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What are the costs and benefits of achieving improved water quality in the Delaware Estuary? 



Schedule

Commence Project Dec 2020

1. Form Advisory Subcommittee Dec 2020

2. Define Costs Jan 2021

3. Estimate Benefits Feb 2021

4. Submit Draft Report Mar 2021



Scope

• Estimate costs and benefits from increased levels of wastewater treatment 
(ammonia and nitrogen) to improve dissolved oxygen in the Delaware Estuary. 

• Present DO between Wilmington and Philadelphia is 3.5 mg/L (24-hour mean) 
with 6 mg/L seasonal mean criteria during spring and fall.

• Economic analysis conducted at DO increasing in increments of 0.5 mg/l from 
present standard of 3.5 mg/l to 100% saturation of DO at 30 deg C of 7.5 mg/l.

• Costs derived from ammonia treatment levels of 10 mg/L, 5 mg/L, 1.5 mg/L and 
TN treatment of 4 mg/L as per Kleinfelder report.

• Dischargers/stakeholders provide input on costs/upgrades, rates/rate structure 
for benefits universe (service area, municipalities in study area, etc.).

• Costs and benefits derived for population residing in the service areas of the 12 
wastewater dischargers (or population within Delaware Estuary watershed?).



Stakeholder Advisory Subcommittee 

1. Form a discharger/stakeholder subcommittee of the DRBC Water Quality 
Advisory Committee to provide guidance to the UDWRC cost benefit analysis.



2. Define Costs 
Utilize load reduction costs (Kleinfelder) at 12 WWTPs in Delaware Estuary for improved DO.

2.1. Ammonia and N reduction: Estimate capital and O&M costs for WWTPs per Kleinfelder. 
Compute ammonia reduction costs ($/yr) for WWTP improvement options at 10, 5, and 1.5 mg/l 
and 4 mg/l TN. Define marginal abatement cost curves (doesn’t limit DRBC’s decision on CE).

2.2. Rate Analysis: Tabulate existing wastewater rates for 12 wastewater utilities. Estimate 
future wastewater rates to pay for ammonia reduction program from use attainability analysis 
(“UAA”) as per EPA Economic Guidance for Water Quality Standards and AWWA, NACWA and 
WEF white paper “Developing a New Framework for Household Affordability and Financial 
Capability Assessment in the Water Sector”, April 2019.  Water, wastewater, and stormwater
rates bundled together in a “One-Water” approach to capture affordability at household and 
community level. Rate analysis utilize EPA existing RI based on median income affordability with 
Household Burden Indicator (HBI). Stakeholders will be consulted during rate analysis process.

2.3. Finance: Examine Federal / state / nonprofit finance programs to fund load reductions. 
Examine ability-to-pay estimated rates for selected sensitive groups, areas, and customers.



3. Quantify Benefits 
What are the economic benefits of improved water quality due to ammonia waste load reductions in the Delaware 
River?  This task will estimate benefits of improved water quality for recreation, boating, fishing, wildlife-viewing, 
property value, and other uses. Marginal benefits (MB) or change in benefits as WQ incrementally improves from 
current (DO 3.5 mg/l) to future condition(s).

3.1 Recreation: Benefits are estimated for improved water quality to go from current conditions to higher uses in 
the Delaware River.  Annual recreation benefits to achieve boating and fishing water quality are conducted by 
selecting per person values from travel cost studies and multiplying by the U.S. Census (2010 adult population (>18 
yr old) for the agreed upon study area (i.e. the basin and/or service areas). The value of recreation will be 
estimated due to improved water quality using the unit day value method by multiplying the number of visitor 
days by the unit value ($/day) of a recreation day. Recreation benefits of improved water quality are measured by 
the increase in the number of activity days by participants at the river.

3.2. Use values: Economic benefits of improved water quality are estimated for boating, fishing, bird watching, 
waterfowl hunting, and beach going by determining the number of visitors who participated in recreational 
activities in the Delaware River. Define for (1) boating, fishing, bird/wildlife watching recreation from net factor 
income, productivity, and travel cost methods, (2) commercial fishing using market price method from NMFS, (3) 
water supply, municipal/industrial, (may have limited benefits) using market price and productivity methods from 
decreased treatment costs, (4) viewing/aesthetics from willingness to pay and contingent valuation methods, and 
(5) increased property value using hedonic pricing methods for river-side parcels. 



3.3. Benefits Transfer: If primary valuation data collected from studies in the Delaware 
Basin were not available, then benefits transfer techniques are employed to translate 
data from other watersheds.  Due to uncertainty in the selection of parameters and 
transferring data to the Delaware River, lower and upper bound benefits are defined 
based on the population in the basin who benefit, assuming a range in the percent 
change in benefit due to improved water quality, and selecting low and high range unit 
values (WTP in $/person).  Benefits from the original base year were converted to 2010 
dollars based on the average annual change (2.6% rounded to 3%) in the Consumer 
Price Index (CPI) in the Northeast Region from 1991-2010 as reported by the Bureau of 
Labor Statistics.

3.4. Nonuse values: From stated preference and contingent valuation surveys, 
determine willingness to pay by the public and customers (rate payers) in the service 
areas for improved water quality for existing/future generations. Carson and Mitchell 
(1993) surveyed the public on willingness to pay to achieve Clean Water Act goals based 
on a water quality ladder (Table 1 and Figure 2). Nonuse values are defined as 
willingness to pay (WTP) to improve water quality and include existence values from 
the satisfaction that a water resource exists and is protected but may never be visited 
and bequest values from satisfaction that the river is preserved for future generations.



4. Prepare Report:

Prepare report detailing cost/benefit analysis of improved water quality in 
Delaware Estuary.
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Questions?


