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Welcome to the Phase 6 Model
Review Webinar

* We are Recording this Session
* The recording and related resources will be available on the
Chesapeake Bay Program’s calendar page for today’s webinar.
» http://www.chesapeakebay.net/calendar/event/25116/



http://www.chesapeakebay.net/calendar/event/25114/

Welcome to the Phase 6 Model
Review Webinar

« To Ask a Question

— Submit your question in the
chat box, located in the bottom
left of the screen, at any time
during the webinar. We will
answer as many as possible
during a Q&A session following
the presentation.

« For A/V Help

— For audio or visual questions,
please use the “Audio Help” box
in the center-left of the screen.




Decision Support System

Bay Criteria
Land Use Watershed Assessment
Model
Change Model Model ode
L —— Procedures
100
9 CFD Curve
80
"f E ;2 1 Area of Criteria
"/3,/ g ol Exceedence
44" ! 8
I‘ a g) 40 | Area cc:)Inf;lrlic;wable
2 Jﬁ.- sor Exceedence
“NePAg! 20|
Airshe AT ; Bl
SIS BN SRR 7Y o 0 10 20 30 40 50 60 70 80 90 100
MOdEI ‘;{“3%@% '.:-' Percent of Space
SRR "

Effects

Restoration Plans




Continual Updates to Models

Year
* 1987
* 1992
* 1997
* 2003
* 2010
¢ 2011
¢ 2017

Model Phase
0

2

4.1

4.3

5.3.0

5.3.2

6.0

Goal

40% reduction

40% of controllable loads
Confirm 1992 loads
Reallocation

TMDL

Phase 2 WIP targets
Phase 3 WIP targets



® Refine goals and indicators

e Ecological
¢ Socioeconomic
= Partnership

performance
GOALS
By i, >
- N

e Goals N N
e Sirategies \ \'\
e Actions X o
® Science \ \.\
® Short and \ N

long term \\

\\ \\
\ ™~
_________________ __ \
EVALUATE | \\
® Actions \
e Ecosystem change
e Science \
® Partnership performance
® Quarterly and annually MONITOR
® Actions

® Ecosystem change
® Partnership
performance

Sources: Williams et al. 2007, Levine et al. 2009.

PLAN and PRIORITIZE

® Policies
e Sirategies
® Practices
@ Prioritize
= Actions
e [ ocations
® Resources
® Align partner
resources

IMPLEMENT
® Coordinate partner
aclivities and resources

for sufficient
implementation




Water Quality Goal Implementation Team
30 State, Federal, Academic, and NGO members

Modeling Workgroup

17 State, Federal, and Academic members

7 WQGIT Workgroups (as of 1/2016)
Over 300 State, Federal, Academic, and NGO members
(as of 1/2016)
Direct CBPO Modeling Team Directs

7 federal employees
7 academicemployees
5 Contractors
(as of 1/2016)

&dvises ‘ | Reviews Advisj
Scientific and Technical Advisory Committee

41 Academic and Federal Members




Partnership Feedback on
Modeling

 Water Quality Managers

* Need more transparent and easier to Keep it Simple!!
understand decision-support tools to
enable successful engagement of local
partners

* Scientific and Technical Advisory
Committee
* Multiple Models
* Phosphorus
* Complex Reservoir Dynamics

* Fine-scale processes Include Everything!!!

Preliminary Information-Subject to Revision.
- L 8
Not for Citation or Distribution
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Main Prediction of the Watershed
Model for decision support

* Change in Anthropogenic Load
* BMPs
 WWTP
* Land use Change
e Response to Change in inputs

 How to keep it simple and include everything?



