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Executive summary
New scientific information presented herein:

Water quality impacts from construction will likely exceed one year and are not
limited to the crossing locations.

Dry trench crossing will result in water quality standard violations and should not
be applied to ORVWs under any circumstances.

Soils crossed by pipeline are listed as incompatible with proposed trenching
operations.

Enbridge fails to provide justification for why dry crossing methods are applied to
many high quality, higher risk stream crossings.

The LaSalle Creek crossing has previously been deemed geologically problematic,
but the public's and agency staff's concerns have still not been fully addressed and
water quality degradation is likely.

Estimates of impacts to wetlands did not consider hydrologic connectivity

among wetland complexes, so the acreage of potentially impacted wetlands

is ~10 times greater than that reported by Enbridge.

Wetlands cannot and will not be returned to pre-disturbance conditions, and the
proposed wetland mitigation banking will likely result in net loss of ecosystem
function in violation of Minn. R. 7050.0265.

Proposed stream compensation tool has not been adopted in Minnesota Rule and is
likely to result in net loss of ecosystem function in violation of Minn. R.
7050.0265.

Peatland hydrology must be monitored for at least 12 months before construction
to adequately assess potential impacts to water quality from construction.
Enbridge does not address secondary impacts arising from the project as required
by the Clean Water Act.

MPCA fails to specify what their “watershed approach” to mitigation entails as
mandated by the 2008 Federal Wetland Compensation Rule.

Pipeline crossings of buried paleochannels could result in rapid contamination of
surface waters from oil spills. Similar geologic conditions allowed for the spread
of PFAS contamination from 3M disposal sites in the East Metro.

Pinhole leaks from pipelines are likely, and in this geologic setting could cause
widespread contamination of ground and surface water. This hazard is severely
underestimated in the draft certification.

Percent area of subwatersheds in the pipeline construction corridor indicates
potential for cumulative impacts to biological water quality standards that MPCA
has not addressed.

Impacts of habitat fragmentation on biological water quality standards are not
addressed.
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e Invasive species control efforts are inadequate as proposed.

e Wetland restoration plan is inadequate in terms of definition of success, length of
monitoring and specificity about seed mixes and potential for success. The
restoration plan also fails to account for climate impacts on restoration success.

e (Changing climate conditions must be accounted for in plans for stream crossings,
compensation, mitigation, pipeline stability and spill response.

e Toxicity and expanse of petroleum spills is dominated by toxicity of metabolites.

e Oil release assessment is inadequate and spill impacts on water quality are
not sufficiently considered; the unique properties of tar sands oil have not
been properly accounted for.

e Surface water degradation and wetland loss causes broad human health impacts
that have not been included in estimates of the social costs of the project.

Other key findings contrary to MPCA’s draft approval:

e MPCA has not provided information that would allow for an adequate
determination of ‘important social and economic changes’ arising from the project.
Such an accounting requires a valuation of the ecosystem services potentially
impacted by the project, including the value of provisioning services such as
drinking water protection and protection of traditional food diets of native
communities, the value of supporting ecosystem services including biodiversity
and nutrient cycling, the social costs of carbon emitted from the project as well as
the climate regulating services provided by impacted streams and wetlands, and
the value of cultural services associated with water quality impacts.

e The carbon footprint of this project will have a quantifiable impact on water
quality, and thus must be considered.

e Based on historical data, oil release into the environment from a pipeline is
inevitable, and therefore must be considered as a long-term water quality
degradation in the 401 certifications. Oil particulate aggregation (OPA)
formation and oiled sediment are major concerns for long term water
quality but are given only minimal consideration in the DOC EIS. MPCA
can not evaluate the risks from this project to water quality degradation
based on assurances of pipeline safety that do not specifically address the
changed climate conditions (i.e., extreme flooding and more frequent high
flow events) that we will experience now and into the near future.

e Vulnerable lakes and wetlands are too far from emergency access points in case of
spill.
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1. Background on our scientific expertise

In our review of the draft 401 certification and anti-degradation assessment for the
proposed Line 3 pipeline, we have drawn on our expertise and background as scientists
and professionals in the fields of geology, hydrology, biogeochemistry, stream and river
ecology, wetland ecology, energy systems, and public health.

Dr. Laura Triplett is an Associate Professor and Chair of the Geology Department at
Gustavus Adolphus College*. She has Master’s and PhD degrees in Geology from the
University of Minnesota, with a focus on how watershed-scale land-use change impacts
stream water quality. Dr. Triplett’s recent research has been funded by grants from the
National Science Foundation, the McKnight Foundation, the MPCA, the
Legislative-Citizen Commission on Minnesota Resources and others. She conducts
geochemical analyses of sediment records to reconstruct past environmental conditions,
monitors contemporary water quality, and calculates pollutant load budgets to answer
questions about past and present conditions. Previously, she worked at the MPCA in
water quality enforcement.

* Dr. Triplett’s credentials are listed here for identification purposes only; she is
participating in this public comment process as a private citizen unaffiliated with her
institution.

Dr. Christine Dolph is a research scientist at the University of Minnesota. She has
Master’s and PhD degrees in Water Resources Science from the University of Minnesota,
and has extensive experience working with water chemistry and biological monitoring
datasets from streams and rivers in Minnesota. She has worked in partnership with the
Minnesota Pollution Control Agency and Minnesota Department of Natural Resources to
design and evaluate biological indicators of water quality, and has conducted EPA-funded
research evaluating the success of reach-scale stream restoration projects. Her focus is on
the impact of human land use on water quality, biophysical processes and aquatic
communities in streams, rivers, lakes and wetlands. She frequently applies statistical
modelling and GIS spatial analyses in her work, and is a frequent reviewer of scientific
manuscripts for publication in peer reviewed journals.

