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Chapter 1 Introduction

Relative sea-level rise (SLR)! rates along the Upper Texas Coast region and in Galveston Bay are
some of the highest in the country due to high levels of petrochemical and groundwater
extractions. Regardless of the underlying causes, tide gauges and other metrics inarguably
indicate that SLR is occurring (Fig. 1). Since 1908, Galveston Island has recorded a rise in relative
sea level of about 2 ft. About half of this rise is due to a global increase in ocean water volume
caused by the thermal expansion of water and melting polar ice sheets while local land
subsidence caused the remainder. The amount of relative SLR across the greater Houston area
varies because of differences in how much the land is subsiding. Land subsidence has been and
is expected to remain an important component of relative SLR during the next 100 years, and
the global component of the rate of SLR is expected to increase. Higher SLR rates along the U.S.
Gulf Coast portend higher vulnerability to coastal hazards such as flooding for Texas.

Sea Level Trends
mmlyr (feet/century)

— ®91012(3tod4) ©0to3(0to 1)
©6to9(2to3) @ Hto0d(-2to0)
O 3to6(1to2) ® -12to-6(-4to-2)

® .18 to -12 (-6 to -4)

Figure 1: Relative SLR rates in the Upper Texas Coast are some of the highest in the Gulf region.

Wetland environments have narrow vertical ranges relative to sea level within which they can
exist. A rise in water level of just a few inches, therefore, can cause uplands to convert to
wetlands and wetlands to open water. This is due to a small tide range, low elevations, gentle
slopes, and lack of sediment accretion to counteract rising water level. In the Houston area, the
built environment compounds this problem by creating barriers for upward wetland migration,
a situation known as coastal squeeze (Fig. 2). This squeeze results in a degraded natural
environment and a built environment more exposed to flooding, storm surges, and erosion.

1Sea-level rise is usually discussed as either “global/mean” or “relative.” Global/mean” sea-level rise is the globally
averaged amount that sea level is increasing while “relative” sea-level rise is the amount of increase in ocean level
is a specific place relative to the adjacent land.
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Saltmarsh at current sea level
The marsh develops on the gentle sloping
shore in the intertidal zone, above water at

low tide and below water at high tide

Saltmarsh migration as sea level rises Coastal Squeeze
The marsh is able to migrate landward if Development prevents the marsh from
there is available open space and the slope is migrating landward and the marsh is lost
not too steep to open water

T

Sea Level

Sea Level

Figure 2: Coastal squeeze is when wetland environments such as marshes lose their areal extent due to the
presence of impervious barriers combined with SLR. 2

Shoreline armoring will prevent the inland migration of wetland vegetation and coastal
ecosystems as sea level rises.3 Blocking landward migration of the shore interferes with the
public’s rights under the public trust doctrine, which establishes the right of the public to fully
enjoy public trust lands and waters. Armoring isolates the land from the water, changing
marine ecosystems, habitats, plants and animals, negatively impacting environmental functions
of the shoreline. The state’s tidelands and submerged waters are part of the public trust.
Therefore, if shoreline armoring damages the underlying ecosystem or impedes or eliminates
coastal access or recreational opportunities, the installation and ongoing maintenance of the
armoring could constitute a public trust violation.* Armoring the shoreline ultimately causes the
beach to narrow and disappear.

Armoring has other drawbacks as well. Armoring disrupts the movement of sediment along
beaches by blocking the movement of sand along the shoreline and sequestering sediment that
would normally erode to form other beaches. This disrupts the natural processes that replenish

2 Marissa Dotson, Environmental impacts of sea level rise in the Galveston Bay, Texas region (2016) (published M.S.
thesis, Texas A&M University).

3 Rhode Island Coastal Resources Management Program (a.k.a. Redbook 650-RICR-20-00-10), §§ 1.1.10.A.30.a &
1.2.2.C.1.d (2017), available at http://www.crmc.ri.gov/regulations/RICRMP.pdf.

4 Molly Loughney Melius & Margaret R. Caldwell, Stanford Law School, Managing Coastal Armoring and Climate
Change Adaptation in the 215 Century, 29 (2015), http://law.stanford.edu/wp-
content/uploads/2015/07/CalCoastArmor-FULL-REPORT-6.17.15.pdf; see also Melissa K. Scanlan, Shifting Sands: A
Meta-Theory for Public Access and Private Property Along the Coast, 65 S.C. L. Rev. 295, 362 (2013). See also,
Joseph Sax, Some Unorthodox Thoughts About Rising Sea Levels, Beach Erosion, and Property Rights, 11 Vt. J. Envtl.
L. 641 (2010) (sometimes the state is both a property owner and regulator).
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the shoreline, reducing the natural delivery of sand and gravel to the shoreline.> Thus, the
placement of hard shoreline structures on beaches will literally drown beaches.® Shoreline
armoring can actually exacerbate flood risk by disrupting natural floodplain processes. ’ For all
these reasons, armoring should be considered the adaptation option of last resort and only
used under limited circumstances.

The natural and built infrastructures of the greater Houston area are situated on a low-lying
coastal plain that is vulnerable to SLR. This rise will continue to cause protective natural
environments to diminish as critical coastal environments, such as coastal wetlands, migrate or
convert to open water. Mitigating the impacts warrants proactive planning, policies, and action
at the local level. In the interest of protecting their constituents and the high density of
valuable infrastructure in the Upper Texas Coast, state and local governments must devise
appropriate SLR adaptation strategies. Currently, the population of the greater Houston area
has incomplete information on the extent of projected SLR and its socioeconomic, policy, and
legal impacts. These information gaps pose a serious threat to the stability of the region’s
natural and built infrastructure into the next century and could seriously hinder or delay the
region’s social and economic progress.

This paper explores the opportunities and challenges for Texas communities based on the
available and relevant laws, policies, tools, and funding mechanisms. Chapter 2 offers an
overview of Texas’ already-established legal and policy framework that may be used to deal
with SLR at both the state and local levels as well as a discussion of options that Upper Texas
Coast communities can use to address SLR. Chapter 3 discusses four large-scale projects that
can mitigate SLR damages along the Upper Texas Coast and explores living shorelines, a
progressive method to buffer the effects of SLR due to its natural land/sea interface and ability
to vertically accrete and thus keep pace with SLR. Chapter 4 explores four Texas case studies
and possibilities that each have for responding to SLR. Florida is probably the Gulf state most
threatened by SLR, thus it is ahead of other Gulf States in planning for future threats. Because
Florida’s SLR adaptation strategies and projects may be illuminating in dealing with impending
challenges along the Upper Texas Coast, Chapter 5 discusses Florida, within that context, for
comparison purposes. Chapter 6 lays out the mechanisms available to fund SLR adaptation or
adaptation projects within Texas. Finally, Appendices A and B summarize local governmental
policies and ordinances referring to SLR currently in place in cities in Florida and Texas.

This is part of a project that explores SLR along the Upper Texas Coast within a larger context.
The larger project includes online resources that map the current status of coastal areas, with
the ecological services the natural infrastructure provides, and project likely future changes in
the distribution of specific environments. By showing areas that are at risk to the negative
impacts of SLR and estimating the environmental and socio-economic costs, Living with Sea

SDepartment of Ecology, State of Washington, Marine Shoreline Armoring and Puget Sound (February 2010)
https://fortress.wa.gov/ecy/publications/documents/1006003.pdf.

6 See William A. Stiles, Jr., A “Toolkit” for Sea Level Rise Adaption in Virgina 5 (n.d.), http://perma.cc/G9QU-ZCB2
(arguing that adaptation strategies must be developed now).

7 Melius & Caldwell, supra note 4, at 8.
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Level Rise on the Upper Texas Coast provides essential information for planning the
conservation, protection, or restoration of coastal environments; informs strategic private and
public land acquisitions; identifies new locations for growth and development; analyzes the
dynamics of coastal environments over time to determine the design, viability, and lifespan of
projects in specific locations; and leverages the included assessment of potential SLR impacts
on the greater Houston area to mitigate and adapt to higher sea level during the next 50 to 100
years. This assessment involves projecting the geographic changes that SLR is expected to
cause, the economic impact on the natural and built environments, and an analysis of current
policies and opportunities for coastal zone management with respect to SLR. Chapter 4
discusses four Upper Texas Coast sites that were modeled using the Sea Level Affecting
Marshes Model to quantify how SLR would affect geoenvironments under various shoreline
stabilization method scenarios.

Results of this work are disseminated through a data- and information-rich website that
enables policy makers, managers, and the community at large to evaluate the impacts or risks
of private and public land use decisions with greater precision and accuracy. The website is
designed to increase public awareness of the impacts of past and future SLR. It will help policy
makers, environmental managers, conservationists, philanthropic organizations, and the
business community to evaluate the merits of public policies, community-based adaptation and
adaptation activities, and investment decisions in the context of anticipated changes in coastal
landscapes and threats. The website includes a map viewer and tools for visualizing data that
are accessible by other researchers or members of the public.

By developing and disseminating data and information needed for addressing the impacts of
SLR during the next 50 to 100 years, this project seeks to create and inspire opportunity for
local innovation in adaptation and adaptation efforts and help people make more informed
investments. These investments may be small, such as the purchase of an individual home, or
larger scale investments, like the construction of new neighborhoods, schools and business
centers, and the private or public funding of a local or regionally based adaptation or
adaptation initiative.

Chapter 2 Texas

Regardless of the underlying causes of climate change, coastal communities are beginning to
recognize that they must plan for changing and variable conditions. Across the globe, sea levels
are changing as global mean temperatures rise that causes the thermal expansion of ocean
water and the melting of massive polar ice sheets. These two processes combined cause
eustatic SLR, which occurs as the volume and amount of water in the world’s oceans increase.
Relative SLR is eustatic SLR combined with any changing elevation of the land relative to a fixed
datum. Either the land can rise in a process called uplift or it can sink, a phenomenon known as
subsidence. Many areas in the Gulf region have been subsiding due to petrochemical and
groundwater withdrawals and urban compaction of soils. SLR already has affected states in the
region, and related issues will increase in the future.
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The State of Texas has done little rulemaking in the context of SLR despite its vulnerable
position along the Gulf Coast. Following the State’s inaction, Texas coastal counties and
municipalities have done little with what authority they have to protect their citizens from this
danger. However, counties and municipalities can use their power to further enforce or create
new laws that adapt to the consequences of SLR. Therefore, in order to know how to plan
adaptation strategies for SLR, it is essential to understand what the powers and limitations are
of the different stratum of the government. This section discusses how Texas could begin
planning for and implementing SLR adaptation projects. It begins with a discussion of what
agencies could be involved in that process and how the various levels of government have
different roles. An exploration of the legal framework, including the differences in strategy for
Gulf- and bay-facing shorelines, follows. This information is important to give context as to
what actions are permissible and who has the authority to do what.

