

















Table 2. River and Plant Flows

River Flow Plant Flow
Drainage
Reported Basin Calculated Annual  September
River 7Q10 Area  7Q10/mi’ 7Q10 Permit  Average Average
(cfs) (miz) (cfs/miz) (cfs) (cfs) (cfs) (cfs)
USGS Gauge No. 01072100 - SF River @ Milton 108
Dam Rollinsford Dam 238 9.52 @
Salmon |Downstream Plant  Rollinsford WWTF 28.7% 0.23 0.15 0.14
Falls River |Upstream Plants South Berwick Maine WWTF
Somersworth WWTF 28.7® 3.72 1.72 1.47
Milton WWTF 254 0.15 0.09 0.09
USGS Gauge No. 01072800 Cocheco River 85.7
Dam Central Avenue Dam 107.5 6.07
Cocheco
River Downstream Plants  None
Upstream Plants Rochester WWTF 474® 857 0.055 6.08 4.66 3.99
Farmington WWTF 252% 438 0.058 0.54 0.33 0.27
USGS Gauge None
Bellamy |Dam Sawyer Mill Dam 81.3 3.252 @
River Downstream Plants  None
Upstream Plants None
USGS Gauge No. 01073000 Oyster River 0.45 12.1 0.037
Oyster River|Dam Mill Pond Dam 33 1.22
Downstream Plant Durham Creek WWTF 3.87 1.58 1.62
Upstream Plants None
USGS Gauge No. 01073500 Lamprey River 183
Lamprey [Dam Macallen Dam 190.6 5.06
River  [Downstream Plant  Newmarket WWTF 49" 1830 0.027 1.32 0.98 0.84
Upstream Plant Epping WWTE 3.0% 1140 0.026 0.77 0.29 0.26
USGS Gauge None
Dam Exeter River Dam 105 4.20 @
Squamscott
River Downstream Plant Exeter WWTF 4.64 3.49 3.00
Newfields WWTF 0.18 0.27 0.25
Upstream Plants None
USGS Gauge None
Winnicut |Dam Winnicut River Dam 19.9 0.80 @
River Downstream Plants  None
Upstream Plants None
Plants Dover WWTF 7.27 4.25 3.46
discharging Pease & Newington WWTFs ® 231 0.95 0.80
directly to Portsmouth Pierce Island WWTF 6.96 7.31 5.60
Great Bay Portsmouth Schiller WWTF
Total 30.12 38.05 26.06 21.80
Notes

@ From NPDES Permit

@ 7Q10 flow calculated as drainage basin area multiplied by average ratio of 0.040 cfsimi?

® pease Development Authority WWTF and the Newington WWTF are entered into the model as a single flow
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Figure 4. Salinity Model Calibration and Application



Impact Evaluation

Model simulations were conducted for current WWTF discharge conditions, as well as Alternatives 1 (No
Action) and 2 (Gulf of Maine Discharge). In Alternative 1, the WWTF flows increase by an average of
8.2% compared to current conditions. In Alternative 2, the WWTFs no longer discharge to the estuary
system. As shown in Table 2, during 7Q10 conditions, the total flow discharged by the rivers is 30.1 cfs,
while the average WWTF discharge in September (when low river flows typically occur) is 21.8 cfs, or
72% of the river flows.

Compared to the tidal flows, the volume of water discharged by the rivers during one tide cycle is on the
order of 1% of the tidal prism (volume of water flowing in and out of the estuary during one tide cycle)
(Ertark et al, 2002). During low flow periods, the river flow is an even smaller fraction of the tidal flow.

Calculated salinities for the three simulations (existing conditions, Alternative 1 and Alternative 2) are
shown in Figure 5 for different locations in the estuary system under 7Q10 flow conditions. In general,
the impact of increasing the plant flows (in Alternative 1) or removing them (in Alternative 2) on salinity is
quite small, on the order of 1 ppt or less. This impact is much less than the natural variability of salinity
concentrations. During high flow periods, the effect of WWTF flow changes would be even less.
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