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“Estuary — EPA Estuary of National Significance
B eds Appear to be in Decline
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mphcated as Cause of Eelgrass Decline

INC ;15 Veloped target TN as cause of reduced light
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= f NNC Challenged as Not Scientifically Defensible

——e External Peer Review rejected NNC

* Recommended “Test” to Assess Effects of TN Reduction



SALMON|FALLS RIVER MAINE

y

BELLAMY REYER ‘(UPER PISCATAQUA RIVER

v LOWER PISCATAQUA RIVER-NORTH
OYSTER RIVER 137{ ° LOWE\R PISCATARUA RIVER-SOUTH

LETTLE BAY

ADAMS POINT

: . " e /
LAMPREY BWVERR? A ' |
GREAT BAY .
Py ] <L
JA S
WINNICUYRIVER LITTLE HARBOR/BACK CHANNEL

] 0 1 2 3 4 5 Kiometers
SQUAMSCOTTRIVER F il *







conceptual Model

SNifiEreased Nutrient (TN) Loads Stimulate Algal
&ioWh(Chlorophyll-a)
2 He J‘J' rowth Affects Water Clarity (light

- nctlon) and Dissolved Oxygen

2 ncréasmg Light Extinction (K,) Adversely Affects
"Eelgrass

_® Excess Algal Growth Causes Larger Diel D.O.
Swings and Increases SOD

e Minimum Diel D.O. Decreases
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No=14 for the 8 other stations Median Total Nitrogen (mg/L)

Minimum DO Predicted to Rise by 1 mg/L for TN drop of 0.25 mg/L.
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SIPEERREVIiEW — Effects of TN Load
REdUctions on Estuary Hard to Predict

2 Hlzig) ned “Voluntary” Nitrogen Reductions
=0) iRochester and Dover provide
=2 Gpportunlty for Assessment

-

"o Evaluate “Before and After” Water Quality



SWWTP Load Reductions

Rochesterand Dover WWTP TN Load Reductions (July-Oct. Ave)

M Rochester
® Dover

TN Load (Ibs/day)

Est. 2016



Monitoring Stations
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> J\JrJ~J- [Storicalfdatarcollectedoncea™
et (to 2014) Typically, grab samples
wllar' adl at high and low slack tide.

J JH" /UPR6 D.0O. Sondes installed in 2012.
“eguentlal installation from 7/26 — 8/21.

=" UPR4/UPR6A D.0O. Sondes installed in
= 2015nconcurrently from 8/3-8/26 and
9/2-9/24. Grab samples collected in
afternoon at slack.




utrient Reduction

Upper Piscataqua River TN Monitoring (August-Sept.;2010 - 2012, 2015)

B NH-0057A (2010-2012)
+ UPR4 (2015)
© UPRGA (2015)

TN (rﬁg/L)

11-Aug 21-Aug 10-Sep 20-Sep




Upper Piscataqua River - Chlorophyll-a
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al Growth Comparison™

Upper Piscataqua River - Chlorophyll-a
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No Significant Difference (P = 0.34)




Upper Piscataqua River - Light Extinction Coefficient
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water: 32%

Figure 8.5 Contributions of the optically
important constituents to K,(PAR) measured at
the Great Bay Coastal Buoy.

C) The mean daily contribution of each
component. The water contribution reflects that
derived by the multiuple linear regression of
0.245 m™" which is higher than that estimate by

Morel et al. (2007) of 0.1544 m™".

CDOM in the runoff from the Salmon
Falls River.

Colored Dissolved Organic

Matter (CDOM) and Non-Algal

Particulates (NAP) occur

naturally and account for the
majority of influence on K.
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UPR4/UPRG6 - Dissolved Oxygen Sonde Data (2012)
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UPR4/UPRS6 - Dissolved Oxygen Deficit (2012)
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goncentration Comparison™

UPR4/UPR6/UPRGA - Dissolved Oxygen Sonde Data

DO (mg/L)
Cocheco River (cfs)

7/12 7/19 7/26 8/16 8/23 8/30
+ UPR4-2012 + UPR6-2012 UPR4-2015 UPR6A-2015 --e--2012 Flow 2015 Flow

UPR4/UPR6/UPRG6A - Daily Averge Dissolved Oxygen
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7/12 7/19 7/26 8/16 8/23
+ UPR4-2012 + UPR6-2012 UPR4-2015 + UPR6A-2015 --e--2012 Flow 2015 Flow

UPR4/UPR6/UPR6A - Daily Average Dissolved Oxygen Deficit

DO Deficit (mg/L)
Cocheco River (cfs)

7/12 8/16
—=—UPR4-2012 —+— UPR6-2012 UPR4-2015 —~—UPR6A-2015 --e--2012 Flow 2015 Flow




7/26-8/8 8/8-8/21 8/3-8/26 9/2-9/24

UPR4 UPR6 UPR4 UPR6A UPR4 UPR6A
0.50%* 0.24 0.21 0.25 0.25
7.1 7.4 7.5 7.5 8.0 7.7

5.7 . . . . 5.8

2.9
2.6

* Median TN concentration for August-September, 2010-2012




Minimum D.O. is 5.7 mg/L
Two peaks, two minimums per day
Peaks and minimums occur at night and during the day

I



Plot of meter depth with D.O. shows diurnal variation is
caused by tides
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icantschiangeyn algalibiomassibetween;. .
2 and 2015.

2 Mo s Jr ificant change in light extinction
GOERICIENE related to change in TN.

SN ¢ |gn|f|cant change in minimum D.O., diel

==—=<B} 0. . range, or D.O. deficit between 2010 2012
== "and 2015

-

"o Fluctuations in D.O. related to tides.

Therefore, TN not a significant factor
for these parameters.
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BGreater TN Reductions needed for D.O. and
Eelef ass (Stormwater, Point Sources)

< estlonable Approach
== ;..—.“-I'MDL Still being Implemented

”

= - — Outdated information on TN for eelgrass
protection

— Use of Empirical Relationships needs close
review for site-specific application
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