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On a local level, suitability of 
Managed Aquifer Recharge 
(MAR) is highly dependent upon 
hydrogeologic conditions, but 

on a nationwide scale, the U.S. regulatory 
environment complicates nationwide expansion 
of MAR, as aquifer regulation varies spatially 
throughout the United States. To explain this 
fragmentation, an understanding of federal, 
state and local policy is necessary.
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Water rights in the United States
Laws governing water policy in the United States are infamous 

for historically detaching surface water and groundwater regulations. 
Common thought as to this development points to a lack of scientific 
knowledge concerning the hydrologic cycle, but it is a bit more 
complex than this assumption. Fragmentation of national water 
policy began with an urge to expand and encourage settlement in 
areas controlled by the federal government. Territorial expansion 
and settlement drove the need for water allocation policies with the 
federal government expecting states to fill the role of developing 
their respective framework. At the time of policy creation, states 
chose allocation systems that benefited economic activities based 
on local resources and current technology. This led to state water 
doctrines representing watercourse regimes characterized by surface 
water flows, since surface water was the easiest to acquire and store. 
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Moreover, surface water regimes also represent stark differences in 
precipitation patterns from eastern to western states, which is why 
water allocation in the United States has a stark water right spatial 
pattern. Although surface water allocation doctrines are more 
complicated at the state level than the following figure suggests 
(Figure 1), it effectively represents this trend. Descriptions of surface 
water allocation doctrines are provided in Table 1. 

Surface water allocation doctrines can affect the potential 
development of MAR projects if a water right is required to replenish 
or store water in aquifers, although some states will grant winter 
month water rights when demand is low and flows are high. 

As technology and population increased, along with our 
understanding of the hydrologic cycle, integrated management 
approaches have appeared throughout the country, however most 
states follow specific groundwater allocation doctrines. Similar to 
surface water doctrines, groundwater rights (Figure 2; Table 2) are 
complex and have developed over time. Moreover, MAR practitioners 
intending to recover stored water may find it difficult to obtain a 
permit for extraction. States may allow recovery of only a percentage 
of stored water, requiring the applicant to ‘bank’ the remaining, or 
restrict extraction of water on a seasonal basis. 

The federal role and MAR
The federal enforcement of MAR deals mainly in water quality. 

The United States Environmental Protection Agency (USEPA) 
separates MAR into two categories: artificial recharge (AR) and 
aquifer storage and recovery (ASR). The USEPA defines AR as the 

act of replenishing aquifers, while ASR includes storing water for 
later use. The USEPA regulates all projects injecting non-hazardous 
fluids into or near underground sources of drinking water as Class 
V injection wells within the scope of the Underground Injection 
Control (UIC) program. The UIC program is a measure to protect 
contamination of underground sources of drinking water. Although 
federal code has been designed by the USEPA, states may apply for 
primacy, which gives states the power to implement and enforce 
the program, with the caveat that enforcement must meet or exceed 
federal regulations. Federal enforcement of the UIC program would 
appear to provide consistency among states; however, the USEPA 
maintains 10 regional offices that are responsible for several states 
(Figure 3), yet each region may enforce different regulations and 
guidelines. For example, the point of compliance for injection wells 
may be located at the wellhead, a designated distance from the 
wellhead, or at the outer edge of the injected water. 

Figure 1: Surface water allocation doctrines in the conterminous United 
States.

Table 1: Description of surface water allocation doctrines in the United 
States.

Figure 2: Groundwater allocation doctrines in the conterminous United 
States.

Table 2: Groundwater allocation doctrines in the United States.

Figure 3: United States Environmental Protection Agency regional offices.
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Federal regulation of MAR does not deal with projects 
that passively recharge aquifers; however, many states have 
groundwater antidegradation laws that may require environmental 
impact studies, modeling requirements, testing phases, etc.

On a local level, many states have also enacted legislature that 
allows for the creation of groundwater conservation districts. Each 
district’s management authority varies, but generally, conservation 
districts attempt to assess aquifer properties to determine or 
recommend groundwater withdrawal rates, issue permits and 
allocate resources to restrain groundwater use.

The big picture
As described above, surface water and groundwater policy 

are segregated within the federal water policy regulatory scheme, 
although this has given states the ability to formulate laws on state 
and local levels, it complicates MAR potential on a national scale. 
For example, principal aquifers do not abide by state boundaries. 
By overlaying state boundaries on a principal aquifers map (Figure 
4), and knowing each state water resource regulation varies, 
nationwide MAR potential and management is not directly based 
on aquifer properties but on the overlying political framework. 

A closer look at spatial regulations may have on MAR potential 
in the United States can be seen in the High Plains Aquifer (HPA; 
Figure 5). Federally, it is regulated by three USEPA regional offices, 
and the aquifer underlies eight states. Therefore, it is subject to 
the prior appropriation doctrine in six states, and a mixed prior 
appropriation and riparian doctrine in two. Furthermore, it is 
subjected to three groundwater allocation doctrines, including six 
prior appropriation doctrines, one correlative rights doctrine and 
one absolute ownership doctrine. Therefore, projects spanning 
beyond state boundaries will require multi-state collaboration 
among local and state agencies.

A closer look
On a smaller scale, in Kansas a MAR project within the Equus 

Beds of the High Plains Aquifer is regulated by two state agencies, 
Kansas Division of Water Resources and the Kansas Department of 
Health and Environment. It is also within the oversight of the state’s 
Groundwater Management District 2, which is responsible for water-
use administration, planning and providing information in data gaps 
and regulatory needs. Surface water and groundwater are regulated 
under the prior appropriation doctrine. Therefore, the state requires a 
dual permitting scheme to operate an ASR project. A water permit is 
required for a surface water source and a secondary permit allows for 
extraction of the stored water. 

However, farther south, within the state of Texas, the HPA is 
divided among 14 groundwater conservation districts (Figure 6). 
Although the state’s surface water follows the prior appropriation 
doctrine, the groundwater doctrine falls under absolute ownership. 
While this can complicate investment potential if piracy of stored 
water is possible, the state may issue temporary permits that allow for 
the appropriation and recovery of stored water. 

Lack of a national water policy requires extensive collaboration 
on federal, state and local levels, especially when considering the 
development of MAR schemes. Nationwide expansion of MAR varies 
greatly among interstate aquifers, and while it allows for the ease of 
development in one location, it might constrain its use at another, 
irrespective of hydrologic properties. Therefore, consideration of 
future MAR policies should include a comprehensive and integrated 
approach that attempts to dissolve political boundaries and 
encourages coherent development. ■
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Figure 4: Principal aquifers in the conterminous United States 
underlying more than one state.

Figure 5: Location of the High Plains Aquifer.

Figure 6: High Plains Aquifer and Texas Groundwater Conservation Districts.


