Responses to Comments

Androscoggin River Modeling Report and Alternative Analysis

Sept 11, 2002

Prepared by Paul Mitnik, P.E.,  MDEP

GIPOP Partnership 

Prepared by HydroQual  Thomas Gallagher, P.E.  and  Andrew J Thuman, P.E.

1. HydroQual notes that a significant change in the river BOD oxidation rate from 0.08 to 0.03 /day has occurred from the draft modeling report, based upon previous comments by HydroQual.  The new oxidation rate is on the low end of typical literature values and additional changes are not likely to occur.

Response: In the re-calibration process of the model, the measured bottle decay rates gave the best fit for BOD and dissolved oxygen when comparing modeled and measured values.  This follows HydroQual’s suggestion of using bottle BOD decay rates in quiescent riverine situations such as Gulf Island Pond.  DEP agrees that this is on the low end of the ranges suggested by literature and additional reductions in the BOD decay rate are unlikely to occur.

2. Due to limitations in the model framework and assigned transport, the benefit of improved dissolved oxygen in the pond by utilizing different management strategies (additional oxygen injection and/or reduced point source phosphorus, TSS, and BOD) remains uncertain and may be overstated.  In the model, flow is equally distributed throughout the pond cross-section and the vertical dispersion coefficient is adjusted to calibrate the model to observed dissolved oxygen.  In reality, flow in the pond is density driven circulation.  The incoming water will remain on the surface when its temperature is warmer than the pond water temperature and sink to the bottom when its temperature is cooler than the pond water temperature.

Response: There is really no way in knowing whether or not the current assignment of flow and vertical mixing in the DEP model overstates the percent reduction of non-compliance of the D.O. standard in Gulf Island Pond or understates improvements that could be realized when considering various management strategies.  DEP considered HydroQual’s earlier comments suggesting the use of a different model that would more directly model the transport in Gulf Island Pond and decided not to pursue this course of action. DEP’s model assigns flow patterns in Gulf Island Pond as both horizontal advection and vertical mixing.  This is the identical approach used by Mr. Gallagher in the modeling of Gulf Island Pond undertaken by HydroQual in 1985.  It is an indirect approach to modeling the mixing characteristics of the pond.  

Although a model such as CE-QUAL-W2 could more directly model mixing, there is no guarantee that the accuracy of the model would be greatly improved.  Given the complexities in the pond, there are limitations to both methods.  The DEP modeling utilizing WASP has the large advantage of being able to utilize the large volume of data that are already available.   CE-QUAL-W2 would require a much more intensive data effort as input and would require additional data collection and time delays.  Given the large additional time commitment and uncertain gains in accuracy of the model predictions of redoing the whole modeling effort, the DEP did not believe that abandonment of the current model was worthwhile.  The WASP model is an EPA supported model that has been used in many other Maine studies with approved TMDL’s and is scientifically defensible.

3. The method of completing water quality projections relies on a combination of rare events that may be too conservative an approach for assessing compliance with water quality standards in the pond (i.e.; all point sources simultaneously discharging at permitted loads.)

Response: All TMDL’s require that an adequate margin of safety (MOS) be provided to assure compliance with water quality standards.  MDEP’s method of assuming that all permitted discharges are at permitted loads is one of the MOS in the TMDL.  Model runs were also provided that assume permitted loads are reduced to levels that are closer to actual discharged BOD and TSS levels.

4. The chlorophyll-a target of 8 ug/l used in the water quality projections should be investigated to determine if it is an appropriate target for the atypical lake / impoundment conditions present in the pond.  The model phosphorus calibration was based upon limited data and additional measurements would benefit both the modeling and water quality projections.

Response: The chlorophyll-a level of 8 ug/l is a well-established threshold level for algae blooms.  It has been utilized in the Maine lakes programs for more than 20 years and is recommended as a literature eutrophy threshold level in EPA’s Nutrient Criteria Technical Guidance Manual for Rivers and Streams.  It is a good starting point for reducing eutrophic conditions in the pond.  

