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PSC Direction

* PSC voted in July 2018 to not change planning targets until 2025

* Must maintain model integrity
* Use CAST-2017 and CAST-2019 for TMDL accounting

* PSC asked to re-evaluate climate change
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Discussion of CAST-2019
Modeling workgroup — integrity of the models

* TMDL modeling question:

* How would changes in watershed management and loads
pbetween 1995 and a given scenario effect water quality?

* Management question:
* Are we on track to reach our 2025 goals?



Discussion of CAST-2019
Maintaining integrity and providing flexibility

* No changes may be made to the model that, if
applied fairly to all years, would change the loads
prior to 1995.



Carbon

Support/Revise

: : Oy GCM Down-
Flow--N relationship Dioxide GCMs . ° .
_ ffact Selection scaling " Flow

Investigate errec Process-basec _
Speciation response of ,
P Climate i
changes flow and , |
. scenarios 0%

sediment Observed Y:arZ?ZHS d Yeat:|2050d

Trend rainfall and | Ensemble median
On land Precipitation Extrapolation Ensemble median rainfall &
temperature temperature
Wa ters h e d Trends * Sediment
E 12%
® U?; 9%
Specifi Climate
P Effect on '
Year 2025 Year 2050
eg e o . |and Iand use Trend rainfallandwEnsemblemedian
P SenS|t|V|ty |n nutrient E Ensemble median rainfall &
developed response St u a ry
RCP 4.5 31 Member Ensemble Median RCP 4.5 31 Member Ensemble Median
Effect on Ag

°C Delta Change (2025 vs. 1995)

0.50 -

effectiveness

Growth curve for
change

phytoplankton

temperature?

Wetlands losses

CMAQ

Climate change
effect

and gains

Land to
water factor
effect

Estuarine Model
WQSTM

Loads
from

Management

Stream to Estuarine

. . 10.7%
- floodin Inputs
River factors @ g P = o
. 0
Designated Red Percent Red Volume N 4.6%
EffECt Designated Use Total Red Percent Red Volume WIP +Conow + WIP +Conow + I 5.8%
CB Seg Use Volume  WIP+Conow  WIP +Conow cc eC I 7.6%
r
: CB3MH DW 864 0.05% 0 0.05% 0
Sea I eve I R I Se CB4MH DW 2854 5.52% 158F 6.50% 186
MD5MH DW 2097 1.09% 23[ 1.51% 32
G fou ndwater VASMH DW 1605 0.00% 0 0.00% 0
. | Es POMMH DW 1839 0.00% 0 g 0.00% 0
Trave I Ti m e Average Summer Anoxic Volume (km?3) e = 0 S o Or i o
0 T 5 CBAMH DC 2126 8.04% 1717 10.09% 215
effe ct cean iemp MD5MH DC 2875 0.00% 0 0.00% 0
VASMH DC 1848 0.00% 0 i 0.00% 0
. 352 432
CC Difference 80
1.5
Re S e rVO I r R u I e S ------- E % Climate Effect is 9.6% reductionin N and P 1985 2013 Climate
Simulated Changes in Nitrogen Delivery E 80 from the Susquehanna Baseline B Chiane
effe Ct S 9 18 . E 70 7.5 Mibs of N and 0.33 Mibs of P
> 8 #Ammonia z 16 § 60 NY 18.71 15.44 0.400
2 7 W Nitrate 2 14 . ¥ 59 The 7.5 million N and .33 million P from PA 122.41 99.28 4.135
£ i i s ' £ 40 e § i Y
" - - - MD 83.56 55.89 2.194
& 4 & 8 §3° WV 8.73 8.06 0.236
£ j - £ z 0 2= DC 6.48 1.75 0.006
. . o : o Phase 5.3.3 | 2010 No 1985 2010 TMDL 2050 Ba 2050 Sea 2050 Tem 2050 2050 2
D Ive rS I O n a 1 1.78 a 2 Calibration Action Progress Progress Scenario Temp : Level Rise and SLRp Watershed Watershed, :-E 10 l DE 6.97 6.59 0.397
0 T 0 (P5.3.2) Increase (SLR) Temp, & SLR 0 - iz i R VA 84.29 61.53 1.722
Effe Ct B B e Percent reduction in N and P in Susquehanna BasinWide 331.15 248.54 9.09
Year 2025 Year 2050
Simulated Changes in Phosphorus Delivery
18
> 16 # Dissolved inorganic
E 14 B Particulate inorganic
Q
° 12 B Organic P
WWTP and 5 Management STAC CC2.0
i g ff <41
septic : Effect on water Etrort Framework
& 2 LR, 7 d 1 [ ]

Trend, P50 Ensemble P50 Ensemble, P50 Ensemble

Year 2025 Year 2050

0.75 s i
[ ]076-1.00 T 5%\ ST E
B\VIP Reasonable o
126-1.50 patl
¢ ® ;
response to - s U\ Sk

