dam failure could displace individuals.
Sedimentation from an uncontrolled release downstream of the dam
could cause direct mortality and indirect impacts via habitat loss. Existing
fragmentation within the Grindstone River would persist if the dam
remains in place, along with negative impacts associated with altered
hydrology caused by the dam.

3.4.43.23. Partially Engineered Alternative

The partially engineered alternative would have similar impacts as the
proposed alternative.

3.4.4.3.3. Proposed Mitigation and Monitoring Measures
The main potential adverse impact to mudpuppies is sedimentation. The erosion
and sediment control measures proposed for wildlife and fish above also apply to
mitigation measures for the mudpuppy. The proposed project is expected to
benefit the mudpuppy in the long-term by improving aquatic connectivity.
Restoration of natural sediment transport and flows could also provide more rocky
and gravelly substrate preferred by the mudpuppy.

3.4.4.4. Lake Sturgeon

3.4.4.41. Affected Environment
Lake sturgeon (Acipenser fulvescens), a state-listed species of special concern, are
present in the Kettle River system. Lake sturgeon are most often found in
moderately clear, large rivers and lakes with firm sand, gravel, or rubble bottoms
(DNR, 2021c). The Kettle River population is small but growing slowly (DNR, 2021d).
The population is unique as it appears to be a resident population that occupies
the river year-round, rather than occupying lakes for part of the year.

A 1956 fish survey found sturgeon in the section of the Grindstone River
downstream of the dam. Sturgeon have not been found in any recent surveys;
however, sturgeon are not specifically sampled for by DNR Fisheries and the type
of sampling equipment used would rarely detect sturgeon. No physical barriers are
present that would prevent movement of the Kettle River population into the
Grindstone River downstream of the Grindstone dam. The Grindstone River
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contains suitable lake sturgeon habitat, and it is possible that lake sturgeon use
the river during certain times of the year.

3.4.44.2.
3.4.44.2.1.

3.4.44.2.2.

3.4.4.4.2.3.

3.4.44.3.

Environmental Consequences

Proposed Project

Lake sturgeon would likely not experience adverse impacts from dam
removal, with long-term benefits to populations in the Kettle River and
to those sturgeon potentially using the Grindstone River. Potential
adverse impacts from sediment release on the known population in the
Kettle River are unlikely since the project site is located approximately
6.5 miles upstream of the confluence. Sediment release at the project
site will likely be comprised of sand and silt, most of which would likely
be deposited in the Grindstone River before reaching the Kettle River
and any known spawning sites. Lake sturgeon are long-lived and should
be able to tolerate any temporary disturbance from sedimentation
within the Grindstone River.

Long-term, the restored connectivity of the Grindstone River and riffle
habitat near the project site, as well as a restored free-flowing river
channel through the existing reservoir could allow for increased use of
the river by the Kettle River population.

No Action Alternative

The no action alternative would not affect the lake sturgeon. Existing
fragmentation within the Grindstone River would persist, along with
negative impacts associated with fish passage and altered hydrology
caused by the dam. Uncontrolled release associated with dam failure
would be unlikely to directly affect the known population in the Kettle
River (approximately 6.5 miles downstream). Downstream sedimentation
could result in loss of suitable habitat.

Partially Engineered Alternative

The partially engineered alternative would have similar impacts as the
proposed alternative.

Proposed Mitigation and Monitoring Measures

No significant adverse effects are expected to the lake sturgeon by the proposed
project. The mitigation measures proposed for wildlife and fish above would
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diminish any temporary impacts to lake sturgeon. The proposed project is
expected to benefit the lake sturgeon in the long-term.

3.4.5. Invasive Species

3.4.5.1. Affected Environment

Several invasive upland plant species have been documented within the AMA and
surrounding area. Invasive herbaceous species include Canada thistle, sow thistle,
common mullein, spotted knapweed, birdsfoot trefoil, Kentucky bluegrass, and
reed canary grass. Invasive shrubs include common buckthorn and exotic
honeysuckles. One aquatic invasive plant species, curlyleaf pondweed, has been
observed in the Grindstone Reservoir. Common carp, an invasive fish species, has
been sampled in the past in the Grindstone Reservoir, with the last occurrence in
2003. This species is very rare in the Kettle River watershed.

3.4.5.2. Environmental Consequences

3.4.5.2.1. Proposed Project

No significant impacts from invasive species are expected from the proposed
project, though there is risk of spread from invasive plant species. Several terrestrial
invasive plant species are present in the existing wetland and upland plant
communities. The invasive shrub common buckthorn is reported to be abundant.
Plant community shifts in wetland and upland communities could occur from
dewatering. Dewatering could facilitate disturbance and subsequent colonization
or expansion of invasive plant species.

The invasive aquatic plant curly-leaf pondweed is present in the Grindstone
Reservoir. Dewatering of the shallow lake community would eliminate the primary
habitat for curly-leaf pondweed. Though curly-leaf pondweed can persist in
riverine systems, it does not form problematic dense mats when significant flow is
present.

The Grindstone River and Grindstone Reservoir are not listed as infested waters as
of April, 2022. Common carp is the only invasive fish species known in the
Grindstone River and Kettle River watersheds. This species has been found in the
Grindstone Reservoir upstream of the dam in the past but not in recent surveys.
Removal of the dam would not provide an opportunity for carp to move into areas
where they have not already been documented. Other invasive carp species have
been sampled infrequently in the lower St. Croix River; however, the dam at St.
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Croix Falls is a complete barrier to fish migration to upstream watersheds, including
the Kettle and Grindstone River watersheds.

Transportation of construction equipment and materials to the project site carries
risk of spreading invasive plant and animal species. The DNR maintains a strict
policy to prevent the spread of invasive species on project sites. This policy applies
to all contractors, special interest groups, volunteers, or other cooperators.
Measures to prevent spread of invasive species during proposed project activities
are described in the next section.

3.4.5.2.2. No Action Alternative
The no action alternative would not affect existing invasive species populations
unless the dam failed. Uncontrolled release could dewater the shallow lake and
adjacent wetland communities and expose sediments that could be quickly
colonized by invasive plants.

3.4.5.2.3. Partially Engineered Alternative
A partially engineered restoration would likely result in similar impacts to invasive
species as described for the proposed project. Construction activities proposed
downstream of the dam could inadvertently spread invasive species by
mobilization of equipment and materials.

3.4.5.3. Proposed Mitigation and Monitoring Measures
Significant vegetation restoration and management is proposed for areas exposed
by dewatering, and the restored areas and surrounding habitat would be managed
as part of AMA operations in the future. Management would include invasive
vegetation control. The DNR could consider interagency and non-governmental
partnerships to aid invasive species management.

Transport of invasive species via equipment or materials brought onto the site
would be managed by incorporating standard specification language requiring the
prevention of contaminated equipment spreading terrestrial or aquatic invasive
species.

3.5. Geology (Karst)

This section describes the karst geology that is known to exist in Pine County near the
Grindstone Dam, the potential impacts of the proposed project related to this unique
geology, and proposed monitoring.
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3.5.1. Affected Environment

The overburden soils in the area of the dam were deposited by melt waters from the most
recent glacier that receded from this area approximately 10,000-12,000 years ago. Ice
approximately one mile thick existed over the Hinckley area prior to this time period. The
overburden soils in the area consist of the Hinckley Outwash Plain, which is composed of
reddish-brown sandy loam to loam in the upper portions of the deposit with peat in low
lying depressions. Two well logs in the area (one from 1968 and one from 1998) indicate
that clay loam soils exist at depth and extend to the bedrock surface.

The uppermost bedrock in the area of the Grindstone Dam is the Precambrian Hinckley
Sandstone. The Hinckley Sandstone is a quartz arenite. The Hinckley Sandstone is
reported to be up to 500 meters thick at the Hinckley Fault, which is a line that runs from
Askov through Hinckley and down to Pine City (Shade et al., 2015). The ability of the
Hinckley Sandstone to permeate water appears to be controlled by fractures and
depositional features. Well logs in the area identify the surface of the sandstone at depths
of 42 to 46 feet below the existing surface. This depth to bedrock is confirmed by recent
DNR resistivity imaging (Line 15) that was performed in the area (Berg, 2021).

Approximately 15 miles northeast of the Grindstone Dam, hundreds of sinkholes have
been mapped in the Hinckley Sandstone near Sandstone and Askov, Minnesota (Shade et
al., 2015). Karst is a geologic term for a landscape feature created over soluble rock with
efficient drainage. The sandstone bedrock in a karst region dissolves or settles over time
to produce enlarged joints and cracks. Karst areas are characterized by sinkholes, caves,
springs, and blind valleys. Sinkholes are surface depressions on the earth formed by a
collapse of the overlying soil or bedrock. Streams can lose some of their flow into
sinkholes. Blind valleys are valleys that have no surface outlet so that stormwater runoff
enters into the ground and then into the karst bedrock.

Most sinkholes in Minnesota appear where there is less than about 50 feet of overburden
over carbonate over sandstone bedrock (MPCA, 2021b). Since the overburden is 42 to 46
feet thick in the area of the Grindstone Dam, the development of sinkholes and other
karst features is possible.

3.5.1.1. Resistivity Study
During scoping for the EIS, the DNR determined that the proposed project area
had the potential to contain sensitive geologic features, such as karst. Staff from
the DNR Hydrogeology and Groundwater Unit conducted a study to better
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understand potential impacts from the proposed project due to the geology of the
area (Appendix F). The FSDD for the Grindstone Dam removal project
recommended that the study collect site-specific information regarding the
electrical resistivity of subsurface geological materials near the dam and in nearby
cleared terrestrial areas within a 250-meter zone. Under favorable conditions, the
resistivity method can show karst fractures, especially if the resistivity survey lines
are oriented approximately perpendicular to fracture and karst trends.

The study began with a review of LIDAR hillshade Imagery of the area. Twenty-two
small circular depressions were identified that could indicate sinkholes (Figure 3-4).
On April 30, 2021, Jim Berg, DNR hydrogeologist, and University of Minnesota
Professor Emeritus Dr. E. Calvin Alexander, Jr. visited 12 of the features to
determine if they were closed depressions that could be sinkholes. Three locations
(two on the same property) were interpreted as probable or possible sinkholes.
Unfortunately, the landowner denied access for a resistivity survey for one location,
and the other two locations were in forested areas that could not be directly
accessed with resistivity survey equipment.
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Figure 3-4. Locations of LIDAR surface anomalies and proposed resistivity lines

The study described in the FSDD suggested conducting up to 10 resistivity lines. The major
orientation of known sinkholes and caves near Hinckley is approximately southwest-
northeast. Thus, an ideal resistivity line orientation might be perpendicular to those
features, or approximately northwest-southeast in the Grindstone Dam area.

Initially six locations were considered for resistivity surveys (Figure 3-4). Ultimately only
two of the locations were surveyed due to a lack of access permission from private
landowners at proposed locations 4 and 6, underground utilities at proposed location 3,
and buried rock fill at location 5.

Resistivity data were to be collected along proposed lines 1 and 2, renamed Pine 15 and
Pine 14, respectively. The lines were called Pine 14 and Pine 15 because they are the 14th
and 15th resistivity lines collected in Pine County (lines 1-13 were collected for other
projects). After reviewing data from the line at Pine 14, the DNR team determined that
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water and sewer pipes from the City of Hinckley underlay the entire area near Pine 14, so
the team did not collect data along Pine 14 (proposed line 2).

The resistivity imaging method uses standard arrays developed as sounding techniques
and modifies them to create two-dimensional resistivity profiles. A line of electrodes is
placed at equal 3-meter intervals along the desired profile. Four electrodes are used at
one time. Two electrodes inject current into the ground and the other two read the
electrical potential between them. The resistivity meter and switch box automatically read
many combinations of current and potential electrodes from short offsets to long offsets
starting at one side of the electrode spread and moving toward the opposite end. The
short offsets analyze the shallow earth, and the longer offsets penetrate more deeply.

Resistivity line Pine 15 (proposed line 1) shows glacial material overlying Hinckley
Sandstone. Line Pine 15 (proposed line 1) runs south to north (Figure 3-4) and is located
on the east edge of a soybean field. The area interpreted as likely Hinckley Sandstone has
higher resistivity than the overlying glacial sediment (Figure 3-5). The resistivity data show
glacial material overlying Hinckley Sandstone to a depth of approximately 15 meters. The
Hinckley Sandstone south of electrode 36 has slightly lower apparent resistivity than the
rest of the line. This anomaly may indicate weathered sandstone, but that cannot be
confirmed without drilling.
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Figure 3-5. Resistivity imaging line Pine 15 showing interpretation of Hinckley Sandstone.
Horizontal coordinates are in meters.

The study design described in the FSDD had recommended “If bedrock anomalies are
identified by the resistivity study, shallow (approximately 5 to 25 feet) augured borings
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would be drilled at these locations to determine if these anomalies represent sinkholes or
conduits associated with karst.” This anomaly may indicate the presence of weathered
sandstone, but that cannot be confirmed without drilling. The anomaly detected at Pine
15 is probably 40 to 60 feet deep. This depth range is deeper than the shallow interval of
5 to 25 feet outlined in the FSDD for the Grindstone Dam removal project. Shallow karst
features were assumed to present a higher risk for land subsidence than deeper features
that would be farther below the lowered water table after the reservoir was drained.
Therefore, this deeper feature imaged on Pine 15 did not justify a higher level of scrutiny
that drilling and coring might have provided.

Prior to these investigations the consensus of the DNR geoscientists involved was that the
risk was low to negligible for land subsidence in the area from reservoir drainage and
associated water table affects. After these limited surface and geophysical surveys, the
risk is still considered low to negligible.

3.5.2. Environmental Consequences

3.5.2.1. Proposed Project
Removal of the Grindstone Dam will lower water levels in the reservoir behind the
dam by up to 7 feet. Karst features that may exist below the water level of the
reservoir could be exposed. Exposing the features would slow karst development
and would reduce the possibility that surface water would enter the subsurface.
Both of these consequences would be considered environmental benefits.

Karst can also develop in areas with declining water levels and associated head
pressure in the water table aquifer. The lower head pressure can change the
buoyancy of the rock in the aquifer, allowing joints and cracks to develop with the
changing stresses on the rock. Karst features may develop along the joints and
cracks. This condition is fairly unusual and is not likely in the sandstone bedrock
below the reservoir.

Karst features could be exposed if sediment is eroded or removed from the bed of
the reservoir. A sinkhole would appear as a closed depression and may have water
visibly running into it and disappearing below ground. The exposed feature could
potentially expand in size and could increase the possibility of surface water
contaminants affecting groundwater.
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Even with these considerations, the risk is low to negligible for land subsidence in
the area from reservoir drainage and associated water table affects, which was also
the conclusion of the DNR survey of karst features (Berg, 2021).

3.5.2.2. No Action Alternative
The no action alternative of leaving the dam in place would not change
groundwater resources and would not have any immediate effects on any
sinkholes that may exist in the area.

The no action alternative includes the risk of a future dam failure. Dam failure
would have the same effect on groundwater as the proposed project. The risk for
land subsidence in the area would be low to negligible.

3.5.2.3. Partially Engineered Restoration
The partially engineered restoration alternative may have slightly different impacts
to groundwater levels compared to the proposed project. Groundwater levels
would remain higher in upstream areas that would not be drained as much as the
area by the dam. Considering that the risk for land subsidence is low to negligible,
a partially engineered restoration would not have environmental benefits
compared to the proposed project.

3.5.3. Proposed Mitigation and Monitoring

Although the potential for encountering karst features is low, it will be important that an
observational approach be used during the deconstruction of the dam and the
engineering restoration work. Construction oversight could provide instruction regarding
signs of potential land subsidence. A knowledgeable geotechnical engineer/geologist
with karst experience could be on-call if signs of land subsidence related to karst appear.
If water begins channelizing into a potential sinkhole, the location should be documented
and a mitigation plan developed.

3.6. Groundwater (Private Wells)

This section describes groundwater in the vicinity of the Grindstone Dam and describes
how private wells may potentially be affected by the proposed project and measures
proposed to avoid, minimize, or mitigate impacts. This issue was found to warrant an
additional study during scoping of the EIS.

3.6.1. Affected Environment
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The geology of the area surrounding the Grindstone Dam and the reservoir is described
in section 3.5. The primary bedrock aquifer is the Hinckley Sandstone. Most of the Hinckley
Sandstone is a fine- to medium-grained sandstone composed of about 96 percent quartz.
Quartz sandstones tend to retain good primary porosity characteristics., which are typical
of productive aquifers. Karst features discussed in Section 3.5 can also add secondary
porosity to the aquifer. The Hinckley Sandstone aquifer is widely used throughout Pine
County for both municipal and residential water supply (Berg, 2004).

The glacial deposits above the Hinckley Sandstone include layers of clay, sand, and gravel
of variable thickness and depth. In the area of the Grindstone Dam, the glacial deposits
vary in thickness from 16 to 50 feet, as indicated by well logs in the Minnesota Well Index
(MWI) (MDH, 2021). The sand and gravel layers are aquifers that could be used for
residential water supply. However, all of the wells in the study area (2,000-foot radius
around the Grindstone dam) that are listed in the MWI extend to the deeper Hinckley
Sandstone aquifer. It is possible that some shallower wells included in the well survey but
not found in MWI (discussed in Section 3.6.2.1.1 below) may be completed in the
shallower sand and gravel layers. If present, the clay layers could act as confining layers
that could lessen the impacts of changing surface water and shallow groundwater
elevations on deeper bedrock wells.

The Grindstone River generally serves as a groundwater discharge zone for the water table
aquifer, which means that groundwater typically flows from the water table aquifer into
the Grindstone River. In the area surrounding the Grindstone Reservoir, the opposite is
true (water flows from the reservoir into the water table aquifer). This is because the water
level in the reservoir has been artificially increased to approximately 1,019 feet above
mean sea level. The water level of the river immediately downstream of the dam is
considerably lower than that in the reservoir. This elevation difference creates a “mound”
in the water table aquifer, where the high reservoir elevation locally maintains a higher
water table elevation.

3.6.2. Environmental Consequences

If the reservoir water level is decreased, nearby groundwater levels will also decrease,
which could cause water levels to drop below the pumps in domestic wells. A bathymetric
map of the Grindstone Reservoir, prepared by DNR in 1990, indicates the maximum depth
of the reservoir to be approximately 10.5 feet at a location immediately upstream of the
dam. The reservoir level is only actually about 7 feet above the water level of the
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downstream hydraulic control (riffle) of the river bed, indicating that the maximum drop
would be about 7 feet if the dam were removed without any riffle construction. However,
riffles proposed at the site could reduce this difference to about 6 feet. Therefore,
assuming a maximum 7-foot decline in water levels in both the reservoir and groundwater
levels represents a conservative worst-case scenario. The water level decline caused by
dam removal would diminish moving upstream from the dam site.

The Groundwater Technical Analysis Workgroup of the DNR Division of Ecological and
Water Resources prepared a Groundwater Technical Review to evaluate the potential
impacts of the dam removal on private water supply wells in the area (Seaberg, 2021) as
summarized in the following section.

3.6.2.1. Proposed Project
The DNR conducted a survey via mail of residences within 2,000 feet of the dam
asking if there were wells on the property. Wells were also identified in the MWI. A
total of 37 operating wells were identified within 2,000 feet of the dam, as listed in
Table 3-3 and shown on Figure 3-2. All the wells listed are domestic supply wells,
with three exceptions:

1. DNR (804703), monitoring well;

2. Bergquist Field 1 (260934), public non-community transient water supply
well; and

3. Hinckley-Finlayson School District 2165 (805861), public non-community
supply well.
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Table 3-3. Wells within 2,000 feet of Grindstone Dam. Annotation guide: ? V = verified location; U = unverified location, in MWI; ®
Feet BGS = Feet Below Ground Surface; € N = No further action, | = Inspection of well by licensed well driller to obtain necessary
information and take mitigative measures if necessary; 9 U = Unknown; ¢ NA = Not Applicable; f Since the well location is unverified,
this distance may be inaccurate:

Static Water Vulnerability Water Likelihood
Distance water Pump column based on column to mitigate

Unique to the Completed level depth above water above impact by Recom-

Well # or dam depth (feet (feet pump column bottom of lowering mended

PIN In MWI?? (feet) (feet BGS)® BGS)" BGS) (feet) above pump well (feet) the pump Action ®
177538 \Y 1,310 40 18 20 2 Most 22 Maybe I
720817 Vv 1,524 47 15 31 16 Most 32 Likely I
436770 Vv 1,660 50 17 27 10 Most 33 Likely I
436744 U 1,405f 55 16 27 11 Most 39 Likely I
520533 \Y 1,921 55 20 38 18 Somewhat 35 Likely N
582345 \Y 1,258 66 18 40 22 Somewhat 48 Likely I
598022 \Y 1,906 58 16 39 23 Somewhat 42 Likely N
758122 U 1,158f 80 12 30 18 Somewhat 68 Likely I
142909 \Y 942 61 16 49 33 Least 45 Likely N
805861 \Y NA¢€ 100 20 60 40 Least 80 Likely N
219358 Vv 1,946 40 16 ud ud ud 24 Maybe N
260934 Vv 1,367 ud ud ud ud ud ud ud I
552648 \Y 1,965 55 15 ud ud ud 40 Likely N
685625 \Y 760 50 1.5 ud ud ud 48.5 Likely I
804703 \Y 1,100 15 7 NA¢€ NA¢€ NA¢€ 8 Unlikely N
277375 U 1,140f 45 18 ud ud ud 27 Maybe I
277377 U 1,682f 33 15 ud ud ud 18 Unlikely I
277378 U 1,668f 31 16 ud ud ud 15 Unlikely I
444087 U 684f 19 14 ud ud ud 5 Unlikely I
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Static Water Vulnerability Water Likelihood
Distance water Pump column based on column to mitigate

Unique to the Completed level depth above water above impact by Recom-

Well # or dam depth (feet (feet pump column bottom of lowering mended

PIN In MWI?? (feet) (feet BGS)® BGS)" BGS) (feet) above pump well (feet) the pump Action ®
444088 U 684f 14 7 ud ud ud 7 Unlikely I
444089 U 684f 19 13 ud ud ud 6 Unlikely I
150134000 No ud ud ud ud ud ud ud ud N
400120000 No ud ud ud ud ud ud ud ud I
400123000 No ud ud ud ud ud ud ud ud I
405032000 No ud ud ud ud ud ud ud ud I
405007000 No ud ud ud ud ud ud ud ud I
400107000 No ud ud ud ud ud ud ud ud I
400101000 No ud ud ud ud ud ud ud ud I
400125000 No ud ud ud ud ud ud ud ud I
400124000 No ud ud ud ud ud ud ud ud I
150130000 No ud ud ud ud ud ud ud ud N
150133000 No ud ud ud ud ud ud ud ud N
150128001 No ud ud ud ud ud ud ud ud I
400099000 No ud ud ud ud ud ud ud ud N
405129000 No ud ud ud ud ud ud ud ud N
405078000 No ud ud ud ud ud ud ud ud I
400092000 No ud ud ud ud ud ud ud ud I
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The DNR also recorded the following data for each of the wells:

e Completed depth (feet below ground surface). This is the total depth of the
well.

o Static water level (feet below ground surface). This is the water level in the well
when the pump is not operating. This level is recorded at the time the well was
drilled, but may vary over time.

e Pump depth (feet below ground surface).

e Water column above pump (feet). This is the difference between the static water
level and the pump depth. This is also the available head above the pump.

e Water column above bottom of well (feet). This is the difference between the
static water level and the completed depth.

The potential impact to an individual well depends on the water level in the well, the depth
of the pump, and the total depth of the well. All pumps require a few feet of water above
the pump in order to work properly. If the water level in the well falls below the level
required to operate the pump, the well owner may lose access to water and/or the pump
may fail prematurely. One solution is to lower the pump in the well, if the well is sufficiently
deep. This can be done for a relatively low cost. If the water level approaches the bottom
of the well so that a pump can no longer operate, then a deeper well is required. It may
be possible to extend the depth of some existing wells, but generally drilling a new,
deeper well is required, which is much more expensive than simply lowering the pump.

For each well in Table 3-3, the available head was compared to the water level decline
assumed under a worst-case scenario. The worst-case water level decrease is expected to
be approximately 7 feet—the maximum difference in present pool elevation and expected
stream elevation near the dam once it is removed. In evaluating the risk to wells, we will
conservatively assume the worst-case scenario of a 7-foot reduction in the water level for
each well regardless of its location. Based on this 7-foot drop, the risk of impact to the
wells is determined based on the height of water column above the pump in each prior
to dam removal as follows:

e Least vulnerable—greater than 27 feet above pump intake;
e Somewhat vulnerable—17 - 27 feet above pump intake; and
e Most vulnerable—less than 17 feet above pump intake.

It should be noted that even the most vulnerable wells are not likely to experience
problems due to the removal of the dam and the lowering of the surface water elevation.
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A 7-foot drop in groundwater levels is an unlikely worst-case scenario that will actually be
much less at the well locations depending on the distance from the reservoir and the
presence of confining clay layers above the aquifer.

Of the 37 wells included in the survey, only 10 could be assessed for vulnerability. This
was due mostly to the lack of available information about the depth of the pump. Four
wells were classified as most vulnerable. The four wells are clustered northeast of the
reservoir. They are all relatively shallow (50 feet or less), and their well logs show 23 to 26
foot depth to bedrock and do not indicate any confining layers above the bedrock aquifer.

3.6.2.2. No Action Alternative

The no action alternative of leaving the dam in place would not change
groundwater resources.

The no action alternative includes the risk of a future dam failure. For wells located
upstream of the dam, the risks of a dam failure would be similar to the risks
associated with the proposed project, as described in section 3.6.2.1. Groundwater
levels in wells would decrease as the water level in the reservoir decreased,
potentially by as much as 7 feet. For wells downstream of the dam, the risks would
be limited to wells that could be temporarily flooded due to the dam break.
Flooded wells would be at risk of contamination by surface water. Contaminated
wells would need to be disinfected by a licensed well contractor. This process
usually takes several hours, but would only need to be completed once for each
well.

3.6.2.3. Partially Engineered Restoration
A partially engineered restoration could potentially affect groundwater resources
differently than the proposed project. The partially engineered restoration has the
same maximum 7 foot decrease in the level of surface water and groundwater,
although the decrease may be less in some areas. Evaluation of the worst-case
scenario, as described above, would still be appropriate even for a partially
engineered restoration.

3.6.3. Proposed Mitigation and Monitoring

Based on information available regarding water table elevations and well construction
details, in a worst-case scenario, there is potential for supply wells to be impacted if the
Grindstone Dam is removed. Since hydrologic changes would result from the Proposer’s
action, the mitigation of any adverse impacts to water supply wells would be the
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responsibility of the Proposer. Two common mitigation methods were considered for
wells with decreased water levels:

e Connecting to a municipal water supply so that the well is no longer necessary.
e Lowering the pump in the well.

The City of Hinckley municipal water system does not extend to the area north of the
Grindstone dam. Connecting to this system would not be an option for the four wells
classified as "Most Vulnerable”. Extending the municipal water supply to serve a few well
owners in this area would be prohibitively expensive.

Lowering the pump in the well is a more cost-effective mitigation method. If the
information was available in the MWI well logs, the depth of the standing column of water
in the study area wells was used to evaluate the potential for lowering the pump in the
well. This assumes that the well is of sufficient diameter, is outfitted with a submersible
pump, and the pump can be lowered into the well with a longer drop pipe, which is not
necessarily the case for each well. Table 3-3 also presents the depth of the standing
column of water in the well based on the difference between the well depth and the static
water level and indicates the likelihood of mitigating the impacts in each well by lowering
the pump using the following criteria:

e Unlikely—less than 20 feet of standing water in the well;
e Maybe—20 - 30 feet of standing water in the well; and
o Likely—greater than 30 feet of standing water in the well.

Of the four wells that were listed as “Most Vulnerable”, mitigation by lowering of the
pump was categorized as “Likely” for 3 wells and “Maybe” for one well.

Two approaches to mitigate potential well impacts are proposed and are described below.

1. Mitigation approach 1: This mitigation is based on the review conducted by the
DNR Groundwater Technical Analysis Workgroup described above and shown in
Appendix G. Based on information in the review, this mitigation approach would
be to conduct well inspections on 25 of the 37 wells within 2,000 feet of the dam
that were not sealed to determine what if any further mitigation steps are needed.
This approach is based on the conservative, worst-case scenario that there would
be a 7-foot decrease in water levels in all the wells. Based on the DNR Groundwater
Technical Analysis Workgroup staff's professional experience and judgement, the
worst-case scenario is unlikely to happen especially given the distance of the wells
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from the dam. This approach would require the Proposer to collect additional
information for 25 wells. Furthermore, the cost of hiring a licensed well driller to
do the inspections could be prohibitive.

2. Mitigation approach 2: Given the low probability of impacts to wells and the high
cost of inspecting the wells, a second mitigation approach would be for the project
Proposer to notify owners of possible impacts to their wells prior to dam removal
and for the Proposer to develop a contingency plan to immediately mitigate the
water supplies of any well owners that might be impacted. Lowering the pump in
a domestic well or drilling a new well are common solutions for providing a
permanent water supply if a well has been impacted. These are likely options to
include in the contingency plan. Other actions that could be considered would be
providing a temporary water supply using water trucks or a temporary line
connected to the Hinckley municipal supply until a permanent solution is
implemented.

The project Proposer would need to select and implement a mitigation approach prior to
beginning work on the dam removal project.

3.7. Public Waters and Riparian Rights

This section discusses information related to Minnesota public waters and how it relates
to the Grindstone Reservoir. The section also discusses land ownership within the project
area and potential impacts to riparian rights from the proposed project. DNR legal counsel
provided a formal memo that provided information and analysis discussed within this
section.

3.7.1. Affected Environment

The Minnesota legislature has adopted a definition of public waters which includes all
water basins and watercourses as defined in Minn. Stat. § 103G.005, subd. 15. The
Grindstone Reservoir, which was created by damming the Grindstone River, is a public
water because it meets the definition of a water basin and a natural and altered
watercourse. See Minn. Stat. § 103G.005, subd. 15(7) (defining a public water as a water
basin where the state of Minnesota holds title to the beds or shores) and § 103G.005,
subd. 15 (9) (defining a watercourse as an altered or natural watercourse with a total
drainage area greater than two square miles). It is listed on the Public Water Inventory
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(PWI) as both a water basin (PWI-58-0121-00) and a watercourse (PWI-58077a). The
Grindstone Reservoir has a shoreland classification of Recreational Development assigned
by the Commissioner of Natural Resources.

