Responses to Comments

Androscoggin River Modeling Report (Draft)

HydroQual, Tom Gallagher, P.E.

1. Assignment of flow patterns and vertical mixing in Gulf Island Pond

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 requires 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 does not believe that abandonment of the current model is 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.

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 with a second oxygen injection diffuser.  Intuitively one would expect great improvements from oxygen addition that is in closer proximity to the problem than the current injection system.   The modeling should not be relied upon too heavily for judging compliance of DO criteria in the future.  Ambient monitoring is generally undertaken to confirm model results. 

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

The  different CBOD decay rate assigned to the model calibration of Gulf Island Pond of 0.08 per day (versus 0.05 per day in HydroQual’s 1985 effort) is noted. The DEP will carefully re-check the newly assigned BOD decay rate in the final model.  However there are actually more data to work with now than in 1985.  An additional data set was collected in August of 2000.  

The assignment of the CBOD decay rate in Gulf Island Pond was one of the items of large uncertainty in the 1985 effort by HydroQual.  The rate was largely assigned by one data set (August 1984) rather than the minimum requirement of two independent data sets that is necessary for a model calibration / verification.  In addition, a BOD settling rate of 0.02 per day was assumed rather than calibrated.  DEP understands that HydroQual did a very credible job with this data limitation, but this is one item that needs to be re-considered. 

HydroQual’s sensitivity analysis of the CBOD decay rate is overstated, since it does not account for the higher reaeration rate assigned by the DEP model.  The difference in the predicted percent non-compliance of D.O. criteria is probably not appreciably different in both models.

HydroQual’s assertion that the reaeration rate in Gulf Island Pond is a single value that does not change is probably not realistic.  In reality, the reaeration rate falls within a range of values dependent upon hydraulic, and climatic conditions within the pond.  The DEP assignment of the reaeration rate range falls within that expected from wind induced reaeration.     

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

Without additional information, it is difficult to comment upon HydroQual’s assertion that the some of the coefficients assigned to algae and nutrient interactions are questionable.  In general, most of the rates assigned in the model were within the range recommended in the literature.  The DEP is open to any suggestions that HydroQual may have to improve this component of the model.

DEP agrees that the light intensity in the model at the surface of Gulf Island Pond was understated.  The appropriate changes will be made in the final model.

The comment on the algal death and respiration rate is noted.  The DEP believes that the rates in the model input should be reversed, since the death rate assigned is high and outside the range suggested in the literature.   This will be carefully re-evaluated in the final model.

4.  Effect of VSS and algae on SOD.

The DEP agrees that the calculation of the origins of SOD is difficult.  However, SOD is a large factor contributing to the remaining dissolved oxygen non-attainment confined mainly to the deeper areas of the pond.  An estimate of what causes the SOD is appropriate, and has typically been requested by USEPA and other stakeholders in other river studies. 

The DEP notes the exclusion of the conversion of VSS to carbon in the VSS settling on SOD calculations, but is unsure of whether 0.4 is the proper ratio to use.  Appropriate corrections will be made in the final report.

The DEP disagrees that VSS from non-point sources is an important source to the contribution of SOD during high flow events.  It is unlikely that any organic matter settles in the pond during high flow events, due to the quick travel time through the pond.  In addition, the majority of the non-point source pollution during a high flow event, would likely be inorganic material from erosion, which would not contribute to the SOD.  The majority of solids settle in the pond during quiescent low flow conditions.

The settling rate for the entire Androscoggin River was actually based upon seven points, not two points.  Rates specific to the pond and river were not made.  This is a large improvement over the 1985 model by HydroQual in which a settling rate was assumed.  The data that the settling rate was calibrated to were collected over several weeks in the summer of 1989.  It is unlikely better data exist or could be collected today with the much reduced amount of solids in the river today from 1989 values. 

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

No comment.  This  discussion is on policy, not modeling.

Natural Resources Council of Maine (NRCM)

Executive Summary

DEP will expand the discussion that algae blooms violate designated uses of water contact recreation.

Summary of Gulf Island Pond Data

1. The DEP will clarify that there was an initial improvement in Gulf Island Pond’s DO levels after the installation of GIPOP in 1992, but little improvement since that time.

2. The fact that algae blooms occur ever summer is based upon data taken from 1998 to 2000 and yearly observations by DEP field personnel.

Summary of Summer 1999 Data

1. The difference between chemical and thermal stratification was explained in the text (P8, last two sentences of 2nd paragraph).

