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CIVIL ENGINEERING NEWS

ENVIRONMENTAL ENGINEERING
Mitigation Bank Finances Major Stream Restoration in Northern Virginia

Demand for stream restoration typ-
ically far exceeds the funds avail-
able for such efforts. For this reason
restoration projects are often piecemeal
undertakings, focusing only on the
most degraded stream sections rather
than comprehensively addressing an
entire waterway. An exception to this
rule, however, can be found in Reston,
a planned community of approximately
60,000 residents in Virginia’s Fairfax
County. Construction work recently
began there in an effort to restore three
of Reston’s streams along their entire
lengths—a total of 14 mi (23 km).
Yet instead of draining the commu-
nity’s cofters, the project will cost Rees-

ton nothing, thanks to its innovative
partnership with Virginia’s first urban
streain mitigation bank.

The Northern Virginia Stream Res-
toration Bank was formed in 2003 by
Wetland Studies and Selutions, Inc.
(wssi)—a water and natural resources
consulting  firm  headquartered  in
Gainesville, Virginia—and the Peterson
Companies, a real estate developer based
in Fairfax, Virginia, which provides
financial and legal support. Approved by
the U.S. Army Corps of Engineers and
the Virginia Department of Environ-
mental Quality (DEQ) in 2006, the bank
has sold approximately 200,000 “stream
condition units” (scus)—credits that

wss1 uses to determine how much res-
toration work it will conduct—to public
and private entities whose development
projects have had a deleterious effect on
streams in northern Virginia, explains
Michael Rolband, p.E., m.AsCE, the pres-
ident of wsst.

By purchasing scus trom the res-
toration bank, developers obviate the
need to implement mitigation mea-
sures on streams harmed by their work.
The number of scus that a developer
must purchase depends on the quality
of the affected stream and the extent
to which the developer’s project will
affect it. Using an assessment technique
approved by the Corps and the Virginia
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DEQ, WSSL assigns a score to a stream
that will be affected by a development
project. High-quality streams, that is,
streams in a relatively pristine condi-
tion, receive high scores while streams
in poor condition receive low scores. In
turn, the score dictates how many scus
a developer must purchase per lineal
foot of stream to be affected. In short,
developers whose projects affect high-
scoring streams must purchase more
scus than those affecting low-scoring
streams.

For every scu sold, wssi carries out
restoration work on streams within the
region. The more intensive its restora-
tion effort, the more scus the company
can claim. “Based on what we're doing,
we get a different number of credits per
foot,” Rolband says. For example, total
stream—similar

reconstruction of a

to what the company is doing in Res-

ton—provides the most scus per foot
of restored stream, he says. By contrast,
simply planting trees beside a stream
would confer a “minimal number of
scus per foot,” Rolband says.

Approximately 65 percent of the
scus sold thus far have been purchased
by a handful of large public entities,
Rolband says. For example, roughly
half of the total scus sold so far went to
Washington Dulles International Air-
port, which needed to offset harm to the
environment caused by the construc-
tion of a new runway. The remaining
35 percent of the scus have been pur-
chased mainly to provide mitigation for
numerous private developments.

wsst decided to restore streams in
Reston, Rolband says, because most
of the land through which the streams
flow is owned by the Reston Associa-
tion, the community’s homeowners’

association. This arrangement vastly
simplifies efforts related to such issucs
Reston
also benefited from the existence of a

as right-of-way. However,
watershed management plan developed
for the Reston Association by cry and
Associates, Inc.. of Chantlly, Virginia.
“We had the plan in hand,” says Larry
Butler,
parks and recreation, when wsst and

the association’s director of
the Reston Association began discus-
sions regarding a partnership.

wsst ultimately hopes to restore all
26 mi (42 km) of Reston’s streams,
Rolband says. Thus far, however, the
firm has received regulatory approval
to repair only 14 mi (23 km). The work
will entail restoring the entire lengths of
the three strcams—Snakeden Branch,
the Glade, and Colvin Run—named in
the watershed management plan as the
ones most in need of restoration.
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Established in the 1960s, Reston was
developed with a “fantastic vision” that
included the use of significant natural
buffer areas around the community’s
streams, Rolband says. Unfortunately
for its streams, however, Reston was
constructed with little regard for
storm-water management, except for
the construction of four large lakes.
Traditional curb and gutter systems,
designed to remove storm water from
developed areas as quickly as possible,
were connected to pipes or open con-
crete flumes that convey storm water
directly to the nearest stream’s flood-
plain, essentially bypassing the buf-
fers along the waterways. “Since there
was no detention or infiltration, there