Waters in the state, including all public waters, are not capable of private ownership. See
Pratt v. State Dept. of Natural Resources, 309 N.W. 2d 767, 772 (Minn. 1981). Primary
jurisdiction over public waters rests with the State, which is required to manage those
waters for the benefit of the public. See Pratt v. State Dept. of Natural Resources, 309 N.W.
2d 767, 771-774 (Minn. 1981) (holding the state holds title to the public water in its
sovereign capacity and is required to manage said waters for the benefit of the public).
Persons owning property abutting a public water, including the Grindstone Reservoir,
have riparian rights to the “reasonable” use of the water their property abuts. See Pinney
v. Luce, 46 N.W. 561, 561-62 (Minn. 1890) (holding a riparian owner “[by] virtue of his
ownership the banks and lands in front thereof [|] ... has right to the use of the water . .
. without diminution or obstruction.”), and Red River Roller Mills v. Wright, 15 N.W. 284,
(Minn. 1883) (holding that a riparian owners right to the use of water is limited by the
rights of other riparian owners and the rights of the public.). An abutting owners riparian
rights is subject to the requirement that the use is reasonable. State by Korrer, 148 N.W.
641, 642 (Minn. 1900). Uses that have been found to be reasonable include the right to
access, the right to construct a dock, the right to boat, and the right to swim.

Riparian rights are, however, subject to regulation by the State. See Pratt v. State Dept. of
Natural Resources, 309 NW. 2d 767, 771-774 (Minn. 1981). The DNR's
jurisdictional/regulatory boundary over a public water that is a water basin is the Ordinary
High Water Level (OHWL), which is defined in Minn. Stat. 103G.005, subd. 14. The DNR
regulates activities in public waters under Minn. Stat. § 103G.245 (Work in Public Waters)
and Minn. R. 6115.0150 — 6115.0280 (Standards and Criteria for Granting Permits to
Change the Course, Current, or Cross-Section of Public Waters). Dam construction and
maintenance is regulated under Minn. Stat. § 103G.501 — 103G.561 and under Minn.
6115.0300 — 6115.0520. Removal of an existing dam to restore a river to its natural state
is subject to the public waters permitting process.

The Grindstone Reservoir (PWI 58-0121-00) was created by construction of the Grindstone
Dam in 1932 and the impoundment of water from the North and South Forks of the
Grindstone River, both of which are public watercourses. The Grindstone Reservoir is
approximately 26 acres, with a maximum depth of about 9 feet. The Grindstone Reservoir
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lies within the Hinckley Aquatic Management Area (AMA), which provides public
recreational opportunities such as fishing and wildlife viewing. The Grindstone Reservoir
is nearly entirely surrounded by the Hinckley Aquatic Management Area (AMA), with the
exception of a corner of one property that abuts the shoreline of the Grindstone Reservoir
that is in private ownership. In its current state, the private landowner has riparian rights.

Prior to construction of the Grindstone Dam, the DNR purchased large tracts of land that
were riparian to the North and South Forks of the Grindstone River in the area where the
reservoir was to be located. Prior to inundation and creation of the reservoir, the DNR was
the sole riparian landowner in the area. After construction of the dam, the inundation
footprint of the reservoir extended beyond DNR owned land onto the property of one
private landowner. The fact that this parcel is adjacent to the created public water basin
has created riparian rights associated with this abutting parcel.

If the level of a public water is raised, use of the underlying land may change to the benefit
or detriment of the landowner. Flowage easements are typically obtained when water
levels are raised (e.g. when a flowage, or reservoir is created) and Minn. Stat. 103G.245
Subd. 10 (a) establishes a public waters-work permitting process for when water levels are
raised. There is no record of a flowage easement or other agreement between the DNR
and the subject private landowner or prior owners of the property.

Removal of the Grindstone Dam would result in removal of the Grindstone Reservoir. With
the Grindstone Reservoir diminished the private property referenced above would no
longer be an abutting owner and, therefore, would no longer have riparian waters. In
essence, if the Grindstone Dam is removed by the state, the state will have taken a
property interest associated with the private property.! The Minnesota Constitution
requires that “[p]rivate property shall not be taken, destroyed or damaged for public use
without just compensation therefore, first paid or secured.” Minnesota Constitution, Art.
, § 13. Thus if the state or another public entity wishes to remove the Grindstone Dam it
must first institute a condemnation suit, pursuant to Minn. Stat. Ch. 117, to compensate
the landowner for the taking of the riparian rights associated with the property. Proposed
mitigation options are listed in section 3.7.3.

! Minnesota Statute § 117.025, subd. 2 defines the term taking as “every interference . . .
[with] possession, enjoyment, or value of private property interest.”
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3.7.2. Environmental Consequences

3.7.2.1. Proposed Project

The Grindstone Reservoir is 26. 6 acres in size and is nearly 9 feet deep, just behind the
dam. The reservoir is about 350 feet wide near the dam; however, it narrows within the
branches where the North and South Forks of the Grindstone Rivers enter, extending
about 3,900 feet upstream on the north arm of the reservoir, and 3,400 feet upstream on
the southern arm. The proposed project would result in the elimination of the 26.6-acre
Grindstone Reservoir and result in approximately 7,400 linear feet of restored river.
Removal of the dam and allowing the North and South Branches of the Grindstone River
to restore naturally would result in an unknown location of river flow after project
completion. However, based on bathymetry data, it is expected that the rivers would
reform within the old riverbed, which is approximately within the center of the current
reservoir (Figure 2-1) and would result in a loss of direct access to the shoreland of a
public water by the existing private riparian landowner. This would remove the riparian
rights from the parcel and result in diminishment of the land rights held by the parcel
owner. The resulting changes from the proposed project would be subject to discussions
with the neighboring landowner. Any outcomes of these discussions would be beyond
the scope of the EIS.

3.7.2.2. No Action Alternative

The no action alternative would not affect the private landowners access to the shoreland
of the Grindstone Reservoir, unless the dam failed. Sudden release of water due to dam
failure would likely result in loss of access to the shoreland by the neighboring landowner.

3.7.2.3. Partially Engineered Restoration

The partially engineered alternative involves directing the new channel formation of the
North Branch of the Grindstone River toward a meander along the north valley wall of the
current reservoir (see Figure 2-2). The proposed meander location would abut the
neighboring landowner’s property, and would provide access from the property to the
shoreland of the newly routed Grindstone River. This alternative would maintain riparian
rights, however, the type of waterbody present would change from a reservoir to a
watercourse. Use of the underlying land may change to the benefit or detriment of the
landowner with the change from a reservoir to a watercourse. The resulting changes from
the partially engineered restoration alternative would be subject to discussions with the
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neighboring landowner. Any outcomes of these discussions would be beyond the scope
of the EIS.

3.7.3. Proposed Mitigation and Monitoring

Actions to avoid or mitigate impacts to the private landowner’s riparian rights could be
completed in the following ways:

e Maintain riparian rights through selection of the partially engineered alternative.

e Offer an easement to the landowner on DNR land extending from the existing
parcel, across DNR land to the restored river

e Provide a corridor to edge of new river to landowner by transferring property from
DNR to the land owner that would extend the existing parcel to the restored river.

e Enterinto an agreement with the parcel owner to pay damages (for loss of property
value, for example) or commence a condemnation action pursuant to Minn. Stat.
Ch. 117.

Final mitigation decisions would be made based on conversations with the landowner.

A public waters work permit will be required under Minn. Stat. 103G.245 (Work in Public
Waters) and Minn. R. 6115.0150 — 6115.0280 (Standards and Criteria for Granting Permits
to Change the Course, Current, or Cross-Section of Public Waters).
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4. CUMULATIVE POTENTIAL EFFECTS

Cumulative potential effects (CPE) are environmental effects that result from the proposed
project in conjunction with other projects in a given area. The effects from any one project
may be small; however, the aggregated effects from all the projects together may be
significant (Minnesota Rules 4410.0200, subpart 11a.)

Topics analyzed for the EIS and included in the CPE analysis are listed below. Analyses of
public waters impacts and riparian rights impacts are not included because the scope of
CPE analysis is limited to environmental effects per Minnesota Rules 4410.0200, subpart
11a.

e Wetlands

e Hydrological Effects

e Sediment and Contaminants

e Plant Communities, Wildlife, Fish, and Sensitive Ecological Resources
e Geology

e Groundwater

4.1. Overview of Geographic Scale and Timeline

The inclusion of future projects in the CPE analysis is determined by assessing geographic
scale and timeline of the proposed project and potential future projects. The geographic
scale and timeline must be described for the proposed project on an impact-by-impact
basis. Future projects must then be assessed to determine if they are within the
geographic scale of an impact and within the specified timeline of the proposed project.

Geographic scale is identified by defining the environmentally relevant area for each
impact of the proposed project. The environmentally relevant area may be considered the
area where impacts from the proposed project could potentially overlap with impacts of
other projects. The environmentally relevant area is determined on a case-by-case,
impact-by-impact basis for each EIS topic. Defining the timeline for the proposed project
is necessary to identify other future projects that could contribute to CPE. The timeline for
inclusion of future projects is determined by considering if a basis for expectation has
been laid for a project.

Inclusion of future projects in the CPE analysis must pass a two-part test that factors in
the basis of expectation as well as the available information about the future project. The
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first half of the test determines whether the future project is “reasonably likely to occur”.
Several sources of information to review are listed in Minnesota Rules 4410.0200, subpart
11a, to aid determination of if a project is reasonably likely to occur. Such information
includes whether applications for permits have been filed with units of government;
whether detailed plans and specification have been prepared, whether the future
development is indicated by comprehensive plans or other documents; historic or
forecasted development trends, or any other factors found relevant to the RGU such as
funding status.

The second half of the test determines whether sufficiently detailed information is
available about a future project to contribute to the understanding of CPE. This half is
only applied if the first half of the test is met and the future project is determined
reasonably likely to occur. If a project is reasonably likely to occur but does not have
sufficient information to contribute to understanding of the CPE, then it was not
considered in the EIS analysis for CPE.

4.2. Geographic Scale and Timeline of the Proposed Project

The geographic scale of the proposed project includes the 26.6-acre Grindstone Reservaoir,
which would be permanently eliminated, the area immediately surrounding the dam,
access routes for construction equipment, and downstream areas that may receive
sediment.

The timeline of the proposed project would include (in sequential order): 1) drawdown of
the reservoir, 2) consolidation of sediments, 3) dam removal and 4) floodplain grading
and construction of riffles and associated erosion control methods. Drawdown,
consolidation, and dam removal is expected to occur over 4-6 weeks during summer
months. Floodplain grading and construction are anticipated to take place one year
following dam removal once the main channel is established and soils are consolidated.

Each topic for the proposed project was assessed individually for geographic scale,
timeline, and specific impacts.

4.2.1. Wetland Impacts

The geographic scale for wetlands includes those adjacent to the Grindstone Reservoir
and those present within access routes for construction. The timeline for wetland impacts
is expected to be concurrent with implementation of the proposed project. Dam removal
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would create wetland within the restored floodplain/existing reservoir. Existing floodplain
wetlands would be fully or partially drained, with strongest effects immediately upstream
of the dam. Existing wetlands and a portion of the restored floodplain may be impacted
from the temporary construction access/permanent angler foot path or boardwalk
dependent on final design.

4.2.2. Hydrological Effects

The geographic scale for hydrological effects includes the Grindstone Reservoir, the North
and South Branch Grindstone reaches immediately upstream of the reservoir, and the
Grindstone River reach immediately downstream of the dam. The timeline for hydrological
effects is expected to be concurrent with implementation of the proposed project, though
a long-term scenario was also considered that accounts for fine sediment mobilization
over several years. The modeled water surface elevations show a decrease upstream of
the existing dam in all recurrence intervals up to 1 mile upstream of the dam on South
Branch of the Grindstone River and up to 0.6 mile upstream of the dam on the North
Branch of the Grindstone River. The maximum decrease in in the 100-year storm
recurrence interval would occur at the dam location, and would decrease by about 7.6
feet in the short term proposed project (surveyed thalweg) and about 7.7 feet in the long
term proposed project (predicted thalweg). The hydraulic modeling indicates there would
be no change to the flood hydraulics of the bridges and other river stations of the
Grindstone River downstream of the existing dam.

4.2.3. Sediment and Contaminants

The geographic scale for sediment and contaminants includes not only the approximately
26 acres where sediment has accumulated behind the Grindstone dam, but also the
receiving waters downstream that would receive legacy sediment mobilized as a
consequence of the dam removal. These waters include the Grindstone River below the
dam, the Kettle River below its confluence with the Grindstone, and the St. Croix River
below its confluence with the Kettle. The timeline for impacts from fine-sediment is
expected to be relatively short and concurrent with the proposed project timeline.
Transport of coarse sediment may take longer to mobilize downstream.

The new stream channel would mobilize existing legacy sediment downstream as it cuts
its new path. Mobilization of fine sediment would cause short-term increases in turbidity.
Sediment in four of seven sediment cores collected from the reservoir exceeded Level 2
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SRVs and is likely naturally occurring based on regional aquatic geochemistry. Fine
grained sediment enriched in the likely naturally occurring arsenic would be transported
downstream. The sediment will likely be deposited in slack water environments or
floodplains where arsenic concentrations might be similar. Mobilization of coarse
sediment (sands) may migrate and aggrade downstream, raising the streambed elevation
in discrete, transitory locations. Downstream nutrient loads may increase slightly.

Relative to other human activities that mobilize sediment and nutrients in the Grindstone
and nearby watersheds, the impact of removing the Grindstone dam is likely to be small.
Cropland is an important driver of sediment and nutrient loads in many watersheds, but
only about 4% of the land area in the Grindstone River watershed is cropland (MPCA
2021c). While sediment and nutrient loads in the Grindstone are above unimpacted
natural loads, they are not large relative to other tributaries of the St. Croix. Plus, the
shallowness of the Grindstone Reservoir implies that much of the fine sediment, with
adsorbed nutrients, may not be trapped efficiently and mostly passed downstream
already. Consequently removing the dam will not likely have a major impact on sediment
and nutrient loads in this context. Nonetheless we point out that, relative to the 34 main
tributaries to the St. Croix River, the Kettle River, to which the Grindstone is tributary, is
the fourth largest loader of phosphorus, at about 36 metric tons of phosphorus per year.
The total maximum daily load (TMDL) report for Lake St. Croix, impaired by eutrophication
from excess phosphorus, targets a reduction of 5.5 metric tons, or about 15%, of the
phosphorus loads from the Kettle (MPCA and WDNR 2012). While removal of the
Grindstone dam could increase phosphorus load to the St. Croix by a small amount, this
cost appears to be small relative to the improvement in stream biology.

The enrichment of arsenic in the shallow, fine sediment within the existing reservoir
appears to be the result of natural sources, transport, and processes. Dredging and
dispersal of this sediment redistributes arsenic in quantities and concentrations that are
natural and found elsewhere in the aquatic system. No new arsenic is being added to the
system from outside sources, and one can argue that dispersal of the sediment could
dilute its concentrations to safer values. In any event, aquatic organisms appear to be
resistant to the concentrations found at the site, and arsenic in aquatic sediments pose
little threat to humans because of no obvious means of exposure.

In the context of changing climate, greater annual precipitation totals would generate
larger streamflows, which in turn would likely erode banks as the stream cross-sectional
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area adjusted to the larger flows. We speculate that the Grindstone Reservoir would be
overwhelmed with new sediment and filled, such that its trapping and storage function
would be eliminated. Removal of the Grindstone dam in this context would facilitate the
downstream transport of sediment.

4.2.4. Plant Communities, Wildlife, Fish, and Sensitive Ecological Resources

4.2.4.1. Plant Communities

The geographic scale for impacts to plant communities includes the Grindstone
Reservoir and adjacent wetlands and uplands. The timeline for impacts includes
both the immediate effects concurrent with the proposed project and long-term
changes to plant communities that would be expected to take decades. Upland
forest and wetland plant communities could transition to communities with drier
hydrologic regimes long-term. Plant community shifts could facilitate colonization
or expansion of invasive species like common buckthorn. The shallow lake
community would be eliminated and replaced by riverine, riparian shoreline,
floodplain, and upland plant communities.

4.2.4.2. Fish and Wildlife

The geographic scale for impacts to fish and wildlife includes not only the
Grindstone Reservoir, but also the upstream and downstream watercourses where
connectivity would be restored. The timeline for impacts would both be concurrent
with the proposed project implementation and on the scale of several years to
decades as habitat quality, ecological processes, and connectivity develop. The
restored river and floodplain would provide new habitat for many wildlife species.
Some wildlife species would be displaced and immobile invertebrates may perish
due to dewatering of the reservoir and loss of shallow lake community. Long-term,
positive impacts to habitat quality and connectivity would provide net benefit to
wildlife. Fish communities, including lake sturgeon, would benefit greatly from the
dam removal via increased habitat connectivity and quality.

4.2.4.3. Sensitive Ecological Resources
The geographic scale for impacts to sensitive ecological resources includes not
only the Grindstone Reservoir, but also the upstream and downstream
watercourses where connectivity would be restored. The timeline for impacts
would both be concurrent with the proposed project implementation and on the
scale of several years to decades as habitat quality, ecological processes, and
connectivity develop. Although long-term effects of dam removal should be
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beneficial to unionid mussels, unionids could be impacted by the dam removal
process through changes in water quality, sedimentation, and local hydraulics.
Impacts to the Blanding's turtle could include habitat loss from eliminating deep
water overwintering habitat and direct mortality from project construction.
Although long-term dam removal should be beneficial to the mudpuppy,
individuals could be impacted by the dam removal process through changes in
water quality, sedimentation, and local hydraulics.

4.2.5. Geology

The geographic scale for geological impacts is a 250-meter buffer surrounding the
Grindstone Reservoir. The timeline for impacts is expected to be concurrent with
implementation of the proposed project. The risk of land subsidence from reservoir
drainage and associated water table affects is low to negligible.

4.2.6. Groundwater

The geographic scale for groundwater impacts is a 2,000-foot buffer surrounding the
Grindstone dam. The timeline for impacts is expected to be concurrent with
implementation of the proposed project. Private wells are not likely to experience
problems due to dam removal.

4.2.7. Discussion of Reasonably Foreseeable Projects

Several agencies and units of government were contacted to inquire about projects in the
environmentally relevant area that are reasonably likely to occur and that may interact
with environmental effects from the proposed project within similar geographic scales
and timelines identified for the proposed project. These agencies and units of government
included the City of Hinckley, Pine County Soil and Water Conservation District, Pine
County Planning and Zoning, DNR Fisheries, and DNR Parks and Trails. Three reasonably
foreseeable projects were identified by the inquiry.

4.2.8. Munger Trail Improvements

The Willard Munger Trail crosses the Grindstone River via a bridge approximately 70 feet
downstream of the dam. Associated recreation facilities to the trail include a parking area
and water access site. Projects reasonably likely to occur include the rehabilitation of the
trail parking lot by repaving the deteriorated surface and the replacement of the decking
on the DNR trail bridge (ID BR0O1350).
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4.2.9. County Road 140 Bridge Replacement

In 2022, Pine County submitted a work in public waters application that proposed to
replace Bridge 58815 crossing County Road 140, located approximately 1 mile
downstream of the Grindstone dam. The project has not yet been permitted. The purpose
of the proposed bridge replacement is to replace the structurally deficient bridge and
improve roadway safety. The existing bridge is a 3-span pre-stressed voided slab bridge
and would be replaced with a proposed 1-span pre-stressed beam bridge and approach
work will occur to tie into existing conditions.

4.2.10. Water Intake for DNR Fish Ponds

The Grindstone Reservoir currently provides a water source for three drainable fish rearing
ponds operated by DNR Fisheries. The permanent water level change resulting from the
removal of the dam would require an alternate water source for the ponds. An alternate
design that would use the Grindstone River as a water source has been designed by DNR
engineering staff, conditional upon the dam being removed.

The fish rearing ponds are located 0.2 miles downstream from the dam along the
Grindstone River. The ponds are separated from the river by an earthen dike. The
southernmost pond was built in the late 1930s; two additional ponds were added in the
1940s. The three ponds currently provide approximately 20 percent of the DNR's annual
muskellunge fingerling production. Currently, the DNR draws water from the Grindstone
Reservoir to fill the ponds under a long-term DNR water appropriation permit (2018-
0240). Beginning in April each year the ponds are filled via a gravity-fed pipeline running
from the water intake structure in the reservoir to a pump house adjacent to the ponds.
Approximately 15 million gallons of water are required to fill all three ponds. Once filled
and dependent upon summer rainfall amounts, the ponds generally only require
occasional additional inputs of water during the summer unless there is significant loss
from evaporation.

In June, muskellunge that have been reared in a hatchery are placed in the ponds and
allowed to grow. After about four months of growth, the muskellunge are collected and
the ponds are drained with the water allowed to flow back into the river. This fill/drain
process has been used annually since 2009 when improvements were made to the
drainage of the second and third ponds, but the annual cycle of filling, muskellunge
rearing, and draining has taken place for over 40 years.
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DNR Fisheries has been considering replacement of this actively leaking and deteriorating
water line in favor of an alternative for some time. The current pipe has been re-lined once
already and recent efforts to have it televised to inform potential additional repairs were
unsuccessful. Further, the permanent water level change resulting from the removal of the
dam and the elimination of the reservoir would render the current water intake at the
reservoir unusable. DNR Engineering staff have designed a system that would use the
Grindstone River as the water source. Preliminary plans included the installation of a filter
bed measuring approximately 50 feet x 10 feet in the streambed near the southernmost
pond. A new wet well and pumphouse would be constructed on the adjacent dike, with
approximately 1,000 feet of PVC pipe to be buried to facilitate filling of the three ponds.
This project would also involve the burying of electrical lines for a similar distance. A short-
term, in-channel stream diversion is planned to dewater the immediate area during
construction of the filter bed. The water line currently in use, which runs from the reservoir
to the existing pond pumphouse, would be capped and abandoned in place. Funding has
not yet been secured, but ideally would take place in concert with or prior to the removal
of the dam in an attempt to minimize disruption to fish production. Other than changes
to the water supply, no other changes to rearing pond operations are anticipated.

4.3. Determination of CPE and Significant Environmental Effect

This section of the CPE analysis discusses how the three reasonable and foreseeable
projects could contribute to CPE for each of the seven EIS topics.

4.3.1. Wetland Impacts

No effects to wetlands are expected from the proposed Munger Trail improvements.
Improvements would be limited to existing infrastructure.

No effects to wetlands are expected from the proposed County Road 140 bridge
replacement. The Grindstone River was the only aquatic resource identified within the
project area by the permit applicant.

The water intake for DNR fish ponds would likely not include permanent wetland impacts
under current design. Some temporary impacts could occur depending on the placement
of the PVC pipe, but would be restored in accordance with state and federal wetland
regulations following project completion.

4.3.2. Hydrological Effects
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No effects to H&H are expected from the proposed Munger Trail improvements.
Improvements would be limited to existing infrastructure and not significantly modify the
features.

No negative impacts to H&H are expected from the proposed County Road 140 bridge
replacement. Hydraulic analysis indicated that a minor decrease in upstream flood
damage potential would result from the proposed bridge design.

The preliminary design for a new water intake for the DNR fish rearing ponds includes
permanent installation of a filter bed within the streambed of the Grindstone River. This
would not have a significant effect on the H&H of the river, so long as the filter bed is
constructed at the same elevation as the current riverbed. A short-term, in-channel stream
diversion would be necessary to construct the filter bed. Any impacts to the H&H are
expected to be temporary.

4.3.3. Sediment and Contaminants

No effects to sediment and contaminants are expected from the proposed Munger Trail
improvements. Limited, if any, ground disturbance would be proposed.

Both the County Road 140 bridge replacement and the water intake for the DNR fish
rearing ponds would include soil and sediment disturbance potentially resulting in
sediment release. The scale of disturbance proposed is relatively small for both of these
projects and standard BMPs required during permitting would minimize potential effects
from implementation.

4.3.4. Plant Communities, Wildlife, Fish, and Sensitive Ecological Resources

No effects to plant communities, wildlife, fish, or sensitive ecological resources are
expected from the proposed Munger Trail improvements. Direct impacts associated with
the proposed improvements would be limited to developed land.

The proposed County Road 140 bridge replacement would include construction within
the stream channel and potentially affect sensitive ecological resources. A total of 6,525
square feet of combined excavation and fill are proposed within the channel and could
potentially result in direct mortality of mussel species and indirect loss of habitat. Due to
potential presence of state-listed mussel species within the project area, a mussel survey
was conducted within the project area by the DNR Center for Mollusk Program staff. One
state-listed threatened species was documented within the survey area and was relocated
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outside of the impact area. No Blanding’s turtle or mudpuppy observations (species
observed near the Grindstone dam) are recorded within the vicinity of the proposed
bridge replacement. The types of impacts proposed are unlikely to result in impacts to
these two species either via direct mortality or disturbance or indirectly through habitat
loss. However, Blanding's turtles use a wide variety of habitat during their active season
and DNR may recommend implementation of avoidance and minimization BMPs. The
proposed bridge replacement is unlikely to have other significant effects on plant
communities, wildlife, fish, or sensitive ecological resources.

The preliminary design for a new water intake for the fish rearing ponds includes
construction within the stream channel and could potentially affect sensitive ecological
resources. State-listed mussel species are known to be present within the vicinity of the
proposed filter bed location. Due to the potential presence of state-listed mussel species
within the project area, a mussel survey will likely be required. If state-protected mussels
are present, a permit to take would likely be required by the DNR. The permit to take may
include additional mitigation requirements. Direct mortality of mussels could occur from
in water construction activities and dewatering. Some habitat loss could result due to the
placement of the filter bed though the amount of habitat loss is expected to be small. No
other indirect impacts to mussels would be expected.

The preliminary water intake design for the DNR fish ponds is unlikely to have other
significant effects on plant communities, wildlife, fish, or sensitive ecological resources.
The proposed direct impact within the stream channel is relatively small and there are
unlikely to be significant indirect downstream effects to hydrology and sedimentation.
Outside of the channel, impact areas currently consists of the fish ponds and associated
terrestrial lands, which mostly comprise of dikes. These are highly managed and disturbed
landscapes that do not consist of native plant communities or quality wildlife habitat.
Direct impacts to other sensitive species such as the Blanding’s turtle or the mudpuppy
likely would be avoided by use of standard BMPs.

4.3.5. Geology

No effects to geology are expected from the proposed Munger Trail improvements.
Improvements would be limited to existing infrastructure.

No effects to geology are expected from the proposed County Road 140 bridge
replacement. No significant changes to surface water or groundwater hydrology are
anticipated that would risk land subsidence related to karst geology.
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No effects to geology are expected from the water intake for DNR fish ponds. No
significant changes to surface water or groundwater hydrology are anticipated that would
risk land subsidence related to karst geology.

4.3.6. Groundwater

No effects to groundwater are expected from the proposed Munger Trail improvements.
Improvements would be limited to existing infrastructure.

No effects to groundwater are expected from the proposed County Road 140 bridge
replacement. Impacts are limited to those affecting surface waters only.

No effects to groundwater are expected from the water intake for DNR fish ponds. Water
pumped from the wet well will be replenished by surface water from the river, not
groundwater. Leakage from the fish rearing ponds to the groundwater will be minimal.
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5. COMPARISON OF ALTERNATIVES

The EIS includes analysis of the proposed project and two alternatives to inform and
identify the potentially significant environmental impacts of each scenario. The
information provided “shall be used as a guide in issuing, amending, and denying permits
and carrying out other responsibilities of governmental units to avoid or minimize adverse
environmental effects and to restore and enhance environmental quality” (Minnesota
Rules 4410.0300.)

According to Minnesota Rules, part 4410.2300, item G, the EIS should compare the
potentially significant impacts of the proposed project with those of other reasonable
alternatives. The two alternatives analyzed in this EIS are the no action alternative and a
partially engineered restoration. The no action alternative consists of keeping the dam in
place with ongoing maintenance and possible major repairs, and includes risk of dam
failure. The partially engineered restoration entails a modified design similar to the
proposed project with the addition of an excavated meander. Complete descriptions of
the proposed project and the two alternatives are provided in Section 2.

The comparison of alternatives is presented in Table 5-1 and summarizes the analyses
discussed in Section 3. The intent of the comparison is to guide permitting and other
responsibilities of governmental units to avoid or minimize adverse environmental effects
and to restore and enhance environmental quality.
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Table 5-1. Comparison of alternatives.

reservoir.

e Existing floodplain wetlands would
be fully or partially drained, with
strongest effects immediately
upstream of the dam.

¢ Existing wetlands and a portion of
the restored floodplain may be
permanently filled from the
temporary construction
access/permanent angler foot path.
Design options would consider
permanent angler access that does
not impact wetlands (e.g.
boardwalk).

release could drain existing
wetlands or alter and degrade
hydrology. Without active
restoration of exposed
sediments, invasive plant species
could establish.

Topic Proposed Project No Action Alternative Partially Engineered Alternative
Wetland e Wetlands would be created within | ¢ No effect unless the dam fails. | ¢ Similar impacts to the
Impacts the restored floodplain/existing e If the dam failed, uncontrolled | proposed project.

e Some additional temporary
impacts could occur if access
through wetlands is needed for
construction of the meander.
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upstream of the existing dam in all
recurrence intervals up to 1 mile
upstream of the dam on South
Branch of the Grindstone River and
up to 0.6 mile upstream of the dam
on the North Branch of the
Grindstone River.

e The maximum decrease in in the
100-year storm recurrence interval
would occur at the dam location,
and would decrease by ~7.6 feet in
the short term proposed project
(surveyed thalweg) and ~7.7 feet in
the long term proposed project
(predicted thalweg).

e The hydraulic modeling indicates
there would be no change to the
flood hydraulics of the bridges and

other river stations of the Grindstone

River downstream of the existing
dam.

immediate and major safety
concern for people utilizing the
Grindstone Reservoir and at the
downstream bridge crossings. In
the short term, the sudden
change in velocity and water
elevation of the river would
increase risks for injury to
people and river biota as well as
present hazards associated with
erosion and debris transport
downstream. In the long-term,
once the H&H conditions
equilibrate following a dam
failure, the resulting conditions
may be similar to the proposed
project.

e Specific H&H changes under
dam failure are difficult to
predict without conducting a
dam failure analysis model.

