ANNUAL APPLICATION RATE ™.
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Presenter
Presentation Notes
Application rate requirements pertain to each site where domestic septage is applied and must be adjusted to the nitrogen requirement for the crop being grown (U.S. EPA,1993). 
Nitrogen requirements of a crop depend on expected yield, soil conditions, and other factors such as temperature, rainfall, and length of growing seasons. 



TN

= The application rate is
designed to:

- provide the amount of
nitrogen needed by
Crops or vegetation
grown on the land

- to minimize the amount
of nitrogen in the sewage
sludge that passessbelow
the root zone of the crop
Oor vegetation grown on
the land to the ground
water.



Presenter
Presentation Notes
503.11   Special definitions.
(b) Agronomic rate is the whole sludge application rate (dry weight basis) designed:
(1) To provide the amount of nitrogen needed by the food crop, feed crop, fiber crop, cover crop, or vegetation grown on the land; and
(2) To minimize the amount of nitrogen in the sewage sludge that passes below the root zone of the crop or vegetation grown on the land to the ground water.


= Nitrogen is an essential element for plant growth.
Farmers buy fertilizer containing nitrogen to improve
their crop yields.

e Because septage contains organic materials, it also

contains nitrogen which can be used by the
vegetation growing in fields used for land application.

.

e Some plants, such as alfalfa, clover, and soybeans,
can take nitrogen from the air and convert it into
forms they can use. Other plants such as corn, small
grains, and grasses, must rely on nitrogen stored in the
soil. Therefore, they remove much more nitrogen from
tﬂe soil than the plants that can convert nitrogen from
the air.


Presenter
Presentation Notes
Total nitrogen requirement of crop (obtain information from agricultural extension agents or other agronomy professionals) Pumpings are land applied to improve the structure of the soil.  

It is also applied as a fertilizer to supply nutrients to crops and other vegetation grown in the soil.




e Loading rates for land application of septage are
based in part on protecting groundwater from
nitrate leaching. Landowners can calculate the
amount of nitrogen added by septage and use less
amounts of nitrogen fertilizer on land application
sites.

e |f there is not enough nitrogen in the soil, crop yields
will be lowered. If there is too much nitrogen in the
soil, some of it can leach into the groundwater and
cause high levels of nitrate. High levels of nitrate in
groundwater can cause problems for both humans
and livestocKk if it is used for drinking water.


Presenter
Presentation Notes
Total nitrogen requirement of crop (obtain information from agricultural extension agents or other agronomy professionals)



Section 3 - LAND APPLICATION SITE INFORMATION

Prnpe:t}.r Crwner Maling A ddtess: Cty: State: Zip:

Stte Phystcal-A ddress: City: State: 2.
Directionstoote:

Legal Description-of-ade: wection: Towtiship: Range: County
(fonearest-i4sech L

Nupdferof actes-avalable for land: Trype-of Crop: Estimated Depthto
pplication: Ground Water,

Application duting license year:

Numbet-of actes-proposed forland

Crop Nittogen Requirement. (pounds per-acte

petyear--Ths-Neacre/pr)

Aoutce of Ground Water
Information:

Soil Type:

Presentuse-of adjacent lands: Approxmateslope:

Distanceto-nearestbutlding: | Distanceto-closest-sufacewater: | [s-ste-zoned:

(Ifpes, lisf-done. - Zoning/ Flavming Officer-signafure:
requiredfor zoved-areas)



Presenter
Presentation Notes
You must indicate the number of acres available for land application and then the number of acres proposed for use during the license year for each land application site.  Why do you think this is important?


Section 3 - LAND APPLICATION SITE INFORMATION

Prnpe:t}.r Crwner Maling A ddtess: Cty: State: Zip:

Stte Phystcal-A ddress: City: State: 2.
Directionstoote:

Legal Description-of-ade: wection: Township: Range: County
(fonearest-Ysection) il

Numberof actes-avalable for land: Trype-of Crop: stimated Depthto-
application: rounud-Water:

Number-of actesproposed forland
application-duting license year:

Crop- Nitto e Reo Tpoundsperacte | woutce of Ground Water

petyear--Ths-Neacre/pr)

Information:

Soil Type:

Presentuse-of adjacent lands:

Approxmateslope:

Distanceto-nearestbutlding: | Distance-to-closest suface water:

[a-aite-zoned:

(Ifpes, lisf-done. - Zoning/ Flavming Officer-signafure:
requiredfor zoved-areas)



Presenter
Presentation Notes
You must indicate the type of crop or vegetation to be grown at this site.  Why is this important?