* Dr. Dolph’s credentials are listed here for identification purposes only; she is
participating in this public comment process as a private citizen and does not speak on
behalf of the University of Minnesota.

Dr. Vishnu Laalitha Surapaneni is an Assistant Professor of Internal Medicine, a
practicing physician with a Master’s in Public Health from Johns Hopkins Bloomberg

p. 4



School of Public Health. She has co-authored several reports on the public health impacts
of fossil fuels and has provided expert testimony to the Minnesota House Energy and
Climate Finance and Policy Committee on the public health impacts of climate change.

Willis Mattison, is currently retired from a 28 year career as Regional Director for the
Minnesota Pollution Control Agency and was formerly a Mayo Clinic Biochemistry
Research Scientist and Secondary School instructor of Biology, Chemistry and
Environmental Science. He holds BS degree in Biology, Chemistry, the Broad Sciences
and MS degree in Biology/Ecology. He has authored or co-authored numerous state and
Joint State/Federal environmental review documents and served on Advisory Panels for
the Environmental Quality Board, the Red River Basin Board and was a driving force
behind the MPCA'’s development of biodiversity criteria for assessing ecological health of
NW Minnesota Streams, Lakes and Wetlands. He has provided expert testimony on water
quality impacts of structural riverine manipulation and structural wetland modification
projects.

Robert Merritt has bachelor’s degrees in Earth Science and Geology, and a master’s
degree in Hydrology. He has investigated: groundwater/surface water interaction of the
Pineland Sands Aquifer and Straight River near Park Rapids, Minnesota; the Felton Fen
near Felton, Minnesota; and quarry effects on Southeast Minnesota water resource. Mr.
Merritt retired after 32 years as a hydrologist with the Minnesota Department of Natural
Resources. His primary work area was Becker, Clay, Mahnomen, and Norman Counties.
Throughout his MNDNR career Mr. Merritt worked on surface water, groundwater, and
surface water/groundwater interaction issues. He extensively critiqued the Enbridge Line
3 Public Utilities Environmental Impact Statement. Mr. Merritt is currently the principle
of Merritt Hydrologic and Environmental Consulting, LLC.

Dr. James Doyle is a Professor of Physics at Macalester College in St. Paul, MN. He has
a Ph.D in Physics from the University of Colorado. His research focus has been on the
experimental and computational materials science of renewable energy with an emphasis
on materials for thin film solar cells and electrochemical storage. He has also published
work on computational modelling of storage requirements for the electrical grid when
large penetrations of solar and wind power are present, and most recently has started a
collaboration with an ecologist on computational modelling of invasive species dispersal.
His work has been funded by the National Science Foundation, and he is a frequent
reviewer for the journals Renewable Energy, Energies, and others.

* Dr. Doyle’s credentials are listed here for identification purposes only; he is
participating in this public comment process as a private citizen unaffiliated with his
institution.
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2. The draft permit certification and anti-degradation assessment issued by MPCA
do not reflect the current state of the science.

In the following pages, we describe in detail the local and larger scale water quality
impacts that will arise from the construction and operation of this project. We identify
temporary and permanent risks to water quality standards at water bodies crossed by the
project that are not adequately addressed in MPCA’s draft 401 certification or preliminary
antidegradation assessment. At the same time, we wish to emphasize that the impacts from
the proposed Line 3 project should also be viewed from a larger landscape perspective. It
is this larger landscape scale at which many of the most formidable and significant
negative impacts of this project will function. To pretend that this project is not occuring
in the midst of a global mass extinction event and the onset of climate crisis otherwise
requires citizens, agencies and elected officials to intentionally blind themselves to the
predictable outcome of their collective actions or inactions. The impacts from Line 3 have
not been accounted for in the context of existing impacts to public health, our planet’s
climate and its vital ecosystems arising from land and water quality degradaion.

The precipitous decline in global populations of insects, birds, mammals, reptiles,
amphibians, fish, coral reefs, trees, flowering plants and even soil microbes is reported
with increasing frequency in scientific journals and even in the general news media (e.g.,
Diaz et al., 2019). Yet environmental review and permitting of large projects such as Line
3 bear no reference to these phenomena let alone make the obvious connection between
the human built environment and the failing ecosystems that result.

In 1994, Mary H. O’Brien, staff scientist for the Environmental Research
Foundation of Annapolis Md. published a commentary entitled: “The Scientific
Imperative to Move Society Beyond the ‘Just Not Quite Fatal’” in The
Environmental Professional, the Journal of the Association of Environmental
Review Professionals. She wrote:

“Ecosystems and organisms are exhibiting stress. We must explain what we do know
regarding the larger picture of multiple stresses on individuals and ecosystems, that
people and other species are showing the signs of multiple toxic effects; that species are
going extinct at a rate faster than expected from natural conditions, that populations of
organisms are showing signs of stress from our consumption of the land.... There is no
question that environmental problems are nearly overwhelming. I do not know of a single
environmentally conscious scientist or activist who does not at times fear that humans will
simply and inexorably destroy everything around them until the earth has been rendered
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nearly silent, nearly dead. But if we allow ourselves to care at all, we have no choice,
except to work for alternative ways of behaving.”

The Minnesota Environmental Policy Act (MEPA) and its companion statute the
Minnesota Environmental Rights Act (MERA) contain mandates that empower citizens to
hold their government accountable not only for their actions but for the outcomes of these
actions. Moreover, under Minn. R. 7050.0265, subp. 5, B. the MPCA Commissioner is
required to engage with the public when a project will degrade water quality:

“D. The commissioner shall provide an opportunity for intergovernmental coordination
and public participation before allowing degradation of existing high water quality ....