Without additional information, it is difficult to comment on the data deficiency in the phosphorus calibration.  The model projections for chlorophyll-a are within what was observed from 1998 to 2000.   The DEP believes that enough information has been gathered to complete a TMDL.

Woodard and Curran 

Prepared by Paul Porada, P.E.  

1. Page 3 - No reference is provided to show why chlorophyll-a exceeding 8 ppb indicates an algae bloom.   This numeric value does not appear to be a standard per law or regulation.

Response: The chlorophyll-a level of 8 ug/l is a well-established threshold level for algae blooms.  It has been utilized in the Maine lakes programs for more than 20 years and is recommended as a literature eutrophy threshold level in EPA’s Nutrient Criteria Technical Guidance Manual for Rivers and Streams.  It is a good starting point for reducing eutrophic conditions in the pond.  Algae blooms are a violation of narrative language in the water quality statutes, which require that class C waters meet designated uses of water, contact recreation.

2. Page 9 – Last Sentence - Another reason for the decreased chlorophyll-a levels during pond mixing events is from light reduction due to extended cloud cover.

Response: Agree.

3. Page 21 - The significant reduction in the river BOD decay rate from 1984 to 2000 may be explained by improved wastewater treatment.

Response: Agree

4. Page 39 - The model calibrations of the 1982 and 1984 data show that orthophosphorus must be removed from the system (through a P-uptake rate) to balance the model’s predicted phosphorus value with actual observations.  For the purposes of predictive modeling, P-uptake rates were reduced for increasing point source P controls, due to the assumption of less benthic plant activity in the river and hence less P-uptake.  This could be introducing an uncertainty error into the model prediction runs with point source phosphorus controls and the sensitivity of the P-uptake rate assignment should be tested.

Response: DEP agrees that there is a lot of uncertainty over the assignment of P-uptake rates.  As stated in the modeling report (p 39), although the assignment of this rate is difficult, it was determined that the error introduced into the modeling by the assignment of this rate in the upper Androcoggin is less than assuming no P-uptake occurs.   Benthic plant populations have been observed on the Androscoggin River and the uptake of orthophosphorus is known to occur in these situations.  The phosphorus data observed at the entrance of Gulf Island Pond can be used to estimate current P-uptake rates.  The dilemma then is determining what P-uptake rate should be assigned as phosphorus is reduced in point source discharges and benthic plant populations are reduced.  There is no way to confirm the assumed values in the model, until the actual point source phosphorus reductions are made.   Hence an estimate of the phosphorus uptake must be made using BPJ.

5. Table 3 of page 40 – This table could also report that the 1984 model calibration used a PO4-P removal rate of 0.5 mg/ft2-day.

Response: This could have been added as a high end calibration, but is not crucial to include in Table 3 of the report, since it was not used in the model prediction runs (see preceding sentence in report).

6. Page 41 - The lower graph of Figure 21 appears to be labeled incorrectly.  What are the y-axis units?

Response: The lower graph in Figure 21 should be labeled August 1984 Data Set rather than August 1982 Data Set.  The Y-axis should have a label of PO4-P (ppb).

7. Page 46 - How was it determined that 55% of the annual SOD load in Gulf Island Pond is exerted in the summer?

Response: As illustrated in Table 4 on page 44 of the report, the annual load calculations for SOD were divided into five different time periods, based upon similar river flow and temperature characteristics.  Temperature correction factors for SOD for each time period were computed  (see Tc bottom of page 44).   The 55% is derived from the quotient of the summer and annual weighing of two factors; the temperature correction and actual time for each period considered.

7. Page 79 - In the model component analysis, actual loads discharged by point sources were used to assess point source proportioning (Figure 46).  How would the proportioning change if licensed loads or annual loads were used? 

Response: The point source loads discharged from 1998 to 2000 were used as a basis for calculating actual loads.  The numbers used in the modeling analysis actually are a 95% confidence interval of a log normal distribution.  This would thus represent a worse case of actual discharge levels.  The use of licensed values to illustrate actual impact to the river of each pollutant source was not judged to be a meaningful representation of impact, since actual point loads are typically very much less than licensed loads.  Seasonality was used to represent when each parameter effects the river.  For example, BOD and phosphorus are only relevant in the summer, but TSS involves an annual analysis.

