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POLLUTION

In 1793, the opening of America’s first water-powered textile mill
on the Blackstone River in Rhode Island marked the beginning of
the Industrial Revolution in the United States. This event also gave
Narragansett Bay a head start over the nation’s other estuaries in
serving as a receptacle for industrial waste. By 1860, Rhode Island
was the nation’s most heavily industrialized state. Jewelry facto-
ries, textile mills, and other industries freely discharged toxic
chemicals into the Bay and its tributaries, and there were reported
cases of people fainting from the stench of decomposing human
sewage in the Providence River.

The Bay has come a long way since those days. In particular, state regula-
tions based on the federal Clean Water Act, originally passed in 1972, have led to
major reductions in industrial discharges. Still, problems remain. The most
significant are bacterial contamination, excess nutrients (especially nitrogen), and
low dissolved oxygen. In general, pollution levels are highest in the more urban-
ized and industrialized Upper Bay and lowest at the Bay’s southern end.

Bacteria. Antiquated “combined sewage” systems in Providence and other towns
channel stormdrain runoff into the same pipes that carry domestic sewage to
wastewater treatment plants. Here the wastewater undergoes a treatment
process that is very effective at removing solids and a number of contaminants
and killing bacteria, although it is less effective against viruses. This combined
sewage system works well in dry weather, but during heavy rainfalls (i.e., more
than a half inch in 24 hours) the pipes cannot handle the volume, so a mixture of
stormwater and untreated (raw) sewage overflows into “relief pipes” and is
carried into the Bay.

Combined sewer overflows (CSOs) are the major source of bacteria and
viruses to Narragansett Bay. Bacteria from failing septic systems can also be a
significant source in areas where large numbers of older septic systems occur
along the shores of shallow, poorly flushed embayments such as Wickford Harbor
or parts of Greenwich Bay.

❘❚ There are 33 wastewater treatment plants in the Narragansett Bay watershed
(including Massachusetts).

❘❚ Over 100 CSOs in the Providence River region and the city of Fall River
discharge a mixture of untreated sewage and stormwater into the Upper Bay
during heavy rain events.

Shellfish harvesting is prohibited in the most polluted waters because shellfish
taken from these waters can carry bacteria and viruses, including those that cause
gastroenteritis and hepatitis. Nearly 20 percent of the Bay’s area, including the
Providence River, a portion of Mount Hope Bay, and a number of small areas in
the immediate vicinity of sewage treatment plants or marinas, is permanently
closed to shellfishing, and an additional 11 percent of the Bay consists of “condi-
tionally approved” areas that are closed after heavy rains.

Nutrients and hypoxia. Dissolved oxygen levels are an important indicator of the
overall health of any water body. Hypoxia (low oxygen) impairs the feeding,
growth, and reproduction of fish, shellfish, and other organisms. The primary
cause of hypoxia in estuaries is overenrichment with nutrients, especially nitrogen
compounds, which act as fertilizer and can lead to excessive growth of algae.
These algae soon die and are decomposed by bacteria, a process that consumes
oxygen. In Narragansett Bay, wastewater treatment plants are the major source
of excess nutrients.

For most of the 20th century,
effluent from wastewater treatment
plants carried particulate organic
matter into Narragansett Bay. In the
Bay, this organic material was decom-
posed by bacteria, leading to lowered
dissolved oxygen levels. In the early
1980s, improvements to the treatment
process brought about a marked
reduction in the amount of organic
material in treatment plant effluent.
However, the improvements only
partially solved the problem of nutrient
input (or “loading”) because waste-
water treatment plant effluents still
contained high levels of dissolved
nutrients.

❘❚ RIDEM estimates that sewage
treatment plant inputs account for
about 66% of the total nitrogen
loading to the Providence River.

CSOs and urban runoff (the
stormwater that washes from roads,
parking lots, and other impervious
surfaces) are additional sources of
nutrients to the Bay, as are individual
septic systems.

❘❚ 30% to 40% of Rhode Island’s
population uses septic systems.

❘❚ Individual septic systems account for
approximately half of the nitrogen en-
tering Greenwich Bay. Most of the rest
comes from the East Greenwich
wastewater treatment facility.

Field’s Point treatment facility, Providence, R.I.

Runoff from roads and parking lots is a
source of nutrients and other pollutants.