The agency summarizes their ‘public engagement’ as follows, on p. 10 of the Preliminary
Antidegradation Determination:

“The MPCA has hosted multiple meetings regarding the Project upon
request by interested stakeholders and has provided project updates to its
Environmental Justice Advisory Group. Additionally, the MPCA has
shared GovDelivery listserv messages and regularly updated its webpages
as new project information became available, and plans to host two public
meetings during the public notice and comment period for draft permits and
certifications.”

Many of us personally attended these meetings with ‘stakeholders’; in fact, we initiated
several of them. At every one of these meetings we sought to communicate the most
relevant information that MPCA would need to make a scientifically-defensible permitting
decision. It is clear from reviewing the draft permit and the preliminary antidegradation
determination that the agency took no steps based on the scientific input we provided.
Indeed, parts of the draft permit certification and preliminary antidegradation assessment
are at odds with the science of water quality protection conducted by MPCA’s own
scientists (for example, see section 9). As such, we conclude that MPCA’s conclusions
that purport to justify granting of the 401 permit are not based on sound science. A
detailed discussion of the state of the science needed to evaluate permitting for the
proposed project appears below.

3. Project need has never been credibly established.

3.A. If the MPCA chooses to interpret the project “need” or purpose in the narrow way
that Enbridge has asserted, it does not comport with the intention of the Clean Water Act
and does not allow full consideration of science. The purpose should be stated in terms of
the public good in many dimensions, rather than the good of a single corporate entity.
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Contrary to the claims of Enbridge Inc., The Line 3 Replacement Project is not about the
deteriorating condition of the existing Line 3, rather it’s about increasing crude oil imports
from Canada to allow even greater exports of petroleum products from the US. As it
currently stands, MPCA should rewrite paragraph 6 of the draft 401 certification to read
“The purpose of the project is to construct a new pipeline that will continue and expand
Enbridge’s capacity for transporting crude oil to facilities and markets outside of
Minnesota.” If MPCA also wants to assert, as they currently do, that this project will
“improve public safety and better protect the environment”, then they must explicitly
consider other means of achieving those purposes. For example, not building this pipeline
while abandoning the old pipeline would better protect public safety and the environment
than building it. This is the position of the Minnesota Department of Commerce, who has
stated “in light of the serious risks of the existing Line 3 and the limited benefit that the
existing Line 3 provides, Minnesota would be better off if Enbridge proposed to cease
operations of the existing Line 3, without any new pipeline being built.” (O’Connell
2017).

3.B. Minn. R. 7050.0265, subp. 5, B. requires the commissioner to evaluate ‘economic
gains or losses attributable to the proposed activity’ [emphasis ours], as well as ‘benefits
associated with high water quality for uses such as ecosystem services’ and ‘other
relevant environmental, social, and economic impacts of the proposed activity’. However,
the preliminary anti-degradation assessment contains no evaluation whatsoever of the
social or environmental costs of this project (e.g., the economic losses associated with
water quality degradation), or of the impacts to ecosystem services. Instead, the draft
asserts that, ‘In summary, the important economic or social changes related to the Project
include: the future adequacy, reliability, and efficiency of energy supplies; removing the
risk of accidental release of oil from the existing Line 3; and the potential for positive
economic impacts to communities along the Project route.” (p. 9, Preliminary
Antidegradation Assessment). The agency has presented only information from Enbridge
about the ostensible ‘benefits’ of the project from Enbridge’s perspective, and has
provided no independent information or assessment of the relevant counterbalancing
costs to the public that will arise from the project. Thus, it appears the MPCA has not
provided information that would allow for an adequate determination of ‘important social
and economic changes’ arising from the project. To provide such an accounting would
require a full valuation of the ecosystem services potentially impacted by the project,
including the value of provisioning services such as drinking water protection and
protection of traditional food diets of native communities, the value of supporting
ecosystem services including biodiversity and nutrient cycling, the social costs of carbon
emitted from the project as well as the climate regulating services provided by impacted
streams and wetlands, and the value of cultural services (Diaz et al., 2020). Such an
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accounting or valuation of full ecosystem service impacts arising from the project was
never conducted as part of the PUC’s review.

Given the failure by the MPCA to demonstrate a net benefit to society from the project,
water quality degradation arising from the project will violate Minn. R. 7050.0265.

4. Water quality degradation arising from project construction

4.A. Water quality violations classified as “temporary” violate the CWA section 401
and may have impacts beyond one year

Previous studies have shown that isolated pipeline construction methods (such as the ‘dry
crossing’ method proposed by Enbridge for 161 of 212 streams crossed by the project,
including 4 trout streams; Table 1) result in acute spikes in stream and river TSS, typically
for several hours. For example, Reid and Anderson (2000) documented the effects of
isolated pipeline crossing construction on watercourses in northwestern Alberta.
Installation of dams and flumes for water diversion, removal of dams and flumes, and
accidental leaks from construction infrastructure were shown to result in TSS
concentrations up to 520 mg/L, 703 mg/L and 820 mg/L over background, respectively.
Plumes of highly turbid water were observed downstream of construction, particularly at
crossing sites with bed and bank materials consisting of fine-grained sediments and soils,
and those with rapidly flowing waters. These findings indicate that the dry crossing
method will likely violate water quality standards for TSS and result in the downstream
transport of considerable volumes of fine sediments.

Table 7.1.1-1
Proposed Waterbody Crossing Construction Method Summary

Waterbody Crossing Construction Method Number of Proposed Waterbody Crossings
Trench: Open Cut (Non-Isolated) Method (includes 6 push-pull) 8
Trench: Modified Dry Crossing 9
Trench: Dry (Isolated) Method 152
Trenchless: Bore Method 22
Trenchless: HDD Method 21

Total 212

Table 1. Construction methods proposed by Enbridge for each of the 212 waterbodies that
would be crossed by the project. From p. 19 of Enbridge’s Antidegradation Assessment.