Phase 6 Model Structure

Average Load + A Inputs * Sensitivity
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Keep It Simple Include Everything
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It Phase 6 Processes and Dependencies NEW SORKER
Planned Update in 2016
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Phase 6 Model Documentation

Section 2: Section 3: , Section 4:
Ave Load Inputs Sensitivity
*
: Section 5: Land Use
Section 1:
Overview %

Section 6: BMPs
3

Section 7: Land to Water

*k

Section 9: Stream Delivery

Section 11:
Physical Setting *

Section 12: Section 10: River Delivery
Applications

Section 13: Section 14:

Reviews References 14
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Phase 6 Model Structure

Average Load + A Inputs * Sensitivity
%k

Land Use Acres

Loads change across regions and
through scenarios based on
inputs and land use

5/25/17 and 6/1/17 Webinars

Phase 6

Preliminary Information-Subject to REwWsi

Not for Citation or Distribution 16




Phase 6 Model Structure

Loads change across regions and
through scenarios based on
inputs and land use

Data-driven

BMPs

Preliminary Information-Subject to REwWsi

Not for Citation or Distribution 17




Phase 6 Model Structure

Loads change across regions
based on transport effects

Mostly constant across scenarios

Today’s Webinar

Land to Water

¥
Stream Delivery

%k

River Delivery

Phase 6

Preliminary Information-Subject to REwWsi
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Phase 6 Model Documentation

Section 2: Section 3: , Section 4:
Ave Load Inputs Sensitivity
*
: Section 5: Land Use
Section 1:
Overview %

Section 6: BMPs

Section 7: Land to Water

*k

Section 9: Stream Delivery

Section 11:
Physical Setting *

Section 12: Section 10: River Delivery
Applications \

Section 13: Section

Reviews References 19




Questions and Answers Session

« To Ask a Question

« Submit your question in the chat box, located in the
bottom left of the screen.
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Land to Water Factors

* The spatial effect of watershed
transport characteristics

* Have no aggregate effect on
loads
 Spatial variability
* Weighted average is one

Phase 6 Model Structure

)

-

.

g River Delivery

Average Load + A Inputs * Sensitivity
*
Land Use Acres
*
BMPs

/}é A Land to Water
~ ctlo NV
Ao, \

J% |\ *
Stream Delivery

*

N e >
N .
. -
\\\// <8




LOADl :{ Z [isn,jﬂn exp(_a'zj):|Hexp(_5niTi,j,m)H1/(1+ﬂ‘rqij.l)}exp(gi)

jed (i) L n=1

USGS Sparrow Model

* Regression Model

* Gain knowledge about the
watershed based on
observations

* Chesapeake Sparrow, version 4
used for calculations

e Ator and other 2011




Sparrow Structure
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Sparrow Structure
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Sparrow Structure
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Nitrogen Land to Water Factors

* Groundwater recharge
* Important pathway for nitrogen transport

* Piedmont Carbonate
* Groundwater moves faster in these regions

* Enhanced Vegetative Index (greenness)
* Plant utilization of nitrogen

* Available water capacity
e Related to denitrification

“«ew



Scaling to Phase 6

e Sparrow available on NHD
catchments

* Phase 6 Land-river segments
are larger

* Weighted average by major
land use type

Legend
A~ NHD V2 Flowlne

NHD V2 Catchments
Mo PS5 Reach

PS5 LSeg ’t

0 1 2 4 6 8
T —iles



Conceptual Land-River segment

Developed

Preliminary Information-Subject to Revision.
Not for Citation or Distribution
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Conceptual Land-River segment

Delivery: High => Low

Preliminary Information-Subject to Revision.
Not for Citation or Distribution
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Conceptual Land-River segment

Delivery: High => Low

Preliminary Information-Subject to Revision.
Not for Citation or Distribution
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Nitrogen Delivery Variation Factors

P6 Land River Segments
ndvfcrop

B ii-605
[ ]178-310
[ ]120-177
B 087-1.19
Il o«-o0s6

Land to Water factors for

Crop

Groundwater recharge ! )
Piedmont Carbonate 1 )
Enhanced Vegetative Index #
Available water capacity x |

Nitrogen

to Revision.
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Nitrogen Delivery Variation Factors

P6 Land River Segments
ndvfpasture

27200
[ J1e7-270
[ ]119-186
I oss-1.18
o7 -087

Land to Water factors for

Pasture

Groundwater recharge ! )
Piedmont Carbonate 1 )
Enhanced Vegetative Index #
Available water capacity x |

Nitrogen

to Revision.
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Nitrogen Delivery Variation Factors

P6 Land River Segments
ndvfdeveloped

Bl 2s0-735
[ ] 150-2490
[ ]117-158
I 087-1.16
Bl os-086

Land to Water factors for

Developed

g 7 SN e Groundwater recharge 1}
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Nitrogen

o Revision.
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Nitrogen Delivery Variation Factors

P6 Land River Segments
ndvfnatural

27508
] 1.73-2.70
[ ]119-172
I oss-1.18
o« -087

Land to Water factors for

Natural

Groundwater recharge ! )
Piedmont Carbonate 1 )
Enhanced Vegetative Index #
Available water capacity x |

Nitrogen

to Revision.
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Phosphorus Factors

* Precipitation

e Stormwater runoff and sediment washoff
produce more P

* Erodibility
* Erodible soils produce more sediment
washoff that produces more P

e Coastal Plain
* Unsure of mechanism — high soil P?

