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Why do we care about the Inland Bay in Delaware?

What are sources and factors that impact Inland Bay chemistry/ water quality?

What projects have we done to understand chemical cycles.of the Bay and help to

solve the water quality problems?

What did we find based on our preliminary data?
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Why do we care about the Inland Bays in Delaware?

The Inland Bay water bodies and its surrounding habitats are valued over S22 billion
per year and provide over 20,000 jobs for Delawareans (Kauffman 2016).

Water security challenges (Grade D): 1) unidentified chemical sources, 2) factors
that cause depletion of oxygen levels, and 3) consequences triggered via tidal
flushes and saltwater intl =" [IIIH®@ e wener oemmesponsnensonc stows  resares o sboucvs a

Inland Bays Get a “D” Rating in New
State of the Delaware Inland Bays
Report

Sean Curtis Mar 27, 2023 Updated Mar 27, 2023
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Runoffs from lands — fertilizers, plants/ soils, and human wastes.
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What are sources and factors that impact Inland Bay water quality?

Runoffs from lands — fertilizers, plants/ soils, and human wastes.
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What are sources and factors that impact Inland Bay water quality?

Wind-induced mixing

Photo-remineralization

* Microbes and algae from Indian River_ge
' X reshwater Phytoplankton
rivers and coastal oceans ~
* light & temperature =
* Storms =
> : — \
e wind-induced mixing Ground-
water Nutrients DOM
SeEpage Zooplankton
t N, N 0,, CO,
SEdiment_ Diffusion/
resuspension of
DOM & nutrients
Biogeochemistry processes; All right reserved.
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What are sources and factors that impact Inland Bay water quality?

Groundwater inputs to the Inland Bays: accounts for 70-80% of freshwater inputs,
large amounts of accumulated nutrients and labile organic carbons

¥ e Study sites:

& : Conteris Wefs sveilable ot SclenceDirect’ | [ 7
’ 2} 2 Journal of Hydrology : Holts Landi ng
= | State Park

journal homepage: www.elsevier.com/locate/jhydrol

» Hydrological
model that

Hydrogeologic controls on groundwater discharge and nitrogen loads
in a coastal watershed
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What are sources and factors that impact Inland Bay water quality?

All these can induce eutrophication (or algae bloom), depletion of oxygen (hypoxia),
and related water quality problems (impaired fish pools, decreased ecosystem
diversity, etc.)

Eutrophication & toxic algae blooms Dead zones ' b Crab H}ipoxic Migration
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The Wozniak Marine Organic Geochemistry Lab Study Sites: the Indian River Bay
(WozMOG) Goals:

1) investigate sources of nutrients and
organic carbons
Pl of the project 2) Relationship between oxygen and
organic carbons
Dr. Andrew S. Wozniak  3) Study kinds of nutrients and organic
carbons exported via groundwater
Assistant professor, 4) Model biogeochemistry processes

m University of Delaware, Eunding sources:
M stermind School of Marine NSF EPSCOR Award# OIA—-1757353 & UD
a Science & Policy doctoral fellowship for excellence
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What projects have we done?
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What projects have we done?

Holts Landing State Park
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[DOC] mg/L

What did we find based on the preliminary data?

 Temperature (more nutrients in winter & more organic carbons in spring and
summer) and salinity control the Bay chemicals
» Relationships between DO% and organic carbon differ across various seasons
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What did we find based on the preliminary data?

Optimum temperature ALTOTRORHY % .
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What did we find based on the preliminary data?

B Summer

e Sufficient
nutrients & light
~ —dominated by
+ . phytoplankton
) species
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What did we find based on the preliminary data?

 Temperature (more nutrients in winter & more organic carbons in spring and
summer) and salinity control the Bay chemicals
* Relationships between DO% and organic carbon differ across various seasons
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What did we find based on the preliminary data?

Wetland matters in the context of the biogeochemistry of submarine groundwater

discharge!
(S } /. A-A’ Transect, Sandy System A el B-B’ Transect, Muddy System B
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What did we find based on the preliminary data?

Outcomes from well-mixed sandy areas: yummy organics, soil derivatives, nutrients
& nitrogen gas

. A
Well Mixed
Sandy — highly permeable
Increasing SGD-DOM with
low molecular weight/size, g
aromaticity, and humic & O
fulvic acid-like FDOM =
along the salinity gradient %
2
Degraded SGD- U Y
DOM & [NH4*]
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What did we find based on the preliminary data?

* Deep mixing

* Surface outcomes: recycled bay waters through bay sediments & primary

productions
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Future Steps — analyze samples at molecular levels!
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How will our project impact the community?

* Contributing valuable data to guide the establishment of shellfish farms (i.e.,
oysters)

* Helping to maintain habitat health and water sources redemption efforts

* Follow NSF Track and threat Il of Project WiCCED, support the development of
Delaware water management plans

 Model inputs for estuarine and coastal water studies

* Provide insight about the variability and mobility of chemicals in response to

climate change and human activities

22 INLAND BAYS ’ E/IFAR\/S\I]TYO[







References

* Bowen, M., Main, C.R,, Farag, |.F. & Biddle, J.F. (2024) Identifying potential introduced and natural
sources of pollution in Delaware watersheds, Appl. Environ. Microbiol. 90(12)
https://doi.org/10.1128/aem.01958-24

e Curtis, S. (2023) Inland Bays Get a “D” Rating in New State of the Delaware Inland Bays Report,
WBOC,
https://www.wboc.com/news/inland-bays-get-a-d-rating-in-new-state-of-the-delaware-inland-b
ays-report/article_6b6238c4-ccce-11ed-879d-ff78368a8e04.html

e Kauffman, G.J. (2016) Economic Value of Nature and Ecosystems in the Delaware River Basin,
Water Resour. Ed. 158(1), 98-119, https://doi.org/10.1111/j.1936-704X.2016.03222.x.

* Russoniello, C.J., Konikow, L.F., Kroeger, K.D., Fernandez, C., Andres, A.S. & Michael, H.A.
Hydrogeologic controls on groundwater discharge and nitrogen loads in a coastal watershed, J.
Hydrol. 538, 783-793, https://doi.org/10.1016/j.jhydrol.2016.05.013

 Walch, M & McGowen, A. (2023) Environmental Monitoring Plan for Delaware’s Inland Bays, CIB,
https://inlandbays.org/wp-content/uploads/2024/06/2023-IB-Env-Mon-Plan_ FINAL.docx.pdf

£ NABEAE ” IVERSITY or
y . EIAWARE

/e



