Chesapeake Bay Program
Phase 6 Watershed Model
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This information is being provided to meet the need for timely best science.
The information is provided on the condition that neither the U.S. Geological
Survey nor the U.S. Government shall be held liable for any damages
resulting from the authorized or unauthorized use of the information.



Modeling Workgroup
Scopeand Purpose
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* See MWG Webpage

* http://www.chesapeakebay.net/groups/group/modeling team
* Will be periodically updated

* Webinars here too



http://www.chesapeakebay.net/groups/group/modeling_team

Partnership Feedback on
Modeling

* Water Quality Goal Implementation
Team

* Need more transparent and easier to
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



Partnership Feedback on
Modeling

* Water Quality Goal Implementation
Team Keep it Simple!!

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

* Scientific and Technical Advisory
Committee
* Multiple Models
* Phosphorus
. C.omplex Reservoir Dynamics Include Everything!!!
* Fine-scale processes 4




Phase 6 Model Structure

Average Load + A Inputs * Sensitivity
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Multiple

models
Multiple Lines . ,
of Evidence Average Load + A Inputs * Sensitivity

And multiple ’ sk

models
Land Use Acres
3
BMPs - Scenario Builder

%k

{ Estimated with Sparrow
B d Estimated by Land Data team Land to Water

Estimated with Sparrow
Estimated by USGS / WVU / *
land data team mm=) Stream Delivery

*k

River Delivery

Simulated in HSPF /

Calibrated with data, WRTDS, and Sparrow




Setting

Calculation

ax
Figure 1. Soatial structure (in plan veew) of & 1-Smenuicoal
“veleyaveraged” suspended sedment reuting model




On-Line Tools

About MAST | Scenarios | Costs | Scenario Worksheets

)

Chesapeake Assessment Scena

F 25/
rio Tool

About CAST Scenarios Costs

Dauphin County
Summary Results

Description: Irseg base loads

Scenario Worksheets

Initial Conditions: 2017, revised: 4/2016
Date Created: 5/4/2016 10:25:23 AM

Scenario Results

Log Out | Edit Profile

@ Help

Download Results | Compare Scenarios

Total Loads
Load Ty Lbs Nitrogen Lbs Nitrogen Lbs Phosphorus Lbs Phosphorus Lbs Sediment Lbs Sediment
23C VpE Edge of Stream Delivered Edge of Stream Delivered Edge of Stream Delivered
Landuse 6,513,592.7 5271,385.8 197,995.9 76,354.8 137,419,8429 53,823,104.8
Septic 141,079.6 114,690.5 0.0 0.0 0.0 0.0
Waste Water and
Combined Sewer 1487,0254 1236,710.8 216,146.1 833546 123258643 4,827,660.2
Output
Total: 8,141,697.7 6,622,787.1 4141420 159,7094 149,745707.2 58,650,765.0

Total Annualized Costs.

Sector.

Total Annualized Cost

Urban Land

Septic

Maryland Assessment Scenario Tool

Scenario Results

2017 Interim Caroline
Summary Results

Description: from 2017
Initial Conditions: 2010 original
Date Created: 43012012 3:13:43 Pl

.,

scenario

Log Out | Edit Profie

@Onep

Download Results | Compare Scenarios

Total Loads
T Lbs Nitrogen Lbs Nitrogen Lbs Phosphorus s Phosphorus Los Seciment Los Seciment
i £dge of Stream Deivered Edge of Stream Deivered Edge of Stream Deiversd
Landuse 18157963 16476153 1363406 1286165 145146461 163930531
Septic 666980 627634 00 00 00 00
Waste Water and
Combined Sever 209254 394510 53674 52288 1308513 1362065
Output
Totak 19234197 17438207 1417080 1338464 146454974 165292596

Sector Total Annuaiized Cost
Urban Land 14697402
Septic $1,070561
Forest Land $36.180
Agricuitural Land $12104470
Animal Manure 51964703

Tota: 29873316

Slide from Olivia Devereux

About BayFAST

Facilities | Scenarios

York City Location

\When you are finished editing your parcel, please cick of the parcel to deselect it and save the edits.