 Well-drained soils

* Production of stormwater runoff and
sediment washoff

Preliminary Information-Subject to Revision.
Not for Citation or Distribution

- o o
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What determines P loads in a
given year?

*Soil Storage
*Sediment Washoff

e Stormwater Runoff

« Water Extractable P Applications Average Load + Alnputs * Sensitivity

‘‘‘‘‘‘‘

. Fertilizer




Average Load + A Inputs * Sensitivity

P Load from grain without manure =

1.87 +0.013 * (Mehlich —98.2) ppm
+ 0.144 * (storm runoff - 6.73) inches
+ 0.049 * (sediment loss - 4.75) tons
+ 0.015 * (WEP — 14.3) Ibs

Source: http://www androidauthority.com/best-android-cakulator-apps-577878/




Phosphorus Factors

e Coastal Plain
* Unsure of mechanism — high soil P?

 Well-drained soils

* Production of stormwater runoff and
sediment washoff

Preliminary Information-Subject to Revision.
Not for Citation or Distribution

- o o
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What about well-drained soils?

* Precipitation and Erodibility explicitly in calculation
of sediment washoff

* Precipitation explicitly in stormwater runoff
* Soil type not explicit in hydrologic calibration

* Improved the calibration



Annual Phosphorus Runoff

P Lb/aclyr
Average
0.02-0.20
e 0.21-0.53 .
mM n1 ® 054-113 UMCES analysis of SERC data
g @ 1.14-163
¢ @ 164-277

@ 275-620

Major/Minor Basin Nobs
. Eastern Shore of Chesapeake Bay 19
rfwn.nZ Upper Eastern Shore 8
o Middle Eastern Shore, including Choptank River 6
Lower Eastern Shore 5
n1 Western Shore of Chesapeake Bay 71
n1n1@10 09n8
@) 6 Lower Western shore 71
n1~n1n1p1 - :
(@) 6'"1 Patuxent River Basin 9
12 Patuxent River below Bowie, Maryland 9
nt .né Potomac River Basin 10
i "11 .Q"Jﬂ Lower Potomac River, below Chain Bridge 10
n¥n1

N1 n1
o



Average Load + A Inputs * Sensitivity
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Phosphorus Factors

 Well-drained soils

* Production of stormwater runoff and
sediment washoff

Preliminary Information-Subject to Revision.
Not for Citation or Distribution

- o o
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Phosphorus Delivery Variation Factors

P6 Land River Segments
pdvfcrop

-1
[ Jog9-112
[ Joss-o098
B 0.77-0.87
B os:-076

Land to Water factors for

Crop

e Well-drained soils #

Phosphorus

0 Revision.
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Phosphorus Delivery Variation Factors

P6 Land River Segments
pdvfpasture

122
[ Jo99-112
[ Joss-098
I 0.77-087

-0.76

Land to Water factors for

Pasture

e Well-drained soils #

Phosphorus

:0 Revision.
Iition
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Phosphorus Delivery Variation Factors

P6 Land River Segments
pdvfdeveloped

-1
[ ]o99-112
[ Joss-o0o9s
I 0.78 - 0.87
B os:-077

Land to Water factors for

Developed

e Well-drained soils #

Phosphorus

:0 Revision.
ition
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Phosphorus Delivery Variation Factors

P6 Land River Segments
pdvfnatural

B -2
[ 1.00-1.12
| Jos9-099
I o.78-0.88
I os:-077

Land to Water factors for

Natural

e Well-drained soils #

Phosphorus

to Revision.

Jtion
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Questions and Answers Session

« To Ask a Question

« Submit your question in the chat box, located in the
bottom left of the screen.




