DECISION DOCUMENT
NATIONWIDE PERMIT 53

This document discusses the factors considered by the Corps of Engineers (Corps) during
the issuance process for this Nationwide Permit (NWP). This document contains: (1) the
public interest review required by Corps regulations at 33 CFR 320.4(a)(1) and (2); (2) a
discussion of the environmental considerations necessary to comply with the National
Environmental Policy Act; and (3) the impact analysis specified in Subparts C through F of
the 404(b)(1) Guidelines (40 CFR Part 230). This evaluation of the NWP includes a
discussion of compliance with applicable laws, consideration of public comments, an
alternatives analysis, and a general assessment of individual and cumulative effects,
including the general potential effects on each of the public interest factors specified at 33
CFR 320.4(a).

1.0 Text of the Nationwide Permit
Removal of Low-Head Dams. Structures and work in navigable waters of the United States

and discharges of dredged or fill material into waters of the United States associated with the
removal of low-head dams.

For the purposes of this NWP, the term “low-head dam” is defined as a dam built across a
stream to pass flows from upstream over all, or nearly all, of the width of the dam crest on a
continual and uncontrolled basis. (During a drought, there might not be water flowing over
the dam crest.) In general, a low-head dam does not have a separate spillway or spillway
gates but it may have an uncontrolled spillway. The dam crest is the top of the dam from
left abutment to right abutment, and if present, an uncontrolled spillway. A low-head dam
provides little storage function.

The removed low-head dam structure must be deposited and retained in an area that has no
waters of the United States unless otherwise specifically approved by the district engineer
under separate authorization.

Because the removal of the low-head dam will result in a net increase in ecological functions
and services provided by the stream, as a general rule compensatory mitigation is not
required for activities authorized by this NWP. However, the district engineer may
determine for a particular low-head dam removal activity that compensatory mitigation is
necessary to ensure the authorized activity results in no more than minimal adverse
environmental effects.

Notification: The permittee must submit a pre-construction notification to the district
engineer prior to commencing the activity. (See general condition 32.) (Authorities:
Sections 10 and 404)

Note: This NWP does not authorize discharges of dredged or fill material into waters of the
United States or structures or work in navigable waters to restore the stream in the vicinity



of the low-head dam, including the former impoundment area. Nationwide permit 27 or
other Department of the Army permits may authorize such activities. This NWP does not
authorize discharges of dredged or fill material into waters of the United States or structures
or work in navigable waters to stabilize stream banks. Bank stabilization activities may be
authorized by NWP 13 or other Department of the Army permits.

1.1 Requirements

General conditions of the NWPs are in the Federal Register notice announcing the issuance
of this NWP. Pre-construction notification requirements, additional conditions, limitations,
and restrictions are in 33 CFR part 330.

1.2 Statutory Authorities

e Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403)
e Section 404 of the Clean Water Act (33 U.S.C. 1344)

1.3 Compliance with Related Laws (33 CFR 320.3)

1.3.1 General

NWPs are a type of general permit designed to authorize certain activities that have only
minimal individual and cumulative adverse environmental effects and generally comply
with the related laws cited in 33 CFR 320.3. Activities that result in more than minimal
individual and cumulative adverse environmental effects cannot be authorized by NWPs.
Individual review of each activity authorized by an NWP will not normally be performed,
except when pre-construction notification to the Corps is required or when an applicant
requests verification that an activity complies with an NWP. Potential adverse impacts and
compliance with the laws cited in 33 CFR 320.3 are controlled by the terms and conditions
of each NWP, regional and case-specific conditions, and the review process that is
undertaken prior to the issuance of NWPs.

The evaluation of this NWP, and related documentation, considers compliance with each of
the following laws, where applicable: Sections 401, 402, and 404 of the Clean Water Act;
Section 307(c) of the Coastal Zone Management Act of 1972, as amended; Section 302 of
the Marine Protection, Research and Sanctuaries Act of 1972, as amended; the National
Environmental Policy Act of 1969; the Fish and Wildlife Act of 1956; the Migratory Marine
Game-Fish Act; the Fish and Wildlife Coordination Act, the Federal Power Act of 1920, as
amended; the National Historic Preservation Act of 1966; the Interstate Land Sales Full
Disclosure Act; the Endangered Species Act; the Deepwater Port Act of 1974; the Marine
Mammal Protection Act of 1972; Section 7(a) of the Wild and Scenic Rivers Act; the Ocean
Thermal Energy Act of 1980; the National Fishing Enhancement Act of 1984, the



Magnuson-Stevens Fishery and Conservation and Management Act, the Bald and Golden
Eagle Protection Act; and the Migratory Bird Treaty Act. In addition, compliance of the

NWP with other Federal requirements, such as Executive Orders and Federal regulations

addressing issues such as floodplains, essential fish habitat, and critical resource waters is
considered.

1.3.2 Terms and Conditions

Many NWPs have pre-construction notification requirements that trigger case-by-case
review of certain activities. Two NWP general conditions require case-by-case review of all
activities that may adversely affect Federally-listed endangered or threatened species or
historic properties (i.e., general conditions 18 and 20, respectively). General condition 16
restricts the use of NWPs for activities that are located in Federally-designated wild and
scenic rivers. None of the NWPs authorize the construction of artificial reefs. General
condition 28 prohibits the use of an NWP with other NWPs, except when the acreage loss of
waters of the United States does not exceed the highest specified acreage limit of the NWPs
used to authorize the single and complete project.

In some cases, activities authorized by an NWP may require other federal, state, or local
authorizations. Examples of such cases include, but are not limited to: activities that are in
marine sanctuaries or affect marine sanctuaries or marine mammals; the ownership,
construction, location, and operation of ocean thermal conversion facilities or deep water
ports beyond the territorial seas; activities that result in discharges of dredged or fill material
into waters of the United States and require Clean Water Act Section 401 water quality
certification; or activities in a state operating under a coastal zone management program
approved by the Secretary of Commerce under the Coastal Zone Management Act. In such
cases, a provision of the NWPs states that an NWP does not obviate the need to obtain other
authorizations required by law. [33 CFR 330.4(b)(2)]

Additional safeguards include provisions that allow the Chief of Engineers, division
engineers, and/or district engineers to: assert discretionary authority and require an
individual permit for a specific activity; modify NWPs for specific activities by adding
special conditions on a case-by-case basis; add conditions on a regional or nationwide basis
to certain NWPs; or take action to suspend or revoke an NWP or NWP authorization for
activities within a region or state. Regional conditions are imposed to protect important
regional concerns and resources. [33 CFR 330.4(e) and 330.5]

1.3.3 Review Process

The analyses in this document and the coordination that was undertaken prior to the issuance
of the NWP fulfill the requirements of the National Environmental Policy Act (NEPA), the
Fish and Wildlife Coordination Act, and other acts promulgated to protect the quality of the
environment.

All NWPs that authorize activities that may result in discharges into waters of the United
States require water quality certification. NWPs that authorize activities within, or affecting



land or water uses within a state that has a Federally-approved coastal zone management
program, must also be certified as consistent with the state’s program. The procedures to
ensure that the NWPs comply with these laws are described in 33 CFR 330.4(c) and (d),

respectively.