2.1 Agencies

The Texas General Land Office (GLO) takes charge of many duties through delegation from the
Legislature including, among other projects and studies, the oversight of the Coastal
Management Program?® (CMP), the Texas Open Beaches Act® (TOBA), the Dune Protection Act®
(DPA), and the Coastal Erosion Planning and Response Act'! (CEPRA). Each of these programs is
discussed below. The GLO controls any construction or significant land modification on state
lands and the permitting system for such action.!? State lands include “submerged lands,” and
to construct piers, bulkheads, or other structures, one must apply for an easement or lease
from the GLO. In addition, such works also require a Section 10 permit from the U.S. Army
Corps of Engineers (USACE) when located in “waters of the U.S.,” as defined in Section 10 of the
federal Rivers and Harbors Act.?

Although it is a federal agency, USACEhas authority over all “waters of the U.S.” which includes
certain wetlands. According to Section 404 of the Clean Water Act%i may permit development
in such areas, and, along with the EPA&:: issues and potential efforts in regards to wetland

protection and preservation.* Therefore, it has a direct connection with SLR adaptation issues

and potential efforts in regards to wetland protection and preservation.

2.2 Counties

Counties are divisions of the State, and the Constitution or statutes grant their authority. They
cannot pass ordinances by their own power, and, unlike most states, counties in Texas have

8 Tex. Nat. Res. Code § 33 (2016).

% Id. at § 61.011.

10 /d. at § 63.

11 /d. at §§ 33.603-608.

12 John S. Jacob, et. al., Texas A&M University, Anticipated Local Response to Seal Level Rise Along the Texas Coast:
A First Approximation 8. (2007).

BUd.

14 United States Environmental Protection Agency, CWA Section 404 Enforcement Overview, at
http://water.epa.gov/type/wetlands/outreach/fact15.cfm.
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negligible zoning power.'®> Some statutes give counties regulatory abilities on environmental
issues.® For example, per Texas statutes, counties may adopt and enforce land use regulations
on development in areas that are determined to be prone to flooding under the National Flood
Insurance Act of 1968.Y” While the definition of “flood” does not encompass the idea of SLR,
this precedent of requirements for meeting minimum building standards in certain areas could
be useful for SLR adaptation.

However, the federal government has established taxpayer-backed subsidized insurance
options to allow widespread, affordable insurance coverage against flooding. The insurance
rates are kept artificially low and thus do not reflect the true risk, which can lead to land
development in potentially hazardous areas.® The fact that federal insurance is provided for
coastal areas prone to flooding could deter greater SLR adaptation goals. This is because federal
insurance supports further development in areas where stronger SLR adaptation strategies
could be implemented. Moreover, federally provided insurance in areas known to flood
“create[s] perverse incentives for repetitive insurance claims and an unsustainable level of
financial exposure for all taxpayers.”?®

Reforming federal and state insurance programs for coastal properties could encourage
residents to be more cautious and thoughtful in developing along the coast. It may also
motivate implementation and development of SLR adaptation plans, such as the preservation
of wetlands and other natural defenses to combat flooding. Based on 2013 Federal Emergency
Management Agency (FEMA) data, Texas had 641,653 National Flood Insurance Program (NFIP)
policies issued. The total value of insurance coverage in Texas was $162,213,731,200 whereas
the total value of premiums paid was $368,060,396.2° When the NFIP cannot meet the payout
costs for major storms through the premiums collected, the program must borrow from the
U.S. Treasury; this exposes taxpayers at large, including those who live inland, away from the
coastline. After hurricanes Harvey, Irma, and Maria in 2017, Congress forgave $16 billion of
NFIP debt so that the NFIP would not run out of borrowing authority just as it needed to begin
paying claims for the costliest year of natural disasters to hit the United States. The Biggert-
Waters Act of 2012 attempted to increase the cost of flood insurance to reflect the “true risk”
of all properties?!; the Bigger-Waters Act was signed into law, but portions were subsequently

15 Tex. Const. art. IX, § 1; William Maxwell, et al. Texas Politics Today. 2015-2016 Ed.

16 Tex. Water Code Ann. §§ 16.311 to 16.3161 (2013).

17 Tex. Loc. Gov't Code Ann. § 240.901 (West); 36A Tex. Prac., County And Special District Law § 45.4 (2d ed.)

18 Cf. U.S. Government Accountability Office 11-297, FEMA: Action Needed to Improve Administration of the
National Flood Insurance Program 5, 49 (2011), https://www.gao.gov/products/GA0O-11-297.

19 Rachel Cleetus, Overwhelming Risk: Rethinking Flood Insurance in a World of Rising Seas, Union of Concerned
Scientists (2014), available at

https://www.ucsusa.org/sites/default/files/legacy/assets/documents/global warming/Overwhelming-Risk-Full-
Report.pdf.

20 /d.

21 National Flood Insurance Program, U.S. Dept. of Homeland Security, Changes to Flood Insurance Rates: What
They are and How to Explain Them, https://www.fema.gov/media-library-data/1382115115666-
0fba8b9a68fef69d546513c6dal05bbe/BW12 AgentWhat to Know Say Sect205 Sept2013.pdf.
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altered or repealed due to public outcry over skyrocketing insurance prices.??> Combined with
the inevitable rise in sea level, the low cost of flood insurance does not accurately reflect the
true risk faced by property owners, which, in turn, deters more active SLR adaptation strategies.

Other coastal county duties, as mandated by the DPA, include establishing dune protection
lines.?3 Overall, however, counties do not have a flexible, overarching mechanism to effectively
address SLR.

2.3 Municipalities

Texas municipalities are created by incorporation either under the general laws of the State or
by the adoption of a home rule charter.?* Therefore, Texas municipalities can be divided into
two categories: home rule municipalities and general law municipalities.?> Home rule
municipalities must have a minimum population of 5,000 residents, and they may adopt or
amend an existing charter by a majority vote. Such cities derive their authority from the Texas
Constitution and have all the powers of the state; however, their ordinances must not be
expressly prohibited or preempted by state law.%® Conversely, there are three types of general
law municipalities. All three only have powers that the State expressly confers on them. As
such, they may not initiate action unless under express direction or permission. Municipal
ordinances supersede county laws within the cities’ jurisdiction.?’

Population size determines the extent of municipalities’ extraterritorial jurisdiction. The larger
the population, the further the extraterritorial jurisdiction extends past the city limit boundary
line.? Both home rule and general law municipalities may regulate to promote public health,
safety and welfare within their extraterritorial jurisdiction.

All municipalities may implement their police powers to establish ordinances to promote
health, safety, and welfare. Examples include planning and development for flood controls, land
use restrictions through zoning and platting ordinances, general nuisance ordinances, and
ordinances “protecting and preserving places and areas of historical, cultural, or architectural
importance and significance.”?° However, some municipalities do not use a zoning system.
Houston, the largest city in Texas and one that exists in the watershed of Galveston Bay, is an

22 The Center for Insurance Policy and Research, National Association of Insurance Commissioners, National Flood
Insurance Program, at https://www.naic.org/cipr_topics/topic_nfip.htm. It is important to note that the
Homeowners Flood Insurance Affordability Act of 2014 did not, as many believe, completely repeal the Biggert-
Waters Act of 2012. Many of the insurance rate increases in Biggert-Waters are still in place, but they are occurring
more slowly than they would have under the Biggert-Waters Act.

23 Tex. Nat. Res. Code Ann. § 63.011 (2016).

24 Tex. Loc. Gov't Code Ann. § 5.001 (2013).

25 Tex. Const. art. XI, § 4, §5

26 52 Tex. Jur. 3d Municipal Corporations § 139, 8B Tex. Jur. Pl & Pr. Forms § 176:2 (2d ed.)

2745 Tex. Prac., Environmental Law § 2:18 (2d ed.)

28 Tex. Loc. Gov't Code Ann. § 42.021 (2013).

2 Tex. Loc. Gov't Code Ann. §§ 551.001 et seq. (2013); Tex. Loc. Gov't Code Ann. § 211.001 (2005); Tex. Loc. Gov't

Code Ann. §§ 217.001 et seq. (2013).
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example. This affects its ability, and could affect the ability of similar cities, to promote
adaptation for SLR.

2.4 Federal and Texas Laws

Under the Submerged Lands Act of 1953, the title of lands beneath state navigable waters
vested in the State at the time of entry of the State into the Union.3° Public ownership of
submerged lands is historically based on Roman law and is recognized by the U.S. Supreme
Court, which mandates states to hold title to lands beneath navigable waters in trust for the
people.3! The aptly named Public Trust Doctrine applies to the “waters of the U.S.” which
includes both inland and coastal waters. The public trust doctrine can be used to protect public
access to Gulf-facing beaches because the government is obligated to protect public trust
resources and defend the public property interest in those resources.3? The state may not
relinquish interest in the public trust. The Public Trust Doctrine protects the land from
government action and private interests, and it can support state regulation that purports to
protect the public’s rights. This doctrine is the basis for current laws and regulations including
the Rivers and Harbors Act and the Clean Water Act, and it has the potential to support local
coastal governments. While this doctrine has given federal and state agencies the ability to act,
neither has directly addressed SLR, and thus local governments need to discuss other bases of
action. As sea level continues to rise and enlarge the scope of public trust lands, “state actions
[which allow erosion control structures] may unlawfully abdicate the state’s duty as trustee.”3
Private landowners abutting Gulf-facing beaches cannot extinguish the right to public trust
resources, and it is the responsibility of the state to assure that those private actors do not
burden the public trust.3*

2.4.1 Gulf Beaches

With the Public Trust Doctrine, Texas courts interpreted the Texas Open Beaches Act (TOBA)
and common law precedent to establish a policy of public “rolling easements” which move with
the natural shifting of the shoreline.3> Because of the Submerged Lands Act, Texas controls all
submerged lands that extend 10.35 miles into the Gulf of Mexico.3® The “wet beach” is the
tidally submerged land up to the mean higher high tide line (MHHT), and the state owns it.3’

3043 U.S.C.A. § 1301 (2007).

31 Jllinois Central Railroad v. lllinois, 146 U.S. 387, 452 (1892).

32 Margaret E. Peloso & Margaret R. Caldwell, Dynamic Property Rights: The Public Trust Doctrine and Takings in a
Changing Climate, 30 Stan. Envtl. L.J. 51, 58 (2011); see also Melissa Kwaterski Scanlon, Comment, The Evolution of
the Public Trust Doctrine and the Degradation of Trust Resources: Courts, Trustees and Political Power in
Wisconsin, 27 Ecology L.Q. 135, 137 (2000) (“The expansion of the public trust doctrine has been a focal point for
hopes that the doctrine will be used to curb the degradation of water resources and wildlife.”); Joseph Sax, Some
Unorthodox Thoughts About Rising Sea Levels, Beach Erosion, and Property Rights, 11Vt. J. Envtl. L. 641 (2010).

33 peloso & Caldwell, supra note 32 at 58.

34Jll. Cent. R.R. Co. v. lllinois, 146 U.S. 387, 452 (1892).

35 Richard J. McLaughlin, Rolling Easements As A Response to Sea Level Rise in Coastal Texas: Current Status of the
Law After Severance v. Patterson, 26 J. Land Use & Envtl. L. 365, 375 (2011).