(i save

(Sutenin |[Mwimncin

gl - Edit Parcels

Clicktoadd a

parcel

.l
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“Phase 5 Scenario Builder’
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cover availability Agriculture characteristics
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‘Phase 5 CAST’
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CAST = WSM = Scenario Builder

D BMPs Land Nutrient Census of Physical E
ata - ) -
cover availability Agriculture characteristics
LogiC Land BMP BMP BMP Nutrient Sensitivity to Watershed
. use Land location effect Application Nutrient Processes
Englnes calcula | | use Input
tor change

-
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Calibration Bay Program Planning Planning
Climate change Accounting
Lag Times




Phase 6 Model Structure

Average Load + A Inputs * Sensitivity
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Phase 6 Model Documentation

Section 2: + Section 3: 4
Average Inputs
Loads ST
. Section 5: Land Use
Section 1:
Overview ¥

Section 6: BMPs
3

*k

*k

Section 11:
Applications

Section 7: Land to Water

Section 9: Stream Delivery

Section 10: River Delivery

Section 4:
Sensitivity

15



Phase 6 Model Documentation

. " * BMPs
" * Section 6 BMPs
* Separate review
process
* « WWTP
Section 6: BMPs * Section 8 Direct
% Loads

e Submitted Data




Phase 6 Model Documentation

Section 2: * * Land use Change
Average .
Loads = e Section 5 Land use
* Not final
Section 5: Land Use e Section 2 Average
% Loads
* Modeling
workgroup
* * WQGIT
workgroups
*




Phase 6 Model Documentation

+ Section 3: , Section 4: ° Response to
Inputs Sensitivity Chan e in Input
. ge in Inp
* Section 3 Inputs
* ‘scenario builder’
* * WQGIT
workgroups
* Section4
* Sensitivity
* Modeling
workgroup
*




Phase 6 Model Documentation

N * * Watershed Delivery
> system
 Spatially distribute
loads
* e Check for
agreement with
monitoring data
* * Modeling
Section 7: Land to Water workgroup
*

Section 9: Stream Delivery

*

Section 10: River Delivery




Phase 6 Model Documentation

Section 2: Section 3: [, Section 4: o Average Loads

Average * Inputs Sensitivity
Loads sl
Average Loads — Average edge-of-
Section 5: Land Use small-stream loading rate for a
" given land use for the entire CB
watershed

Section 6: BMPs
3

Section 7: Land to Water
S

Section 9: Stream Delivery

*

Section 10: River Delivery

20



Average Loads — Average edge-of-small-

stream loading rate for a given land use for
Ave ra ge I—O a d S the entire CB watershed

> CHESAPEAKE BAY
WATERSHED
BOUNDARY

[[] Valleyand Ridge  [T] Coastal Plein
\ [J Blue Ridge

Estimate Total Non-point Source oo
Modeling Workgroup R
. . MONTIDAL BASINS
Monitoring Data — s
. [] James River
subtract point source 0 Rtk v ;/"
. = P
divide by transport (551 Meapon o

[ Patuxent River

[7] Choptank River ,’ ] \/v\ o :

Base moddod from NAD 1583 Albers
Equak-Ares Conkc Projecten

010 D % 40 S MLES L‘-’."YJK/

0 10 28 30 40 50 OLOMETERS



Average Loads

Average Loads — Average edge-of-small-
stream loading rate for a given land use for
the entire CB watershed

Divide into Broad Classes
Modeling Workgroup
Multiple models

Phase 5.3.2

Sparrow

CEAP

22



Divide into broad classes -- Nitrogen

Pasture/
Cro Developed
mm

4,361,964 5,156,450 5,289,606 24,788,695
P532 Export Rate (pounds per 475 19.9 19.4 4.2
acre)
CEAP Export Rate (pounds 425 10.2 Not used 1.6

per acre)

SPARROW Export Rate with
BMP effects removed 22.9 10.2 8.9 0.4
(pounds per acre)

Average Ratio to Crop Rate 1.00 0.37 0.40 0.05

Average Sector Export Rate 46.65 15.36+ 18.62 2.26

(pounds per acre)

* Note that no target is calculated for 1,148,100 acres in the land uses: permitted feeding
space, non-permitted feeding space, and combined sanitary sewer and water.
T The afo/cfo load of 9,063,059 pounds is removed from pasture.



