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Chesapeake Bay Major River Basin Nitrogen and
Phosphorus July 1, 2010 Draft Allocations by Jurisdiction
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CBP Climate Basics
* Critical period for dissolved oxygen is 1993-1995

* Selected as having a return period for wetness of 10 years

* Hydrologic averaging period is 1991-2000

* Selected as an ‘average’ 10-year period

* Management questions

* What would loads look like in a 1991-2000 that was translated through 30
vears of climate change to 20257

* \What would oxygen attainment look like during a 1993-1995 that was
translated through 30 years of climate change to 20257

e What would loads have to be in 1991-2000 such that standards are attained
with a 1993-1995 period translated to 20257

 Take a first look at 2035, 2045, and 2055



Watershed Model T WQ Sediment Transport Model

s ‘ed watershed loads = t

Increased precipitation intensity = increased temperature =

Increase in temp and evapotranspiration = | |
A Increased sea level rise =
* *e ” iIncreased watershed flows = "

-

increased precipitation volume =

Dissolved Oxygen




Data and Model Inputs

Pollution Control Data
Land Use Data

Point Sources Data
Septic Data

U.S. Census Data
Agricultural Data

Phase 6

Watershed
Model/CAST

'J/.‘ - .‘o p

Land Use
Change
Model

Precipitation Data

Meteorological Data
Elevation Data
Soil Data

Model Outputs
Prediction of Impacts

population
Growth  climate

Change

\‘I Chemical

Manure

Land Use
Changes

Fertilizers

BMP Implementation Results

Y




Carbon
Dioxide
effect

Support/Revise

Flow--N relationship GCM Down-

Selection scaling ™ Flow

6%

GCMs

Investigate Process-basec

n Flow

Speciation response of .
Climate i
changes flow and , °
. scenarios

sediment Observed YdearZ(f)ZHS d Yeabr|2050d

Trend rainfall and | Ensemble median
On land Precipitation Extrapolation Ersemblemedian | raifal &
emperature temperature
Trends . Sediment

Watershed

12%

9%

6%

3%

Changes in Sediment

Climate

Specified

33%

Effect on

0%

s o . Ia nd I d Tre:::;ii?jlsand Lns:;abrljtr)::dian
P SenS|t|V|ty |n nutrlent an use Ensemble median rainfall &

developed

Estuary |

RCP 4.5 31 Member Ensemble Median RCP 4.5 31 Member Ensemble Median
°C Delta Change (2025 vs. 1995) °C Delta Change (2050 vs. 1995)
0.50-0.75 b

response

Effect on Ag

1 0.76 - 1.00

Reasonable S 1014125 — ek

BMP B 126 - 1. I 126 -

. response to — I —
effectiveness Growth and — IRy o

temperature?

change respiration curve

or phytoplankto

@ CMAQ Wetlagds !osses
Climate change and gains

effect ‘
Land to y

water factor
effect Water

Stream to

100 Miles

Estuarine Model

M a I I a ge I I I e I It 2025 Extrapolation of Long-term Trends RCP 4.5 31 Member Ensemble Median

Percent change (2025 vs. 1995) Percent change (2050 vs. 1995)

