May 2, 2002

To:
Roy Bouchard DEA

From:
Paul Mitnik DEA

Subject: 
Phosphorus in the Dead River from Point Source Discharges on the Androscoggin River

I made a number of model runs on Qual2e to address the issue of nutrient loading to Androscoggin Lake when the flow in the Androscoggin backs up the Dead River and overtops the dam.  This apparently starts to occur at flows exceeding 16000 cfs and hence this flow was used as a worse case of when point sources would be the maximum percentage of the phosphorus loading.  The following loads were used in my analysis from point source discharges:


TP Loads ppd
% of Total

Burgess P&P*
143.6
19.0%

Cascade P&P*
4.9
0.6%

Berlin NH
61.0
8.1%

Gorham NH
16.1
2.1%

Bethel
5.4
0.7%

Mead Paper Co
219.8
29.0%

Rumford-Mexico
16.1
2.1%

International Paper Co
268.5
35.5%

Livermore Falls
22.0
2.9%

Paper Mills
636.8
84.1%

Municipal
120.7
15.9%

Total
757.5


* Currently not in operation

This analysis does not include Rumford Point and North Jay due to their very small flow volume.   Their contribution would only be an additional 1 to 2 ppd.  Note that the Berlin paper mill is currently closed and therefore the current TP load due to point source discharges is about 20% less (609 ppd) rather than that listed in this table.  The information in the table was compiled by flow information in DMR’s and available phosphorus data for point sources.  Hence it is what is actually being discharged from point sources.

Model runs were made at both licensed flows and actual flows of point source discharges, which can be used as a range of what, can be expected from point source contributions.  Since the travel time of effluent from the point of discharge to the Dead River is rapid at high river flows (probably less than a day), and algal activity is usually minimal at high flow periods, losses of phosphorus due to uptake, settling, and algae growth can be assumed to be negligible.  The model predicts that point sources are responsible for about 8 to 10.4 ppb, assuming background TP concentrations of 40 to 80 ppb at a river flow of 16000 cfs.   For river flows higher than this, the contribution of point source TP would be proportionally less.  These estimates also assume the Berlin mill is in full operation and can be reduced by 20% if you want to leave the closed mill out of the calculation.  There is a potential buyer for the mill and it is possible that it could be opening soon.

Note that this contribution could also be directly calculated rather than using a model.

TP point sources = TP Load Point Sources (ppd)/ flow (cfs) / 5.38 = 757/16000/5.38 = .0088 ppm = 8.8 ppb

The calculation of 8.8 ppd assumes no TP losses compared to the model value of 8 ppb which assumes some minimal loss of TP.

Summary of Model Runs

Model Run
Point Source
Background TP (ppb)
River TP (ppb)
PS Contribution (ppb)

1
Licensed Flows
40
50.4
10.4

2
Licensed Flows
80
89.9
9.9

3
Actual Flows
40
48.5
8.5

4
Actual Flows
80
88
8