Average Loads

Developed

Pasture/Hay

Average Loads — Average edge-of-small-
stream loading rate for a given land use for
the entire CB watershed

Split Classes into individual land uses
WQGIT Workgroups
Multiple lines of evidence to develop ratios
- for example silage is 16% higher than grain

24



Split classes into individual land uses — Crop Nitrogen

Export Rate

Target Sector Land Use
per acre

per year)

Full Season Soybeans 0.71 54
Grain with Manure 1.4 106
Grain without Manure 1 76
Other Agronomic Crops 0.45 34
Silage with Manure 1.62 122
Silage without Manure 1.16 88
Small Grains and Grains 0.84 64
Small Grains and Soybeans 0.79 60
Specialty Crop High 1.34 101
Specialty Crop Low 0.31 23
Ag Open Space 0.43 9
Legume Hay 0.74 16
Other Hay 1.04 23
Pasture 1 22

Cropland

Pasture

Beta 2

25



Target Sector

Developed

Natural

Land Use

Non-Regulated Tree Canopy
over Impervious

Non-Regulated Tree Canopy
over Turfgrass

Non-Regulated Turf Grass

True Forest

Export

Rate
Export (pound
Rate s per
Ratio acre
per
year)
0.91 40
0.38 17
0.5 22



Beta 2 pie was too large

Estimate Total Non-point Source
Modeling Workgroup
Monitoring Data
subtract point source
divide by transport

 Modifications to method for
Beta 3

e Assumed lower attenuation
in rivers

* Updated point source values

27



Target Sector

Cropland

Pasture

Beta 3 values

Land Use

Full Season Soybeans
Grain with Manure
Grain without Manure
Other Agronomic Crops
Silage with Manure
Silage without Manure
Small Grains and Grains
Small Grains and Soybeans
Specialty Crop High
Specialty Crop Low

Ag Open Space

Legume Hay

Other Hay

Pasture

Beta3 N Beta3P

24
48
33
16
54
38
28
34
43
11

4

7
10

9

1.4
1.5
1.5
2.0
1.6
1.6
1.2
1.5
2.8
2.2
1.1
0.6
0.6
0.8



Phase 6 Model Documentation

Section 5: Land Use

*k

Section 6: BMPs
E 3

Section 7: Land to Water
t 3

Section 9: Stream Delivery

*

Section 10: River Delivery

Section 2: N Section 3: |, Section 4: ° Inputs
Average Inputs Sensitivity
Lanek o * Manure

Inorganic fertilizer
Legume fixation
Uptake

Crop cover
Plowing effects

29



Atmospheric Deposition

* Currently using phase 5.3.2
* Expecting Data set from Penn State for Beta 4
* Data set will be modified by scenarios in CMAQ



Section 4:
Sensitivity

Section 2:
Average
Loads

* Sensitivity
* Change in output
per change in input

Inputs

Section 9: Stream Delivery
Section 10: River Delivery

31



Nitrogen Sensitivity

Definition — Average Change in export per change in input

APEX—CEAP |° * **® * * ¢ APEX—CEAP

SPARROW 1° LI SPARROW

Phase5.3.2 - o eees e . Phase 5.3.2

T T T T T T T T T
02 03 04 05 01 02 03 04 05

Lb export per |b input Lb export per |b input

Commercial Fertilizer

Multiple Model comparison — All in general agreement on the average effect

32



Nitrogen Sensitivity

Definition — Average Change in export per change in input

APEX—CEAP |* * **** * °

SPARROW 7 °

Phase5.3.2 -

T T T T
02 03 04 05

Lb export per |b input

Commercial Fertilizer

Modeling Workgroup Decision:

