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New Wastewater Sources in CAST

For phase 6 model, we have included the following new wastewater loading sources:
* Biosolids
e Sprayirrigation on Ag land
e Spray irrigation on non-Ag land
* Large monitored onsite system
e Rapid infiltration basin (RIB)

CAST was built with the pass through factors generated from the phase 6 model. Different
scenarios could be run through CAST with the constant pass through factors of the land
river segments for most loading sources, except some like Biosolids and Spray Irrigation on
Ag Land.

Results and summaries are available for review at
https://archive.chesapeakebay.net/VT/
Phase_6_Calibration_Data_Review/9b-Annual%20Loading%20Summary%
20for%20Septic,Biosolid%20and%20etc/



New Wastewater Nutrient Loading Sources
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New Septic Soil Attenuation/Pass Through Factors

By the recommendations of the Septic Attenuation Expert Panel, new septic soil
attenuation rates/pass through factors were developed for individual land river
segment based on soil type (Zone 1) and groundwater transportation (Zone 3).

For surface water attenuation, in addition to the delivery rates of phase 5 model,
the phase 6 model added small stream to river delivery/pass through factors.

After Zone 1 and Zone 3, septic load goes from small stream to river and from
river to the Bay.

The delivered loads to the Bay from Spray Irrigation on non-Ag land, Large Onsite
System and RIB are calculated in the same way septic loads are calculated through
the attenuation /pass through factors discussed above.

Original load® Drainfield/Zonel # Groundwater/Zone3 % small stream ® river » Bay



Septic Nitrogen

Zone1 PassTrough Rate

B 81.71% - 84%
B 7725% - 81.7%
P 7265% - 77.24%
I 69.8% - 72.64%
| 676%-69.79%

66.32% - 67.59%
65.69% - 66.31%
65.12% - 65.68%
64.41% - 65.11%
63 55% - 64 4%

| 6265%-63.54%

P 6128% - 62.64%

P 59.41% - 61.27%
P 57% - 59.4%

P 54.77% - 56.99%
I 5232% - 54.76%
B 499% - 52.31%

B 45.15% - 49.89%
B 26.82% - 48.14%

B 26% - 4681%

Septic Nitrogen

Zone 3 PassTrough Rate

P 63.01% - 65%
P 61.01% - 63%
P 50.01% - 61%
P 57.01% - 59%
I 55.01% - 57%

53.01% - 55%
91.01% - 93%
49.01% - 51%
47.01% - 49%
45.01% - 47%

U 4301%-45%
P 41.01% - 43%
B 39.01% - 41%
B 37.01% - 39%
P 35.01% - 37%
P 33.01% - 35%
B 31.01% - 33%
B 20.01% - 31%
B 27.01% - 29%
B 5 - 27%




Septic Nitrogen
Soil PassTrough Rate

B 5246% - 54.6%

Combining Zone 1 and B 503% - 52.45%
Zone 3, we obtained the BN 48.15% - 50.29%
.. . I 4599% - 48.14%
septic nitrogen soil pass — P
through rates for phase 6 41.68% - 43.83%
mOdeI. 39.53% - 41.67%
37.37% - 39.52%

35.22% - 37 .36%

In phase 5, we had 60% 33.06% - 35.21%
attenuation or 40% pass B %0.91% - 33.05%
P 2875% - 30.9%

through cross the B 26 6% - 28.74%
watershed, except MD B 24.44% - 26.59%
P 22.29% - 24.43%

B 20.13% - 22.28%
B 17.98% - 20.12%

B 1582% - 17.97%
B 367%-1581%
B 15%- 13.66%



Nitrogen Nitrogen
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P 87.99% - 91.98% P 106.83% - 113.11%
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P 47.91%-51.91% P 44% - 50.27%

I 43.9% - 47.9% B 37.71% - 43.99%
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Septic Nitrogen
SoilStreamRiver PassTrough Rate

Combined Pass Through
Factors:

