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Background 

This work is based on my Ph.D. research involving over 150 interviews of residents in Alaska 

Native Villages or ANVs (federally recognized tribes) and people outside ANVs who make or 

influence policy that affects ANV adaptation. The research explored how ANVs are adapting to 

climate change and how laws and institutions help or hinder. One thing that I got interested in 

during my research is the unintended consequences of adaptation efforts, or strategies that 

backfire. The term “maladaptation” describes negative impacts that can affect a community 

down the road, or can impose negative impacts or externalities on other communities. (Barnett 

and O’Neill 2010, 211)(Verschuuren 2013, 7) (Nelson, Adger, and Brown 2007, 407); (Ruhl 

2011, 1388). In this piece, I talk about two main groups of maladaptations—one that comes from 

too much monitoring and not enough action, and one that comes from ineffective structures 

designed to prevent flooding. 
 

Over-emphasis on monitoring 

For many years, the United States has focused on gathering data to address uncertainty about 

climate change rather than taking action to address climate change based on information 

available (Brunner and Lynch 2010). In the literature and in university circles, there is a great 

push for more data, whether or not this will actually benefit ANV adaptation. For example, 

Meeker and Kettle (2017, 12-13)’s review of gray literature on adaptation in Alaska found that 

two thirds of the documents reviewed suggested a need for more monitoring and data on 

environmental factors to support baseline assessments. In contrast, at workshops, participants 

had more narrow data requests specifically relating to subsistence. In my own study, only two 

participants suggested that gathering more data would help address climate change, with only 

one being from an ANV. 

 

Most of the grants for community level adaptations are for data collection, monitoring, and 

planning—not carrying out adaptation actions that change flooding and erosion patterns. Thus, 

rather than carrying out actions to addressing flooding and erosion at a community level, many 

ANVs are simply collecting information or coming out with glossy plans. I don’t mean to 

completely disregard monitoring and data collection, since it can be useful on several levels. 

Monitoring can give a community the sense that they are taking action, which can provide hope 

and a sense of control.   
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On the other hand, the over-emphasis on monitoring without sufficient support to follow up with 

adaptive actions or policy change is not helpful. (Brunner and Lynch 2010) note that out of ten 

Utquiagvik, Alaska residents who were interviewed for the 2004 Arctic Climate Assessment, 

only two were aware of the synthesis and none had read it. They suggest that “scientific 

excellence is no guarantee that an assessment of climate impacts will inform decisions on the 

ground. Conversely, a scientific assessment is not necessary for successful adaptations on the 

ground, though it can help.”  In the case of episodic, storm-driven erosion on coastlines, 

monitoring may be particularly unhelpful, since time-averaged coastal change rates do not 

necessarily reflect the actual processes of coastal change (Lynch and Brunner 2007, 102).  

 

Ineffective controls 

The literature and 20 of my participants referred to ineffective hard armoring in ANVs (Mason 

2006) (Chapin III et al. 2014, 519). In the words of a resident from a northwest coast village: 

“The big rocks they imported from Nome [to stop erosion] are gone. Gone! All those big giant 

rocks are gone. Probably five or six or eight laying on the sand by the water. They call them the 

million dollar rocks.” The Army Corps itself has indicated that government agencies are 

spending millions of dollars to construct erosion protection devices which have an anticipated 

lifespan of ten years (Army Corps 2007).   

 

One example is the Army Corps’ efforts in Unalakleet, where multiple protection measures have 

been implemented to protect the shoreline (Bronen 2013, 12). In 2000, the Natural Resource 

Conservation Service (NRCS) constructed erosion protection consisting of gabions, wire baskets 

filled with rock, at a cost of about $1.3 million. A late November storm in 2003 caused severe 

damage to the gabions, which were repaired in 2007 (U.S. Army Corps 2006); (Army Corps 

2009b). The Corps took on a $28 million construction project of a 1,500-foot rock revetment 

over the existing NRCS gabion revetment in 2010 (Army Corps 2007, 2009b).  