Loads
from

Estuarine

I fl di Inputs ~107%-15% 0.7% - 1.5%
River factors 00ding P B 0% o.0% — Iyl
I 3.1% - 4.5% I 3.1% - 4.5%
effe Ct Designated Red Percent Red Volume B 46% -5.7% B 4.6% -5.7%
Designated Use Total Red Percent Red Volume WIP+Conow + WIP +Conow + B 5.8% - 7.5%. B 5.8% - 7.5%
CBSeg Use Volume  WIP+Conow  WIP +Conow cC cC Bl 7.6% - 9.0%
S e a | eve I R i S e CB3VH DW 864 0.05% o 0.05% 0
CB4MVH DW 2854 5.52% 158" 6.50% 186 N
MD5MH DW 2097 1.09% 23[ 1.51% 32 A
Groundwater VASMH DW 1605 0.00% o’ 0.00% 0
&
. Average Summer Anoxic Volume (km3) POMMH DW 1839 0.00% 0 = 0.00% 0
Tra ve I T| me CB3VH DC 390 0.00% 0 0.00% 0
r
O T = CB4VH DC 2126 8.04% 171 10.09% 215
effe Ct Ce a n e m p MD5MH DC 2875 0.00% 0" 0.00% 0
VASMH DC 1848 0.00% 0 0.00% 0
g 352 432
CC Difference 80
0 25 50 100 Miles
gl e v | I N N e e 1T W e . v AT RN e 0 - W e T
ReservoirRules \  ~ € [/ —S—m—-—= @i — .
Simulated Ch in Nit Deli g 80 ?Iimats Effect is 5;.6% reductionin N and P 1985 2013 Climate
° rom the Susquehanna "
B e e L Al 1 2 ! Baseline Progress Change
effe CtS 9 18 g 70 7.5 Mibs of N and 0.33 Mlbs of P
> 8 #Ammonia > 16 2 60 NY 18.71 15.44 0.400
(7] = (] -
% / W Nitrate '-qa', 1 § 50 The 7.5 million N and .33 million P from PA 122 .41 99.28 4.135
T 6 ® Organic N T 12 0.5 = the Susquehanna convertsto
£ . %E’o - S 40 9.1 million N and 0.49 P Basin-Wide MD 83.56 55.89 2.194
& 5
s a 38 - WV 8.73 8.06 0.236
t e E ° 0 = DC 6.48 1.75 0.006
. . o : o Phase 5.3.3 | 2010 No 1985 2010 TMDL 2050 Bay  2050Sea 2050 Temp 2050 2050 £ 10 .
D |Ve rS I O n & 1 a 2 Calibration Action Progress Progress Scenario Temp Level Rise  andSLR  Watershed Watershed, E [ DE 6.97 6.59 0.397 Ot I n CI u d e U
0 RN 0 (P5.3.2) Increase (SLR) Temp, & SLR 0 VA 84.29 61.53 1.722
0% 5% 10% 15% c s . » M
Trend, P50 E bl PS50 E ble, P50 E bl . .
Effe Ct - S e I Percent reduction in N and P in Susquehanna BasinWide 331.15 248.54 9.09 = t I m e O rta :

Year 2025 Year 2050

Simulated Changes in Phosphorus Delivery

[e=
o0

M Particulate inorganic

(e
S

16 % Dissolved inorganic

[Ry
N

® OrganicP

minor
Management STAC CC2.0

.Effort ) o B Cramework Model Project/Decision
Adjustment recommendations Data Set Endpoint

WWTP and

(o]

septic
Effect

Effect on water
quality standards

Percent change in delivery
[
o

O N B D

U.b
T
m Vis

Trend, P50 Ensemble P50 Ensemble, P50 Ensemble

Year 2025 Year 2050




CBP Climate Work Plan

Plan Model Review Decide

STAC Workshop Modeling WG, Technical Climate change
direct Modeling Review of considerations
team to develop Models will be

Climate climate change implemented

Resiliency WG assessment for into the 2022-

to investigate TMDL with 2023

BMP response input from milestones.
CRWG and

Jurisdictions WGt

provide

narrative In

WIP3s on

climate

strategies

Modeling WG

develop climate
scenarios



CBP 2019 MWG Climate Work Plan

Climate Topics Climate Topics July 16-17 October 8-9 Delivery of model
results based on

Technical Technical -
Decisions on Decisions on October decisions
Climate Topics Climate Topics

Draft Draft

documentation documentation

emailed 6/28 emailed 9/24

v/ V

v

v

11



Carbon
Dioxide
effect

Support/Revise

Flow--N relationship GCM Down-

Selection scaling ™ Flow

6%

GCMs

Investigate Process-basec

n Flow

Speciation response of .
Climate i
changes flow and , °
. scenarios

sediment Observed YdearZ(f)ZHS d Yeabr|2050d

Trend rainfall and | Ensemble median
On land Precipitation Extrapolation Ersemblemedian | raifal &
emperature temperature
Trends . Sediment

Watershed

12%

9%

6%

3%

Changes in Sediment

Climate

Specified

33%

Effect on

0%

s o . Ia nd I d Tre:::;ii?jlsand Lns:;abrljtr)::dian
P SenS|t|V|ty |n nutrlent an use Ensemble median rainfall &

developed

Estuary |

RCP 4.5 31 Member Ensemble Median RCP 4.5 31 Member Ensemble Median
°C Delta Change (2025 vs. 1995) °C Delta Change (2050 vs. 1995)
0.50-0.75 b

response

Effect on Ag

1 0.76 - 1.00

Reasonable S 1014125 — ek

BMP B 126 - 1. I 126 -

. response to — I —
effectiveness Growth and — IRy o

temperature?

change respiration curve

or phytoplankto

@ CMAQ Wetlagds !osses
Climate change and gains

effect ‘
Land to y

water factor
effect Water

Stream to

100 Miles

Estuarine Model

M a I I a ge I I I e I It 2025 Extrapolation of Long-term Trends RCP 4.5 31 Member Ensemble Median