MPCA is choosing to allow such water quality violations as long as they last less than one
year. However, CWA section 401 and MEPA do not allow for temporary violations of
water quality standards. MPCA acknowledges that there will be an increase in TSS during
construction, then does not provide any evidence for the subsequent statement that it
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“would not be expected to ...prevent attainment of water quality standards (p. 4).” Based
on existing prior studies, construction activities are likely to result in violation of TSS
water quality standards at every stream crossed using trench methods.

Temporary, acute increases in sedimentation and other impacts arising from pipeline
construction can also negatively impact fish and invertebrates, thereby also affecting
biological water quality standards (see Levesque and Dube, 2007 and studies therein). In
addition to alteration of water quality and sediment dynamics, construction impacts
affecting aquatic life include alteration of stream and river bed and banks, and physical
alteration of channel morphology and habitat (see Levesque and Dube, 2007 and studies
therein). For example, dewatering the stream during dry crossing will cause 100% loss of
aquatic habitat that will only recover slowly and will be exacerbated by ongoing turbidity
disturbances.

There is a paucity of research regarding how such impacts arising from pipeline
construction might temporarily or permanently impact aquatic life, and the small number
of existing studies have not generally considered a full risk assessment of the combined
effects of concentration, duration and spatial extent of changes in water quality on fish,
invertebrates or macrophytes (Courtice and Naser, 2019). However, some studies have
indicated that the biological effects of pipeline construction in a stream may last well past
one year, especially if ‘temporary’ increases in TSS results in longer-lived deposition of
fine sediments to the stream bed that can occlude habitat for benthic invertebrates
(Armitage and Gunn, 1996; Tsui and McCart, 1981). Thus, what MPCA has designated
‘temporary’ impacts may well result in longer term impacts to water quality and biological
integrity standards for streams. These findings specifically contradict Enbridge’s claim
that “all discharges with the Project are temporary and limited to the crossing
location” (p. 54).

4.B. Proposed stream crossing methods can permanently destabilize streambeds and
streambanks, leading to long-term increases in suspended sediment and associated
nutrients like phosphorus.

Because many of the streams crossed have sensitive and complicated
hydrogeomorphology, rewatering of the streams after construction can cause disturbance
to the bed and banks of the streams that can result in instability and future vertical or
lateral erosion. This down- or side-cutting of the stream channel could contribute to
additional ongoing (ie, permanent) increases in TSS and impairment of water quality. In
addition, such channel migration can lead to exposure of the buried pipe and increase the
risk of pipeline rupture and spills (Castro et al., 2015). Moreover, any sensitivity to
erosion arising from pipeline construction will likely be compounded by extreme rainfall
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events (see section 8.F. for additional discussion). Such increased sensitivity by the stream
channel to erosion will be compounded by the ongoing effects of climate change.

In addition to channel and bed impacts arising from pipeline construction, pipeline
construction will result in permanent riparian habitat loss for all stream crossings, which
will potentially contribute to water quality degradation and negatively impact aquatic life.
While Enbridge proposes to regrade and reseed select zones of the impacted riparian areas
following construction, fully in-kind vegetation, including mature trees, will not be
replanted nor ever be allowed to fully regrow to pre-construction conditions since
vegetation on top of the pipeline must be maintained for the entire operational life of the
pipeline. Riparian habitat values will therefore not return to previous capacity to protect
each water body from erosion and resulting sedimentation and TSS in violation of state
water quality standards. The permanent loss of the native, established riparian vegetation
in these locations will also have a negative effect on stream ecological health for the full
service life of the pipeline.

In addition to the reach-scale impacts discussed above, conversion of largely forested
and wetland land cover throughout the entire pipeline corridor to grassland or other
herbaceous species that Enbridge plans to reseed will potentially have
watershed-scale effects on water quality for streams, rivers, lakes and wetlands.
Watershed-scale changes in land use are well known in the scientific literature to have
impacts on biological integrity and other water quality parameters, and often exhibit
stronger effects than riparian- or reach-scale variables (e.g., Roth et al., 1996; Wang et al.,
1997; Hansen et al., 2018) For some of the streams crossed by the pipeline,
watershed-scale land cover change due to the implementation of the 7501t pipeline
construction corridor could be substantial (see Figure 1 for an example). Such
watershed-scale impacts of the project have not been addressed by MPCA in the
draft permit certification or in the preliminary antidegradation assessment.
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Otter Creek

Figure 1, showing an example watershed crossed by the pipeline, where the pipeline
corridor makes up a substantial proportion (~7%) of land cover in the watershed (black
outline). Land cover data is from the 2016 National Land Cover Dataset, accessed April
3, 2020. Areas in green represent forest cover, areas in purple represent wetland cover.

4.C. The proposed route crosses many areas with soils that are inappropriate for
trenching and pipeline construction. Wetlands contain hydric soils which often have
high organic content because soils are frequently water logged within a few inches of the
surface (Shaw and Fredine 1956, USDA-NRCS 2018), which are particularly ill-suited to
pipeline stability. In these areas, trenching will require more invasive techniques and more
disruption to natural soil properties and hydrology. As a result, these areas will be at
increased risk for spills due to trench instability, soil erosion, and will have diminished
capacity for water infiltration and purification. For example, in the area of the Mississippi
River crossing, most soils are listed as unfavorable for constructing shallow trenches and
the limitations can “generally not be overcome with major soil reclamation, special design
or expensive installation procedures” (Figure 2). The MPCA should evaluate soil
conditions for the entire route, in order to determine cumulative impacts to the watershed.
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Figure 2: The proposed pipeline route crosses the Mississippi River (left), which is listed
as an Outstanding Resource Value Water (ORVW), near its headwaters. Soils in the area
are poorly suited to trenching (right); red indicates that the soil has one or more features
that are “unfavorable for the specified use” (including shallow trenching). This limitation
“generally cannot be overcome without major soil reclamation, special design, or
expensive installation procedures. Poor performance and high maintenance can be

expected.” Source for soil information and description of soil properties is Soil Survey
Staff; 2020.