Topic Proposed Project No Action Alternative Partially Engineered Alternative
Hydrological | e The modeled water surface e No effect unless the dam fails. | « Similar impacts to the
Effects elevations show a decrease e A dam failure would cause an | proposed project.
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Topic

Proposed Project

No Action Alternative

Partially Engineered Alternative

Sediment and
Contaminants

e The new stream channel would
mobilize existing legacy sediment
downstream as it cuts its new path.
e Mobilization of fine sediment
would cause short-term increases in
turbidity.

¢ Fine-grained sediment enriched in
likely naturally occurring arsenic
would be transported downstream.
The sediment will likely be deposited
in slack water environments or
floodplains where arsenic
concentrations might be similar.

e Mobilization of coarse sediment
(sands) may migrate and aggrade
downstream, raising the streambed
elevation in discrete, transitory
locations.

e The dam will continue
trapping sediment and nutrients,
but with decreasing efficiencies
as it gradually fills with
accumulated sediment.

e If the dam fails, sediment
release would be a large,
uncontrolled event.

e Similar impacts to the
proposed project.

Plant
Communities,
Wildlife and
Sensitive
Ecological
Resources

¢ Upland forest and wetland plant
communities could permanently
transition to communities with drier
hydrologic regimes long-term.

e Plant community shifts could
facilitate colonization or expansion
of invasive species like common
buckthorn, permanently impacting
plant communities in the absence of

e No effect unless the dam fails,
though negative impacts
associated with the dam such as
migration barriers and altered
hydrology and sediment
transport would persist.

e |f the dam fails, uncontrolled
release could dewater plant
communities to a similar extent

e Similar impacts to the
proposed project.
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Topic

Proposed Project

No Action Alternative

Partially Engineered Alternative

management.

e The shallow lake community
would be eliminated and
permanently replaced by riverine,
riparian shoreline, floodplain, and
upland plant communities.

e Some wildlife individuals would be
temporarily or permanently
displaced, and immobile
invertebrates may perish due to
dewatering of the reservoir and loss
of shallow lake community. Long-
term, positive impacts to habitat
quality and connectivity would
provide net benefit to wildlife.

e Fish communities, including lake
sturgeon, would benefit greatly from
the dam removal via increased
habitat connectivity and quality.

e Although long-term dam removal
should be beneficial to unionid
mussels, individual unionids could
be temporarily or permanently
impacted by the dam removal
process through changes in water
quality, sedimentation, and local
hydraulics.

as the proposed project.
Without active restoration,
invasive species could become
established in areas of exposed
sediment.

e |f the dam fails, uncontrolled
release could cause direct
mortality of less mobile and fully
aquatic organisms via rapid
dewatering of the
impoundment. Examples include
mussels or overwintering
Blanding'’s turtles. Uncontrolled
release could also displace
aquatic organisms to
downstream locations and bury
downstream organisms in
sediment.
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Topic

Proposed Project

No Action Alternative

Partially Engineered Alternative

e Impacts to the Blanding's turtle

could include permanent habitat loss

from eliminating deep water
overwintering habitat. Individuals
could experience direct mortality
from project construction.

¢ Although long-term dam removal
should be beneficial to mudpuppy
populations, individuals could be
temporarily or permanently
impacted by the dam removal
process through changes in water
quality, sedimentation, and local
hydraulics.

Geology
(Karst)

e The risk of land subsidence from
reservoir drainage and associated
water table affects is low to
negligible.

e No effect. In the event of dam
failure, the risk of land
subsidence would be low to
negligible.

e Similar to the proposed
project, the risk of land
subsidence from reservoir
drainage and associated water
table affects is low to negligible.

Groundwater
(Private
Wells)

e Private wells are not likely to
experience problems due to dam
removal, though there may be a
decrease in groundwater levels in
wells close to the dam.

e No effect unless the dam fails.
e If the dam fails, the risks to
wells upstream of the dam
would be similar to the risks
associated with the proposed
project.

e For wells downstream of the
dam, the risks would be limited

e Similar impacts to the
proposed project, though the
decrease in groundwater levels
may be less in some areas.
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Topic

Proposed Project

No Action Alternative

Partially Engineered Alternative

to wells that could be
temporarily flooded due to the
dam break. Flooded wells would
be at risk of contamination by
surface water.

Public Waters
and Riparian
Rights

e Based on bathymetry data, it is
expected that the river would reform
within the old riverbed, which is
approximately within the center of
the current reservoir and would
result in a loss of direct access to the
shoreland of a public water by the
existing private riparian landowner.
This would remove the riparian
rights from the parcel and result in
diminishment of the land rights held
by the parcel owner.

e No effect unless the dam fails.
e Sudden release of water due
to dam failure would likely result
in loss of access to the
shoreland by the neighboring
landowner.

e The proposed meander
location would abut the
neighboring landowner’s
property, and would provide
access from the property to the
shoreland of the newly routed
Grindstone River.

e This alternative would
maintain riparian rights,
however, the type of waterbody
present would change from a
reservoir to a watercourse. Use
of the underlying land may
change to the benefit or
detriment of the landowner.
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6. PROPOSED AND RECOMMENDED MITIGATION AND MONITORING

6.1. Introduction

Minnesota Rules, part 4410.2300 states that an EIS must include mitigation measures that
could reasonably eliminate or minimize any adverse environmental, economic,
employment, or socioeconomic effects of the proposed project. The term “mitigation” has
different meanings depending on the resource being mitigated or whether it is required
or described by federal, state or local regulations. For example, mitigation for wetland
impacts is highly regulated with specific requirements. Monitoring may be recommended
or required to comply with mitigation requirements or determine need for mitigative
action.

6.2. Proposed Mitigation and Monitoring Recommendations

Mitigation and monitoring measures were developed throughout the scoping process
and in draft EIS development and are summarized in Table 6-1. Further detail on
mitigation and monitoring measures described in Table 6-1 can be found in Section 3:
Affected Environment and Environmental Consequences for each topic. Further
recommended measures may be developed based on public comment. Mitigation and
monitoring measures discussed within this EIS are not formal commitments for
implementation. Rather, the measures are a list of actions that could mitigate impacts,
advise their implementation and effectiveness, and inform the permitting process.

Mitigation and monitoring measures are listed in Table 6-1 as either “proposed” or
“recommended”. Proposed measures are anticipated to be required by permits or
necessary for implementation of the proposed project. Recommended measures are
monitoring or mitigation actions suggested during technical review of potential impacts
and may be included as permit conditions by individual permit authorities, dependent on
their review of the project and determination of mitigation requirements.
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Table 6-1. Proposed mitigation, monitoring, and required permits and government approvals for each EIS topic. Each potential
impact is for the proposed project only.

Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

Wetland Impacts

e Wetlands would be
created within the restored
floodplain/existing reservoir.
e Existing floodplain
wetlands would be fully or
partially drained, with
strongest effects
immediately upstream of
the dam.

Existing wetlands and a
portion of the restored
floodplain may be
temporarily or permanently
impacted from the
temporary construction
access/permanent angler
access route. Design options
would consider permanent
angler access that does not
impact wetlands (e.g.
boardwalk).

Proposed Mitigation and
Monitoring

e Mitigation and
monitoring would be
completed, at a minimum,
according to state and
federal regulatory
requirements if determined
necessary.

e Drainage or wetland type
conversion may be
considered as "no-loss” due
to the project purpose of
fish and wildlife habitat
restoration, meaning that
WCA would not consider
these impacts to result in
permanent loss or impact to
wetlands.

e Temporary construction
access impacts would be
restored post-construction.
A proposed permanent

e USACE Section 10 permit
e USACE Section 404
permit

e Wetland Conservation
Act decision

e MPCA 401 water quality
certification
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

angler access route may be
considered a permanent
impact depending on
design, and could require a
wetland replacement plan
under WCA and MPCA rules.
o Federal regulations may
require compensatory
wetland mitigation similar
to the WCA replacement
plan depending on
qualification for general
permits, final project design,
and agency review.
Recommended Mitigation
and Monitoring

e None

H&H Effects

e The modeled water
surface elevations show a
decrease upstream of the
existing dam in all
recurrence intervals up to 1
mile upstream of the dam
on South Branch of the
Grindstone River and up to

¢ Proposed Mitigation
and Monitoring

e To be determined based
on final design, permitting,
and recommended
mitigation and monitoring
measures described below.
¢ Recommended

e FEMA Letter of Map
Revision (if needed)
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

0.6 mile upstream of the
dam on the North Branch of
the Grindstone River.

e The maximum decrease in
in the 100-year storm
recurrence interval would
occur at the dam location,
and would decrease by ~7.6
feet in the short term
proposed project (surveyed
thalweg) and ~7.7 feet in
the long term proposed
project (predicted thalweg).
¢ The hydraulic modeling
indicates there would be no
change to the flood
hydraulics of the bridges
and other river stations of
the Grindstone River
downstream of the existing
dam.

Mitigation and
Monitoring

e A post-construction
bathymetric survey to
confirm pre-project
assumptions of sediment
mobilization should be
completed one year after
project completion.

¢ Inspection of the
constructed riffles should be
completed one year after
project completion to
confirm they are
constructed and operating
as designed. The operation
and maintenance plan for
the project should include
inspections of the
constructed riffle.

e Monitoring of
downstream the
downstream DNR-owned
bridge and structure should
be conducted after the
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Topic Potential Impact Proposed and Recommended | Required Permits and
Mitigation and Monitoring Approvals
Description

removal of the dam to
confirm the proposed
project is operating as
expected.

« Monitoring of tributaries
upstream of the existing
dam should be completed
routinely after the
completion of the project.
Bank erosion assessments
should be completed if
there appears to be any
head cutting in tributaries
or near the junction of
tributaries with the
Grindstone River as a result
of the water levels changes
that occurred from the

project.

Sediment and Contaminants | ¢ The new stream channel | Proposed Mitigation and |e National Pollution
would mobilize existing Monitoring Discharge Elimination
legacy sediment in the e To be determined based System/State Disposal
reservoir downstream as it on final design, permitting, System (NPDES/SDS)
cuts its new path. and recommended construction stormwater
e Mobilization of fine mitigation and monitoring (CSW) permit
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

sediment would cause
short-term increases in
turbidity.

e Fine-grained sediment
enriched in likely naturally
occurring arsenic would be
transported downstream.
The sediment will likely be
deposited in slack water
environments or floodplains
where arsenic
concentrations might be
similar.

e Mobilization of coarse
sediment (sands) may
migrate and aggrade
downstream, raising the
streambed elevation in

discrete, transitory locations.

measures described below.
¢ A slow drawdown of the
reservoir water levels is
critical to the downstream
transport of fine sediment
into small temporary pulses
of turbidity that do not
overwhelm or bury the
aquatic biota (notably
mussels).

Recommended Mitigation
and Monitoring

e Both the water and biota
should be monitored
downstream of the dam
during its dismantling to
document the timing and
magnitude of the turbidity
pulse, plus its effective
reach downstream.

e The plan to minimize
sediment mobilization
includes removing the dam
gradually during low-flow
conditions, allowing
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

sediment consolidation,
installing in-stream riffles as
grade-control structures,
installing bank stabilization
structures, seeding with
native plant mixtures, and
planting floodplain-tolerant
tree saplings. Full
establishment of vegetation
on the newly exposed
substrate is expected to
take two to five years.

and Sensitive
Resources

Plant Communities, Wildlife
Ecological

e Upland forest and
wetland plant communities
could transition to
communities with drier
hydrologic regimes long-
term.

e Plant community shifts
could facilitate colonization
or expansion of invasive
species like common
buckthorn.

e The shallow lake
community would be
eliminated and replaced by

Proposed Mitigation and
Monitoring

e Mitigation of plant
community impacts would
focus on restoration of
exposed shallow lake
sediments to a floodplain
plant community.

¢ A slow drawdown of the
reservoir water levels is
critical to meter the
downstream transport of
fine sediment into small

If an avoidance plan cannot
be prepared or
demonstrates unavoidable
impacts to mussels, a permit
to take state-threatened
mussels would be required
from DNR.
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

riverine, riparian shoreline,
floodplain, and upland plant
communities.

e Some wildlife species
would be displaced and
immobile invertebrates may
perish due to dewatering of
the reservoir and loss of
shallow lake community.
Long-term, positive impacts
to habitat quality and
connectivity would provide
net benefit to wildlife.

e Fish communities,
including lake sturgeon,
would benefit greatly from
the dam removal via
increased habitat
connectivity and quality.

¢ Although long-term dam
removal should be
beneficial to unionid
mussels, unionids could be
impacted by the dam
removal process through
changes in water quality,

temporary pulses of
turbidity that do not
overwhelm or bury the
aquatic biota — see
monitoring and mitigation
measure proposed for
Sediment and
Contaminants.

e Erosion control BMPs
would be used on newly
exposed soils to address
potential impacts to wildlife
and fish, including sensitive
species. These may include
the use of wildlife friendly
natural fiber, erosion control
blankets, silt fencing,
synthetic fiber-free hydro-
mulch, and rock checks;
specifications for BMPs and
allowed materials would be
included in construction
documents.

e A permit to take state-
listed threatened mussels
will be required due to
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

sedimentation, and local
hydraulics.

e Impacts to the Blanding's
turtle could include habitat
loss from eliminating deep
water overwintering habitat
and direct mortality from
project construction.

e Although long-term dam
removal should be
beneficial to the mudpuppy,
individuals could be
impacted by the dam
removal process through
changes in water quality,
sedimentation, and local
hydraulics.

potential sedimentation and
local changes in hydraulic
conditions. Monitoring of
impacts to state-protected
species will be required in
the permit to take. The
specifics of the monitoring
will be developed during
the permit to take process.
e Actions to avoid or
minimize disturbance to
Blanding’s turtles may
include timing work to
avoid stranding and
disturbing turtles based on
their phenology; use of
BMPs described above; and
educating contractors.

Recommended Mitigation
and Monitoring

e A mussel avoidance plan
could be prepared to
demonstrate impacts to
mussels would be avoided.
Avoidance measures would
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

include slow reservoir
drawdown, grade control,
and erosion control BMPs.

e Additional monitoring for
turbidity, sediment
accumulation, and sediment
pollutants could be
conducted for the purpose
of monitoring potential
impacts to mussel species
downstream of the dam.
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from reservoir drainage and
associated water table
affects is low to negligible.

Monitoring

e To be determined based
on final design, permitting,
and recommended
mitigation and monitoring
measures described below.
Recommended Mitigation
and Monitoring

e Construction oversight
could provide instruction
regarding signs of potential
land subsidence. A
knowledgeable geotechnical
engineer/geologist with
karst experience could be
on-call if signs of land
subsidence related to karst
appear. If water begins
channelizing into a potential
sinkhole, the location
should be documented and
a mitigation plan
developed.

Topic Potential Impact Proposed and Recommended | Required Permits and
Mitigation and Monitoring Approvals
Description

Geology (Karst) The risk of land subsidence | Proposed Mitigation and | None.
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

Groundwater (Private Wells)

Private wells are not likely to
experience problems due to
dam removal.

Proposed Mitigation and
Monitoring

e To be determined based
on final design, permitting,
and recommended
mitigation and monitoring
measures described below.
Recommended Mitigation
and Monitoring

¢ In a worst-case scenario,
there is potential for supply
wells to be impacted if the

Grindstone Dam is removed.

The mitigation of adverse
impacts to water supply
wells as a result of the
Proposer’s action would be
the responsibility of the
Proposer.

e If a well is impacted,
lowering the pump in the
well is the most cost

effective mitigation method.

e Two mitigation
approaches for well impacts

None.

Grindstone Dam Removal
Draft Environmental Impact Statement

June 20, 2023
Page | 120




6/20/2023

Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

are proposed. The project
Proposer would need to
select and implement a
mitigation approach prior to
beginning work on the
proposed project.

o Conduct well
inspections on 25 of
the 37 wells within
2,000 feet of the dam
that were not sealed
to identify which
wells are likely to
require mitigation.

o Notify owners of
possible impacts
prior to dam removal
and develop a
contingency plan to
immediately mitigate
the water supplies of
any well owners that
might be impacted.
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Topic Potential Impact Proposed and Recommended | Required Permits and
Mitigation and Monitoring Approvals
Description

Public Waters and Riparian | Loss of direct access to the | Proposed Mitigation and | DNR Public Waters Work

Rights shoreland of a public water | Monitoring Permit
by the existing private e Loss of riparian rights
riparian landowner. This mitigation will be

would remove the riparian determined based on
rights from the parcel and conversations with the

result in diminishment of landowner.
the land rights held by the | Recommended Mitigation
parcel owner. and Monitoring

Action to avoid or mitigate

impacts include:

e Maintain riparian rights
through selection of the
partially engineered
alternative.

e Offer an easement to the
landowner on DNR land
extending from  the
existing parcel, across
DNR land to the restored
river

e Provide a corridor to
edge of new river to
landowner by
transferring property
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Topic

Potential Impact

Proposed and Recommended
Mitigation and Monitoring
Description

Required Permits and
Approvals

from DNR to the land
owner that would extend
the existing parcel to the
restored river.

e Enter into an agreement

with the parcel owner to
pay damages (for loss of
property  value, for
example) or commence a
condemnation action
pursuant to Minn. Stat.
Ch. 117.
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7. CONSULTATION AND COORDINATION

7.1.  Agency Coordination

State agencies have participated in the preparation of the draft EIS. Following is a
description of the core agencies involved.

7.1.1. Minnesota Department of Natural Resources

Staff in the DNR Divisions of Ecological and Water Resources, Fish and Wildlife, and
Operation Services were involved with the preparation of the draft EIS. The DNR Division
of Ecological and Water Resources acts as the Responsible Government Unit (RGU) for
this EIS and provided project management support for the draft EIS process which
included review and approval of work plans, analyses, impact assessments, and technical
reports/memoranda.

7.1.2. Minnesota Pollution Control Agency

The MPCA was consulted regarding sediment and contaminant impact analysis, and
regarding wetland impacts as they pertain to Section 401 water quality certification.

7.1.3. Board of Water and Soil Resources

BWSR was consulted regarding wetland impacts and potential mitigation and monitoring
requirements.

7.2. Public Involvement

The EIS scoping process included public notifications and opportunities for the public to
learn about and comment on the Grindstone Dam Removal Project. On October 12, 2020,
the DNR published the Scoping Environmental Assessment Worksheet (SEAW) and the
Draft Scoping Decision Document (DSDD) in the EQB Monitor, initiating a 30-day public
review and comment period. The comment period ended on November 12, 2020. The
DNR held an online public information meeting on November 5, 2020, to provide
information on the proposed project and EIS scoping process. The meeting also included
a question and answer session and a formal, verbal public input session. Comments
received during the 30-day public review and comment period informed the Final Scoping
Decision Document (FSDD).
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The draft EIS will be circulated in accordance with the rules and requirements of
Minnesota Rules Chapter 4410.2600. The draft EIS will allow for a public comment period;
written comments will be accepted during this time. A public information meeting will
also be held. Comments received at the public meeting and during the draft EIS comment
period will be considered, and all substantive comments will be responded to in the Final
EIS.

The final EIS will be circulated in accordance with the rules and requirements of Minnesota
Rules Chapter 4410. The final EIS will be distributed to allow for a 10-day public comment
period. Comments received on the final EIS will be considered in assessing the adequacy
of the final EIS.
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8. LIST OF PREPARERS

8.1. Department of Natural Resources

Name Qualifications

Luther Aadland River Scientist (retired)

B.A. Concordia College — Moorhead, MN; M.S. North Dakota State
University; Ph.D University of North Dakota

41 years of experience in river research and restoration

Jason Boyle State Dam Safety Engineer

B.S. Civil Engineering, University of North Dakota,; Master of
Engineering, Environmental /water resources, University of North
Dakota

20 years of experience in dam safety

Kate Fairman Environmental Review Planning Director

B.S. Environmental Science, Emphasis in Soils and Wetland
Sciences, University of Minnesota — Twin Cities; M.P.A., Public
Administration, Minnesota State University — Mankato

14 years environmental permitting and planning experience.

Leslie George Hinckley Area Fisheries Supervisor

B.S., Fisheries and Wildlife Management, University of Minnesota
—Twin Cities; M.S., Fisheries Management, University of Minnesota
— Twin Cities

18 years of experience with DNR Fisheries

Neil Haugerud River Ecologist

B.A. Gustavus Adolphus College-St. Peter, MN; M.S. South Dakota
State University

19 yrs of experience in river research and restoration

Grindstone Dam Removal June 20, 2023
Draft Environmental Impact Statement Page | 126



6/20/2023

Name Qualifications

Jon Hendrickson Principal Engineer

B.S. Civil and Environmental Engineering — South Dakota State
University

23 years of experience in Conservation Engineering

Amanda Hillman - | Restoration Coordinator

Roberts B.A. Minnesota State University — Moorhead; M.S. Portland State
University
10 years of river research and restoration
Becky Horton Project Manager
B.S. Biology and Geology, University of Wisconsin — Eau Claire
20 years of experience in ecology and regulatory review
Heidi Lindgren Area Hydrologist/Regional Appropriation Hydrologist

B.A. University of Minnesota Morris; M.S. Environmental Science
with Hydrology emphasis, University of Idaho

Crystal Payment Graduate Engineer 2

B.S. Environmental Engineering, Michigan Technological
University; M.S. Civil Engineering, Michigan Technological
University

18 years experience in hydrology, hydraulics, stream restoration
and dam modification/removal

Greg Root Water Appropriations Hydrologist/Assistant Regional Manager

B.S University of Wisconsin — Superior; M.S. University of Louisiana
at Lafayette

10 years' experience in environmental regulation and permitting

Grindstone Dam Removal June 20, 2023
Draft Environmental Impact Statement Page | 127



6/20/2023

Name Qualifications

John Seaberg Groundwater Specialist

B.S. Geology and Geophysics University of Wisconsin, Madison;
M.S. Geology with hydrogeology emphasis and a minor in Civil
Engineering, University of Minnesota, Twin Cities,

36 years of experience in hydrogeology

Jill Townley Environmental Review Unit Supervisor

B.E.D Landscape Architecture, University of Minnesota — Twin
Cities; M.U.R.P., Urban and Regional Planning, emphasis in
Environmental Planning, University of Minnesota — Humphrey
Institute

15 years of experience in environmental planning

8.2. MPCA

Qualifications

Jim Brist 401 Water Quality Certification Coordinator (retired)

34 years of varied state experience

8.3. Consultant Coordination

The following sub-contractors and individuals consulted on preparation of the draft EIS.

Name Qualifications

Jim Almendinger | Water Quality and Sediment Specialist

B.A. Botany, Ohio Wesleyan University, Botany; Ph.D Ecology,
University of Minnesota

30+ years of experience

Heidi Dunn Aquatic Ecologist & Malacologist
B.S. Purdue University; M.S. Southern lllinois University

35+ years of experience
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Name Qualifications

Brett Emmons Project Manager

B.S. Forest Sciences, University of lllinois; M.S. Civil &
Environmental Engineering, University of Wisconsin

35 years of experience

Ryan Fleming Water Resources Engineer
B.S. Geological Engineering, University of Minnesota

21 years of experience

Steve Gale Geologist & Geotechnical Engineer

B.S.C.E. Civil/Structural Engineering, Ohio State University; M.S.
Geotechnical Engineering, Ohio State University

40+ years of experience

Stu Grubb Assistant Project Manager & Geologist

B.A. Geology, Carleton College; M.S. Water Resources Science,
University of Michigan; M.B.A. University of St. Thomas

35 years of experience

Mike Majeski Ecologist
B.A. Environmental Biology, St. Mary's University

22 years of experience

Jimmy Marty Environmental Analyst and Wetland Specialist
B.A. Biology, Luther College; M.S. Ecology, Utah State University

7 years of experience

Jason Naber Ecologist & Wetland Specialist
B.A. Biology, St. John's University

33 years of experience

Madison Rogers Water Resources Engineer

B.S. Bioproducts and Biosystems Engineering, University of
Minnesota

6 years of experience
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Grindstone River Dam Removal Draft Environmental Impact Statement -
Fully Engineered Restoration Alternative Screening Analysis
May 10, 2023

Executive Summary

The fully engineered restoration alternative was conceptualized during the scoping process as part of
environmental review for the Grindstone River Dam Removal Project and was described in the Final
Scoping Decision Document for the project. This screening analysis evaluates the fully engineered
restoration alternative as an option to meet the needs of the proposed project and evaluates whether
the fully engineered restoration alternative would provide any significant environmental benefits in
comparison to the proposed project or another alternative being considered.

1.0 Introduction

The Department of Natural Resources (DNR) Section of Fisheries is proposing to remove the dam on the
Grindstone River within the city of Hinckley, in Pine County, Minnesota. The dam is owned and
maintained by the DNR and impounds the Grindstone Reservoir, a 26-acre public water basin within the
state-owned Hinckley Aquatic Management Area (AMA).

There has been a history of dams at this location for various uses since the late 1800s; however, the
current dam was built in 1931 to provide a water supply for fish-rearing ponds that are located on an
adjacent unit of the AMA. Due to the age and the design of the structure, the dam has increasingly been
in need of repairs and is currently in poor condition with several deficiencies needing to be addressed. In
addition, due to the hydraulic roller at the dam, at least two drownings have occurred at the site. Due to
the poor condition of the dam and the safety hazard the hydraulic roller and the aging dam imposes, the
DNR Section of Fisheries proposes to remove the Grindstone River Dam (Grindstone Dam) and allow the
North and South Branches of the Grindstone River to restore naturally, providing a free-flowing river
channel in this area within the AMA.

The purpose of the proposed project is to address public safety concerns from the dam due to the
identified instability issues and inability to pass floods, as well as to allow for passage of fish and other
aquatic wildlife, and to restore natural stream features, natural sediment transport, and habitat
diversity within this section of the Grindstone River.

The Minnesota Department of Natural Resources (DNR) will prepare an Environmental Impact
Statement (EIS) for the Grindstone River Dam Removal Project (project), pursuant to Minnesota Rules
(Minn. R.) 4410.2000, subp. 2 (2019) and 4410. 4400, subpart 20, which identifies that projects that will
eliminate a public water or public waters wetland requires preparation on an EIS.

There are several key steps in the process of developing an EIS. These steps include developing the
scope of the EIS, preparing the draft EIS, preparing the final EIS, and determining EIS adequacy. Scoping
for the Grindstone River Dam Removal Project EIS was completed in December 2020. During scoping, it
was determined that the following alternatives would be analyzed in the EIS: the proposed project, the
no action alternative, the partially engineered restoration alternative, and the fully engineered
restoration alternative. These alternatives were conceptualized during the scoping process. During
development of the draft EIS, the DNR River Ecology Unit surveyed the Grindstone Reservoir, and two
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upstream reference reaches on the North and South Branches of the Grindstone River; data collected
from these surveys was used to further describe and design these alternatives, which are described
below.

e The proposed project includes the removal of the Grindstone Dam along with floodplain grading
and construction of a series of riffles with associated erosion control, such as toewood-sodmat,
for bank protection. Both the North Branch and South Branch of the Grindstone Rivers would be
allowed to reform naturally, without manipulation.

e The no action alternative involves leaving the Grindstone Dam in place. This alternative would
retain existing liability, dam maintenance costs, dam failure potential, as well as biodiversity
impacts due to blocked fish migrations and habitat alteration.

e The partially engineered restoration alternative includes the removal of the Grindstone Dam
along with floodplain grading and construction of a series of riffles with associated erosion
control, such as toewood-sodmat for bank protection. Both the North Branch and South Branch
of the Grindstone Rivers would be allowed to reform naturally, without manipulation, with the
exception of excavating a meander on the North Branch of the Grindstone River near station
19+00 to 21+00, shown in Figure 1.

e The fully engineered restoration alternative includes the removal of the Grindstone Dam and
natural channel design of both the North and South Branches within much of their distance
within the AMA. Natural channel design would include channel excavation and assuring
appropriate pool and riffle dimensions throughout the two river channels.

Minnesota Rules requires that specific content be included in the EIS, including types of reasonable
alternatives to be analyzed for comparison of potentially significant impacts (Minn. R. 4410.2300, item G
(2019)). Minnesota Rules 4410.2300 item G directs that, “An alternative may be excluded from analysis
in the EIS if it would not meet the underlying need for or purpose of the project, it would likely not have
any significant environmental benefit compared to the project as proposed, or another alternative, of
any type, that will be analyzed in the EIS would likely have similar environmental benefits but
substantially less adverse economic, employment, or sociological impacts.” It further states that,
“Alternatives included in the scope of the EIS as established under part 4410.2100 that were considered
but eliminated based on information developed through the EIS analysis shall be discussed briefly and
the reasons for their elimination shall be stated.” Data collected from the River Ecology Unit led to
guestions on whether the fully engineered restoration alternative would provide any significant
environmental benefit compared to the proposed project, or the partially engineered restoration
alternative, which will be analyzed in the EIS. This screening analysis identifies potential environmental
impacts as compared to the proposed project and discusses if there would be significant environmental
benefits provided by the fully engineered restoration alternative.

2.0 Description of the fully engineered restoration alternative

As described in the final scoping decision document, the fully engineered restoration alternative would
include the same dam removal as the proposed project, but rather than letting the river channel naturally
restore, this alternative would restore the resultant stream channel with full engineering. Implementation
of the fully engineered restoration alternative would include: drawdown of the reservoir; consolidation
of sediments; excavation of the river channels; and dam removal. In this alternative, the resultant stream
would be manipulated along much of its distance within the AMA to design specifications that would
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ensure channel stability. Based upon survey data collected by the River Ecology Unit on both the North
and South Branch of the Grindstone River, this alternative would:

e Use natural channel design and excavate channels through the reservoir and both the North and
South Branch of the Grindstone Rivers, assuring appropriate pool and riffle dimensions, channel
pattern and profile throughout.

e Use erosion control measures along the outside banks of the meanders that would incorporate
toewood-sodmats and other erosion control measures and provide initial aquatic habitat.

e Construct riffles at inflection points throughout the channels.

