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1961-2021

Commission

Federal interstate compact
agency established in 1961

DRBC:

= Delaware
* New Jersey )

* Pennsylvania

New York

Broad Responsibilities for:

Water Supply

Drought Management
Flood Loss Reduction
Water Quality (Pollution

Control)

= Establish Water Quality Standards
=  Monitoring & Assessment
= Load Reductions

Watershed Management
Regulatory Review (Permitting)
Outreach/Education
Recreation
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Fast Facts:

“A river is more than an amenityj, it is a treasure”

-US Supreme Court Justice
Oliver Wendell Holmes

Delaware River Main stem river is 330 miles long

Delaware River forms an interstate boundary over its entire length

Over 13 million people (about 5% of the U.S. population) rely on the
waters of the Delaware River Basin

Drains 13,539 square miles of watershed in 4 states.

Water withdrawal in the Basin = 6.6 billion gallons a day

Significant Exports: NYC (up to 800 MGD) and NJ (up to 100 MGD)

Longest, un-dammed U.S. river east of the Mississippi (dams are
located on tributaries, not the main stem Delaware)

Contributes over $21B in economic value to the Region. o)) vears
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Delaware River Estuary

‘

WQ Assessment Units:

Zone 1: Non-tidal (Upstream from Trenton)
Estuary:

Zone 2 - 5: Tidal Delaware River

Zone 6: Delaware Bay

River Miles:

RM 0.0 = Atlantic Ocean

RM 70 = City of Wilmington

RM 100 = Ben Franklin Bridge, Philadelphia/Camden
RM 133 = “Head of Tide”, Trenton, NJ

1961-2021
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6 U years

1961-2021

Dissolved Oxygen (DO) and Fisheries

in Urbanized Delaware River Estuary

* The water quality goals established in
1967 have been exceeded

= Dissolved oxygen exceeds 3.5 mg/L as a
24-hour average concentration

* Use in urban area designated for
“maintenance only”

= Fisheries enhanced due to improved
dissolved oxygen condition”

= Some degree of propagation has been
observed

= Full attainment of propagation has not
been demonstrated

*https://www.nj.gov/drbc/library/documents
/ExistingUseRpt zones3-5 sept2015.pdf
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Figure: July & August DO by year (USGS 01467200: Delaware River at
Ben Franklin Bridge)


https://www.nj.gov/drbc/library/documents/ExistingUseRpt_zones3-5_sept2015.pdf

Understanding the Problem

Relative Point Discharge Load by Delaware Estuary River Mile e
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DRBC Resolution 2017-04

Studies Required Before Rulemaking

6(a). Input on the dissolved oxygen requirements of aquatic
species

F|Sh/DO StUd ies r6(b). Field studies of the occurrence, spatial and temporal

distribution of the life stages of Estuary fish species

.

r6(c). Input from consultations pursuant to the Endangered
Species Act (“ESA”)

6(h).

Preparation of a
draft report and

» final report
containing

~

r6(d). Development and calibration of a eutrophication model for
the Delaware River Estuary and Bay;

Modeling Studies ‘ ‘

6. “Analysis of Attainability”

6(e). Determination of the nutrient loadings from point and non- findings and
L point sources necessary to support key aquatic species; conclusions.
—— 6(f). Evaluation of the capital and operating costs for treatment
COSt/FeaSI bl | Ity | capable of achieving higher levels of dissolved oxygen; | C [] years
Studies 6(g). Evaluation of the physical, chemical, biological, social and PYCIRIS
| economic factors affecting the attainment of uses, D—'”RB"CM




Fish / DO Studies

A Review of Dissolved Oxygen Requirements
. . for Key Sensitive Species in the Delaware Estuary
= Contracted with Academy of Natural Sciences-Drexel
University (completed). ‘ =
= Summarized available literature and data on DO o
sensitivity for 14 fish and invertebrates at different life oo T
stages, locations, and seasons within the Delaware
Estuary. =
By
* |chthyoplankton survey by PSEG (completed): v rav—
= Samples were collected across 7 events in 2018 (April - Bmatusr———
July) in 14 zones ranging from the mouth of the Bay to S
Trenton, NJ. I S el Scieoes
= DRBC funded the collection of 3 additional samples per Nevenber 2015

event from one zone that was under-sampled (roughly https://www.nj.gov/drbc/library/documents/Review DOreq
C&D canal to Wllmlngton) KeySensSpecies DelEstuary ANStoDRBCnov2018.pdf 0 [] years
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https://www.nj.gov/drbc/library/documents/Review_DOreq_KeySensSpecies_DelEstuary_ANStoDRBCnov2018.pdf

