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Preliminary Comments on Androscoggin River Modeling Report

Prepared by:

ADVANCE \d7Thomas W. Gallagher, HydroQual, Inc.

HydroQual has reviewed the Androscoggin River Modeling Report dated June 29, 2001 and some of the model runs upon which the report is based.  Although HydroQual's review is not completed and there are still some remaining questions, the following comments address the issue of the adequacy of both the data and water quality model to reliably calculate the percent compliance with D.O. criteria resulting from various levels of point source control.

1. The assignment of flow patterns and vertical mixing in Gulf Island Pond (GIP).

· It appears that river flow is generally equally distributed throughout the Gulf Island Pond cross section and vertical mixing is assigned to fit the measured vertical dissolved oxygen distribution for each calibration survey.  Vertical mixing is varied in time and with distance along Gulf Island Pond.

· In reality, the incoming river water will sometimes flow in the surface layers of GIP when it is warmer than bottom waters and at other times will sink to the bottom when it is cooler than surface layers of GIP.  In addition, the operation of the dam and the level at which water flows from GIP may also affect the flow patterns within GIP.

· It is possible that the current assignment of flow and vertical mixing in the DEP model may sometimes overstate the reduction in percent noncompliance of the D.O. standard associated with a second downstream oxygen injection system.

2. Reaction rates that affect development of point source CBOD limits.

· The CBOD oxidation rate (Kd) was assigned at 0.08/day versus the 0.05/day used in the original model calibration.  The data are inadequate to justify this change.

· As a sensitivity analysis, the percent noncompliance with the daily D.O. standard of 5.0 mg/l decreases from approximately 9% to 5% when the oxidation rate is decreased from 0.08/d to 0.05/d.  A similar decrease of 15% to 11% noncompliance with the monthly D.O. standard of 6.5 mg/l occurs with the same reduction in the oxidation rate.

· The reaeration rate was increased by 50% for calibration of the August 2000 data versus the August 1984 data.  Presumably this greater atmospheric reaeration rate would be associated with higher winds.  Is there wind data to support this increase in assigned reaeration rate?

3. Effect of phosphorus on algae and the resulting effect on dissolved oxygen.

· In the model there are many coefficients that describe the accumulation of algae in Gulf Island Pond in response to nutrients (nitrogen and phosphorus), residence time, light, settling, and grazing (death).  Some of these coefficients assigned in the model may be questionable and therefore affect the determination of other model coefficients.

· The light intensity at the surface of Gulf Island Pond was probably understated.  It appears that the solar radiation was modified linearly with reported percent sunshine.  For example 0% sunshine resulted in no solar radiation (Fig 12).  Although there is 100% cloud cover there is still diffuse radiation as evidenced by our ability to see in the daytime on cloudy days.  One algorithm computes that for an August day in this region of Maine solar radiation on a day with 100% cloud cover would be about 40% of clear sky radiation.

· In the report the algal death and respiration rates were indicated as 0.05/day and 0.30/day, respectively.  In the model input files they were reversed.  Was this intentional?  A consequence of a higher death rate (0.30/day) is to produce particulate BOD in the water column which can affect the determination of the BOD removal rate.  On the other hand a respiration rate of 0.30/day vs. 0.05/day can have an appreciable impact on the dissolved oxygen balance in Gulf Island Pond.

4. Effect of VSS and algae on SOD.

· In general the calculation of SOD from settling volatile suspended solids and algae is very difficult and usually limited by available data.  This is certainly the case for Gulf Island Pond.

· It appears that the estimate of VSS settling on SOD in Gulf Island Pond maybe overstated because VSS has not been converted to carbon (0.4C/VSS) in the equation on page 63 of the report.  If this is true, the effect of point source VSS on SOD wold be overstated by a factor of 2.5.

· The report may significantly underestimate the contribution of nonpoint source VSS to SOD by not considering the likely higher VSS entering GIP during high flow events.

· A closer look at Figure 36 indicates that it is difficult to support any settling rate for TSS at low flow in Gulf Island Pond (last two data points) from the September 1989 data.

5. Application of model for projecting water quality with no loads.

· Table 3a (p. 38) in the DEP report indicates that PDP with oxygen injection will result in 9% noncompliance with the daily minimum D.O. criterion of 5.0 mg/l versus 10% noncompliance with no point source load (including 40% reduction in SOD).  This comparison was not presented for percent noncompliance with the monthly criterion of 5.0 mg/l.  However, some additional model runs by HydroQual suggest that with no point source loads (and 40% SOD reduction) the percent noncompliance with the monthly D.O. criterion would be approximately 20-25%.  With PDP and oxygen injection, the frequency of noncompliance with the monthly DO criterion is calculated as 12%.  This raises the question of whether additional point source controls should be required to improve GIP dissolved oxygen concentrations to levels beyond natural background conditions.

TWG/lkj

...\PAAT0010/PROJECTMEMBERS092601MEM