Section 3 - LAND APPLICATION SITE INFORMATION

Prnpe:t}.r Crwner Maling A ddtess: Cty: State: Zip:

Stte Phystcal-A ddress: City: State: 2.
Directionstoote:

Legal Description-of-ade: wection: Towtiship: Range: County
(fonearest-Ysection) il

Numberof actes-avalable for land: Trype-of Crop: Estimated Depthto
application: Ground Water,

Number-of actesproposed forland
application-duting license year:

Soil Type:

Crop Nittogen Requirement. (pounds per-acte
petyear--Ths-Neacre/pr)

otwgeof Ground Water
Inforshation:

Present-use of adfjacett (ai0s.

Approzmateslope:

Distanceto-nearestbutlding: | Distance-to-closest suface water:

[a-aite-zoned:

(Ifpes, lisf-done. - Zoning/ Flavming Officer-signafure:
requiredfor zoved-areas)



Presenter
Presentation Notes
Using the “Fertilizer Guidelines for Montana Crops,” determine the nitrogen requirements for the crop or vegetation at the site.


Section 3 - LAND APPLICATION SITE INFORMATION

Prnpe:t}.r Crwner Maling A ddtess: Cty: State: Zip:

Stte Phystcal-A ddress: City: State: 2.
Directionstoote:

Legal Description-of-ade: wection: Towtiship: Range: County

fo-nearest-lasectionf- el

[T:Jumher-nf-acres-wajiahle forland: Trype-of Crop: Estimated-[lepthtu\
application: Ground Water,

Number-of actesproposed forland
application-duting license year:

Crop Nittogen Requirement. (pounds pekacte

petyear--Ths-Neacre/pr)

Aoutce of Ground Water
Information:

Soil Type:

Presentuse-of adjacent lands:

Approvimate

__

Distanceto-nearestbutlding: | Distanceto-closest-sufacewater: | [s-ste-zoned:

(Ifpes, lisf-done. - Zoning/ Flavming Officer-signafure:
requiredfor zoved-areas)



Presenter
Presentation Notes
You must indicate the depth to ground water and where you obtained the information.  Well logs etc.  Why would we need this information for AAR?


Section 3 - LAND APPLICATION SITE INFORMATION

Prnpe:t}.r Crwner Maling A ddtess: Cty: State: Zip:

Stte Phystcal-A ddress: City: State: 2.
Directionstoote:

Legal Description-of-ade: wection: Towtiship: Range: County
(fonearest-Ysection) il

Numberof actes-avalable for land: Trype-of Crop: Estimated Depthto
application: Ground Water,

Number-of actesproposed forland

Crop Nittogen Requirement. (pounds per-acte

Aoutce of Ground Water

application-duting license year: petyear--Ths-Neacre/pr) Information:
Soil Type: Presentuse-of adjacent lands: Approxmateslope:
Distanceto-nearestbutlding: | Distanceto-closest-sufacewater: | [s-ste-zoned:

(Ifpes, lisf-done. - Zoning/ Flavming Officer-signafure:
required for zoned-areas)



Presenter
Presentation Notes
Soil type and slope of the land can play a role in nitrogen requirements and or migration to ground water. 

Can not apply pumpings:
 - to land with slopes greater than 6%.  
 - through subsurface injection on slopes greater than 12%.
 - within 150 feet of state surface water.
 - within 100 feet of any state, federal, county or city maintained highway or road.
 - within 100 feet of a drinking water supply source.

May apply pumping to the land surface only where at least six feet separate the land surface from seasonally high ground water. 


Agricultural/Pasture/Range Lands



Presenter
Presentation Notes
Pumpings are commonly applied to agricultural land which including pasture and range land.
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Presenter
Presentation Notes
Land application is the spreading, spraying, injection, or incorporation of sewage sludge onto or below the surface of the land to take advantage of the soil enhancing qualities.


urface Application of Septage.
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ALKALINE STABILIZATION

ALKALINE
MATERIAL



Presenter
Presentation Notes
Lime stabilization of septage is recommended to meet pathogen and vector requirements for biosolids applied to crops, pastures or timberland. To meet Class B sludge requirements, maintain the septage at 12 pH for at least 30 minutes before land application. 
Add 50 pounds of hydrated lime to each 1,000 gallons of septage. Use an auxiliary vacuum line to pump the dry lime into the tank truck as the septage is pumped into the tank, and uniformly mix the materials in the tank.
Do not add the lime to the septic tank, as this will harm the beneficial bacteria needed in the septic tank.



Watch the Set Backs



Presenter
Presentation Notes
Mark your set backs from state waters, road ways etc.

