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Executive Summary

1. This study focuses on Gulf Island Pond, which is a large impoundment that extends for 14 miles from Lewiston to Turner.  A four-mile segment upstream of Gulf Island dam is on Maine’s 303d non-attainment list.  The Clean Water Act requires that a TMDL (Total Maximum Daily Load) be completed for this water segment.
2.   Water Quality Conditions

· The Androscoggin River has historically had poor water quality.  A low point was reached in the 1960’s when it was ranked as one of the ten most polluted rivers in the nation.

· The Androscoggin River’s water quality has improved dramatically since the 1960’s due to many actions such as the mandatory requirement of secondary treatment; voluntary pollution prevent efforts and additional regulatory requirements at three paper mills; and the installation of an instream oxygen diffuser at Gulf Island Pond in 1992.

· Data taken from 1992 to 2000 indicate little improvement has occurred in Gulf Island Pond’s dissolved oxygen levels since 1992. 

· The data indicate that class C daily minimum and monthly average dissolved oxygen criteria are not met in 10% of the total pond volume.  The non-attainment is restricted to 4-mile stretch above the dam in the deeper portions of the pond.

· Algae blooms occur in Gulf Island Pond every summer.  The algae blooms contribute to the dissolved oxygen depletion and violate narrative criteria for meeting designated uses of water contact recreation.

3 A water quality model was developed by DEP using data collected both historically and in the summer of 2000.  The following findings were made:

Model Predictions

· Current waste discharge license limits for point sources are inadequate and could potentially result in non-attainment of monthly average dissolved oxygen criteria in a 28-mile segment of the Androscoggin River from Jay to Gulf Island dam and 38% of the total volume of Gulf Island Pond.

· If paper mill licenses are reduced to past demonstrated performance based on the last three years of monitoring reports for BOD and TSS, dissolved oxygen non-attainment could be reduced to 4-miles in length and 12% of the total volume of Gulf Island Pond.

· If all point source are removed, Gulf Island Pond would comply with class C dissolved oxygen criteria in all areas except in waters hydraulically isolated by thermal stratification (1% of total pond volume).

· The oxygen diffuser (GIPOP) is an important source of oxygen for Gulf Island Pond that potentially eliminates non-attainment of dissolved oxygen in 20% of the pond volume (from 30% to 10% of volume in non-attainment).

4. A component analysis was undertaken to determine the most significant sources of dissolved oxygen depletion to Gulf Island Pond.
Sources of Impact in the DO Non-Attainment  Area (40 to 70 foot depth)

· Sediment oxygen demand is the largest source accounting for 3 to 4.5 ppm of dissolved oxygen depletion.

· Point source discharges collectively account for as much as 2 ppm dissolved oxygen depletion.

· Algal respiration and non-point sources are less significant and are each less than 0.5 ppm dissolved oxygen depletion.

Pollutant Loads Entering Gulf Island Pond

· BOD – Paper mills account for 83%, municipal discharges 2%, and natural and non-point sources 15%.

· Volatile Suspended Solids (VSS) – Natural and non-point sources account for 64%, paper mills 35%, and municipal discharges 1%.

· Total Phosphorus – Paper mills account for 75%, municipal discharges 19%, and natural and non-point sources 6%.

5 An analysis that was undertaken investigating the origin of SOD indicates that historical accumulations are not very significant (14%) when compared to current sources (86%).  The best actions for reducing SOD in the middle and towards the end of the pond, respectively, are lowering algae levels and lowering VSS entering the pond.  

6 An analysis of hydropower generation at Gulf Island dam indicates that operational modes of generating power do not appear to be negatively affecting the dissolved oxygen levels in the pond.

7 Final license limits for point sources and the TMDL cannot be completed until rulemaking that defines how dissolved oxygen criteria are applied in impoundments is final. The following cleanup actions should be investigated.

· Paper mill discharges should be licensed at not greater than PDP for BOD and TSS.  Additional reductions may have to be investigated.

· Phosphorus limitations for both paper mill and municipal discharges are needed.  Preliminary findings indicate that effluent concentration limits of 0.2 ppm may be necessary.

· Injection of oxygen with GIPOP should be continued.  Additional injection requirements at the current location and another location closer to the dam should be investigated.

· Given the uncertainty in the modeling of a very complex system (Gulf Island Pond), implementation of a phased TMDL, which would allow stepped incremental reductions of point source discharges, is recommended. 
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