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Agenda  

10.00am Welcome and Introduction 

10.15am NVZ Plan – Key Requirements 

11:00m NVZ Records 

11.30am Common Inspection Issues 

11:45am Quiz 

11:55am Nutrient Budgeting 



NVZ Inspections 

• Breaches are still commonly being found at 

NVZ inspections 

 

 

 

 

 
Scottish Government: 2015 Inspection Statistics 



SEPA Priority Catchment 



Lothian & Borders NVZ  



Are you within the NVZ? 



NVZ Plan: Key Requirements 

You must prepare annually a Fertiliser and Manure 

Management Plan: 

 

1. RAMS map 

2. Calculation and record of storage capacity of 

livestock manures (if applicable) 

3. Calculation and record of 170kg N/ha loading 

limit for livestock manure (livestock numbers) 

4. An Nmax calculation for each crop type (field 

records) 

 

 



NVZ Plan 

• To be completed annually 

 

• To be in place by 1st March 

 

• Kept for at least 3 years 

 

 



Who Keeps the Records? 

• Occupier who uses the land for more than 2 

years 

 

• Person letting out land if grazing let or short 

term let 

 

• Only for land in NVZ, this can be part of the 

farm if on the boundary 

 



 

 

RAMS Map 



1. RAMS Map 



Risk Assessment for Manures & Slurry 

 

NO 
SPREAD 

Areas within 
50m of a well 
or borehole 

Areas within 
10m of a 
watercourse 

No spreading 
at any time  



Risk Assessment for Manures & Slurry 

 

HIGH RISK 

Spreading in ideal 
conditions only 

Access limited 

Land with a slope of 
more than 12 
degrees 

Land which tends to 
be waterlogged 

Fields with new 
drains installed 
in previous 12 
months 

Risk of flooding 
more than once 
in 5 years 



Risk Assessment for Manures & Slurry 

 

MODERATE 
RISK 

Imperfectly 
drained land 

Slopes between 4 
and 12 degrees in 
vicinity of 
watercourses 

Land sloping 
towards 
watercourses 



Risk Assessment for Manures & Slurry 

 

LOW RISK 

Year round 
applications (of 
FYM) possible 

Good access 

BEWARE! 
Flooding, frost 
and snow 

No artificial 
drainage 



Other Features on RAMS Map 

• Identify surface waters e.g ditches, burns, rivers, 

lochs, ponds and any wet areas especially areas 

that are prone to flooding 
 

• Identify unavailable areas where spreading 

cannot be carried out e.g woodlands, steading 

areas, roads, yards. Deduct from spreadable 

area 
 

• Mark the location of field middens – NOT located 

on no spread or high risk areas 

 



Storage of Solid Manures 



Temporary Field Middens 



Temporary Field Middens 

• No more than 12 months in the same place 

• Site cannot be re-used within 24 months 

• 10m from surface water and 50m from a 

borehole 

• Not sited on land sloping toward surface water 

• Location identified on RAMS map 

– Not located on high risk or no spread areas 

• Poultry manure not mixed with litter must be 

covered 

 



Slurry Storage Facilities 



2. Record Capacity of Storage 

Facilities for Livestock Manure 



Slurry Storage 

 

 

 

• Maintained free from structural defect 

• Sufficient standard to prevent run off or 

seepage entering groundwater 

• Must have a 75 cm free board  

• Account for rainfall if outside  

 

 



Permanent Storage (Poultry 

Manure) 

• Manure that cannot be stacked without slumping 

• Manure that produces free drainage of liquid 

 

Storage: 

• Impermeable base and run off collected 

• Covered to prevent rainfall ingress or 

• have facilities to collect and store run off 

(constructed farm wetlands for FYM run off) 



Poultry Manure 

• 26 weeks storage if 

   cannot be stored in a  

   temporary field heap or exported off the farm 

 

Storage: 

• In the livestock house or on a concrete base 

• Covered by a roof or provisions for safe 

storage of run off 



 

 

Livestock Loading Limit 



3. Calculate Loading Limit for  

Livestock Manure  

• 170kg N/ha/year – loading limit for livestock 

manure 

• Nitrogen excreted by animals on the farm – 

spread on land or deposited during grazing 

• Nitrogen content of any imported livestock 

manure 

• Standard production figures  

• Assessed across utilisable agricultural area 

of the land within the NVZ 

 



170 kg/ha/yr – Loading Limit for 
 Livestock Manure 
 

Total N excreted by livestock on the farm plus the 
N content of imported manure 

 