4.D. Digging and backfilling trenches in wetlands will permanently alter the
hydrology, with a high likelihood of diminishing wetland function and thereby
diminishing water quality in downgradient surface waters. In this project, Enbridge
asserts that the only wetland acreage that will be impacted is the area that is filled to
construct pumping stations and the narrow strip of right of way. We dispute this claim. A
wetland is a complex system that cannot be dissected or partitioned without affecting the
whole (Cohen et al., 2016; Golden et al., 2016; Rains et al., 2016). Specifically, although
Enbridge’s Environmental Protection Plan purports to replace subsoil and soil at near its
original density, that is improbable. For one, Enbridge does not indicate that they are
conducting high-resolution density measurements before and after disruption (because
there is high spatial variability in density), and more importantly, it is virtually impossible
to do such replacement anyway because of the nature of organic soils and the coarse
methods Enbridge will be using. Therefore, the re-filled trenches will have different
hydraulic conductivity than the surrounding soil, and that will permanently change
hydraulic gradients in each wetland. If, as a result, water’s residence time in wetland
soils is reduced, the result is to diminish the wetland’s ability to remove nutrients and
other pollutants. That will contribute to cumulative degraded water quality in
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surface waters downgradient of the wetland. See Section 9 below for additional
discussion of wetland-specific impacts.

4.E. The alternative crossing strategy for the Mississippi River ORVW (MP 1069.6)
would cause severe degradation and impairment. Conducting a wet open cut trench
crossing at this site would inevitably cause severe turbidity impairments to the ORVW
during and following the construction; according to the company’s plan, construction
would last approximately one week. That construction zone would be highly destructive
to riparian zones and the natural channel bed, and impacts would be long-term or
permanent. The MPCA should prohibit this crossing strategy and clearly state that if the
company cannot cross with HDD, then any permits and certifications become invalid.

4.F. Especially sensitive areas such as the LaSalle Creek crossing have not had
adequate geological characterization to assess construction impacts. DNR internal
documents dated February 12, 2020 obtained from a Data Practices Act request express
concerns that the LaSalle Creek area lacks sufficient geologic data as well as unverified
and likely incorrect locations of well logs (Walker 2020). There is also a concern that the
aquifer on the west side of the tunnel valley that forms LaSalle Creek is shallow enough to
result in groundwater discharge with a sufficiently deep trench. Concern is also expressed
regarding inadvertent return could occur with HDD if the borehole runs into pressurized
groundwater. It is particularly disturbing that two years ago the crossing at LaSalle Creek
was characterized as “very geologically challenging and has issues there in the past”
(Thibodeaux, 2018) and yet the issues apparently had not been resolved by February 12,
2020. In addition, as of February 10, 2020 the following issues had been flagged as
problematic:

“De-watering in and around LaSalle Creek will need to be very careful to prevent
potential water quality issues. This is a tunnel valley so the topography won't
allow for discharge too far from the stream. May need site specific plans here for
where their discharge is”, as well as

“mitigation for impacts will need to be documented in the file, since we can't waive
PW mitigation to the USACE. Either way, for legal reasons I believe you will need
to have the proof of mitigation for PW impacts documented in the file” (Klamm
2020a).

The LaSalle Creek has a trout stream designation (Klamm 2020b) which is a restricted
outstanding resource value water (but, see section 4.G. for more on this topic). According
to the antidegradation rules “The commissioner shall restrict a proposed activity in order
to preserve the existing water quality as necessary to maintain and protect the exceptional
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characteristics for which the restricted outstanding resource value waters identified under
part 7050.0335, subparts 1 and 2, were designated” (7050.0265).

In general it is not evident that sufficient characterization of construction impacts
has been carried out for this project taking into account unique geological
conditions at many of the water crossings. Appendix C provides further visual
examples of potential pipeline construction impacts on water crossings that may
not have been adequately considered in the 401 draft certifications (DNR, 2020).

4.G. From MDNR records received in response to a Data Practice Act request it is
noted LaSalle Creek (and other streams crossed by Line 3) currently have or
recently had MDNR trout stream designation (Klamm 2020b) . It is unclear from
the DNR documents whether or not the trout stream designation also qualifies
LaSalle Creek as a “restricted outstanding resource value water” for purposes of
applying MPCA’s antidegradation rule. We request that MPCA review and
disclose the current classification status for LaSalle Creek and any other
prospective Line 3 trout stream crossings. This review and disclosure should
include any recent MPCA or MDNR changes in designation (within the last five
years) including changed ORVW designations of all trout streams to be crossed by
Line 3. Any water quality standards or applicability of antidegradation protection
protocols that may have relaxed requirements for project such as Line 3 should be
also be explained.

4.H. Cumulative impacts on water quality standards (including on measures of
biological integrity) will be substantial and must be considered. MEPA states that the
lead agency must consider “the degree to which the action is related to other actions...
with cumulatively significant impacts.” And, “significance cannot be avoided by terming
an action temporary or by breaking it down into small component parts.”