36 Texas General Land Office, State Lands, http://www.glo.texas.gov/land/land-management/overview/index.html.
37 Luttes v. State, 324 S.W.2d 167, 187 (1958).
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The “dry beach” located above the MHHT, although sometimes submerged, may be privately
owned.38 As the tideline reaches further inland due to SLR or other processes, the newly
submerged lands belong to the State. If the shoreline naturally recedes, the emerged lands
continue to belong to the state unless properly rebutted by adjacent private property owners.>®
According to Texas common law, the State cannot divest itself of title by adding sand on
previously submerged lands.*°

While all parts of the Gulf, subject to the ebb and flow of the tide, including bays and inlets are
property of the State, TOBA only applies to beaches fronting the Gulf of Mexico.** TOBA
codified a public easement,*? which ensures the public’s right to access beaches along the Gulf
of Mexico coast from the line of MHHT to the line of vegetation, even privately owned land.*
The easement is subject to some limitations including a requirement to show that the public
has acquired the right through prescription, dedication, or continuous use.** Accomplishing the
elements of each of these three has traditionally not been difficult.*> An amendment to the law
includes a requirement that all conveyance contracts for property seaward of the Gulf
Intracoastal Waterway must include that the buyer acknowledges an easement up to the
vegetation line in the statute’s exact language. It also includes a notice that structures on the
easement are cause for suit by the State and are potentially subject to removal, the conditions
of which are detailed within the law itself.*® The main provisions of TOBA were voted into the
Texas Constitution, giving constitutional status to the public’s right to access Gulf beaches.*’

However, new judicial interpretations of the doctrines of accretion and avulsion have affected
the extent of this doctrine. In Severance v. Patterson, 2012, the Texas Supreme Court held that
rolling easements cannot roll onto previously unencumbered property with avulsive events like
sudden storms and hurricanes.*® Erosion is the slow, almost imperceptible change in the
tideline that property boundaries follow whereas avulsion is a sudden, violent change in the
waterline, usually caused by major storms or other natural disasters, that does not change
property boundaries. Prior to the Severance decision in 2012, Texas, like California, had never
recognized the doctrine of avulsion on its coastlines; rather, the doctrine of avulsion was
limited to application in the riverine context. Nonetheless, in 2012, the court found that, in
avulsive events, property boundaries remain legally unchanged despite the waterline change so
private owners do not automatically lose their right of exclusion. The State must then carry a

38 porretto v. Texas Gen. Land Office, 448 S.W.3d 393, 395 (Tex. 2014), reh'qg denied (Dec. 19, 2014).

39 John G. & Stella Kenedy Mem'l Found. v. Dewhurst, 994 S.W.2d 285, 293 (Tex. App. 1999), reversed on other
grounds, John G. & Marie Stella Kenedy Mem'l Found. v. Dewhurst, 90 S.W.3d 268 (Tex. 2002).

40 porretto v. Texas Gen. Land Office, 448 S.W.3d 393, 400 (Tex. 2014), reh'g denied (Dec. 19, 2014).

41 Tex. Nat. Res. Code Ann. §§ 61.001 (2016).

42 An easement is a right to use land but not to possess it.

43 Tex. Nat. Res. Code § 61.011(a) (2016).

44 Tex. Nat. Res. Code sec. 61.011(a) (2016).

4> Richard J. McLaughlin, Rolling Easements As A Response to Sea Level Rise in Coastal Texas: Current Status of the
Law After Severance v. Patterson, 26 J. Land Use & Envtl. L. 365, 371 (2011).

46 Tex. Nat. Res. Code § 61.025 (2016).

47 Tex. Const. art. 1, §33.

48 Severance v. Patterson, 370 S.W.3d 705, 723 (Tex. 2012).
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heavy burden to show the reestablishment of an easement despite the fact that the public had
not needed to access the area of beach before the avulsive event.

While the doctrines of accretion and avulsion are relatively distinct in scenarios involving rivers
and lakes, Gulf beaches are subject to weather and tides which constantly change the
coastline.*” Therefore, the Texas Supreme Court’s decision in Severance substantially limited
free and open access to beaches, resulting in a loss of public access to some beaches despite
the fact that such access is arguably a constitutional right. Because rolling easements are now
limited to changes by erosion, there is a difficult technical inquiry as to how a coastal event can
be labeled as either erosion or avulsion.

2.4.1a State Programs for Gulf-Facing Beaches

Severance potentially narrowed one of the stronger bases adaptation efforts may have used for
a unified approach toward SLR. Although this limitation cripples TOBA’s effectiveness when it
comes to public beach access, TOBA still strongly affects the policies of local governments on
Gulf coastal beaches. The GLO requires local governments to adopt and implement plans called
Local Beach Access Plans that address the use of and access to public beaches along the Gulf.
They must be consistent with TOBA and DPA.>°

The DPA protects sand dunes, which create a protective barrier against storms and erosion,
from destructive activity. It requires each county that has a barrier island, peninsula, or
mainland shoreline on the Gulf to establish a dune protection line no farther inland than 1,000
feet from the mean high tide line that must encompass, at a minimum, “critical dune areas.”>!
Some local governments have additionally enacted setback rules in their dune protection plans
that prevent development up to a certain number of feet from the line of vegetation to further
the purposes of the statutes.>? Setbacks are considered one of the more viable SLR adaptation
options, so such efforts set a good precedent for later municipal action in regards to SLR.

The DPA and TOBA direct county and municipal governments with Gulf-facing beaches to adopt
and implement programs for the preservation of dunes. They must integrate these programs
into a single plan for the management of the beach and dune system within their jurisdiction.>3
These local governments must have a permitting and approval process that is submitted to the
GLO for review and comment.

4 Porretto v. Texas Gen. Land Office, 448 S.W.3d 393, 395 (Tex. 2014), reh'g denied (Dec. 19, 2014), citing
Severance v. Patterson, 370 S.W.3d 705, 708 (Tex. 2012).

50 Texas General Land Office. http://www.glo.texas.gov/coast/coastal-management/forms/files/dune-protection-
manual-gpb.pdf.

51 Tex. Nat. Res. Code Ann. § 63.011; § 63.012; § 63.121 (2016).

52 Richard J. McLaughlin, Rolling Easements As A Response to Sea Level Rise in Coastal Texas: Current Status of the
Law After Severance v. Patterson, 26 J. Land Use & Envtl. L. 365, 391 (2011); County of Nueces, Order Adopting
Amendments to the Nueces County Beach Management Plan, ii (2010).

5331 Tex. Admin. Code § 15.3 (2017).
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Prohibited actions within the dune protection line include the operation of recreational
vehicles; construction;>* damaging, destroying, or removing a sand dune or a portion of one;
and killing, destroying, or removing any vegetation growing on the dunes.>® In order to partake
in any of these activities, one must obtain a permit. The evaluation of the application for an
otherwise prohibited action focuses on whether the activity “will materially weaken” the dune
as a protective barrier.”® Violations of dune protection laws may bring civil penalties, and each
day the violation occurs or remains is a separate offense.>’

2.4.1b Takings Issues

The Fifth Amendment to the United States Constitution provides, in part, that “. . . private
property [shall not] be taken for public use, without just compensation.” These few words have
spawned thousands upon thousands of legal claims. Over more than two centuries, the nature
of property rights protected by this clause—and viewed by courts as deserving of
compensation—have evolved in response to changes in society and economics.>®

Development of regulatory takings and early history (Pennsylvania Coal v. Mahon)

For most of the U.S. Constitution’s history—131 years—the Fifth Amendment’s protections
were only characterized as protecting property purchasers from government either physically
invading land or legally taking title to land. Physical invasion has often included government
action that causes flooding of land.>® Cases taking legal title to land represent government
exercising its power of eminent domain.

The focus on physical invasion or legal title changed in 1922 with the case Pennsylvania Coal v.
Mahon. In the Pennsylvania Coal case, the United States Supreme Court, for the first time,
stated that a “taking” of private property requiring compensation could occur without physical
invasion or government taking title to land. The Supreme Court said that, “if regulation goes too
far it will be recognized as a taking.”®°

Regulatory Takings

Since the Pennsylvania Coal v. Mahon case, “regulatory takings” (also often referred to as either
“inverse condemnation” or just “takings”) has expanded through case law. A number of cases

54 Tex. Nat. Res. Code Ann. §63.057, § 63.091, §63.093 (2016).

55 Tex. Nat. Res. Code Ann. § 63.091 (2016).

56 Tex. Nat. Res. Code Ann. § 63.054(a)-(b), § 63.056 (2016).

57 Tex. Nat. Res. Code Ann. § 63.181 (2016).

58 See, e.g. Martin J. Horwitz, The Transformation of American Law, 1780-1860 (1977); Martin J. Horwitz, The
Transformation of American Law, 1870-1960 (New York 1992); Eric Freyfogle, The Land We Share: Private Property
and the Common Good (Island Press 2003); and Eric Freyfogle, On Private Property: Finding Common Ground on
the Ownership of Land (Beacon Press 2007).

59 See, e.g. John Horstmann Co. v. U.S.; Natron Soda Co. v. U.S., 257 U.S. 138 (1921); Arkansas Game and Fish
Commission v. U.S., 568 U.S. 23 (2012).

0 pennsylvania Coal v. Mahon, 260 U.S. 393, 415 (1922).
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established so-called “per se” or automatic takings under certain scenarios.®! However, most
regulatory takings cases result in an analysis under the framework of Penn Central
Transportation Co. v. City of New York in 1978. The Penn Central case set forth that when a
taking of property by regulation is claimed, courts should consider: 1) the character of the
government action, 2) the economic impact on the claimant, and 3) the "distinct investment-
backed expectations" of the claimant.®? If this sounds abstract and difficult to apply in specific
cases, you are correct. Takings law, as will be seen in the discussion below, is fraught with
confusion, inconsistencies, and uncertainties as courts have been unable to establish hard and
fast rules, relying instead on case-by-case factual inquiries.

SLR & Takings

As sea levels continue to rise, Texas local governments could potentially experience liability
under either eminent domain or regulatory takings. Liability for eminent domain could be
claimed when property owners, such as Carol Severance, the plaintiff in the Severance v.
Patterson case, litigate to stay in their homes as the sea rises and the rolling easement of TOBA
moves onto their property and thus, under TOBA, allowing for removal of structures that
interfere with the public’s right of access. TOBA does not allow individual property owners to
build erosion control devices or structures on their Gulf-fronting property.®® Thus, when a
governing authority, under the provisions of TOBA, orders the removal of a structure that
interferes with the public’s right to use the beach the property owners often bring lawsuits
seeking an injunction against the government or compensation for damages.

Government entities in Texas may find also find themselves the targets of takings claims based
on “physical invasion” of property due to flooding. Flooding of property has long been a
common theme in claims of violations of property rights. Sea-level rise will only exacerbate this.
Typically, for a property owner to succeed in a takings claim for flooding against government,
the plaintiff must prove: 1) flooding resulted from an authorized government activity; 2) the
flooding caused either a permanent or temporary taking by either permanently flooding land or
causing inevitably recurring flooding; and 3) the damage must have been either intentional or
foreseeable. In addition, a claimant must demonstrate that, under the Penn Central criteria
noted above, a taking exists.®*

Government activities that may give rise to takings claims for flooding may include permitting
development that contributes to flooding existing development, flooding caused by negligent
design of public infrastructure, or flooding caused by failure to maintain infrastructure. This last

61 Lucas v. South Carolina Coastal Council, 505 U.S. 1003, 1016 (1992) (finding a per se taking when regulation
extinguishes all value from a property); Loretto v. Teleprompter Manhattan Catv Corp., 458 U.S. 419 (1982)
(holding that any physical invasion, no matter how small, results in a taking requiring compensation; in the case at
bar, the minimal intrusion of putting a cable box on the plaintiff’s property resulted in compensation of $1).