Phase 6 Model Structure

Average Load + A Inputs * Sensitivity
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Methods of Stream Delivery

* Sparrow
* Implemented in all beta versions and Draft Phase 6

* Chesapeake Floodplain Network
e Tested in Beta 4
e Contributed to concept of stream bank and floodplain
loads
* Stream source ratio

* Available for sediment only
* Implemented in beta 2 and beta 3



jed (i) L n=1

LOADl :{ Z [isn,jﬂn exp(_a'zj):|Hexp(_5nszi,j,m)H1/(1+Z’rqij.l)}exp(gi)

USGS Sparrow Model

* Regression Model

e Gain knowledge about the
watershed based on
observations

* Chesapeake Sparrow, version 4
used for calculations

* Ator and others 2011

* Plus additional studies
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Sparrow Results - Streams

* Small streams < 120 cubic feet per second

* Nitrogen
* Loss directly related to temperature
* Loss directly related to travel time
* Consistent with denitrification

* Phosphorus
* No loss in streams of any size
e Consistent with lack of mechanism



Sparrow Results - Impoundments

* Loss in impoundments based on ratio between flow

and surface area

—) Large flow in small reservoir = Small Loss

)

Low Flow in large reservoir = Large Loss

* Phosphorus affected more than nitrogen

Preliminary Information-Subject to Revision.

Not for Citation or Distribution 22



Reservoir Selection

e 4 000+ reservoirs in SPARROW from NHD.

e CBP partners had opportunity to review reservoirs
* Remove stormwater ponds included in the model as BMPs
 Remove tidal marshes misidentified as impoundments
* Remove reservoirs directly simulated by Phase 6
* Add missing reservoirs

* MDE removed 486 and added 29
VA DEQ removed 128
 CBPO removed 36 large directly-simulated reservoirs

* Split into streams and rivers



Scaling to Phase 6

Reductions
Applied to
Upstream
NHD+ ~_
Catchments
Only

Lake
Needwood

Conceptual Land-River segment
Delivery: High => Low

57




Stream Attenuation by Land Use

* Split between Crop / Pasture / Developed / Natural

* Pasture Direct Deposition assigned to pasture
 Septic assigned to developed
* WWTP and Industrial sources assignhed individually



Nitrogen Stream-to-River Factors

P6 Land River Segments
nstrcrop / none

B oos-100
[ ]os9o-095
[ Jo79-088
I 063-078
022062

Stream to River factors for

Crop

Temperature
Travel time
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e
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:0 Revision.
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Nitrogen Stream-to-River Factors

P6 Land River Segments
nstrpasture / none

I oos5-100
[ Joso-004
[ Jo79-088
I 062-078
B oo-061

Stream to River factors for

Pasture

Temperature g
Travel time g
Reservoirs g

Nitrogen

to Revision.
Jtion
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Nitrogen Stream-to-River Factors

P6 Land River Segments
nstrdeveloped / none

I 096-100
[ Joso-09s5
[ Jos1-0ss
I 066-080
I 020-065

Stream to River factors for

Developed

Temperature g
Travel time g
Reservoirs g

Nitrogen
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Nitrogen Stream-to-River Factors

P6 Land River Segments
nstmatural / none

I o9s5-100
[ Joso-0094
[ Joso-oss
I 063-079
I o:s-062

Stream to River factors for
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Phosphorus Stream-to-River Factors

P6 Land River Segments
pstrcrop

B 094-100
[ Joso-003
[ Jost-079
I 0.32-060
B 0o:-031

Stream to River factors for

Crop

Reservoirs g

Phosphorus

to Revision.
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Phosphorus Stream-to-River Factors

P6 Land River Segments
pstrpasture

I 094-100
[ Jo79-003
[ Joss-o7s
B 0.32-057
I 002-031

Stream to River factors for

Pasture

Reservoirs g

Phosphorus

:0 Revision.
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Stream to River factors for

Developed

\ g

Reservoirs

Phosphorus

65

to Revision.
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I 095-100
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Phosphorus Stream-to-River Factors

P6 Land River Segments
pstmatural

B 095100
[ Joss-095
[ Joe9-084
I 0.45-0.68
B ooo-044

Stream to River factors for

Natural

Reservoirs g

Phosphorus
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Method of Stream Delivery