Can not apply pumpings:
 - to land with slopes greater than 6%.  
 - through subsurface injection on slopes greater than 12%.
 - within 150 feet of state surface water.
 - within 100 feet of any state, federal, county or city maintained highway or road.
 - within 100 feet of a drinking water supply source.

May apply pumping to the land surface only where at least six feet separate the land surface from seasonally high ground water. 



Flooded, Frozen, or Snow-Covered Land
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Presenter
Presentation Notes
Threatened or endangered wildlife or critical habitat. Threatened ? vegetation. Historical landmarks?


NG

e SEPTAGE

« PRIVY, PIT TOILET, PORTABLE TOILET,
VESSEL PUMPOUT FACILITY, AND
RECREATIONAL VEHICLE DUMP
STATION

e GREASE TRAP
e SUMP



e Defined as the liquid or solid material
removed from a septic tank, cesspool,
portable toilet, type Ill marine
sanitation device, or a similar system
that receives only domestic septage
(Household, non-commercial, non-
Industrial sewage).


Presenter
Presentation Notes
Industrial wastewater means wastewater generated in a commercial or industrial process.


NG

e Grease trap waste from a restaurant is
considered commercial septage.

e Mixing grease trap waste and
domestic septage causes the entire
batch of septage to be considered
commercial septage and is not
covered by the 503 Regulation.

e Grease trap waste does have disposal
regquirements in the Montana Rules.

e No AAR required.


Presenter
Presentation Notes
Non-domestic septage is: commercial septage, industrial septage, grease trap pumpings, or mixtures of domestic and non-domestic septage. 503.6   Exclusions. (j) Commercial and industrial septage. This part does not establish requirements for the use or disposal of commercial septage, industrial septage, a mixture of domestic septage and commercial septage, or a mixture of domestic septage and industrial septage. 
Mixing in a pumper truck or holding tank causes the entire batch to be considered non-domestic.  Septage that does not meet the federal definition of domestic septage must be managed and disposed in accordance with: (1) 40 CFR part 503 which states discharge for treatment into a treatment works that also receives domestic sewage. (2) 40 CFR Part 257 if directly used or disposed in all but a municipal solid waste landfill. (3) 40 CFR Part 258 if disposed in a MSW landfill. (4) 40 CFR Part 261 if classified as a hazardous waste.  (5) Other applicable Federal, State, and local rules.
MT Rule states for land application must be either injected below the surface or incorporated into the soil within six hours of application and follow the requirements for frozen or snow covered ground.


NG

e Sump waste Is the mixture of dirt, grime, and
grit that accumulates in a sump. Sump
waste Is considered solid waste and may be
hazardous, depending on its content.

e Car wash sumps and other sump wastes Iis
not covered by the 503 Regulation.

e Sump waste must be managed and
disposed of in accordance with the
Montana rules.

 No AAR required.


Presenter
Presentation Notes
Industrial wastewater is wastewater generated in a commercial or industrial process. Sump waste is the mixture of dirt, grime, and grit that accumulates in a sump. Sump waste is considered solid waste and may be hazardous, depending on its content.
The content of waste collected in a sump depends upon the type of business that is using the device. For example, car wash residue and material washed in the floors of vehicle maintenance shops differs from waste that is placed in floor sumps in manufacturing plants. 
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AAR FOR SEPTAGE



Presenter
Presentation Notes
The primary reason for requiring the annual rate calculation is to prevent the over-application of nitrogen in excess of crop needs and the potential movement of nitrogen through soil to ground water. 


NG

e AAR = annual application rate Iin
gallons per acre per 365 day period

N

0.0026



NG

e N = Amount of nitrogen in pounds per
acre per 365 day period needed by

the crop or vegetation grown on the
land.

N
AAR =

0.0026


Presenter
Presentation Notes
Nitrogen in lbs needed to the grow crop or vegetation per acre per 365 day period.


AAR =
0.0026

e 0.0026 = annual application rate
formula for domestic septage.
(EPA 503 Rule)


Presenter
Presentation Notes
The annual application rate formula was derived using assumptions that facilitate land application of domestic septage. For example, fractional availability of nitrogen from land-applied domestic septage was assumed over a 3-year period to obtain the 0.0026 factor in the application formula. Also, in deriving the formula, domestic septage was assumed to contain 313 mg/l per year available nitrogen (in year three and thereafter)



AAR FOR

Privy Waste, Pit Toilet Waste, Portable
Tollet Waste Vessel Pumpout Facility
Waste and.Recreational Vehlcle
~Dump Station Waste F




AAR FOR PT/VT




AAR =
0.0052

e 0.0032 = annual application rate
formula for PT/VT/marine sanitation
etc. Waste contains 4 to 6 times more

total nitrogen than domestic septage.
(EPA 503 Rule)


Presenter
Presentation Notes
Domestic septage from portable chemical toilet and type III marine sanitation device wastes can contain 4 to 6 times more total nitrogen than was assumed to derive the annual application rate formula.