B 2.01-2257 .
K

2025 Extrapolation of Long-term Trends
Percent change (2025 vs. 1995)

°C Delta Change (2050 vs. 1995)

o -
| f%\m 0 25 50 100 Miles
iy ——————t—

RCP 4.5 31 Member Ensemble Median

Percent change (2050 vs. 1995)

07%-15%
. 1.6%-3.0%
N 31%-45%
B 46%-57%

B 538%-7.5%

0 25 50

100 Miles

ot includec

But importan

ot includec
minor

Model Project/Decision
Data Set Endpoint




Watershed

P sensit

BMP
effective
changt

Land to
water factor
effect

Stream to
River factors
effect

Groundwater
Travel Time
effect

1

Reservoir Rules
effects

Diversion
Effect

P

WWTP and

septic
Effect

Support/Revise
Flow--N relationship

# Ammonia
W Nitrate

B Organic N

Percent change in delivery
L e Y "L = s B N B+ = B

1.78

Trend, P50 Ensemble

Year 2025

[
[=)]

# Dissolved inorganic

B Particulate inorganic

B Organic P

Percent change in delivery
[w=]

Trend, P50 Ensemble

Year 2025

Investigate
Speciation
changes

Simulated Changes in Nitrogen Delivery

12
10

Percent change in delivery

P50 Ensemble, P50 Ensemble

Year 2050

Simulated Changes in Phosphorus Delivery

P50 Ensemble, P50 Ensemble

Year 2050

ffect on Ag

el Rise

Carbon
Dioxide
effect

Process-basec
response of
flow and
sediment
On land

Effect on
land use

Estuary

Average Summer Anoxic Volume (km?3)

2.5

2

1.5

1

0.5

0

Phase 5.3.3 2010 No 2050 Sea 2050 Temp

Calibration Action Watershed Woatershed,
Temp, & SLR

Effect on water
quality standards

GCMs

Observed

Precipitation

Trends

VAR
POMMH DW
CB3MH DC
CB4MH DC
MD5MH DC
VA5MH DC

w
o O

o o

= N W b Ul NN
c O o o

o

Additional Million cubic Meters of red volume

o

0% 5%

390
2126
2875
1848

Climate Effect is 9.6% reductionin N and P
fromthe Susquehanna

7.5 Mlbs of N and 0.33 Mlbs of P

The 7.5 million N and .33 million P from
the Susquehanna convertsto
9.1 million N and 0.49 P Basin-Wide

10%

Percent reduction in N and P in Susquehanna

Management

Effort
Adjustment

<4+

NY

BasinWide

GCM
Selection

Climate

Growth curve
for
phytoplankton

5070

1.51%

0 0.00%

0" 0.00%

0" 0.00%

171" 10.09%

0" 0.00%

0 0.00%
352

CC Difference

18.71 15.44
122.41 99.28
83.56 55.89
8.73 8.06
6.48 1.75
6.97 6.59
84.29 61.53

331.15 248.54

STAC CC2.0
Framework

recommendations

Extrapolation

Down-
scaling

RCP 4.5 31 Member Ensemble Median
°C Delta Change (2025 vs. 1995)

0.50-0.75
10.76 - 1.00
1 - 1.25
1.50

scenarios

; np 7 ¥
e . 0 25 50 100 Miles
_?’{:lﬁfﬂl\"

8%
Flow

6%

n Flow

4%

Climate

0%

Year 2025 Year 2050
Trend rainfall and | Ensemble median
Ensemble median rainfall &
temperature temperature
18%
Sediment

15%

12%

9%

6%

3%

Changes in Sediment

3.3%
0%

Trend rainfall and | Ensemble median
Ensemble median rainfall &
e

Year 2025 w Year 2050

RCP 4.5 31 Member Ensemble Median
°C Delta Change (2050 vs. 1995)

Olation of Long-term Trends RCP 4.5 31 Member Ensemble Median

9.7% - 1.

1 1.6% -3.0%
3.1% - 4.5%
B 46%-57%

B 58% -

cc Bl 7.6% -9.0%

1985 2013 Climate
Baseline Progress Change

0.400
4.135
2.194
0.236
0.006
0.397
1,722

9.08

ange (2025 vs. 1995)

Percent change (2050 vs. 1995)
07%-1.

. 1.6%-3.

N 31% -4.

B 46% -5.

B 538% -

0 25 50 100 Miles

ot includec
But importan

ot includec

MiNor

Model Project/Decision
Data Set Endpoint




STAC recommendation

New Growth Curves in WQSTM
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New Model — would change assimilative

capacity

1/
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New Model — would change watershed and
estuarine delivery

Nitrogen Phosphorus
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New Model — would change planning targets

Planning Target Calculation - Nitrogen
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Climate Model System — relative change only

* PSC voted to not change planning targets until 2025
e Still need to use CAST-2017 and CAST-2019

* PSC asked to evaluate climate change

* Climate change assessment models will be used to evaluate the
change in attainability of standards due to climate change effects
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