8. P 84 - SOD rate is the most sensitive parameter of the three tested.  The assumption of the PO4-P uptake rate changing with reduced phosphorus of point sources should also be tested.

Response: It would be difficult to quantify the sensitivity of this parameter to dissolved oxygen in the pond.  To test the sensitivity of the PO4-P uptake rate, it would first be necessary to observe how this would change the model predictions of algae.  The change in algae levels would then have to be used to estimate how this would change SOD in the pond.  The SOD calculations are rather long and involve a series of model runs.  After the SOD calculations are completed, model runs would then have to be made to determine the predicted DO with the new SOD rate.  Hence for time considerations alone, it is difficult to test the sensitivity of the PO4-P uptake rate.  In contrast, there are direct inputs in the model for SOD, BOD decay, and reaeration and it is a rather simple exercise to test the sensitivity of these parameters.

Natural Resources Council of Maine 

Prepared by Nick Bennett

1. The decay rate for TSS is discussed on page 44 of the report.  Should we be concerned that 60% of the TSS is inorganic and thus should not decay?

Response: The removal rate of TSS, which includes both decay and settling, is calibrated from the 1989 data.  Inorganic TSS would settle and hence are removed.  Table 4 then shows how settling and decay were determined from the removal rate.

2. On pages 45 to 46 and in tables 6 and 7 why does no TSS of NPS origin settle in river mile 41-33 but NPS algae does settle in the same reach?  Similarly on page 46 in table 7 why do you think there is such a large difference in the settling of point and non-point sources?

Response: Tables 6 to 8 show how the SOD origins came out after they were crunched through the model.  The SOD calculations are inexact and how settling occurs within each reach is not the important result.  The calculations were used to determine how various sources (point, non-point, algae) effect SOD as a whole in Gulf Island Pond.  

3. Page 46, Table 7, TP 67% of actual: Is 1.48 the correct number or is this a typo?  Was this error propagated to other output / interpretations in the report?

Response: The SOD value entered here should actually be 0.80 rather than 1.48.  This appears to be a transcription error and was not transferred in the calculations in other parts of the modeling.

4. Page 46, Table 8: It is unclear whether the historic baseline SOD data includes only the 1980's SOD data, the 1998 SOD data, or some combination of the two.

Response: The 1980’s SOD data is much more comprehensive than the 1998 SOD data.  For this reason, the 1980’s SOD was used as input to the model.  Much more data would have to be gathered before it could be concluded that the SOD rate has changed.  It can probably be concluded that the current SOD rate has not been lowered from historic values.  

5. In comparing prediction runs 0b and 2a, the non-attainment levels for DO look quite similar.  However, given that SOD is the biggest contributor to the non-attainment and algae is the biggest contributor to SOD, we wonder why the model predicts such extensive DO non-attainment due to non-point sources when chlorophyll-a is at only 2 ppb?

Response:  This clearly demonstrates the importance of GIPOP as an oxygen source to the pond.  The reduced SOD from algae in run 0b was accounted for, since SOD used in that run was only 54% of the SOD used in run 2a.  The poor transfer of surface oxygen to the deeper reaches of the pond when it is in a stratified state is as much a factor contributing to the DO non-attainment in run 0b as the SOD is.  In run 2a (with GIPOP), there is a deeper water source of oxygen, which aerates the pond much more efficiently than natural surface reaeration.  Even though the transfer of oxygen from GIPOP becomes less efficient in the deeper reaches, it still contributes up to 2 ppm of DO at a depth of 55 feet (see figure 44).  In a nutshell, it takes very little pollution for DO to deplete to below class C requirements in the deeper areas of an impoundment as deep as Gulf Island Pond. 

New Hampshire Dept of Environmental Services

Prepared by Jeffrey G Andrews, P.E.

1.Introduction page 1, fourth paragraph should read both point and non-point.

Response: Agree

2. Intro page 2 last paragraph replace “Pulp and Paper of America with Nexfor, Fraser Papers Inc.

Response: The change of ownership and name of the Berlin, NH mill is noted. 