Use Phase 5.3.2 for global sensitivities

Supported by CEAP and SPARROW results
Answers the right question

* Change in export per change in input
No direct access to APEX-CEAP
Sparrow had different land use classifications

33



Sensitivity of Phase 5 Hightill with Manure land use

NH3 NO3 ORGN

Atmospheric

Deposition 0.01 0.226 0.083
Fertilizer 0.018 0.19 0.073
Manure 0.005 0.067 0.104
Fixation 0.01 0.19 0.101
Crop Uptake 0f -0.057 0
Vegetative Cover -0.012 0.012 -0.404

Sensitivities are modified according to relative loading rates
P5.3.2 hwm = p6 gwm (grain with manure)

What about other land uses?
Adjust by load ratio => Small Grains is 60% of Grain with manure load

Adjusted sgg sensitivity = gwm sensitivity * 60%



STAC Guidance on Phosphorus

A Review of Agricultural P-dynamics in the
Chesapeake Bay Watershed Model
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“...output from CBWM [indicated] major reductions in P
losses from cropland on the Maryland Eastern Shore that
seemed to be inconsistent with research findings and
monitoring data in the region.”




File Edit View History Bookmarks Tools Help =

B
MPhosphorus Symposium x \g chesapeake sparrow brake.. * | -+

€ ) phosphorussymposium.com c| Q. phosphours symposium >l B8 @ & A S

The State of the Science of Phosphorus

HOME + CONTACT - REGISTER

v

A
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January 30, 2015
Chesapeake College

UNIVERSITY OF

EXTENSION

Solutions in your community

«

MARYLAND GRAIN PRODUCERS
UTILIZATION BOARD

Agenda Presenters Location Hosts

The State of the Science of Phosphorus

This symposium drew 350 attendees seeking to better understand the current state
of science surrounding phosphorus transport, soil dynamics, legacies, modeling, and
its impact on water quality. Experts on the science of phosphorus from across the
country were featured on the program.

Visit the Phosphorus Symposium playlist to watch presentations by selecting
individual sessions or play all for continuous play of the program. Proceedings are
also available in PDF format to download.

Home -+ ContactUs +« Register
All rights reserved
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Phosphorus Conceptual Model
Phosphorus

Inputs

Soil storage

37



Diagram of APLE Nutrient Sources and Soil Pools

Considers both WEP and
stable forms with

Fertilizer Manure relationships to simulate
decomposition rate
: based on season and
100% 95% application
5%

soil surface

Labile P

/ v
" ( -
Active P > Stable P Organic P

Equations to estimate Manure runoff P, Fertilizer runoff P, Sediment P loss,
and Dissolved Soil P runoff

306

(Adapted from Vadas, et al. 2007)




Low input County High input County

Frederick VA — Phosphorus Loss Somerset MD — Phosphorus Loss
1.2 5
=]
1.0 . — -
e
2 0.8 i 2 ‘
g f':‘ﬁ = g 3 | | | |
o - o
o 0.6 o
(o) M Dissolved P (o) M Dissolved P
= Z 2
8 0.4 3 Particulate P 8 3 Particulate P
o o
0.2 !
0.0 e : 0 —
14 28 42 56 70 84 14 28 42 56 70 84
SIMULATION PERIOD SIMULATION PERIOD