* Sparrow
* Implemented in all beta versions and Draft Phase 6

* Chesapeake Floodplain Network
e Tested in Beta 4
e Contributed to concept of stream bank and floodplain
loads
* Stream source ratio

* Available for sediment only
* Implemented in beta 2 and beta 3



Chesapeake Floodplain Network

=> Exposed root to eroded

bank measurement

{} Deposition measurement

)\ Increment borer

\\ Root Sample PN

q New Surface

Old Surface

Greg Noe - USGS ~ *°
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Streams as a source and a sink

e Stream Bed and Bank land use
e Source of 0.074 Ibs N per foot per year
e Source of 0.022 Ibs P per foot per year
* Reduced by streambank BMPs
* Allowed to go negative

e Stream Floodplain land use
e Sink of 0.074 Ibs N per foot per year
e Sink of 0.022 Ibs P per foot per year
* No change through scenarios

* Denitrification and impoundment still apply



Questions and Answers Session

« To Ask a Question

« Submit your question in the chat box, located in the
bottom left of the screen.
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Model to compare against Observations

Weather

Hydrology
submodel

Temporal
Nutrient

model :

Average Load + A Inputs * Sensitivity

HSPF

River —
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Purposes of the temporal model

 Calibrate the watershed model to observations
* Estimate river delivery -

* Create input loads for the estuarine model

* Scientific investigations — lag time



Average Annual Rainfall
(ininches)
N 30.19-35.75
[ 35.76 - 38.33
| 38.34-4052
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Average Annual Temperature Average Annual PET
(in Degree Celsius) (in inches)
B 5.24 - 7.50 N 203-228
N 7.51-8.54 N 229-239
1 8.55-9.64 I 24.0-25.1
1 9.65-10.65 252-264
10.66 - 11.48 265-27.9 |
11.49 - 12.38 28.0-29.3 e i
0 12.39- 1331 0294307 2 AP
I 13.32-14.10 [ 30.8-31.9 = ,ﬁg
B 14.11 - 14.88 N 320-332 ”’%@%
I 14.89 - 16.77 B 333-346 % @ v |
Land Segments Land Segments %}@ N @
. Low Precipitation 3 || Low Precipitation $%0 & tﬁ o
" High Precipitatigh " | High Precipitatigl £ A F" |
' Normal Precigffatio 'Normal Precigifation '3;34
g ; 1) 7
s s Na@g it
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alibration Stations
HASE

° Phase 5.3.2

o Phase 6




Average Rainfall Intensity

(in inches per hour)

Average Annual Rainfall Average Annual PET
(in inches) (in inches) I 0.0077 - 0.0182
N 30.19-35.75 B 203-228 N 0.0183-0.0199
N 35.76 - 38.33 W 229-239 1 0.0200 - 0.0213
10 38.34 - 40.52 1 240-251 10.0214 - 0.0227
40.53-4227 252-264 0.0228 - 0.0244
4228-4373 265-279 0.0245 - 0.0260
43.74-4521 28.0-293 0.0261 - 0.0275
45.22 - 46.87 129.4-307 1 0.0276 - 0.0290
1111 46.88 - 49.08 1 308-31.9 1 0.0291 - 0.0308
1 49.09 - 52.67 N 320-332 I 0.0309 - 0.0366
I 5268 - 60.46 N 333-346 Land Segments.
Land Segments Land Segments

-

0 25 50 100 Miles
———————

0 25 50 100 Miles

Average Annual Temperature
(in Degree Celsius)
N 5.24 - 7.50
N 7.51-854
[171855-9.64
9.65-10.65
10.66 - 11.48
11.49-12.38
12.39-13.31
0 13.32-14.10
T 14.11 - 14.88
N 14.89-16.77
Land Segments
" Low Precipitation
__| High Precipitati

Temporal
Nutrient

alibration Stations,

0 25 50 100 Miles

model

Hydrology
submodel
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Hydrology Calibration

Metric = Informs =» Process
Long-term water balance Evapotranspiration
Baseflow / Stormflow Balance Infiltration
Peak heights Surface stormflow vs

subsurface stormflow

Hydrology
submodel




P6 draft - Hydrology calibration
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Temporal nutrient model

Average Load + A Inputs * Sensitivity

Weather

BMPs
*
> ad
(\04\,“% Land to Water
*
Stream Delivery

.