15 a huge increase in the volume of

water, plus a huge increase in velocity,”

13

Rolband says. “That water has way

more energy now.”
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The resulting erosion has converted
large stretches of the streambeds into
vertical “canyons” devoid of vegeta-
tion, Rolband says. Compounding the
problem, the heavily incised streambeds
prevent all but the highest lows from
overtopping the banks. which would
dissipate some of their energy. As the
large and fast flows from the streams
erode the banks, sediment washes
downstream, accumulating in Reston’s
lakes and degrading the water quality
there. The Reston Association, which
currently must dredge its lakes every
few years, expects to see its dredg-
ing costs decrease “significantly” once
t}‘iC l‘t‘s[k)l—lltiol] ])I‘Oj(‘(‘ts are COI‘HPIC(C‘
Butler says.

Three years ago wsst installed flow
gauges and rain gauges along the three
streams to accumulate data for use in
designing the restoration projects.

Because most of the data are associated
with small storms, wssi is using actual
flow data to determine a stream’s appro-
priate channel size during periods of
low flow. To determine the appropriate
channel sizes to accommodate an event
that would fill the rivers to their banks,
the firm is relying on published data
on streams in the Piedmont Physio-
graphic Province, data that wsst adjusts
to account for the levels of impervious-
ness in each stream’s watershed.

The designs for each stream must
contend with "a lot of constraints,”
Rolband says, including sewer lines,
pedestrian bridges, and numerous trees.
Before beginning design work, wssi
surveyed the streams and their accom-
panying features. Reston required that
wsst include in its surveys all trees with
a diameter greater than 4 in. (102 mm)
located within a certain distance from the
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streams. Thus far the firm has included
more than 30,000 trees in its surveys.

To reconnect the streams to their
Hoodplains, the vertical stream banks
will be graded to flatten their slopes. The
graded material will then be mixed with
rock, gravel, and sand to form “con-
structed riffles” in the stream. These
riffles are designed to have enough shear
strength to resist erosion, Rolband says.
To minimize shear stress on the stream
banks, such structures as cross-vanes
and J-hook vanes made of rock or wood

will be used to deflect water from the

banks and direct it toward the center of

the stream. The graded slopes and the
structures facilitate the reestablishment
of vegetation. Native shrubs will be
planted along the stream edges, while
trees will be planted higher up on the
banks and in the Aoodplain. Biodegrad-
able coir fabric will be placed along the
banks to prevent erosion until vegeta-
tion takes hold.

To address problems resulting from
the existing system for conveying run-
oft to the Hoodplains, wssI is removing
portions of the flumes in certain loca-

tions. In places where the structures

will remain, Rolband says, a series of

rock-lined step pools will be buile to
absorb the water’s energy before the
water enters the stream.

Construction work on the three
uppermost reaches of Snakeden Branch
began in February and is scheduled to be
completed this month. The next eight
reaches will be restored this summer,
followed by the remaining six reaches
in the fall. The design work on the res-
toration of the Glade is under way, and
construction is slated to begin in early
2009; the design work on Celvin Run
will begin this fall, with construction
scheduled to start one year later.

All told, wsst has budgeted $70
million to restore the three streams, a
figure that includes a plan to monitor

and maintain the streams for 10 years
after construction. To cover any prob-
lems that might arise after the moni-
toring period, the Reston Association
will receive 5 percent of the mitiga-
bank’s What is
more, the Friends of Reston—a non-

tion sales revenue.
profit organization that works with
the Reston Association—will receive
approximately $800,000, says Charles
Veatch, an officer of the group and the
president of the Reston-based Charles
A. Veatch Company, a real estate and
Aside
many benefits it is conferring on Res-
ton, the Northern Virginia Stream

development firm. from the

Restoration Bank will improve water

quality in downstream waterways,
including the Potomac River and the
Chesapeake Bay, Veatch notes. “It’s an
outstanding example of what can be
done elsewhere in the country,” he
says.

—Jay Landers
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