The concept of a sensitivity
to inputs is problematic

because the long term
simulations do not level off




Different Simulation Periods to
Evaluate Sensitivities

Median P sensitivity to Fertilizer

14 28 42 56 70

Years of Simulation

0.06

0.05

Sensitivity
o =] o
(=] (=] o
N w e

(=]
o
=

o

84
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APLE Hightill Landuse Sensitivities

using Constant Mehlich 3 Soil P

Inputs
Mehlich
Sediment
Runoff
Manure
Fertilizer

Uptake

Units
ppm
ton/ac
inches
Ibs/acre
Ibs/acre

Ibs/acre

MEDIAN SLOPE MEDIAN SR

0.015

0.168

0.057

0.007

0.004
0

0.696

0.633

0.403

0.111

0.068
0

Relative Sensitivity

Sensitive
Sensitive
Moderately sensitive
Slightly sensitive
Slightly sensitive

Insensitive

41



APLE Hightill Landuse Sensitivities
using Constant Mehlich 3 Soil P

Inputs Units  MEDIAN SLOPE MEDIAN SR Relative Sensitivity
Mehlich ppm 0.015 0.696 Sensitive
Sediment ton/ac 0.168 0.633 Sensitive
Runoff inches 0.057 0.403 Moderately sensitive
Memrre——bsieere 8-067 T Slightly sensitive
FErtiTzer ToS7acre U.00% 0.068 Slightly sensitive
Uptak @t slaere 8 o — Insensitive

Requires estimate of soil P

42



Summary of Soil P data sources

SAMPLE
SOURCE YEARS LOCATION UNITS TYPE

by county &
AgriAnalysis 2003 - 2014 DE,MD,NY,PA VAWV Phos Ibs/ac zip code

by county

Penn State University 2001 - 2014 PA Mehlich Il soil P (ppm) and by crop
Virginia Tech Soil by county
Testing Lab Average of 2012-2014 VA Mehlich Il soil P (ppm) and by crop
University of Maryland 1954 - 2002 MD number of samples by county

University of Maryland 1992 DE,MD,NY,PAVAWYV  Mehlich lll soil P (ppm) by county:



Soil P Landuse Ratios

it ks « PA and VA provided soil P data
Landuse Landuse name
Average Average by crop.
Mehlich Ill Ratio  Mehlich Il Ratio
ALL ALL 102 85 o . .
sch Specialty Crop High 190 1.9 146 1.7 The _average soil P ratIO’S \N_ere
scl Specialty Crop Low 151 1.5 120 1.4 appllEd to other states’ soil P
, datasets.
oac Other Agronomic Crops 132 1.3 106 13
swm Silage with Manure 90 0.9 88 1.0
gwm Grain with Manure 89 0.9 76 0.9
soy Full Season Soybeans 83 0.8 64 0.8
sgg Small Grains and Grains 76 0.7 72 0.8
ohy Other Hay 73 0.7 58 0.7
Ihy Legume Hay 73 0.7 58 0.7

pas Pasture 66 0.6 56 0.7



Small Grains and Grains (sgg) Other Hay (ohy) Legume Hay (lhy)

Legend
Mehlich Ill Soil P (ppm)
I Low (0-20)

[T Medium (21 - 46)
[ High (47 - 127)
- very High (> 127)

45



Soil P History

Initialize APLE using the
earliest Mehlich 1l
observation

A

Run APLE 6

Adjust Mehlich Il initial value
using BIAS statistic

A

A 4

Optimization complete

_ppm

Mehlich_llI

300

250

200

150

100

Segment N24011 , landuse gwm & bias = 1.78e-06

—6— Raw data
—=— PG Input gwm
—— APLE o

]
(] o 5 o
e
[ I [ [ [ [ [
1985 1990 1995 2000 2005 2010 2015
Year

46



Phase 6 Model Documentation

N * * Watershed Delivery
- system
 Spatially distribute
loads
* e Check for
agreement with
monitoring data
* * Modeling
Section 7: Land to Water workgroup
*

Section 9: Stream Delivery

*

Section 10: River Delivery




LOAD, ={ >, {Z Sn.i 3, €Xp (—aZ,—)}Hexp (—5;Ti,,-,m)1_[1/(1+mqi,},.)}exp(ei)

jed (i) L n=1

USGS Sparrow Model

* Regression Model

* Gain knowledge about the
watershed based on
observations
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¥
Stream Delivery
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River Delivery
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Phase 6 Model Documentation

N x * Land to Water

* Loads are already
edge-of-stream but
based on large

% averages

e L2W factors
spatially distribute
* the loads based on
watershed
characteristics

e L2W factors have
no net effect on
the overall loads

Section 7: Land to Water

%k




Catchment and Reach Attributes
Used in SPARROW Models

Explanatory Nitrogen Phosphorus
Variable

Land-to-Water 1. % catchment in Piedmont % catchment in Coastal Plain
Precipitation *

L}

3. Available soil water capacity
4. Enhanced vegetative index

1.