1. MPCA has not quantified nor evaluated the cumulative effect of wetland loss
and streambank degradation at the subwatershed scale.

il. MPCA has not conducted an assessment of the additive effects of the multiple
utilities in this corridor. Instead, they are assessing this new proposal as a one
small component part.

iil. A model like InVEST (e.g., Tallis & Polasky, 2009) should be used to estimate
the cumulative impact of land-use change to the surface water quality at the
subwatershed and watershed scale. See work by Stephen Polasky, Regents and
Fessler-Lambert Professor of Ecological/Environmental Economics, at the
University of Minnesota.
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4.1. The MPCA must consider impacts to biological water quality standards from
cumulative habitat fragmentation effects across the entire project. The MPCA’s
antidegradation assessment does not fully account for ecosystem service losses directly
and indirectly attributable to fragmentation of large upland and bottom land (aquatic)
ecosystems potentially impacted by Line 3.

The project would incise significantly large areas of relatively intact ecosystems of
Northern Minnesota into smaller patches adding to the cumulative fragmenting impacts of
all past linear infrastructure such as highways, power lines and forest service roads
recreational trails etc. Because the remaining patches of intact ecosystems in Minnesota
and the rest of the world are constantly shrinking in size and are being spaced wider and
wider apart, ecologists consider them increasingly rare and threatened by current and
future human development. Ecosystem fragmentation, when combined with other
human-induced stresses of climate change and invasive species, is leading to dramatic
declines in biodiversity at alarming rates (Reid et al., 2019). Freshwater biodiversity in
particular is exhibiting catastrophic declines that outpace those of marine and terrestrial
environments (He et al., 2019).

Linear transportation infrastructure is recognized globally by Haddad et al (2015) as a
primary cause of ecosystem deterioration that results in losses of ecosystem services:

“Destruction and degradation of natural ecosystems are the primary causes of declies in
global biodiversity. Habitat destruction typically leads to fragmentation, the division of
habitat in to smaller and more isolated fragments separated by a matrix of
human-transformed land cover. The loss of area, increase in isolation and greater
exposure to human land uses along fragment edges initiate long-term changes to structure
and function of the remaining fragments.”

“Beyond the direct impacts of forest loss and expanding anthropogenic land cover (for
example, agricultural fields and urban areas) remnant forests are likely to suffer from
being smaller, more isolated and with great area being near the edge of the forest.”

And because the biodiversity metrics for assessing ecological damage to ecosystem
services lag well behind initial perturbation, monitoring plans intended to assure early
remediation of such damage are difficult if not impossible to design and enforce as a
condition of project permitting. Again from Haddad et al., (2015):

“First, we found strong evidence for temporal lags in extinction in fragments. Species
richness of plants, arthropods, and birds sampled in the experiments conducted in mature
forest fragments and replicated in moss landscapes showed degreases of 20-75% after
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fragmentation. Some declines were evident almost immediately after fragmentation,
whereas others increased in magnitude over the experiment’s duration. Across
experiments, average loss was >20% after 1 year, >50% after 10 years, and is still
increasing in the longest time series measured (more than two decades).”

To transparently and understandably represent the significance of adverse fragmentation
impacts caused by the project the permitting agencies must use recognizable frames of
reference to depict these losses in Minnesota as was done by Haddad et al 2015:

“The area of Earth’s land surface devoted to cropland already occupies 1.53 billion
hectares and may expand 18% by the middle of this century, and the area committed to
urban centers is predicted to triple to 0.18 billion hectares by 2030. The capacity of the
surviving forests and other natural habitats to sustain biodiversity and ecosystem services
will hinge upon the total amount and quality of habitat left in fragments, their degree of
connectivity, and how they are affected by other human-induced perturbations such as
climate change and invasive species.”

A clear accounting of remaining acreages of the several major and minor types of
ecosystems impacted by the project relative to historic and predicted acreages of these
types is necessary for the public to comprehend these impacts.

European countries have incorporated objectives for avoiding natural habitat
fragmentation as a matter of public policy for nearly two decades (Damarad and Bekker,
2003) and have recognized how essential public involvement is to ensure the success of
these policies.

“General Principles to consider —

“The fragmentation of natural habitats by transportation infrastructure is a problem which
can only be solved through acceptance of the issue at a policy level. Only an
interdisciplinary approach involving planners, economists, engineers, ecologists and
landscape architects etc., can provide the necessary tools for successfully addressing
fragmentation. Public involvement is also essential to ensure the success of the chosen
solutions.

“Habitat connectivity is a vital property of landscapes and is especially important for
sustaining animal movement across the landscape. The preservation of habitat
connectivity should be a strategic goal in the environmental policy of the transport sector.

“Avoiding and mitigation should be applied from the start of the planning process.”
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Since sustaining ecosystem services and making wise ecological decisions are specifically
cited in MPCA antidegradation rules and the Minnesota Environmental Policy Act, the
Line 3 assessment is deficient and should be revised.

5. A detailed risk analysis is not provided for the type of crossing method proposed
for each stream site.

There are a number of high quality, public waters that Enbridge proposes to cross with the
dry crossing method, without providing any justification as to why this destructive
construction practice is necessary. Castro et al., (2015) describe a risk matrix that can be
used to evaluate the lowest risk crossing method for each individual stream crossed by a
pipeline project. This risk matrix includes information about:

e Landscape sensitivity and stream type -- i.e., how sensitive is the stream
reach to abrupt changes in flow regime and/or sediment supply that can
result in stream morphological changes and habitat degradation.

e Riparian corridor -- i.e., is the stream connected to the floodplain.

e Bank characteristics (lateral scour potential) — i.e., what is the character of
the native bank materials and the binding effect of dense vegetation.

e Bed characteristics (vertical scour potential) — i.e., what is the potential for
rapid reductions in bed elevation (resulting in permanent erosion impacts
due to vertical stream migration). Note that channels with erodible bed
materials such as sand and silt are naturally prone to vertical adjustments
and that these channel types are common throughout the project area.

e Dominant hydrologic regime — i.e., the range of discharges experienced in
a reach, which depends on precipitation, geology, elevation, topography,
soils and vegetation.