48.41% - 50.94%
45.86% - 48.4%
43.31% - 45.85%

40.76% - 43.3%

Through Zone 1, Zone 3, P
small stream and river to U s67%-38.21%
the Bay 33.12% - 35.66%

30.58% - 33.11%

28.03% - 30.57%

25.48% - 28.02%

22.93% - 25.47%

20.39% - 22.92%

17.84% - 20.38%

15.29% - 17.83%

12.75% - 15.28%

10.2% - 12.74%

7.65% - 10.19%

5.1% - 7.64%

2.56% - 5.09%

0% - 2.55%




Septic Load Summary

Phase 6 model used the soil based and spatial variable soil attenuation rates/pass-through rates
recommended by the expert panel.

Special case: MD soil data used in determining the pass-through rates was defined by MDE based on their
surveys and studies.

The Bay wide septic nitrogen pass through rate in phase 6 is about 30%, a change from 40% in phase 5.

Loads Applied to Land Loads at EOS EOS Pass Through | Loads Delivered To Bay [Delivered PassThrough
Sources State | TNL (Ibs/yr) [TPL (Ibs/yr)] TNL (Ibs/yr) [TPL (Ibs/yr)] %TN %TP  |TNL (lbs/yr)|TPL (Ibs/yr)] %TN %TP

DC 735 236 32.11% 205 86.88%

DE 1,556,678 538,983 34.62% 157,032 29.13%

MD 11,483,685 4,542,993 39.56% 3,436,720 75.65%

Setic NY 7,216,010 1,718,095 23.81% 227,126 13.22%

PA 17,067,882 4,548,928 26.65% 2,186,688 48.07%

VA 13,183,347 4,123,976 31.28% 2,416,262 58.59%

WV 1,973,612 585,047 29.64% 353,549 60.43%

Setic Toal 52,481,948 16,058,258 30.60% 8,777,581 54.66%




New Wastewater Sources in CAST

As we defined the summary table previously, Biosolids and Spray irrigation on Ag
land are simulated as fertilizer as Ag.

Biosolids and Spray irrigation on Ag land were combined and input into the
nutrient spread with manure on the county scale before being loaded into the
Watershed Model.

Therefore, the nutrient loss of these two sources is a function of manure
application as well as all the pass through factor. Currently, scenarios for biosolid
and spray irrigation on ag land can be run on the CAST only through developer
mode with some modifications.



Loading Summaries - Biosolids and Spray Irrigation on Ag Land (2013)

* There are significant attenuation for biosolid nitrogen on Ag land, about 98%
* Applying Biosolids to Ag land results in negative phosphorus EOS loads.
e Spray Irrigating wastewater to Ag land results in negative EOS loads for both TN and TP.

Enhanced plant uptake? If true, these could be potential Ag BMPs.

Loads Applied to Land Loads at EOS EOS Pass Through | Loads Delivered To Bay |[Delivered PassThrough
Sources State | TNL (lbs/yr) [TPL (lbs/yr)[ TNL (lbs/yr) [TPL (lbs/yr)] %TN %TP  [TNL (Ibs/yr) |TPL (Ibs/yr) %TN %TP
DE 804 20 26 -1 3.30% 0.00% 6 0 22.26%  37.50%
MD 1,595,496 703,301 38,497 -4,943 2.41%  -0.70% 33,371 -4,358 86.68%  88.16%
Biosolids NY 6,328 4,056 95 -58 1.50%  -1.43% 40 -29 42.32%  50.52%
PA 3,191,357 2,045,288 108,048 -27,422 3.39%%  -1.34% 70,726 -13,409 65.46%  48.90%
VA 12,070,222 6,368,543 197,584 -86,829 1.64%  -1.36% 126,690 -81,557 64.12%  93.93%
WV 73,269 22,243 949 -952 1.29%  -4.28% 776 -881 81.82%  92.55%
Biosolids Total 16,937,476 9,143,452 345,199 -120,204 2.04% -1.31% 231,609 -100,235 67.09%  83.39%
DE 41,665 6,210 -2,657 6.1 -6.38% 0.10% -1,237 1.7 46.55%  27.87%
Ag Irrigation MD 67,997 17,064 -1,793 -359.3 -2.64%  -2.11% -1,620 -346.1 90.35%  96.33%
VA 5,926 2,081 42 -11.7 0.70%  -0.56% 31 -12.3 74.76%  105.13%
Ag Irrigation Total 115,588 25,355 -4,409 -364.9 -3.81%  -1.44% -2,826 -356.7 64.10%  97.75%