Drawdown and consolidation of sediments would occur in the same manner as for the proposed project,
which will be described in the EIS. Excavation of the river channels is likely to occur prior to dam removal.
Based on natural channel design, the fully engineered restoration alternative would involve excavating
approximately 4,200 feet of the stream channel of the North and South Branch of the Grindstone River.
For this alternative, the North Branch of the Grindstone River would be excavated from the dam (station
38+00) up to station 10+00 as shown in Figure 1; the South Branch of the Grindstone River would be
excavated from SB 25+00 to station 11+00. An excavator (or other similar equipment as determined by
the contractor) would excavate approximately 10,000 yards of sediment from the project area. This
material would need to be properly disposed of and would either be hauled off site to an appropriate
landfill, or placed in floodplain on site, post removal, depending on permitting and regulatory
requirements and ability for re-use. If hauled off site, soil would likely need to dry for a period of time
before being loaded into dump trucks for hauling. To excavate the channels, construction equipment
would access the site along the banks. This would be done under frozen conditions to minimize impacts
to wetlands within the construction area; this will also help minimize erosion. Much of the reservoir and
historic channel contains exposed rock and boulders, which will also help provide grade control and limit
channel incision.

3.0 Alternative Screening
As described above, an alternative may be excluded from analysis in the EIS if any of the conditions below
are met:
1) If the alternative would not meet the underlying need for or purpose of the project.
2) If the alternative would not likely have any significant environmental benefit compared to the
project as proposed.
3) If another alternative that will be analyzed in the EIS would likely have similar environmental
benefits but substantially less adverse economic, employment, or sociological impacts.

If the fully engineered restoration alternative does not meet the criteria above, it may be excluded from
analysis in the EIS. The EIS will describe the basis for this determination and the alternative will not be
further analyzed.

3.1 Does the Fully Engineered Restoration Alternative Meet the Project Purpose and Need?

The purpose of the Grindstone dam removal project has been defined as:
1. Address public safety concerns around dam instability, inability to pass floods, and the threat of

dam failure.
2. Address public safety concerns by eliminating the hydraulic roller and reducing the threat of
drowning.
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3. Minimize impacts from flooding by providing a larger floodplain (i.e., restore the reservoir to a
naturally functioning stream with a connected floodplain).

4. Restore fish and aquatic life connectivity to the Grindstone River system.

5. Increase pool and riffle habitat.

6. Improve hydrologic function of the Grindstone River by restoring more natural sediment and
nutrient transport.

It is generally understood that the fully engineered restoration alternative would meet all the project
purposes listed above.

3.2 Does the fully engineered restoration alternative have significant environmental
benefits?

This section will discuss if the fully engineered restoration alternative would offer significant
environmental benefits in these areas as compared to the proposed project or the partially engineered
restoration alternative. As described in the final scoping decision document, topics that will be analyzed
in the Grindstone EIS will include wetlands; hydrological effects; sediment and contaminants; plant
communities, wildlife, fish, and sensitive resources; geology (karst environment); groundwater (private
well impacts); and public waters and riparian rights. For all topics, the draft EIS will discuss the affected
environment and the environmental consequences of any of the alternatives that will be analyzed in the
EIS.

In considering that the fully engineered restoration alterative would include more manipulation to
surrounding environment compared to alternatives which will be analyzed in the EIS, it seems unlikely
that this alternative would result in significant environmental benefits for any of the topics to be analyzed
in the EIS. It is expected that impacts from the fully engineered restoration alternative would have similar
environmental effects as compared to the proposed project, or the partially engineered restoration
alternative which will be analyzed in the EIS.

Wetlands

The draft EIS will discuss wetland impacts within the affected environment for the proposed project and
the partially engineered restoration alternative. Considering the fully engineered restoration alternative
would involve excavating 4,200 feet of channel, it is possible that the fully engineered restoration
alternative could result in increased temporary impacts to wetlands due to needing a greater number of
routes for heavy equipment to access areas for excavation. It is likely that the fully engineered
restoration alternative would result in similar permanent wetland impacts, if any, and/or similar wetland
gains.

Hydrological effects

The draft EIS will discuss hydraulic impacts within the affected environment for the proposed project
and the partially engineered restoration alternative. Based on hydraulic analysis, the proposed project
would not increase flood stages downstream of the dam and would not increase flood risk to structures
or property. Since the fully engineered restoration alternative would include the same areas of flow, it is
expected that the fully engineered restoration alternative would have similar results, particularly due to
the higher level of engineering that would be involved with this alternative, to avoid potential impacts
downstream.
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Sediment and contaminants

The draft EIS will discuss impacts within the affected environment for the proposed project and the
partially engineered restoration alternative as it relates to release of contaminants from the reservoir
sediments. Shallow sediment encountered during the sediment study consisted of sandy silt, silty sand,
or sandy clay from 0.5 to 6 feet below top of sediment, which was underlain by native medium to coarse
sand and gravel. Arsenic was detected in all samples, with four sample locations having values that
exceed the Level 1 and Level 2 Soil Reference Values (SRV) of 9 mg/kg. These sample locations also
exceed the Level 1 Sediment Quality Target (SQT) of 9.8 mg/kg.

The soil excavation proposed with the fully engineered restoration alternative could remove the areas
with higher levels of arsenic, which could offer improved sediment conditions within the project area
and areas downstream which could receive sediment. However, since the fully engineered restoration
alternative would involve more manipulation and use of heavy equipment, it is possible that the
potential for sediment release downstream could increase during construction with this alternative, as
compared to the proposed project or the partially engineered restoration alternative. Additionally,
hauling the sediment away in trucks would increase impacts in other areas, such as increased traffic,
increased impacts to roads, and increased space needs at landfills. If all sediment would be removed
from the site this could be up to 1,000 truckful’s. The nearest potential landfill which might accept this
type of sediment is located about 20 miles (40 miles round trip) from the project site, however, it is
unclear at this time if this landfill would accept this type of sediment and the volume it could accept. The
Minnesota Pollution Control Agency (MPCA) is the agency that regulates contaminants and dredged
materials (i.e materials that are excavated at or below the ordinary high water level of waters defined by
Minn. Stat. ch. 103G.005), based on conversations with MPCA staff, and in reading the MPCA guidance
document “Managing Dredge Materials in the State of Minnesota,” permits for disposing of dredged
material are required within five specific geographic areas in Minnesota; if a project is not located within
one of those areas a permit for management of dredge material is not required. The proposed project is
not located within one of the identified areas, and therefore a permit to manage dredge materials
would not be required for this project. In conversations with the MPCA, it has been determined that the
area of soil which would be exposed is small, would be planted with vegetation, and would not be an
area with high public contact, limiting risk exposure to humans. In addition, the proposed project would
include mitigations measures regarding sediment release. Given these factors, the fully engineered
restoration alternative would likely offer similar, but not significantly improved impacts to the
resources.

Plant communities, wildlife, fish, and sensitive resources

The draft EIS will discuss plant communities, wildlife, fish, and sensitive resources (i.e., state listed
species including mussels, the Blanding’s turtle, mudpuppy, and lake sturgeon), and invasive species
within the affected environment for the proposed project and the partially engineered restoration
alternative. Considering that the fully engineered restoration alternative would involve much more
manipulation of the river channels, it is not expected that this alternative would have significant benefits
to these resources as compared to the alternatives to be discussed. It is expected that this alternative
would have similar, but not improved, impacts to these resources as compared to the alternatives to be
discussed in the EIS.
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Geology (karst environment)

The draft EIS will discuss karst geology within the affected environment for the proposed project and the
partially engineered restoration alternative. Since the affected environment would be the same for the
fully engineered restoration alternative, it is expected that this alternative would have similar, but not
improved, impacts to resources as compared to the alternatives to be discussed in the EIS.

Groundwater (private well impacts)

The draft EIS will discuss impacts to groundwater and private wells within the affected environment for
the proposed project and the partially engineered restoration alternative. The fully engineered
restoration alternative could potentially affect groundwater resources differently than the proposed
project or the partially engineered restoration alternative with impacts being less extreme as you move
away from the dam. However, each of these alternatives (the proposed project and the partial and fully
engineered restoration alternatives) would result in the same maximum seven-foot decrease in
groundwater and surface water levels, though decrease may vary within certain areas. It is expected
that the fully engineered restoration alternative would not have significant benefits to groundwater
resources, as compared to the alternatives which will be discussed in the EIS.

Public waters and riparian rights

The draft EIS will discuss impacts to public waters and riparian rights within the affected environment
for the proposed project and the partially engineered restoration alternative. Considering that the fully
engineered restoration alternative would involve more manipulation of the river channels, the fully
engineered restoration alternative would have similar or increased impacts to public waters as
compared to the alternatives to be discussed in the EIS. The fully engineered restoration alternative
would be expected to have similar impacts to riparian rights as the partially engineered restoration
alternative, which will be analyzed in the EIS.

3.3 Does the fully engineered restoration alternative have substantially less adverse
economic, employment, or sociological impacts as compared to any other alternatives being
considered?

The scoping environmental assessment worksheet (EAW) analyzed socioeconomic effects from the
proposed project. Since the fully engineered restoration alternative includes all aspects of the proposed
project and the partially engineered restoration alternative, the fully engineered restoration alternative
would not be expected to have less adverse economic, employment, or sociological impacts compared
to the other alternatives being considered. Impacts from the fully engineered restoration alternative
would likely be similar to the alternatives that will be analyzed in the EIS.

Conclusions

During the EIS scoping process, the fully engineered restoration alternative was conceptually developed
as an alternative to the proposed project and this alternative was included in the Final Scoping Decision
Document for further evaluation in the EIS. An alternative may subsequently be excluded from analysis
in the EIS if it is determined that the alternative would not meet the purpose of the project or offer
significantly less environmental or social impacts. If a scoped alternative is excluded from the EIS analysis,
it must be discussed briefly and the reasons for its elimination shall be stated (Minn. R. 4410.2300).
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For these reasons, the DNR evaluation of the fully engineered restoration as an alternative to the
proposed project was warranted. Evaluating the fully engineered restoration alternative against the
project purpose, it becomes clear that this alternative would not offer significantly less environmental or
social impacts compared to alternatives which will be analyzed in the draft EIS. Due to the lack of
significant benefits that would likely result from the fully engineered restoration alternative, this
alternative will not be included in the analysis of impacts in the Grindstone Dam Removal Project EIS.
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Figure 1. The aerial image in this figure shows the Grindstone Reservoir, the North and South Branches of the Grindstone Rivers and the areas surrounding the reservoir,
which include forested habitat, residential lots, and agricultural land. The image also shows the 2021 DNR River Ecology Unit stream survey locations.
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APPENDIX B. GRINDSTONE RIVER DAM REMOVAL DRAFT ENVIRONMENTAL
IMPACT STATEMENT

Technical Memorandum — Routine Level 1 Wetland Delineation



I~NDERSON

TECHNICAL MEMORANDUM

Subject: Routine Level 1 Wetland Delineation

Project: Grindstone Dam Removal Project — Hinckley, MN
Client: Minnesota Department of Natural Resources
Date: April 27, 2021

Anderson Engineering of Minnesota, LLC (Anderson) was retained to provide professional services to identify areas
of wetland utilizing the United States Army Corps of Engineers (USACE) Guidance for Offsite Hydrology/Wetland
Determinations (July 2016) to support Minnesota Department of Natural Resources planning and analysis associated

with the potential removal of the Grindstone Dam located in Hinckley, Pine County, Minnesota.

The Environmental Clearance Boundary (ECB) developed as the limits of the Routine Level 1 Wetland Delineation
consists of approximately 131 aces generally riparian to the Grindstone Reservoir and the Grindstone River. Routine
Level 1 Wetland Delineation consisted of an examination of available mapping resources (soils, topography, National
Wetlands Inventory, aerial photographs, historic aerials) to determine the potential presence of wetlands. The
boundaries of the digitized wetlands were determined based on topographic relief (2-foot LiDAR derived contours)

and wetland signatures identified on aerial photograph.

The Level 1 Offsite Delineation was field verified on April 20, 2021 to confirm the validity of offsite wetland
determination, the general accuracy of the offsite wetland boundary, and document the wetland habitat community
types. The onsite review consisted of visual evaluation of the offsite delineated boundary, verification of vegetative
community types, and documentation of wetland parameters including representative vegetation, soil profile, and
hydrology characteristics on standard USACE Wetland Determination Data Forms for the Northcentral and Northeast

Region.

Field observations witnessed a microtopographic relief wetland-upland mosaic consisting of 15 percent to 100
percent wetland characterized as floodplain forest/alder thicket communities. Field investigation was not exhaustive

and only areas reasonably accessible from public lands were reviewed.

A total of 15 potential aquatic resources, or portions thereof, were identified and delineated within the ECB, as

depicted in detail on attached Figure 5 Level 1 Offsite Wetland Delineation and summarized in the following table:

13605 1st Avenue North #100, Plymouth, MN 55441 P 763.412.4000 F 763.412.4090 ae-mn.com
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MnDNR - Grindstone Dam Removal - Hinckley, MN
Routine Level 1 Wetland Delineation
April 27,2021

Resource | Resource Circy!ar 3.»9 Cov.v?irdi_n e B v @adieEien Resource Area
ID Type Classification Classification (Acres)
1 Tributary Type 90 R2UBG Riverine 1.02
2 Wetland Type 1/2 PEM1B/FO1A Floodplain Forest/Fresh Wet Meadow 1.91
3 Wetland Type 2/6 PSS/EM1B Sedge Meadow/Alder Thicket 0.40
4 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 15.72
5 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 13.44
6 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 0.31
7 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 1.51
8 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 0.79
9 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 12.68
10 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 0.12
11 Wetland Type 1/6 PSS1B/FO1A Floodplain Forest/Alder Thicket 0.87
12 Wetland Type 2/6 PSS/EM1B Sedge Meadow/Alder Thicket 0.05
13 Tributary Type 90 R2UBG Riverine 29.03
14 Wetland | Type1/2/6 | PSS/EM1B/FO1A Ho,(\)ﬂder;ls;nwF/%Zir/ iﬁie\i\m 3.26
15 Wetland Type 80 PUBK Freshwater Pond 0.11

This Level 1 Wetland Delineation is intended to inform and support project planning and based on readily available
data. Regulatory agencies may require more detailed Level-2 Wetland Delineation as part of any permits that may be
required by a future project and should be coordinated with appropriate agencies.

Respectfully,
Anderson Engineering of Minnesota, LLC.

Bayis f] Hodspy

Benjamin J Hodapp, PWS
Environmental Services Manager
MN Certified Wetland Delineator #1016

Attachments:

Figure 1 Project Location

Figure 2 National Wetland Inventory

Figure 3 Pine County Soil Survey

Figure 4 MnDNR Public Water Inventory

Figure 5 Level 1 Wetland Delineation

Photo Layout

Wetland Determination Data Forms — Northcentral and Northeast Region: Point A and Point B
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Attachments - Grindstone Dam Removal Project — Routine Level 1
Wetland Delineation
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Figure 1 shows the town of Hinckley, Minnesota, and the location of the Grindstone Dam marked with a
yellow star. The Grindstone Reservoir, and the North Fork and South Fork of the Grindstone Rivers are
also shown.
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Figure 2 shows the town of Hinckley, Minnesota, and the area of interest for the level 1 wetland
delineation, which is represented by the environmental clearance boundary (shown in red polygon). The
national wetland inventory is shown in green.
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Figure 3. Figure 3 shows the environmental clearance boundary (ECB) (spatial extent of the wetland
study) which encompasses both the Grindstone Dam and the Grindstone Reservoir, along with surround
areas with the Hinckley Aquatic Management Area. Pine County soil survey soil types are also shown.
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Figure 4. Figure 4 shows the environmental clearance boundary (ECB) in red (spatial extent of the
wetland study) which encompasses both the Grindstone Dam and the Grindstone Reservoir, along with
surrounding areas with the Hinckley Aquatic Management Area. The Grindstone Reservoir and the North
and South forks of the Grindstone River are also shown.



£ ENVIRONMENTAL ELEARANCE BOUNDARY (Ece) [0 WETLAND
CITY/STATE DWNED PROPERTY [ TmeuTARY

[ einE con. paRcELS ©  SAMPLE POINT ||

L%

i, O P g
e st o | AN DE RS O N| 0 0808
s |y ol

P70 AT 2D F 74124060 s
DR AE PROJ. NO. 18352

Figure 5. Figure 5 shows the environmental clearance boundary (ECB) in red (spatial extent of the
wetland study) along with the wetland types (in pink) and the Grindstone Reservoir (in blue) present as
shown in the table on page 2.



Photo 2. Sample point B, viewing west.
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Photo 3. Grindstone River (Resource 13) viewing northwest.



Photo 4. Resource 14 viewing southwest

Photo 5. Freshwater pond (Resource 15) viewing southeast.

Photo 6. Grindstone Dam, viewing northwest



Wetland Delineation Data Forms — Northcentral and Northeast Region
Point A and Point B



WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Grindstone Dam Removal Project City/County: Hinckley/Pine Sampling Date: 4/20/21
Applicant/Owner: Minnesota Department of Natural Resources State: MN Sampling Point: A
Investigator(s): A. Yellick, M. Pries Section, Township, Range: 24, 41N, 21W

Landform (hillside, terrace, etc.):  Moraine Local relief (concave, convex, none): Concave Slope %: __ 1
Subregion (LRR or MLRA): LRRK Lat: 46.020316 Long: -92.943443 Datum: WGS 84
Soil Map Unit Name: Pomroy NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No _ (Ifno, explain in Remarks.)

Are Vegetation _ ,Soil __,orHydrology __significantly disturbed? Are “Normal Circumstances” present? Yes  No__
Are Vegetation _,Soil _, orHydrology _naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Area is representative of a sedge meadow/alder thicket (type 2/6, PEM/SS1B).

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ____Surface Soil Cracks (B6)
___Surface Water (A1) ____Water-Stained Leaves (B9) ___ Drainage Patterns (B10)
_X_High Water Table (A2) ____Aquatic Fauna (B13) ___Moss Trim Lines (B16)
_X_Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ___ Crayfish Burrows (C8)
____Sediment Deposits (B2) ___Oxidized Rhizospheres on Living Roots (C3) __ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ____Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) _X_Geomorphic Position (D2)
____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)
____Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) _X_FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes No__ X Depth (inches):
Water Table Present? Yes X No_ Depth (inches): 2
Saturation Present? Yes X No__ Depth (inches): 0 Wetland Hydrology Present? Yes_ X No__

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Northcentral and Northeast Region — Version 2.0



VEGETATION - Use scientific names of plants.

Sampling Point: A

Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover Species? Status Dominance Test worksheet:
1. Populus tremuloides 50 Yes FAC Number of Dominant Species
2. Pinus resinosa 3 No FACU That Are OBL, FACW, or FAC: 5 (A)
3. Total Number of Dominant
4. Species Across All Strata: 5 (B)
5 Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 100.0% (A/B)
7. Prevalence Index worksheet:

53 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15' ) OBL species 90 x1= 90
1. Ulmus rubra 15 Yes FAC FACW species 25 x2= 50
2. Alnus incana 15 Yes FACW FAC species 65 x3= 195
3. Cornus sericea 10 Yes FACW FACU species 3 x4 = 12
4. UPL species 0 x5= 0
5. Column Totals: 183 (A) 347 (B)
6. Prevalence Index =B/A = 1.90
7. Hydrophytic Vegetation Indicators:

40 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5' ) X 2 - Dominance Test is >50%
1. Carex lacustris 90 Yes OBL X 3 - Prevalence Index is 3.0°
2. 4 - Morphological Adaptations1 (Provide supporting
3 data in Remarks or on a separate sheet)
4. Problematic Hydrophytic Vegetation1 (Explain)
5. "Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in
9. diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12.

90 =Total Cover
Woody Vine Stratum
1.

(Plot size: 30' )

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vines — All woody vines greater than 3.28 ft in
height.

2
3.
4

=Total Cover

Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers

Northcentral and Northeast Region — Version 2.0



SOIL Sampling Point A

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-6 7.5YR 3/2 95 7.5YR 4/6 5 C M Loamy/Clayey SiL, Prominent Redox

6-16 7.5YR 3/2 60 7.5YR 4/6 40 C M Loamy/Clayey SiL, Prominent Redox

16-17 7.5YR 4/6 100 Loamy/Clayey Rock Fragments
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2 ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ___Polyvalue Below Surface (S8) (LRR R, ____2.cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ___Coast Prairie Redox (A16) (LRR K, L, R)
___Black Histic (A3) ____Thin Dark Surface (S9) (LRRR, MLRA149B) 5 cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ___ Polyvalue Below Surface (S8) (LRR K, L)
___Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRR K, L)
___Depleted Below Dark Surface (A11) __ Loamy Gleyed Matrix (F2) ___Iron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) _X_Redox Dark Surface (F6) ___Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ___Depleted Dark Surface (F7) ___Red Parent Material (F21)
_Sandy Redox (S5) _ Redox Depressions (F8) _Very Shallow Dark Surface (F22)
___Stripped Matrix (S6) ___Marl (F10) (LRR K, L) ___ Other (Explain in Remarks)

_ Dark Surface (S7)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):

Type: Rock

Depth (inches): 17 Hydric Soil Present? Yes No
Remarks:

US Army Corps of Engineers Northcentral and Northeast Region — Version 2.0



WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: Grindstone Dam Removal Project City/County: Hinckley/Pine Sampling Date: 4/20/21
Applicant/Owner: Minnesota Department of Natural Resources State: MN Sampling Point: B
Investigator(s): A. Yellick, M. Pries Section, Township, Range: 24, 41N, 21W

Landform (hillside, terrace, etc.):  Moraine Local relief (concave, convex, none): Concave Slope %: __ 1
Subregion (LRR or MLRA): LRRK Lat: 46.020728 Long: -92.943950 Datum: WGS 84
Soil Map Unit Name: Pomroy NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes No _ (Ifno, explain in Remarks.)

Are Vegetation _ ,Soil __,orHydrology __significantly disturbed? Are “Normal Circumstances” present? Yes  No__
Are Vegetation _,Soil _, orHydrology _naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes X No Is the Sampled Area
Hydric Soil Present? Yes X No within a Wetland? Yes X No
Wetland Hydrology Present? Yes X No If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Area is representative of a floodplain forest/alder thicket (type 1/6, PSS1B/FO1A).

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) ____Surface Soil Cracks (B6)
___Surface Water (A1) ____Water-Stained Leaves (B9) _X_ Drainage Patterns (B10)
_X_High Water Table (A2) ____Aquatic Fauna (B13) ___Moss Trim Lines (B16)
_X_Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ___ Crayfish Burrows (C8)
____Sediment Deposits (B2) ___Oxidized Rhizospheres on Living Roots (C3) __ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ____Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) _X_Geomorphic Position (D2)
____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)
____Inundation Visible on Aerial Imagery (B7) __ Other (Explain in Remarks) _X_Microtopographic Relief (D4)
_? Sparsely Vegetated Concave Surface (B8) _X_FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes No__ X Depth (inches):
Water Table Present? Yes X No_ Depth (inches): 1
Saturation Present? Yes X No__ Depth (inches): 0 Wetland Hydrology Present? Yes_ X No__

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
Drainage patterns and microtopographic relief was observed. Wetland mosaic consists of 75% at this general location. Wetland mosaic in other areas
range from 15% to 100%.
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VEGETATION - Use scientific names of plants.

Sampling Point: B

Dominance Test worksheet:

Number of Dominant Species

That Are OBL, FACW, or FAC: 2 (A)
Total Number of Dominant
Species Across All Strata: 2 (B)
Percent of Dominant Species
That Are OBL, FACW, or FAC: 100.0%  (A/B)
Prevalence Index worksheet:
Total % Cover of: Multiply by:
OBL species 0 x1= 0
FACW species 85 x2= 170
FAC species 15 x3= 45
FACU species 0 x4 = 0
UPL species 0 x5= 0
Column Totals: 100 (A) 215 (B)
Prevalence Index =B/A = 2.15

1.

Absolute Dominant Indicator

Tree Stratum (Plot size: 30' ) % Cover Species? Status
1. Acer saccharinum 70 Yes FACW
2. Fraxinus nigra 15 No FACW
3
4.
5
6
7

85 =Total Cover
Sapling/Shrub Stratum (Plot size: 15' )
1. Rhamnus cathartica 15 Yes FAC
2.
3.
4.
5.
6.
7.

15 =Total Cover
Herb Stratum (Plot size: 5' )

Hydrophytic Vegetation Indicators:
_1 - Rapid Test for Hydrophytic Vegetation
_X_2-Dominance Test is >50%
_X_3-Prevalence Index is <3.0'
4 - Morphological Adaptations1 (Provide supporting
data in Remarks or on a separate sheet)

____ Problematic Hydrophytic Vegetation' (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

© © N o o &~ 0w DN

N
©

N
N

N
N

=Total Cover
Woody Vine Stratum
1.

(Plot size: 30' )

Definitions of Vegetation Strata:

Tree — Woody plants 3 in. (7.6 cm) or more in
diameter at breast height (DBH), regardless of height.

Sapling/shrub — Woody plants less than 3 in. DBH
and greater than or equal to 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 ft tall.

Woody vines — All woody vines greater than 3.28 ft in
height.

2
3.
4

=Total Cover

Hydrophytic
Vegetation
Present? Yes X No

Remarks: (Include photo numbers here or on a separate sheet.)
The herbaceous stratum was sparsely vegetated.

US Army Corps of Engineers

Northcentral and Northeast Region — Version 2.0



SOIL

Sampling Point

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
0-4 7.5YR 2.5/2 100 Loamy/Clayey L
4-7 7.5YR 6/2 80 5YR 5/4 20 C M Sandy fS, frags, prominent redox
7-12 5YR 5/4 60 7.5YR 6/2 40 D M Sandy S, frags, prominent redox
12-16 5YR 5/4 80 7.5YR 6/2 20 D M Sandy fS, frags, prominent redox

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

2 ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
____Histosol (A1)

____Histic Epipedon (A2)
___Black Histic (A3)
____Hydrogen Sulfide (A4)
___Stratified Layers (A5)
_X_Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Sandy Mucky Mineral (S1)
____Sandy Gleyed Matrix (S4)
_ Sandy Redox (S5)
___Stripped Matrix (S6)

_ Dark Surface (S7)

___Polyvalue Below Surface (S8) (LRR R,
MLRA 149B)

____Thin Dark Surface (S9) (LRR R, MLRA 149B)

____High Chroma Sands (S11) (LRR K, L)

____Loamy Mucky Mineral (F1) (LRR K, L)

____Loamy Gleyed Matrix (F2)

___Depleted Matrix (F3)

_ Redox Dark Surface (F6)

___Depleted Dark Surface (F7)

_ Redox Depressions (F8)

___Marl (F10) (LRR K, L)

®Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Indicators for Problematic Hydric Soils®:
____2.cm Muck (A10) (LRR K, L, MLRA 149B)
___Coast Prairie Redox (A16) (LRR K, L, R)
____5.cm Mucky Peat or Peat (S3) (LRR K, L, R)
___ Polyvalue Below Surface (S8) (LRR K, L)
____Thin Dark Surface (S9) (LRR K, L)
___Iron-Manganese Masses (F12) (LRR K, L, R)
____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
___Red Parent Material (F21)

_Very Shallow Dark Surface (F22)

___ Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present?

Yes No

Remarks:
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technical memo

HYDRAULIC ANALYSIS FOR THE GRINDSTONE RIVER DAM REMOVAL

Date | 10/12/2021
To / Contact info| Minnesota Department of Natural Resources
From / Contact info | Madison Rogers, EOR, Nick Hayden, PE, EOR, Ryan Fleming, PE, EOR

Regarding | Hydraulic Analysis for the Grindstone River Dam Removal

Executive Summary

As part of the Grindstone EIS, a hydraulic evaluation has been completed to review the existing and proposed project
for the removal of the Grindstone Dam. The hydraulic modeling of the existing and proposed project and partially
engineered alternative shows that the removal of the dam and placement of rock riffles would not increase flood stages
or velocities downstream of the existing dam. Based on the results from the steady state HEC-RAS Model, there is no
increased flood risk to structures or property resulting from the dam removal.

Background

The Grindstone River Dam is located approximately 800 ft downstream of the junction of the North Branch and South
Branch of the Grindstone River. The existing dam has created a reservoir (Grindstone Reservoir), also known as Lower
Grindstone Lake. The Minnesota Department of Natural Resources (DNR) proposes to remove the Grindstone River
Dam, resulting in the permanent removal of the Grindstone Reservoir. The purpose of the dam removal is to address
public safety concerns related to dam failure and threat of drowning, restore a naturally functioning floodplain, restore
fish and aquatic life habitat and connectivity, and improve hydrologic function by restoring more natural sediment and
nutrient transport.

The DNR is currently drafting an Environmental Impact Statement for the proposed removal of the Grindstone Dam
(proposed project). EOR completed analysis of the hydraulics impacts related to the proposed project and findings are
summarized in this memo. See Figure 1 for the project location and the area that was evaluated as a part of the
Hydraulics Analysis.

The Grindstone River is a Zone A FEMA Floodplain with no detailed Base Flood Elevations, however there are existing
HEC-RAS models for the reach. See Figure 2 for the existing FEMA FIRMette Panel.

Existing Conditions

HEC-RAS Plan Name: EXISTING COMBINED REACHES_Aug2021.p06

The DNR completed the preliminary updates to the existing Grindstone River models. The existing models included a
Steady State HEC-RAS model for the South Branch of the Grindstone River, and a separate Steady State HEC-RAS model
for the North Branch and Main Reach of the Grindstone River. These are considered to be the effective FEMA models
for the project area. The DNR combined the models into one Steady State HEC-RAS Model (Existing Combined Reaches
Model), with results that are consistent with the effective models.

The Existing Combined Reaches Model received from the DNR was updated by EOR to include the following details:

e Bathymetry data of the Grindstone Reservoir that was collected by DNR using a Sontek Acoustic unit was
incorporated into cross section data. Note that no survey data was provided for the Grindstone Dam or the
downstream bridge crossings, therefore the hydraulic data for those features was not updated by EOR.
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e Extended cross section lengths to capture floodplain extents through the project area where applicable.
e New cross sections were added at locations where proposed rock riffles and concept designs will be evaluated
to allow an even comparison between the existing and proposed models.