2. The pond volume calculations are complex and would be difficult to explain in a report.  They were undertaken in a spreadsheet.  The spreadsheet is available upon request.

Calibrations of Gulf Island Pond Chemical Data

1. See paragraph #2, p20.  The whole modeling effort focuses on Gulf Island Pond where the DO non-attainment occurs.  QUAL2EU is only used to help define the pond’s upstream boundary conditions in the water quality model prediction runs.  The QUAL2EU model was not changed from the former effort, except nutrient and algae interactions were added.  Nutrient and algae interactions are not considered important in the river above Gulf Island Pond.

2. The algae in the pond are probably currently light limited rather than phosphorus limited.  There is an excess of both phosphorus and nitrogen.  However, the system will become phosphorus limited as phosphorus is reduced.

3. The different vertical transfer coefficients can be explained by the fact the different areas of the pond mix differently.  The calibration process is the main component used to assign the mixing coefficients.

4. DEP agrees that the solar component of the model needs more work.  This will be done in the final modeling report.

5. Some addition text could be added in the final report to help explain figure 19.

Water Quality Model Prediction Runs

1. The diurnal DO adjustment is already explained in detail.  DEP is unsure of what language can be added to help readers better understand this issue, but is open to suggestions.  The diurnal DO adjustment is calculated in two different components; one related to algae photosynthesis and respiration, and a second due to data variability, (ie the DO reading at a specific location would not be constant throughout a given day even if there was no algae present in the water column.)  The continuous DO/temperature monitoring data is used to derive the non-algal component by comparing the difference of the maximum and minimum DO readings to the early morning and late afternoon DO readings.  The algal component of the diurnal adjustment is derived by the chlorophyll a and DO regression. 

2. PDP calculations are not necessary to undertake a TMDL, nor are plots of effluent data from 1992.  PDP calculations are ordinarily only undertaken over the past three years of effluent monitoring data.  The DEP is willing to provide the spreadsheets of the PDP calculations to anyone who wants them.

3. The current network of modeling runs are sufficient to make decisions on methods to achieve water quality standards in the TMDL.  A model run has already been provided at zero discharge of all point source pollutants and maximum injection of DO from the current diffuser.  DO criteria are not met in all locations of the pond at this condition.  This would suggest that other actions in addition to point source reductions may be necessary to achieve DO criteria in the pond. 

4. DEP’s phosphorus data base for mills and POTW’s on the Androscoggin is limited.  Most of the data for phosphorus was derived from the 1980’s study, with the exception of IP, whose data was from the summer of 2000.  Current discharge information is not needed to do the prediction model runs in a TMDL

Analysis of the Origin of Sediment Oxygen Demand

1. The actual historic SOD information is summarized in a plot in a report undertaken by Water Quality Associates (Water Quality Analysis of Androscoggin River, Nov 1985).   The DEP can provide photocopies of this plot.  Much of the data are old and limited information exists on these studies.

2. The BOD and TSS reductions from the paper mills occurred in the mid to late 1980’s and early 1990’s.  The older effluent data is not needed to undertake a TMDL.

3. The reports states the belief that SOD has not changed significantly from the 1980’s.  The 50% difference in measurements between the 1998 data and the early data can be explained as data scatter.  There was more than 50% scatter in the historic data. 

4. The DEP will investigate percentage of carbon in VSS to replace the assumption that all VSS is carbon, although little information in the literature is available on this subject.  The model accounts for the fact that SOD is exerted at a much higher rate in the summer than the nonsummer through the temperature correction factor for the SOD rate.  There is no evidence that the temperature corrected SOD rate normalized to 20 oC is higher than a nonsummer normalized rate.  In fact, the data collected in 1980 suggests that the SOD rate normalized at 20 oC was actually higher in the non summer when comparing February to August readings.  Since SOD is exerted in a time period of months, an annual analysis is appropriate rather than a seasonal analysis.

Analysis of Hydropower Operation at Gulf Island Dam

1. The plots of inflow and outflow and monitored dissolved oxygen are volumous and DEP prefers to not include them in the report.  This information is available upon request.     

Rumford-Mexico Sewage District

The 4.25 ppm TP concentration for Rumford-Mexico’s effluent came from a series of measurements made in the early to mid 1980’s.  DEP is interested in any new data that you may have on TP.  Although the newer data will not effect the TMDL, it can be used to better define current conditions and give treatment facilities a better indication of what is needed to comply with new requirements that may be necessary in the future. 