MINIMUM DISSOLVED OXYGEN (MG/L) AT ANY TIME
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Conceptual Model Applied to Zone 3 in Summer

W Unsuitable Decreased Suitability W Suitable
6.3

Summer DO threshold to support full propagation of resident fish

Highest Attainable DO

Existing Condition (minimum summer dissolved oxygen at Ben Franklin bridge)

Shortnose sturgeon
(Endangered)

Current daily average criterion to support fish maintenance

Largemouth bass

White perch Channel catfish American shad Striped bass

DO-SENSITIVE SPECIES THAT CURRENTLY EXHIBIT SOME DEGREE OF PROPAGATION

Atlantic sturgeon
(Endangered)

Yellow perch

§
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System-Wide Eutrophication Model

Hydrodynamic Model

N
)

= Provides transport information

nitrification

for WQ model
= Inflow boundaries for nY A | . ,
= 69 WWTPs P AN vt = @lEE e
) VoG dissolution

= 37 tributaries
= 76 stormwaters
= 38 NPS runoffs

= 3D application of EFDC R

udeh Andts Iat

oxidation

\ Som:m Inorganic Solids

!

LS

= Water Quality Analysis
Simulation Program (WASP)

= Linked to EFDC
= ~35 hrs/year run time for 3D

= 1,876 horizonal grid cells

= 10 vertical layers in navigation
channel (11,490 total cells)

([ vears
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= ~2 hrs/year run time for 2D




NOAA SHIP JOHN SHOAL Waler Surface Elevation at NOAA NEWBOLD, 01-01-2018 to 12-31-2019
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Hyd rodynamic | A
Model Calibration

Skill = 0.8912

Water Temperature
(deg C)
Predicted Water Surface Elevation (m, NAVDSS)
|

L] L] L
= Calibration Periods |
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Observed Water Surface Elevaton (m, NAVDSE)
| 2 O 1 8 2 O 1 9 Hydrograph of USGS 01463500 Delaware River at Trenton NJ
) 80000 + RawData  —
— Interpolated Data Set

% 60000
= 2012 added to capture full range of 15
hydrologic conditions - —
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= Submodels developed to improve ; s ot v 0
“_?'”W"" VAVACACATATAFAVATAY CACATAVAYS

boundary conditions
= Tributary temperature assignments ) S S SN Y ik

2018 2018 2018 20318 208 zms 2018 2ms 2018 2018

Water Surface Elevation
(m. NAVDBB)
]

Predicted Along-Channel Surface-Layer Salinity

= Flow at ungaged tributaries, o

i . ——— Predicted (Min)
£ | 2ilhean = 045 ot -~ Predicted (Max)
watersheds, stormwater i | T e e
;E I Model results|
o 1 2018-06-11 06:36 to 2018-06-11 12:41
L] L] L] I
= Calibration completed in 2020 e -
River Mile
ears e  Boat-run Data (Salinity, Estimated) Figure --
0 [] 19612021 | © Boat-un Data (Sainity, Not Detected) Longitudinal Profile of Salinityin Delaware River and Bay

Notes: Salinity and Chloride data collected by boalt-rin survey were used. Dale that under detention limit were set lo half of the detection limit.

- - — Red shaded area indicates the boat run survey time pefiod: 2018-06-11 07:36 to 2018-06-11 11:41

%‘W Model results along the navigation channel during period of 2018-06-11 06:36 fo 2018-06-11 12:41 were used in this analysis.
PENNSYLVANIA » NEW YORK
UNITED STATES OF AMERICA



WASP Model Ouput Compared to Boat Run

Water Quality Model
Calibration

® BR
o WASP Daily Range
- WASP median

WASP Model Ouput Compared to Boat Run

2019-06-17
S e BR
o o WASP Daily Range
" --- WASP median
= Significant advancements to state-of-the-art e
[ EFDC_WASP Model |nteg ration Preaicted and Observed Chl‘;rophyll-a: Late Spring and Summer: April 15 to August 31

. . WASP_G7pt2_3D_202109-01_10s_30x

= Scale and complexity exposed limitations and
inefficiencies 70. .