Additional details regarding model updates can be found in the model “read me” document. Appendix B shows the
comparison of water surface elevations for the 100-year event between the Existing Conditions Corrected Model and
the Existing Conditions Model provided by DNR. This shows that the updates made by EOR had no significant impact
on water surface elevations for the 100-year event. Figure 3 shows the HEC-RAS Model Geometry features. The Existing
Condition 100-yr Floodplain Boundary is shown in Figure 4.

Hydrology

HEC-RAS Steady State models utilize a peak flow rate to quantify a maximum water surface elevation and other hydraulic
information at modeled cross sections. Peak flow rates for the 100-year event were used from the effective FEMA model.
The existing floodplain model peak flow rate for the project location was compared with USGS Stream Stats data, and
the FEMA peak flow rate for the Grindstone River was determined to be more conservative and therefore was left as
the 100-year flow rate (Table 1).

Table 1. Comparison of Peak Flow Rates at River Station 35902.57 (Junction of North and South Branch Grindstone

River)
Source 100-year Peak Flow Rate
Effective FEMA Model 1783 cfs
USGS Stream Stats 1700 cfs

EOR added other recurrence interval peak flow rate data to the model using USGS Stream Stats information. Table 2
shows the recurrence interval peak flow rates upstream of the existing Grindstone Dam. The 100-year recurrence interval
flow used is from the FEMA effective model.

Table 2. Recurrence Interval Peak Flow Rates

Recurrence Interval 1.5-year  2-year 10-year 50-year 100-year 500-year
Storm Event (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
R.S. 35902.57 -Junction
of North and South 361 472 976 1460 1783 2240
Reach
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Proposed Project and Partially Engineered Alternative

The proposed project (including short term and long term scenarios) and a partially engineered alternative (long term
scenario) were evaluated. The proposed project includes the removal of the Grindstone Dam, and the placement of two
rock riffles: one at the existing dam location, and an additional riffle approximately 250-ft upstream of the existing dam.

The rock riffle structures will be designed to the approximate bankfull width of 60-ft with the intention of matching
characteristics of the existing channels upstream of the Grindstone Reservoir. See Table 3 for the design characteristics
used in the HEC-RAS Model to simulate the rock riffle placement in the existing Grindstone River. The lower rock riffle
is intended to be built into the existing dam embankments, and the upstream rock riffle will require a wider cross-
sectional area to tie into the existing topography, therefore was extended beyond 120-ft to tie into existing banks of

the river.
Table 3: Rock Riffle Design Characteristics in HEC-RAS Model
HEC- Apprfax. Bankfull  cross Riffle
RAS Profile  Bankfull pjoxi . .
. . . aximum - gection Crest Downstream Profile
Location River Length of  Width Depth . .
. Width = Elevation Slope
Station Rock (ft) (ft) (0 (0
(R.S.) Riffle (ft)
Lower 3507.99
Riffle and 35 60 2.8 120 1012.5 25:1
35062.90
Ubper Ties into
R?fl?le 3536332 35 60 2.8 210 10130  Downstream Existing

Cross Section
To model the proposed project, two scenarios are reviewed:

e Short term proposed project: This scenario simulates the river thalweg as it was surveyed.
e Long term proposed project: This scenario simulates a new thalweg as shown in the “predicted low flow line”
in Figure 5, provided by the DNR.

Based on the DNR field review, the North Branch of the Grindstone River contains fine mobile sediment within the
existing streambed consisting of organics, silt, and sand, with a hard bottom underneath. Figure 5 shows the North
Branch Grindstone River Thalweg Profile provided by the DNR in the concept design. It is predicted that after the
removal of the dam and placement of the rock riffles, the river thalweg will shift down to be the “predicted low flow
line” as shown in Figure 5.

This report includes results for the 100-year and 500-year recurrence interval. The HEC-RAS model files include
additional recurrence intervals shown in Table 2 and their results. Results for the other recurrence interval events are
consistent with the patterns discussed for the 100-year and 500-year, (i.e. no adverse water surface elevation or velocity
impacts downstream or upstream).
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Short Term Proposed Project
HEC-RAS Plan Name: PR_prefer Aug2021.p11

The HEC-RAS model of the short term proposed project includes the removal of the dam and construction of the rock
riffles. The river's thalweg profile is the same as existing conditions shown as “Surveyed Bottom” in Figure 5. The 100-
year floodplain boundary for this scenario is shown in Figure 6. In Figure 6 the proposed preferred boundary is
compared to the existing floodplain boundary to show the decrease in water surface elevation as a result of the dam
removal. Appendix B shows the comparison of the 100-year and 500-year water surface elevations between the
proposed project and existing scenarios. The 100-year profile for this scenario is compared to the existing conditions
profile in Appendix C.

Long Term Proposed Project
HEC-RAS Plan Name: PR_prefer_LT_Aug2021.p12

The HEC-RAS model of the long-term proposed project includes the proposed conditions of the short-term scenario,
but also estimates the predicted thalweg shown as “Predicted low flow line” in Figure 5. This long-term analysis is a
best educated prediction, and not based on any specific concept design. The thalweg elevations at the HEC-RAS cross
sections were interpolated from Figure 5 concept design, and the approximate bankfull width of 60 feet was used to
delineate an assumed long-term channel into the existing cross sections. The 100-year profile for this scenario can be
found in Appendix C and is compared to the proposed project short term profile to show the changes to the thalweg.
Figure 7 shows the 100-year floodplain boundary for the long term proposed project results as compared to the short
term proposed project result. The 100-year and 500-year water surface elevations for this scenario can be found in
Appendix B.

Partially Engineered Alternative
HEC-RAS Plan Name; PR_prefer__alt LT Aug2021.p13

The partially engineered alternative includes all the same features as the long term proposed project but adds a
meander on the north branch of the river, as shown in Figure 8. This option would be an engineered construction
alternative and is only considered for the long term scenario.

Downstream Hydraulic Analysis

In addition to water surface elevations, the bridges downstream of the dam were reviewed for hydraulic impacts as a
result of the dam removal. Table 4 shows the hydraulic characteristics for the three major bridges downstream of the
dam and shows that there is no impact with the proposed project scenarios to water surface elevation or bridge opening
velocity in the 100-year storm event. Table 5 includes the hydraulic characteristics for the three major bridges
downstream of the dam in the 500-year storm event, which also demonstrates there is no impact with the proposed
project scenarios in the 500-year storm event.. The other modeled recurrence interval events were also reviewed and
show no impact for the bridge hydraulic parameters.
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River
Station

34958.0
8

34958.0
8

34958.0
8

34958.0
8

34926.3
9

34926.3
9

34926.3
9

34926.3
9

34205.5
6
34205.5
6
34205.5
6

34205.5
6

Table 4. Comparison of Existing Bridge Hydraulics for the 100-year Recurrence Interval

Plan

Existing

Proposed
Short Term

Proposed
Long Term

Partially
Engineered
Alternative

Existing

Proposed
Short Term

Proposed
Long Term

Partially
Engineered
Alternative

Existing

Proposed
Short Term
Proposed
Long Term
Partially
Engineered
Alternative

Bridge

Opening

Area
(sq ft)

1421.33

1421.33

1421.33

1421.33

1784.45

1784.45

1784.45

1784.45

792.34
792.34

792.34

792.34

Total
Flow
(cfs)

1783

1783

1783

1783

1783

1783

1783

1783

1783
1783

1783

1783
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Minimum
Elevation of
Weir Flow
(Bridge
Overtopping
Elevation)
(ft)

1028.24

1028.24

1028.24

1028.24

1035.36

1035.36

1035.36

1035.36

1022.99
1022.99

1022.99

1022.99

Bridge
Opening
Velocity

(ft/s)

5.83

5.83

5.83

5.83

4.59

4.59

4.59

4.59

475
475

475

4.75

Water
Surface
Elevation
Upstream
of Bridge
(ft)

1015.8

1015.8

1015.8

1015.8

1015.67

1015.67

1015.67

1015.67

1014.41
1014.41

1014.41

1014.41

Location

Willard Munger
State Trail
Bridge
Willard Munger
State Trail
Bridge
Willard Munger
State Trail
Bridge
Willard Munger
State Trail
Bridge
Railroad Bridge
Downstream of
Existing Dam
Railroad Bridge
Downstream of
Existing Dam
Railroad Bridge
Downstream of
Existing Dam
Railroad Bridge
Downstream of
Existing Dam
Old Hwy 61
North
Old Hwy 61
North
Old Hwy 61
North

Old Hwy 61
North
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River
Station

34958.08

34958.08

34958.08

34958.08

34926.39

34926.39

34926.39

34926.39

34205.56

34205.56

34205.56

34205.56

Table 5. Comparison of Existing Bridge Hydraulics for the 500-year Recurrence Interval

Plan

Existing

Proposed
Short Term

Proposed
Long Term

Partially
Engineered
Alternative

Existing

Proposed
Short Term

Proposed
Long Term

Partially
Engineered
Alternative

Existing

Proposed
Short Term
Proposed
Long Term
Partially
Engineered
Alternative

Bridge

Opening

Area
(sq ft)

1421.33

1421.33

1421.33

1421.33

1784.45

1784.45

1784.45

1784.45
792.34
792.34
792.34

792.34

Total
Flow
(cfs)

2240

2240

2240

2240

2240

2240

2240

2240

2240
2240
2240

2240
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Minimum
Elevation of
Weir Flow
(Bridge
Overtopping
Elevation)
(ft)

1028.24

1028.24

1028.24

1028.24

1035.36

1035.36

1035.36

1035.36
1022.99
1022.99
1022.99

1022.99

6.54

6.54

6.54

6.54

4.90

4.90

4.90

4.90

5.29

5.29

5.29

5.29

Water
Surface
Elevation

1016.30

1016.30

1016.30

1016.30

1016.22

1016.22

1016.22

1016.22

1015.00

1015.00

1015.00

1015.00

Location

Willard Munger
State Trail
Bridge
Willard Munger
State Trail
Bridge
Willard Munger
State Trail
Bridge
Willard Munger
State Trail
Bridge
Railroad Bridge
Downstream of
Existing Dam
Railroad Bridge
Downstream of
Existing Dam
Railroad Bridge
Downstream of
Existing Dam
Railroad Bridge
Downstream of
Existing Dam
Old Hwy 61
North
Old Hwy 61
North
Old Hwy 61
North

Old Hwy 61
North
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Sensitivity Analysis

Additional sensitivity analysis was completed for the Manning’s n roughness coefficient and the flow regime type. The
effective FEMA model included a Manning’s n roughness coefficient equal to 0.05 for the entire model, and no change
in roughness coefficient was provided for the areas left and right of the main channel. A more detailed analysis of the
roughness coefficient throughout the project area showed insignificant change in hydraulic results. Similarly, the model
showed to be not sensitive to changing the flow regime type from subcritical to mixed flow (with an assumed upstream
boundary condition).

In summary, the model was not sensitive to roughness values or flow regime and changing those did not affect the
finding of no downstream change to water surface elevations or impacts to structures. To remain consistent with the
current effective FEMA models, no changes were made for these parameters in the completed models.

Summary

In summary, the removal of the Grindstone dam and placement of the rock riffles will decrease the water surface
elevations upstream of the dam for all recurrence intervals modeled in Table 2. The maximum decrease is at the existing
dam location, where the 100-year recurrence interval water surface elevation will decrease by approximately 7.6-ft in
the short term proposed project and approximately 7.7-feet in the long term proposed project. The proposed project
water surface elevation for the 100-year recurrence interval will tie into the existing water surface elevation upstream
of the reservoir. The proposed project scenarios hydraulic modeling shows that there is no change to the hydraulic
characteristics of the bridges and other river stations of the Grindstone River that are downstream of the existing dam.
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Appendix A

Figures
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Figure 1. Project location map showing the existing aerial view of the Grindstone River and Grindstone Dam, with a box showing the
area of focus for the hydrologic and hydraulic study of the Grindstone Dam removal.
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Figure 2. FEMA FIRMette, this is the official existing FEMA Zone A floodplain for the Grindstone River and Grindstone Dam project

area.
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Figure 3. The HEC-RAS model features, including the river reach alignments and the cross sections updated for the hydraulic study
are shown on the aerial map of the project area.
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Figure 4. The existing floodplain as updated for the hydrology and hydraulic study is shown on an aerial map. The floodplain
boundary clearly shows the reservoir area upstream of the existing dam that floods beyond the main river channel, and the
constriction of the 100-year floodplain that occurs at the existing dam location.
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Figure 5.

North Branch Grindstone River Thalweg Profile
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Figure 5. The North Branch Grindstone River Thalweg Profile was created by the DNR as a result of the survey and sediment analysis. The figure
shows the existing hard bottom, the surveyed bottom, the surveyed reservoir surface for existing conditions. The figure uses the existing conditions
and the proposed riffle locations to predict a low flow line and bankfull stage of the river once the fine mobile sediment has been transported (long

term proposed scenario).
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Figure 6. The proposed short term scenario 100-year floodplain is shown in this figure as compared to the existing 100-year floodplain. The
proposed floodplain will decrease in elevation upstream of the existing dam as compared to the existing condition.
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Figure 7. The proposed long term scenario 100-year floodplain boundary is shown as compared to the proposed short term scenario
100-year floodplain boundary. The comparison of the boundaries shows a slight decrease in floodplain elevation for the proposed
long-term scenario on the North Branch Grindstone River as compared to the proposed short term scenario, and the South Branch
and Main Branch Grindstone River boundaries do not change.
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Figure 8. The partially engineered alternative is shown with the predicted channel alignment in addition to an engineered meander
alternative on the North Branch Grindstone River. The dark blue areas indicate areas of pool formation. The two constructed riffles

are depicted at the dam location and just upstream.
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Appendix B
100-year Water Surface Elevation Comparison Table

500-year Water Surface Elevation Comparison Table
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100-year Water Surface Elevation Comparison Table

COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | Projectlong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
SOUTH
BRANCH 7510.254 1030.87 7510.254 1030.87 0 1030.87 0 1030.87 0 1030.87 0
SOUTH
BRANCH 7275.82 1030.59 7275.82 1030.59 0 1030.59 0 1030.59 0 1030.59 0
SOUTH
BRANCH 6960.151 1030.11 6960.151 1030.11 0 1030.11 0 1030.11 0 1030.11 0
SOUTH
BRANCH 6686.668 1029.59 6686.668 1029.59 0 1029.59 0 1029.59 0 1029.59 0
SOUTH
BRANCH 6351.747 1029.12 6351.747 1029.12 0 1029.12 0 1029.12 0 1029.12 0
SOUTH
BRANCH 6063.386 1028.86 6063.386 1028.86 0 1028.86 0 1028.86 0 1028.86 0
SOUTH
BRANCH 5764.491 1028.56 5764.491 1028.56 0 1028.56 0 1028.56 0 1028.56 0
SOUTH
BRANCH 5515.943 1028.16 5515.943 1028.16 0 1028.16 0 1028.16 0 1028.16 0
SOUTH
BRANCH 5178.094 1027.5 5178.094 1027.5 0 1027.5 0 1027.5 0 1027.5 0
SOUTH
BRANCH 4825.459 1026.58 4825.459 1026.58 0 1026.58 0 1026.58 0 1026.58 0
SOUTH
BRANCH 4502.893 1025.68 4502.893 1025.68 0 1025.67 -0.01 1025.67 -0.01 1025.67 -0.01
SOUTH
BRANCH 4000 1025.11 4000 1025.1 -0.01 1024.88 -0.22 1024.88 -0.22 1024.88 -0.22
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | Projectlong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
SOUTH
BRANCH 3500 1024.59 3500 1024.58 -0.01 1023.79 -0.79 1023.79 -0.79 1023.79 -0.79
SOUTH
BRANCH 3063.539 1024.39 3063.539 1024.38 -0.01 1022.66 -1.72 1022.66 -1.72 1022.66 -1.72
SOUTH
BRANCH 2746.48 1024.35 2746.48 1024.33 -0.02 1022.2 -2.13 1022.2 -2.13 1022.2 -2.13
SOUTH
BRANCH 2407.645 1024.32 2407.645 1024.31 -0.01 1021.67 -2.64 1021.67 -2.64 1021.67 -2.64
SOUTH
BRANCH 2085.525 1024.3 2085.525 1024.29 -0.01 1021.08 -3.21 1021.07 -3.22 1021.07 -3.22
SOUTH
BRANCH 1670.632 1024.29 1670.632 1024.28 -0.01 1020.37 -3.91 1020.36 -3.92 1020.36 -3.92
SOUTH
BRANCH 1256.254 1024.27 1256.254 1024.27 0 1019.68 -4.59 1019.66 -4.61 1019.66 -4.61
SOUTH
BRANCH 764.7275 1024.27 764.7275 1024.27 0 1019.13 -5.14 1019.05 -5.22 1019.05 -5.22
SOUTH
BRANCH 439.2707 1024.26 439.2707 1024.27 0.01 1018.86 -5.41 1018.73 -5.54 1018.73 -5.54
NORTH
BRANCH 43968.86 1035.42 43968.86 1035.42 0 1035.42 0 1035.42 0 1035.42 0
NORTH
BRANCH 43570.34 1034.46 43570.34 1034.46 0 1034.46 0 1034.46 0 1034.46 0
NORTH
BRANCH 43292.78 1033.33 43292.78 1033.33 0 1033.33 0 1033.33 0 1033.33 0
NORTH
BRANCH 43096.4 1032.36 43096.4 1032.36 0 1032.36 0 1032.36 0 1032.36 0
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | Projectlong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
NORTH
BRANCH 42699.08 1029.39 42699.08 1029.39 0 1029.39 0 1029.39 0 1029.39 0
NORTH
BRANCH 42362.91 1027.27 42362.91 1027.27 0 1027.28 0.01 1027.28 0.01 1027.28 0.01
NORTH
BRANCH 41869.29 1026.88 41869.29 1026.88 0 1026.89 0.01 1026.88 0 1026.88 0
NORTH
BRANCH 41500 1026.74 41500 1026.74 0 1026.76 0.02 1026.75 0.01 1026.75 0.01
NORTH
BRANCH 40327.98 1026.16 40327.98 1026.17 0.01 1026.22 0.05 1026.19 0.02 1026.19 0.02
NORTH
BRANCH 39093.62 1024.43 39093.62 1024.36 -0.07 1023.59 -0.77 1023.97 -0.39 1023.97 -0.39
NORTH
BRANCH 37990.25 1024.3 37990.25 1024.3 0 1021 -3.3 1020.5 -3.8 1020.5 -3.8
NORTH
BRANCH 37238.43 1024.28 37238.43 1024.28 0 1020.39 -3.89 1019.74 -4.54 1019.71 -4.57
36876 1024.28 1020.03 -4.25 1019.34 -4.94 1019.29 -4.99
36734 1024.27 1019.75 -4.52 1019.04 -5.23 1019.04 -5.23
36624 1024.27 1019.09 -5.18 1018.67 -5.6 1018.67 -5.6
NORTH
BRANCH 36525.74 1024.26 36525.74 1024.27 0.01 1018.95 -5.32 1018.73 -5.54 1018.73 -5.54
105 35902.57 1024.25 35902.57 1024.26 0.01 1018.61 -5.65 1018.52 -5.74 1018.52 -5.74
105 35363.32 1024.25 35363.32 1024.25 0 1018.07 -6.18 1018.05 -6.2 1018.05 -6.2
35325 1024.25 1018.05 -6.2 1018.02 -6.23 1018.02 -6.23
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | Projectlong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 35075.99 1024.22 35075.99 1024.22 0 1017.14 -7.08 1017.07 -7.15 1017.07 -7.15
105 35062.9 1024.12 35062.9 1024.11 -0.01 1016.48 -7.63 1016.39 -7.72 1016.39 -7.72
105 35054.71 Existing Dam 35054.71 Existing Dam
35044 1016.51 1016.42 -0.09 1016.42 -0.09 1016.42 -0.09
105 35026.92 1016.49 35026.92 1016.49 0 1016.43 -0.06 1016.43 -0.06 1016.43 -0.06
105 35003.6 1015.89 35003.6 1015.89 0 1015.89 0 1015.89 0 1015.89 0
105 34971.47 1015.9 34971.47 1015.9 0 1015.9 0 1015.9 0 1015.9 0
105 34960.08 1015.8 34960.08 1015.8 0 1015.8 0 1015.8 0 1015.8 0
State Trail
105 34958.08 | state Trail BR 34958.08 Bridge
105 34947.79 1015.7 34947.79 1015.7 0 1015.7 0 1015.7 0 1015.7 0
105 34941.83 1015.65 34941.83 1015.65 0 1015.65 0 1015.65 0 1015.65 0
105 34935.87 1015.72 34935.87 1015.72 0 1015.72 0 1015.72 0 1015.72 0
105 34931.31 1015.67 34931.31 1015.67 0 1015.67 0 1015.67 0 1015.67 0
105 34926.39 | RR DS of Dam 34926.39 | RR DS of Dam
105 34877.68 1015.16 34877.68 1015.16 0 1015.16 0 1015.16 0 1015.16 0
105 34780.32 1014.99 34780.32 1014.99 0 1014.99 0 1014.99 0 1014.99 0
105 34547.19 1014.85 34547.19 1014.85 0 1014.85 0 1014.85 0 1014.85 0
105 34358.54 1014.74 34358.54 1014.74 0 1014.74 0 1014.74 0 1014.74 0
105 34306.14 1014.55 34306.14 1014.55 0 1014.55 0 1014.55 0 1014.55 0
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | Projectlong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 34242.97 1014.41 34242.97 1014.41 0 1014.41 0 1014.41 0 1014.41 0
105 34205.56 | old Hwy 61 N 34205.56 | old Hwy 61 N
105 34093.62 1013.84 34093.62 1013.84 0 1013.84 0 1013.84 0 1013.84 0
105 34041.86 1013.83 34041.86 1013.83 0 1013.83 0 1013.83 0 1013.83 0
105 33583.55 1013.61 33583.55 1013.61 0 1013.61 0 1013.61 0 1013.61 0
105 32960.84 1013.33 32960.84 1013.33 0 1013.33 0 1013.33 0 1013.33 0
105 32888.59 1012.45 32888.59 1012.45 0 1012.45 0 1012.45 0 1012.45 0
105 32810.44 1012.72 32810.44 1012.72 0 1012.72 0 1012.72 0 1012.72 0
105 32571.96 1012.46 32571.96 1012.46 0 1012.46 0 1012.46 0 1012.46 0
105 32192.48 1012.21 32192.48 1012.21 0 1012.21 0 1012.21 0 1012.21 0
105 31819.39 1012.11 31819.39 1012.11 0 1012.11 0 1012.11 0 1012.11 0
105 31268.12 1011.95 31268.12 1011.95 0 1011.95 0 1011.95 0 1011.95 0
105 30901.21 1011.74 30901.21 1011.74 0 1011.74 0 1011.74 0 1011.74 0
105 30850.84 1011.58 30850.84 1011.58 0 1011.58 0 1011.58 0 1011.58 0
105 30785.21 30785.21
105 30759.1 1011.04 30759.1 1011.04 0 1011.04 0 1011.04 0 1011.04 0
105 30708.23 30708.23
105 30662.42 1010.79 30662.42 1010.79 0 1010.79 0 1010.79 0 1010.79 0
105 30612.03 1010.71 30612.03 1010.71 0 1010.71 0 1010.71 0 1010.71 0
105 29992.17 1010.05 29992.17 1010.05 0 1010.05 0 1010.05 0 1010.05 0
EOR: water | ecology | community Page | 22




COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially

Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change

Plan Name Combined Combined (column Project Short | (column | Projectlong | in WSEL Alternative in WSEL

Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column

From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)

Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 29939.68 1010 29939.68 1010 0 1010 0 1010 0 1010 0
105 29867.25 29867.25
105 29756.78 1009.58 29756.78 1009.58 0 1009.58 0 1009.58 0 1009.58 0
105 29705.08 1009.26 29705.08 1009.26 0 1009.26 0 1009.26 0 1009.26 0
105 28595.64 1006.97 28595.64 1006.97 0 1006.97 0 1006.97 0 1006.97 0
105 28050.29 1005.87 28050.29 1005.87 0 1005.87 0 1005.87 0 1005.87 0
105 27436.09 1004.01 27436.09 1004.01 0 1004.01 0 1004.01 0 1004.01 0
105 26723.85 1002.07 26723.85 1002.07 0 1002.07 0 1002.07 0 1002.07 0
105 25959.37 1001.25 25959.37 1001.25 0 1001.25 0 1001.25 0 1001.25 0
105 25269.36 1000.56 25269.36 1000.56 0 1000.56 0 1000.56 0 1000.56 0
105 25044.77 1000.22 25044.77 1000.22 0 1000.22 0 1000.22 0 1000.22 0
105 24600.33 999.34 24600.33 999.34 0 999.34 0 999.34 0 999.34 0
105 24252.96 998.24 24252.96 998.24 0 998.24 0 998.24 0 998.24 0
105 23906.7 997.19 23906.7 997.19 0 997.19 0 997.19 0 997.19 0
105 23185.95 995.97 23185.95 995.97 0 995.97 0 995.97 0 995.97 0
105 22271.5 994.21 22271.5 994.21 0 994.21 0 994.21 0 994.21 0
105 21626.32 991.78 21626.32 991.78 0 991.78 0 991.78 0 991.78 0
105 21227.63 991.03 21227.63 991.03 0 991.03 0 991.03 0 991.03 0
105 20837.73 990.58 20837.73 990.58 0 990.58 0 990.58 0 990.58 0
105 20099.63 989.51 20099.63 989.51 0 989.51 0 989.51 0 989.51 0
EOR: water | ecology | community Page | 23




COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially

Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change

Plan Name Combined Combined (column Project Short | (column | Projectlong | in WSEL Alternative in WSEL

Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column

From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)

Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 19499.58 987.83 19499.58 987.83 0 987.83 0 987.83 0 987.83 0
105 18904.22 986.86 18904.22 986.86 0 986.86 0 986.86 0 986.86 0
105 17965.5 986.17 17965.5 986.17 0 986.17 0 986.17 0 986.17 0
105 17425.87 985.92 17425.87 985.92 0 985.92 0 985.92 0 985.92 0
105 17048.52 985.78 17048.52 985.78 0 985.78 0 985.78 0 985.78 0
105 16817.01 985.71 16817.01 985.71 0 985.71 0 985.71 0 985.71 0
105 16766.43 985.47 16766.43 985.47 0 985.47 0 985.47 0 985.47 0
105 16685.6 16685.6
105 16573.63 981.97 16573.63 981.97 0 981.97 0 981.97 0 981.97 0
105 16501.47 981.97 16501.47 981.97 0 981.97 0 981.97 0 981.97 0
105 16166.43 981.24 16166.43 981.24 0 981.24 0 981.24 0 981.24 0
105 15855.05 980.52 15855.05 980.52 0 980.52 0 980.52 0 980.52 0
105 15698.61 980.12 15698.61 980.12 0 980.12 0 980.12 0 980.12 0
105 15635.34 980.03 15635.34 980.03 0 980.03 0 980.03 0 980.03 0
105 15480.48 15480.48
105 15373.7 979.45 15373.7 979.45 0 979.45 0 979.45 0 979.45 0
105 15315.94 979.29 15315.94 979.29 0 979.29 0 979.29 0 979.29 0
105 15163.02 978.69 15163.02 978.69 0 978.69 0 978.69 0 978.69 0
105 14335.08 975.71 14335.08 975.71 0 975.71 0 975.71 0 975.71 0
105 13445.79 973.69 13445.79 973.69 0 973.69 0 973.69 0 973.69 0
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially

Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change

Plan Name Combined Combined (column Project Short | (column | Projectlong | in WSEL Alternative in WSEL

Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column

From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)

Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 12627.4 968.38 12627.4 968.38 0 968.38 0 968.38 0 968.38 0
105 10975.08 968.07 10975.08 968.07 0 968.07 0 968.07 0 968.07 0
105 9734.503 967.99 9734.503 967.99 0 967.99 0 967.99 0 967.99 0
105 9293.788 967.98 9293.788 967.98 0 967.98 0 967.98 0 967.98 0
105 9176.118 9176.118
105 9083.416 963.09 9083.416 963.09 0 963.09 0 963.09 0 963.09 0
105 8418.57 961.84 8418.57 961.84 0 961.84 0 961.84 0 961.84 0
105 7745.789 961 7745.789 961 0 961 0 961 0 961 0
105 7345.539 960.18 7345.539 960.18 0 960.18 0 960.18 0 960.18 0
105 7023.449 958.84 7023.449 958.84 0 958.84 0 958.84 0 958.84 0
105 6584.468 956.91 6584.468 956.91 0 956.91 0 956.91 0 956.91 0
105 6190.372 954.63 6190.372 954.63 0 954.63 0 954.63 0 954.63 0
105 5924.137 952.9 5924.137 952.9 0 952.9 0 952.9 0 952.9 0
105 5714.959 951.9 5714.959 951.9 0 951.9 0 951.9 0 951.9 0
105 5492.244 950.49 5492.244 950.49 0 950.49 0 950.49 0 950.49 0
105 5144.497 947.51 5144.497 947.51 0 947.51 0 947.51 0 947.51 0
105 5035.815 946.69 5035.815 946.69 0 946.69 0 946.69 0 946.69 0
105 4848.883 945.58 4848.883 945.58 0 945.58 0 945.58 0 945.58 0
105 4489.153 943.56 4489.153 943.56 0 943.56 0 943.56 0 943.56 0
105 4222.394 941.9 4222.394 941.9 0 941.9 0 941.9 0 941.9 0
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially

Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change

Plan Name Combined Combined (column Project Short | (column | Projectlong | in WSEL Alternative in WSEL

Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column

From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)

Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)