 

Projects perceived as effective may still have negative impacts. Alex Whiting, environmental 

coordinator for the Native Village of Kotzebue, describes the effect of the Kotzebue sea wall:  

 

The seawall was helpful [but] it was the demarcation point from the historic 

relationship people had with the shoreline of their community. There’s a whole 

range of activities … that are married to … having a beach … in front of your 

town. When that shoreline becomes a seawall, not only is it demarcation for many 

of those activities, but it’s also a demarcation from that ancient relationship 

people to the shoreline of their community …especially for the younger 

generation that doesn’t remember having a beach as a major component of their 

relationship to the ocean…The reason the town is located where it is (as opposed 

to in the middle of the peninsula) is because of the beach and the ocean and the 

access and the relationships. It’s a very important part of how people define 

themselves and relate to the environment. 
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But the alternative was to watch your shoreline erode and your infrastructure fall 

into the ocean. It was like a necessary evil in some ways. It has in fact protected 

the adjacent road and infrastructures … At this point [since about 2005] it seems 

to more or less be working. 

 

A coastal engineer from outside the village was less positive about the effect of this same wall, 

suggesting that it had the result of accelerating erosion adjacent to it.  

 

Some of the lack of success may relate to the unpredictability of storm-driven erosion or failure 

to understand natural processes of accretion. In Utqiagvik and other locations, barriers erected to 

mitigate erosion have been placed in areas that have experienced accretion over time (Lynch and 

Brunner 2007, 102). A state scientist described the situation for Kivalina: “the Army Corps came 

in and built an expensive revetment. That environment is a barrier island where sediment flows 

in a certain direction. The regular flow is towards the island, although storms can push it in the 

other direction. The revetment is on the beach where sediment would be accreting, so it now has 

quite a bit of sand in front of it. So the revetment is not necessary unless a very big storm comes 

and erodes all the way back to the revetment. It seems that this sediment flow wasn’t taken into 

consideration.”  

 

Another barrier is that conditions in Alaska are different from places for which the flooding and 

erosion controls were originally conceptualized. Shore protection in Alaska often requires the 

consideration of design modifications for Arctic conditions, due to the interaction of coastal 

structures with ice; freeze-up formations and ice accretions, impacts from moving ice, problems 

arising from freeze-thaw mechanisms, and permafrost (Zufelt and Smith 2006) 71. But this 

consideration is not necessarily taking place. As I mentioned earlier, there is some doubt 

regarding the information that the Army Corps has relied on in making decisions regarding 

erosion.  

 

Related to this problem is the disconnection between those who are implementing the controls 

and those who will live with them. Outside of the example of road elevation in Golovin and 

Shaktoolik’s coastal berm, most physical measures to address flooding and erosion are designed 

and implemented by contractors from outside ANVs using federal grant money and solutions 

that may or may not be appropriate for the community. Brunner and Lynch (2010) describe how 

the Army Corps relied on standard practices and numerical models to address beach erosion 

without consideration of community knowledge regarding Arctic conditions. A coastal engineer 

described the hard armoring of the Army Corps this way: “The Army Corps is structured to do 

really big projects … where you may have an issue that doesn’t really warrant that level of 

response. They’re used to funding $10-20 million type projects.” Eight participants (three from 

ANVs) described flood control and other infrastructure as “overbuilt” for the communities, 

resulting in large, immovable, expensive structures that cannot be maintained by local residents. 

The leader of one non-profit group working with ANVs said, “Often when the federal or state 

government comes in, it ‘over-engineers,’ ignoring wisdom that has worked for thousands of 

years and creating unsustainable, unadaptable structures. … Putting in overengineered systems 
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creates a demand for a workforce that is not necessarily being built at the same time we are 

putting these innovations in place.” 