1.4 Public Comment and Response

For a summary of the public comments received in response to the June 1, 2016, Federal
Register notice, refer to the preamble in the Federal Register notice announcing the
reissuance of this NWP. The substantive comments received in response to the June 1,
2016, Federal Register notice were used to improve the NWP by changing NWP terms and
limits, pre-construction notification requirements, and/or NWP general conditions, as
necessary.

We proposed to issue this new NWP to authorize discharges of dredged or fill material into
waters of the United States and structures and work in navigable waters of the United States
to remove low-head dams.

Several commenters said they support the issuance of this new NWP. A few commenters
expressed their support because the proposed NWP would authorize the removal of dams
larger than the small water control structures that can be removed under the authorization
provided by NWP 27. Several commenters stated that the activities authorized by this new
NWP would restore small streams, restore floodplain connectivity, improve recreational
access, improve public safety, and improve fish passage. Some commenters stated that
NWP 27 could be modified to authorize these activities instead of issuing a new NWP.
Other commenters said that low-head dams could be removed using NWP 3. One
commenter objected to the proposed NWP. One commenter said that due to the wide
variety of dam shapes and sizes, individual permits should be required for the removal of
low-head dams.

We believe that there should be a separate NWP to authorize the removal of low-head dams
instead of modifying NWP 27 to authorize these activities. Nationwide permit 27 authorizes
a broad range of aquatic habitat restoration and enhancement activities, including wetland
and stream restoration and enhancement. By issuing a separate NWP, we can keep this
NWP focused on low-head dam removal activities and allow division engineers to add
regional conditions to address regional concerns specific to low-head dam removal
activities. While we have modified NWP 3 to authorize the removal of previously
authorized structures or fills, there is and would be limited use of NWP 3 to authorize low-
head dam removal activities. Many low-head dams were constructed long before DA
permits were required for those activities. Many of these dams were built in the 19th
century or earlier, to provide water and power for towns and cities, as well as power for
industry (Tschantz and Wright 2011). Since many low-head dams were not authorized by
the Corps because they did not require such authorization at the time they were constructed,
NWP 3 cannot be used to remove those dam structures. This NWP only authorizes the
removal of low-head dams that meet the definition provided in the text of the NWP. The



removal of small water control structures is still authorized by NWP 27. Other dam removal
activities, including dams that are not low-head dams, will require individual permits unless
the Corps district has issued a regional general permit to authorize the removal of those
other types of dams.

One commenter expressed support for the proposed definition of “low-head dam” and stated
that the removal of dams that do not meet this definition should require an individual permit.
Many commenters requested clarification of the definition of “low-head dam.” Several
commenters suggested adding a definition of the term “dam crest” to clarify that this refers
to the top of the dam from left abutment to right abutment, including if present, an
uncontrolled spillway.

To respond to comments received on the proposed definition of “low-head dam” we have
expanded the definition to provide additional criteria to identify low-head dams that can be
removed under the authorization provided by this NWP. The revised definition is as
follows:

For the purposes of this NWP, the term “low-head dam” is defined as a dam
built across a stream to pass flows from upstream over all, or nearly all, of the
width of the dam crest on a continual and uncontrolled basis. (During a
drought, there might not be water flowing over the dam crest.) In general, a
low-head dam does not have a separate spillway or spillway gates but it may
have an uncontrolled spillway. The dam crest is the top of the dam from left
abutment to right abutment, and if present, an uncontrolled spillway. A low-
head dam provides little storage function.

The revised definition is a functional definition to limit this NWP to the removal of low-
head dams that will result in no more than minimal individual and cumulative adverse
environmental effects. Under this definition a low-head dam does not function as a storage
dam. While a low-head dam imposes a barrier to the movement of fish and other aquatic
organisms, especially those species that travel upstream, it still allows continuous water flow
and does not substantially disrupt sediment transport (Csiki and Rhoads 2014). Downstream
sediment transport continues despite the presence of the low-head dam, especially during
higher flow events (Fencl et al. 2015). Another important feature of this definition is that it
explicitly states that the low-head dam has little storage function. Since these low-head
dams do not provide much storage, the amount of sediment that might be stored in the
impoundment will be small and therefore relatively small amounts of sediment will be
transported downstream after the low-head dam structure is removed. An example of a low-
head dam with small storage function is a 2-meter high low head dam in Pennsylvania,
which had a 2-hour hydraulic residence time in the impoundment before the low-head dam
was removed (Bushaw-Newton 2002).

We have also added a parenthetical to address situations where a drought may result in no
water flowing over the dam crest. We did not want to preclude the use of this NWP in
situations where an applicant or a district engineer did not observe water flowing over the
dam crest during a prolonged drought. The abutment is the valley side or valley wall against
which the dam structure is constructed. To respond to commenters, we also defined the term



“dam crest.” There are some low-head dams that have uncontrolled spillways. For an
uncontrolled spillway, the crest of the spillway is what controls which specific water flows
are discharged from the dam. A controlled spillway has gates that are manipulated to
control water flows from the dam. There may be some low-head dams that have small
navigational locks or millrace diversions, but these will be relatively rare. However, if these
features are present, the removal of those low-head dams may be authorized by this NWP.
These features do not occur frequently enough to include them in the definition in the text of
the NWP. The district engineer will use his or her discretion to determine whether a dam
proposed for removal is a low-head dam as defined by this NWP.

One commenter recommended defining “low-head dam” by using standards for “small”
dams established by the Federal Energy Regulatory Commission (FERC) and Federal
Emergency Management Agency (FEMA). One commenter suggested defining “low-head
dam” as a dam less than five meters in height. Another commenter recommended defining
“low-head dam” as “a dam built across a stream designed to pass flows from upstream to
downstream over the entire width of the dam crest on an uncontrolled basis, or any dam up
to 25 feet in height.” This commenter said that the definition needs to be clear that a low
head dam is designed and constructed to pass flows from upstream to downstream. One
commenter said that the proposed rule appeared to treat low-head dams as run-of-the-river
dams, which includes large hydroelectric dams that operate in a run-of-the-river mode. One
commenter stated that the definition should be based on height criteria to authorize the
removal of small dams that have different structural designs. This commenter noted that this
would allow the NWP to authorize the removal of: (1) small earthen dams that spill through
low-level outlets, (2) uniquely constructed dams, and (3) dam-like structures such as fords or
grade control structures that some states may define as dams.

As discussed above, we are using a functional definition to identify low-head dams for this
NWP in order to limit the use of this NWP to dams that have the key features presented in
the definition. There may be low-head dams slated for removal that district engineers, local
agency staff, and others might not consider to be “small” but could still be removed under
the authorization provided by this NWP because they satisfy the components of the
definition provided in the NWP text. The term “small dam” and how it has been used in
various contexts makes that term too ambiguous to use in this NWP. For example, as stated
in the proposed rule, some people consider small dams to be dams that are not included in
the National Inventory of Dams (see 81 FR 35204). There is a substantial amount of
variability in those small dams because different states use different criteria to determine
whether to include specific dams in the inventory. Definitions used by FERC and FEMA
serve purposes other than river and stream restoration. As stated in the June 1, 2016,
proposed rule, we proposed this NWP to provide a general permit to authorize a category of
activities that restores rivers and streams and improves safety for users of small craft such as
canoes and kayaks.

