Overview of Phase 6
Beta 3 Modeling Effort

Gary Shenk — USGS - Chesapeake Bay Program
8/9/16

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

Phase 6 Model Structure
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It Phase 6 Processes and Dependencies NEW SORKER
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Beta 1 —January 2016
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Finished Beta 2 — Aprll 2016
Potentiall Finished ' "

Planned Update in 2016
Planned Update in 2015
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http://www.vectorhq.com/psd/green-liquid-psd-433097



Beta 3 — August 2016
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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
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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

10



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
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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
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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
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Attenuation in Rivers

* Phase 5 riverine processing was similar to previous
phases of the watershed model and in agreement
with statistical models of river attenuation such as
Seitzinger and others 2002b.

Table 2, Chaactaristics of the sixteen watershed river networks, and base case (RF1, + MHI 3 and redoced scale (RF1 only) model predictions of
proportion of M inputs to the river network that are removed by in—river prooesses

Waters hed! ‘Waters hed I.‘Ii~'.-_'h:||3.1-_'J h‘.iw_'|'|_'~-;|'m-|'|'1 Mumberof RFI total  NHID total - Moumber % M input % M oinput
T rescrvioirs reach reach ofreaches  remowed removied
km * mt 5! kg TH km :]r' ' length length RF 1, 4 MHIY  RF]1 only
km km Base case Reduced scale
Penahscaot 0,108 375 317 22 4, % 19,798 5917 s 59
Kennebec 13,95 251 333 14 2,716 12,142 ER el L] 52
Andros oo ggin HA51 171 41k L] 1,76 5,737 1,934 52 44
Sacn AM9 71 B9 5 i 2 2896 LN 47 EE!
Merrimack 12,0015 224 499 13 ], 12,784 3500 il EH]
Charles 475 9 fub 4 0 T fi2f 2005 a7 15
Hlackstone 1,115 23 1,140 ] 105 1,148 n7 53 22
Connecticut 25,0149 SR 53K ] 4,748 23173 7,380 ] 55
Upper Hudson 11,942 236 S02 ] 2,213 HA20 2,384 S8 S0
Mohawk B.935 155 a5 fi 1,677 5471 2,704 fill 47
Dielawarne 17,560 LI Qi 13 2,612 14,228 S011 &) 48
Schuy kil 4,905 T 1,755 2 S50 3625 i 52 kR
Susquehanna T 189 |, (4 977 21 Da12 f9.245 17,499 T fi3
Poitomac 20,940 3z a7 3 5,069 25,105 w624 G i)
Happshannock 4,134 47 470 0 H ERICY B 57 42
James | &, 2006 209 a4 3 3,322 15,375 4, BH5 T2 il

e Figure 1 for watershed delineations,
“Fram Booveret al. (2002,



Attenuation in Rivers

* Sparrow models estimate much lower river
attenuation.
e Alexander and others 2008
* Alexander and others 2009
* Preston and others 2011
e Ator and others 2011

 Measured denitrification
 Bohlke and others 2009
* Seitzinger 1988.



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



Beta 3 — August 2016
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