Delivery carbonate 2.
2. Groundwater discharge 3. Soil erodibility *
4. well-drained soils

52



Catchment and Reach Attributes
Used in SPARROW Models

Explanatory Nitrogen Phosphorus

Variable

Land-to-Water 1. % catchment in Piedmont t 1. % catchment in Coastal Plain
2 Precipitation

Delivery carbonate
3 sell libilit, *

2. Groundwater discharge
Available soil water capacity 4. well-drained soils
4. Enhanced vegetative index

&

* Not used in Beta 2 calculations because
redundant with APLE sensitivities to runoff and
erosion

53



Crop L2W Factors

Nitrogen Phosphorus

S S

6 Land-River Segmen 6 Land-River Segment:

|ndvfcrop
0.000000 - 0.752443
0752444 - 0.917895
| ] 0.017896 - 1.079547
] 1079548 - 1.317754
M 1317755 - 7.875844

vfcrop
0.000000 - 0.746837
0.746838 - 0.897780

| 10897781 -1.147003
7] 1.147004 - 1.311608
B 311600 - 1311608

100 Miles
L I I I 1 Il 1 1 ]

100 Miles
L 1 I 1 | I Il 1 ]




Phase 6 Model Documentation

N * e Stream Delivery
* * The effect of small
streams
* Roughly 1st— 3rd
* order
* Smaller than ariver
" segment
* Not simulated with
HSPF
%
Section 9: Stream Delivery

*



Catchment and Reach Attributes
Used in SPARROW Models

Explanatory Nitrogen Phosphorus
Variable

Stream-to-River Impoundments: Impoundments:
Factors Hydraulic loading rate Hydraulic loading rate
(Aguatic Decay)
Rivers and streams: Rivers and streams:
Average annual temperature No losses represented
Travel time

56



Stream-to-River Delivery Factors

* Nitrogen * Phosphorus

S S

6 Land-River Segment 6 Land-River Segmen

strcrop
0.000000 - 0.899400
0.899401 - 0.949335
| ] 0.940336 - 0.972427
T ] 0.972428 - 0.990255
I o.090256 - 1.000000

strcrop
0.000000 - 0.886011
0886012 - 0.991533
| ] 0091534 -0.999970
7] 0.999971 - 1.000000
I 000001 - 1.000000

57




Phase 6 Model Documentation

*

Section 10: River Delivery

* River Delivery

* The effect of large
rivers

* Each river segment
has exactly one
large river

* except for some
coastal plain
segments with no
river

e Simulated with
HSPF



CAST = WSM = Scenario Builder

D BMPs Land Nutrient Census of Physical E
ata - ) -
cover availability Agriculture characteristics
LogiC Land BMP BMP BMP Nutrient Sensitivity to Watershed
. use Land location effect Application Nutrient Processes
Englnes calcula | | use Input
tor change

-

Watershed Model
Tools Temporal Static CAST Optimization
watershed Watershed Casttool.org Engine
model Model
PrOdUCtS Loa.d to .Estuarine model Chesapeake Stakeholder Stakel:10|der
Calibration Bay Program Planning Planning
Climate change Accounting
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
) -

c SUM= | sybmodels
O

S Subsurface

O

61



Model to compare against Observations

Precipitation

Hydrology
submodel

Temporal
Nutrient

Sediment
submodel

River

model :

Fertilizer

Manure

Atmospheric
deposition

(...)