62 penn Central Transp. Co. v. City of New York, 438 U.S. 104, 124 (1978).

63 Tex. Nat. Res. Code § 61.013(a) (2016).

64 Note that even though “physical invasion” from flooding sounds like it should be evaluated as a type of eminent
domain due to the physical invasion, courts typically evaluate flooding cases under the framework for regulatory
takings. See, e.g. Arkansas Game & Fish Com’nv. U.S., 568 U.S. 23 (2012).



Living With Sea Level Rise on the Upper Texas Coast

category presents serious concern for local governments confronting drainage problems due to
SLR. As sea levels increase, gravity drainage systems that empty into tidal waters become
progressively less efficient at moving water. Without intervention, SLR may cause such systems
to fill with water or even transport sea water into neighborhoods during high-tide or storm
events. The question then arises, “Is local government liable for flooding that occurs when SLR
overwhelms existing drainage infrastructure?” one analysis of this question, in the context of
Florida law, concludes that the likely answer is, “No, local government is probably not
responsible in that scenario if the system has been properly maintained to its as-built
specifications.”® This likely lack of local government liability resides in courts deferring to local
governments in decisions about how and when to upgrade infrastructure since this is a
legislative function that, under the doctrine of separation of powers, the courts should not
unnecessarily insert themselves. However, courts do hold local governments liable for mere
“ministerial” or “non-discretionary” activities that do not require legislative debate, such as
maintenance of drainage systems.

Despite case law and legal analysis indicating that government entities cannot be held liable for
harms they do not directly cause through their intentional actions, another troubling thread of
case law and academic writing has been developing. This developing thread would dramatically
expand the liability of government and taxpayers for harms that government either does not
control or cannot reasonably be expected to fix as the climate changes from our historical
norms and sea levels rise ever faster. As part of this, a Florida case—Jordan v. St. Johns
County®®*—found potential liability in a case where the local government could not reasonably
fix the problem. In Jordan, despite decades of the Atlantic Ocean washing away a road and
property purchasers having bought their property with clear evidence of long-term erosion
problems with their road, the property owners sued the local government. The court concluded
that the inaction of local government in maintaining a road could potentially give rise to a
taking of private property and that the local government had a duty to maintain the road.®’

On one level, this may not sound like a watershed moment: after all, government already has a
responsibility to maintain drainage infrastructure, or suffer liability for damages when it does
not. However, the facts in the Jordan case indicate that one fundamental problem with the
court’s analysis is that the road at issue could not be preserved by anything remotely
resembling activities usually thought of as routine (i.e.—legally mandatory) “maintenance.”
Rather, the local government was already spending more than 25 times as much per mile per
year trying to “maintain” the road at issue and was still unable to keep the road in place. To
rebuild the road, millions of dollars of beach nourishment would have had to take place first to
create dry land on which to site the road that served less than two dozen residential lots.

Drainage problems and the Jordan case highlight the legal problem looming in the future for
local governments: What legal responsibility do they have to continue to supply infrastructure

6> Thomas Ruppert & Carly Grimm, Drowning in Place: Local Government Costs and Liabilities for Flooding Due to
Sea-Level Rise, 87 Fla. Bar J. 29 (2013).
66 Jordan v. St. Johns Cty., 63 So.3d 835 (Fla. 5th DCA 2011).

67 |d. at 838.



Living With Sea Level Rise on the Upper Texas Coast

and services to properties in the face of rising waters that make infrastructure and services
maintenance ever more expensive and difficult? The U.S. Supreme Court has clearly stated that
the Fifth Amendment and other constitutional protections are to protect property owners from
government abusing government power over them but that it does not give property owners a
legal right to force governmental aid, “even where such aid may be necessary to secure life,
liberty, or property interests of which the government itself may not deprive the individual.” %8
Similarly, the U.S. Supreme Court has noted that government has no legal liability for failing to
stop flooding which the government did not cause.®®

Nonetheless, some cases find that “inaction” may combine with a “duty” of government to act
to then result in potential liability of government for property damage.”® Strict limits on
allowing claims that government has “taken” property for public use without specific action
presents serious risks for local government. Such cases, unless strictly limited to very clearly
articulated, mandatory duties of local government that may be realistically be achieved, could
risk bankrupting governments through the “choice” of either insuring the value of property
through provision of services and infrastructure regardless of cost or choosing to pay for failure
to do so through legal liability for a taking. To avoid such a conundrum, Texas and its
governmental subdivisions should ensure that they only have “duties” that they are able to
achieve. In other words, it is safer for statutes, rules, and regulations to authorize actions rather
than mandate actions beyond basic, “normal” maintenance of infrastructure. In addition, more
recent federal jurisprudence dramatically undercuts the legal and academic movement towards
dramatically expanding government liability under the Fifth Amendment’s protections for
private property; this more recent federal case law indicates that government is only liable for
flooding damages when all the activities of the governmental unit to address flooding, taken as
a whole, caused the flood damage.”*

Local governments in Texas may also find themselves the targets of regulatory takings claims
when they limit or do not allow development to occur because, considering SLR, the
development may be unsafe or harm resources the state seeks to protect on behalf of all its
citizens. In such a situation, the regulating entity should emphasize that its decision seeks to
protect citizens and the public from the hazards of flooding as protection from flooding has
consistently received some of the greatest deference from courts as a defense when evaluating

58 DeShaney vs. Winnebago Dept. of Social Services, 489 U.S. 189, 196 (1989).

69 See, e.g. United States v. Sponenbarger, 308 U.S. 256, 266 (1939) (noting that “[t]he Government has not
subjected respondent's land to any additional flooding, above what would occur if the Government had not acted;
and the Fifth Amendment does not make the Government an insurer that the evil of floods be stamped out
universally before the evil can be attacked at all.”).

70 Thomas Ruppert, Castles—and Roads—in the Sand: Do All Roads Lead to a “Taking”?, 48 ELR ____ (forthcoming
2018) (examining and comparing cases finding “inaction” in the face of a duty as sufficient basis for takings claim
with cases specifically requiring state action to plead a taking; arguing for strict limitation of any use of “inaction”
as basis to clearly articulated, specific statutory duties or contractual duties).

71 St. Bernard Parish Gov’t v. U.S., 887 F.3d 1354 (Fed. Cir. 2018).
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takings claims.”? Such regulations should strive to maximize the potential economic use of land
as part of avoiding a “taking” of property.

Finally, Texas will increasingly have to confront the challenges of continued public use of Texas’
Gulf-facing beaches. Long history, case law, statutes, and even a constitutional amendment in
Texas had clearly established the right of the public to use the beach seaward of the vegetation
line along Gulf-facing beaches in Texas.”® Just a few years ago, the Texas Supreme Court
upended decades of law and declared that the public’s right to use the beach seaward of the
vegetation line does not necessarily always migrate landward with the beach itself.”* This
holding, combined with SLR, risks extinguishing the public right to use the beach.

SLR is a global problem felt along the entire Texas coast, including the Galveston Bay region.
Coastal management tools that states and counties are currently using are insufficient to
address this critical issue. Local governments have the legal authority to enact policies that take
advantage of TOBA, building setback requirements, and restricting or allowing shoreline
armoring. Doing so will save these counties along the coast millions of dollars in the coming
decades as sea levels continue to rise and adaptation becomes not only an environmentally
useful strategy but also a critical necessity.

2.4.2 Bays and Other Texas Lands

Texas bay systems have many fewer protective laws and regulations compared to Gulf-facing
beaches. Thus, their accompanying shorelines have less of a foothold for adaptation planning in
regards to SLR. There is no guaranteed public access to bay-facing beaches, and the state lacks
control above the MHHT, which leaves adaptation options sparse. This means that bulkheads
and seawalls may often be built on private property above the MHHT line without regulation.
Even below the MHHT, armoring has the capability to thrive, particularly given Nationwide
Permit 137° that expedites the permitting process for armoring projects. However, some state
and federal laws can limit, to an extent, such arguably regressive SLR adaptation strategies in
certain bay areas.

Both Section 10 of the Rivers and Harbors Act and Section 404 of the Clean Water Act prohibit
any development without a permit from the Corps and a lease or easement from the GLO in

72 See, e.g. Gove v. Zoning Bd. Of Appeals, 831 N.E.2d 865, 868 (2005) (the case also notes that the local ordinance
creating the conservancy district that limited development was to “maintain[] the ground water supply, protect[]
coastal areas, protect[] public health and safety, reduc[e] the risk to people and property from ‘extreme high tides
and the rising sea level,’ and conserving natural resources. The town zoning officer testified that the conservancy
district serves to mitigate the ‘total public safety problem’ of coastal flooding, and was specifically intended to
protect both residents and public safety personnel.” Emphasis added).

73 Richard J. McLaughlin, Rolling Easements as a Response to Sea Level Rise in Coastal Texas: Current Status of the
Law after Severance v. Patterson, 26 J. Land Use & Envtl. L. 365 (2011).

74 d.

7> United States Army Corps of Engineers, U.S. Dept. of Defense, Decision Document Nationwide Permit 13, (2012),
http://www.usace.army.mil/Portals/2/docs/civilworks/nwp/2012/NWP_13 2012.pdf (last visited Feb 15, 2017).
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“waters of the United States.” “Waters of the United States” includes jurisdictional wetlands.”®
However, absent “waters of the United States” or its jurisdictional wetlands, the surrounding
lands may have no development restrictions, and the construction of bulkheads is legal as long
as the bulkheads are located on private property.’” This means that, while Section 404 of the
Clean Water Act keep armoring from being used in key wetlands and most state lands, the law
fails to protect future wetlands that will form due to SLR, and they are needed to replace the
seaward extent of marshes that will be lost due to drowning.

Home rule municipalities may implement their own police power for SLR adaptation
ordinances. Such cities may cite public policy against hard armoring as a basis for doing so. For
example, municipalities may use zoning and conditional permits to establish some limitation on
bulkheads in areas along bays that are within their jurisdiction. A possible drawback, however,
is the risk of takings issues associated with passing ordinances, zoning regulations, and permit
conditions that may limit private property owners’ use of their property. Careful drafting of
local ordinances limiting armoring along with a strict variance procedure can dramatically
reduce the likelihood of successful takings claims.