÷ 
 

the utilisable agricultural area of the farm within 
the NVZ 

 



SRUC Technical Note (TN650) 

 



Livestock Loading Limit Exercise 

Mixed Farm in Borders NVZ 

 

Total Farm area = 100ha 

 

BPS Eligible Area = 95ha 

 

50 suckler cows (over 500kg) 

 

100 ewes (over 60kg)  

 

 

 



Calculating your Livestock  

Loading: TN650 Table A  

 
Livestock loading for 95 ha utilisable area with 50 suckler cows  &  100 ewes: 
 
1.   Cows - 50*83 =  
4,150 Kg N/Year 
 
2.   Sheep - 100*11.9 =   
1,190 Kg N/Year  
 
3.   Livestock deposit on farm =  
5,340 Kg N/Year 
 
4. Livestock loading = N deposited on farm (5,340) / farm area (95) 

 
56 Kg/Ha = well below 170 kg/ha limit 



250 kg N/ha – Field Application  

Limit for Organic Nitrogen 

• All organic manures 

• Applied in any 12 month period 

• Excludes grazing deposition and 

manufactured nitrogen fertiliser 

• Assessed across the spreadable area of the 

field 

 



250 kg/ha – Field Limit for Organic  
Nitrogen 
 

Total Nitrogen content of all organic manures to be 

applied to the field 

 

÷ 
 

The available spreading area of the field 

 



 

 

Nmax for Crops & Grassland 



4. Calculate Nitrogen Requirement  

for Each Crop Including Grassland  
 



What is the Nmax? 

• Total Nitrogen applied as manufactured 

fertilisers plus the crop available Nitrogen 

from organic manure applications 

 

• Assessed across a crop type- not on a field 

level 

 

• Gives flexibility at a field level  

 



Calculating Nmax for Crops 

Stage 1 

• Gather field information: Previous Crop, Planned 

crop, Soil type (see Soils for Scotland website) 

Stage 2 

• Use simple look- up tables to work out standard 

Nitrogen requirement 

• Can adjust for different markets or higher than 

standard yields – CAUTION! Need records to 

justify this! 



Nmax: Market Adjustment 

• For market adjustment factors, acceptable 

records would include a forward contract 

document or previous year’s sales to the 

market specified 

 

• Farmers could also demonstrate that the 

variety grown is approved for the intended 

market  

 



Nmax: Yield Adjustment  

• Yield adjustment supporting records should cover three 
consecutive harvest years based on:  

 

– weighed (not estimated) yields  

– moisture content readings (as standard yields are based on a 
dry matter of 85%) 

 

• Records could consist of:  

– farm yield records  

– sales invoices  

– weights of home grown cereals when fed on farm 

 

• Common issues are incomplete records / information for a 
harvest year being submitted or poor harvest years being ignored 
/ discounted 
 



Calculating Nmax for Crops 

 



Calculating Nmax for Crops 

Stage 3 

• Account for livestock and other organic manures 
 

• Deduct the crop available Nitrogen from the crop 

requirement to give the balance that can be applied as 

bagged fertiliser 

 
Manure type Typical N (kg/t) 

NVZ Minimum% Available 
to crop 

Available N (kg/t) 

Cattle Slurry 2.6 40 1.04 

Pig Slurry 3.6 50 1.8 

Layer Manure 19 30 5.7 

Cattle FYM 6 10 0.6 



Calculating Nmax for Crops 

Stage 4 

• Adjust for rainfall (if records available!). An 

upward adjustment can be made if the actual 

localised rainfall 1st Oct – 1st March exceeds 

450mm (Not on residue group 1) 
 

Stage 5 

• Calculate the Nmax for the crop type by adding 

up the nitrogen requirement for each field 

growing that crop type 

 



Nmax Exercise -TN651 

Nmax for  of  Winter Wheat (no yield or market 
adjustments); 
 
1. Table1 – Soil type of the field  – Sandy Loam  

 
2. Table 2 - Previous Crop residue – Spring barley 

 
3. Table 4 – What is the Nmax ?  
 
Answer = 200 Kg/Ha 



Nmax Exercise -TN651 

Nmax for Spring Barley (Feed); 
 
1. Table1 – Soil type of the field – Sandy Loam 

 
2. Table 2 – Previous Crop – Forage Rape 

 
3. Table 6 – What is the Nmax?  

 
Answer = 120kg/ha 
 



Nmax Exercise -TN651 & TN650 

Nmax for Milling Winter Wheat, with 20 t/ha of FYM : 
 
1. Table 1 – Soil type – Other Mineral Soil  
2. Table 2 – Previous Crop – Winter Barley  
3. Table 4 – What is the N recommendation/ha?  
 240Kg/ha 
4.    Table C (TN650)–What is the total N / available N? 
 N = 120Kg/ha total, of which 12Kg/ha available 
What is the Nmax? 
 