 

Most ANV residents I interviewed had little to say about the flooding and erosion measures 

taken in their communities. They generally did not offer an opinion on whether one type worked 

better than another. While they mentioned barriers to addressing disasters, they did not discuss 

barriers related to preventing flooding and erosion. I gathered from this lack of commentary and 

the descriptions in the literature that in most (though not all) communities, the residents have not 

had a large role in implementing flooding and erosion control measures. Eleven participants 

(seven from ANVs) described problems with infrastructure built by outsiders without 

consideration of local knowledge. As Marino (2012) described the situation in Shishmaref, 

“development decisions made without local representation have resulted in infrastructure 

construction in already marginal and increasingly exposed locations.” Shearer (2012) described a 

similar situation in the context of Kivalina’s relocation, with the Army Corps rejecting a 

proposed relocation site that both Kivalina residents and NOAA data suggested was outside of 

the 100-year floodplain.   

 

Legal framework  

There is little in the way of laws to address the kinds of problems I have described in regard 

maladaptations. While there is significant U.S. law has to limit building in flood-prone areas, 

there are few functional incentives to address flooding associated with existing construction in 

floodplains, and laws that limit new construction can be bypassed. In this section, I will describe 

the existing laws that apply to flooding and erosion and some of their pitfalls.  

 

First, a quick review of who’s who. The Federal Emergency Management Agency (FEMA) is the 

federal agency with the primary role after flooding disasters, while the Army Corps as well as 

the US Department of Agriculture’s Natural Resource Conservation Service have addressed 

flooding and erosion control before disasters. At the state level, the Division of Community and 

Regional Affairs (DCRA) within the Department of Commerce, Community and Economic 

Development (DCCED), has served as the lead agency in addressing erosion problems. At least 

two Alaska Administrative Orders (AO 231 and AO 239) following storm disasters in the 

Village of Kivalina called on DCRA "to act as the state coordinating agency to coordinate with 

the other state and federal agencies to propose long-term solutions to the ongoing erosion issues 

in... affected coastal communities."  

 

NRCS’s programs are worth mention, since the public (at least my participants) may not be 

aware of them. NRCS administers several programs related to flooding and erosion prevention 

and relocation, including the Watershed and Flood Prevention Program1 and the Emergency 

                                                           
1 Authorized by Flood Control Act of 1944, Pub. L. No. 78-534 (1944), 58 Stat. 887, codified at 16 U.S.C. 460d and 

various sections of Titles 33 and 43 U.S.C;  Public Law 83-566, 68 Stat. 666, codified at 16 U.S.C. 1001-1012; 7 

C.F.R. Part 622. 
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Watershed Protection Program.2 Both are challenged by the lack of congressional funding  

(Crocket 2016). Additional barriers for ANVs are the cost-share requirements3 and the 

requirement under the Watershed and Flood Prevention Program to have land jurisdiction for 

zoning (NRCS 2015, 500.11(1, 7)).  

 

Although the Army Corps may be the lead flood control agency in the U.S., it has no organic 

statute governing its authority (Flatt and Tarr 2010, 1510). Different statutes (e.g., Flood Control 

Act of 19444) authorize the Corps to manage individual or multiple water projects. Flatt and Tarr 

(2010, 1511) suggest that, overall, these statutes give the Army Corps the flexibility to manage 

water resources for multiple beneficial uses. Yet there are many examples of the Army Corps 

sticking with more narrow general use policies and adhering to those policies until forced to 

change (Flatt and Tarr 2010, 1511). There is a tendency to favor existing uses rather than 

rebalancing beneficial uses (Flatt and Tarr 2010, 1514).  

 

FEMA’s authority stems from Executive Order 12127 (1979), which tasked FEMA with disaster 

relief programs, and the Homeland Security Act of 2002,5 which established FEMA as a 

subagency within the Department of Homeland Security. As I will discuss in the disaster chapter, 

FEMA’s role tends to be very much post-disaster, rather than preventing flooding. 

 

Two executive orders from the 1970s6 require federal agencies to avoid building (or permitting 

building) in floodplains and wetlands when practicable. Alaska State Administrative Order 175 

mirrors these orders, requiring state-owned and state-financed construction projects to be sited 

and constructed in a manner that reduces the potential for flood and erosion damage. President 

Obama’s Executive Order 13690 of 2015 attempted to raise this standard by requiring 

consideration of climate change in determining floodplain locations, but President Trump 

revoked this Order.7  The efficacy of federal and state efforts to reduce floodplain construction is 

reduced by the lack of corresponding vigilance at the local zoning level (Leatherman 2017). In 

Alaska, there is very little in the way of local limitations on floodplain building, particularly 

since a number of coastline communities have no zoning authority. 

