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 What was run for CSO loads In the Phase 5 and Phase 6
versions of the WSM?

 |f 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?

e (Can future CSO conditions be accommodated In the
Phase 7 Model?
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Chesapeake Bay Program

What was run for CSO loads in the Phase 5 and
ﬂmse 6 versions of the WSM?

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.

’ #® CSO Communities

VTN

I
-
ot
P



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
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e Dllaga G yversions of the WSM?

What was run for CSO loads in the Phase 5 and

Event Mean Concentrations were available for the four largest

Table 8-10. CSO water quality constituent EMCs developed by DCWASA (2002)

CSO municipalities.

EMCs
(mglL)
CSO 19 | Outfall 001
Water quality CsSO CSO CSO CSO 19 (location (CSO
constituent 10 021 12 (location 1) 2) bypass)
TKN 6 3.8 4 4 24 17
NH3-N 2.9 0.96 0.66 0.69 0.46 8.7
NO3+NO>-N 0.6 0.85 0.81 0.79 0.78 0.7
TP 1.31 1 0.98 0.85 0.83 24
DIP (POy4) 0.37 1.04 0.11 0.23 0.15 0.8
TSS 147 130 186 96 182 130.1
Note: CSO 19 was monitored at two locations.
NO,-N +
Member TN NH3-N NOs3-N PO4-P TP TSS
Alexandria CSO 5.88 1.53 0.79 0.16°b 0.78 70.5
Richmond CSOs (Virginia Tributary 8 1.4 1.1 0.2 1 130
Strategy)
Lynchburge (Virginia Tributary 8 1.4 1.1 0.2 1 130
Strategy)




f;:v What was run for CSO loads In the Phase 5 and

- Phase 6 versions of the WSM?

“The remaining 60 communities with R s, e W
Combined Sewers were assessed using an A 55 2 £
average concentration and a relationship A N N /,
between rainfall (using a Theissen polygon ) R S
method) and overflow depth derived from % YOO\
the available data. Thirty-two of the 60 NS [ e % A
communities submitted data in one form or NMe l
another, e.g., hard copy data, ESRI |
shapefiles, PDF files, JPEG files, or KML | \
files. Twenty-eight facilities did not respond :xddcso ''''' h
to the request for data.”
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Figure 8-19: Theissen polygon method applied to daily rainfall
stations



If States have separated or are using large underground storage systems

-~ QN0 VWWTP treatment, between 2010 and the current period, will that be

accounted for in the Phase 7 Model?

- 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.



> |f States have separated or are using large underground storage systems
e QN0 \WWWTP treatment, between 2010 and the current period, will that be
accounted for In the Phase 7 Model?

An example here is DC controls of CSO loads that were implemented
In 2018 and reduced their CSO TN loads by two thirds.
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Can future CSO conditions be accommodated in the Phase 7 Model?

Science, Restoration, Partnership

Method of climate change influence on CSOs

Changes in CSO volumes were obtained by first /b N adstor - Devlap o “*\
o a 0 . ncreased ncrease ML elect elect 3. Select GC .
estimating the expected changes in rainfall volume p,'fc.,,.m.‘ln heDeta °:::::‘::""‘ ‘"“"""y
] ; numes ntensm; et - —
and intensity under the 2025, 2035, 2045, and 2055 - —
5 H 1 i Climate Change 12. CC Influence on \
climate scenarios and then using an empirical Elements el / (m m )
o . . . Process-Based T
regression between observed rainfall and daily CSO neomenr [ S AN Watershed
volumes (CBPO, 2020). After generating new time e e Ganee 7/ 10.clmae Model
ange Effect Elements

series (1991-2000) of daily precipitation events for / - \ Nitrogen

each CSO service area and for each climate change o e o —

scenario, an empirical regression between CSO "‘J <. e ettt
volume and rainfall was applied to obtain projected Tangortal frec ”M S ‘“”":,“;“9

Sediment In Model

daily CSO volumes under each climate change w e N mﬁ \
I H Rivers 2, Adjustlng S Cllmate
scenario. Loads of constituents were calculated by . cc\ , @ ﬂiﬁ?ﬁ:’?ﬁi“ 3”/

multiplying CSO volumes by event mean LI N C,,mm\ ST e

. . . nfill Change Influence RS
concentrations derived from observations or ' /\W”W Management S q%
literature as described in section 8.5 of the Phase 6 Oecision Clement |\ NN ars
Watershed Model documentation (CBPO, 2020). ater qualty. Groen, data 4ot otanae, madl companents yolon, oject tat or declons and e, mapagoment endpointe -

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.



e Can future CSO conditions be accommodated in the Phase 7 Model?

Chesapeake Bay Program

Science, Restoration, Partnership

Results of climate change influence on CSO /, 2. Adjus for - Doveiap o \)_(
Increased Increased elect Select 3. Select GCM

loads ey P’fn‘t':::::“" el DZ:,',T:::E‘ Ersemble
" Methad
Increased CSO volumes due to increased
111 H A . IR Climate Change 12.cC Inﬂuenceon\
precipitation volume and intensity exhibited only a Elements < —m / Q "f‘i'i"““ii"‘y
minor influence on nutrient loads. The 2025 climate Lo Nutrent e Watershed
. . Sediment Rasponsa Lz::ntés;e 10. Climate Model
change influence on CSO nutrient loads was an Crange 7 0 Gl Elements
estimated 5000 kg of nitrogen and 650 kg of / E“"R : Nioge
. . T eposition
phosphorus, which is 0.005% and 0.011%, [ e (T ——
respectively, of the total Phase 3 WIP loads (Phase !J . b N @
— bLELEEL Effect Temperature G [
3 WIP target load not to exceed 91.4 million kg Tansportof s :n o eoteame ‘ Z.SJ |
Sediment In __ - Model
Simulation

nitrogen and 6.4 million kg phosphorus soams g P
delivered to the tidal Bay). The two cities in the \ =y @ 20, Ocean Boundary ™\ | - G
Chesapeake watershed with the largest CSO loads | "wener | ﬂ4.c.imate\ — . \ﬁ/

Reservoir
. . . nfi Change Influence T
subject to increases due to climate change \”'/dey Management (53 P Q%

Cllmate

,{ <

Decision Element Standards

are the District of Columbia and Richmond, Virginia. _— — oendares
AS a pOI nt Of CO m parlso n tOtal Wate rSh ed eStI m ated . Flow chart of model tasks and decisions for a compreh?nsive assessmelzn.t of climate change influence on Clhesapeake Bay
TN EOS |Qads Were 2 : 3 M |bS |n the 199 1_2000 base water quality. Green, data set: orange, model component; yellow, project task or decision; and blue, management endpoints.

period and are 1.6 M Ibs currently.

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.



QV‘/ Challenges In Using Phase 6 CSO Methods in Phase 7 WSM

- 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.




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

CAST 2019
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