Counties may limit development in certain coastal areas using the tools described above.
Despite this, federal flood insurance and state wind and hail insurance is available for areas not
under the Coastal Barriers Resource Act (CBRA). CBRA identifies key areas with a high risk of
hazardous events that should not receive any federal subsidies for current or future
development, thus prohibiting subsidies such as federal flood insurance or federally funded
beach nourishment. Many locations within CBRA boundaries will still be subjected to private
development after their designation in the CBRA program. Areas outside of CBRA, additionally,
will continue to be developed, and bay areas will continue to see more armoring efforts and
fewer possibilities for adaptation options that would be more viable in less populated areas.”®

2.4.3 Conclusion

Several dichotomies exist in relation to SLR preparations in Texas. First, the laws protecting
Gulf-facing beaches, particularly DPA and TOBA, are very progressive and forward thinking. It is
important to emphasize, however, that TOBA was not designed to be progressive action against
SLR, but rather to protect the public’s right to travel along the beach. Further, case law of the
past decade has weakened the public access protections of TOBA. DPA, on the other hand, is a
natural resource protection law. Citizens are aware of the value of protecting the ecological
integrity of dunes systems and public access of Gulf-facing beaches. However, bay-facing
shorelines and many existing developed areas lack legal protections at the state level. Counties
have limited abilities to implement policies to protect their shorelines from SLR, erosion, and
storm surge, but the tools that they do have at their disposal are limited because federally- and
state-subsidized flood and hail insurance encourage development in potentially vulnerable

76 Claudia Copeland, Congressional Research Service, EPA and the Army Corps’ Rule to Define “Waters of the
United States” (2017), https://fas.org/sgp/crs/misc/R43455.pdf.

77 Id.

78 Id.
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areas. Texas municipalities have more autonomy and are arguably the best avenue to pursue
SLR adaptation plans. The potential for takings claims by private property owners will always be
possible and any SLR adaptation strategies will have to be sensitive to that probability and plan
accordingly.

Chapter 3 SLR Response Options

Each level of government has various options it can use to adapt more effectively to SLR.
Additionally, private landowners in Texas can fortify their Bay-facing properties with armoring
or utilize more progressive measures such as living shorelines. Furthermore, academic
institutions, NGOs, and other entities can research and develop their own projects. Below is a
discussion of nature-based and engineered strategies at both large and small scales.

3.2 Living Shorelines

Artificial land/water interfaces “disrupt highly diverse and productive plant and animal
communities” and cause a loss of wetland habitats and their ecosystem services.” Living
shorelines, the name given to erosion and flooding control projects that utilize natural materials
and vegetation, are an alternative to shoreline armoring on bayside beaches, which encourages
the preservation or growth of coastal habitats and allows their migration when sea level rises
(Fig. 3). It is an ecologically friendly option, which protects coastlines with few negative
effects.®? Rather than building hard armoring along the shoreline, property owners along the
Upper Texas Coast could plant vegetation along the shoreline to protect against coastal
erosion.®! This coastal management strategy reinforces naturally occurring buffer zones and
reduces erosion while protecting the shoreline and maintaining coastal habitats.®? Living
shoreline implementation is “noninvasive and environmentally friendly”, and is frequently a
productive solution to holding back the sea.®3

72 Meg Caldwell, & Craig Holt Segall, No Day at the Beach: Sea Level Rise, Ecosystem Loss, and Public Access Along
the California Coast, 34 Ecology L.Q. 533 (2007).

80 Carolyn A. Currin, W.S. Chappell, & A. Deaton, Developing Alternative Shoreline Armoring Strategies: The Living
Shoreline Approach in North Carolina, in, Puget Sound Shorelines and the Impacts of Armoring—Proceedings of a
State of the Science Workshop, May 2009: U.S. Geological Survey Scientific Investigations Report 2010-5254, p. 91-
102. (Shipman, H., Dethier, M.N., Gelfenbaum, G., Fresh, K.L., and Dinicola, R.S., eds., 2010).

81 Management, Policy, Science and Engineering of Nonstructural Erosion Control in the Chesapeake Bay:
Proceedings of the 2006 Living Shoreline Summit 13 (Sandra Y. Erdle et al. eds., n.d.),
http://www.vims.edu/cbnerr/ docs/ctp docs/ls docs/06 LS Full Proceed.pdf.

82 See id.

83 See Management, Policy, Science and Engineering supra, note 80, at 11 (“[L]iving shoreline approaches may not
stop erosion altogether, but, if successful, will reduce erosion to an acceptable degree, enhance habitat, and may
be substantially less expensive that [sic] high armored endeavors.”).
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Figure 3: The difference in armoring projects and living shorelines (McShane, 2012).

Living shorelines are a complicated subject that have the potential to be one of the best SLR
response strategies. While armoring projects aim to prevent erosion through the reflection of
wave energy, living shorelines absorb it since vegetation naturally attenuates wave energy
through friction.®* Living shorelines often involve the planting of seagrasses, the use of natural
materials, and artificial structures as needed to dissipate wave energy, prevent erosion, and
enhance the ecological connectivity of the land/water interface. It is typically visually appealing,
improves water quality, and restores or enhances habitats for wetland organisms including
birds, fish, and other aquatic species.® It maintains or causes the growth of wetland habitats
for a given area which can increase biodiversity and ecosystem services.8® Bagged oyster shells
can also be placed in areas where oyster spat can attach and eventually create a reef, and sand
and other natural materials can be used to protect the newly created wetland habitats. These
oyster bags, reefs, and other materials are also valuable for attenuating wave energy.?’ Studies
have shown that they can accrete sediments at a rate that keeps pace with SLR.2 Additionally,
studies have indicated that living shorelines are more resilient than armoring and can protect
just as well or better than armoring in certain locations.®

Living shorelines create more resilient shorelines than armoring does, and it does not cause
down drift erosion like armoring projects often do. They are also self-maintaining once

8 Moller, 1., 2006, Quantifying saltmarsh vegetation and its effect on wave height dissipation—Results from a UK
East coast salt marsh: Estuarine Coastal and Shelf Science, v. 69, p. 337-351.

85 Carolyn A. Currin, W.S. Chappell, & A. Deaton, supra note 79, p. 91-102.

86 Carolyn A. Currin, Priscilla C. Delano, & Lexia M. Valdes-Weaver, Utilization of a Citizen Monitoring Protocol to
Assess the Structure and Function of Natural and Stabilized Fringing Salt Marshes in North Carolina, 16 Wetlands
Ecology and Mgmt. 97 (2007),

www.researchgate.net/publication/225549300 Utilization of a citizen monitoring protocol to assess the stru
cture and function of natural and stabilized fringing salt marshes in North Carolina.

87 Meyer, D.L., Townsend, E.C., and Thayer, G.W., 1997, Stabilization and erosion control value of oyster clutch for
intertidal marsh: Restoration Ecology, v. 5, p. 3-99.

88 Carolyn A. Currin, Priscilla C. Delano, & Lexia M. Valdes-Weaver, supra note 85.

89 National Oceanic and Atmospheric Administration, U.S. Dept. of Commerce, Guidance for Considering the Use of
Living Shorelines (2015), https://www.habitatblueprint.noaa.gov/wp-content/uploads/2018/01/NOAA-Guidance-
for-Considering-the-Use-of-Living-Shorelines 2015.pdf (last visited Aug. 15, 2018).
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established.®® Implementing living shorelines will improve the Upper Texas Coast’s defense
against flooding and violent storms.?! Furthermore, wetlands along the shoreline will assist in
filtering out pollutants from runoff water from the city.®> The installation of living shorelines in
appropriate areas along the coast of Galveston Bay will slow coastline loss without
compromising the environmental habitat.

Living shorelines often have a lower initial cost than hard engineering projects,® and yet a
potential drawback is that there may still be significant costs associated with on-going
maintenance, especially after a strong erosion event. As such, the direct cost difference
between constructing hard armoring projects and living shorelines should be considered in
conjunction with the costs of replacement due to storm failure or dilapidation. Living shorelines
tend to be much more resilient to storms and they can self-repair, so maintenance costs may be
avoided. Additionally, the cost of implementing a living shoreline can be offset by the beneficial
services it provides to commercial and recreational activities and the improvement in water
quality. These services are maintained or enhanced by the wetlands in living shoreline projects.

The appropriateness and fit of a living shoreline project depends on specific aspects of the
property. Site suitability depends on wave energy and presence of vegetation; locations with
“low to moderate wave energy with potential for vegetation growth” are better suited for living
shoreline designs.®® “Sites that experience high wave energy and more significant erosion rates
may not be suitable for a living shoreline stabilization technique” or they may require a more
sturdy design.”® Critical infrastructure and coastal wetland habitats that are most at risk from
future SLR can be identified using predictive tools such as NOAA's SLR Viewer and SLAMM.%’

The implementation of living shorelines in the Upper Texas Coast needs to account for the fact
that living shorelines need to relocate naturally in response to increased sea levels. Where
there is heavy development along the coastline, there might not be anywhere for them to
relocate, effectively drowning the vegetation by coastal squeeze.®®

%0 Rachel K. Gittman et al., Marshes with and without sill protect estuarine shorelines from erosion better than
bulkheads during a Category 1 hurricane, 102 Ocean & Coastal Mgmt. 94 (2014).

91 See Craig Anthony Arnold, Legal Castles in the Sand: The Evolution of Property Law, Culture, and Ecology in
Coastal Lands, 61 Syracuse L. Rev. 213, 229 (2011).

%2 Id. at 230.

93 See Jessica Grannis, Georgetown Climate Ctr., Adaptation Tool Kit: Sea-Level Rise and Coastal Land Use 1 (2011)
at 3, 39-40, http://www.georgetownclimate.org/sites/www.georgetown

climate.org/files/Adaptation Tool Kit SLR.pdf [http://perma.cc/P4R6-XNS3].

94 See id. (“Soft armoring can be less expensive than hard armoring but requires regular maintenance and
monitoring.”); Shoreline Stabilization Techniques 1 (2010), http://perma.cc/R7Z9-3WAW.

9 Jason M. Zylberman, Modeling Site Suitability of Living Shoreline Design Options in Connecticut 39 (2016).

(M.S. thesis, University of Connecticut), http://digitalcommons.uconn.edu/gs theses/875.

% Id.

97 For a comprehensive list of available predictive tools see
https://coast.noaa.gov/digitalcoast/tools/?filter=eyJxdWVyeSI6lilsimZpbHRIcnMiOlsiR3JIZW4gSW5mcmFzdHJ1Y3R
1cmUiXSwiZGFOYXNIdHNJbkV4dGVudCI6W119.

%8 Marissa Barnett, Urbanization, pollution putting health of Galveston Bay at risk, The Daily News, August 13,
2015, http://www.galvhews.com/news/article 0acf3846-4175-11e5-b91f-677fc4ae037e.html.
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3.2.1 Permitting for Living Shoreline Projects

Depending on the type of armoring and the selected location’s setting, the regulatory process
to construct a living shoreline can be lengthy and multilayered or simple with no regulatory
oversight. Permits to construct living shorelines historically required much more extensive
review than hard armoring methods. Because of this, it was often significantly less expensive
and time consuming for landowners to construct bulkheads or other hard armoring projects,
even when they would prefer to build more environmentally conscious erosion control
structures.®®

The permitting process for living shorelines can often be confusing. The sequence and timing of
the review processes varies since multiple local, state, and federal agencies may be involved,
and the number and type of permits varies by location. The criteria that must be met for a
national permit is the same countrywide, but each state has an additional, unique permitting
process.'® Furthermore, in addition to the state and federal regulations, local governments
may impose planning and zoning policies and construction requirements that increase
impediments to living shoreline construction.0?