= Statistical submodel for boundary assignments

= Based on a regional analysis of shared features

= Estimates flow and WQ at tributaries and
watershed boundaries

= Light extinction function re-formulated

= Empirical Ke model f(RM, salinity, DOC, chl-a)
= Reaeration formulation improvement

= Mechanistic submodel incorporated 101

= Calibration to be completed in 2021
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The symbols next to the box represent data from 2018 and 2019 Data (2018 Data (2019
The shaded area represent model results between the 25 and 75 percentile. M @08 * @09
The un-colored box was based on 10-year boat-run data.



Cost and Feasibility Study

= Contracted with Kleinfelder

= Planning level cost estimate curve for top 12
loading facilities to achieve various ammonia
effluent levels (10 mg/L—1.5 mg/L)

The total 2019 Worth Cost would be $1.1 —
S2.7 Billion

Task completed in January 2021

https://www.nj.gov/drbc/library/documents/NitrogenReduction

CostEstimates KleinfelderJan2021.pdf

)
KLE/NF%'LD%'R
vy Bright Peaple. Right Solutions.

NITROGEN REDUCTION COST ESTIMATION STUDY

SUMMARY REPORT

D(CIIS

Delaware River Basin Commission

DELAWARE e NEW JERSEY
PENNSYLVANIA e NEW YORK
UNITED STATES OF AMERICA

FINAL

PREPARED BY:
KLEINFELDER, INC.

JANUARY 2021
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https://www.nj.gov/drbc/library/documents/NitrogenReductionCostEstimates_KleinfelderJan2021.pdf

Socio Economic Evaluation

United States

Office of Water B00B21001

Environmental Protection ‘Washington, DC 20460 lanuary 2021

Agency

2021 Financial Capability Assessment

Guidance

January 2021

Developing a New Framework for
Household Affordability and

Financial Capability Assessment in

the Water Sector

April 17, 2019

Prepared for The American Water Works Association, National Association

of Clean Water Agencies, and Water Environment Federation by R.
Raucher, PhD. and J. Clements Corona Environmental Consulting E.

Rothstein, CPA Galardi Rothstein Group J. Mastracchio, CFA and Z. Green

Raftelis Financial Consultants

1961-2021
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Socio and Economic Evaluation

* Impact of enhanced fisheries on
estuary value

* Evaluation of affordability
* Implementation schedule

* Consideration of equity

Elements of

“Attainability Anal

——
Y/

Analysis of Attainability

¢

g Cost $

\ 4

Increasin

-l

Points Represent
Hypothetical Scenarios

* o

Increasing Dissolved Oxygen

Increasing Estuary Value

4

years
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Lessons Learned and Next Steps

e

= Very different than Chesapeake Bay!

= High energy system gi

* More WWTP loads and less agriculture loads
= Drivers of low dissolved oxygen episodes: Qi

* Temperature and flow
= CBOD, NBOD and Sediment oxygen demand (SOD) gi
= Periods of low phytoplankton!

= Additional data needs exposed through study QE

= Boundary phytoplankton matters! — more continuous monitoring at key locations

= How can we expect model to evolve in the future
= Dynamic sediment model (sediment diagenesis model)
= Exploration of future climatic scenarios

([ vears
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DRBC front-loaded scientific and technical studies prior to rule making
Aquatic life use is directly related to Dissolved Oxygen (in particular minimum DO)

Linkages developed and being developed for

= DO levels and fisheries response;

= Levels of ammonia (and other nutrients) reductions and achievable DO levels;
= Ammonia reduction technologies for WWTPs, cost and affordability

Revised aquatic life designated use will be the enhanced degree of propagation
associated with the highest attainable DO condition

The draft ‘Analysis of Attainability’ is due by September 2022 then rule making LRt
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