We believe that the functional definition provided in the NWP text is more effective than
establishing a threshold height for identifying low-head dams. Dams that are five meters
(16.4 feet) or 25 feet in height may have a substantial storage function. The definition in the
final NWP does recognize that the low-head dam passes flows from upstream to
downstream on a continual and uncontrolled basis, unless there is a drought. In the final
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NWP, we are providing more detail in the definition of “low-head dam” and are not using
the term “run-of-the-river dam.” The preamble discussion of the proposed new NWP in the
June 1, 2016, proposed rule was a general discussion of different dam classification
approaches, and included a discussion of differences between run-of-the-river dams and
storage dams. The preamble also included a general discussion of the scientific literature on
dam removal. Some of the dam removal studies cited in the proposed rule examined the
outcomes of removal of run-of-the-river dams or other types of dams, not just low-head
dams. The removal of large hydropower run-of-the-river dams may be authorized by
individual permits. The removal of small dam structures in headwater streams that do not
meet the definition of low-head dam in this NWP might be authorized by NWP 27. If the
proposed dam removal activity does not qualify for authorization under this NWP or NWP
27, then an individual permit will be required unless the Corps district has issued a regional
general permit that could be used to authorize the proposed activity. District engineers can
also issue regional general permits to authorize the removal of other types of dams, such as
run-of-the-river dams, or fords or grade-control structures. The removal of fords or in-
stream grade-control structures might also be authorized by NWP 27 as a stream restoration
activity.

One commenter asked for more details on the scale of low-head dam removal that is
authorized by this NWP. One commenter said that after the low-head dam is removed, it
might be necessary to conduct a hydraulic analysis to update FEMA’s Flood Insurance Rate
Map for the affected area. One commenter stated that low-head dam removal projects will
have both positive and negative impacts well beyond the dam footprint as a result of
dewatering the former impoundment, releasing stored sediment, depositing surplus sediment
on downstream benthic habitats, and changing the sediment dynamics. This commenter also
said that low-head dam removal activities could affect state water rights, state owned stream
channels, and other local jurisdictions. This commenter also said that lowering of water
levels could impact state listed species. This commenter recommended coordinating PCNs
for these activities with state resource agencies.

This NWP authorizes the removal of the low-head dam structure. It does not authorize
discharges of dredged or fill material into waters of the United States or structures or work
in navigable waters to restore the river or stream channel or its riparian areas after the low-
head dam is removed. The restoration of the river or stream channel and associated riparian
areas may be authorized by NWP 27, if the project proponent wants to do restoration work
beyond removing the low-head dam. The project proponent may also choose to allow the
river or stream and its riparian areas to recover through natural processes. Updating Flood
Insurance Rate Maps after a low-head dam is removed is the responsibility of either the
project proponent or the appropriate federal, state, or local floodplain management authority
in that jurisdiction.

We recognize that the removal of low-head dams will have both positive and negative
adverse impacts, generally with short-term adverse environmental effects and long-term
beneficial environmental effects. Ecological restoration activities are intentional
interventions intended to bring back ecological processes that were impaired, usually by
human actions, to restore the historic continuity or ecological trajectory of the impaired



ecosystem (Clewell and Aronson 2013). For this NWP, the intentional intervention is the
removal of the low-head dam that has been impairing river and stream structure, functions,
and dynamics. The removal of the low-head dam allows the structure, functions, and
dynamics of the river or stream to recover in its contemporary watershed condition. The
construction of the low-head dam resulted in long-term impairment of the river or stream by
altering its hydrology and hydrodynamics, sediment transport processes, the movement of
aquatic organisms through the stream network, and other ecological processes. The changes
to river and stream structure, functions, and dynamics caused by the low-head dam resulted
in losses or reductions of riverine functions and services. The adverse effects caused by the
removal of low-head dams will be temporary, and the river or stream where the low-head
dam was located will recover from those temporary adverse effects. Over time, as
ecosystem development processes take place in the absence of the removed low-head dam,
the structure, functions, and dynamics of the river or stream will recover. That recovery
may not be full recovery if there were substantial changes to the watershed since the low-
head dam was constructed (Doyle et al. 2005).

Low-head dam removal activities may require other authorizations from state governments.
The authorization provided by this NWP does not obviate the need for the project proponent
to obtain other federal, state, or local permits, approvals, or authorizations required by law
(see item 2 of Section E, Further Information). Impacts to state listed species are more
appropriately addressed by state agencies that are responsible for ensuring compliance with
state laws and regulations. We do not believe it is necessary to require agency coordination
for the PCNs for these activities. District engineers have the expertise to evaluate these
activities, and, if necessary, they can discuss specific proposals with their counterparts at
federal, tribal, state, or local resource agencies.

One commenter said that this NWP should not authorize low-head dam removals if there are
undesirable non-native species downstream of the low-head dam, because removal of dam
structure would open a corridor to allow them to move upstream and colonize upstream
reaches. This commenter also recommended that the NWP require staged dewatering of the
impoundment if the low-head dam is located in a low-gradient stream. Another commenter
suggested limiting removal activities to periods of low flow to prevent downstream adverse
effects. This commenter recognized that many of the potential adverse effects are mitigated
through the requirements of various NWP general conditions.

If the low-head dam is preventing harmful non-native species from reaching upstream
reaches, the district engineer can exercise discretionary authority if he or she determines that
the adverse environmental effects resulting from the removal of a barrier that prevents the
migration of a harmful non-native species would be more than minimal. In such cases, an
individual permit would be required and the district engineer could determine whether the
proposed activity is not contrary to the public interest. Under the individual permit process,
the district engineer could deny the authorization. In response to a PCN, a district engineer
may add conditions to the NWP authorization to require staged dewatering of the
impoundment to ensure that the individual and cumulative adverse environmental effects
caused by the removal of the low-head dam are no more than minimal. Division engineers
can add regional conditions to this NWP to limit low-head dam removal activities to certain



times of the year in order to protect species during important life cycle events such as
spawning seasons. The district engineer may also impose time-of-year restrictions on a
case-by-case basis by adding conditions to a specific NWP authorization. We agree that a
number of environmental concerns about these activities are already addressed by the NWP
general conditions.

Several commenters stated that they agreed that district engineers should have discretion to
determine whether sediment testing is necessary. One of these commenters said that the
decision document for this NWP should make clear that questions related to sediment
management should be addressed through the Clean Water Act section 401 water quality
certification process. This commenter expressed concern that having district engineers
require sediment testing would create a process that duplicates the state’s water quality
certification process.

The risk for contaminant-laden sediments is dependent on past and present uses of the
watershed, the location of the impoundment, the history of excavating material from the
impoundment, and sediment composition (Bushaw-Newton 2002). Prior to making such a
determination, the district engineer should apply the guidance provided in Regulatory
Guidance Letter 05-04, entitled: “Guidance on the Discharge of Sediments From or Through
a Dam and the Breaching of Dams, for Purposes of Section 404 of the Clean Water Act and
Section 10 of the Rivers and Harbors Act of 1899.” That guidance will inform the district
engineer whether the release of sediment from the low-head dam removal activity will result
in a regulated discharge of dredged or fill material under section 404 of the Clean Water
Act. If that sediment release will not result in a regulated discharge under section 404 of the
Clean Water Act, the district engineer should defer to the state water quality agency
regarding whether sediment testing is necessary to ensure compliance with applicable water
quality standards. If release of sediments will result in a regulated discharge of dredged or
fill material, the district engineer has the discretion to determine that there is a need to test
sediment that might be stored in the impoundment for contaminants, based on a “reason to
believe” approach similar to the EPA’s inland testing manual for dredged material.