3.2.2 National-level permitting

At the national level, USACE administers and enforces Section 10 of the Rivers and Harbors Act
of 1899192 (RHA) and Section 404 of the Clean Water Act® (CWA). While USACE and the U.S.
Environmental Protection Agency (EPA) share administrative responsibility for wetlands under
the CWA, USACE is the permitting agency. The National Marine Fisheries Service, U.S. Fish and
Wildlife Service, and other affected federal agencies are also consulted during the USACE
permit review process. Under RHA Section 10, a permit is required for work or structures in,
over or under navigable waters of the United States.!%* Under CWA Section 404, a permit is
required for the discharge of dredged or fill material into “the navigable waters of the United
States.”19 Many waterbodies and wetlands in the nation are waters of the United States and

%9 Travis O. Brandon, Nationwide Permit 13, Shoreline Armoring, and the Important Role of the U.S. Army Corps of
Engineers in Coastal Climate Change Adaptation, 46 Envtl. L. Rev. 537, 541 (2016).

100 See Nat’l Research Council of the Nat’l Acads., supra note 6, at 88 (“In Virginia, for example, the Chesapeake Bay
Preservation Act mandates that local governments amend their building codes, subdivision ordinances, and zoning
codes to protect wetlands and other coastal habitats.”) and Nat’l| Research Council of the Nat’l Acads., supra note
6, at 106 (“[Nationwide general permits] do not have universal application because states can impose conditions
that are more restrictive than those of the [the Corps].”); see, e.g., MD. Code Ann., Envir. §16-201 (West 2017)
(imposing more restrictive conditions on a property owner’s right to armor); S.C. Code Ann. § 48-39-30 (2017)
(same).

101 Decision Document, Nationwide Permit 54. (n.d.). Retrieved May 01, 2017, from
http://www.usace.army.mil/Portals/2/docs/civilworks/nwp/2017/NWP 54 2017 final Dec2016.pdf?ver=2017-
01-06-125514-560.

102 Rjvers and Harbors Act of 1899, 33 U.S.C. § 403 (2012).

103 Federal Water Pollution Control Act, 33 U.S.C. §§ 1251-1387 (2012). Section 404 is codified at id. § 1344.

10433 U.S.C. 403 (2012).

105 Under current regulations, “[n]avigable waters of the United States are those waters that are subject to the ebb
and flow of the tide and/or are presently used, or have been used in the past, or may be susceptible for use to
transport interstate or foreign commerce.” 33 C.F.R. § 329.4 (2016).
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are subject to USACE regulatory oversight. EPA has veto authority over these permits but rarely
exercises it.10®

USACE issues either individual or general permits. Individual permits are issued following case-
by-case review of an application, and general permits authorize a category of activities in
specific geographical regions or nationwide.'®” General permits, which include Nationwide
Permits (NWPs) for specific activities, “must be reevaluated at least every five years if they are
to be reissued, and they may contain general conditions applicable to all projects subject to
approval.”1% An individual permit is more detailed, and it involves a lengthier process requiring
public notification and a 30-day comment period for all interested parties.% Depending on the
size and design, constructing a living shoreline may be eligible for a NWP or require an
individual permit.

NWPs are a type of general permit, and they provide expedited authorization for certain types
of activities that are similar in nature and cause only minimal individual and cumulative
environmental impacts as determined by the USACE.*° During Fiscal Year 2016, the mean
evaluation time for NWP verifications was 40 days whereas the mean evaluation time for
standard individual permits was 217 days.1! A prospective permittee must satisfy all terms and
general conditions required by a NWP for valid authorization to occur.'?2 Some NWPs require
notification to and confirmation from the USACE that the proposed project is authorized by the
permit.}!3 Several NWPs can be utilized, depending upon other variables, to permit shoreline
stabilization projects.

3.2.2a NWP 13

NWP 13 is used for bank stabilization activities. It authorizes the construction of structures and
fills necessary to prevent shoreline erosion—like bulkheads, riprap, or similar hard armoring
structures.’* Under NWP 13, the permittee must notify the USACE before beginning work if the
structure is longer than 500 linear feet or uses more than 1 cubic yard of fill material per
running foot.''> Thus, some smaller bank stabilization activities may be constructed without
notifying USACE.'!® Landowners can simply proceed with the project so long as they satisfy the
requirements of NWP 13.

106 Nat’| Research Council of the Nat’l Acads., Mitigating Shore Erosion along Sheltered Coasts 1, 88 (2007).
107 33 C.F.R. § 320.1(c) (2016)

108 Sjerra Club v. U.S. Army Corps of Eng'rs, 803 F.3d 31, 39 (D.C. Cir. 2015).

105 Decision Document, Nationwide Permit 54. (n.d.). Retrieved May 01, 2017, from
http://www.usace.army.mil/Portals/2/docs/civilworks/nwp/2017/NWP 54 2017 final Dec2016.pdf?ver=2017-
01-06-125514-560.

110 33 C.F.R. § 330(b) (2016).

111 82 Fed. Reg. at 1,940.

11233 C.F.R. § 330.4(a) (2016).

113 33 C.F.R. § 330.6(a) (2016).

114 NWP 13 Decision Document, supra note 71, at 1.

115 /d

116 NAT’L Research Council of the Nat’l Acads., supra note 6, at 88.



https://gomaportal.tamucc.edu/SLR/Ch4_Policy/index.html
https://www.usace.army.mil/Portals/2/docs/civilworks/nwp/2017/NWP_54_2017_final_Dec2016.pdf?ver=2017-01-06-125514-560
https://www.usace.army.mil/Portals/2/docs/civilworks/nwp/2017/NWP_54_2017_final_Dec2016.pdf?ver=2017-01-06-125514-560

Living With Sea Level Rise on the Upper Texas Coast

3.2.2b NWP 27

NWP 27 authorizes activities associated with the enhancement and creation of tidal and non-
tidal wetland and riparian areas. The primary use of NWP 27 is for wetland and vegetation
restoration activities and construction of oyster habitats over unvegetated bottoms.1? Prior to
2017, NWP 27 was frequently used for shoreline protection activities because the activities
often returned structures, functions, and dynamics to a shoreline that had been damaged or
degraded by human activities.’® However, in 2017 the USACE added a paragraph to NWP 27 to
state that aquatic habitat restoration, enhancement, and establishment activities authorized by
NWP 27 must be based on ecological references.2?® This change makes it clear that NWP 27 no
longer authorizes bank stabilization activities—including living shorelines, especially when
breakwaters or stone sills are used, because these structures do not resemble natural
shorelines.120

3.2.2c NWP 54

NWP 54, issued in 2017, will drastically quicken the permitting process for projects that once
fell outside the framework of NWP 13 and 27. While some activities associated with living
shorelines have been authorized by NWPs 13 and 27, the construction of living shorelines was
usually required to go through the lengthy and complex individual permit process because the
structures, labor, and fills did not fall within the terms and conditions of the NWPs. In an
attempt to level the playing field, NWP 54 was created to authorize the construction and
maintenance of living shorelines. It provides another option for quicker NWP authorization to
prevent coastal shoreline erosion.?! It significantly eases the regulatory burden for landowners
seeking the specific benefits that living shorelines can offer.

3.2.2d Other Considerations Regarding NWP

Even though NWP 54 will likely be useful for landowners already committed to constructing a
living shoreline!??, it arguably provides several disincentives for building a living shoreline.
Unlike NWP 13, NWP 54 requires the submission of a pre-construction notification (PCN) for the
construction of any living shoreline.?3 Preparing a PCN is not as burdensome as the
requirements for attaining an individual permit, as several projects once required. However, a

117 See NWP 27 Decision Document, supra note 14, at 1.

118 See NWP 54 Decision Document, supra note 1, at 17.

119 NWP 27 Decision Document, supra note 14, at 1.

120 NWP 27 Decision Document, supra note 14, at 6.

121 |ssuance and Reissuance of Nationwide Permits, 82 Fed. Reg. 1,860, 1,938 (Jan. 6, 2017) and See generally U.S.
Army Corps of Eng’rs, Decision Document Nationwide Permit 54, at 1 (2016), available at
https://www.usace.army.mil/Portals/2/docs%20/civilworks/nwp/2017/NWP 54 2017 final Dec2016.pdf?ver=20
17-01-06-125514-560.

122 Travis O. Brandon, Nationwide Permit 13, Shoreline Armoring, and the Important Role of the U.S. Army Corps of
Engineers in Coastal Climate Change Adaptation, 46 Envt’l L. Rev. 537, 568 (2016).

123 Compare 82 Fed. Reg. at 1,987 (requiring a PCN for activities under NWP 13 only if certain conditions are met),
with 82 Fed. Reg. at 1,998 (requiring a PCN for all activities under NWP 54).
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PCN still requires a detailed discussion of the description of the proposed project, of the direct
and indirect adverse environmental effects of the activity, and of the potential effects of the
project on endangered species and their habitats and any proposed adaptation measures.'?
Facing these requirements, a prospective permittee may reasonably choose to construct a
bulkhead or install riprap under NWP 13,%2> which only requires the submission of a PCN for
large projects.?®

Both NWP 13 and NWP 54 require “minimum” discharge or placement of materials into waters
of the United States. NWP 54 has additional ecological requirements that are more stringent
than those required by NWP 13. For example, projects proposed under NWP 54 must be
designed to have “no more than minimal adverse effects on water movement between the
waterbody and the shore and the movement of aquatic organisms between the waterbody and
the shore.”*?” Conversely, bulkheads permitted under NWP 13 routinely prevent water
movement to the shore and inhibit the movement of aquatic organisms,*?® but NWP 13 does
not require applicants to minimize either of these effects.

Some conservation groups have pushed back against what they view as federal regulatory
preference given to hardened shoreline projects through NWP 13.12° The conservation groups
claimed that USACE failed to consider the cumulative environmental impacts of the permit as
required by the CWA.*3 In a motion for summary judgment, they contended that in issuing
NWP 13, USACE did not respond to compelling scientific evidence that the armoring structures
permitted by NWP 13 have a significant cumulative impact on the environment; therefore,
issuing the permit was arbitrary and capricious and should be vacated.3! Ruling on the motion,
the court did not render a substantive decision. It instead dismissed the motion, finding that
the conservation groups lacked standing partly because the project has already been
authorized and constructed.'3? The court stipulated that “the plaintiffs could have standing
based on an identified and imminent general permit activity that, if constructed, threatens to
cause a concrete and particularized injury.” 33 However, because several nationwide permits,
particularly NWP 13, do not generally require public notice that construction is imminent,
conservation groups are rarely aware that a bulkhead has been authorized until it has already

124 82 Fed. Reg. at 2,003 (general condition 32—setting forth the documentation requirements of a PCN).

125 Travis O. Brandon, Nationwide Permit 13, Shoreline Armoring, and the Important Role of the U.S. Army Corps of
Engineers in Coastal Climate Change Adaptation, 46 ENVTL. L. REV. 537, 569 (2016).

126 82 Fed. Reg. at 1,986.