HSPF

/4 -



Delivery factors

Nitrogen
River to Bay - Beta 2
I 0.00-0.10
B 0.11-0.17
10.18-0.25
0.26 - 0.32

0.33-0.41

0.42-0.51
1 052-062
P 0.63-0.76
B 0.77 - 0.91
B 0.92- 1.00

Phosphorus
River to Bay - Beta 2
N 0.00-0.11
B o0.12-0.20
N 0.21-0.28
0.29-0.39
040-052 *
0.53-062 °
1177063-0.73
P 0.74-086
B 0.87 -0.95
B os6-100
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Moment of Truth

* Phase 5 — Complex process model

* Phase 6 - Simple models built of partnership
decisions

... but does it work?

Compare
Heavily-Calibrated Phase 5.3.2
Lightly-Calibrated Phase 6



Monitoring Stations

TOTN TOTP TSS
Average (mg/l) AT Average (mg/l) Average (mg/l) /»"ff“.”""f‘\
AR @ os-10 @ 21500 ) 3
® 03-05 @ 76-250 - '
°°2°3_ .2675/("’(,&..:
° 00-01/ v OuDE -
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Nitrogen Seasonal Correlation

Better
simulation

0.9

0.8

0.71
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Phosphorus Seasonal Correlation

Better =
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NITROGEN
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BETA 2 LO . d

NITROGEN
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PHOSPHORUS

Load
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BETA 2 LO 3 d

PHOSPHORUS
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+ableau*public GALLERY AUTHORS BLOG RESOURCES ACTIVITY

Non-Tidal Water Quality Dashboard = WRTDS/WSM Dashboard
Chesapeake Bay Non-Tidal WRTDS/WSM Data

Select a parameter from the dropdown menu, then select a monitoring station from the map. The WRTDS and WSM values will be shown on the chart below. More information on
the Watershed Model can be found at hitp /www.chesapeakebaynet/qroups/qroup/modeling team

Parameter

Total nitrogen

Non-tidal Stations

Catchment Area
Size (sq mi)

7

5,000

10,000

15,000

20,000

27,090

WRTDS/WSM Loads

72



+Gb|€0U+:pUb|iC GALLERY AUTHORS BLOG RESOURCES ACTIVITY

Catchment Area
Size (sq mi)
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Major refinements
Beta 1 => Beta 2

 Extreme flow events
e Sediment overhaul

e Updated physical watershed data
* Land to water
* Stream to river
* Small reservoirs
* Groundwater nitrate lag

* Updated input data
* Point source correction
* Monitoring data



Beta 3 updates - August

* Overall Calibration Strategy
* Examining assumptions throughout model

* |Inputs
* Update nutrient input data methods
* Biosolids as a separate input

* Watershed representation
* 8 new impoundments and reservoirs
* better groundwater nitrate lags

* Scenarios — a few key scenarios



Beta 4 updates - December

Overall Calibration Strategy
* Examining assumptions throughout model

Inputs

Updated nutrient inputs
Atmospheric deposition dataset
BMP history

BMP effects

Watershed representation
e Streambed and Shoreline loads
* Representation of Conowingo
* Updated Sparrow factors

Scenarios — climate change



Phase 6 updates — April 2017

* Inputs
e Land use

... and that’s it



How to get more information

Modeling Workgroup website

on Chesapeakebay.net Set up a state-
specific meeting

Scroll down to

’projects & resources’ tab

File Edit View Higtory Bookmarks Tooks Help (h”dmkf

I & Modeling Workgroup - Ch... £3 | + Bﬂ
« o @ c[as * 8 Watevshed
e ——— NEW YORK

Members Meetings Workgroups & Task Groups Projects & Resources Publications

Phase 6 Beta 2 Draft Documentation - June 2016

Documentation

Documentation pdf and excel files can be found here: ftp:/Mp. g/Phas h6Calibration_Beta2
/20160401/Documentation/
Calibration Plots

>raphics showing the calibration to indmdual stations and aggregate statistics are found here: Rp/Mp.chesapeakebay.net
IModeling/gbhatt/Phase_6_Beta_2/

