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What We’ll Cover
 Chesapeake Bay Program

Science, Restoration, Partnership

• What was run for CSO loads in the Phase 5 and Phase 6 

versions of the WSM?

• If States have separated or are using large underground 

storage systems and WWTP treatment, between 2010 and 

the current period, will that be accounted for in the Phase 

7 Model?

• Can future CSO conditions be accommodated in the 

Phase 7 Model?



What was run for CSO loads in the Phase 5 and 

Phase 6 versions of the WSM?
 Chesapeake Bay Program

Science, Restoration, Partnership

Phase 6 documentation of CSO methods and loads can 

be found here in Section 8.5: 8 Direct Loads.pdf

The Chesapeake watershed has 64 

communities with combined sewer 

systems (Figure 8-17).
Initial CSO work was performed by TetraTech for the Phase 5 

CBWM. This work is preserved in Phase 6 and automated by 

CBPO staff for scenarios and extensions of the simulation 

period. 

For four of the largest CSO communities in the watershed — 

Alexandria, Lynchburg Richmond, Virginia; and the District of 

Columbia — The CBP relied heavily on readily available and 

relatively detailed Long-Term Control Plans (LTCPs) to 

characterize overflows. In addition, TetraTech ran simulations 

of existing sewer models for those communities to support 

developing overflow and water quality estimates. 

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcast-content.chesapeakebay.net%2Fdocuments%2F8%2520Direct%2520Loads.pdf&data=05%7C02%7CLinker.Lewis%40epa.gov%7Cb553cfdf0bfe4d8cd62808ddb9305bdc%7C88b378b367484867acf976aacbeca6a7%7C0%7C0%7C638870339833843367%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=WzcJ6Cwb3VfJuQAdP3zEpCvfZHb55E%2BHeyUdWT4x5Gs%3D&reserved=0


What was run for CSO loads in the Phase 5 and 

Phase 6 versions of the WSM?
 Chesapeake Bay Program

Science, Restoration, Partnership

Event Mean Concentrations were available for the four largest 

CSO municipalities.



What was run for CSO loads in the Phase 5 and 

Phase 6 versions of the WSM?
 Chesapeake Bay Program

Science, Restoration, Partnership

“The remaining 60 communities with 

Combined Sewers were assessed using an 

average concentration and a relationship 

between rainfall (using a Theissen polygon 

method) and overflow depth derived from 

the available data. Thirty-two of the 60 

communities submitted data in one form or 

another, e.g., hard copy data, ESRI 

shapefiles, PDF files, JPEG files, or KML 

files. Twenty-eight facilities did not respond 

to the request for data.”



If States have separated or are using large underground storage systems 

and WWTP treatment, between 2010 and the current period, will that be 

accounted for in the Phase 7 Model?

 Chesapeake Bay Program

Science, Restoration, Partnership

- We have 1985 to 2014 daily flow and load CSO estimates from 

either a modeled outcome (Tetra Tech Model) or from state provided 

data.  We are not proposing a major change to the base condition or 

method.

- The 1991-2000 daily estimated CSO loads and flow were used as 

the basis for all Phase 6 and this will be applied to the Phase 7 

scenarios as well.

- For future scenarios, e.g., 2025 or 2035, the CSO loads and flows 

for the Phase 7 land-river segments can be reduced consistent with 

the implementation of CSO controls.

 



If States have separated or are using large underground storage systems 

and WWTP treatment, between 2010 and the current period, will that be 

accounted for in the Phase 7 Model?

 Chesapeake Bay Program

Science, Restoration, Partnership

An example here is DC controls of CSO loads that were implemented 

in 2018 and reduced their CSO TN loads by two thirds.



Can future CSO conditions be accommodated in the Phase 7 Model?
 Chesapeake Bay Program

Science, Restoration, Partnership

Method of climate change influence on CSOs

Changes in CSO volumes were obtained by first 

estimating the expected changes in rainfall volume 

and intensity under the 2025, 2035, 2045, and 2055 

climate scenarios and then using an empirical 

regression between observed rainfall and daily CSO 

volumes (CBPO, 2020). After generating new time 

series (1991–2000) of daily precipitation events for 

each CSO service area and for each climate change 

scenario, an empirical regression between CSO 

volume and rainfall was applied to obtain projected 

daily CSO volumes under each climate change 

scenario. Loads of constituents were calculated by 

multiplying CSO volumes by event mean 

concentrations derived from observations or 

literature as described in section 8.5 of the Phase 6 

Watershed Model documentation (CBPO, 2020). 

Source: Linker, L.C., Shenk, G.W., Bhatt, G., Tian, R., Cerco, C.F. and Bertani, I., 2024. Simulating climate change in a coastal watershed with an 

integrated suite of airshed, watershed, and estuary models. JAWRA Journal of the American Water Resources Association, 60(2), pp.499-528.



Can future CSO conditions be accommodated in the Phase 7 Model?
 Chesapeake Bay Program

Science, Restoration, Partnership

Results of climate change influence on CSO 

loads

Increased CSO volumes due to increased 

precipitation volume and intensity exhibited only a 

minor influence on nutrient loads. The 2025 climate

change influence on CSO nutrient loads was an 

estimated 5000 kg of nitrogen and 650 kg of 

phosphorus, which is 0.005% and 0.011%,

respectively, of the total Phase 3 WIP loads (Phase 

3 WIP target load not to exceed 91.4 million kg 

nitrogen and 6.4 million kg phosphorus

delivered to the tidal Bay). The two cities in the 

Chesapeake watershed with the largest CSO loads 

subject to increases due to climate change

are the District of Columbia and Richmond, Virginia. 

As a point of comparison total watershed estimated 

TN EoS loads were 2.3 M lbs in the 1991-2000 base 

period and are 1.6 M lbs currently.



Challenges In Using Phase 6 CSO Methods in Phase 7 WSM
 Chesapeake Bay Program

Science, Restoration, Partnership

- With limited modeling staff and 

resources, it will be difficult to 

extend the 1985-2014 time series of 

CSO loads beyond 2014.

- Refinements of rainfall and the 

spatial extend of CSO service areas 

would also be difficult.

- Therefore, we recommend an 

update of the CSO flow and load 

estimation methods for the Phase 8 

Model.



0%

7%

14%

21%

28%

35%

42%

0

100

200

300

400

500

600

1985 1990 1995 2000 2005 2010 2015 2020 2025

Manure Fertilizer Fixation Atmospheric Wastewater Others

% of total 
TN input

TN from atmospheric sources has 
decreased from 34% to 22% of total

TN from wastewater sources has 
decreased from 7% to 3% of total

11

TN
 In

p
u

ts
 (

m
ill

io
n

s 
lb

s/
ye

ar
)

Phase 6 Estimates of Total Nitrogen (TN) Input to the Chesapeake Watershed

CAST 2019


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11

