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Phase 6 WQSTM* Bay Model

2017 Estimated Water Quality
Standard Achievement

Final calibration — Nutrient limitation

* Water Quality and Sediment Transport Model
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Final WQSTM assessment — ¢ 70 o &
of nutrient limitation

50 % N\ CB3MH
» Appropriate representation of P limitation
in the upper Bay (CB1 & CB2 should be P
limited at all times).
» Appropriate N limitation in the lower Bay
(CB4, CB5, CB6, CB7, and CB8 should be
N limited in July, August, and September).
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Phase 5.3.2

« Insufficient N limitation in CB4, CB5,
CB6, and CB7 in June, July, August,
and September (Should be entirely N
limited in June from CB6 to CB8).
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Phase 6 WQSTM* Bay Model

2017 Estimated Water Quality
Standard Achievement

Final calibration — Hypoxia simulation

* Water Quality and Sediment Transport Model
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Phase 6 WQSTM* Bay Model

2017 Estimated Water Quality
Standard Achievement

Key Scenarios

* Water Quality and Sediment Transport Model



>  Decision Rules and Variances

e Round to whole numbers.
e Consider nonattainment of 1 percent to be, in fact, attainment to allow for a
degree of uncertainty in the overall WQS assessment.
e Variances based on MD and VA’s WQ Standard regulations:
o Middle Ches. Bay Mainstem (CB4MH): 7% for deep-water use
o Middle Ches. Bay Mainstem (CB4MH): 2% for deep-channel use
o Patapsco River (PATMH): 7% for deep-water use
o Lower Chester River (CHSMH): 16% for deep-channel use
o Eastern Bay (EASMH): 2% for deep-channel use
e The 30-day mean DO criterion for Open Water is 4 mg/L mg/L for these segments:
o Upper Pocomoke (POCTF)
Middle Pocomoke-Maryland (POCOH_MD)
Middle Pocomoke-Virginia (POCOH_VA)
Lower Pocomoke-Maryland (POCMH_MD)
Lower Pocomoke-Virginia (POCMH_VA)
o Upper Mattaponi (MPNTF)
o Lower Mattaponi (MPNOH)
o Upper Pamunkey (PMKTF)
o Lower Pamunkey (PMKOH)

O
O
O
O
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450

Eg;g 326 325 % 335 37 B Draft P6
- % jsz 253

200 Z % 140

150 % % 7 133

100 % % %I 6 40
" il M

Baseline 2010 No 1985 1993 2013 2010 WIP2 2010E3  AllForest
1991-2000  Action  Progress  Progress  Progress

21



, 45
=
2 40

30
25
20
15
10

Key Scenario Total Phosphorus Delivery to the Bay (Mlbs)

41.7

w
i
~

30.4

23.7

r
i
wn

22.5 21.9

18.0
159 151

%

TR

RRTTTINTNRY

N
RN

RRIITIRNNR

I r

)

FlPhase 5
W Draft P6

—125

13.7

45 39

7R

V 8.6
T

Baseline 2010 No 1985 1993 2013 2010 WIP2 2010E3  AllForest

1991-2000  Action Progress  Progress  Progress



o Total Suspended Solids Delivery to the Bay (Blbs)
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Deep Channel DO Water Quality Standard Attainment (< 1 mg/I DO)

Run 223
W

CAST Loads

Chseg
CB3VH
CB4AMH
CBSMH
CHSMH
POTMH
POMMH
RPPMH
EASMH
MD5MH
VASMH
PATMH

State
MD
MD
MD/VA
MD
MD/VA
MD

VA

MD
MD

VA

MD

Base

325TN
21.97P

Deep
Channel

Grey background for CB segments unassessed because of model limitations.

Yellow background for when variances are applied.

1985 1993 2013 WIP2 +

NoAction Progress  Progress  Progress WIP2+5%  WIP2  WIP2-5% Cono Infill All Forest
404TN 347TN 337TN 253TN 205TN 195TN 185TN 208TN 133TN 40TN

41.77P 30.4TP 237 15.9TP 14.4 13.7TP 13.0TP 154 8.6TP 39TP
1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1996 1993-1995 1993-1996 1993-1995 1993-1995 1993-1995
Deep Deep Deep Deep Deep Deep Deep Deep Deep Deep
Channel ~ Channel ~ Channel ~ Channel ~ Channel ~ Channel ~ Channel ~ Channel ~ Channel  Channel
16.0% 12.7% 9.4% 1.6% 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
46.0% 53.0% 48.0% 46.2% 27.2% 8.8% 5.9% 3.4% 8.0% 0.0% 0.0%
14.2% 19.6% 15.7% 14.7% 0.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
37.4% 26.0% 20.0% 17.9% 6.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
20.2% 21.1% 17.9% 16.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
20.4% 21.3% 18.0% 17.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
19.0% 25.4% 19.1% 16.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
25.4% 21.3% 21.3% 18.7% 13.3% 1.8% 6.2% 5.1% 6.9% 0.0% 0.0%
21.7% 26.5% 23.0% 21.8% 4.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
4.5% 10.3% 5.8% 5.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
24.8% 40.3% 32.7% 23.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%,



