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Nitrogen



Total Nitrogen

Non-point source load generated by «True Forest (for)» load source in catchment c and
year t:

Difference between local TN atm dep
input in catchment c and year t and
watershed-wide long-term average

TN atm dep input (lbs/ac)

Watershed-wide
average “for” loading
rate (lbs/ac)

Change in atm dep load exported
from “for” per change in unit of
atm dep input on “for”

NPSsopce = AVEsor + (TNATM,c,t - TNATM) * SENStor arm

%
Acres of “for” in ———» ACRESforct
catchment c and year t
* BMP pass-through
factor for “for” in
BMPsop ¢t / catchment c and year t
k

Land-to-water delivery |———— L2We
factor for catchment c *

DEL; < | Stream delivery factor for
catchmentc




Total Nitrogen - Inputs

The following P6 inputs were downscaled from CAST to NHDPlus catchment scale (thank
you Jess Rigelman and Olivia Devereux!):

Atmospheric Deposition CalCAST
Crop.).Cover Average Load
Fertilizer +
Manure A Inputs * Sensitivity
Nitrogen fixation *
Acres

Plant Uptake -
Direct Deposit on pasture BMPs

. . o o *
Rlpgrlan Eastgre Dep.osmon Land to Water
Rapid Infiltration Basins *
Feeding Space River Delivery
Biosolids
Wastewater
CSO
Se pth Load by NHD catchment and land use

Downscaling methods based on Devereux et al. 2022 (with modifications)
https://www.sciencebase.gov/catalog/item/60be31b3d34e86b938910b2f




Total Nitrogen — Average Annual

No Land to Water Factors

CalCAST

Average Load

+
A Inputs * Sensitivity
E 3
Acres

*
BMPs

3
—tandteWater

*
River Delivery

Load by NHD catchment and land use
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)
S 40-
(]
2
i)
2
p
zZ
 20-
©
o
o
O-
0 20 40
Obs TN Yield (Ibs/ac)
»
2
©
®©
o
-
zZ
|_
5]
0]
—
o
(@)
o
-

2 4 6 &
Log Obs TN Load (Ibs)



Total Nitrogen — Average Annual

With Land to Water Factors
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RMSE = 3.07
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CLR = Average CROP
loading rate (lbs/ac)

RCpas = Ratio of PASTURE
loading rate to CROP
loading Rate

RCdev = Ratio of
DEVELOPED loading rate to
CROP loading Rate

RCnat = Ratio of NATURAL
loading rate to CROP
loading Rate

Red dashed line = P6
Black dashed lines =
P532, SPARROW, CEAP

Total Nitrogen - Loading Rates
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Total Nitrogen - Annual Flow Normalized

All stations

Stations with at
least 10 years
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Total Nitrogen - Annual Flow Normalized

Conestoga James Marietta
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Total Nitrogen
Trend agreement (stations >= 10 years)

Class

O <90% CI
O >90% CI
@ in90% ClI

Nyears
O >=10yrs
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Testing inclusion of 10 Hampton Roads stations

Annual

Average
annual

Without Hampton Roads stations
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Phosphorus



Total Phosphorus

Non-point source load generated by «<Non-reg Tree Canopy Over Turfgrass (nch)» load
source in catchment c and year t:

Watershed-wide Difference between local THfertilizer Change in fertilizer load

average nch loading inputin catchment ¢ and yeart and exported from nch per change

rate (lbs/ac) Wate;_sglfei;mzi? ilggﬁ)—(tg;r:/::)erage in unit of fertilizer input on nch

NPScher = AVEnch + (TP FERT,ct — I P, FERT) * SENSych FERT

%
Acres of nchin ——» ACRES,chct
catchment c and year t
* BMP pass-through

/ factor for nchin
BMPycp ot catchment c and year t

*

Land-to-water delivery |———— L2We
factor for catchment c *

DEL; < | Stream delivery factor for
catchmentc
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Total Phosphorus - Inputs

The following P6 inputs were downscaled from CAST to NHDPlus catchment scale (thank
you Jess Rigelman and Olivia Devereux!):

Soil P CalCAST
Water Extractable P Average Load
Fertilizer +
Sediment loss (RUSLE) A nputs * ‘:’“Siti"“y
Stormflow (from Stormflow-CalCAST) TG
Riparian Pasture Deposition *
Rapid Infiltration Basins BMPs
Feeding Space Land to*Water
Wastewater *
CSOs River Delivery

Atmospheric Deposition (on water bodies) v

Load by NHD catchment and land use

Downscaling methods based on Devereux et al. 2022 (with modifications)

https://www.sciencebase.gov/catalog/item/60be31b3d34e86b938910b2f "



Total Phosphorus - Average Annual

No Land to Water Factors

CalCAST

Average Load

+
A Inputs * Sensitivity
E 3
Acres

*
BMPs

3
—tandteWater

*
River Delivery

Load by NHD catchment and land use
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Total Phosphorus - Average Annual

With Land to Water Factors
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Total Phosphorus - Loading Rates

CLR = Average CROP
loading rate (lbs/ac)

RCpas = Ratio of PASTURE
loading rate to CROP
loading Rate

RCdev = Ratio of
DEVELOPED loading rate to
CROP loading Rate

RCnat = Ratio of NATURAL
loading rate to CROP
loading Rate

Red dashed line = P6
Black dashed lines =
P532, SPARROW, CEAP
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Total Phosphorus - Annual Flow Normalized

All stations

Stations with at
least 10 years
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Total Phosphorus - Annual Flow Normalized

Conestoga James Marietta
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Sediment



Sediment

Non-point source load generated by «Grain With Manure (gwm)» load source in
catchment c and year t:

gwm loading rate RUSLE edge-of-field load for gwm in
(lbs/ac) catchment c (lbs/ac)

NPS yyme: = RUSLE_EOFm .

*

Acres of gwm in I ACRESgwm,c,t
catchment c and yeart
* BMP pass-through
factor for gwm in
BMPyym,ct / catchment c and year t

%

ax*ICorpct+y

Sediment delivery ratio |—

for crp in catchment c
(IC = Index of DEL; +—_| stream delivery factor
Connectivity) for catchment c

*
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Sediment - Average Annual
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Sediment - Average Annual

Additional Land to Water and Stream Factors
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Sediment - Ahnual Flow Normalized

Conestoga James Marietta
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Next Steps

Test N and P sensitivities generated by Joseph’s literature
review

Test land-to-water connectivity metrics generated by land
use team (presentation by Michelle Katoski later today)

Explore DM-based delivery factor adjustment approaches

Final versions of CalCAST by July 2025
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