105 4037.557 941.22 4037.557 941.22 0 941.22 0 941.22 0 941.22 0
105 3818.579 940.36 3818.579 940.36 0 940.36 0 940.36 0 940.36 0
105 3604.448 939.63 3604.448 939.63 0 939.63 0 939.63 0 939.63 0
105 3376.726 938.69 3376.726 938.69 0 938.69 0 938.69 0 938.69 0
105 3022.453 936.37 3022.453 936.37 0 936.37 0 936.37 0 936.37 0
105 2699.83 934.36 2699.83 934.36 0 934.36 0 934.36 0 934.36 0
105 2419.007 933.01 2419.007 933.01 0 933.01 0 933.01 0 933.01 0
105 2258.22 932.08 2258.22 932.08 0 932.08 0 932.08 0 932.08 0
105 2092.603 930.91 2092.603 930.91 0 930.91 0 930.91 0 930.91 0
105 1919.969 929.72 1919.969 929.72 0 929.72 0 929.72 0 929.72 0
105 1761.298 928.77 1761.298 928.77 0 928.77 0 928.77 0 928.77 0
105 1517.67 927.36 1517.67 927.36 0 927.36 0 927.36 0 927.36 0
105 1265.53 925.96 1265.53 925.96 0 925.96 0 925.96 0 925.96 0
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500-year Water Surface Elevation Comparison Table

COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | ProjectLong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
SOUTH
BRANCH 7510.254 1032.31 7510.254 1032.31 0 1032.31 0 1032.31 0 1032.31 0
SOUTH
BRANCH 7275.82 1031.98 7275.82 1031.98 0 1031.98 0 1031.98 0 1031.98 0
SOUTH
BRANCH 6960.151 1031.49 6960.151 1031.49 0 1031.49 0 1031.49 0 1031.49 0
SOUTH
BRANCH 6686.668 1031.09 6686.668 1031.09 0 1031.09 0 1031.09 0 1031.09 0
SOUTH
BRANCH 6351.747 1030.77 6351.747 1030.77 0 1030.77 0 1030.77 0 1030.77 0
SOUTH
BRANCH 6063.386 1030.53 6063.386 1030.53 0 1030.53 0 1030.53 0 1030.53 0
SOUTH
BRANCH 5764.491 1030.17 5764.491 1030.17 0 1030.17 0 1030.17 0 1030.17 0
SOUTH
BRANCH 5515.943 1029.67 5515.943 1029.67 0 1029.67 0 1029.67 0 1029.67 0
SOUTH
BRANCH 5178.094 1029.02 5178.094 1029.02 0 1029.02 0 1029.02 0 1029.02 0
SOUTH
BRANCH 4825.459 1028.20 4825.459 1028.20 0 1028.20 0 1028.20 0 1028.20 0
SOUTH
BRANCH 4502.893 1027.01 4502.893 1027.01 0 1027.02 0.01 1027.02 0.01 1027.02 0.01
SOUTH
BRANCH 4000 1026.24 4000 1026.25 0.01 1026.12 -0.13 1026.12 -0.13 1026.12 -0.13
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | ProjectLong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column9 | Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
SOUTH
BRANCH 3500 1025.77 3500 1025.78 0.01 1025.33 -0.45 1025.33 -0.45 1025.33 -0.45
SOUTH
BRANCH 3063.539 1025.50 3063.539 1025.52 0.02 1024.39 -1.13 1024.39 -1.13 1024.39 -1.13
SOUTH
BRANCH 2746.48 1025.39 2746.48 1025.41 0.02 1023.88 -1.53 1023.88 -1.53 1023.88 -1.53
SOUTH
BRANCH 2407.645 1025.28 2407.645 1025.31 0.03 1023.24 -2.07 1023.24 -2.07 1023.24 -2.07
SOUTH
BRANCH 2085.525 1025.21 2085.525 1025.26 0.05 1022.75 -2.51 1022.75 -2.51 1022.75 -2.51
SOUTH
BRANCH 1670.632 1025.14 1670.632 1025.20 0.06 1021.96 -3.24 1021.96 -3.24 1021.96 -3.24
SOUTH
BRANCH 1256.254 1025.09 1256.254 1025.16 0.07 1021.11 -4.05 1021.10 -4.06 1021.10 -4.06
SOUTH
BRANCH 764.7275 1025.05 764.7275 1025.14 0.09 1020.21 -4.93 1020.17 -4.97 1020.17 -4.97
SOUTH
BRANCH 439.2707 1025.02 439.2707 1025.13 0.11 1019.42 -5.71 1019.27 -5.86 1019.27 -5.86
NORTH
BRANCH 43968.86 1035.63 43968.86 1035.63 0 1035.63 0 1035.63 0 1035.63 0
NORTH
BRANCH 43570.34 1034.68 43570.34 1034.68 0 1034.68 0 1034.68 0 1034.68 0
NORTH
BRANCH 43292.78 1033.56 43292.78 1033.56 0 1033.56 0 1033.56 0 1033.56 0
NORTH
BRANCH 43096.4 1032.57 43096.4 1032.57 0 1032.57 0 1032.57 0 1032.57 0
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | ProjectLong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
NORTH
BRANCH 42699.08 1029.69 42699.08 1029.69 0 1029.69 0 1029.69 0 1029.69 0
NORTH
BRANCH 42362.91 1027.52 42362.91 1027.52 0 1027.51 -0.01 1027.51 -0.01 1027.51 -0.01
NORTH
BRANCH 41869.29 1027.08 41869.29 1027.08 0 1027.07 -0.01 1027.07 -0.01 1027.07 -0.01
NORTH
BRANCH 41500 1026.93 41500 1026.93 0 1026.92 -0.01 1026.92 -0.01 1026.92 -0.01
NORTH
BRANCH 40327.98 1026.34 40327.98 1026.35 0.01 1026.33 -0.02 1026.31 -0.04 1026.31 -0.04
NORTH
BRANCH 39093.62 1025.30 39093.62 1025.32 0.02 1024.14 -1.18 1024.42 -0.9 1024.42 -0.9
NORTH
BRANCH 37990.25 1025.10 37990.25 1025.19 0.09 1021.87 -3.32 1021.47 -3.72 1021.47 -3.72
NORTH
BRANCH 37238.43 1025.06 37238.43 1025.17 0.11 1021.16 -4.01 1020.60 -4.57 1020.60 -4.57
36876 1025.15 1020.72 -4.43 1020.11 -5.04 1020.11 -5.04
36734 1025.14 1020.38 -4.76 1019.81 -5.33 1019.81 -5.33
36624 1025.14 1019.74 -5.4 1019.20 -5.94 1019.20 -5.94
NORTH
BRANCH 36525.74 1025.03 36525.74 1025.13 0.1 1019.51 -5.62 1019.28 -5.85 1019.28 -5.85
105 35902.57 1024.25 35902.57 1025.12 0.87 1019.09 -6.03 1019.00 -6.12 1019.00 -6.12
105 35363.32 1024.25 35363.32 1025.11 0.86 1018.58 -6.53 1018.54 -6.57 1018.54 -6.57
35325 1025.11 1018.55 -6.56 1018.52 -6.59 1018.52 -6.59
EOR: water | ecology | community Page | 29




EOR: water | ecology | community

Page | 30

COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | ProjectLong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 35075.99 1024.22 35075.99 1025.08 0.86 1017.62 -7.46 1017.52 -7.56 1017.52 -7.56
105 35062.9 1024.12 35062.9 1024.93 0.81 1017.23 -7.7 1017.16 -7.77 1017.16 -7.77
105 35054.71 | Existing Dam 35054.71
35044 1017.17 1017.07 -0.1 1017.07 -0.1 1017.07 -0.1
105 35026.92 1016.49 35026.92 1017.11 0.62 1017.08 -0.03 1017.08 -0.03 1017.08 -0.03
105 35003.6 1015.89 35003.6 1016.37 0.48 1016.37 0 1016.37 0 1016.37 0
105 34971.47 1015.90 34971.47 1016.46 0.56 1016.46 0 1016.46 0 1016.46 0
105 34960.08 1015.80 34960.08 1016.30 0.5 1016.30 0 1016.30 0 1016.30 0
105 34958.08 | state Trail BR 34958.08
105 34947.79 1015.70 34947.79 1016.18 0.48 1016.18 0 1016.18 0 1016.18 0
105 34941.83 1015.65 34941.83 1016.12 0.47 1016.12 0 1016.12 0 1016.12 0
105 34935.87 1015.72 34935.87 1016.26 0.54 1016.26 0 1016.26 0 1016.26 0
105 34931.31 1015.67 34931.31 1016.22 0.55 1016.22 0 1016.22 0 1016.22 0
105 34926.39 | RR DS of Dam 34926.39
105 34877.68 1015.16 34877.68 1015.74 0.58 1015.74 0 1015.74 0 1015.74 0
105 34780.32 1014.99 34780.32 1015.62 0.63 1015.62 0 1015.62 0 1015.62 0
105 34547.19 1014.85 34547.19 1015.49 0.64 1015.49 0 1015.49 0 1015.49 0
105 34358.54 1014.74 34358.54 1015.38 0.64 1015.38 0 1015.38 0 1015.38 0
105 34306.14 1014.55 34306.14 1015.16 0.61 1015.16 0 1015.16 0 1015.16 0
105 34242.97 1014.41 34242.97 1015.00 0.59 1015.00 0 1015.00 0 1015.00 0




COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially
Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change
Plan Name Combined Combined (column Project Short | (column | ProjectLong | in WSEL Alternative in WSEL
Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column
From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)
Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 34205.56 | old Hwy 61 N 34205.56
105 34093.62 1013.84 34093.62 1014.37 0.53 1014.37 0 1014.37 0 1014.37 0
105 34041.86 1013.83 34041.86 1014.37 0.54 1014.37 0 1014.37 0 1014.37 0
105 33583.55 1013.61 33583.55 1014.19 0.58 1014.19 0 1014.19 0 1014.19 0
105 32960.84 1013.33 32960.84 1013.95 0.62 1013.95 0 1013.95 0 1013.95 0
105 32888.59 1012.45 32888.59 1012.83 0.38 1012.83 0 1012.83 0 1012.83 0
105 32810.44 1012.72 32810.44 1013.28 0.56 1013.28 0 1013.28 0 1013.28 0
105 32571.96 1012.46 32571.96 1013.06 0.6 1013.06 0 1013.06 0 1013.06 0
105 32192.48 1012.21 32192.48 1012.84 0.63 1012.84 0 1012.84 0 1012.84 0
105 31819.39 1012.11 31819.39 1012.75 0.64 1012.75 0 1012.75 0 1012.75 0
105 31268.12 1011.95 31268.12 1012.60 0.65 1012.60 0 1012.60 0 1012.60 0
105 30901.21 1011.74 30901.21 1012.39 0.65 1012.39 0 1012.39 0 1012.39 0
105 30850.84 1011.58 30850.84 1012.20 0.62 1012.20 0 1012.20 0 1012.20 0
105 30785.21 30785.21
105 30759.1 1011.04 30759.1 1011.64 0.6 1011.64 0 1011.64 0 1011.64 0
105 30708.23 30708.23
105 30662.42 1010.79 30662.42 1011.39 0.6 1011.39 0 1011.39 0 1011.39 0
105 30612.03 1010.71 30612.03 1011.30 0.59 1011.30 0 1011.30 0 1011.30 0
105 29992.17 1010.05 29992.17 1010.54 0.49 1010.54 0 1010.54 0 1010.54 0
105 29939.68 1010.00 29939.68 1010.47 0.47 1010.47 0 1010.47 0 1010.47 0
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially

Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change

Plan Name Combined Combined (column Project Short | (column | ProjectLong | in WSEL Alternative in WSEL

Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column

From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)

Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 29867.25 29867.25
105 29756.78 1009.58 29756.78 1009.99 041 1009.99 0 1009.99 0 1009.99 0
105 29705.08 1009.26 29705.08 1009.66 0.4 1009.66 0 1009.66 0 1009.66 0
105 28595.64 1006.97 28595.64 1007.30 0.33 1007.30 0 1007.30 0 1007.30 0
105 28050.29 1005.87 28050.29 1006.17 0.3 1006.17 0 1006.17 0 1006.17 0
105 27436.09 1004.01 27436.09 1004.20 0.19 1004.20 0 1004.20 0 1004.20 0
105 26723.85 1002.07 26723.85 1002.44 0.37 1002.44 0 1002.44 0 1002.44 0
105 25959.37 1001.25 25959.37 1001.69 0.44 1001.69 0 1001.69 0 1001.69 0
105 25269.36 1000.56 25269.36 1000.97 0.41 1000.97 0 1000.97 0 1000.97 0
105 25044.77 1000.22 25044.77 1000.60 0.38 1000.60 0 1000.60 0 1000.60 0
105 24600.33 999.34 24600.33 999.67 0.33 999.67 0 999.67 0 999.67 0
105 24252.96 998.24 24252.96 998.53 0.29 998.53 0 998.53 0 998.53 0
105 23906.7 997.19 23906.7 997.44 0.25 997.44 0 997.44 0 997.44 0
105 23185.95 995.97 23185.95 996.16 0.19 996.16 0 996.16 0 996.16 0
105 22271.5 994.21 22271.5 994.49 0.28 994.49 0 994.49 0 994.49 0
105 21626.32 991.78 21626.32 992.09 0.31 992.09 0 992.09 0 992.09 0
105 21227.63 991.03 21227.63 991.37 0.34 991.37 0 991.37 0 991.37 0
105 20837.73 990.58 20837.73 990.91 0.33 990.91 0 990.91 0 990.91 0
105 20099.63 989.51 20099.63 989.72 0.21 989.72 0 989.72 0 989.72 0
105 19499.58 987.83 19499.58 988.15 0.32 988.15 0 988.15 0 988.15 0
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially

Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change

Plan Name Combined Combined (column Project Short | (column | ProjectLong | in WSEL Alternative in WSEL

Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column

From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)

Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 18904.22 986.86 18904.22 987.43 0.57 987.43 0 987.43 0 987.43 0
105 17965.5 986.17 17965.5 986.96 0.79 986.96 0 986.96 0 986.96 0
105 17425.87 985.92 17425.87 986.78 0.86 986.78 0 986.78 0 986.78 0
105 17048.52 985.78 17048.52 986.68 0.9 986.68 0 986.68 0 986.68 0
105 16817.01 985.71 16817.01 986.61 0.9 986.61 0 986.61 0 986.61 0
105 16766.43 985.47 16766.43 986.33 0.86 986.33 0 986.33 0 986.33 0
105 16685.6 16685.6
105 16573.63 981.97 16573.63 982.29 0.32 982.29 0 982.29 0 982.29 0
105 16501.47 981.97 16501.47 982.32 0.35 982.32 0 982.32 0 982.32 0
105 16166.43 981.24 16166.43 981.59 0.35 981.59 0 981.59 0 981.59 0
105 15855.05 980.52 15855.05 980.92 0.4 980.92 0 980.92 0 980.92 0
105 15698.61 980.12 15698.61 980.54 0.42 980.54 0 980.54 0 980.54 0
105 15635.34 980.03 15635.34 980.44 0.41 980.44 0 980.44 0 980.44 0
105 15480.48 15480.48
105 15373.7 979.45 15373.7 979.74 0.29 979.74 0 979.74 0 979.74 0
105 15315.94 979.29 15315.94 979.57 0.28 979.57 0 979.57 0 979.57 0
105 15163.02 978.69 15163.02 978.98 0.29 978.98 0 978.98 0 978.98 0
105 14335.08 975.71 14335.08 975.92 0.21 975.92 0 975.92 0 975.92 0
105 13445.79 973.69 13445.79 974.00 0.31 974.00 0 974.00 0 974.00 0
105 12627.4 968.38 12627.4 969.29 0.91 969.29 0 969.29 0 969.29 0
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially

Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change

Plan Name Combined Combined (column Project Short | (column | ProjectLong | in WSEL Alternative in WSEL

Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column

From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)

Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 10975.08 968.07 10975.08 967.42 -0.65 967.42 0 967.42 0 967.42 0
105 9734.503 967.99 9734.503 967.17 -0.82 967.17 0 967.17 0 967.17 0
105 9293.788 967.98 9293.788 967.13 -0.85 967.13 0 967.13 0 967.13 0
105 9176.118 9176.118
105 9083.416 963.09 9083.416 963.38 0.29 963.38 0 963.38 0 963.38 0
105 8418.57 961.84 8418.57 962.19 0.35 962.19 0 962.19 0 962.19 0
105 7745.789 961.00 7745.789 961.36 0.36 961.36 0 961.36 0 961.36 0
105 7345.539 960.18 7345.539 960.54 0.36 960.54 0 960.54 0 960.54 0
105 7023.449 958.84 7023.449 959.31 0.47 959.31 0 959.31 0 959.31 0
105 6584.468 956.91 6584.468 957.38 0.47 957.38 0 957.38 0 957.38 0
105 6190.372 954.63 6190.372 955.03 0.4 955.03 0 955.03 0 955.03 0
105 5924.137 952.90 5924.137 953.38 0.48 953.38 0 953.38 0 953.38 0
105 5714.959 951.90 5714.959 952.33 0.43 952.33 0 952.33 0 952.33 0
105 5492.244 950.49 5492.244 950.79 0.3 950.79 0 950.79 0 950.79 0
105 5144.497 947.51 5144.497 947.74 0.23 947.74 0 947.74 0 947.74 0
105 5035.815 946.69 5035.815 946.97 0.28 946.97 0 946.97 0 946.97 0
105 4848.883 945.58 4848.883 945.89 0.31 945.89 0 945.89 0 945.89 0
105 4489.153 943.56 4489.153 944.10 0.54 944.10 0 944.10 0 944.10 0
105 4222.394 941.90 4222.394 942.46 0.56 942.46 0 942.46 0 942.46 0
105 4037.557 941.22 4037.557 941.76 0.54 941.76 0 941.76 0 941.76 0
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COLUMN COLUMN COLUMN COLUMN
COLUMN 1 COLUMN 2 COLUMN 3 COLUMN 4 COLUMN 5 6 COLUMN 7 8 COLUMN 9 10 COLUMN 11 12
Change Change Partially

Existing Existing in WSEL Proposed in WSE Proposed Change Engineered Change

Plan Name Combined Combined (column Project Short | (column | ProjectLong | in WSEL Alternative in WSEL

Reaches - Reaches - 5 minus Term (.p11) 7 minus | Term (.p12) | (column 9 Long Term (column

From DNR Corrected column column minus (.p13) 11 minus
(.p03) (.p06) 3) 5) column 5) column 5)

Updated
Effective River W.S. Elev W.S. Elev W.S. Elev
Reach River Stations (ft) Stations (ft) W.S. Elev (ft) (ft) (ft)
105 3818.579 940.36 3818.579 940.84 0.48 940.84 0 940.84 0 940.84 0
105 3604.448 939.63 3604.448 940.06 0.43 940.06 0 940.06 0 940.06 0
105 3376.726 938.69 3376.726 939.04 0.35 939.04 0 939.04 0 939.04 0
105 3022.453 936.37 3022.453 936.74 0.37 936.74 0 936.74 0 936.74 0
105 2699.83 934.36 2699.83 934.82 0.46 934.82 0 934.82 0 934.82 0
105 2419.007 933.01 2419.007 933.55 0.54 933.55 0 933.55 0 933.55 0
105 2258.22 932.08 2258.22 932.58 0.5 932.58 0 932.58 0 932.58 0
105 2092.603 930.91 2092.603 931.38 0.47 931.38 0 931.38 0 931.38 0
105 1919.969 929.72 1919.969 930.23 0.51 930.23 0 930.23 0 930.23 0
105 1761.298 928.77 1761.298 929.29 0.52 929.29 0 929.29 0 929.29 0
105 1517.67 927.36 1517.67 927.85 0.49 927.85 0 927.85 0 927.85 0
105 1265.53 925.96 1265.53 926.48 0.52 926.48 0 926.48 0 926.48 0
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Appendix C

100-year Profile Comparison
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Profile 1. South Branch Grindstone River, existing scenario compared to short term proposed scenario. The thalweg is the same between
existing and proposed, and the proposed short term water surface elevation decreases from existing conditions
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Profile 2. North Branch Grindstone River, existing compared to short term proposed. The thalweg is the same between existing and
proposed, and the proposed short term water surface elevation decreases from existing conditions
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Profile 3. Main Grindstone River, existing compared to short term proposed. The thalweg is updated at the dam and upstream of the dam
where the rock riffles will be placed in proposed conditions, and the proposed short term water surface elevation decreases from the
existing condition
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Profile 4. South Branch Grindstone River, proposed short term compared to proposed long term. The Thalweg elevation on the South
Branch stays the same between short term and long term proposed scenarios because there is not predicted to be any fine sediment
movement.
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Profile 5. North Branch Grindstone River, proposed short term compared to proposed long term. The Thalweg elevation on the North Branch is predicted
to decrease in the long term condition. The decrease in thalweg elevation shows a slight decrease in water surface elevation for the proposed long term
scenario as compared to the proposed short term scenario.
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Profile 6. Main Grindstone River, proposed short term compared to proposed long term. The Thalweg elevation on the main branch is
predicted to stay the same, there is a slight difference at the most upstream side where the North Branch elevation is tying in. The Main
Grindstone River water surface elevation stays approximately the same between the proposed short term and proposed long term
scenarios
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APPENDIX D. GRINDSTONE RIVER DAM REMOVAL DRAFT ENVIRONMENTAL
IMPACT STATEMENT

Dredge Material Analysis
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1. Introduction

WSB was retained by the Minnesota Department of Natural Resources (Client) to conduct a dredge
materials analysis of the Grindstone River Dam reservoir sediment in Hinckley, Minnesota (the Site). A
Project Location Map is included as Figure 1.

The purpose of dredge material analysis is to determine potential sediment impacts in preparation for the
removal of the Grindstone River Dam with a primary focus on the finer grained sediment in the reservoir.
Coarse sediment material (e.g. sand, gravel, pebble) is unlikely to be contaminated, as pollutants do not
generally adhere to these types of coarser sediment. The results will be used to assist with the
completion of an Environmental Impact Statement and for future environmental planning and budgeting
for the proposed dam removal project.

This dredge material analysis has been prepared exclusively for the Client. No additional parties can rely
on the information in this report without written permission from WSB.

1.1 Previous Site Evaluation

Prior to onsite investigation activities, WSB performed a site evaluation to identify past industrial
activities near the Site. The site evaluation was conducted using the resources as outlined in the
MPCA guidance “Managing Dredged Materials” and no additional pollutant concerns were
identified. Based upon this Site evaluation, the baseline sediment parameter list and polycyclic
aromatic hydrocarbons (PAHs) were the only parameters submitted for laboratory analysis for this
project.

1.2 Scope of Work

The following tasks were conducted as part of this dredge material analysis to evaluate the
current reservoir sediment conditions at the Property:

e Completed a public utility locate through Gopher State One Call (GSOC) service prior to
sediment core advancement at the Site.

e Advanced seven (7) mechanical sediment core samples (C-1 through C-7) to depths
ranging from 4-9 feet below grade using a pontoon mounted push probe drill rig for
sediment sample collection.

o Assessed core samples for distinctive layering and visual and/or olfactory indications of
contamination and screened soil samples for organic vapors using a photoionization
detector (PID) equipped with a 10.6 eV lamp. Soil/sediment types and profiles were
recorded on sediment core logs in general accordance with the Unified Soil Classification
System (USCS).

e Utilized Global Positioning System (GPS) technology to record sediment core sample
locations.

e Collected and submitted sediment samples for one or more of the following laboratory
analyses:

o Sieve Analysis with Hydrometer using ASTM D-422 Method

o Arsenic, cadmium, chromium, copper, lead, nickel, selenium, and zinc using EPA
Method 6020B

o Mercury using EPA Method 7471B

o PAHSs (including quinoline) using EPA Method 8270D

Dredge Material Analysis
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Polychlorinated biphenyls (PCBs) (total) using EPA Method 8082A
Nitrate + Nitrite by EPA Method 9056A

Ammonia as Nitrogen by EPA Method 350.1

Total Kjeldahl Nitrogen by EPA Method 351.2

Total Phosphorus as Phosphorus by EPA Method 365.1
Chromium 1l by EPA Method 7196A

Chromium VI by EPA Method 7196A

Total Organic Carbon by EPA Method Lloyd Kahn

O O O O O O O O

e Prepared report detailing field observations, laboratory results, conclusions, and
recommendations.

Details of the tasks completed during this investigation are discussed in the following sections
and general field methods and procedures are included as Appendix A.

1.3 Limitations and Work Plan Deviations
Where necessary, modifications to the scope of work were made based upon field observations,
discussions with the Client, and other limiting factors which are explained below. The following is

a list of deviations from the proposed scope of work:

Additional Sample

e It was anticipated that six sediment cores would be advanced at the Site, but a seventh
core location was added by the Client.

Equipment Failure

e |t was anticipated that the sampling would be completed in one mobilization to the Site.
The pontoon drill rig broke during the first sampling event on August 17, 2021 resulting in
a second mobilization on September 7, 2021 to complete the remainder of the sampling.

Core Depths

e |t was anticipated that each sediment core would be advanced to 15 feet below grade or
shallower if natural lake bottom (native) was encountered. Sediment core C-5 hit refusal
at five feet below top of sediment and natural lake bottom was not encountered based
upon field observations.

Laboratory Analysis

e |t was anticipated that up to 12 samples would be submitted for sieve analysis with
hydrometer. Based on field observations, 10 sieve analysis with hydrometer samples
were submitted and analyzed.

e |t was anticipated that up to six sediment samples (one per core) will be analyzed for the
parameters described in Section 1.2. Based on the sieve analysis with hydrometer
results, 10 sediment samples were analyzed per MPCA guidance and Client
recommendations.

e Quinoline analysis was not included in the initial scope/cost for PAH analysis. Quinoline
was added and analyzed for 8 of the 10 sediment samples based on MPCA staff
recommendations.
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Additional discussion of select work plan deviations are included in the results section of this
report.
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2. Investigation

A total of seven (7) mechanical sediment cores (C-1 through C-7) were advanced at the Site on August
17, 2021 and September 7, 2021 to investigate potential impacts to the Grindstone Reservoir sediment.
Six of the cores were advanced on the northern river channel and one was advanced on the southern
river channel at the Site. All core locations were advanced in the assumed deepest area of the river
(thawleg) at locations pre-approved by the Client. The core advancement was completed by Coleman
Engineering Company (Coleman) of Iron Mountain, Michigan using a Geoprobe G40 hydraulic hammer
attached to a 26-foot pontoon boat. The sediment core locations are included on Figure 2.

21 Sediment Classification and Field Screening

Sediment profiles were assessed at two or two-and-a half foot intervals and labeled according to
the methods and procedures detailed in Appendix A. Each sample was visually examined for
evidence of contamination, distinctive layering, debris, field classified, and screened for organic
vapors using a PID equipped with a 10.6 eV lamp. Sediment core logs are included as Appendix
B.

2.2 Soil Sampling

In general, sediment samples were collected in accordance with the MPCA’s guidance document
“Managing Dredge Materials” and other conversations discussed with the Minnesota DNR. Each
distinct layer observed in the assumed dredge materials was submitted to the laboratory for
analysis. At least one sediment sample was collected and submitted for laboratory analysis from
each core advanced during this investigation, and two sediment samples were collected and
submitted if a distinctive layer was identified in finer sediment (non-native material). A total of ten
(10) sediment samples were collected and submitted to Eurofins Laboratory of Cedar Falls, lowa
(Eurofins) for sieve analysis with hydrometer. If sieve analysis with hydrometer results identified
less than 93% of the sediment is coarser than silt (retained on a #200 sieve), the samples were
also analyzed for the parameters listed in Section 1.2.
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3. Results
3.1 Field Observations

The water depth encountered at the core sample locations ranged from 2 to 6 feet below top of
water. The sediment cores were advanced to depths ranging from 4 to 9 feet below top of
sediment. The shallow sediment encountered consisted of sandy silt, silty sand, or sandy clay
from 0.5 to 6 feet below top of sediment which was underlain by native medium to coarse sand
and gravel. No obvious sign of contamination (e.g. odor, staining, debris, etc.) was observed in
the sediment core samples.

Native sediment was encountered at all sample core locations except for C-5 which hit refusal at
5 feet below top of sediment. No native sediment was encountered or collected at sample
location C-5. Additionally, refusal was encountered at all sediment core sample locations except
for C-7.

One elevated photoionization detector (PID) headspace reading greater than 10 parts per million
(ppm) was encountered at sediment core sample C-4 (from 6.5 to 9 feet below top of sediment) at
a concentration of 20.4 parts per million ppm. No petroleum or chemical odor was noted for this
sample interval. No other PID concentrations were recorded above 10 ppm. Sediment core logs
with PID screening results are included in Appendix B.