12782 Fed. Reg. at 1,988.

128 Travis O. Brandon, Nationwide Permit 13, Shoreline Armoring, and the Important Role of the U.S. Army Corps of
Engineers in Coastal Climate Change Adaptation, 46 Envtl. L. Rev. 537, 569 (2016).

129 Nat'l Wildlife Fed’n v. United States Army Corps of Eng'rs, 170 F. Supp. 3d 6 (D.D.C. 2016)

130 CWA, 33 U.S.C. § 1344(e)(1) (2012).

131 plaintiff’s Motion for Summary Judgment at 19-24, Nat'l Wildlife Fed’n v. United States Army Corps of Eng'rs,
170 F. Supp. 3d 6, 16 (D.D.C. 2016).

132 For a discussion on standing see Lujan v. Defs. of Wildlife, 504 U.S. 555, 560-61 (1992) (the

“Constitutional minimum of Article Il standing requires satisfaction of three elements: (1) a concrete and
particularized and actual or imminent injury-in-fact that is (2) fairly traceable to the challenged action of the
defendant. .. and (3) likely to be redressed by a favorable decision.”).

133 Nat'l Wildlife Fed’n v. United States Army Corps of Eng'rs, 170 F. Supp. 3d 6, 16 (D.D.C. 2016).
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been constructed.34 Such a ruling highlights some of the difficulties faced by those challenging
nationwide permits under the CWA.

Even if a plaintiff is able to satisfy the jurisdictional hurdle, it will still be difficult to successfully
challenge NWP 13 because courts generally grant significant deference to agency
determinations.***> For example, there has been an extensive history of litigation regarding NWP
21, which permits the disposal of fill from mountaintop removal mining.*3® Like NWP 13, it is
well documented that activities authorized by NWP 21 have significant negative environmental
impacts on aquatic environments, and yet courts continually grant deference to the USACE and
uphold their determination that the environmental impact is not “significant” within the
meaning of the CWA.'%’

If, however, a plaintiff has standing and a court strikes down NWP 13 for being arbitrary and
capricious, landowners would have to go through the individual permitting process before
constructing a bulkhead. This would force them to internalize more of the environmental costs
of their actions, thus encouraging them to consider more ecologically sensitive approaches to
erosion control.13® However, until NWP 13 is either successfully challenged in court'3® or USACE
modifies it to be more restrictive, NWP 54 provides little incentive for undecided landowners to
build a living shoreline rather than hard armoring structures.

3.2.3 State-level permitting

Texas seeks to ensure that “no permit application is subject to duplicate levels of regulation” 4
and puts no further restrictions on NWP 13, 27, and 54 outside of the leasing, water quality,
and wildlife concerns discussed previously.

Most coastal armoring permits are either granted or denied at the state level.'*! States
generally impose additional restrictions on the construction of both hard and soft shoreline
armoring structures to ensure the state’s interests in water quality, wetlands, and wildlife are
addressed. In Texas, the Texas Commission on Environmental Quality (TCEQ) reviews

134 Travis O. Brandon, Nationwide Permit 13, Shoreline Armoring, and the Important Role of the U.S. Army Corps of
Engineers in Coastal Climate Change Adaptation, 46 Envtl. L. Rev. 537, 561 (2016).

135 See Chevron U.S.A. v. Natural Res. Def. Council, 467 U.S. 8370 (1984) (holding that deference is due to an
agency's reasonable interpretation of a silent or ambiguous statute.).

136 Travis O. Brandon, Nationwide Permit 13, Shoreline Armoring, and the Important Role of the U.S. Army Corps of
Engineers in Coastal Climate Change Adaptation, 46 Envt. L. Rev. 537, 561 (2016).

137 See Ohio Valley Envtl. Coal. v. Bulen, 429 F.3d at 500, 505 (4th Cir. 2005).

138 Travis O. Brandon, Nationwide Permit 13, Shoreline Armoring, and the Important Role of the U.S. Army Corps of
Engineers in Coastal Climate Change Adaptation, 46 Envtl. L. Rev. 537, 572 (2016).

139 See William W. Sapp, April S. Lipscomb & M. Allison Burdette, General Permits: An Environmental Minefield, 46
ENVTL. L. REP. 10,668 (2016) (discussing some of the ways USACE is misusing NWP 13 and how NWP 13 can be
challenged.).

140 Tex. Rev. Civ. Stat. Ann. Art. 5415e-4, § 2(a) (West 2017).

141 Travis O. Brandon, Nationwide Permit 13, Shoreline Armoring, and the Important Role of the U.S. Army Corps of
Engineers in Coastal Climate Change Adaptation, 46 Envtl. L. Reve. 537, 563 (2016).
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applications to ensure the shoreline work complies with state water quality standards.’4 Texas
Parks and Wildlife Department (TPWD) also reviews applications for wildlife impacts, and they
must approve any vegetation that is transplanted into State waters.143

Because the number of stakeholders involved in the permitting process is significant, the GLO
worked alongside other state and federal agencies to establish the Permit Service Center (PSC)
to simplify the permit application process. 14 The PSC is designed to provide assistance and
advice to applicants located within the Coastal Management Program Boundary, which
encompasses the entire Texas coast.' It simplifies the permit application process by
consolidating and directing required forms to all responsible state and federal agencies.

The GLO has become increasingly supportive of living shoreline projects and has even
constructed a few such projects through their CEPRA program.6 While NWP 54 will streamline
the USACE permitting process on the federal level, the process and cost to construct a living
shoreline project on State-owned submerged land is the biggest obstacle.

3.2.3a Local-level permitting

Even though Texas cities and municipalities have the authority to create ordinances concerning
the construction of structures on coastal shorelines in their jurisdictions, most rely on the GLO’s
joint permitting process. The Joint Permit Application was created to minimize redundancies
between the USACE and state agencies’ application processes; they are typically less confusing
and less time-intensive. Local governments rarely create ordinances because their staff and
budgets are frequently too small to sufficiently address coastal development concerns, and
some may even feel pressure not to enact ordinances because of the threat of litigation.'#’

3.2.3b Other Considerations

The State of Texas owns most coastal land naturally submerged by the Gulf of Mexico.%8 In
1958, the Texas Supreme Court held that the shoreline boundary of State-owned submerged

142 See Tex. Water Code Ann. § 11.121 (West 2017).

143 See Tex. Parks & Wild. Code Ann. § 12.024 (West 2017).

144 More information about the Permit Service Center available at http://www.glo.texas.gov/coast/coastal-
management/permitting/

145 See http://www.glo.texas.gov/coast/coastal-management/forms/files /CoastalBoundaryMap.pdf

146 See Coastal Erosion Planning & Response Act: A Report to the 85t Texas Legislature, 21-23 (2017), available at
http://www.glo.texas.gov/coast/coastal-management/forms/files/CEPRA-Report-2017.pdf; See also Coastal
Erosion Planning & Response Act: A Report to the 84t Texas Legislature, 8, 11, 13-14 (2015), available at
http://www.glo.texas.gov/coast/coastal-management/forms/files/CEPRA-Report-2015.pdf. 8, 11, 1-14

147 Niki L. Pace, Wetlands or Seawalls? Adapting Shoreline Regulation to Address Sea Level Rise and Wetland
Preservation in The Gulf of Mexico, 26 J. Land Use & Envtl. Lawe 327, 353 (2011) (“[c]onsidering the migratory
nature of shorelines, legal issues arising from shoreline management are frequently raised in the context of
regulatory takings.”).

148Gee Tex. Nat. Res. Code § 11.012(c) (2012) (“The State of Texas owns the water and the beds and shores of the
Gulf of Mexico and the arms of the Gulf of Mexico within the boundaries provided in this section, including all land
which is covered by the Gulf of Mexico and the arms of the Gulf of Mexico either at low tide or high tide.”).
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land is the mean higher high tide line (MHHT), the average of the higher of the two daily high
tides computed over the regular tidal cycle of 18.6 years.#9 Land above the MHHT line is mostly
privately owned.?s° Privately owned property above the MHHT line is generally not required to
comply with Texas’ shoreline work permitting processes, but occasionally may be subject to
USACE’s jurisdiction. Since most submerged lands are State-owned, a landowner must have the
land surveyed to determine what is legally his/hers and apply for a lease through GLO to
construct any structure on the submerged land fronting his or her coastal property —the lease
must be approved by the School Land Board (SLB).25!

Construction of a bulkhead above the MHHT, and thus on private property, is often quicker,
cheaper, and easier because it avoids the multiple layers of federal and state review. All
shoreline work taking place under the MHHT line will likely be subject to oversight by the
USACE, other federal agencies, and several State agencies (see below). USACE explains that
there are fewer “consultants and contractors qualified to design and build living shorelines,”
especially when compared to those qualified to design and build bulkheads.*2 This likely means
that, without further incentive to build living shorelines, many landowners and contractors will
continue to build hard structures because it is the quickest and easiest option. Despite this
regulatory hurdle, living shorelines are worth pursuing for their many ecosystem service
benefits.

In general, NWP 54 will ease the permitting process and shorten the approval time for
constructing living shorelines to prevent eroding shorelines. However, landowners who select a
shoreline protection alternative that does not encroach into the highly regulated “waters of the
United States” can avoid significant transaction costs, lengthy permitting times, and several
other aggravations.’s3 In many circumstances, these costs create an incentive for the permit
applicant to avoid federal permit requirements by siting the erosion control project above the
mean high water line and outside of any jurisdictional wetlands, and thus out of USACE
jurisdiction.’s* However, living shorelines, by definition, must be below the mean high water
line. While state and local land-use permits and regulations must still be satisfied in this
situation, an applicant opting for upland hard armoring over a living shoreline has simplified his
or her regulatory burden by eliminating federal review.

Regulatory Difficulties

In 1876, the Constitution of the State of Texas set aside half of Texas’ remaining public lands to
establish a Permanent School Fund (PSF), to help finance public schools.*>> A primary

149 | yttes v. State, 324 S.W.2d 167, 187 (Tex. June 18, 1958).

150 porretto v. Tex. Gen. Land Office, 448 S.W.3d 393, 395 (Tex. July 3, 2014)

151 See Tex. Nat. Res. Code Ann. §§ 33.136, 51.302 (West 2017).

152 See Proposal to Reissue and Modify Nationwide Permits, 81 Fed. Reg. 35,186, 35,199.

153 Nat’l Research Council of the Nat’l Acads., Mitigating Shore Erosion along Sheltered Coasts 1, 88 (2007).
154 /d

155 Tex. Const. art. VII, § 2.
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responsibility of GLO is to lease this land.'>® Leases are available for a variety of purposes,
including oil and gas production, commercial/residential development, and for public
recreational purposes. The School Land Board (SLB) is composed of three members and meets
as needed on the first and third Tuesdays of every month to, among other things, approve or
deny leases of state-owned submerged land.*>’

If a living shoreline project is to be placed on state-owned submerged land, the project owner is
required to obtain a lease from the SLB through the GLO for permission to use the land and to
compensate the state for the use of the land.**® The lease rate is negotiable but generally
low.'*° The difficulty arises from the requirement that a Coastal Boundary Survey (CBS) must be
conducted prior to the authorization of a lease.'®® The CBS determines the pre-project
boundary between private uplands and state-owned submerged land. A CBS is typically more
expensive than a standard topographic survey as it requires the skills of a Licensed State Land
Surveyor. Many coastal landowners who may be contemplating construction of a living
shoreline project for the environmental and aesthetic benefits rather than constructing a
bulkhead will often opt for a bulkhead because bulkheads are rarely required to satisfy the
expensive CBS and lengthy leasing processes.