We agree with the commenters that said that decisions to require testing of sediments stored
by low-head dams are more appropriately made by the agencies responsible for making
water quality certification decisions under section 401 of the Clean Water Act. Under
section 401, those agencies have broader authority over those concerns than the Corps
because they can require water quality certification for any discharge into waters of the
United States, not just discharges of dredged or fill material into those jurisdictional waters
and wetlands. We have made the appropriate changes to the decision document for this
NWP to recognize the water quality certification agencies’ authorities to ensure that any
discharges from low-head dam removal activities comply with applicable water quality
standards. For example, one study of a low-head dam removal (Bushaw-Newton et al.
2002) found that the removal of the low-head dam did not cause a substantial change in
water quality.

Several commenters stated that the phrase “under separate authorization” should be removed
from second paragraph of the proposed NWP. These commenters said that this NWP should



authorized beneficial uses of natural material that was removed during low-head dam
removal. One of these commenters remarked that the phrase “in an area that has no waters
of the United States” is unclear and recommended replacing it with “not in waters of the
United States” for clarity.

We are retaining this provision of the NWP because the NWP is intended to only authorize
the removal of these low-head dams. After the low-head dam is removed, rivers and streams
can re-establish themselves through natural ecosystem development processes. If the project
proponent wants to conduct activities to accelerate the re-establishment of the river or
stream channel and its riparian area and use material from the removal of the low-head dam
structure he or she can seek authorization under NWP 27 or another form of DA
authorization. Under NWP 27 or other forms of DA authorization, the material removed
from the dam structure may be used for the restoration activity. We are using the phrase “an
area that has no waters of the United States” because it is consistent with other NWPs that
have similar terms. An area in which material removed from the low-head dam is deposited
might have no jurisdictional waters or wetlands, it might have some jurisdictional waters or
wetlands, or it might consist entirely of jurisdictional waters and wetlands. If it is the last
two situations, then another form of DA authorization would be needed to authorize the
placement of that material into those jurisdictional waters and wetlands. That authorization
may be another NWP, a regional general permit, or an individual permit.

One commenter suggested that the PCN should require a description of how the low-head
dam will be removed, the timing of the removal activity, and how the removed materials
will be disposed. One commenter said that timing of the low-head dam removal is
important to protect aquatic organisms from sediment plumes generated by low-head dam
removal. One commenter observed that the proposed NWP does not include a requirement
to sample pre- and post-removal sediment loads. Several commenters said that PCNs for
these activities should include site assessments of legacy sediments, which would describe
the quality, quantity, and types of sediments stored behind the low-head dam. Several
commenters stated that the PCN should also include a sediment assessment and sediment
management plan and that the PCN should be coordinated with the applicable Clean Water
Act section 401 agency.

The method, timing, and disposal practices for low-head dam removal should be determined
on a case-by-case basis, and prospective permittees should describe these aspects of the
proposed low-head dam removal in their PCNs. Paragraph (b)(4) of general condition 32
states that the prospective permittee may describe in the PCN proposed mitigation measures
intended to reduce the adverse environmental effects caused by the NWP activity. For
activities authorized by this NWP, this may include a description of how the low-head dam
will be removed to avoid or minimize adverse environmental effects. For example, the
project proponent may propose to conduct the low-head dam removal during a specific time
of the year to protect aquatic species. He or she may also propose to remove the low-head
dam in phases, to control releases of water and sediment from upstream of the dam. The
PCN should also identify where the removed materials will be deposited, to ensure that they
will not be deposited in waters of the United States unless the district engineer authorizes,
under separate authorization, that disposal those jurisdictional waters and wetlands.
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This NWP does not include a requirement to sample pre- and post-sediment loads because it
is limited to low-head dams that have little storage capacity. Therefore, there will be little
sediment stored in the low-head dam impoundments. Removal of the low-head dam
structure will restore sediment transport functions to the river or stream, and any adverse
effects caused by the small amount of sediment released from the removal of the low-head
dam will be temporary as water flows transport and distribute that sediment downstream.

As discussed above, we agree with commenters that stated that agencies with responsibility
for implementing section 401 of the Clean Water Act are the appropriate authorities for
deciding whether sediment releases comply with applicable water quality standards. When
evaluating water quality concerns during the PCN review process, the district engineer
should also consider water quality in a watershed context, specifically adverse effects to
water quality caused by non-point sources of pollution and stormwater discharges in that
watershed. Under the Clean Water Act, the states have the authority to address non-point
sources of pollution. Section 402(p) of the Clean Water Act addresses stormwater
discharges. When considered in the context of non-point source pollution and stormwater
pollution throughout the watershed that reaches the river or stream, the incremental
contribution of pollutants associated with sediments that might be released as a result of
low-head dam removal activities may be small.

One commenter said that these activities may result in a need to re-establish stream banks,
and recommended that the PCN require information on how the applicant will re-establish a
stable stream bank. Another commenter said that the PCN should describe how stream bank
erosion will be prevented after the low-head dam is removed. One commenter requested that
the PCN explain how the permittee will prevent streambank erosion once the water is drawn
down.

After the low-head dam is removed, the river or stream channel upstream of the low-head
dam will adjust to the change in hydrology and sediment transport. Downstream of the
removed low-head dam, the river or stream channel will also adjust. For low-head dams
with little storage function, there will likely be minor changes to river or stream channel bed
morphology as the stream adjusts itself to a more natural water flow and sediment transport
regime. The adjustment of a river or stream channel to low-head dam removal involves bed
aggradation, bed degradation, bar development, and floodplain formation, to eventually
resemble reference stream reaches (Bushaw-Newton et al. 2002). The low-head dam
impaired those stream functions, and the removal of the low-head dam allows those
functions to recover to the degree they can recover in a watershed that has changed during
the period the low-head dam was in place (Doyle et al. 2005). After a dam is removed,
vegetation rapidly colonizes the sediments exposed in the former impoundment (Orr and
Stanley 2006). If the project proponent wants to conduct discharges of dredged or fill
material into jurisdictional waters and wetlands or other regulated activities to repair the
river or stream channel and riparian areas, then he or she can request authorization under
NWP 27 or other form of DA authorization. We have added a Note to this NWP to make it
clear that NWP 27 or another form of DA authorization is required for those other river or
stream restoration activities, because this NWP only authorizes regulated activities
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conducted to remove the low-head dam.

The PCN does not need to describe how the permittee will re-establish stable stream banks.
Rivers and streams are dynamic systems and erosion and deposition are natural processes. If
the project proponent or riparian landowners want to conduct bank stabilization activities,
they may seek authorization under NWP 13, other NWPs, or other forms of DA
authorization. In the Note we added to this NWP, we also added a sentence to inform
permittees that bank stabilization activities may be authorized by NWP 13. In the PCN, the
prospective permittee may describe mitigation measures to minimize the adverse effects of
the low-head dam removal activity. Such mitigation measures could include phased

removal of the dam structure, sediment management activities, or conducting the low-head
dam removal activity to a time of year when aquatic organisms are not spawning.