Answer = 228Kg/ha 
 



Calculating Nmax for Grassland  

Stage 1 

• Determine site class  

Stage 2 

• Use look-up tables to determine Nitrogen 

requirement for intended management  

– i.e grazing/ cutting 

Stage 3 

• Deduct crop available Nitrogen from manure 

applications 

= Nmax for whole grassland area 



Nmax for Grassland 

 



Nmax for Grassland 

Grass Management Site Class 3 kgN/ha 

 2 or 3 cut silage + grazing 290 

 1 cut silage + grazing 260 

 Grazing with low clover 250 

 Hay + grazing 200 

 Grazing with high clover  80 



NVZ Plan – Key Requirements 

You must prepare annually a Fertiliser and Manure 
Management Plan: 

 

1. RAMS map 

2. Calculation and record of storage capacity of 
livestock manures (if applicable) 

3. Calculation and record of 170kg N/ha loading 
limit for livestock manure (livestock numbers) 

4. An Nmax calculation for each crop type (field 
records) 

 

 



 

 

NVZ Records 



NVZ Records 

• Record the area of a farm within an 

NVZ 

• Field records 

• Livestock numbers 

• Movement of livestock 

manure on and off farm 

• Inorganic fertiliser inventory 

 

 

 



Field Records 

• Area  

• Soil type 

• Crop and date of sowing 

• Quantity and type of inorganic fertilisers and 

organic manures 

 

• Are you already doing this? 



Example Field Record 

  Field use details Manufactured nitrogen applied Organic manure applications   

Date fert or 
Crop type Date sown 

Fertiliser 
type 

Amount 
applied 

Total 
nitrogen Manure 

reference 

Available  
N content 

kg/t 

Quantity 
applied m³/t 

per ha 

Total N 
applied 
kg/ha 

 manure 
applied 

kg/ha  applied 

10/01/2016 SB 15/03/2016       Cattle FYM 0.6 25 15 

15/03/2016     14:14:21 375 52.5       52.5 

15/04/2016     34.50% 175 60       60 

                Total  127.5kgN/ha 

Field Number: Field 1 Field Area: 10ha Harvest year: 2016 

Calculated Nmax for crop type: 130kg/ha Soil Type: OMS 



Livestock Numbers 

• Species 

 

• Type 

 

• Length of time on the farm 



Example Stocking Records 

/ Livestock Numbers  
Livestock Type Number present on first day of calendar month 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Average 

1 Dairy Cow, High Milk Yield ( > 9000kg)                         

1 Dairy Cow, Med Milk Yield ( 6000 to 9000kg)                         

1 Dairy Cow, Low Milk Yield ( less than 6000kg)                         

1 Dairy Heifer Replacement, 13 mths to first calf                          

1 Dairy Heifer Replacement, 3 to 13 mths                         

1 Large Beef Suckler, 25 mths and over ( over 500kg) 50 50 50 50 50 50 50 50 50 50 50 50 50 

1 Small Beef Suckler, 25 mths and over ( up to 500kg)                         

1 Beef Grower, 25 mths and over                         

1 Beef Grower, 13 to 25 mths                         

1 Beef Grower, 3 to 13 mths 25 50 50 50 50 50 50 50 50 50 50 50 48 

1 Bull Beef 3 mths and over                         

1 Bull for breeding 25 mths and over                         

1 Bull for Breeding, 3 to 25 mths 2 2 2 2 2 2 2 2 2 2 2 2 2 

1 Calf up to 3 mths 25                 25 50 50 13 

1 Hill Ewe with suckled lamb(s) up to 6 mths                         

1 Lowground Ewe with suckled lamb(s) up to 6 mths 100 100 100 100 100 100 100 100 100 100 100 100 100 

1 Lamb from 6 mths up to 9 mths                         

1 Lamb , 9 mths & over to 1st lambing/tupping or slaughter                         

1 Goat                         

1 Breeding Deer Hind                         

1 Deer Calf Finisher                         

1 Horse                         



Movement Of Livestock Manure 

On Or Off The Farm 

• Type of manure 

• Nitrogen content of manure (standard figures 

or own analysis) 

• Quantity moved 

• Date of movement 

• Name and address of person supplying or 

receiving the manure 



Example Manure Records 

Date of 
Import/Export 

Tonnes Supplied 
(S)  