3.2 Sediment Analytical Results

A total of ten (10) sediment samples were collected and submitted for laboratory analysis.
Analytical results are summarized in Table 1, which also includes applicable MPCA Level 1 Soil
Reference Values (SRVs) and Level 2 SRVs. A copy of the laboratory analytical report is
included in Appendix C and a Regulatory Exceedance map is included as Figure 2. Below is a
summary of the sediment/dredge material results:

e #200 sieve analysis results ranged between 28.4% and 76.9% of sediment retained,
requiring additional analysis.

e No PAHSs, PCBs, or Nitrate + Nitrite concentrations were detected above laboratory
reporting limits in any of the sediment samples.

e Multiple metals including cadmium, chromium, copper, lead, mercury, nickel, selenium,
zinc, chromium lll, and chromium VI were detected above laboratory reporting limits in
one or more samples, but all were below the Level 1 and Level 2 SRVs.

e Arsenic was detected in all sample submitted for analysis. Arsenic also exceeded the
Level 1 SRV in one sample C-5 (0’-3’) at a concentration of 10.4 mg/kg and the Level 2
SRV in samples C-1 (0’-0.5’), C-2 (0’-1’), and C-6 (0-0.75’) at concentrations of
24.8mg/kg, 24.4 mg/kg, and 28.4 mg/kg respectively.

e Ammonia Nitrogen was detected in two of the 10 samples with analytical results ranging
between 146 mg/kg (C-5 (3’-5’)) and 196 mg/kg (C-5 (0’-3’)). No Level 1 or Level 2 SRVs
are established for Ammonia.

e Total Kjeldahl Nitrogen, Total Organic Carbon, and Total Phosphorus were detected in all
sample submitted for analysis. No Level 1 or Level 2 SRVs are established for all three
parameters.
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4, Discussion and Conclusions

This dredge materials analysis was conducted to evaluate current sediment conditions at the Grindstone
Reservoir in Hinckley, MN. The following discussion and conclusion information is provided:

e Sediment consisting of sandy silt, silty sand, or sandy clay was encountered at the sample core
locations ranging from 0.5 to 6 feet below top of sediment. No obvious sign of contamination
(e.g. odor, staining, debris, etc.) was identified in the field during sample collection. However, an
elevated PID headspace reading of 20.4 ppm was encountered at sample core C-4 from 6.5 to 9
feet below top of sediment. The cause of the elevated PID at this location is unknown.

e Arsenic was the only parameter identified during the investigation that exceeded regulatory
criteria. Arsenic was detected at concentrations above the Level 1 SRV in one of the sediment
samples (C-5 (0’-3’)) and above the Level 2 SRVs in three of the sediment samples (C-1 (0’-0.5’),
C-2 (0-1’), and C-6 (0-0.75’)) submitted for laboratory analysis. The MPCA’s Managing Dredged
Materials guidance document separates dredged material into three categories (Level 1, Level 2,
and Level 3). Level 1 dredge material (no SRV exceedance) is suitable for use and reuse on
properties with a residential or recreational use category, Level 2 dredge material (Level 1 SRV
exceedance) is suitable for reuse on properties with an industrial use category and Level 3
dredge material (level 2 SRV exceedance) is not suitable for use or reuse and must be disposed
of at an appropriate solid waste facility.

e The detected arsenic concentrations at select core samples exceeds the native background
levels for Pine County Minnesota (average 4.1 mg/kg). Therefore, the elevated arsenic
detections are assumed to be anthropogenic in nature. The cause of the arsenic impacts to
sediment at the Site is unknown.

e If the sediment material at/near core sample locations C-1, C-2, C-5 and C-6 are disturbed or
dredged as part of the dam removal project, the material will need be managed in accordance
with MPCA guidance.
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5. Recommendations

Based on the results of this dredge material analysis investigation, WSB provides the following
recommendations:

e Hire an environmental consultant to assist with the management of regulated sediment (Level 2
and Level 3 dredged material) that will be disturbed during the dam removal project. The
consultant will ensure all disturbed sediment is managed in accordance with state, local, and
federal regulations during the project.

o Consider completing additional sediment core sampling at the Site prior to initiating the dam
removal project. The additional sampling should target areas planned for sediment disturbance
and which have not been previously sampled for characterization purposes. The results of the
additional sampling will be useful to further delineate the regulated areas impacted with arsenic
(e.g. Level 2 and Level 3 dredge material) from the unregulated areas (e.g. Level 1 dredge
material). Further, the additional sampling will be useful for future project planning and budgeting
purposes.
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6. Limitations

The conclusions and recommendations provided in this report are based on field observations and
sediment sample analysis completed for this investigation. The services performed by WSB have been
conducted with the level of care and skill ordinarily exercised by reputable members of the profession
practicing in the same locality under similar budget and time constraints. No other warranty is made or
intended.
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Figure 2 includes an aerial photograph of the Grindstone River Reservoir located in Hinckley, MN. Further, the seven sediment core sample locations are depicted
on the photograph, as well as the four core sample locations were arsenic concentrations exceed the MPCA'’s Level 1 and/or Level 2 soil reference values.
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Table 1 - Dredge Material Analytical Results

Tihler Grindstone River
Hinkley, Minnesota
WSB Project Number: 018664-000
WSB

Level 1 Level 2
Sample ID (Depth Interval) CAS# C-1(0-0.59 C-2(0-1) €:2153) C3(0-3.5) C-4(0-25) C-4 (456 C5(0-3) Ci5(3-5) C-6(0-0.75) C7:0%3) SRV SRV

{mgfkg) {mglkg)
Sample Date 91712021 9712021 91742021 1712021 811712021 9712021 972021 a7/2021 742021 81712021
Sieve Analysis with Hydrometer Analysis
% Retained on #200 Sieve [asTh D422 341 296 69 | 379 | 496 [ eas 332 516 284 | 606 NE NE
Polycyclic Aromatic Hydrocarbons (PAHs)
All Analyzed PAHS (including quinoline) | NA ND ND ND | ND | ND | ND ND ND ND | HD MA NA
Polychlorinated Biphenyls (PCBs)
Al Analyzed PCBs [ NA ND ND ND [ ND | ND | ND R, ND RD. [ MD A NA
Metals
Arsenic 7440-38-2 24.8 244 5.22 5.86 526 5.98 10.4 8.05 284 758 9 20
Cadmium 7440-43-9 <250 <235 <0.751 <1.03 <0.638 <0480 <0941 0.660 <271 <0710 25 200
Chromium T440:-47-3 31.8 36.7 21.0 24.1 203 18.1 37.6 67.3 32.2 26.2 44,000/87 % 100,000/650*
Copper T440-50-8 30.6 340 145 18.7 163 143 232 774 314 18.9 100 9,000
Lead 7438.92-1 17.2 19.2 3.87 6.08 5.41 2.56 13.8 6.90 18.0 7.08 300 700
Mercury T439.97-6 0.158 0.134 0.0370 0.0622 00299 <0.0227 0.0829 0.0599 0.142 <0.0256 05 15
Nickel 7440-02-0 25.1 27.0 14.9 14.8 153 11.6 20.2 313 245 22.9 560 2,500
Seleniurn 7782.49-2 <750 <706 <225 <310 <1.91 1.7 <282 1.85 <812 300 160 1,300
Zinc T440.66-6 175 198 86.0 83.0 89.1 50.1 120 61.5 178 80.2 3,700 75,000
Chromium, frivalent 16065-83-1 31.8 357 21.0 241 19.7 181 376 67.3 322 26.2 44,000 100,000.0
Chromium, hexavalent 18540-29-9 <238 <225 <0812 <0.957 0.642 <0514 <1.08 <0.545 <259 <0643 87 650.0
QOther
Ammonia Mitrogen 7664-41-7 <289 <262 <95.1 <114 <70.6 <61.9 195 146 <318 <78.2 NE NE
Total Kjeldah! Mitrogen STLO0296 12400 10600 2220 5710 2530 820 5110 1860 11000 735 NE NE
Total Phosphorus 1723140 1720 1660 392 924 643 245 1100 706 2190 484 NE NE
Total Organic Carbon 7440-44-0 247000 212000 52300 79800 25800 36400 50100 15900 272000 9720 NE NE
Nitrate Nitrite as N STL00217 <574 <55.1 <20.3 <236 <14.0 <12.2 <260 <13.2 <612 <16.2 NE NE

Dlotes

All results reported in mill grams per kilogram {mgikg)
BOLD = Concentration is greater than or equal to laboratory reporting limit
< = Analyte not detected greater than or equal to laboratory reporting limit shown

ND = Analyte not detected above laboratory reporting limits

MNA - Mot Analyzed

NE = Mot Established
a

SRY = Soil Reference Valus

Green = Valus s greaterthan or equal to Level 1 SRY
Orange = Value is greater than or equal to Level 2 SRV

= Values are for Chromium Il / Chromium |
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METHODOLOGIES AND PROCEDURES

I. Hydraulic Push Probe Sediment Core

Prior to offshore coring activities, subsurface utility lines were marked by Gopher State One Call,
Minnesota’s on-call utility locating service. Coring installations were accomplished using a pontoon-
mounted drill rig. Subsurface soil/sediment sampling was conducted using a Geoprobe GH40 hydraulic
sampling hammer to drive a 2-inch outside diameter, stainless-steel rod to the desired sampling depth. A
dual tube system consisting of an outer drive case lined with an acetate sleeve, was used to collect
soil/'sediment samples at 5-foot intervals. A new acetate sleeve was used for each 5-foot interval.
Samples were collected continuously from each coring location for field logging and screening for volatile
organic vapor concentrations. To avoid cross contamination, the outer drive casing was cleaned between
sampling intervals utilizing an Alconox solution and rinsed with potable water.

Il. Calibration of MiniRAE Lite Model 7300 PID

Prior to each field usage, the MiniRAE Lite PID was calibrated in the field using a 100-ppm isobutylene
standard in accordance with the instructions outlined in the MiniRAE Lite User's Manual. The results
were recorded on the calibration log located in the PID carrying case along with the date, time, and
project information. An additional calibration verification check was conducted by attaching the calibration
gas to the instrument and then removing to make sure the instrument reading returned to zero.

lll. Field Log Preparation

Blank sediment core logs were used to document sediment/soil conditions encounter during the field
activities. The sample interval, recovery, and PID volatile organic compound readings were recorded for
each sample interval. In general, the methods outlined in the Standard Practice for Description and
Identification of Soils (ASTM D2488-93) and the MPCA Managing Dredged Materials guidance were used
to describe soil and/or sediment. The sediment/soil descriptions were described in the following order:

A description of the main soil/sediment group within the sample (e.g., silty sand, clay, silt, etc.).
Optional. If coarse-grained material (i.e., sand or gravel), include a brief description of the predominant
particle grain size(s) (e.g., fine, medium, coarse).

Optional. If fine grained material (i.e., clay or silt), describe the consistency based on finger pressure
(e.g., very soft = thumb will penetrate more than 1 inch, soft = thumb will penetrate about 1 inch, firm =
thumb will penetrate about ¥4 inch, hard = thumb will not indent, but thumbnail will easily make a mark,
very hard = thumbnail will not indent).

If another soil/sediment group is present in the sample describe its concentration with an adjective
based on the percentages present within the sample (i.e., trace = < 5%, few = 5 to 10%, little = 10 to 25%,
some = 30 to 45 %).

Describe the overall moisture of the soil/sediment sample using the terms dry, moist, or wet (do not use
the term “saturated”).

Describe the color of the main soil/sediment group (e.g., brown, gray, etc.).

Be sure to note the presence of any unusual occurrences (e.g., bricks, glass, debris, petroleum odor).
Include the specific depth interval of the occurrence of unique material in the description or in the
Remarks.

If the soil/sediment material is fill or probable fill, note in parenthesis [e.g., (fill), (probable fill).

Soil/sediment description examples:

Silty sand, fine to medium grained, with few gravel, moist, dark brown.
Sandy clay with trace gravel, soft, wet, gray, petroleum odor (fill).

WSO



The sediment depth from top of water was recorded on the log in the “notes” section. In addition, the
sample name, analysis, and time of all samples collected for analytical analysis were also recorded in the
“remarks” column.

Laboratory sample collection documentation examples:

SP-2 (2-4’) Metals, PAH, VOC @ 9:00
SB-2 (4-6)) DRO, GRO, VOC @ 9:30

IV. Sediment Sample Collection, Screening, and Analysis

Core samples were managed in general accordance with ASTM E1391-03 Standard Guide for Collection,
Storage, Characterization, and Manipulation of Sediment for Toxicological Testing and for Selection of
Samples Used to Collect Benthic Invertebrates and in compliance with sampling methods as outlined in
the MPCA Managing Dredged Materials guidance. Sediment samples were classified in the field
consistent with the Unified Soil Classification System (USCS). Additionally, samples were visually
inspected for existence of strata formation, and a written description including position, length, odor,
texture, and color of the strata was provided.

Core samples collected during sampling activities were also screened for the presence of organic vapors
using a PID equipped with a 10.6 or 11.7 electron volt (eV) lamp. The PID was calibrated prior to daily
field activities to an isobutylene standard for readings in parts per million benzene on a volume/volume
basis. For each sample, a clean polyethylene bag will be half filled with soil/sediment and immediately
sealed. The bag will be shaken for approximately 15 seconds and then stored for a minimum of 10
minutes for headspace development. The bag will then be shaken for another 15 seconds and the PID
probe will be inserted through a small opening in the bag. The highest PID reading within approximately
2 seconds after insertion will be recorded for each sample. A new pair of disposable nitrile gloves was
used during the collection of each sample to reduce cross contamination. Soil/sediment sampling tools
were decontaminated with Alconox detergent (or similar) and rinsed with potable water prior to each
sample collection.

Core samples were advanced to the proposed dredge depth plus two feet and were analyzed from each
distinct layer in the materials to be dredged. If no strata formation existed, core samples were divided
into two-foot segments, and each segment was analyzed for the required chemical and characteristics.
Soil/sediment samples selected for laboratory analysis were placed in laboratory-prepared containers,
labeled, stored on ice, and shipped with the chain of custody form to a Minnesota-Department of Health
certified laboratory. The respective sample containers will be labeled with the following information:

Unique sample number
Site name

Name of sampler

Time and date

Desired analysis

WSO
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Soil Boring Logs C-1 through C-7

Soil Boring Log Page 1 of 1

WSO

Client: Minnesota Department Of Natural Resources Boring Location: See Location Map
Date: 9/07/21

Drilling Method: Pontoon Push Probe
WSB Project Number: 018664-000

Boring Identification: C-1

Project Name: Grindstone River Dam Removal Project

Address: Grindstone River - Hinkley, MN

Deoth Well PID
PN luscs Symbol Soil Description WL Re?fc;\;ery Installation | Reading Notes
(ft.) ’ Details (ppm)

Sandy silt, black with organics, wet, no odor

ML

:{o:o::: (Native) Medium to coarse sand with gravel, brown,
Lo%e6%%| Wet, no odor
o

RO 05 | 61 (0-0.5) - Base Line
OO Parameter List + PAHs @
1145

15

SW fresaeersy

° o o 9
©0%6%0% 0.6
° o o 9

End of Boring 4.0'. Refusal at 4'

Ground | Water |~ Soll start: 9/7/2021 11:30:00 AM _|End: 9/7/2021 12:00:00 PM

Screen Surface |Sampling| Sampling

Water Level Measurement (ft.
(ft) Depth Elevation |_ Method | Method _|Boring Sealing Time/Date:

Water (ft) (ft) Driller: Coleman |Logger: DR

Date Time Pontoon

Depth

WSB ENVIRONMENTAL BORING LOG 2 - WSB.GDT - 10/21/21 08:02 - K:\018664-000\ADMIN\DOCS\GINT LOGS\BORING LOG FINAL.GPJ

NA Push  |Notes: 2' to sediment from top of water
Probe




Soil Boring Logs C-1 through C-7

WSO

Client: Minnesota Department Of Natural Resources

Address: Grindstone River - Hinkley, MN

Project Name: Grindstone River Dam Removal Project

Soil Boring Log Page 1 of 1

Boring Identification: C-2

Boring Location: See Location Map
Date: 9/07/21

Drilling Method: Pontoon Push Probe
WSB Project Number: 018664-000

Depth
(ft)

USCS

Symbol

Soil Description

Well PID
WL Re?fct)\;ery Installation | Reading Notes
’ Details (ppm)

ML

Sandy silt, black moist, no odor

SM

Silty sand with organics, very dark brown, wet, no odor C-2 (0-1") Base Line

0.8 Parameter list + PAHs @
1035

15 C-2 (1'-3') Base Line

Parameter List +PAHs @
1045

SwW

(Native) Medium to coarse sand with gravel, dark

brown, wet, no odor

0.5

0.4

SP

(Native) Medium sand, yellowish brown, wet, no odor

1.5

0.3

End of Boring 8.0'.

Water Level Measurement (ft.)

Date

Time

Water

Screen
Depth
(ft)

Ground
Surface
Elevation

(ft)

Water Soil " Istart: 9/7/2021 10:30:00 AM  |End: 9/7/2021 11:00:00 AM

Sampling| Sampling - - -
Method | Method |Boring Sealing Time/Date:

Depth

Pontoon |Priller: Coleman |Logger: DR

NA Push  |Notes: 3' to sediment from top of water
Probe




Soil Boring Logs C-1 through C-7

WS

Client: Minnesota Department Of Natural Resources
Project Name: Grindstone River Dam Removal Project

Address: Grindstone River - Hinkley, MN

Soil Boring Log Page 1 of 1

Boring Identification: C-3

Boring Location: See Location Map
Date: 9/07/21

Drilling Method: Pontoon Push Probe
WSB Project Number: 018664-000

Depth Well PID
PN luscs Symbol Soil Description WL Re?fct)\;ery Installation | Reading Notes
(ft.) ’ Details (ppm)
-] Sandy silt with some organics, black, moist, no odor
L AR C-3 (0-3.5') - Base Line
R Paramater List + PAHs
: 0.5 @0930
ML |-, R
) :..
—] Sk 25
3 N
20202027 (Native) Medium to coarse sand with some gravel,
202202 brown to dark yellowish brown, wet, no odor 10
4 ENNN
SW poosesese]
o\éo\—)c (Native) Gravel with some clasts, brown, wet, no odor
o
5 Do
eP bOQ
g (}"Q‘ 0.25 0.0
o D
QY
End of Boring 5.5'. Refusal @ 5.5'

Ground | Water

Soil " start: 9/7/2021 9:15:00 AM  |End: 9/7/2021 9:50:00 AM

Sampling

Method |Boring Sealing Time/Date:

Water Level Measurement (ft.) Sgretehn Surface |Sampling
?f?) Elevation | Method
Date Time Water (ft)

Depth

NA

Pontoon

Driller: Coleman

|Logger: DR

Push  |Notes: 3.3' to sediment from top of water

Probe




Soil Boring Logs C-1 through C-7

WSO

Client: Minnesota Department Of Natural Resources

Project Name: Grindstone River Dam Removal Project

Address: Grindstone River - Hinkley, MN

Soil Boring Log Page 1 of 1

Boring Identification: C-4

Boring Location: See Location Map
Date: 8/17/21

Drilling Method: Pontoon Push Probe
WSB Project Number: 018664-000

Depth Well PID
PN uscs Symbol Soil Description WL Re?fct)\;ery Installation | Reading Notes
(ft.) ’ Details (ppm)
Sandy silt with organics, black, wet, no odor
! C-4 (0-2.5') - Base Line
7.5 Parameter List - 8/17/21 @
] 830
2 PE—
3
Medium to coarse sand, black, wet, no odor
3 PE—
] 34
4 PE—
Sandy silt with organics, black, wet, no odor
5 — . .
C-4 (4.5'-6') - Base Line
Parameter List - 9/7/21 @
] 79 1000
6 (Native) Medium to coarse sand, dark brown, wet, no
odor
3
7 PE—
(Native) Coarse gravel with sand, dark brown, wet, no
odor 201
8 PE—
9 - ; "
End of Boring 9.0'. Refusal @ 9
Screen | Ground | Water Soll Istart: 8/17/2021 9:00:00 AM _|End: 9/7/2021 9:05:00 AM
Water Level Measurement (ft.) Surface |Sampling| Sampling - - -
D?f?)th Elevation |_Method | Method _|Boring Sealing Time/Date:
Date Time \éngg (ft) Pontoon |Driller: Coleman |Logger: DR
NA Push  |Notes: 4' to sediment from top of water
Probe




Soil Boring Logs C-1 through C-7

Soil Boring Log Page 1 of 1

WSO

Client: Minnesota Department Of Natural Resources Boring Location: See Location Map
Date: 9/07/21

Drilling Method: Pontoon Push Probe
WSB Project Number: 018664-000

Boring Identification: C-5

Project Name: Grindstone River Dam Removal Project

Address: Grindstone River - Hinkley, MN

Depth Well PID
PN luscs Symbol Soil Description WL Re?fct)\;ery Installation | Reading Notes
(ft.) ’ Details (ppm)
Fine Sandy Silt, black, wet, no odor
! C-5 (0'-3') - Base Line
Parameter List + PAHs @
0.5 1230
— ML
2 PE—
] 1
3 Sandy clay with gravel, black to grayish brown, wet, no
odor
0.7
4 T SC-SM C-5 (3-5') - Base Line
Parameter List + PAHs
@1240
End of Boring 5.0'. Refusal @ 5'
Screen | Ground | Water Soil Istart: 9/7/2021 12:15:00 PM__|End: 9/7/2021 12:50:00 PM
Water Level Measurement (ft.) Surface | Sampling| Sampling - - -
Defpth Elevation |_Method Method |Boring Sealing Time/Date:
t -
Date Time \I/DV:’;S: () (ft) Pontoon |Driller: Coleman |Logger: DR
NA Push  |Notes: 6' to sediment from top of water
Probe




Soil Boring Logs C-1 through C-7

| Soil Boring Log Page 1 of 1
WS Boring Identification: C-6
Client: Minnesota Department Of Natural Resources Boring Location: See Location Map
Project Name: Grindstone River Dam Removal Project Date: 9/07/21
Drilling Method: Pontoon Push Probe
Address: Grindstone River - Hinkley, MN
WSB Project Number: 018664-000
Depth Well PID
PN luscs Symbol Soil Description WL Re?fct)\;ery Installation | Reading Notes
(ft.) ’ Details (ppm)
Sandy silt with organics, black, wet, no odor
ML
o C-6 (0-0.75") - Base Line
Parameter List + PAHs @
: 1015
°6%°%%° (Native) Medium to coarse sand with gravel, yellowish
brown, wet, no odor
0.3
35
(Native) Medium sand, redish yellow, wet, no odor
0.3
End of Boring 5.0'. Refusal @ 5'
Screen | Ground | Water Soil Istart: 9/7/2021 10:00:00 AM _|End: 9/7/2021 10:25:00 AM
Water Level Measurement (ft.) Surface | Sampling| Sampling - - -
D(ef?)th Elevation |_Method | Method _|Boring Sealing Time/Date:
Date Time \I/DV:’;S: (ft) Pontoon |Driller: Coleman |Logger: DR
NA Push  |Notes: 2.8' to sediment from top of water

Probe




Soil Boring Logs C-1 through C-7

Soil Boring Log Page 1 of 1

WSO

Client: Minnesota Department Of Natural Resources Boring Location: See Location Map
Date: 8/17/21

Drilling Method: Pontoon Push Probe
WSB Project Number: 018664-000

Boring Identification: C-7

Project Name: Grindstone River Dam Removal Project

Address: Grindstone River - Hinkley, MN

Depth Well PID
PN luscs Symbol Soil Description WL Re?fct)\;ery Installation | Reading Notes
(ft.) ’ Details (ppm)
Fine sandy silt, black, wet, no odor
Medium to coarse sllty sand, dark brown, wet, no odor
! C-7 (0'-3') - Base Line
Parameter List + PAHs @
6.1 0830
Silty sandy clay, dark brown, wet, no odor
2 pE—
— 1.5
3 (Native) Gravel with some medium sand, dark brown,
wet, no odor
4.8
A om| ,
g -1 (Native) Medium to coarse sand, redish brown, wet, no
odor
— SP
5 " ) ,
End of Boring 5.0'. Refusal @ 5

Ground | Water Soil Istart: 8/17/2021 8:15:00 AM _|End: 8/17/2021 9:50:00 AM

Screen Surface |Sampling| Sampling

Water Level Measurement (ft.
(ft.) Depth Elevation | Method | Method | Boring Sealing Time/Date:

(ft) — .
Date Time \[/)V:;ﬁ:' (ft) Pontoon Driller: Coleman |Logger. DR
NA Push  |Notes: 4' to sediment from top of water
Probe




Appendix C
Laboratory Reports
Please contact WSB for the lab reports

Dredge Material Analysis
Grindstone River
WSB Project No. 018664-000 Appendices



APPENDIX E. GRINDSTONE RIVER DAM REMOVAL DRAFT ENVIRONMENTAL
IMPACT STATEMENT

Mussel Survey of the Grindstone Dam Reservoir and Adjacent Grindstone River
*This report is not included as it contains non-public data



APPENDIX F. GRINDSTONE RIVER DAM REMOVAL DRAFT ENVIRONMENTAL
IMPACT STATEMENT

Geology and Geophysical Survey of the Grindstone Dam Reservoir Area
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Hydrogeology and Groundwater Unit
Ecological and Water Resources Division

Minnesota Department of Natural Resources

October 2021
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Introduction and methods

The Lower Grindstone Reservoir and the City of Hinckley are located in a potentially karst-prone area for the
underlying Hinckley Sandstone. Approximately 15 miles northeast of Hinckley, hundreds of sinkholes have been
mapped in the Hinckley Sandstone as present near Sandstone and Askov, Minnesota (Shade and others, 2001).
In Askov, lagoons for the wastewater treatment facility were unknowingly constructed over active karst terrain,
which caused lagoon failure, and drainage concerns due to the presence of conduits and sinkholes in the
Hinckley Sandstone. Karst-related features have not been documented in the area of the dam, however, similar
geological conditions in the Grindstone Dam Removal Project area (less than 50 feet of glacial sediment
overlying sandstone), raised questions regarding the possibility of land slumping or sinking due to dewatering
and collapse of karst related conduits or sinkholes in bedrock beneath the area.

In order to better understand potential impacts from the proposed project due to the geology of the area, the
Final Scoping Decision Document for the Grindstone Dam removal project recommended collecting site-specific
information regarding the electrical resistivity of subsurface geological materials near the Dam and in nearby
cleared terrestrial areas within a 250-meter zone, (see section 6.5 Geology Study of the Final Scoping Decision
Document). Under favorable conditions, the resistivity method can show karst fractures, especially if the
resistivity survey lines are oriented approximately perpendicular to fracture and karst trends. Prior to siting the
resistivity lines, staff decided to conduct an investigation of surface anomalies observed on LIDAR imagery that
might be karst-related features such as sinkholes, seeps, or springs.

Field survey of LIDAR imagery surface anomalies April 30, 2021

Prior to the 2021 field season, Professor Emeritus Dr. E. Calvin Alexander, Jr. was contacted regarding geological
interpretations of the area and volunteered to participate in the field survey. As a coauthor of the Sinkhole
Distribution Plate of the Geologic Atlas of Pine County and author of numerous karst publications, Dr. Alexander
is knowledgeable about this topic. DNR provided Dr. Alexander with the best available LIDAR hillshade imagery
of the area, and he identified 22 small circular depressions on the imagery that could indicate sinkholes. On April
30, 2021, Jim Berg, DNR hydrogeologist, and Dr. Alexander visited 12 of the anomalies to determine if they were
closed depressions that could be sinkholes. The locations are shown on Figure 1 and the results are summarized
in Table 1.
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LIDAR anomaly Lower Grindstone
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Figure 1 Locations of LIDAR surface anomalies and proposed resistivity lines
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Table 1

Summary of LIDAR anomaly field observations

Feature Staff | Public Observations Interpretation | Comments
ID land
1 JAB no none none Called landowner for permission,
no answer or call back
2 JAB, yes Groundwater seep Karst Marsh marigolds observed
ECA association
unknown
3,4,and | JAB, no none none Features not seen, property
5 ECA access denied
6 JAB, no Brush filled hole in Possible Feature viewed from off the
ECA mowed field, approx. sinkhole property, direct access denied,
10 x 20 feet diameter feature photo included
similar to that
seen in SE MN
7 JAB, | no Near septic tank No visible LIDAR anomaly may have been a
ECA karst related hole at one time but are now
features filled.
8 JAB, no Subtle depression at No visible LIDAR anomaly may have been a
ECA edge of woods, karst related hole at one time but are now
Recently covered with features filled.
fill
9 JAB, yes Depression seen but No visible none
ECA feature was not closed karst related
features
10 and none | yes none none Features not visited due to
11 peninsula location

Geology and Geophysical Survey of the Grindstone Reservoir Area




Feature Staff | Public Observations Interpretation | Comments
ID land
12 JAB, | vyes No depression found No visible none
ECA site is very overgrown karst related
features
13 none | yes none none Feature not visited due to
peninsula location
14 JAB, | yes Low flow spring found Karst none
ECA near this location association
unknown
15 none | yes none none Feature not visited due to
peninsula location
16 JAB no No closed depression, No visible Area visible from the street
drainage ditch area karst related
features
17 JAB no none none Could not contact landowner
18-1and | JAB, yes Two -- 5-to-8-foot Possible Photos included
18-2 ECA diameter water filled sinkholes
holes approx. 2 feet
deep
19 JAB no none none Could not contact landowner
20 JAB no Low wet area near well. | Karst The landowner indicated that this
association area was a filled in seep
unknown
21 JAB, | yes Large (30 feet Possible Seemed too big to be karst
ECA diameter) water filled borrow pit related.

depression

Geology and Geophysical Survey of the Grindstone Reservoir Area




Feature Staff | Public Observations Interpretation | Comments
ID land

22 JAB, yes Subtle depression in Karst none
ECA woods at city park association
unknown

JAB —James A, Berg, ECA — E. Calvin Alexander

LIDAR surface anomaly site visit results

In the County Geologic Atlas of Pine County Part A (Plate 6, Shade and others, 2001) the authors write;”
Although the sinkholes in Pine County occur in a variety of shapes and sizes, a common morphology is a sinkhole
a few meters in diameter and less than two meters deep that is a concave downward funnel. The debris filled
hole at location 6 (Figure 2. left photo) seemed like a probable sinkhole to Dr. Alexander based on the similarity
of this feature to sinkholes that he has seen in southeastern Minnesota and other parts of Pine County. The two
water-filled holes at location 18 (Figure 2, right two photos) could have been sinkholes since they are closed
depressions (possible sinkholes, photos included). Three seep or spring features were found (locations 2, 14, and
20) which may or may not be related to karst features. One of the limitations of trying to find karst features
from LIDAR anomalies is the age of the LIDAR coverage (2006, https://gisdata.mn.gov/dataset/elev-lidar-
pine2006). It is possible that some of the locations that might have been holes in 2006 have since been filled in
this urban area.

Figure 2. LIDAR surface anomaly
locations 6, 18-1, and 18-2 interpreted as probable and possible sinkholes.
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Ideally the surface and subsurface phases of the project (LIDAR anomaly evaluation and electrical resistivity
survey) would have been integrated and complementary by locating the resistivity lines near the possible or
probable sinkholes. Unfortunately, LIDAR surface anomaly location 6 was located on land where the MNDNR
staff were denied access permission. LIDAR surface anomalies 18-1 and 18-2 were in a forested area that could
not be directly accessed with resistivity survey equipment and the nearby areas (proposed resistivity lines 3 and
4) were not suitable for the resistivity survey method due to buried metal pipes and crushed rock.

Electrical resistivity survey - Introduction

Resistivity imaging may help resolve karst features in fracture-controlled karst. The method was successfully
employed in the Galena karst at Mystery Cave State Park (Petersen, 2001). The Hinckley karst in Pine County is
sandstone karst and resistivity imaging may not illuminate this type of karst as well as it does the limestone karst
at Mystery Cave.