One commenter stated that compensatory mitigation should be required for wetland losses
resulting from changes in hydrology caused by the removal of a low-head dam. One
commenter stated that the PCN for these activities should describe how the project
proponent will offset any losses of riparian wetlands that were established by the presence of
the low-head dam. One commenter suggested that upstream wetlands should be monitored
after the low-head dam is removed, to determine if there are adverse impacts to those
wetlands. One commenter recommended adding a provision to this NWP similar to a
provision of NWP 27 that states that compensatory mitigation is not required for those
activities because they must result in net increases in aquatic resource functions and
services. This commenter said such a provision is appropriate because any wetlands that
were established as a result of the construction and operation of a low-head dam became
established through losses of river and stream functions.

We have added a sentence to this NWP to state that, as a general rule, wetland compensatory
mitigation is not required for low-head dam removal activities authorized by this NWP
because these activities are restoration activities. Because the activities authorized by this
NWP are intended to restore river and stream structure, functions, and dynamics, we do not
believe that for most cases wetland compensatory mitigation should be required for losses of
wetlands that were established as a result of the water stored by the low-head dam.

However, there may be cases where the wetlands associated with the low-head dam
impoundment provide high levels of ecological functions and services and the district
engineer may determine that compensatory mitigation should be required to ensure that the
wetland losses caused by the NWP activity result in no more than minimal adverse
environmental effects. River and stream functions provide important ecological services,
and one of the objectives of this NWP is to facilitate the restoration of those ecological
functions and services. Wetlands that were present before the low-head dam was
constructed may recover if local hydrology has not changed substantially since the low-head
dam was constructed. For these reasons, the PCN should not include a wetland
compensatory mitigation proposal. There also does not need to be monitoring of upstream
wetlands after the low-head dam is removed.

One commenter asked for clarification on how the Corps would determine whether a low-
head dam is actually being used for its intended purpose. Many commenters said that the
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Corps should issue public notices for proposed low-head dam removals to solicit the views
of upstream riparian landowners and to notify downstream landowners that additional water
will be released in an effort to avoid property damage or hazards to people who use the river
or stream for recreation.

This NWP only authorizes the removal of low-head dams. It does not authorize the
construction or maintenance of low-head dams. Therefore, the current use of the low-head
dam is not relevant to PCN review process because the district engineer is evaluating the
reasonably foreseeable direct and indirect adverse environmental effects of the removal of
the low-head dam. The NWP authorization would apply to the entity that has the authority
to remove the low-head dam. That entity may be the dam owner or a federal, state, or local
government agency if there is no private owner of the low-head dam. Riparian landowners
upstream of the low-head dam should address their concerns to the owner of the low-head
dam, or other party responsible for deciding whether to remove the low-head dam or
conduct the repairs necessary to bring the low-head dam in compliance with current dam
safety requirements.

We are limiting this NWP to the removal of low-head dams, which have little storage
volume. There will be little additional water released downstream as the dam structure is
removed. For low-head dams, storm flows pass over the dam crest (Tschantz and Wright
2011), and any damage to downstream properties is likely to be due to the higher stream
discharges that occur during, and for a period of time after, those storm events. The removal
of low-head dams will improve public safety, because these dams present a safety hazard to
users of small craft such as canoes and kayaks (Tschantz and Wright 2011). We believe that
limiting this NWP to low-head dams helps ensure that adverse effects on downstream
landowners will be no more minimal. The removal of other types of dams (e.g., storage
dams or run-of-the-river dams), which may have substantial effects on downstream
landowners, is more appropriately evaluated under the individual permit process.

Several commenters stated their support for requiring PCNs for all activities authorized by
this NWP. One of these commenters said that the PCNs should be coordinated with the
resource agencies.

We are requiring PCNs for all activities authorized by this NWP. There are a number of
variables that need to be considered when evaluating dam removal activities, such as the
physical characteristics of the dam, sediment loads, geomorphology of the stream system,
hydrodynamics, and potential contaminants attached to fine sediments (Bushaw-Newton
2002). We believe that limiting this NWP to the removal of low-head dams reduces narrows
the potential activity-specific expression of those variables so that these low-head dam
removal activities will result in no more than minimal individual and cumulative adverse
environmental effects. If the district engineer evaluates the activity-specific characteristics
and determines the proposed activity will result in more than minimal adverse
environmental effects, after considering mitigation proposed by the applicant, he or she will
exercise discretionary authority and require an individual permit. We are not requiring
agency coordination for these PCNSs, but district engineers have the discretion to conduct
agency coordination on a case-by-case basis if they need assistance from other agencies in
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making their decisions on whether to issue NWP verifications.

2.0 Alternatives

This evaluation includes an analysis of alternatives based on the requirements of NEPA,
which requires a more expansive review than the Clean Water Act Section 404(b)(1)
Guidelines. The alternatives discussed below are based on an analysis of the potential
environmental impacts and impacts to the Corps, Federal, Tribal, and state resource
agencies, general public, and prospective permittees. Since the consideration of off-site
alternatives under the 404(b)(1) Guidelines does not apply to specific projects authorized by
general permits, the alternatives analysis discussed below consists of a general NEPA
alternatives analysis for the NWP.

2.1 No Action Alternative (No Nationwide Permit)

The no action alternative would not achieve one of the goals of the Corps Nationwide Permit
Program, which is to reduce the regulatory burden on applicants for activities that result in
only minimal individual and cumulative adverse environmental effects. The no action
alternative would also reduce the Corps ability to pursue the current level of review for other
activities that have greater adverse effects on the aquatic environment, including activities
that require individual permits as a result of the Corps exercising its discretionary authority
under the NWP program. The no action alternative would also reduce the Corps ability to
conduct compliance actions.

If this NWP is not available, substantial additional resources would be required for the
Corps to evaluate these minor activities through the individual permit process, and for the
public and Federal, Tribal, and state resource agencies to review and comment on the large
number of public notices for these activities. In a considerable majority of cases, when the
Corps publishes public notices for proposed activities that result in only minimal adverse
environmental effects, the Corps typically does not receive responses to these public notices
from either the public or Federal, Tribal, and state resource agencies. Another important
benefit of the NWP program that would not be achieved through the no action alternative is
the incentive for project proponents to design their projects so that those activities meet the
terms and conditions of an NWP. The Corps believes the NWPs have significantly reduced
adverse effects to the aquatic environment because most applicants modify their projects to
comply with the NWPs and avoid the delays and costs typically associated with the
individual permit process.

In the absence of this NWP, Department of the Army (DA) authorization in the form of
another general permit (i.e., regional or programmatic general permits, where available) or
individual permits would be required. Corps district offices may develop regional general
permits if an NWP is not available, but this is an impractical and inefficient method for
activities with no more than minimal individual and cumulative adverse environmental
effects that are conducted across the Nation. Not all districts would develop these regional
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general permits for a variety of reasons. The regulated public, especially those companies
that conduct activities in more than one Corps district, would be adversely affected by the
widespread use of regional general permits because of the greater potential for lack of
consistency and predictability in the authorization of similar activities with no more than
minimal individual and cumulative adverse environmental effects. These companies would
incur greater costs in their efforts to comply with different regional general permit
requirements between Corps districts. Nevertheless, in some states Corps districts have
issued programmatic general permits to take the place of this and other NWPs. However,
this approach only works in states with regulatory programs comparable to the Corps
Regulatory Program.