Inputs

rtnership

odeling

/Phase6/Ph6Calibratio
found in excel files at this fip site

/ScenarioBuilder/

0401/inputs/. A

e s can be
ftp://ftp.chesapeakebay.n

ummarizel

niently s ersion ¢
Aodeling/Phase6/Ph6Calibratioy 0401/inputs

Load Outputs

ads in raw format and can be found at this FTF
alibration_Beta2/20160401/ 78




Back pocket sediment



Nutrients

Phase 6 Model Structure

Average

oed * A\ Inputs * Sensitivity
B

Land Use Acres
*

BMPs
*

O,',e Land to Water
ct
‘oéds %k
Stream Delivery

* *
River Delivery River Delivery

Sediment is similar to nutrients
but no sensitivity

Sediment

Phase 6 Model Structure

RUSLE2 Estimate
%
Land Use Acres
%k
BMPs
&

(278 Land to Water
Scp @
Q% *

Stream Delivery

80



Mass Balance at the L2W step
rather than the average load step

Nutrients Sediment
Phase 6 Model Structure Phase 6 Model Structure

—RUSLE2 Estimate

*

Land Use Acres
*

BMPs

N«

@_ Land to Water
tload
s ES
eam Delivery
ES
W
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RUSLE2 = Edge-of-Field Load I ‘

S

e Evaluated at the 10m Pixel Level
 Summarized to LRseg and land use

* Forest
* Open Space
([

Crop Phase 6 Model Structure
* Pasture RUSLE? Estimate
* Turfgrass
* Tree Canopy over Turfgrass BmPs

‘T\\\\ River Delivery > //
. ///



RUSLE2 => A = RKLSCP

* R = Runoff
« =1.24p136
e K = Erodibility

e from STATSGO and gSSURGO

P from PRISM

* LS =slope length

e = (Flow Accumulation x Cell Resolution / 22.1)%4
x (Sin(Slope x 0.01745) / 0.09)14 x 1.4

e C=Cover

e from Tetratech and AgWG

* P = Practice

e =1 since no action loads

/=" stream Delivery

Phase 6 Model Structure

RUSLE2 Estimate
*k
Land Use Acres
*
BMPs
%

Land to Water

%k

*
River Delivery /

\\ ///



Stream Delivery — Ag and Natural

* Will be Greg Noe /
Peter Claggett stream
mass balance

e Assumed to be 1 until
completed

Phase 6 Model Structure

RUSLE2 Estimate
S

Land Use Acres

>k
BMPs
%k

Vi, Se A Land to Water

4o
iy 6% \\ %

Ry j
A
= Stream Delivery

River Delivery

-y

/



Stream Delivery — Developed

e Center for Watershed Protection Work

Upland Load
Total Watershed Load

56K = 1—

Phase 6 Model Structure
Stream Source Load = Land Source Load * SSR / (1 — SSR)

RUSLE2 Estimate
£ 3

Land Use Acres

SSR=  1.4085 * (fraction Impervious) s
+ 0.5341 * (fraction CD soils)
-0.2828




Land to Water — calculate average

* [[RUSLE2 * acres * BMPs * L2W) + SD] * RD = RIM Load

e L2W =[(RIM /RD) -SD ]/ (RUSLE2 * acres * BMPs)
Phase 6 Model Structure

RUSLE2 Estimate

* L12W =0.25 .
Land Use Acres
ES
BMPs
D = I loe \
~_ 9% ) *
/] j F
= Stream Delivery
sk
River Delivery
Beta 2
\//




Interconnectivity Metric

Calculation related to Slope, Area,
Flowpath Length, and Roughness

0.75

0.75 |

-1.5

-2.25

-3.75

Interconnectivity Metric

-4.5

m ) m—

o 50 100 150 200 250 300 350

number of Land-River Segments

Peter Claggett and David Saavedra (UMBC) 7



SEDIMENT
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SEDIMENT
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