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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.



New Wastewater Nutrient Loading Sources

Source Type Biosolids

Wastewater
treatment
sludge applied
Definition to Ag land

Discharged to ground

Land type Ag land

Load In Phase V' [ol3]\YAV/:

New in phase 6 Q3§
Allocation
Category Load Allocation

Data collection ™ RliNeJgelo=:
BMP Crediting [\[o]

V[ e 5 estimated from
applied/ reported

discharged poundage

Calculated by
Plant uptake model

Additional
Attenuation
through land
surface and

subsurface

Spray Irrigation
on Ag land

Wastewater
effluent
applied to Ag
land

ground

Ag land
No

New

Load Allocation
in process
No

estimated from
monitored
effluent data or
permit data

Calculated by
model

Simulated as fertilizer as Ag

Spray Irrigation
on non-Ag land

Wastewater effluent

applied to non- Ag
land

ground

Golf course and grass

field
No

New

Load Allocation
in process
No

estimated from
monitored effluent
data or permit data

State Default rates or
calculated by model

Rapid Infiltration

Wastewater treatment

plant effluent

discharge to ground

through rapid
infiltration basin

ground

infiltration basin/ large

septic drianfield
No

New

Load Allocation
not yet
No

calculated from
monitored effluent
data

Large Monitored
onsite system
Community or
commercial
wastewater treatment
system discharge
through drainfield to
ground

ground

large septic drainfield

As part of septic
Refined/separated
from septic load

Load Allocation
not yet
No

calculated from
monitored effluent
data

simulated through septic soil attenuation, same as septic system

attenuation rates of

Zone 1-4

Reduced attenuation

rate of Zone 1;
attenuation rate of
Zone 2-4

Monitoring data for
monitored zones;
attenuation rates for
unmonitored zones

Boat Discharge

Boat sewage
wastewater
discharged to
surface water

surface water

No
New

Load Allocation
not yet

Yes

estimated from
monitored
pumpout data and
estimated number
of boats



New Wastewater Nutrient Loading Sources
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through drainfield to
ground

ground

large septic drainfield
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Refined/separated
from septic load
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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.
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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. Results will be available on our next call.

Delivered loads for Spray Irrigation on non-Ag land, Large Onsite System and RIB
can be directly by CAST with the pass through factors and summarized in the
tables on the following slides.



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%
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Combining Zone 1 and
Zone 3, we obtained the
septic nitrogen soil pass
through rates for phase 6
model.

In phase 5, we had 60%
attenuation or 40% pass
through cross the
watershed, except MD

Septic Nitrogen

Soil PassTrough Rate

B 5246% - 54.6%

B 50.3% - 52.45%
P 48.15% - 50.29%
I 4599% - 48.14%
| 4384%-4598%
41.68% - 43.83%
39.53% - 41.67%
37.37% - 39.52%
35.22% - 37.36%
33.06% - 35.21%
I 3091%-33.05%
P 2875% - 30.9%
I 26.6% - 28.74%
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%
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Nitrogen

StreamToRiver PassThrough

- 91.99% - 95 999,
- 87 99% - 91.98%
- 83.98% - B7.98%
[ 7997% -83.97%
- 75.96% - 79 96%

71.96% - 75.95%

6€7.95% - 71.95%

63.94% - 67.94%
- 5993% - £3.93%
- 55.92% - 59.92%
B 51 92% - 5591%

- 47.91% - 51.91%
B 43.9% - 47.9%

- 39 89% - 43.89%
I 3589% - 39.88%
- 31.88% - 35.88%
- 27 87% - 31.87%
- 23 .86% - 27 86%
- 19.84% - 23.85%

Nitrogen

RiverToBay PassThrough

- 119.4% - 125.67%

- 94.27% - 100 54%
- 87 98% - 94 26%
817% - 87.97%
75.41% - 81.69%
69.13% - 75.4%
- 62 85% - 69.12%
- 56.56% - 62 84%
- 50.78% - 56.55%
B 24% - 50.27%
- 37 71% - 43.99%
- 31.43% - 37 7%
- 25 14% - 31 42%
- 18.86% - 25.13%
- 12 58% - 18.85%
- 6.99% - 17.57%
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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 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 14



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




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



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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