Temporal
Nutrient
model

Hydrology

submodel Introduce Lag Times




Lag Models - Nitrogen

Each Loading Event

Surface

N

1

c

L L

& Time=> Nutrient
< SUM=1 sybmodels
O

S Subsurface

O
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Lag Models - Phosphorus

Each Loading Event

\fiic.f’w”

N

I

C

S Time =

w® Ime= Nutrient
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c SUM= | sybmodels
O

S Subsurface

O
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Lag Models

Each Loading Event

0.20

Surface nitrogen
Calibrated to match
Observed seasonality

(discharge = 1000 m/s)
_ Surface Phosphorus

0.15

Concentration, mg/L
0.10

0.05

< J FMAMUJI J A S OND
Calendar Month

Subsurface Phosphorus

M
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Each Loading Event

Lag Models - Nitrogen

>

Subsurface

3

Concentration

~

Time =>

Estimates of Lag Time
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Nitrogen Groundwater Lag

USGS MODFLOW

Ward Sanford et al

e fad
4

Eastern Shore and Potomac Models

Groundwater Age (years)

50

40

30

20

10

The regression model for estimating groundwater age

y = 1.1494x1.6958)
R?=0.9249 I

2 a 6 8

Ratio of Watertable Depth and Recharge (feet/ inches/year)

Relationships between
measurable landscape features

and lag time
86



Median Lag-Times (years)

B i10-27
Bl 28-45
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| 122-138
1 139-.158
[ 159-183
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. 21.2-250
B 25.1-314
Bl 315-454

CENTRAL LOWLAND

| oo ORY ATT

Median lag-time for the Phase 6 land -segments
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Bl 2s-45
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T 1139-158
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Water Quality Calibration

Metric = Informs =» Process

Highest P concentrations Erodibility
Lowest nitrate concentrations Denitrification
Average oxygen concentration Reaeration coefficient

Hydrology
submodel 88




Monthly Correlation Coefficient
Nitrogen
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Monthly Correlation Coefficient
Phosphorus

i ———
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Nitrogen

River to Bay Delivery Factors |

N 0.00-0.33
I 0.34 - 0.52
71 0.53-0.61
- .062-0.71
N 0.72 - 0.79
- 0.80-0.85
~0.86-0.90
N 0.91-0.93
BN 0.94-0.98
B 099-1.26

:

0 25 50 100 Miles
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Phosphorus

River to Bay Delivery Factors
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Conowingo

Significant New Monitoring And Research Since
2011 Indicate Conditions have Changed

« U.S. Geological Survey (USGS) (2012, 2014, 2015)

« U.S. Army Corps of Engineers (2015)
« Johns Hopkins University (2013, 2015, 2016)
« CBP Scientific and Technical Advisory Committee (2014, 2016)

« Enhanced Monitoring and Modeling funded by Exelon and
conducted by Gomez and Sullivan, University of Maryland and
USGS (2014-2016)

Auges 2014

.............
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Multiple models and lines of evidence

* Direct Use

* HDR / Gomez & Sullivan / Exelon
Model

 WRTDS Statistical Analysis
e Supporting Evidence

* Langland studies

* LSRWA

* Observations

* STAC publications

* Older publications

Conowingo



MWG Decisions

* What is the current state of the

Conowingo Pool?

* There is overwhelming evidence that the
Conowingo Pool is in dynamic equilibrium
 HDR Model

* WRTDS

e USGS

* Johns Hopkins
* LSRWA

e STAC workshop and review of LSRWA

Conowingo



MWG Decisions

* How does the scour and deposition
change with time?