Enbridge does provide information regarding specific stream attributes such as bed
materials and riparian vegetation in ‘Attachment O’ of their Antidegradation
Assessment. However, from a review of the waterbody crossing justifications
provided by Enbridge (‘Attachment G’ in the Antidegradation Assessment
prepared by Enbridge), it is unclear how or if MPCA applied such criteria to
evaluate the risk from each crossing method proposed by Enbridge for each stream
crossing. For example, many of the stream and river crossings are described in
Attachment O as having bed materials of silt, sand, silt loam, or sand loam. These
bed materials are erodible and thus are naturally prone to rapid vertical
adjustments that can result in permanent water quality degradation (Castro
et al., 2015). Yet, Enbridge proposes to cross many of these stream sites with
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the higher risk dry crossing method, without providing any justification for
why this higher risk method is appropriate to these higher risk sites.

6. Compensatory mitigation for streams is unvetted and likely to result in a net loss
of biodiversity and ecosystem function.

6.A. The MPCA proposes to use a new compensation tool to allow degradation at
stream crossings; the MNSQT compensation tool has not been scientifically-vetted,
reviewed by the public, nor adopted in Minnesota state rules. The MNSQT tool itself
is available on the BWSR website “to allow for review and use by stream restoration
practitioners”, but the website goes on to say that “a scientific support document for the
overall tool is being finalized and will be provided upon completion”. (A document dated
August 2017 and imprinted “Draft” is available, but presumably is not final.) Until the
scientific community is able to review the final scientific document explaining the basis
for the model, it is impossible to ascertain whether the tool has been applied appropriately
to this permit issuance.

6.B. Compensatory mitigation is likely to result in net degradation of water quality.
The user manual' available for the MNSQT tool proposed as a compensatory mitigation
approach by MPCA notes that ‘partial restoration is the most common
restoration-potential level for stream restoration projects’ (p. 70). This statement suggests
that compensatory mitigation is likely to occur through projects targeting ‘partial
restoration’ that are unlikely to restore full ecosystem function in a way that might
adequately compensate for the function lost due to pipeline construction and operation.

From a brief review of the MNSQT user manual, it appears that while the Stream
Mechanics approach purports to be ‘function-based’, this approach does not
actually measure stream function. The assessments of stream function are not
based on careful, detailed quantitative study of the systems to be damaged, but
instead on relatively rapid visual assessments based on best professional
judgement.

When evaluating whether compensatory mitigation might be expected to ‘make up
for’ the loss of high quality waters resulting from project construction, the key
question is: how much biodiversity or ecosystem function will be lost due to the
temporary and permanent impacts of pipeline construction, vs the amount of
biodiversity or ecosystem function that might be gained from partial restoration

1

https://bwsr.state.mn.us/sites/default/files/2019-09/MNSQT%20User%20Manual%20v1.0
%2008292019 combined.pdf
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elsewhere? We are unable to answer this question with the information provided
by MPCA in the draft 401 certification or the anti-degradation assessment. Indeed,
it is likely that MPCA does not know the answer to this question, as almost no
studies examining the outcomes of compensatory mitigation have been conducted
for streams anywhere in the nation (Lave, 2017).

However, based on what is known in the fairly robust body of scientific literature
evaluating stream restoration projects more broadly, it is likely that the types of
restoration MPCA is likely to engage in as part of ‘compensatory mitigation’ --
i.e., channel reconfiguration, additions of boulder or wood materials to the stream
channel, riparian buffer restoration -- will have limited if any positive impacts on
the diversity of fish, insects and other organism groups in the stream (Palmer et al.,
2014; Wohl et al., 2015; Lu et al., 2019). This limited response is likely when
larger watershed-scale factors -- such as pollution, eutrophication, altered
hydrology and a regional species pool limited by habitat fragmentation -- set the
bar on what type of biological recovery is possible at a given stream site (Lepori et
al., 2005; Rosi-Marshall et al., 2006; Li et al., 2014; Brederveld et al., 2011;
Sundermann et al., 2011). With the compensatory approach proposed in their draft
certification, it appears that MPCA would allow for the degradation of reach scale
conditions where existing watershed scale conditions are favorable (i.e., high
quality waters), while trying to compensate for these water quality losses by
‘restoring’ reach scale conditions at sites where watershed conditions are
potentially not as favorable to full recovery. This failure to recreate water quality
conditions that were as favorable as those lost is likely to result in a net loss of
biodiversity and ecosystem function. Such outcomes of net loss of ecosystem
function and biodiversity have been demonstrated for compensatory mitigation
projects applied to coal development projects in Appalachia (Sudduth et al., 2011;
Violin et al., 2011; Palmer and Hondula, 2014). On top of the general likelihood of
failure for the compensatory mitigation approach proposed, MPCA also does not
state which sites will be selected as restoration targets for compensatory
mitigation, making it impossible to assess even qualitatively what the likely net
gains or losses in biodiversity or ecosystem function might be.

Finally, we note that MPCA does not even consider the impacts to water quality
and biological condition from pipeline operation, including the impacts of potential
spills. There is no information in the draft certification to indicate that MPCA
would require any sort of compensation or restoration from water quality
degradation that arose from the result of an oil spill.
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6.C. It has been well-established by a number of studies that climate change will have
important implications for watercourse restoration following human disturbance.
Despite the abundance of studies on the topic, the draft 401 certification and the

Antidegradation Assessment do not make a single reference to climate change. Indeed,
the only reference found to “climate changes” (a disingenuous term, at best) in the draft is

a single sentence in the Post Construction Wetland and Waterbody Monitoring Plan
(Attachment N of AA), page 4:

“During monitoring years 3 and 5, Enbridge will conduct another Rapid FQA of the
reference sites to account for external variables (e.g., drought/flooding, climate changes,
land use activities)...”