FERTILIZER GUIDELINES
for Montana Crops

by Jeff Jacobsen,
Grant Jackson

and Clain Jones

MONTANA
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Spring and winter wheat N guidelines based on soil analysis

=
——|

WHEAT- SPRING***

WHEAT- WINTER

Yield Potential Available N Yield Potential Available N
(bu/a) * (Ibs/a) ** (bu/a)* (Ibs/a) **
30 99 30 78
40 132 40 104
4*
‘E 50 165 50 130
-_—\)
60 198 60 156
70 231 70 182
30 264 &0 208
90 297 90 234
100 330

* Attainable yield with all growth factors optimized.
*# Fertilizer N = Available N - soil analysis NO_-N.
##*Includes durum and hard red and hard white spring wheat at 13% and 14% protein,

respectively.

e At
= -



= Given:
- Type of Crop = Spring  © = =
Wi .0026
= Nitrogen Needed =
165 pounds peracre | _ ga 4059 gals

e EPA Factor = .0026

e AAR = N
.0026




= Given:
- Type of Crop = Spring  © = -
W o .0052
= Nitrogen Needed =
165 pounds peracre | _ 34 730 gals

e EPA Factor = .0052

e AAR = N
.0052




Table 8.Grass N guidelines based on soil analysis

Yield Potential (t/a) * Available N (Ibs/a) **
S

2

* Attainable yield with all growth factors optimized.
*# Fertilizer N = Available N - soil analysis NO,-N.

3




e Given:
= Type of Crop = Grass B eAR = 5
e Nitrogen Needed =75 .0026
pounds per acre
e EPA Factor = .0026 = 28,846 gaIS

e AAR = N
.0026




« Given:
= Type of Crop = Grass B eAR = /5
= Nitrogen Needed = 75 0052
pounds per acre
= EPA Factor = .0052 = 14,423 gals

« AAR = N
.0052




AAR = N

0.0026 = gallons/acre
AAR = N

0.0052 = gallons/acre



Presenter
Presentation Notes
Now using the Fertilizer Guidelines determine what your application rate would be.


NG

= Acres proposed for land application =
20

e Estimated 250,000 gal/yr of septage
waste

e AAR = 63,461 gals (septage)

« 250,000
e 63,461 gals = 3.93 acres required



Presenter
Presentation Notes
Septage waste can be applied at 28,846 gal/acre; calculations are for native grasses.  You have estimated 250,000 gal/yr of septage waste at Site 1 which requires 8.6 acres.  You have estimated 300,000 gal/yr of septage waste at site 2 which requires 10.4 acres.  You have estimated 150,000 gal/yr of septage waste at Site 3 which requires 5.2 acres.  You have estimated 400,000 gal/yr of septage waste at Site 4 which requires 13.8 acres. Monitor your site to ensure over application does not occur by annually rotating your field.  For example, the land application areas can be broken into separate fields.  Annual rotation means that in 2007 you use Field 1 and in 2008 grass is grown on Field 1.  In 2008 you move to Field 2 for application and in 2009 you can move back to Field 1 while grass is grown on Field 2. 


NG

= Acres proposed for land application =
20

e Estimated 250,000 gal/yr of septage
waste

e AAR = 31,730 gals (PT/VT)

« 250,000
31,730 gals = 7.87 acres required



Presenter
Presentation Notes
Septage waste can be applied at 28,846 gal/acre; calculations are for native grasses.  You have estimated 250,000 gal/yr of septage waste at Site 1 which requires 8.6 acres.  You have estimated 300,000 gal/yr of septage waste at site 2 which requires 10.4 acres.  You have estimated 150,000 gal/yr of septage waste at Site 3 which requires 5.2 acres.  You have estimated 400,000 gal/yr of septage waste at Site 4 which requires 13.8 acres. Monitor your site to ensure over application does not occur by annually rotating your field.  For example, the land application areas can be broken into separate fields.  Annual rotation means that in 2007 you use Field 1 and in 2008 grass is grown on Field 1.  In 2008 you move to Field 2 for application and in 2009 you can move back to Field 1 while grass is grown on Field 2. 


?

QUESTIONS
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