Living shorelines, to be effective, must almost always be constructed below the MHHT line, thus
they rarely escape the GLO leasing and surveying processes. Bulkheads, on the other hand, are
commonly constructed above the MHHT line on private property and regularly escape these
requirements.'® However, GLO is currently conducting a study through its Coastal
Management Program to inventory all living shoreline projects along the Texas coast to
determine how they might be able to bring some relief to owners of small living shoreline
projects by exempting the CBS requirement for projects under certain thresholds.®? GLO hopes
to provide the exemption through rule changes, but it may require State legislative action.63
Locations Not Regulated by the State

Canals: Texas has minimal statutory or case law regulating the alteration of the coastal
shoreline by cutting land canals for small recreational boats or diversionary purposes. While
TCEQ and TPWD may regulate the dredging and many other activities in the water,®* GLO does
not have jurisdiction over the submerged land because “[m]an-made or artificial additions” that

156 Tex. Nat. Res. Code Ann. §31.0671 (West 2017), summary available at
http://www.glo.texas.gov/%20coast/coastal-management/leasing-easements/index.html.

157 See Tex. Admin. Code. § 155.1 (2017), summary available at http://www.glo.texas.gov/the-glo/boards-
commissions/school-land-board/index.html.

158 See Tex. Admin. Code. § 155.2(c) (2017).

159 See Tex. Admin. Code. § 155.15(b)(1)(ii)(B) (2017).

160 See Tex. Admin. Code. § 15.43 (2017).

161 See Tex. Nat. Res. Code Ann. § 33.122 (West 2017).

162 E-mail from Ray Newby, Coastal Geologist, Texas General Land Office, to Austin R. Echols (May 23, 2017, 14:07
CST) (on file with author); See generally Coastal Management Program Biennial Report 2015 — 2016, 10 (2016),
more information about the Coastal Management Program available at http://www.glo.texas.gov/coast/coastal-
management/forms/files/CMP-Biennial-Report-2015-2016.pdf.

163 /d

164 Tex. Water Code Ann. § 11.121 (West 2017).
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a landowner causes or participates in “do not change the boundaries between his land and the
State’s.”1%> However, the waters within the canal may fall within USACE’s definition of navigable
waters, thus within the agency’s jurisdiction.%® While living shorelines could be built in these
canals without complying with the often lengthy and expensive GLO leasing and surveying
requirements, construction of living shorelines in canals is often impracticable.

Navigation District-Owned Submerged Lands: Navigation districts generally provide for the
construction and improvement of waterways in Texas for the purpose of navigation.¢’
Navigation districts are political subdivisions of the State of Texas and differ from an agency in
that they have jurisdiction over a portion of the State. Conversely, an agency exercises its
jurisdiction throughout the entire State.'®® Some navigation districts are authorized to make
improvements for the preservation and conservation of inland and coastal water for
navigation.'® Like canals, using or building on navigation district-owned lands does not require
a landowner to have the property surveyed or leased from GLO. Navigation districts have taken
advantage of these relaxed requirements and have built several living shorelines, especially
along the Upper Texas Coast.1’®

3.2.4 Conclusion

NWP 54 will ease the permitting process and shorten the approval time for constructing living
shorelines to prevent eroding shorelines. However, landowners who select a shoreline
protection alternative that does not encroach into the highly regulated “waters of the United
States” or below Texas’ MHHT line can avoid significant transaction costs, lengthy permitting
times, and several other aggravations. The strong incentive to avoid or minimize encroachment
into U.S. and Texas waters has created a bias toward constructing bulkheads and similar vertical
structures.’? Constructing a bulkhead above the MHHT line is often quicker, cheaper, and
easier than constructing a living shoreline because it potentially avoids the multiple layers of
federal and state review. Despite these permitting obstacles, living shorelines are worth
pursuing for their ecosystem service benefits. Therefore, to improve the regulatory
environment for living shorelines, regulations at all levels of government should make the
construction of hard armoring structures more difficult. 12

165 Natland Corp. v. Baker’s Port, Inc., 865 S.W.2d 52, 57 (Tex. App. 1993); accord Brainard v. State, 12 S.W.3d 6, 23
(Tex. 1999); see A.G. Op. GA-0407 (2006).

166 33 C.F.R. § 329.4 (2016), supra note 101.

167 Chapters 60 through 63 of the Texas Water Code set forth provisions relating to navigation districts.

168 Jim Kruse, Overview: Texas Ports and Navigation Districts, 1, available at
https://policy.tti.tamu.edu/%20txtransportation-legislation/84i/prc-policy-brief-overview-texas-ports-and-
navigation-districts/.

169 ld

170 Chambers County Greenprint Final Report, August 2012, at 2 (discussing several living shoreline projects on
Chambers-Liberty Counties Navigation District owned land), available at http://www.glo.texas.gov/coastal-
grants/ documents/grant-project/10-058-final-report.pdf.

171 Nat’l Research Council of the Nat’l Acads., supra note 6, at 90.

172 For an example of a state where construction of living shorelines has finally become much easier than
constructing a seawall due to the confluence of state limitation on hard armoring and reform to ease permitting
for small living shorelines, see Thomas T. Ankersen, Alexandra Barshel, and Valerie Chesnut, Streamlining
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It is difficult to get people motivated to change from traditional coastal protection approaches.
Some major institutional barriers to living shoreline implementation are institutional inertia;
lack of a broader context for shoreline management decisions; lack of an advocate; and the
tactical problems facing the design, permitting, and installation of a living shoreline, such as the
current complexity of the permitting regime.’® Some additional concerns with implementing
living shorelines are product liability issues. Common legal challenges brought in such cases
include breach of warranty, negligence, strict liability, and violation of consumer protection
laws.1’# Additional potential issues include personal injury liability and storm damage removal.

Living shorelines are not without drawbacks, but never the less they are one of the strongest
options available for SLR adaptation strategies. They minimize erosion through the absorption
of wave energy, can keep pace with SLR, and maintain a healthy land/sea interface.
Additionally, they are visually appealing and can encourage human interaction with the water
and creatures living in the wetlands. For these reasons, they should be pursued in the Upper
Texas Coast as a shoreline stabilization technique in light of SLR. An important problem with
both armoring and living shorelines, however, is that they encourage property to be developed
behind it. Therefore, protecting shorelines, if not done in conjunction with good setback and
construction policies and with no commitment to repair and upgrade the protective project,
could increase vulnerability over time, especially in light of ongoing SLR.

3.1 Nature-Based Landscape-Scale Concepts

Nonstructural solutions which could assist in protecting against SLR include buying out
extremely high-risk areas in favor of returning them to their natural conditions, integrating sand
dunes, implementing beach nourishment projects, and integrating more natural elements such
as oyster reefs and mangroves.!’> The Upper Texas Coast also has vast natural resources. The
potential to capitalize and commercialize the value provided by natural ecosystems through
their ecosystem services exists. The market for ecological services could financially incentivize
landowners to keep their coastal lands in their natural states rather than developing the
property. Rather than engineer a system, potential buyers could use a natural system such as a
living shoreline or a larger project like the ones described below as protection against SLR.

Furthermore, the Center for Severe Storm Prediction, Education, and Evacuation from Disasters
(SSPEED) has developed two landscape-scale concepts for the low-lying, less developed areas of
Chambers, Galveston, and Brazoria Counties: the Texas Coastal Exchange (TCX) and the Lone
Star Coastal National Recreation Area (LSCNRA). These nonstructural strategies aim to develop

Resiliency: Regulatory Considerations in Permitting Small-Scale Living Shorelines in Florida (Florida Sea Grant
Technical Paper 223, 2018), available at http://edis.ifas.ufl.edu/sg155#FOOTNOTE 2.

173 Living Shorelines: From Barriers to Opportunities- Restore America’s Estuaries (p. 25)
http://www.oyster-restoration.org/wp-content/uploads/2013/05/RAE-LS-Barriers-Final-Report-2015.pdf

174 Liability Concerns Association with Living Shorelines by Niki Pace, Mississippi-Alabama Sea Grant Legal Program
http://grandbaynerr.org/wp-content/uploads/2014/06/Liability Pace.pdf.

175 SSPEED Center, Houston-Galveston Area Protection System Report, September 1, 2015, p. 80,
https://rice.app.box.com/s/jvciwu2tpfoOqo9kxibbfckprdulicng.
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economic activities that align with the natural ecology of the region and thus are more resistant
to occasional flooding and SLR.

3.1.1 Texas Coastal Exchange

Texas Coastal Exchange (TCX) is a concept that aims to create a market for the buying and
selling of ecological services.'’® A common definition of ecosystem services is that of Costanza
and Folke (1997): “ecosystem goods and services represent the benefits human populations
derive, directly or indirectly, from ecosystem functions.”'’”” The 2005 Millennium Ecosystem
Assessment described ecosystem services more precisely as “provisioning services such as food
and water; regulating services such as flood and disease control; cultural services such as
spiritual, recreational, and cultural benefits; and supporting services, such as nutrient cycling,
that maintain the conditions for life on earth.”'’® The idea for TCX is to make retaining coastal
land in its natural state economically competitive with developed property, thus reducing
damage caused by SLR and providing resilience.

Examples of systems that could be used in commercial transactions are oyster reefs, coastal
marshes, coastal prairies and bottomland forest systems.'”® The benefits are vast. The
commercial benefits range from collecting oyster meat, harvesting trees within the bottomland,
and grazing cattle on the prairie.'® Moreover, the ecologic benefits are the sequestration of
carbon, the removal of nitrogen and phosphorus, the enhancement of water resources, and the
support of fish and wildlife.'8! A GIS database has been developed to allow property owners in
the four counties to establish which systems could exist or currently do exist on their land, and
this system can also connect sellers of ecological service functions with potential buyers.

One of the main obstacles in preserving natural systems along the coast is the conflict between
ecological value and commercial value. TCX is a way of addressing and resolving this apparent
tension between these two values. Through the establishment of wetlands banking trusts,
marshes could “operate as economically viable preserves that offset tax revenue provided by
traditional resort development while producing sustainable long-term ecological and economic
benefits to the city and entire region.”*8 The creation of new wetlands and expansion of
existing ones along the coastline would replenish habitats as well as offer a buffer against
shoreline relocation.

176 Id.

177 Costanza, R., R. d’Arge, R. de Groot, S. Rarber, M. Grasso, B. Hannon, K. Limburg, S. Naeem, R. O’Neill, J.
Paruelo, and R. Raskin. 1997 “The Value of the World’s Ecosystem Service and the Natural Capital.” Nature
387:253-260.

178 Millennium Ecosystem Assessment. 2005. Ecosystems and Human Well-Being: Current State and Trends.
Washington,