Deep Water DO Water Quality Standard Attainment (< 3 mg/I DO)

Run 223
"1/27/17
CAST Loads

Chseg
CB3MH
CB4MH
CB5MH
CB6PH
CB7PH
CHSMH
EASMH
PAXMH
POTMH
POMMH
RPPMH
SBEMH
YRKPH
MD5MH
VASMH
PATMH
MAGMH
SOUMH
SEVMH

State
MD
MD
MD/VA
VA

VA

MD
MD
MD
MD/VA
MD

VA

VA

VA

MD

VA

MD
MD
MD
MD

1985 1993 2013
Base No Action Progress Progress Progress WIP2 +5%
325TN 404TN 347TN 337TN 253TN 205TN
21.9TP 41.7TP 30.4TP 23.7 15.9TP 14.4
1993-1995 1993-1995 1993-1995 1993-1995 1993-1995 1993-1996
Deep Deep Deep Deep Deep Deep
Water Water Water Water Water Water
2.1% 2.7% 1.8% 1.4% 0.3% 0.1%
21.0% 25.2% 21.1% 19.6% 9.6% 5.6%
4.2% 4.7% 3.4% 3.2% 1.3% 0.5%
0.0% 0.4% 0.1% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
25.7% 11.3% 8.3% 3.5% 0.2% 0.0%
5.9% 25.4% 9.8% 2.2% 1.2% 0.5%
6.3% 17.1% 12.1% 8.3% 0.1% 0.0%
4.1% 7.0% 4.7% 4.4% 0.5% 0.0%
4.1% 7.1% 4.8% 4.5% 0.5% 0.0%
5.9% 10.7% 6.9% 5.9% 1.5% 0.0%
0.0% 3.5% 0.2% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
8.5% 9.3% 7.0% 6.5% 3.0% 1.4%
0.5% 0.7% 0.4% 0.3% 0.0% 0.0%
12.4% 17.3% 9.6% 6.2% 0.0% 0.0%
51.0% 56.1% 51.0% 51.0% 13.1% 5.4%
18.6% 28.0% 20.3% 21.4% 3.0% 7.6%
6.1% 7.8% 6.4% 6.1% 0.0% 0.0%

Grey background for CB segments unassessed because of model limitations.
Yellow background for when variances are applied.

WIP2 +
WIP2  WIP2-5% Cono Infill E3 All Forest
195TN 185TN 208TN 133TN 40TN
13.7TP 13.0TP 154 8.6TP 3.9TP
1993-1995 1993-1996 1993-1995 1993-1995 1993-1995
Deep Deep Deep Deep Deep
Water Water Water Water Water
0.0% 0.0% 0.1% 0.0% 0.0%
5.0% 4.4% 5.5% 1.1% 0.0%
0.3% 0.1% 0.4% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.5% 0.5% 0.5% 0.4% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.9% 0.6% 1.1% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%
1.2% 0.3% 5.4% 0.3% 0.0%
3.0% 3.0% 7.6% 0.0% 0.0%
0.0% 0.0% 0.0% 0.0% 0.0%,
25



Open Water DO Water Quality Standard Attainment (< 5 or 4 mg/| DO)

Run 223
Aaszz/a7
CAST Loads
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>  Conclusions:

The WQSTM, as is the case for all the Modeling Workgroup
assessment methods developed for the 2017 MPA, is
quantitatively better than its 2010 equivalent.

By and large, the estimated WIP2 implementation loads achieve
all DO water quality standards in the Chesapeake except for
CB4MH Deep Channel.

The nonattainment in CB4MH Deep Channel is estimated to be 6
percent under the WIP2 loads, 8 percent under the WIP2 loads
plus Conowingo infill, and 10 percent under WIP2 loads plus
Conowingo Infill and conditions of 2025 temperature,
precipitation, and sea level rise.

Geographic Isolation Scenarios are now complete.

Phase 3 WIP draft target loads are under development and will be
presented at the December 4-5 Joint WQGIT and Modeling WG
Meeting.