/ Received (R) 
Manure type 

Nitrogen 
content  
kg/t/m³ 

Received from / 
Supplied to  

30/03/2016 1,000t ( S ) Cattle FYM 6 

Mr Brown, 
Green Farm, 

Duns 

15/07/2016 500t ( R )  Layer manure 19 

Mr Smith, Town 
Farm,  

Gordon 



Manufactured Fertiliser Inventory 

• Purchases 

 

• Used 

 

• Retained 

 



Example Fertiliser Inventory 

Calendar Year 2016 

Fertiliser type 
Opening stock in 

tonnes 

Purchased 
fertiliser  
in tonnes 
(01/01) 

Closing stock in 
tonnes 
(31/12) 

        

20:10:10 3 30 0 

        

34.5% 0 20 5 

        



 

 

Rules For Application & Storage of N 

Fertiliser & Manure 



Rules For Application & Storage 

of N Fertiliser & Manure 

• No applications to take place when land is;  

– Waterlogged 

– Flooded 

– Frozen for 12 hours or longer 

– Snow covered 

– sloped >12 degrees if risk of N entering water 

 

• All applications of N fertiliser must be recorded 



Rules For Application & Storage 

of N Fertiliser & Manure 

• No application of manufactured N fertiliser during the 

following periods: 

 

 

 

• Applications to WOSR permitted 

 

• A max of 100kg/ha can be applied to other brassica 

crops during closed period 

 

Grassland Other Land 

Lothian and Borders 
NVZ 

15th September to 15th 
February 

1st September to 15th 
February 



Rules For Application & Storage of 

N Fertiliser & Manure 

Organic manure:  

 

• 250kg N/ha/field application limit for organic N 

 

• No spreading within 10m of a watercourse 

 

• No spreading within 50m of a well, borehole or 

other water supply 

 



Rules For Application & Storage of 

N Fertiliser & Manure 

Organic manure with a high available N content 

• No spreading within the NVZ during the following 

periods: 

 

 

 

 

*applications permitted up to and including 15th September 

if a cereal crop is sown before that date, also permitted up 

to 30th September if the land is sown with OSR 

Grassland Other Land 

Sandy or shallow soil 1st September to 31st 
December 

1st August to 31st 
December * 

All other soils 15th October to 31st 
January 

1st October to 31st January 



Rules For Application & Storage of N 

Fertiliser & Manure 

• Quantitative restrictions: 

– 4 weeks prior to the start of the closed period  

– the last day of the closed period  until 14th February 

– 5 t/ha for layer manure / 30 m3 for slurry  

 

• If applied to bare ground during July, August or September, 

crop must be sown within 6 weeks of first application 

 

• At least 3 weeks must elapse before a repeat application of 

organic manures 

 

 

 



Rules For Application & Storage of 

N Fertiliser & Manure 

Solid manure: 

 

• Temporary field heaps in place for no longer than 12 months   

• Site cannot be reused for 24 months 

 

• Any permanent storage site must be on an impermeable 

surface which prevents drainage to the water environment 

 

• Must have a waterproof covering or adequate facilities to 

collect run off 

 

 



 

 

Common Issues Found at NVZ 

Inspections 



Common Issues Found at NVZ 

Inspections 

• NVZ plan not available 

• Applications of nitrogen within closed periods 

• Nmax breach (plan not being followed or understood) 

• No evidence to support yield or market adjustment 

• Applications of organic manures with high available N 

• Records not matching NVZ plan 

• 250kg/ha N organic manure limit exceeded 

 

 



Closed Period Breach 

Chemical fertilliser 
Grassland                       *         

Otherland                                 

High Available 
N manures 

Sandy/Shallow soils  
Grass                             

Other Land                      **           

  January Febuary March April May May June July August September October November December 

Other Soils  
Grass                                 

Other Land                                

Close period  

Quantititive restrictions 

** Application permitted if sowing a crop, 15/9 for cereal, 30/9 for 
WOSR 

* Can apply 30 kg/ha for WOSR  

  



Nmax Breach 

• Incorrect calculation of Nmax 

• Not accounting for organic Nitrogen in calculations 

• Incorrect previous crop  

– grassland, brassicas, N fixing, rape with high residue 

groups 

• Autumn Nitrogen application on WOSR (>30kg / ha) 

• Use of English figures when calculating N requirements 

(RB209 Fertiliser Manual) 

 

 