 The Phase 6 watershed model can be calibrated to
WRTDS annual loads, since WRTDS matches the
observed change in the reservoir behavior over time

Conowingo
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Analysis by Qian Zhang, UMCES/CBPO

(a) Conowingo Data (SS)
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Analysis by Qian Zhang, UMCES/CBPO

(b) Conowingo WRTDS Model (SS)

Discharge in m’/s
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Step 1: Estimate the 1990s condition CO n OWi ngo

x107

SIMULATED INFLUX
SIMULATED OUTFLUX
3.5 WRTDS

2.5

2 PHOSPHORUS

1.5

<0 >

TOTAL PHOSPHORUS (in Ib/year)

0.5

1980 1985 1990 1995 2000 2005 2010 2015

[ Zhang, Hirsch,
and Ball ES&T 2016 98



TOTAL PHOSPHORUS (in Ib/year)

Step 2: Estimate the 2010s condition

x10

SIMULATED INFLUX
SIMULATED OUTFLUX
3.5/ WRTDS

w

(3

N

-y
(4

—

0.5

1980 1985 1990 1995

Conowingo

—_— e —

2005 2010

2015
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Step 4: Apply the change through time CO n OWi ngo

ad 10’ SL9 2720 0001 - Conowingo Dam
SIMULATED INFLUX
SIMULATED OUTFLUX
35 e NSE of monthly sediment loads =0.937

w

NSE of annual sediment loads

TOTAL PHOSPHORUS (in Ib/year)
T SR

-

o
«

1980 1985 1990 1995 2000

Nash-Sutcliffe Efficiency (NSE)

=0.958

2015
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Questions and Answers Session

« To Ask a Question

« Submit your question in the chat box, located in the
bottom left of the screen.




Phase 6 Model Structure

Average Load + A Inputs * Sensitivity
%k

Land Use Acres

Spatially differentiated by
land use and input load effects
5/25/17 and 6/1/17 Webinars

Phase 6

Preliminary Information-Subject to REwWsi
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Phase 6 Model Structure

Spatially differentiated by
BMPs and point sources
Data-driven

BMPs

Preliminary Information-Subject to REwWsi
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Phase 6 Model Structure

Spatially differentiated by
Transport effects
Today’s Webinar

Land to Water

¥
Stream Delivery

%k

River Delivery

Phase 6

Preliminary Information-Subject to REwWsi
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SIMULATED LOADS ( Ibs/year )

1E4 1E5 1E6 1E7 1E8 1E9
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Phase 5.3.2
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] ’ (with regional factors)
= 1-to-1

] e TOTN
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Revised inputs, model refinements,
DRAFT 6 and calibration methods

NITROGEN

1E7 1E8 1E9

1E6

i o 77 WRTDS sites

SIMULATED LOADS ( Ibs/year)

1E5

= 1-to-1

1E4
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Phase 5.3.2 PHOSPHORUS
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Revised inputs, model refinements,
DRAFT 6 and calibration methods

PHOSPHORUS
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Phase 5.3.2 SEDIMENT
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Revised inputs, model refinements,
DRAFT 6 and calibration methods

SEDIMENT
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Simulated Per Acre Load

>

Draft Phase 6 — geographic efficiencies
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Summary of geographic efficiencies

Constituents

Phase 5 Draft Phase 6

Nitrate
Nitrogen
Phosphorus

Sediment

0.8284 0.9336
0.8704 0.9483
0.6321 0.8657

-0.0770 0.7428




Coastal Plain Phosphorus

N
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Phosphorus Per Acre Load (Ib/ac/yr)
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Calibration

File Edit View History Bookmarks Tools Help =

> Modeling Workgroup - Ches % J «> CAST - Calibration Inputs - / % \+

& Oa https://cast.chesapeakebay.net/documentation/NonTidalWaterQualityDashboard c Q Search ﬁ :=] 34 # =
[ Chesapeake Assessment Scenari === o
% e o = . Login
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Calibration
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DATA SELECTION
sCEnario file

PB20170331Wan | TS5X.calib

plot

T55% - total suspended ... -

Dates [1/1/1985 | [12/31/201
Drive Directory  Observed

Nif Jmodell  [OBS20161101
STATISTICS

n 107 107
observe simulate

. 1 1.6319
min 0 0.276439
79 §3.8722
MEAN 1 21965 1.28448
_ 13 14.088
media | 1394 114885
1650 1125
ML 326717 305115
. 594834 394543
vanan - jasssos 042468

B — 0001 0001
0009402 0003061

T ra log
% 616728  5.31553
ertva 169629  0.142719
rel.std.erd 285507 0.313322
mod.eff 0.714493  0.6EE6TS
E

|:

4985 Plots in one file
4985 separate files
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Nutrient results




Eile Edit View History Bookmarks Tools Help

> Modeling Weorkgroup - Ches % +

(i) www.chesapeakebay.net/groups/group/modeling_team

Draft Phase 6
Released 6/1

Draft Phase 6

This project page is the repository for the Phase 8§ model, its documentstion, as well as files and links to Tablesu pages.