 

According to its own regulations, FEMA must “[a]void direct and indirect support of floodplain 

development and new construction in wetlands wherever there is a practicable alternative.”8 

                                                           
2 Authorized by Pub. L. No.  81-516 (1950), § 216, codified at 33 U.S.C. 701b-1; and P.L. 95-334, §§403-405, 

codified at 16 U.S.C. 2203-2205. 
3 7 C.F.R. § 624.7. 
4 Pub. L. No. 78-534,§§1-8 (1944), 58 Stat. 887, 887-91 (codified in scattered sections of 16, 33 & 43 U.S.C.). 
5 6 U.S.C. §101-1717. 
6 Executive Order 11988 of May 24, 1977 (Floodplain Management) and Executive Order 11990 of 1977 

(Protection of Wetlands) 
7 Executive Order 13807. 
8 44 C.F.R. 9.2(b)(2). 
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“Floodplain” typically refers to areas which have a 1% chance of getting flooded each year (the 

100-year floodplain, based on historical data).9  

 

These restrictions on floodplain and wetland development are important to avoid new 

construction in flood-prone areas. But they can create problems for ANVs already located in and 

surrounded by floodplains, as most are. A community may not be able to get funding for needed 

repairs due to floodplain location, but may not be prepared to move out of the floodplain. This is 

compounded by Alaska’s Administrative Order No. 224, which prioritizes "the infrastructure 

needs of existing communities before consideration of proposals to create new communities, 

unless there is a congressionally directed relocation of an existing community.”  

 

For those stuck in floodplains, the National Flood Insurance Program (NFIP) would appear to 

offer some relief. NFIP was established in the National Flood Insurance Act (NFIA) of 1968, 10 

to provide individual homeowners and renters with some insurance coverage for flood damage, 

as an alternative to disaster assistance. NFIP does not cover gradual erosion, although it does 

cover flood damage related to shoreline collapse or subsidence caused by sudden action (such as 

a flash flood or an abnormal tidal surge).11 

 

To participate in NFIP, the individual must live in a community with ordinances that meet 

minimum federal requirements to restrict development within Special Flood Hazard Areas 

(SFHAs) (same as 100-year floodplains). Development in these areas must have flood 

insurance12 and must comply with local floodplain management ordinances (FEMA 2015, 62).13  

Communities that participate in NFIP are eligible to apply for funding from FEMA’s Flood 

Mitigation Assistance Program,14 which can be used to prepare flood mitigation plans and 

implement measures to reduce flood losses (such as elevation or relocation of insured structures). 

(FEMA 2013a, 89).15 

 

FEMA has created Flood Insurance Rate Maps delineating SFHAs for all communities that 

participate in NFIP.  Byrne and Grannis (2012, 290) and other commentators argue that FEMA’s 

flood maps are often inaccurate and outdated, even without considering climate change. Byrne 

and Grannis (2012, 290)  and (Leatherman 2017) criticize NFIP as a whole, arguing that the 

program subsidizes development in the most vulnerable areas, spreading the risk of paying for 

flood damage to all taxpayers. NFIP does not adequately consider the effect of erosion or sea 

level rise (Leatherman 2017). The minimum federal requirements for local ordinances do not 

provide for retreat or limit densities in vulnerable areas; nor do they prevent rebuilding as long as 

                                                           
9  44 C.F.R. 9.4. 
10 Pub. L. No. 90-448, Title 13 (1968), 82 Stat. 476, codified as amended at 42 U.S.C. 4001-4129. 
11 44 C.F.R. § 59.1. 
12 42 U.S.C. § 4012a. 
13 42 U.S.C. 4022. 
14 42 U.S.C. 4104c 
15 42 U.S.C. 4104c; 44 C.F.R. 79.2 (b,c,i), 79.6(a). 
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structural damage is less than 50%.16 The Government Accountability Office has suggested that 

the availability of federal assistance may inhibit actions to mitigate disaster losses, since 

individuals may not act to protect themselves from the effects of severe weather if they believe 

the federal government will eventually help pay for their losses (GAO 2015b, 87).  