Septic Nitrogen
SoilStreamRiver PassTrough Rate

Biosolid + Irrigation on Ag TN Dicharged

Biosolids and Spray Irrigation on Ag Land I 48.41% - 50.94%
I 45.86% - 48.4%

P 43.31% - 45.85%

T 40.76% - 43.3%

38.22% - 40.75%

TN_Discharged TN_Delivered 35,670 - 38.21%

STATE Year (Ibs/yr) (lbs/yr) 33.12% - 35.66%
DE 2012 43’543 30.58% - 33.11%
28.03% - 30.57%

MD 2012 2,660,276 o5 48% - 28.02%
NY 2012 15,339 D 22.93% - 25.47%
PA 2012 3,188,786 I 20.30% - 22.92%
P 17.84% - 20.38%

VA 2012 14,248,707 P 15.29% - 17.83%
WV 2012 81,006 P 12.75% - 15.28%
B 10.2% - 12.74%

Total 20,237,657 B 765 - 10.19%

B 5.1%-7.64%
B 256% - 5.00%

Biosolids and Spray Irrigation on Ag Land I 0% - 2.55%

i : . TNL(Ibs/yr)
Delivered loads will be provided by the . 6 a1121
CAST developers after they make some 31,122 - 84,594
modifications. 84,595 - 184,104

184,103 - 329,169,

329,160 - 558,017
558,018 - 1,043,104



Spray Irrigation on Ag Land (draft)

TN_Discharged TN_Delivered

STATE Year (Ibs/yr)
DE 2012 41,665
MD 2012 62,703
VA 2012 5,926
Total 110,294

(Ibs/yr)
10,966
17,818

1,604
30,388

applications)

Delivered loads were calculated as
septic system loads (without considering
plant uptake and manure &biosolids

Septic Nitrogen
SoilStreamRiver PassTrough Rate

Spray Irrigation Ag Land TN Dicharged

B 5419 - 50.94%
B 25869 - 48.4%

43.31% - 45.85%

40.76% - 43.3%

38.22% - 40.75%

35.67% - 38.21%

33.12% - 35.66%

30.58% - 33.11%

28.03% - 30.57%

25.48% - 28.02%

22.93% - 25.47%

20.39% - 22.92%

17.84% - 20.38%

15.29% - 17.83%

12.75% - 15.28%

10.2% - 12.74%

7.65% - 10.19%

5.1% - 7.64%

2.56% - 5.09%

0% - 2.55%

®  621-1,457
@ 1458-2620
@ 2621-5606
@ :5607-16728
)

16,729 - 41,665
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Loading Summaries — Non-Ag Irrigation, Large Onsite System and RIB (2012)

All these three sources are simulated as septic loads

Loads Applied to Land Loads at EOS EOS Pass Through | Loads Delivered To Bay |Delivered PassThrough
Sources State | TNL (lbs/yr) [TPL (lbs/yr){ TNL (lbs/yr) [TPL(lbs/yr)] %TN %TP  [TNL (lbs/yr) [TPL (lbs/yr)]  %TN %TP
DE 5,820 2,689 46.20% 1,532 56.97%
Non-Ag MD 4,924 1,712 34.77% 1,595 93.14%
Irrigation VA 46,441 14,725 31.71% 9,178 62.33%
WV 924 302 32.66% 255 84.49%
Non-Ag Irrigation Toal 58,109 19,428 33.43% 12,559 64.65%
: DE 134,226 61,656 45.93% 35,820 58.10%
Large Onsite
349,025 97,505 27.94% 58,855 60.36%
Large Onsite Total 483,251 159,161 32.94% 94,676 59.48%
RIB DE 1,307 592 45.30% 439 74.08%
MD 12,447 3,146 25.28% 3,011 95.72%
RIB Total 13,754 3,738 27.18% 3,450 92.29%




