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History of Androscoggin River Water Quality

The Androscoggin River has had a long history of severe pollution.  In the 1960’s, it had the dubious distinction of being ranked in the top ten of the most polluted rivers in the nation.  Dissolved oxygen levels were often at or near zero parts per million (ppm), and the hydrogen sulfide gas (a by-product of anaerobic decay of wastes) peeled paint off homes near the river in Lewiston-Auburn.  

Numerous point sources discharge to the Androscoggin River above Gulf Island Pond and can potentially influence its water quality.  Paper mills discharge to the river in Berlin, Rumford, and Jay, and municipal sources in Berlin, Gorham, Bethel, Rumford-Mexico, and Livermore Falls.  The point sources comprise a relatively large fraction (approximately 1/9) of the natural river volume.  This means the river has limited ability to assimilate wastes.  The low dilution results in a difficult situation for maintaining adequate water quality.  In addition to point sources, there are sources of non-point source pollution (diffuse sources rather than sources from an outfall pipe), which include land use activities related primarily to residential development, silviculture, and agriculture. 

The passage of the Clean Water Act in 1972 required secondary treatment of all point sources.  This resulted in the removal of typically more than 90% of the waste from point sources before being discharged into the Androscoggin River.  Large improvements in water quality resulted in a relatively short time period.  By the late 1970’s, most of the Androscoggin River could now meet class C dissolved oxygen requirements, except in portions of a large impoundment named Gulf Island Pond (located in Lewiston, Auburn, Greene, and Leeds).

Studies were undertaken by DEP and the paper mills in the 1980’s to determine the source of the problem.  Predictions by a water quality model indicated that up to half the dissolved oxygen depletion came from the sediments.  At this time, much of the sediment accumulative was believed to be from remnants prior to secondary waste treatment requirements.  In addition, predictions indicated that even if mill discharges were totally removed, there still would not be sufficient oxygen in the deeper portions of the pond.  The plan to bring the pond into compliance with oxygen requirements included some mandatory point source reductions and the installation of an oxygen diffuser at the bottom of the pond at a depth of 30 feet, five miles upstream of the dam.  The oxygen diffuser is called GIPOP (Gulf Island Pond Oxygenation Project) and is operated collectively by the three paper mills and the hydropower dam owner.  Up to 92,000 pounds of oxygen is injected into the pond daily in the summertime.  If you go by GIPOP in a boat, air bubbles rising to the surface are the only real sign that you’ve just floated over an oxygen diffuser!

The paper mills voluntarily reduced the Biological Oxygen Demand (BOD) and total Suspended Solids (TSS) in their waste by more than 50% in the mid to late 1980’s through cooperative pollution prevention efforts with DEP.  The mills are to be commended for this effort.  

Although not directly related to this TMDL, other cleanup efforts and landmark legislation are worth mentioning.  In 1991 , the Color, Odor, and Foam law required reductions of color from paper mill discharges.  And in 1997, a law addressing dioxin from paper mill discharges requires that dioxin levels below mill discharges should not exceed levels above mill discharges. 

Immediately after GIPOP was installed in 1992, dissolved oxygen in the pond improved. Dissolved oxygen criteria could now be met in 80% to 90% of the pond volume.  Most of the non-attainment was restricted to a four-mile stretch above the dam in the deeper portions of the pond.  

Although everyone thought that the pond would continue to show improvements in dissolved oxygen in the summers following 1992, the data taken by DEP throughout the 1990’s showed little if any additional improvements.  Algae blooms were also observed every summer in the pond.  Could the blooms be the cause of the persistent deep-water low dissolved oxygen? Additional studies were needed.  So in 1998 a four-mile segment of Gulf Island Pond was listed as non-attainment, and a Total Maximum Daily Load (TMDL) was proposed. 

The TMDL Process 

What’s a TMDL?  Why does DEP do TMDL’s?

A TMDL or Total Maximum Daily Load is essentially a plan stating how the cleanup of a polluted water body will be accomplished.  Section 303(d) of the Clean Water Act requires the State of Maine to identify waterbody segments that currently do not attain water quality standards, and will not meet standards even after both point and non-point sources of pollution have been controlled to technology based requirements of the Clean Water Act. The 303(d) process subsequently requires the establishment of TMDLs in order to assure the attainment of water quality standards.  

A TMDL initially involves collecting data within the watershed. Using this data, a mathematical analysis is done to determine how much each of the various source inputs contributes to the water quality degradation and the necessary cleanup actions.  For the Androscoggin River TMDL, a computerized water quality model was developed by DEP to do the complex mathematical calculations. The model is ultimately used to predict the improvements in the pond’s dissolved oxygen levels that could be realized from various management alternatives.

Androscoggin River Modeling Report and Alternative Analysis

The modeling report is the technical support for establishing a TMDL.  Some of the important findings of the modeling analysis are sumarized below.

Current conditions of load inputs and GIPOP injection

· About 10% of the volume of the pond still does not meet minimum DO criteria of 5 ppm and 60% of saturation.

· More than 20% of the pond volume does not meet monthly average dissolved oxygen criteria of 6.5 ppm.

· Sediment Oxygen Demand is still the largest source of dissolved oxygen depletion.  Up to 85% of the sediment accumulation can be accounted for by current sources.  The settling and decay of algae is a major source of SOD.

Cleanup Alternatives

· Reductions of point source phosphorus are needed to eliminate algae blooms.  Point sources account for 90% of the phosphorus entering the pond.

· It will be difficult to attain DO standards everywhere in the pond using solely load reductions as a management strategy.  DO non-attainment could persist in the deeper areas of the pond due to the poor transfer of oxygen there.

· A second oxygen diffuser three miles upstream from the dam at a depth of 50 feet in addition to load reductions appears to be the most promising management strategy for obtaining dissolved oxygen compliance everywhere in the pond. 

TMDL Time Table

Using the information from the modeling report, a TMDL will be established and submitted in USEPA for approval in early 2003.  Prior to the submittal there will be an opportunity for public comment.  The exact date of the submittal is not yet known, but the public will be informed in local newspapers and on DEP’s web site under Public Comment Opportunities.