Current climate science gives us much more specific information than is implied by that
generic statement. For example, climate forecasts for Minnesota indicate that one of the
biggest and most relevant changes for wetlands will be increased incidence of
high-volume rain events (MPCA 2020; USGCRP 2018) .

In particular, there does not appear to be any proactive strategy to include the effects of
climate change on restoration in the 401 certification. The need for such strategy is now
well-established in the ecology literature. For example, Erwin (2009) observes “Climate
change will make future efforts to restore and manage wetlands more complex... Thus,
successful long-term restoration and management of these systems will hinge on how we
choose to respond to the effects of climate change.” Erwin goes on to emphasize the
specific difficulties posed by invasive species “Based on the synergistic effect of multiple
stressors, the management and restoration of these habitats may be more difficult in the
future due to the present availability of many more efficient colonizer species.... ” He
concludes “If climate change and variability are not proactively taken into account, the
potential for conservation plans to succeed will likely be much reduced.”

Zedler (2010) emphasizes the need for careful management of native species using an
adaptive framework in wetland restoration: “Downstream wetlands should be prioritized,
monitored, and efficiently sampled, to identify multiple effects of extreme events on
vegetation. Using an adaptive framework, restoration ecologists could install large-scale
experimental plantings of diverse native species, genotypes, and assemblages, all of which
would be affected by extreme events under future environmental extremes. Persistent
plantings could then be selected for later restoration efforts; taxa that are vulnerable would
be recognized as needing further research to sustain populations, and the knowledge
gained could guide subsequent adaptive approaches in a broader spectrum of ecosystems.”

In a comprehensive recent review Timpane-Padgaham (2017) also advocates for an
adaptive approach instead of the usual static restoration approach:“Ecological restoration
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proceeds in the face of advancing climate change, which imposes additional stress on
systems already under pressure from human use and this can undermine the long-term
success of restoration efforts. To address this concern, many have suggested a shift away
from static restoration end points and towards dynamic and adaptive ecological process
goals...Despite many systems demonstrating a considerable resilience to disturbance,
prolonged disturbance is more likely to result in persistent habitat changes and reduce the
ability of a system or populations to recover. There is also considerable concern about
future impacts on disturbance duration, magnitude, frequency, and timing from human
induced climate change...In the face of climate change, restoration approaches that
promote natural sources of resilience are more likely to be successful than those that focus
on creating optimal steady states. Third, certain ecological attributes, such as diversity and
connectivity, are more commonly considered to confer resilience because they apply to a
wide variety of species and ecosystems... Past trends in climate and streamflow, for
example, make it clear that stationarity of the physical environment is no longer a valid
assumption in restoration planning.”

For example, Bohnen and Galatowisch (2005, and personal communication April 2020)
have monitored one restoration project for 23 years. It was populated with a high
diversity of local plants: 112 species sourced almost exclusively from within 60 miles of
the site. It is very resilient to the high-volume rain events that are becoming more
frequent, which speaks to the previously well-documented importance of having diverse
plant communities to best persist through extreme events. Enbridge’s restoration plan
does not appear to prioritize this level of diversity and locally-sourced species
composition.

Finally Noon (2020) summarizes the need for designing restorations with resilience to
climate change impacts:

“Because climate change effects are causing changes more rapidly, wetland
managers have to embrace a new paradigm when designing wetland
restorations, i.e., we are no longer designing wetlands just to restore
predisturbance conditions; we are now challenged to design wetland
restorations that will also facilitate adaptation and increase resilience
capacity over the long term.”

Thus, the available evidence is overwhelming that watercourse restoration requires
consideration of climate change impacts on restoration. Since the 401 draft
certification restoration plan lacks such considerations, it is incomplete.

7. Contaminant spread would be rapid due to geologic conditions
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7.A. Paleochannels full of sand and gravel intersect this region and will cause soluble
contaminants to rapidly spread through surface and groundwater. The modern-day
Mississippi River is located in a deeper, wider channel that was carved by glacial
meltwater at the end of the last ice age. That paleochannel is filled with sand to a depth of
60 feet (MGS 2020). Clearwater County, where the crossing is located, does not have a
current geologic atlas, but adjacent Hubbard County does (Figure 3). The paleochannel is
clearly distinguished and extends southwest into Hubbard County, to the site where the
proposed pipeline route makes its first crossing of the Mississippi River. Similar buried
paleochannels in Washington County, Minnesota, led to the rapid spread of a
different group of chemicals, PFAS, from 3M disposal sites, resulting in
contamination of ~1,000 drinking water wells and a $850 million settlement between
3M and the state. In northern Minnesota, these paleochannels create a tight hydrologic
connection between streams, lakes and groundwater. Leaks and spills can thereby degrade
streams and lakes that appear distant from the proposed pipeline corridor. Because of the
heterogeneous geology, the entire route in this area needs to be evaluated for spill risk
with these conditions in mind. MPCA has not evaluated the spill risk to every water body
that could be impacted by this project.

Figure 3. The location of the first Mississippi River crossing by the proposed pipeline
route. Nearby Hubbard County has a current geologic map of surficial materials, and the
presence of paleochannels with fast groundwater velocity are outlined in red. Any spill
reaching this paleochannel will be rapidly transported through surface and subsurface
waters, quickly spreading contamination to other surface waters. Map by Lusardi (2018)

with highlights added.

Furthermore, these paleochannels filled with high conductivity sands and gravels are
ubiquitous in this area. For example, Twin Lakes are wild rice lakes that are in a crossed
paleochannel and would be rapidly impacted by a surface spill or subsurface leak in this
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