2.2 National Modification Alternatives

Since the Corps Nationwide Permit program began in 1977, the Corps has continuously
strived to develop NWPs that only authorize activities that result only in minimal individual
and cumulative adverse environmental effects. Every five years the Corps reevaluates the
NWPs during the reissuance process, and may modify an NWP to address concerns for the
aquatic environment. Utilizing collected data and institutional knowledge concerning
activities authorized by the Corps regulatory program, the Corps reevaluates the potential
impacts of activities authorized by NWPs. The Corps also uses substantive public
comments on proposed NWPs to assess the expected impacts. This NWP was developed to
authorize the removal of low-head dams in cases where those activities have only minimal
individual and cumulative adverse environmental effects. The Corps has considered
suggested changes to the terms and conditions of this NWP, as well as modifying or adding
NWP general conditions, as discussed in the preamble of the Federal Register notice
announcing the issuance of this NWP.

In the June 1, 2016, Federal Register notice, the Corps requested comments on the proposed
issuance of this NWP. The Corps proposed this new NWP to authorize the removal of low-
head dams. The removal of low-head dams restores the ecological functions and services
performed by rivers and streams and improves public safety.

2.3 Regional Modification Alternatives

An important aspect for the NWPs is the emphasis on regional conditions to address
differences in aquatic resource functions, services, and values across the nation. All Corps
divisions and districts are expected to add regional conditions to the NWPs to enhance
protection of the aquatic environment and address local concerns. Division engineers can
also revoke an NWP if the use of that NWP results in more than minimal adverse
environmental effects, especially in high value or rare wetlands and other waters. When an
NWP is issued or reissued by the Corps, division engineers issue supplemental decision
documents that evaluate potential impacts of the NWP at a regional level, and include
regional cumulative effects assessments.
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Corps divisions and districts also monitor and analyze the cumulative adverse effects of the
NWPs, and if warranted, further restrict or prohibit the use of the NWPs to ensure that the
NWPs do not authorize activities that result in more than minimal adverse environmental
effects. To the extent practicable, division and district engineers will use regulatory
automated information systems and institutional knowledge about the typical adverse effects
of activities authorized by NWPs, as well as substantive public comments, to assess the
individual and cumulative adverse environmental effects resulting from regulated activities.

2.4 Case-specific On-site Alternatives

Although the terms and conditions for this NWP have been established at the national level
to authorize most activities that have only minimal individual and cumulative adverse
environmental effects, division and district engineers have the authority to impose case-
specific special conditions on NWP authorizations to ensure that the authorized activities
will result in no more than minimal individual and cumulative adverse environmental
effects.

General condition 23 requires the permittee to minimize and avoid impacts to waters of the
United States to the maximum extent practicable on the project site. Off-site alternatives
cannot be considered for activities authorized by NWPs. During the evaluation of a pre-
construction notification, the district engineer may determine that additional avoidance and
minimization is practicable. The district engineer may also condition the NWP
authorization to require compensatory mitigation to offset losses of waters of the United
States and ensure that the net adverse environmental effects are no more than minimal. As
another example, the NWP authorization can be conditioned to prohibit the permittee from
conducting the activity during specific times of the year to protect spawning fish and
shellfish. If the proposed activity will result in more than minimal adverse environmental
effects, then the district engineer will exercise discretionary authority and require an
individual permit. Discretionary authority can be asserted where there are concerns for the
aquatic environment, including high value aquatic habitats. The individual permit review
process requires a project-specific alternatives analysis, including the consideration of off-
site alternatives, and a public interest review.

3.0 Affected Environment

This environmental assessment is national in scope because the NWP may be used across
the country, unless the NWP is revoked or suspended by a division or district engineer under
the procedures in 33 CFR 330.5(c) and (d), respectively. The affected environment consists
of terrestrial and aquatic ecosystems in the United States, as they have been directly and
indirectly affected by past and present federal, non-federal, and private activities. The past
and present activities include activities authorized by the various NWPs issued from 1977 to
2012, activities authorized by other types of Department of the Army (DA) permits, as well
as other federal, tribal, state, and private activities that are not regulated by the Corps.
Aquatic ecosystems are also influenced by past and present activities in uplands, because
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those land use/land cover changes in uplands and other activities in uplands have indirect
effects on aquatic ecosystems (e.g., MEA 2005b, Reid 1993). Due to the large geographic
scale of the affected environment (i.e., the entire United States), as well as the many past
and present human activities that have shaped the affected environment, it is only practical
to describe the affected environment in general terms. In addition, it is not possible to
describe the environmental conditions for specific sites where the NWPs may be used to
authorize eligible activities.

The total land area in the United States is approximately 2,264,000,000 acres, and the total
land area in the contiguous United States is approximately 1,894,000,000 acres (Nickerson
etal. 2011). Land uses in 48 states of the contiguous United States as of 2007 is provided in
Table 3.1 (Nickerson et al. 2011). Of the land area in the entire United States, approximately
60 percent (1,350,000,000 acres) is privately owned (Nickerson et al. 2011). In the
contiguous United States, approximately 67 percent of the land is privately owned, 31
percent is held by the United States government, and two percent is owned by state or local
governments (Dale et al. 2000). Developed non-federal lands comprise 4.4 percent of the
total land area of the contiguous United States (Dale et al. 2000).

Table 3.1. Major land uses in the United States (Nickerson et al. 2011).

Land Use Acres SEIEEL 8T
Total
Agriculture 1,161,000,000 51.3
Forest land 544,000,000 24.0
Transportation use 27,000,000 1.2
Recreation and wildlife areas 252,000,000 11.1
National defense areas 23,000,000 1.0
Urban land 61,000,000 2.7
Miscellaneous use 197,000,000 8.7
Total land area 2,264,000,000 100.0

3.1 Quantity of Aquatic Ecosystems in the United States

There are approximately 283.1 million acres of wetlands in the United States; 107.7 million
acres are in the conterminous United States and the remaining 175.4 million acres are in
Alaska (Mitsch and Hernandez 2013). Wetlands occupy less than 9 percent of the global
land area (Zedler and Kercher 2005). According to Dahl (2011), wetlands and deepwater
habitats cover approximately 8 percent of the land area in the conterminous United States.
Rivers and streams comprise approximately 0.52 percent of the total land area of the
continental United States (Butman and Raymond 2011). Therefore, the wetlands, streams,
rivers, and other aquatic habitats that are potentially waters of the United States and subject
to regulation by the Corps under Section 404 of the Clean Water Act and Section 10 of the
Rivers and Harbors Act of 1899 comprise a minor proportion of the land area of the United
States. The remaining land area of the United States (more than 92 percent, depending on
the proportion of wetlands, streams, rivers, and other aquatic habitats that are subject to
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regulation under those two statutes) is outside the Corps regulatory authority.

Dahl (1990) estimated that approximately 53 percent of the wetlands in the conterminous
United States were lost in the 200-year period from the 1780s to 1980s, while Alaska lost
less than one percent of its wetlands and Hawaii lost approximately 12 percent of its original
wetland acreage. In the 1780s, there were approximately 221 million acres of wetlands in
the conterminous United States (Dahl 1990). California lost the largest percentage of its
wetlands (91 percent), whereas Florida lost the largest acreage (9.3 million acres) (Dahl
1990). During that 200-year period, 22 states lost more than 50 percent of their wetland
acreage, and 10 states have lost more than 70 percent of their original wetland acreage (Dahl
1990).