Percent change (2025 vs. 1995) Percent change (2050 vs. 1995)

Loads
from

Estuarine

I fl di Inputs ~107%-15% 0.7% - 1.5%
River factors 00ding P B 0% o.0% — Iyl
I 3.1% - 4.5% I 3.1% - 4.5%
effe Ct Designated Red Percent Red Volume B 46% -5.7% B 4.6% -5.7%
Designated Use Total Red Percent Red Volume WIP+Conow + WIP +Conow + B 5.8% - 7.5%. B 5.8% - 7.5%
CBSeg Use Volume  WIP+Conow  WIP +Conow cC cC Bl 7.6% - 9.0%
S e a | eve I R i S e CB3VH DW 864 0.05% o 0.05% 0
CB4MVH DW 2854 5.52% 158" 6.50% 186 N
MD5MH DW 2097 1.09% 23[ 1.51% 32 A
Groundwater VASMH DW 1605 0.00% o’ 0.00% 0
&
. Average Summer Anoxic Volume (km3) POMMH DW 1839 0.00% 0 = 0.00% 0
Tra ve I T| me CB3VH DC 390 0.00% 0 0.00% 0
r
O T = CB4VH DC 2126 8.04% 171 10.09% 215
effe Ct Ce a n e m p MD5MH DC 2875 0.00% 0" 0.00% 0
VASMH DC 1848 0.00% 0 0.00% 0
g 352 432
CC Difference 80
0 25 50 100 Miles
gl e v | I N N e e 1T W e . v AT RN e 0 - W e T
ReservoirRules \  ~ € [/ —S—m—-—= @i — .
Simulated Ch in Nit Deli g 80 ?Iimats Effect is 5;.6% reductionin N and P 1985 2013 Climate
° rom the Susquehanna "
B e e L Al 1 2 ! Baseline Progress Change
effe CtS 9 18 g 70 7.5 Mibs of N and 0.33 Mlbs of P
> 8 #Ammonia > 16 2 60 NY 18.71 15.44 0.400
(7] = (] -
% / W Nitrate '-qa', 1 § 50 The 7.5 million N and .33 million P from PA 122 .41 99.28 4.135
T 6 ® Organic N T 12 0.5 = the Susquehanna convertsto
£ . %E’o - S 40 9.1 million N and 0.49 P Basin-Wide MD 83.56 55.89 2.194
& 5
s a 38 - WV 8.73 8.06 0.236
t e E ° 0 = DC 6.48 1.75 0.006
. . o : o Phase 5.3.3 | 2010 No 1985 2010 TMDL 2050 Bay  2050Sea 2050 Temp 2050 2050 £ 10 .
D |Ve rS I O n & 1 a 2 Calibration Action Progress Progress Scenario Temp Level Rise  andSLR  Watershed Watershed, E [ DE 6.97 6.59 0.397 Ot I n CI u d e U
0 RN 0 (P5.3.2) Increase (SLR) Temp, & SLR 0 VA 84.29 61.53 1.722
0% 5% 10% 15% c s . » M
Trend, P50 E bl PS50 E ble, P50 E bl . .
Effe Ct - S e I Percent reduction in N and P in Susquehanna BasinWide 331.15 248.54 9.09 = t I m e O rta :

Year 2025 Year 2050

Simulated Changes in Phosphorus Delivery

[e=
o0

M Particulate inorganic

(e
S

16 % Dissolved inorganic

[Ry
N

® OrganicP

minor
Management STAC CC2.0

.Effort ) o B Cramework Model Project/Decision
Adjustment recommendations Data Set Endpoint

WWTP and

(o]

septic
Effect

Effect on water
quality standards

Percent change in delivery
[
o

O N B D

U.b
T
m Vis

Trend, P50 Ensemble P50 Ensemble, P50 Ensemble

Year 2025 Year 2050




Watershed Climate

Selectio scaling
n

Support/Revise

Flow--N relationship Process-
based
Investigate response of Obs.el.’vec.j
Speciation [ flow and Precipitatio Climate
changes sediment n Trends scenarios

Extrapolation

Specified On land

land
nutrient
response

Wetlands losses
and gains

Reasonable
response to
temperature?

Estuarine
Estuarine Model

Inputs

WQSTM

Reasonable
response to sea
level rise?
Sea level
Rise

Growth and
respiration curve
for
phytoplankton

Ocean
Temp

CHAMP topics



Chesapeake Bay Major River Basin Nitrogen and
Phosphorus July 1, 2010 Draft Allocations by Jurisdiction
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