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Welcome and Call to Order
The meeting was called to order by the Chair, Tom Barron of PADEP, at approximately 1:05 PM.

Review of WQAC Minutes from April 15, 2021

Draft minutes from the meeting on April 15, 2021 were provided by email previously. John
Jackson moved to approve the minutes. Peter Sharpe seconded the motion. There were no
objections and the motion passed. The final minutes are available on the DRBC web site at
https://www.nj.gov/drbc/library/documents/WQAC/041521/minutes.pdf

Aquatic Life Use Project Status

Dr. Namsoo Suk introduced the overall status of the Aquatic Life Use Project. He reviewed the
studies called for in Resolution 2017-4. Of these required studies, a literature review on DO
needs of Delaware Estuary sensitive species was completed by the Academy of Natural Sciences
of Drexel University, and ichthyoplankton surveys were completed by PSEG and augmented by
DRBC. A conceptual model for DO needs of individual fish species is being

developed by DRBC staff. Development of the Delaware Estuary Eutrophication model
continues and would be the subject of most of the remainder of the meeting. In addition, DRBC
is developing an affordability and financial capability assessment using current guidance. Dr.
Suk presented a conceptual depiction of the how the different work elements fit together in
support of an “analysis of attainability.” He presented expected timelines and identified team
members involved with different work elements. Dr. Suk’s presentation is available on the
DRBC web site at

https://www.nj.gov/drbc/library/documents/WQAC/110321/Suk AquaticLifeDesUse Update.p
df

Eutrophication Model and Model Expert Panel

Dr. Vic Bierman presented the overall status of the Delaware Estuary Eutrophication model
development and deliberations of the Model Expert Panel. Dr. Bierman introduced the model
and modelling approach and highlighted key sources and sinks associated with dissolved oxygen
(DO). Dr. Bierman reviewed the model state variables. Dr. Bierman described key
accomplishments including light extinction, reaeration, loading inputs, development of 2D and
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3D models, and calibration for global kinetics. DRBC staff members followed, with detailed
discussions of specific model components.

e Tom Amidon described the derivation of the light extinction sub-model and
demonstrated model performance.

e Dr. Li Zheng discussed the reaeration formulation and mass transfer coefficient.
Reaeration rate at the water surface represents a significant contribution to DO gain in
the tidal river. Vertical resolution model testing revealed the need for a more accurate
reaeration formulation. A methodology described by Zappa et al. (2007) estimates the
mass transfer coefficient using turbulent energy dissipation rate at the air-water
interface. This methodology was successfully implemented in the model.

e Tom Amidon described the model external loadings from all sources for ammonia-
nitrogen and carbon.

e Dr. Li Zheng presented calibration results for the 2018-2019 model calibration period,
including longitudinal plots for multiple variables including ammonia, nitrate, total
phosphorus, dissolved organic carbon, and dissolved oxygen.

e Tom Amidon presented the phytoplankton conceptual model and showed model-data
comparison longitudinal plots. The phytoplankton conceptual model includes three
diatom dominated phytoplankton groups representing spring marine, summer
freshwater, and summer marine groups. Amidon noted that while spatial and seasonal
trends were reasonably well captured, some transient blooms in the urban estuary were
missed. Amidon suggested that missed blooms might be attributable to tributary inputs
and noted that missed blooms did not occur during low DO periods.

e Dr. Zheng presented temporal model-data comparisons for key variables. Dr. Zheng also
presented a longitudinal profile plot of water column DO gains and losses. This plot
illustrates the importance of nitrification as a DO loss in the urban estuary and of
reaeration as a DO gain.

e Dr. Namsoo Suk summarized the model calibration status, indicating that global kinetics
were nearing final calibration and that refinement of benthic fluxes was anticipated to
better capture DO and inorganic nutrients. Dr. Suk indicated that approximately two
months of remaining effort is anticipated. Dr. Suk indicated that modeling so far
suggests that low dissolved oxygen in the urban estuary is driven by primarily
nitrification and secondarily sediment oxygen demand (SOD). Low flows and high
temperatures exacerbate low DO, but photosynthesis from phytoplankton tempers low
DO events.

e Dr. Bierman outline the remaining path forward for model development, which includes
calibration of benthic fluxes oxygen and nutrients, incorporation of 2012 loadings with
as-needed calibration, and development of baseline and future scenarios.

The presentation on model calibration is available on the DRBC web site at
https://www.nj.gov/drbc/library/documents/WQAC/110321/Bierman ExpertPanel EutroModel
Update.pdf
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Preston Luitweiler asked if there was any data yet on the success or failure of the Savannah
River Estuary artificial reaeration project. DRBC staff indicated that they would follow-up on
reviewing that project.

Adjournment
Peter Sharpe moved to adjourn and Tom Barron seconded the motion. The meeting was

adjourned at approximately 3:08 PM.