The Grindstone Dam Removal Final Scoping Decision Document, Section 6.5, suggested conducting up to 10
resistivity lines in a fashion similar to that completed at Mystery Cave. The resistivity lines at Mystery Cave were
165 meters long and oriented approximately perpendicular to the main cave passage orientation (which follows
the major joint orientation).

Most known sinkholes in the Hinckley Sandstone are near Banning State Park and Askov. The major orientation
of sinkholes and caves in that area is approximately southwest-northeast. Robinson’s Ice Cave (a cave in the
Hinckley Sandstone along the Kettle River just north of the City of Sandstone) has the same southwest-northeast
orientation. Thus, an ideal resistivity line orientation might be approximately northwest-southeast in the
Grindstone Dam area.

Since much of the land is privately held and the State of Minnesota owned land is heavily forested, site access
near Grindstone Dam is very limited. This lack of access limited the ability to collect data in a pattern similar to
the survey at Mystery Cave.

Proposed resistivity survey sites

Initially six locations were considered for resistivity surveys (Figure 1). Ultimately only two of the locations were
surveyed due to a lack of access permission from private landowners at proposed locations 4 and 6,
underground utilities at proposed location 3, and buried rock fill at location 5.

One of the proposed sites was the Munger Trail (location 5). A resistivity line at that location was not feasible
because the trail is an old rail line built on rock ballast and it is not possible to inject electric current through that
material. Furthermore, upon site inspection, DNR staff learned that there was not enough cleared area beyond
the toe of the crushed rock base to allow the set up and retrieval of the field equipment. Proposed line 4 (Figure
1) is on private property east of the dam. DNR staff talked to the landowner when they were in the field but
were refused admission to the property.
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Resistivity data were collected along proposed lines 1 and 2, renamed Pine 15 and Pine 14, respectively. The
lines were called Pine 14 and Pine 15 because they are the 14" and 15" resistivity lines collected in Pine County
(lines 1-13 were collected for other projects). Pine 15 was collected on private property north of St. Paul
Lutheran Church along proposed site 1. Pine 14 was located on the north edge of 3™ Street NW along proposed
site 2 (Figure 3). DNR staff had permission to access the site from both the church and the neighboring property
owner.

After reviewing data from the line at Pine 14, the DNR team determined that water and sewer pipes from the
City of Hinckley underlay the entire area near Pine 14 and proposed line 3 so the team did not collect data along
proposed line 3 (Figure 1).

4
46 £

urveys

g ; o

Grindstone Dam Resistivity S
@ County Well Index - Verified Locations

Minnesota State Trails (MS 85.015)

— Resistivity Line

Parcels 0 005 0.1 02 0.3 0.4
. o | - . s WWIES
[ ] Boundaries - Full Detail

Figure 3. Map showing location of two resistivity lines collected near Grindstone Dam in August 2021. White
numbers by wells indicate depth to bedrock in feet. Yellow numbers by wells indicate Minnesota Well Unique
Number. Line names Pine 14 and Pine 15 were used, because they are the 14" and 15" resistivity lines
collected in Pine County.
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Resistivity imaging method and data processing

The resistivity imaging method uses standard arrays developed as sounding techniques and modifies them to
create two-dimensional resistivity profiles. A line of electrodes is placed at equal 3-meter intervals along the
desired profile. Four electrodes are used at one time. Two inject current into the ground and two read the
electrical potential between them. The resistivity meter and switch box automatically read many combinations
of current and potential electrodes from short offsets to long offsets starting at one side of the electrode spread
and moving toward the opposite end. The short offsets analyze the shallow earth, and the longer offsets
penetrate more deeply.

At Grindstone Dam, the resistivity data were collected with a Sting R1 Resistivity Meter in conjunction with the
Swift automatic multi-electrode system. Fifty-six electrodes spaced 3 meters apart (for a total length of 165
meters) were used to collect each line. Data were collected using the dipole-dipole array.

The resistivity field data comprise resistance measurements between various electrodes and related geometry
information. An apparent resistivity value is calculated, which depends only on the resistance measurements
and the array geometry. These data are plotted as a pseudosection, which is a plot of the apparent resistivity
values based on the geometry of the electrodes. Each apparent resistivity value is plotted midway between the
set of electrodes used in making the measurement. The pseudo depth of each point is plotted at the median
depth of investigation for the particular array. Pseudosections are difficult to work with and are not very
meaningful to non-geophysicists. For these reasons, a data inversion is done to help with the interpretation. The
inversion produces a plot that shows a resistivity value for each horizontal and vertical node. This resistivity
inversion section is then used to interpret subsurface lithology.

These data were inverted with Earthimager, a commercially available program. Programming steps include
editing out bad data points, setting up appropriate horizontal and vertical filters, selecting the inversion method,
and then interpreting the data.

Results of electrical resistivity survey

Pine 15

Resistivity Line Pine 15 shows glacial material overlying Hinckley Sandstone. Line Pine 15 runs south to north
(Figures 3 and 4) and is located on the east edge of a soybean field. The area interpreted as likely Hinckley
Sandstone has higher resistivity than the overlying glacial sediment (Figure 4). The resistivity data show glacial
material overlying Hinckley Sandstone to a depth of approximately 15 meters. This is generally consistent with
the depth to Hinckley Sandstone of 42 feet reported at the church well (unique well 615466) and 46 feet
reported at the neighbor’s well (unique number 219364). The Hinckley Sandstone south of electrode 36 has
slightly lower apparent resistivity than the rest of the line. This anomaly may indicate weathered sandstone, but
that cannot be confirmed without drilling.
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Pine 15 meters

South Station (m) North
Olm-n

3105 4

3001 4 Alnproxmatetoaof ..... &
Hinckley Sandstone [N

Elevation (i)

09174

K
Tteraon =4 RMS=4.19% [2=434  Electrode Spacing =3 m

Figure 4. Resistivity imaging line Pine 15 showing interpretation of Hinckley Sandstone. Horizontal coordinates
are in meters.

The study design described in the Final Scoping Decision Document had recommended “If bedrock anomalies
are identified by the resistivity study, shallow (approximately 5 to 25 feet) augured borings would be drilled at
these locations to determine if these anomalies represent sinkholes or conduits associated with karst.” This
anomaly may indicate the presence of weathered sandstone, but that cannot be confirmed without drilling. The
anomaly detected at Pine 15 is probably 40 to 60 feet deep. This depth range is deeper than the shallow interval
of 5 to 25 feet outlined in the Final Scoping Decision Document for the Grindstone Dam removal project. Shallow
karst features were assumed to present a higher risk for land subsidence than deeper features that would be
farther below the lowered water table after the reservoir was drained. Therefore, this deeper feature imaged on
Pine 15 did not justify a higher level of scrutiny that drilling and coring might have provided.

Geology and Geophysical Survey of the Grindstone Reservoir Area 10



Minnesota Unique Well Nurmber

MINNESOTA DEPARTMENT OF HEALTH

o WELL AND BORING REPORT AT s
Quad  Hinckley ; Update Date 02/14/2014
219364 Minnesota Statutes Chapter 1031 P
QuadIp 188C Received Date
'Well Name Township Range  Dir Section Subsection 'Well Depth Depth Completed Date Well Completed
LYON, JOHN 41 21 W 23 ADDCAD 100 ft. 100 ft. 04/13/1968
Elevation 1052  Elev. Method 7.5 minute topographic map (+/- 5 feet) Drill Method Drill Fluid
{Address Use  domestic Status  Active
W HINCKLEY MN 55037 'Well Hydrofractured? Yes [ | No [] From To
Casing Type Single casing Joint
Stratigraphy Information Drive Shoe?  Yes No D Above/Below 0ft.
Geological Material From To (ft.) Color Hardness Casing Diameter Weight
RED CLAY 0 42 5 in.To 62 ft Ibs./R.
SAND & ROCKS 42 46
ROTTEN SANDROCK 46 59
'SANDROCK 59 100
pen Hole From 62 ft. To 100
Screen? D Type Make
Static Water Level
37 ft. land surface Measure 04/13/1968
[Pumping Level (below land surface)
80 ft. hrs.  Pumping at 13 g.p.m.
‘Wellhead Completion
Pitless adapter manufacturer Model
| Casing Protection [ 12 in. above grade
[] At-grade (Environmental Wells and Borings ONLY)
Grouting Information Well Grouted? | ] Yes [ | No X] Not Specified
Nearest Known Source of Contamination
feet Direction Type
Well disinfected upon completion? [] Yes [] No
Pump D Not Installed Date Installed
Manufacturer's name
Model Number HP o Volt
Length of drop pipe ft  Capacity gp. Typ
/Abandoned
Does property have any not in use and not sealed well(s)? [] Yes [] No
Variance
Was a variance granted from the MDH for this well? [ Yes ] o
Miscellaneous
First Bedrock  Hinckley Sandstone Aquifer Hinckley
Last Strat Hinckley Sandstone Depth to Bedrock 46 ft
Located by Minnesota Geological Survey
Remarks Locate Method Digitized - scale 1:24,000 or larger (Digitizing Table)
System UTM - NADS3, Zone 15, Meters X 503731 Y 5096141
Unique Number Verification Information from InputDate  01/01/1990
Angled Drill Hole
Well Contractor
Rosga Well Co. 58069 ROSGA, A.
Licensee Business Lic. or Reg. No. Name of Driller
219364 )
Minnesota Well Index Report Printed on 08/17/2021
HE-01205-15

Figure 5. Well log for Minnesota Unique Well 219364
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Minnesota Unique Well Number

County Pine MINNESOTA DEPARTMENT OF HEALTH

615466 Quad  Hinckley
QuadIp 188C

WELL AND BORING REPORT
Minnesota Statutes Chapter 1031

Entry Date 02/11/1999
Update Date 02/14/2014

Received Date

'Well Name Township Range Dir Section Subsection 'Well Depth Depth Completed Date Well Completed
SCHMIDT, G.A. 41 21 W 23 ADDDAC 85 ft. 85 ft. 11/17/1998
Elevation 1053  Elev. Method 7.5 minute topographic map (+/- 5 feet) Drill Method  Non-specified Rotary Drill Fluid _Bentonite
[Address Use  domestic Status  Active
Well 405 2ND ST NW HINCKLEY MN 55037 |Well Hydrofractured? Yes D No @ From To
Casing Type Single casing Joint Welded
Stratigraphy Information Drive Shoe?  Yes No [ Above/Below
Geological Material From To(ft.) Color Hardness Casing Diameter Weight Hole Diameter
TOP SOIL 0 2 6 in.To 46 ft. 189 Ibs/f. 10 in.To 46 ft.
CLAY 2 30 6 in.To 85 ft
BOULDERS 30 42
SANDSTONE 42 85
Open Hole From 46 ft. To 85 ft.
Screen? D Type Make
Static Water Level
30 ft. land surface Measure 11/17/1998
[Pumping Level (below land surface)
85 ft. 1 hrs.  Pumpingat 25 g.p.m.
‘Wellhead Completion
Pitless adapter manufacturer Model
| Casing Protection [X] 12 in. above grade
[] At-grade (Environmental Wells and Borings ONLY)
Grouting Information Well Grouted? [X] Yes [ | No [ | Not Specified
Material Amount From To
13 Sacks 0 ft. 46 fi.
Nearest Known Source of Contamination
101 feet South Direction Septic tank/drain field Type
Well disinfected upon completion? [X] Yes [] No
[Pump X Not Installed Date Installed
Manufacturer's name
Model Number HP Volt
Length of drop pipe fi Capacity gp. Ty
|Abandoned
Does property have any not in use and not sealed well(s)? [] Yes X No
Variance
Was a variance granted from the MDH for this well? [ Yes X ™o
Miscellaneous
First Bedrock  Hinckley Sandstone Aquifer Hinckley
Last Strat Hinckley Sandstone Depth to Bedrock 42 ft
Located by Minnesota Geological Survey
Remarks Locate Method Digitized - scale 1:24,000 or larger (Digitizing Table)
System UTM - NADS3, Zone 15, Meters X 503790 Y 5096149
Unique Number Verification Tag on well InputDate  07/16/1999
Angled Drill Hole
‘Well Contractor
Mccullough & Sons 82054 COX, B.
Licensee Business Lic. or Reg. No. Name of Driller
615466 .
Minnesota Well Index Report Printed on 08/17/2021
HE-01205-15

Figure 6. Well log for Minnesota Unique Well 615466.
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Pine 14

Line Pine 14 runs west to east (Figure 3). The four red vertical hatch marks show the location of water valves
that were just north of line Pine 14 (Figure 7). The underground water pipes that feed these valves likely run
north-south underneath resistivity line Pine 14. Unfortunately, the geology was totally obscured by the presence
of water and sewer lines which provide short-circuit paths and electrical noise that interfere with
measurements. Thus, a geologic interpretation cannot be made along this line.

Pine_14 Inverted Resisitivity Section
Station (m)

East

West

Ohm-m

5639

1571

436

Depth (m)
=
1

342
Iteration =6 RMS=4.00% L2=4.00 Electrode Spacing =3 m

Water Valve

Figure 7. Resistivity Line Pine 14. The resistivity features on this line are all related to water and sewer pipes
that underlie the line. The “water valves” show the location of pipes that lie underneath and perpendicular to
the resistivity line. The inversion software that created this figure cannot properly account for the current
flow through pipes, so the deeper data are not meaningful.
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Table 2 Proposed resistivity lines compared with collected lines, with explanatory comments. Six lines were

proposed, two were collected.

Proposed Resistivity Line

Collected Resistivity Line

Comments

Pine 15

Interpretable resistivity line showing glacial
sediment over Hinckley Sandstone. Small
resistivity anomaly in Hinckley Sandstone on
south end of line.

Pine 14

Water and sewer pipes underlie the resistivity
line. Resistivity data show location of pipes.
Cannot make geologic interpretation below

pipes.

Did not collect resistivity data. Water and
sewer pipes underlie proposed site.

Did not collect resistivity data. Landowner
denied access.

5 (on Munger Trail)

Did not collect resistivity data. Munger Trail is
underlain by rock ballast. Cannot conduct
resistivity survey on rock ballast.

Did not collect resistivity data. Landowner
denied access.

Geology and Geophysical Survey of the Grindstone Reservoir Area
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Summary and conclusions

Review of the best available LIDAR hillshade imagery highlighted 22 possible karst features on the land surface
near the Grindstone Dam site. A field survey including 12 of the potential 22 sites provided some evidence of

karst features. The density and depth of the features are significantly less than that documented in the Askov

area.

The resistivity method was chosen as a non-invasive geophysical technique that could possibly show karst
fractures. The resistivity method can show karst fractures, especially if the resistivity survey lines are oriented
approximately perpendicular to fracture and karst trends. Due to limited access and cultural noise (buried water
and sewer lines) within the City of Hinckley, only two sites were successfully surveyed. Line Pine 14 was
collected over buried water and sewer lines and provided no useful geologic information. Line Pine 15 showed
the approximate top of the Hinckley Sandstone at a depth of about 15 meters (approximately 45 feet) and a
slight resistivity anomaly on the south end of the line. This resistivity anomaly might be associated with more
weathered Hinckley Sandstone. The study design described in the Final Scoping Decision Document had
recommended “If bedrock anomalies are identified by the resistivity study, shallow (approximately 5 to 25 feet)
augured borings would be drilled at these locations to determine if these anomalies represent sinkholes or
conduits associated with karst.” Shallow karst features were assumed to present a higher risk for land
subsidence than deeper features that would be farther below the lowered water table after the reservoir was
drained. Therefore, this deeper feature imaged on Pine 15 did not justify a higher level of scrutiny that drilling
and coring might have provided.

Prior to these investigations the general consensus of the DNR geoscientists involved was that the risk was low
to negligible for land subsidence in the area from reservoir drainage and associated water table affects. After
these limited surface and geophysical surveys, the risk is still considered low to negligible.

PROFESSIONAL GEOLOGIST

| hereby certify that this plan, specification, or report was prepared by me or under my direct
supervision and that | am a duly Licensed Professional Geologist under the Laws of the State of

Minnesota.
License No: 30501 Signature: ‘u{/‘""’\ 122*7

Jim Berg

—~—f N 1

J R [ &AZ A
License No: 30173 Signature: ‘ ! wm

Todd Petersen

Geology and Geophysical Survey of the Grindstone Reservoir Area 15



References

Shade, Beverley, L. and others, 2001, Geologic atlas of Pine County, Minnesota: Minnesota Geological Survey,
County Atlas Series C-13, Part A, Plate 6.

Petersen, Todd A. and James A. Berg, 2001, Karst mapping with geophysics at Mystery Cave State Park,
Minnesota. https://files.dnr.state.mn.us/waters/groundwater section/geophysics/reports/mystery karst.pdf

Geology and Geophysical Survey of the Grindstone Reservoir Area

16


https://files.dnr.state.mn.us/waters/groundwater_section/geophysics/reports/mystery_karst.pdf

APPENDIX G. GRINDSTONE RIVER DAM REMOVAL DRAFT ENVIRONMENTAL
IMPACT STATEMENT

Groundwater Technical Review



m DEPARTMENT OF
NATURAL RESOURCES
Ecological and Water Resources - Groundwater Technical Analysis

Groundwater Technical Review

Date: 06/30/2021

To: Becky Horton, Planner Principal, Division of Ecological and Water Resources

From: John Seaberg, PG, Groundwater Specialist, Groundwater Technical Analysis Workgroup
Subject: Grindstone River Dam Removal, Potential Impacts to Water Supply Wells

Reviewed by: Amanda Yourd, Hydrogeologist, Groundwater Technical Analysis Workgroup
PROFESSIONAL GEOLOGIST

I hereby certify that this plan, specification, or report was prepared by me or under my direct
supervision and that | am a duly Licensed Professional Geologist under the Laws of the State of

Minnesota. W
License No: 30303 Signature: V ’ ' 7" )

—7

_—

Executive Summary

Removal of the Grindstone River dam could potentially reduce the groundwater level by as much as 7 feet
in the vicinity of the dam, with impacts decreasing moving away from it. This has the potential to create an
out-of-water situation for private domestic water supply wells in the area. The risk of impacts to individual
wells was evaluated by applying a worst-case scenario, using online data, and conducting a well survey.
Two alternative recommendations were presented to mitigate potential impacts. One alternative would
involve retaining a licensed well contractor to physically inspect any well identified as being at risk or for
which the risk is unknown due to lack of information on the well. Since this would involve 25 wells, this
alternative would be expensive and time-consuming. Given that impacts are likely to be significantly less
than the worst-case scenario if the dam was removed, it was recommended that the well owners be
notified by mail of possible impacts to their wells prior to dam removal and that a contingency plan be
developed to immediately mitigate the water supplies of any well owners that might be impacted.



Introduction

Removal of the Grindstone River dam as proposed would lower the water table near the dam, which could
impact local groundwater users in the area, specifically privately owned domestic wells near the dam. This
report outlines the changes in hydrogeology and the potential issues that water supply wells may face if the
dam is removed. The report also evaluates the risk of a well to be impacted by the dam removal, as well as
the potential to mitigate impacts by lowering the pump in the well. Technical recommendations are
provided.

To identify as many water wells as possible to assess their risk to impact from the proposed dam removal,
personnel from the Groundwater Technical Analysis Workgroup of the Ecology and Water Resources
Division of MDNR conducted a well survey, initially by identifying wells found in the Minnesota Well Index
(MWI) (MGW and MDH, 2021), followed by a private well survey. On December 15, 2020, the DNR initiated
the water well survey by sending out a letter and a well survey form to individual wells owners, requesting
responses by January 15, 2021. Additionally, to follow up on property owners who had not responded, 12
surveys were hand delivered by a hydrologist from the Hydrogeology and Groundwater Unit to residences
on April 28 as a part of field work activities.

Background

The Grindstone River generally serves as a groundwater discharge zone for the water table aquifer, which
means that groundwater typically flows from the water table aquifer into the Grindstone River. In the area
surrounding the Grindstone Reservoir, the opposite is true (water flows from the Reservoir into the water
table aquifer). This is because the water level in the Reservoir has been artificially increased to
approximately 1019 feet above mean sea level. The water level of the river immediately downstream of the
dam is considerably lower than that in the reservoir. This elevation difference creates a “mound” in the
water table aquifer, where the high Reservoir elevation maintains a higher water table elevation. If the
Reservoir water level is decreased, nearby water table levels will also decrease, which could cause water
levels to drop below the pumps in domestic wells.

A bathymetric map of the Grindstone Reservoir, prepared by DNR in 1990, indicates the maximum depth of
the Reservoir to be approximately 10.5 feet at a location immediately upstream of the dam. The dam
height is only actually about 7 feet above the water level of the downstream hydraulic control (riffle) of the
river bed, indicating that the maximum drop would be about 7 feet if the dam were removed without any
riffle construction. However, riffles proposed at the site could reduce this to about 5 feet. Therefore,
assuming a maximum 7-foot decline in water levels represents a conservative worst-case scenario. The
water level decline caused by dam removal would diminish moving upstream from the dam site.

Potential Impacts to Water Supply Wells

Data Collection Methods

To identify water supply wells with potential to be impacted by removal of the dam, a domestic well survey was
conducted by:



e Mailing out a domestic well survey form to parcel owners;

e Searching the Minnesota Well Index (MWI) database (MGS and MDH, 2021) for domestic wells; and

e Follow-up delivery in-person of domestic well survey forms to residences for which we received no
responses.

Data Collection Results

Domestic well survey forms were initially mailed to parcel owners over a relatively large area surrounding the
reservoir. Out of 215 surveys mailed out, 16 were returned as undeliverable, and 58 responses were received,
while no responses were received from the remaining 141. Of the 58 survey forms that were returned, 26 of
them indicated the presence of a well on the property. Subsequent refinement of the well survey focused on
the area most likely to be impacted by constraining the survey area to within a 2,000-foot radius of the
Grindstone River dam itself based on professional judgement and experience. Within this area we received a
total of 50 responses, of which 27 reported the presence of a well. Figure 1 shows the locations of the
properties for which responses were received within the 2,000-foot radius of the dam.

Figure 2 shows the locations of existing wells that were identified in the well survey within 2,000 feet of the
dam. A total of 54 wells were identified within 2,000 feet of the dam from the well survey and using MWI. A
total of 38 wells were identified in MWI, of which 17 were sealed and eliminated from further consideration.
These are listed in Table 1. In addition to the remaining 21 wells found in MWI, an additional 16 wells were
identified in the well survey responses for a total of 37 wells that were evaluated as presented in Table 2.
Inspection of individual well logs in MWI (MGS and MDH, 2021) for wells appearing to be owned by institutions
indicated that several were domestic wells of private owners, except for three wells:

1. MN DNR (804703), monitoring well;
2. Bergquist Field 1 (260934), public non-community transient water supply well; and
3. Hinckley-Finlayson School District 2165 (805861), public non-community supply well.

All other wells in Table 2 are interpreted to be domestic water supply wells.

Analysis

For each well on Table 2, the available static head over the pump was computed from the length of the drop pipe
minus the static water level at the time of drilling. The available head was then compared to the water level decline
assumed under a worst-case scenario. The Groundwater Technical Analysis Workgroup uses the following
convention for designating the risk level of a well to be impacted by a decrease in water level:

e Low risk when there is greater than 20 feet of water remaining above the pump intake after the decrease in
water level is accounted for;

e Moderate risk when there is 10 to 20 feet of water remaining above the pump intake after the decrease in
water level is accounted for;

e High risk when there is less than 10 feet of water remaining above the pump intake after the decrease in
water level is accounted for; and

e Unknown risk when the available head remaining over the pump is not available.

As described above, the worst case water level decrease is expected to be approximately 7 feet—the maximum
difference in present pool elevation and expected stream elevation near the dam once it is removed. In
evaluating the risk to wells, we will conservatively assume the worst-case scenario of a 7-foot reduction in the
water level for each well regardless of its location. Based on this 7-foot drop, and following DNR’s typical
convention presented above, the risk of impact to the wells is determined based on the height of water column
above the pump in each prior to dam removal as follows:



e Low risk—greater than 27 feet above pump intake;
e Moderate risk—17 - 27 feet above pump intake; and
e High risk—less than 17 feet above pump intake.

Where available, well construction logs from CWI were used to estimate the height of the water column above
the pumps in domestic water supply wells. The pump depth was assumed to be the same as the reported length
of drop pipe. The water column height above the pump was estimated by subtracting the static water level
from the length of drop pipe. Ten wells had sufficient information to determine the out-of-water risk. The out-
of-water risk was determined to be high for four wells, moderate for four wells, and low for two wells,
assuming the worst-case scenario of a 7-foot decrease in water levels. Figure 3 illustrates the locations and
potential level of risk to be impacted by removal of the dam for each well.

If proposed riffle construction results in the maximum decrease in water level of 5 feet, the impacts would be
further diminished. However, such a change would only change the risk level for one well from high to
moderate, and still would not change recommendations that that well undergo inspection by a licensed well
driller (see Technical Recommendations section).

Lowering the pump in a domestic well is common way to mitigate risk for well interference. If the information
was available in the CWI well logs, the depth of the standing column of water in the well was used to evaluate
the potential for lowering the pump in the well. This assumes that the well is of sufficient diameter, is outfitted
with a submersible pump, and the pump can be lowered into the well with a longer drop pipe, which is not
necessarily the case for each well. Table 2 also presents the depth of the standing column of water in the well
based on the difference between the well depth and the static water level and indicates the likelihood of
mitigating the impacts in each well by lowering the pump using the following criteria:

e Unlikely—Iless than 20 feet of standing water in the well;
e Maybe—20 - 30 feet of standing water in the well; and
e Likely—greater than 30 feet of standing water in the well.

Information was not available for 17 of the wells to make this determination—all of which are non-CWI wells
except for one. Applying these criteria to the remaining CWI wells, the potential to mitigate the wells by
lowering the pump is likely for 11, unlikely for six, and maybe a possibility for the remaining three wells.

Figure 3 illustrates the location of each of the wells identified with a small symbol indicating its risk level of
impact from dam removal as previously described, inside a larger symbol that indicates the potential for
mitigation based on the depth of standing water in the well.

Technical Recommendations

Based on the water table elevations and well construction details where available, there is potential for
supply wells to be impacted if the Grindstone Dam is removed. The Groundwater Technical Analysis
Workgroup presents two alternative approaches to mitigate potential impacts to the wells.

The first approach is based on the analysis presented above, and would require the collection of more
information. The last column of Table 2 presents recommended actions for each well based on the
information presented above, as well as the distance from the dam. The recommendations are based on
applying the well interference risk and professional judgement to the information for each well. No further
action is recommended for any well determined to have a low risk of impact from the dam removal.
Additionally, no further action was recommended for any well close to the 2,000 distance from the dam



since impacts are expected to be negligible at that distance. Also, since DNR Well 804703 is not a water
supply well, no further action is recommended for it. Of the 37 wells within 2,000 feet of the dam that
were not sealed, 25 were recommended for inspection by a licensed well driller to determine what if any
further mitigation steps should be taken, and no further action was recommended for the remaining 12
wells. This approach is based on the very conservative assumption that there will be a 7-foot decrease in
water levels in all the wells. Professional experience and judgement suggest that this is very unlikely to
happen especially given the distance of the wells from the dam.

Give the considerable time and expense that the first approach would entail, the Groundwater Technical
Analysis Workgroup presents a second approach to mitigate potential impacts of the dam removal. As an
alternative to well inspections, the Groundwater Technical Analysis Workgroup recommends that all well
owners be notified by mail of possible impacts to their wells prior to dam removal and that a contingency
plan be developed to immediately mitigate the water supplies of any well owners that might be
impacted.
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Table 1. Sealed Wells

Unique Well

Owner County PIN Number
DNR — FISHERIES 400090000 131764
DNR — FISHERIES 400090000 507449
CABAK,KURTIS M 405088000 517609
CABAK,KURTIS M 405088000 517610
SCHMIDT,GERALD A &
 OROTHY M 405081000 535843
ANGELLAMY & ISAAC
WOLTER 405087000 535845
CITY OF HINCKLEY 405018000 454241
CITY OF HINCKLEY 405081000 544231
DNR 400087000 548165
S;rs:?d? & Dorothy M 405081000 595106
CITY OF HINCKLEY 400112002 661515
CITY OF HINCKLEY 400112002 661516
CITY OF HINCKLEY 400112002 661517
CITY OF HINCKLEY 400112002 668850
DNR 400090000 703162
DNR 400090000 733775
DNR 400090000 733776




Table 2. Risk of Impacts to Nearby Wells from Dam Removal
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SCHARPNICK,JACE & MICKEL 405005000 | 444089 | Yes U No 684f 19 13 ud ud ud 6 Unlikely I
DNR 400087000 | 758122 | No U No | 1,158F | 80 12 30 18 | Moderate | 68 Likely |
BARTZ,ALAN 150134000 NA® Yes | No | No ud ud | ud ud ud ud ud ud N
WARD,JESSE D 400120000 NA® Yes | No | No ud ud | ud ud ud ud ud ud I
LONG,JOSEPH B & JANETTE A 400123000 NA® Yes | No | No ud ud | ud ud ud ud ud ud I
MCFERRAN,JOHN W & MARLYS E | 405032000 NA® Yes | No | No ud ud | ud ud ud ud ud ud I
OLSON,DONNA M 405007000 NA® Yes | No | No ud ud | Uud | ud | ud ud ud ud I
RILEY,PATRICK W & KATHY JO 400107000 NA® Yes | No | No ud ud | Uud | ud | ud ud ud ud I
BERBERICH,STUART & JANESSA 400101000 NA® Yes | No | No ud ud | Uud | ud | ud ud ud ud I
NISTLER,RONALD & BETH 400125000 NA® Yes | No | No ud ud | Uud | ud | ud ud ud ud I
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PLANK,JOHN M 405078000 NA® Yes | No | No ud ud | ud ud ud ud ud ud I
JARVIS,JOSEPH R & TERESA J . P P p p P p p p

TEKAVEC 400092000 NA Yes | No | No U U u U U u u U I

2V = verified location, U = unverified location, in County Well Index

b Feet BGS = Feet Below Ground Surface

¢N = No further action, | = Inspection of well by licensed well driller to obtain necessary information, and take mitigative measures if necessary
4 U = Unknown




€ NA = Not Applicable
fSince the well location is unverified, this distance may be inaccurate
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Figure 3. Potential Risk for Well Impacts
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