 

The 2012 Biggert-Waters Act sought to update NFIP by reducing eligibility for flood insurance 

coverage. Properties built before NFIP were no longer grandfathered into the program; homes 

that flood repeatedly were denied coverage; and insurance premiums would be recalculated to 

accurately reflect real actuarial risk.17 The Act authorized FEMA to update flood maps based on 

climate change considerations.18  A 2014 amendment19 rolled back these updates to some degree, 

repealing some rate increases,20 restoring grandfathered rates,21 and allowing rates to rise more 

gradually.22 Kaswan (2014, 410) suggests  the reform efforts have focused more on the 

program's finances than on enhancing safety, and will not provide sufficient incentives to prompt 

a robust and comprehensive land-use response to impending flood risks. 

 

Tribes (including ANVs) can participate in NFIP in a manner similar to that of communities if 

they have jurisdiction over their land such that they can enforce flooding ordinances.23 But since 

the vast majority of ANVs do not have jurisdiction over tribal land, they are ineligible. ANVs 

that overlap with incorporated municipalities could participate through the municipalities. As of 

2016, the only ANVs covered under NFIP participate through their municipalities—not their 

tribes.24 

 

Jurisdictional issues aside, there are challenges to tribes who wish to participate in NFIP. In 

2012, GAO found that just 37 of 566 federally recognized tribes (7 percent) throughout the 

United States were participating in NFIP, with three tribes accounting for more than 70 percent 

of the policies. This is due to the lack of flood mapping for many rural tribal lands, the lack of 

administrative resources to administer NFIP requirements, and the expense of NFIP premiums 

(GAO 2013). 

 

GAO (2013, 26-28) points out some alternatives to NFIP, including participation in private 

microinsurance or a nonprofit insurance risk pool such as that offered by AMERIND Risk 

                                                           
16 44 C.F.R. §206.226(f). 
17 Biggert-Waters Flood Insurance Reform Act of 2012, Pub. L. No. 112–141, 126 Stat. 405, § 100205, partially 

codified at 42 U.S.C.§ 4014. 
18Ibid. at §§ 100215(d) 100216; partially codified at 42 U.S.C. 4101b(b)(3). 
19 Homeowner Flood Insurance Affordability Act, Pub. L. No. 113-89, 128 Stat. 1020 (2014). 
20 Ibid. § 3, 42 U.S.C. § 4014(g). 
21 Ibid. § 4, 42 U.S.C. § 4015. 
22 Ibid. § 5, 42 U.S.C. § 4015(e). 
23 44 C.F.R. § 59.1 (definition of community). 
24 https://www.fema.gov/cis/AK.html; http://www.fema.gov/national-flood-insurance-program-community-status-

book 
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Management Corporation. While premiums for these programs are lower, coverage for losses is 

also much lower, and AMERIND is only available for HUD-assisted tribal housing. 

  

Suggestions for improving flooding and erosion control 

At the national level, there is a need to put much more funding into preventing flooding and 

erosion rather than trying to address flooding disasters after the fact. As I will discuss in the 

disaster chapter, the legal mechanisms are already in place for pre-disaster action—Congress 

simply is not allocating sufficient funding on the front end. Five participants noted that outside of 

a disaster, the amount of money provided for buy-out is not enough to build new house, and 

FEMA won’t move an existing house. 

 

Likewise, as many other authors can articulate better than I can, there is too much in the way of 

bailing out flooded homeowners rather than funding building relocations and elevations 

(Wriggins 2015; Tarlock 2012). The true costs of NFIP needs to be supported by those who 

chose to live in floodplains (Leatherman 2017). The 2012 Biggert-Waters step was important 

incremental progress in this direction, while the 2014 amendments were a step backwards. In 

short, on a national scale, flooding and erosion problems are not so much about legal gaps as 

they are about political will to act (and fund) proactively. 