Frayer et al. (1983) evaluated wetland status and trends in the United States during the
period of the mid-1950s to the mid-1970s. During that 20-year period, approximately 7.9
million acres of wetlands (4.2 percent) were lost in the conterminous United States. Much of
the loss of estuarine emergent wetlands was due to changes to estuarine subtidal deepwater
habitat, and some loss of estuarine emergent wetlands was due to urban development. For
palustrine vegetated wetlands, nearly all of the losses of those wetlands were due to
agricultural activities (e.g., conversion to agricultural production).

The U.S. Fish and Wildlife Service also examined the status and trends of wetlands in the
United States during the period of the mid-1970s to the 1980s, and found that there was a
net loss of more than 2.6 million acres of wetlands (2.5 percent) during that time period
(Dahl and Johnson 1991). Freshwater wetlands comprised 98 percent of those wetland losses
(Dahl and Johnson 1991). During that time period, losses of estuarine wetlands were
estimated to be 71,000 acres, with most of that loss due to changes of emergent estuarine
wetlands to open waters caused by shifting sediments (Dahl and Johnson 1991).
Conversions of wetlands to agricultural use were responsible for 54 percent of the wetland
losses, and conversion to other land uses resulted in the loss of 41 percent of wetlands (Dahl
and Johnson 1991). Urban development was responsible for five percent of the wetland loss
(Dahl and Johnson 1991). The annual rate of wetland loss has decreased substantially since
the 1970s (Dahl 2011), when wetland regulation became more prevalent (Brinson and
Malvarez 2002).

Between 2004 and 2009, there was no statistically significant difference in wetland acreage
in the conterminous United States (Dahl 2011). According to the 2011 wetland status and
trends report, during the period of 2004 to 2009 urban development accounted for 11 percent
of wetland losses (61,630 acres), rural development resulted in 12 percent of wetland losses
(66,940 acres), silviculture accounted for 56 percent of wetland losses (307,340 acres), and
wetland conversion to deepwater habitats caused 21 percent of the loss in wetland area
(115,960 acres) (Dahl 2011). Some of the losses occurred to wetlands that are not subject to
Clean Water Act jurisdiction and some losses are due to activities not regulated under
Section 404 of the Clean Water Act, such as unregulated drainage activities, exempt forestry
activities, or water withdrawals. From 2004 to 2009, approximately 100,020 acres of
wetlands were gained as a result of wetland restoration and conservation programs on
agricultural land (Dahl 2011). Another source of wetland gain is conversion of other uplands
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to wetlands, resulting in a gain of 389,600 acres during the period of 2004 to 2009 (Dahl
2011). Inventories of wetlands, streams, and other aquatic resources are incomplete because
the techniques used for those studies cannot identify some of those resources (e.g., Dahl
(2011) for wetlands; Meyer and Wallace (2001) for streams).

Losses of vegetated estuarine wetlands due to the direct effects of human activities have
decreased significantly due to the requirements of Section 404 of the Clean Water Act and
other laws and regulations (Dahl 2011). During the period of 2004 to 2009, less than one
percent of estuarine emergent wetlands were lost as a direct result of human activities, while
other factors such as sea level rise, land subsidence, storm events, erosion, and other ocean
processes caused substantial losses of estuarine wetlands (Dahl 2011). The indirect effects of
other human activities, such as oil and gas development, water extraction, development of
the upper portions of watersheds, and levees, have also resulted in coastal wetland losses
(Dahl 2011). Eutrophication of coastal waters can also cause losses of emergent estuarine
wetlands, through changes in growth patterns of marsh plants and decreases in the stability
of the wetland substrate, which changes those marshes to mud flats (Deegan et al. 2012).

The Emergency Wetlands Resources Act of 1986 (Public Law 99-645) requires the USFWS
to submit wetland status and trends reports to Congress (Dahl 2011). The latest status and
trends report, which covers the period of 2004 to 2009, is summarized in Table 3.2. The
USFWS status and trends report only provides information on acreage of the various aquatic
habitat categories and does not assess the quality or condition of those aquatic habitats (Dahl
2011).
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Table 3.2. Estimated aquatic resource acreages in the conterminous
United States in 2009 (Dahl 2011).

Aguatic Habitat Category '?stizg]g;ii(ﬁggf
Marine intertidal 227,800
Estuarine intertidal non-vegetated 1,017,700
Estuarine intertidal vegetated 4,539,700
All intertidal waters and wetlands 5,785,200

Freshwater ponds 6,709,300
Freshwater vegetated 97,565,300
e  Freshwater emergent wetlands 27,430,500
e  Freshwater shrub wetlands 18,511,500
e  Freshwater forested wetlands 51,623,300
All freshwater wetlands 104,274,600

Lacustrine deepwater habitats 16,859,600
Riverine deepwater habitats 7,510,500
Estuarine subtidal habitats 18,776,500
All wetlands and deepwater habitats 153,206,400

The acreage of lacustrine deepwater habitats does not include the open waters of Great
Lakes (Dahl 2011).

The Federal Geographic Data Committee has established the Cowardin system developed by
the U.S. Fish and Wildlife Service (USFWS) (Cowardin et al. 1979) as the national standard
for wetland mapping, monitoring, and data reporting (Dahl 2011) (see Federal Geographic
Data Committee (2013)). The Cowardin system is a hierarchical system which describes
various wetland and deepwater habitats, using structural characteristics such as vegetation,
substrate, and water regime as defining characteristics. Wetlands are defined by plant
communities, soils, or inundation or flooding frequency. Deepwater habitats are
permanently flooded areas located below the wetland boundary. In rivers and lakes,
deepwater habitats are usually more than two meters deep. The Cowardin et al. (1979)
definition of “wetland” differs from the definition used by the Corps and U.S. EPA for the
purposes of implementing Section 404 of the Clean Water Act. The Corps-U.S. EPA
regulations defines wetlands as “those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in saturated
soil conditions. Wetlands generally include swamps, marshes, bogs, and similar areas.” [33
CFR 328.3(c)(4); 40 CFR 230.3(0)(3)(iv)] The Cowardin et al. (1979) requires only one
factor (i.e., wetland vegetation, soils, hydrology) to be present for an area to be a wetland,
while the Corps-U.S. EPA wetland definition requires all three factors to be present under
normal circumstances (Tiner 1997b, Mitsch and Gosselink 2015). The NWI produced by
applying the Cowardin et al. (1979) definition is the only national scale wetland inventory
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available. There is no national inventory of wetland acreage based on the Corps-U.S. EPA
wetland definition at 33 CFR 328.3(c)(4).

There are five major systems in the Cowardin classification scheme: marine, estuarine,
riverine, lacustrine, and palustrine (Cowardin et al. 1979). The marine system consists of
open ocean on the continental shelf and its high energy coastlines. The estuarine system
consists of tidal deepwater habitats and adjacent tidal wetlands that are usually partially
enclosed by land, but may have open connections to open ocean waters. The riverine system
generally consists of all wetland and deepwater habitats located within a river channel. The
lacustrine system generally consists of wetland and deepwater habitats located within a
topographic depression or dammed river channel, with a total area greater than 20 acres.

