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Geographic Isolation Runs

* Sets exchange ratios
e States can choose to reduce more N and less P or vice
versa in their WIPs
e Part of relative effectiveness

* Geo Iso runs are (DO improvement) / (Ib delivered)
* Multiplied by (Ib delivered) / (Ib produced



Relative Effectiveness

Key factors:
Phase 6 Relative Effectiveness
TN WWTP Mid-90s
Watershed Transport =;j:_25.0
e Watershed Characteristics I 201225
. I 175-200
e Travel time B 1175
. . B 126-150
e Existence of impoundments B 01125
[ 76-100
B s1-75
[ ]26-50

Position along mainstem bay
e Estuarine circulation

| loo-25

Existence of riverine estuary

Watershed delivery:

Pound delivered per pound produced
Estuarine delivery

Oxygen reduced per pound delivered
Overall Effectiveness

Oxygen reduced per pound produced zzi7



Guidelines for Planning Targets

e Areas that contribute the most to the problem must
do the most to resolve the problem.

Increasing relationship between
Relative Effectiveness and Effort

Effort

Effectiveness — ,



Reduction from NoAction to E3
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Method

* Increase nitrogen by 1,000,000 Ibs for a single basin

* Increase is implemented by multiplying each cell
and day by the same factor

 Record the change in the 25t percentile of DO for
each designated use

* Express result in terms of ug/l increase per million
lbs TN

* Repeat for all basins
* Repeat using 100,000 Ibs phosphorus



Nitrogen
geo runs
for Deep
Water

Numbers are the 25t
percentile of DO in mg/I
for deep water in the
model

chseg
CB3MH
CB4MH
CB6PH
CB7PH
CHSMH
EASMH
MA1MH
MAGMH
MD5MH
MOBPH
PA1MH
PA2MH
PATMH
POMMH
POVMH
RPPMH
SBEMH
SEVMH
SOUMH
VASMH
YRKPH

3.39408
3.68027
5.39535
5.58111
3.16472
1.74646
7.09061
7.01157
4.33992
6.72154
6.31824

3.9999
3.41126
5.99382
6.72134
5.89315

4.9063
7.08791
7.53718
5.33635
5.21596

3.37855
3.66234
5.38879
5.57642
3.14495
1.72349
7.08972
7.01941
4.32366
6.72086
6.31213
3.98098
3.40115
5.98733
6.72397
5.88445
4.90157
7.09118
7.54641

5.3258
5.20959

3.39342
3.67711
5.39405
5.58007
3.16025
1.74153
7.09053
7.01781
4.33667

6:7213
6.31749
4.00004
3.41344
5.99412
6.72837
5.89209
4.85567
7.09013
7.53965
5.33445
5.21415

3.38322
3.66643
5.38922
5.57685
3.15244
1.73284
7.09002

7.0171
4.32565
6.72083
6.31497
3.99298
3.40829
5.98682
6.73199
5.88429
4.90149
7.09017
7.54127
5.32619
5.20941

2010WIP2 Susq N nJmsA N rPotA N nPxtA N n

3.38508
3.66859
5.39093
5.57789
3.15367
1.73393
7.09005
7.01704
4.32847
6.72108
6.30117
3.88382
3.40887
5.98954
6.72604
5.88716
4.90303
7.09014
7.54108
5.32918
5.21148



List of basins (MWG 8/9/2017)

* Susquehanna * York AFL

* Western Shore * York BFL

* Patuxent AFL * James AFL

* Patuxent BFL * James BFL

* Potomac AFL * Upper Eastern Shore
* Potomac BFL * Middle Eastern Shore
* Rappahannock AFL * Lower Eastern Shore

* Rappahannock BFL e Eastern Shore Virginia



Watershed Delivery

* Pound delivered per
pound produced

Average Load + A Inputs * Sensitivity
¥

* Factor out
anthropogenic effects
and just include
watershed delivery

* WWTP have higher
delivery because they
tend to be on large
rivers in the lower

sections of basins
Anthropogenic

Land Use Acres

Land to Water

*
Stream Delivery

*

River Delivery



Relative Effectiveness

Key factors:
Phase 6 Relative Effectiveness
TN WWTP Mid-90s
Watershed Transport =;j:_25.0
e Watershed Characteristics I 201225
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e Travel time B 1175
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Pound delivered per pound produced
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Overall Effectiveness
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Schedule

* First round of planning targets were based on
* WQSTM run 199
e September Draft P6

* Planning targets for 12/4 WQGIT and 12/19 PSC
* WQSTM run 223
* Final P6 for 2017 MPA



Phase 5 and Phase 6 Estuarine Factors - Nitrogen
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AFL areas more important
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Phase 5 and Phase 6 Watershed Delivery Factors - WWTP - Nitrogen

1.20

Much more delivery from

most AFL areas other than

|| || I| " || || I| | || || || m

1.00

0.80

0.60

0.40

0.20

0.00

Vd Ysm
AM Yswp
3d PIAIYS3
3@ ddnys3
AN bsns
VAYHA
VA V10d

vd bsns
VA vswr
Vvd viod
a vIXd
AM V10d
dA Yiod
VA vdey
VA g310d
AN moys3
alAl Ysm
3Q mo1ys3
QN bsns
2d viod
dlA PIINYST
VA gswir
aw ddnys3
d giod
VA DHA
VA gdey
aw 9d
2a g10d
VA VAYS3
vd ddnys3

mP6WWTPDFN mP5WWTPDFN



Change in Relative Effectiveness Between P5 and P6 - Nitrogen
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Phase 5 and Phase 6 Estuarine Factors - Phosphorus
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Phase 5 and Phase 6 Estuarine Factors - Phosphorus
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Phase 5 and Phase 6 Watershed Delivery Factors - WWTP -

Phosphorus
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Change in Relative Effectiveness Between P5 and P6 - Phosphorus
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Phase 5 and Phase 6 Exchange Ratios- lbs N for 1 Ib P
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Nitrogen Relative Effectiveness

P5 P6

Phase 6 Relative Effectiveness
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Phosphorus Relative Effectiveness

Phase 6 Relative Effectiveness
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Reduction from NoAction to E3
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Reduction from NoAction to E3

Planning Target Calculation - Nitrogen - 9/2017
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Reduction from NoAction to E3
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Planning Target Calculation - Phosphorus- 9/2017
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Phase 5 and Phase 6 Exchange Ratios- lbs N for 1 Ib P
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Phase 5 and Phase 6 Exchange Ratios- lbs N for 1 Ib P
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Simulated Per Acre Load

>

Phase 5 — geographic efficiencies
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Simulated Per Acre Load

>

DRAFT P6 — geographic efficiencies
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Fisher plot converted to table
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Summary

* Improved watershed and estuarine models give
new insights into effective areas for reductions

* Nitrogen more important relative to phosphorus

* Upstream areas more important relative to the
previous estimates