 

Accurate flood maps could be helpful for the many ANVs that lack them. Ideally, students and 

universities could be enlisted to create and improve flood maps in fulfillment of degree 

requirements. While many ANVs are obviously in the middle of a floodplain (like the barrier 

islands of Kivalina and Shishmaref), flood maps could show adjacent and nearby ground that 

would be suitable for new construction. Flood maps would also help with eligibility for NFIP 

participation, although lack of jurisdiction would eliminate participation by ANVs that lack a 

municipality. I recommend amending 42 U.S.C.§ 4022 (NFIP eligibility) to allow ANVs without 

land jurisdiction to participate if they exercise their sovereignty over tribal citizens to control 

building in floodplain. With this amendment, ANVs that choose to enact an ordinance 

prohibiting their tribal members from building or substantially improving existing buildings in a 

floodplain could participate in NFIP. I would also like to see NFIP premiums incrementally 

suggested so that those who can afford to pay the true costs of living in floodplains do so 

(recognizing that ANV residents will often fall in the category of those who cannot afford them). 

 

A key barrier to avoiding floodplain construction is the unwillingness of some ANV residents to 

live anywhere but beside the water. Sixteen participants noted the challenge of wanting to be by 

the water and not being able to get funding to build there. This seems to be a greater obstacle 

with older residents who are more rooted in a traditional lifeway along the shoreline. One 

participant from Eagle Village, which moved up from the river onto a bluff, expressed this 

sentiment: “It’s as if you were anywhere, not in a Native Village.” Another participant suggested 

that this problem could be addressed by having a good access road to get to the water, though 

this would still be a challenge for people that lack vehicles. Similar sentiments exist in many 

coastal communities, including those in South Louisiana. 
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Another way to address this unwillingness might be to focus more on elevation of existing 

buildings, as has been done in South Louisiana. A challenge to this in Alaska could be the strong 

force of hazards such as ice jams and ivus, which can easily move buildings in their path.  

 

There is no simple remedy to addressing the desire to live alongside waterways. Even for non-

Native communities, the shoreline is often a part of community culture and identity. I cannot 

recommend a law forcing people to move out of floodplains, since, even if state and federal 

governments could afford to buy out everyone at the same time, political resistance would be too 

great. Each community will have to come to terms with the risks it is willing to tolerate if it 

wants to remain in its present location. It will be important for state and federal agencies to 

clearly communicate the risks as well as the assistance these agencies are willing to provide 

those who remain in the floodplain.  

 

Communication with communities is also important in avoiding maladaptations along the lines 

of infrastructure that is “overbuilt” or does not work for communities. Of the 18 participants who 

offered suggestions on avoiding maladaptations, eleven referred to the need for good 

communication between communities and outside entities before project implementation. Six, 

rather pessimistically, suggested that nothing could be done to avoid maladaptations. Larry 

Hartig, Commissioner of the Alaska Department of Environmental Conservation, offered this 

more hopeful suggestion:  

When you build something in the Arctic it’s very challenging, expensive to fix, 

and there may not be local capacity to fix things. Engineers may purposefully 

overdesign or overbuild infrastructure since they don’t want it to fail. This could 

result in spending too much money. How do agencies contract so they don’t spend 

too much but avoid liability? It takes multiple people talking together to work 

through that—the contract engineers, the people setting the standards, the 

community, and those who do maintenance. 

 A village resident put it more simply: “You want to get the best contractor, but you’ve got to 

still be able to have input.” 

 

These suggestions are not anything earth-shattering outside of the literature. Entities and 

communities just need to talk more, both to each other and within themselves.  

 

Finally, while one should not rush into building a sea wall without adequate discussion and 

consideration of the pros and cons, there is a need to take action based on known risks. There 

must be a balance between devoting resources to monitoring and predicting flooding and erosion, 

and addressing the known risks of ANVs situated adjacent to shorelines. Shifting state and 

federal funding away from vulnerability assessments and toward elevation and relocation of 

buildings that are clearly in flood-prone areas and whose owners are willing to accept these 

changes would seem to be a “no regrets” strategy (American Planning Association 2011). 
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