Septic Nitrogen
SoilStreamRiver PassTrough Rate

Spray Irrigation Non-Ag TN Dicharged

. . ] B 48.41% - 50.94%
Spray Irrigation on Non-Ag Land: B 555% - 48.4%

P 4331% - 45.85%

P 40.76% - 43.3%
| 3822%-4075%
3567% - 38.21%

TN_Discharged TN_Delivered 33.12% - 35.66%
STATE  VYear (Ibs/yr) (Ibs/yr) SOy

28.03% - 30.57%

DE 2012 5,820 1,532 25.48% - 26.02%

U 2293%-2547%

MD 2012 4,924 1,595 I 20.39% - 22.92%

P 17.84% - 20.38%

VA 2012 46,441 9,178 B 1529% - 17.83%

B 12.75% - 15.28%

WV 2012 924 255 B 102% - 12.74%

Total 58,109 12,559 B 7.c5% - 10-19%
B 5.1% - 7.64%

B 2 56% - 5.09%
B 0% - 255%
TNL (lbs/yr)

«  2-187
188 - 415
416 - 1,554
1,555 - 2,790
2,791 - 5,820
5,821 - 20,479




Septic Nitrogen
SoilStreamRiver PassTrough Rate

. . Large Onsite TN Dischaged
Large Monitored Onsite Systems: Lua% (Ibslyr) g

P 48.41% - 50.94%

B 45.86% - 48.4%

. . P 43.31% - 45.85%
TN_Discharged  TN_Delivered W 40.76% - 43.3%

STATE Year (lbs/yr) (lbs/yr) W 38.22% - 40.75%
35.67% - 38.21%
33.12% - 35.66%

O 2012 134,226 35,820 30.58% - 33.11%
28.03% - 30 57%
VA 2012 349,025 58,855 25.48% - 28.02%

U 2293%-2547%
P 20.39% - 22.92%

Total 2012 483,251 94,678 W 17.84% - 20.38%
P 15.29% - 17.83%

P 12.75% - 15.28%
B 102% - 12.74%
B 765% - 10.19%
B 5.1% - 7.64%
B 256% - 5.09%
B oo -2.55%

TNL

79 - 1,696
1,697 - 5,964
5,965 - 15,083

37,289 - 100,684

15,084 - 37,288 18



Rapid Infiltration Basin:

STATE
DE
MD
Total

Year
2012
2012

1,307
12,447
13,754

TN_Discharged TN_Delivered

(lbs/yr) (lbs/yr)

439
3,011
3,450

Septic Nitrogen

SoilStreamRiver PassTrough Rate

Rapid Infiltration Basin TN Dischaged

Load (Ibs/yr)

33.12% -

30.58% -

28.03% -

25.48% -

48.41% -

45.86% -

43.31% -

40.76% -

38.22% -

35.67% -

22.93% -

20.39% -

17.84% -

15.29% -

12.75% -

50.94%

48.4%

45.85%

43.3%

40.75%

38.21%

35.66%

33.11%

30.57%

28.02%

25.47%

22.92%

20.38%

17.83%

15.28%

10.2% - 12.74%

7.65% - 10.19%

5.1% - 7.64%

2.56% - 5.09%

0% - 2.55%
TNL (Ibslyr)
° 138

@® 139-1,169

@ 1170-4368

. 4,369 - 8,079



