
WHY IT MATTERS
Virginia’s rivers, and the communities that depend 
on them, are threatened by aging infrastructure. 
Thousands of dams and stream barriers, including 
undersized or aging culverts, restrict the movement 
of aquatic species, fragment rivers, and degrade 
water quality across the Commonwealth.1 Virginia 
sits within a global hotspot for freshwater biodiver-
sity, yet this diversity is at risk as habitat connectivity 
declines.2 Aquatic organisms depend on connected 
waters to access critical reproductive grounds, food, 
and refuge. Where rivers are fragmented, studies 
show declines in species diversity and abundance, 
weakening ecosystems and diminishing recreational 
opportunities such as fishing.3 On the James River 
alone, dams and barriers block approximately 27% of 
historic American shad habitat, contributing to ongo-
ing population declines among migratory species.4

Dams pose significant and often underrecognized 
safety risks. Virginia has 440 high-hazard poten-
tial dams, where failure is likely to result in loss of 
life.5 Aging infrastructure and increasingly intense 
storms heighten these risks, as most dams were not 
designed to handle today’s floods.6 Low head dams, 
sometimes called “drowning machines,” are espe-
cially dangerous, creating powerful currents that can 
trap and kill recreators. Virginia ranks among the top 
ten states with the highest number of fatalities at low 
head dams.7

Road-stream crossings, including culverts and 
bridges, are undersized for today’s heavier storms, 
leading to backups, road overtopping, and infra-
structure failures; nationwide, nearly two‑thirds are 
considered insufficient.8 Hurricane Helene under-
scored this risk, damaging 63 culverts and 26 bridges 
in Virginia, endangering lives and costing millions. 
Upgrading crossings that are designed to work with 
a stream’s natural structure is essential for protecting 
our communities and aquatic ecosystems.

CURRENT LANDSCAPE
State law requires that dams obstructing fish pas-
sage include fishways. However, this requirement 
is neither consistently enforced nor applied; includ-
ing on critical sections of the James, Nottoway, 
and Meherrin rivers. Over half of the James River is 
blocked to migratory fish due to a series of seven 
dams without any fish passages.

Water quality permitting frameworks also recognize 
the importance of aquatic connectivity. Both Sec-
tion 404 of the federal Clean Water Act and Virginia 
Water Protection (VWP) permit regulations state 

that activities should not substantially disrupt the 
movement of aquatic life.9,10 Despite this, culverts are 
frequently designed or installed in ways that impede 
passage, particularly when cost considerations out-
weigh ecological performance. Virginia lacks aquatic 
organism passage (AOP) standards or guidance for 
incorporating AOP into transportation design. While 
ecological-design culverts can improve flow, sedi-
ment transport, and organism passage while reduc-
ing long-term maintenance costs, they are not widely 
prioritized.11,12 Dam safety oversight is similarly uneven. 
High-hazard dams are required to be inspected every 
two years, yet hundreds of Virginia dams have not 
been evaluated within that timeframe, according 
to the National Inventory of Dams.13,14 Additionally, 
Virginia’s dam safety regulations are based largely 
on size and failure potential, leaving many low head 
dams outside formal regulatory oversight despite 
their demonstrated safety risks to both humans and 
animals.

Liability frameworks further complicate risk man-
agement. Under Virginia Code § 29.1-509(F), dam 
owners who voluntarily install safety signage at low 
head dams are shielded from liability, potentially 
reducing incentives for more comprehensive safety 
improvements or removal.15

OPPORTUNITIES
Virginia can strengthen its approach to river res-
toration by aligning infrastructure, ecological, and 
public safety priorities. Expanding the use of ecolog-
ical-design culverts represents one such opportu-
nity. These structures are designed to accommodate 
natural stream processes, improving AOP, lower-
ing community flood risks, and reducing long-term 
maintenance needs. The higher upfront investment 
can lead to considerable long-term savings and resil-
ience gains.

Virginia has already begun advancing this work 
through initiatives such as the Virginia Department 
of Transportation’s Aquatic Organism Passage Study, 
which evaluates and prioritizes road-stream cross-
ings for ecological upgrades.16 Integrating these 
f indings into transportation planning and capital 
programs can accelerate progress at scale.

In addition to expanding AOPs in culverts, invest-
ments are needed to improve fish passage at dams. 
Fish ladders, nature-like bypass channels, and tech-
nical fishway retrofits at priority dams where removal 
is not feasible can restore access to historic habitat 
for aquatic species. Fish passage funding is available 
through the National Oceanic Atmospheric Admin-
istration and U.S. Fish and Wildlife Service federal 
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grants, which can be paired with dedicated state 
programs and technical expertise to systematically 
reopen river miles to improve connectivity, fisheries 
recovery, and public safety. 

At the state level, the Virginia Department of Con-
servation and Recreation provides grants through 
the Virginia Dam Safety, Flood Prevention and Pro-
tection Assistance Fund to improve dam safety by 
reducing or mitigating the hazard posed by a dam, 
including removal.

Targeted funding, dedicated staff, and technical 
assistance for dam removal and fish passage design 
can support addressing obsolete and unsafe struc-
tures. Developing clear, state-level requirements on 
dam removal processes can also reduce project time-
lines and costs.

Ultimately, greater attention is needed on low head 
dams as a distinct public safety threat. State invento-

ries, required safety signage, and clear expectations 
for owner responsibility can reduce risk for both dam 
owners and Virginia’s river users while informing 
long-term decisions about modification or removal. 
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TOP TAKEAWAYS
River fragmentation threatens both biodiversity 
and public safety in Virginia, particularly as aging 
infrastructure and stronger storms increase risks.
Current policies recognize aquatic connectiv-
ity and dam safety but face significant gaps in 
enforcement, oversight, and design standards.
Ecologically-designed culverts, f ish passages, 
stronger dam safety programs, and strategic dam 
removal are practical, state-level approaches to 
improving resilience and protecting communities 
and wildlife.
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