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Background [nstrumentation and Fall 2022 Deployment Biological Results
A section of the Great Bay Estuary, located between the mouths of the Sensor Arrangement On-Site Deployment Nitrogen coming from the WWTP: The average
Swampscott and Lamprey Rivers, has been exposed to extensive shoreline sl TR @ET ST canine S dhe Newmmerier:
erosion over time. Due to the location and orientation of the site, it is susceptible . Timeseries of the tidal data | | | e | y y 5 P 5

Wastewater Treatment Plant into the Lamprey River between
the years 2018-2022 is 89448.42 grams.

to both wind-wave energy and current velocity scour (Fig 1). The largest wind-
wave fetch is approximately three miles long, with predominant northeast winds.
Scour from currents in the channel could also contribute to erosion by
transporting sediments.

Furthermore, byproducts from wastewater treatment plants higher up the
watershed are carried downriver, directly past the location of the site. As a result,
the portion of Great Bay where the Squamscott and Lamprey rivers empty into
Great Bay are closed for aquaculture harvesting.

Though shellfish products harvested from this location are not permitted to be
sold in market, they are still able to be grown there and provide ecological

was extracted from the sl
sensors to understand the
still water levels.

* Waves were unable to be AVAYIVAVAV Y L L _ _
resolved from this VYV Percent Water Flow: Through a simple model (Figure 9), the

deployment likely due to a YRV VARY AR AR VERTERY % water flow that is filtered over an oyster rack was calculated

low sampling rate chosen to ob o & % @ % % 8 A : :

preserve battery life. to be 0.7%. Because this model assumes arrangement in a
linear fashion, this number was multiplied by a factor of three

to give a total of 2.1% water flow filtered over one complete
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Fig. 4: Tidal timeseries acquired from Fall 2022.

benefit to the estuary by filtering out some of the repercussions of wastewater = o S 22 ooty structure.
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. L TR\ s - - - : currents are . . . _p : :
Bay, NH region with [ ?%‘atment.Plant , Q o hydrostatic pressure sensors, a.llong with a T.‘eens.yfiumo microcontroller and a observed) were result of filtrati on, biod epo sition, excretion, an d spawning
areas for allowable o A e R datalogger to record surrounding pressure in millibars. _ - _
aquaculture byt | B e || Made by Lowell Instruments, the TCM-4 (right, above) is a shallow water approximately (Songsangjinda et. Al 2000), an oyster that grows 25mm in
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Seh T Xe s L e Current and Wave Energy Reduction Conclusions- Design Solution
Obiectives Wave-hindcasting Wave Attenuation Current Reduction * One oyster structure (two condos and an OysterGro) filters
] | rT—y | 205.54 grams of nitrogen from the water column every year.
| | | e Sz f H=0.152m 11 * Based on size of site and structures, we could deploy
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(2) Quantify the ecological benefits of an aquaculture structure. %015 : e el WA E== oysters
| S 0. o Sﬁi‘ﬁifeft of g | f : * Hypothetical deployment includes rows of oyster structures
Once oysters reach a near harvestable size, they would be then s 2 1t 5 spanning the longest dimension of the 2.5-acre site, spaced five
relocated for depuration of these elements, removing them from o - ; 2.0.05 5
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_ = 0.4 0 e 1.2 A ' Vi | s(;ourlr}g and sediment transport behavior, lessening the scale
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M Eth() d Ol()gy _ _ _ . Wave energy spectra was used to determine the Fig. 8: Current Velocity Magnitude versus Time. T ———
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_ _ | significant wave height. * In total, 3 tow tests each were conducted at speeds of :
1. Field stu dy to determine waves and currents on-site: To get * Using the factors 9f V\.Il.nd speed and.duratlon, * Due to instrument fa_ilure, fore wave spec.tra. were 0.25m/s, 0.5m/s, O.75lm/s, 1m/s, 1.25m/s, and - Investigate the oyster re ofs =
. . . . fetch length, the significant wave height and recreated mathematically, assuming no dissipation. 1.5m/s. Current velocity was reduced by _ _
information about the conditions of our site, we deployed pressure period of a past weather event is predicted. L T Sy currently established in Great Bay
and current sensors (Fig. 2) for a total of 28 days. » Using the maximum wind speed seen during Ewave = gP9Ho (1) E. . =Lpdu? 2) Estuary and their ability to
2. Wind-wave fetch analysis: A wave hindcasting nomogram was i‘g iillgoszz depil(’y“f‘en_tf_(m kts) a“hd .feffh _ — 2 assimilate nitrogen.
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used to predict the wave state based on previous wind events. and period were fetch-limited at 1.85ft [nput Current Speed, U, (m/s) | AEcurren: (J/m°) e Determine oyster potential
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3. Tow and wave tests to quantify velocity reduction and wave %)1.56m) a?ld_ 3hse_:conds. S — : — — 0.5 66.64 to sequester additional elements /
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oyster condo to measure incident and reduced velocity through the testing. Table 1: Average Change in Wave Energy. Table 2: Change in Current Energy. e Study scouring effects and further Fig 11: Hypothetical deployment
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4. Estimate benefits of structures to reduce erosion: Data from | Totl # % of Water Fl Acknowledgements
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6. Estimated number of ogzsters: USlng behind the other, so to determine the % of water flow filtered across our proposed
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Assuming a growth rate of 25mm 2022 47491.12 capacity of aquacultured oysters: quantification of an ecosystem
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