Flease email Kyle Hinson (khinscn@chesapeakebay. net) with any questions you may have.
Documentation

All documentation files will be uploaded to this FTP site to assist in partnership review of Phase 8:

ftp:/iftp. chesapeakebay net/modeling/Fhasef8/Draft_Phase_&/Documentation’

Calibration

A summary FDF of calibration results has been generated an
file): ftp://ftp.chesapeskebay net'modeling/Phase8/Draft_Phase_ 8 Watershed_Model/WSM_Outputs/Calibration_Figures
00_Cslibration_Figures_All_PhasefDraft. pdf

Orther detailed calibration results for each calibrated parameter and river segment can be found in 8 separste FTR

folder: ftp:/

p.chesapeskebay net'modeling/Phasef/Draft_Phase_8/ \Watershed_Model/WSM_Outputs/Calibration_Figures/

Further detailed calibrated output for the watesrhed can be found in v files located st this FTF
site: fip:/ftp. chesapeskebay net/modeling/Phasef/Draft_Phase 8/\Watershed_Model/WSM_Cutputs’'Summarny_Loads’

/RTDS can be found at the non-tidal dashboard. These visual

Further comparisons between the Watershed Model snd

sentations show both the losds estimated from monitoring deta (WRTDS) and loads estimated from the Draft Phase &

. hitpu/icast-beta. chesapeakebay net'documentation/Mon TidalWaterQualityDashbosrd

Land Use Data

Land use files can be found at this FTP site: f

p.chesapeskebay net'Modeling/Phase8/Draft_Phase S/Land_Use/

Watershed Model Inputs

Links to the sites for Watershed

| Inputs can be found at these web pages:

CAST Homepage (Mote: The Fhase § CAST Beta will be directed here until June 15} hitp://cast-beta.chesapeskebay.net’
Phase 8 Soil Phosphorus Figures: ftp:/ftp. chesapeakebay. net/Modeling/soil-p-histony/figd

Model Review Process

The process by which the partnership can maost effectively submit comments and provide feedbad to the development of

the Phase 8 model will be outlined in a continuously updated document found .. The schedule of upcoming webinars

is also provided below. Flease contact Lewis Linker (llinker@chesapeskebay.net) or Kyle Hinson

(khinscni@chesspeskebay net) with any guestions.

Phase 8 Sediment Simulaticn Webinar: April 18, 2017, 1 PM - 3 PM {webpage |link, recording link)

Phase 8 Integrated | els and Decision Framewordk Overview Webinar: May 3, 2017, 1 PM - 3 PM {webpage link,

recording link)

Phase 8 CBP Model Poultry Diats Webinar: May 24, 2017, 1 PM - 3 PM {webpage link, recarding link)

2 o

binar: May 25, 2017, 1 PM - 2 PM {webpage link, recording link)

Phase & Inputs

Phase 8 Loads Webinar: June 1, 2017, 1 PM - 2 PM {webpage link, recording link)

FPhase 8 Physical Transport binar: June 20, 2017, 1 PM - 3 PM {link)
Phase & Approval Process (522.55 KEB) |

Draft Phase § Watershed Model - Summarny Statistics (2,25 MB) ','_-.




Phase 6 Webinars

* Sediment Simulation: April 19, 2017

* Integrated Models and Decision Framework
Overview: May 9, 2017

 CBP Model Poultry Data: May 24, 2017
* Inputs: May 25, 2017

e Loads: June 1, 2017

* Physical Transport: June 20, 2017



Summary

* The CBP partnership built the Phase 6 model using
a simplified structure

* Load differences between regions are based on the
best available information supported by multiple
lines of evidence

e USGS Sparrow is used for land-to-water and stream
delivery factors

* HSPF is used for river delivery factors

* The resulting model is better able to match spatial
differences in monitored stream loads.



Questions and Answers Session

« To Ask a Question

« Submit your question in the chat box, located in the
bottom left of the screen.