The palustrine system generally includes all non-tidal wetlands and wetlands located in tidal
areas with salinities less than 0.5 parts per thousand; it also includes ponds less than 20 acres
in size. Approximately 95 percent of wetlands in the conterminous United States are
freshwater wetlands, and the remaining 5 percent are estuarine or marine wetlands (Dahl
2011).

According to Hall et al. (1994), there are more than 204 million acres of wetlands and
deepwater habitats in the State of Alaska, including approximately 174.7 million acres of
wetlands. Wetlands and deepwater habitats comprise approximately 50.7 percent of the
surface area in Alaska (Hall et al. 1994).

The National Resources Inventory (NRI) is a statistical survey conducted by the Natural
Resources Conservation Service (NRCS) (USDA 2015) of natural resources on non-federal
land in the United States. The NRCS defines non-federal land as privately owned lands,
tribal and trust lands, and lands under the control of local and state governments. Acreages
of palustrine and estuarine wetlands and the land uses those wetlands are subjected to are
summarized in Table 3.3. The 2012 NRI estimates that there are 111,220,800 acres of
palustrine and estuarine wetlands on non-Federal land and water areas in the United States
(USDA 2015). The 2012 NRI estimates that there are 49,518,700 acres of open waters on
non-Federal land in the United States, including lacustrine, riverine, and marine habitats, as
well as estuarine deepwater habitats.
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Table 3.3. The 2012 National Resources Inventory acreages for
palustrine and estuarine wetlands on non-federal land, by land cover/use

category (USDA 2015).
Area of Palustrine and
National Resources Inventory Land Cover/Use Category Estuarine Wetlands
(acres)

::;r?gland, pastureland, and Conservation Reserve Program 17,800,000
forest land 65,800,000
rangeland 8,000,000
other rural land 14,700,000
developed land 1,400,000
water area 3,600,000
Total 111,300,000

The land cover/use categories used by the 2012 NRI are defined below (USDA 2015).
Croplands are areas used to produce crops grown for harvest. Pastureland is land managed
for livestock grazing, through the production of introduced forage plants. Conservation
Reserve Program land is under a Conservation Reserve Program contract. Forest land is
comprised of at least 10 percent single stem woody plant species that will be at least 13 feet
tall at maturity. Rangeland is land on which plant cover consists mostly of native grasses,
herbaceous plants, or shrubs suitable for grazing or browsing, and introduced forage plant
species. Other rural land consists of farmsteads and other farm structures, field windbreaks,
marshland, and barren land. Developed land is comprised of large urban and built-up areas
(i.e., urban and built-up areas 10 acres or more in size), small built-up areas (i.e., developed
lands 0.25 to 10 acres in size), and rural transportation land (e.g., roads, railroads, and
associated rights-of-way outside urban and built-up areas). Water areas are comprised of
waterbodies and streams that are permanent open waters.

The wetlands data from the Fish and Wildlife Service’s Status and Trends study and the
Natural Resources Conservation Service’s National Resources Inventory should not be
compared, because they use different methods and analyses to produce their results (Dahl
2011).

Leopold, Wolman, and Miller (1964) estimated that there are approximately 3,250,000 miles
of river and stream channels in the United States. This estimate is based on an analysis of
1:24,000 scale topographic maps. Their estimate does not include many small streams.
Many small streams, especially headwater streams, are not mapped on 1:24,000 scale U.S.
Geological Survey (USGS) topographic maps (Leopold 1994) or included in other
inventories (Meyer and Wallace 2001), including the National Hydrography Dataset
(Elmore et al. 2013). Many small streams and rivers are not identified through maps
produced by aerial photography or satellite imagery because of inadequate image resolution
or trees or other vegetation obscuring the visibility of those streams from above (Benstead
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and Leigh 2012). In a study of stream mapping in the southeastern United States, only 20
percent of the stream network was mapped on 1:24,000 scale topographic maps, and nearly
none of the observed intermittent or ephemeral streams were indicated on those maps
(Hansen 2001). Another study in Massachusetts showed that those types of topographic
maps exclude over 27 percent of stream miles in a watershed (Brooks and Colburn 2011).
For a 1:24,000 scale topographic map, the smallest tributary found by using 10-foot contour
interval has a drainage area of 0.7 square mile and length of 1,500 feet, and smaller stream
channels are common throughout the United States (Leopold 1994). Benstead and Leigh
(2012) found that the density of stream channels (length of stream channels per unit area)
identified by digital elevation models was three times greater than the drainage density
calculated by using USGS maps. Elmore et al. (2013) made similar findings in watersheds
in the mid-Atlantic, where they determined that the stream density was 2.5 times greater
than the stream density calculated with the National Hydrography Dataset. Due to the
difficulty in mapping small streams, there are no accurate estimates of the total number of
river or stream miles in the conterminous United States that might be considered as “waters
of the United States.”

The quantity of the Nation’s aquatic resources presented by studies that estimate the length
or number of stream channels (see above) or the acreage of wetlands (USFWS status and
trends studies, National Wetland Inventory (NWI), and Natural Resources Inventory (NRI)
are underestimates, because those inventories do not include many small wetlands and
streams. The USFWS status and trends study does not include Alaska, Hawaii, or the
territories. The underestimate of national wetland acreage by the USFWS status and trends
study and the NWI is primarily the result of the minimum size of wetlands detected through
remote sensing techniques and the difficulty of identifying certain wetland types through
those remote sensing techniques. The remote sensing approaches used by the USFWS for
its NWI maps and its status and trends reports result in errors of omission that exclude
wetlands that are difficult to identify through photointerpretation (Tiner 1997a). These errors
of omission are due to wetland type and the size of target mapping units (Tiner 1997a).
Therefore, it is important to understand the limitations of the source data when describing
the environmental baseline for wetlands using maps and studies produced by remote
sensing, especially in terms of wetland quantity.

Factors affecting the accuracy of wetland maps made by remote sensing include: the degree
of difficulty in identifying a wetland, map scale, the quality and scale of the source
information (e.g., aerial or satellite photos), the environmental conditions when the source
information was obtained, the time of year source information was obtained, the mapping
equipment, and the skills of the people producing the maps (Tiner 1999). The map scale
usually affects the target mapping unit, which is the minimum wetland size that can be
consistently mapped (Tiner 1997b). In general, wetland types that are difficult to identify
through field investigations are likely to be underrepresented in maps made by remote
sensing (Tiner 1999). Wetlands difficult to identify through remote sensing include forested
wetlands, small wetlands, narrow wetlands, mowed wetlands, farmed wetlands, wetlands
with hydrology at the drier end of the wetland hydrology continuum, and significantly
drained wetlands (Tiner 1999). In the most recent wetland status and trends report published
by the U.S. Fish and Wildlife Service, the target minimum wetland mapping unit was 1 acre,

23



although some easily identified wetlands as small as 0.1 acre were identified in that effort
(Dahl 2011). The National Wetland Inventory identifies wetlands regardless of their
jurisdictional status under the Clean Water Act (Tiner 1997b).

Activities authorized by NWPs will adversely affect a smaller proportion of the Nation’s
wetland base than indicated by the wetlands acreage estimates provided in the most recent
status and trends report, or the NWI maps for a particular region.

Not all wetlands, streams, and other types of aquatic resources are subject to federal
jurisdiction under t