Out of the Gutter for Good
To allow for new construction, the U. of North Carolina treats stormwater the way nature does

By LAWRENCE BIEMILLER
Chapel Hill, N.C.
Margaret D. Holton and Sharon A. Myers think a lot about stormwater -- about where it goes after it falls on the University of North Carolina's campus here, and about how clean it stays. They think people on other college campuses should be thinking about stormwater, too.

So do a number of other administrators here at the university, which is overhauling its approach to handling rainfall -- at a cost of millions of dollars -- so that it can increase the density of buildings at the core of the campus. Instead of simply piping stormwater away, as it has done for decades, the university hopes to replicate the area's natural hydrological cycle, in which some rainfall runs directly to streams but some is held by plants and landscape irregularities until it seeps through the red Carolina clay to the aquifer below.

To mimic nature, the university is trying a number of water-retaining strategies, from creating underground water-storage areas to adding landscape features that retain moisture. And it wants stormwater that does become runoff to run cleaner and more slowly than in the recent past -- "the slower the better," Ms. Myers says.

Those are ambitious goals, especially for a university in the middle of a billion-dollar construction program. It is adding buildings where the proportion of impervious surfaces that contribute to runoff -- roofs, sidewalks, parking lots -- is highest. So administrators have told architects that each new building must mitigate its own runoff. 

In some cases, the architects have opted for familiar solutions, like the sedum-planted roof on an addition to the School of Nursing. Other buildings will incorporate novel systems. A large, mixed-use complex called Rams Head Center, for instance, will top a three-level parking garage with a plaza adorned with trees, shrubs, and grass. They will be planted in special, extra-porous soil over a one-foot-thick layer of gravel that is intended to capture stormwater and let it irrigate the plants above.

Ms. Holton and Ms. Myers are on the front lines of the effort. Ms. Holton, a civil engineer, is the university's water, wastewater, and stormwater manager. She is responsible for the existing network of stormwater pipes, as well as for other technologies the university is employing, like pervious parking lots, which let rainwater soak through to the soil instead of forcing it into drains. She knows the location of every stormwater line bigger than 12 inches in diameter, as well as the location of every inlet to the system.

She also knows where grounds crews have torn out sections of lawn to plant shrubs and ground-cover plants that hold much more stormwater than grass does, and where the university is creating a ground-level stream some 20 feet above a natural stream that has been channeled through an underground pipe for decades. The new stream is designed to carry water that seeps continuously out of a nearby hillside, and also to carry and slow runoff during storms. "Some of this is a work in progress," Ms. Holton cautions. "We're finding out what will work."

Ms. Myers, whose university title is environmental specialist/geologist, monitors the health of Meeting of the Waters Creek, on the southeast edge of the campus, into which most of the existing stormwater lines flow. She also looks for "illicit discharges" into the system. She once traced regular flows of sudsy water back to a washing machine that was draining into a stormwater line rather than a sanitary-sewer line.

Educating the Masses

In addition, she oversees an education campaign established to keep employees and students alike from dumping dirty water or anything else into the stormwater system. She hands out brochures with advice about "everyday stormwater management" ("Manage pet waste properly" is one recommendation). She also makes sure that stormwater inlets are emblazoned with "No dumping" markers.

The volume of water that the university's stormwater system must handle is impressive. Ms. Holton and Ms. Myers use as their benchmark a hypothetical "two-year storm" -- a storm so intense that one like it happens only every two years. In this part of North Carolina, such a storm brings roughly 3.6 inches of rain in 24 hours, during which the 800-acre campus generates about five million cubic feet of runoff, more than enough to fill 46 Olympic-size swimming pools to a depth of eight feet. More than two-thirds of that runoff is destined for Meeting of the Waters Creek, a tributary of the Cape Fear River. The university's intent is to have a system that is robust enough to handle two-year storms comfortably, and that can significantly slow the runoff from a 50-year storm.

Even a summer thunderstorm produces big numbers. Ms. Myers, who keeps tabs on a solar-powered stream gauge in the creek, says that its normal flow on a summer day is 10 to 20 cubic feet per second, but that the flow can surge to 300 cubic feet per second after a downpour.