Nmax Breach Due to Incorrect 

Soil Texture 

Soils for Scotland website 

http://map.environment.gov.scot/Soil_maps/?layer=9
http://map.environment.gov.scot/Soil_maps/?layer=9


No Evidence to Support Yield or 

Market Adjustment 

 

• Three years of yield data to prove higher than 

average yields 

 

• Contract from millers to prove that wheat is 

grown for milling market or for high N grain 

distilling 

 



Records Not Matching NVZ Plan 

 

• Incorrectly recorded fertiliser applications 

• E.g. recording AN 34.5% when Urea (46%) has been 

applied 

• Importing poultry manure with no account for it in Nmax 

or NVZ plan 

• Incorrect livestock numbers 

• Not recording where organic manures are applied 

 

 

 



250kg/ha N 12 Month Period  

30/9/15 

30t/ha FYM =  

180kg of N   

5/10/15 

Drilled WW 

10/8/16 

WW Harvested 

15/8/16 

5t/ha layer manure 
applied 

=95kg of N 

16/8/16 

OSR drilled  



NVZ Quiz 

1. When should your NVZ plan be completed by? 

2. If you let grazing land annually, who keeps the records?  

3. On the RAMS map, what does orange mean? 

4. What areas should you colour red on your RAMS map? 

5. How long can a temporary midden remain in one 

place? 

6. How soon can you reuse that same site for storage? 

7. Minimum distance from surface water that your 

middens must be? 

8. If poultry manure cannot be stored in a field heap (i.e. 

laying hen manure), how many weeks storage do you 

need if it’s not exported off the farm? 

 

 



NVZ Quiz 

9.   What is the livestock loading limit on a holding? 

10. What is the field application limit for organic Nitrogen?  

11. What is the Nmax? 

12. Apart from planned crop and soil type, what else do you 

need to know to work out your Nmax? 

13. What factors can you use to increase the Nmax? 

14. How many weeks must you leave between livestock 

manure applications? 

15. Between what dates must you not apply inorganic 

fertilisers in Borders NVZ on arable land? 

16. When do the quantitative restrictions apply? 



PLANET Scotland 

• Field-level nutrient and lime recommendations based on 

SAC Technical Notes 

 

• Field-level records to meet NVZ compliance requirements 

 

• Also an effective nutrient management tool for N, P & K, 

taking account of soil analysis and manure applications 

 



 

 

Nutrient Budgeting 



Silage: High vs Low P & K 

Crop Need 
From 
Manures From Fertiliser 

Silage  
(High P & K) N 120 0 120 £60.00 

  P 17 0 17 £10.20 

  K  60 0 60 £24.00 

        
Fertiliser 
Cost / ha £94.20 

Crop Need 
From 
Manures From Fertiliser 

Silage  
(Low P & K) N 120 0 120 £60.00 

  P 74 0 74 £44.40 

  K  140 0 140 £56.00 

        
Fertiliser 
Cost / ha £160.40 

Saving / ha  £66.20 



Silage: with Slurry & Without 

Crop Need 
From 
Manures From Fertiliser 

Silage & 
Slurry N 120 24 96 £48.00 
Slurry @ 
30m3/ha P 34 36 0 £0.00 

  K  120 96 24 £9.60 

        
Fertiliser 
Cost / ha £57.60 

Crop Need 
From 
Manures From Fertiliser 

Silage no 
Slurry N 120 0 120 £60.00 

  P 34 0 34 £20.40 

  K  120 0 120 £48.00 

        
Fertiliser 
Cost / ha £128.40 

Saving / ha  £70.80 



Spring Barley: with FYM & Without 

Crop Need 
From 
Manures From Fertiliser 

Spring Barley 
(FYM) N 130 11 119 £59.50 

FYM fresh @ 
15t/ha P 52 48 4 £2.40 

  K  71 120 0 £0.00 

        
Fertiliser 
Cost / ha £61.90 

Crop Need 
From 
Manures From Fertiliser 

Spring Barley 
(No FYM) N 130 0 130 £65.00 

  P 52 0 52 £31.20 

  K  71 0 71 £28.40 

        
Fertiliser 
Cost / ha £124.60 Saving / ha  £62.70 



 

 

Nutrient Network Farm 
 



Nutrient Network Farm 



Nutrient Network Farm 

• 1st meeting held at Girrick two weeks ago 

 

• Take a ‘before and after’ look at how to protect and 

improve farm soils and make best use of both organic 

and inorganic fertilisers 

 

• Aim is to save money, benefit yields and improve farm 

efficiency and resilience 

 

 

 

 

 



Nutrient Network Farm 

 



Thank You 