'Dealing With Old Pipes'

Carolyn W. Elfland, the associate vice chancellor for campus services, speaks about stormwater management with the zeal of a religious convert. But she says the university administration's interest in stormwater has grown out of an entirely prosaic zoning deal the university made with the Town of Chapel Hill. After the state's voters approved a bond issue in 2000 that provided $500-million for building projects on the campus, the town agreed to allow the university to increase the building density of the central part of the campus. In return, the university promised not to increase traffic, noise, or stormwater runoff.

At about the same time, she says, the university took advantage of a provision that allowed it, as a state agency, to seek its own discharge permit under the National Pollutant Discharge Elimination System. The U.S. Environmental Protection Agency requires industries and municipalities that discharge pollutants to seek the permits. Most colleges are covered by the permits of the municipalities in which they are located. In seeking its own permit, the university created strict guidelines for its stormwater system. "We wanted to go above and beyond the EPA requirements," Ms. Elfland says.

"It's a pretty cutting-edge guideline," says Anna A. Wu, the university architect. "I think we've made phenomenal progress." The university has had help from a Philadelphia consulting firm, Cahill Associates, that specializes in water management, and from Ayers/Saint/Gross, the architecture firm that prepared the university's master plan in 2001.

Ms. Wu and Ms. Elfland say the campus building boom offers an unmatched opportunity to deal with stormwater issues. Ms. Wu notes that the stormwater plan has large and small components, from $60-million construction projects like the Rams Head Center, designed by Ayers/Saint/Gross, to 1,000-square-foot landscapes designed to fix specific problems.

The university is also dealing with some old issues, Ms. Elfland says, like basements that flood because construction on older portions of the campus in recent years has overloaded stormwater lines. "We have $10-million that we're spending on one-time stormwater projects," she says. "We've got another $30-million we'd like to do in stormwater management." In addition, she says, the university spends $392,000 a year on mundane but essential stormwater chores, like cleaning inlets regularly. "We'd like to have another $72,000 a year on top of that," she says.

Michelle Adams, a principal at Cahill Associates, says that while universities in general are taking the lead in innovative stormwater management, the University of North Carolina is way out in front. Other institutions have undertaken small projects, she notes, but North Carolina added a full stormwater-management scheme to its master plan.

Ms. Elfland cautions that being ahead of the curve has drawbacks: "One of the risks of doing it now is it is an evolving discipline. A lot of firms are just getting up to speed on best management practices."

'More Expensive to Maintain'

The Rams Head Center, now under construction, incorporates several new technologies. The complex, which fills in part of a ravine below the university's football stadium, will accommodate 700 cars in its three-level garage. Above the cars will be a large student-recreation center and a dining facility. The gardenlike plaza on the same level will catch rainwater in a layer of gravel that will be covered with 18 inches of topsoil engineered for permeability. Cisterns hidden alongside the recreation center and the dining facility will hold rainwater from their roofs and will distribute it so that it can irrigate the plants. The design is costly, says Ms. Wu -- the garage had to be reinforced to hold extra weight -- but it gets "the maximum usage out of the area."

The complex rises high above the pipe carrying the ravine's original stream, buried back when the stadium was constructed. Meanwhile, a recreational field just across the road will be rebuilt over a three-foot-deep rock reservoir designed to hold stormwater until it settles into the aquifer. Beside the field will be the new stream to carry water seeping from the hillside.

Another way of returning water to the aquifer is to create pervious parking lots, which are typically paved with asphalt made without fine particles. The asphalt is laid over rock layers that can store water until it seeps away. "All our new lots have pervious surfaces," says Ms. Elfland. "It's more expensive than regular pavement, but it works." 

The lots are also more expensive to maintain than standard lots, because they must be cleaned with a high-tech vehicle called a regenerative air sweeper. It uses a constant blast of air to dislodge particles from road surfaces, and then it vacuums the particles up. Unless it is cleaned, pervious asphalt can become clogged with leaf matter, oil residue, and dirt. But now that it owns a regenerative sweeper, the university uses it all over the campus. Cleaner pavement means cleaner runoff, which is good for Meeting of the Waters Creek.

And Kirk P. Pelland, the university's grounds director, says his crews have completed a number of $4,000-to-$5,000 projects aimed "at getting water down into the ground." For instance, a patch of lawn shaded by a large tree never grew well, so it has been replanted with azaleas and ground cover. The new landscape holds much more water.

"We're not trying to convert all of our lawns," says Mr. Pelland. "But we are out there actively looking for stormwater projects. Stormwater is a lifestyle now."
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