
 

Jordan Lake Nutrient 
Management 

 

Introduction, Background,  
and Rules 



Where Does Your Drinking Water Come From? 

Does it come from here? 



Had you Rather Swim In  

This 

Or This 



Is Water Related Recreation Important to 
North Carolina?  



Is There a Relationship to Clean Water in 
Our Culture? 
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Jordan Lake Facts 

• Created from Haw River and New Hope Creek 

• Original name:  New Hope Lake 

• Named for Senator B. Everett Jordan 

• 13,940 acres, 200 miles of shoreline 

• Elevation 216 feet, 113 feet above stream bed 

• 245 billion gallons of water on a typical day 

• The reservoir was developed and is managed 
by the United States Army Corps of Engineers 
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Jordan Lake Purpose 
 

The Reservoir was commissioned for the 
purposes of flood control, downstream water 
quality, fish and wildlife conservation, 
recreation, and water supply.  It was created in 
1983 by the damming of the Haw River a short 
distance upstream of its confluence with the 
Deep River. 



Jordan Lake Camping 



Jordan Lake Boating 



Jordan Lake Fishing 



Jordan Lake Swimming 



Jordan Lake Drinking Water 



Jordan Lake Wake Quality Problems 

• Jordan Lake has been consistently rated as 
eutrophic or hyper-eutrophic since its 
impoundment in 1983.   

• “Eutrophic” is an over-abundance of nutrients 
in the lake, primarily nitrogen and 
phosphorus, which may result in algal blooms 
and poor water quality. 

 



Jordan Lake Problems 

• The state began taking actions to address the 
nutrient problems early in the lake’s history.   

• The Environmental Management Commission 
designated the Reservoir a Nutrient Sensitive 
Water the year of its impoundment (1983), 
and imposed phosphorus limits on 
wastewater dischargers.   

• The lake did not respond to these controls. 

 



Jordan Lake Problems - 1998 



Jordan Lake Problems - 2008  



Jordan Lake: 
 Rules Developed to Reduce Nutrient 

Loading  

• In 2006 the Department of 
Environment and Natural Resources 
began developing rules to reduce 
nutrient loading to Lake Jordan 

• Rules published 2007, with a 90 day 
public comment period 

• Rules approved November 2008 

• Rules signed into law January 2009 



Jordan Lake Rules 

• Old/New Development 

• Waste Water Treatment 
Plants 

• Nutrient Management 

• Agriculture 

• Buffer Protection 

 

 



Jordan Lake: 
 Required Nutrient Load Reductions 

• Nutrient Load Reductions 
required by the state of North 
Carolina from the 1997-2001 
baseline period 
– Upper New Hope Sub Basin: 35% 

Nitrogen and 5% Phosphorus 
– Lower New Hope Sub Basin: 0% 

Nitrogen and  0% Phosphorus     
– Haw Sub Basin: 8% Nitrogen and 5% 

Phosphorus 



Jordan Lake Rules 

• Old/New Development 

• Waste Water Treatment 
Plants 

• Nutrient Management 

• Agriculture 

• Buffer Protection 

 

 



 
  

Jordan Lake Nutrient Management Rule: 
Who Needs to Participate 

• Applicators to any of the following lands: 

– Commercial cropland, including pastureland, regardless 
of acreage. 

– Commercial ornamental, floriculture, or greenhouse 
operations, regardless of acreage. 

– Golf courses, public recreational lands, road or utility 
rights-of-way, or other commercial or institutional lands 
that total at least five acres. 

• Hired applicators who apply to a combined total of at least 
five acres per year. 

 



 
  

Jordan Lake Nutrient Management Rule: 
What Do You Need to Do 

 

• Attend nutrient management training 

or 

• Use a certified nutrient management plan 
written by a nutrient management planner 



 
  

Jordan Lake Nutrient Management Rule: 
Who Does Not Need to Participate 

• Homeowners are exempt if they fertilize their 
own lawns 

• With the exception of homeowners, everyone 
who hires an applicator must ensure that the 
applicator has attended and completed the 
nutrient management class or applies pursuant 
to a nutrient management plan that has been 
approved by a designated technical specialist. 

 



Jordan Lake Rules 

• Old/New Development 

• Waste Water Treatment 
Plants 

• Nutrient Management 

• Agriculture 

• Buffer Protection 

 

 



Jordan Lake Agriculture Rule: 
Who Is Covered? 

• Applies to all commercial agricultural producers 
(crop and horticulture) and livestock producers with 
the following number of animals: 
– 5 horses 
– 20 cattle 
– 20 swine (unconfined) or 150 swine (confined)  
– 650 turkey or 3,500 chickens  
– 120 sheep or 130 goats 
– 20,000 lbs of any combination of species 

 
   

 



Jordan Lake Agriculture Rule: 
What Has to Happen? 

• Nitrogen and phosphorus 
reduction goals have been 
established and must be 
met at the subwatershed 
level. 

• County Soil and Water 
District Offices will calculate 
nutrient reductions due to 
conservation practices. 
   

 



Jordan Lake Rules 

• Old/New Development 

• Waste Water Treatment 
Plants 

• Nutrient Management 

• Agriculture 

• Buffer Protection 

 

 



Jordan Riparian Buffer Rules 

•50 foot vegetated buffer required 
Zone One = inner 30 feet, undisturbed vegetated 
area 
Zone Two = outer 20 feet, stable vegetated area 

 
•Existing uses next to a stream that are present and 
ongoing are grandfathered and do not need buffers 
 
 



Where Does the Jordan Lake  
Buffer Rule Apply? 

• The riparian buffer applies to the following types of 
surface waters: 

– Intermittent streams 

– Perennial streams 

– Modified natural streams 
 

• Contact your DWQ Regional Office to determine if a 
surface water is subject to the riparian buffer rules 

• http://portal.ncdenr.org/web/wq/home/ro 

– Lakes 

– Reservoirs 

– Ponds 

http://portal.ncdenr.org/web/wq/home/ro


Next Chapter 
Jordan Lake Nutrient Management 

How Pollutants Move and 

Conservation Practices 

 



 

Jordan Lake Nutrient 
Management 

 

How Pollutants Move and 
Conservation Practices 



Conservation Practices 

• Just as a weed is a ‘plant out of place’, soil, 
fertilizer, or nutrients only become pollutants 
when they move off-site 

• Nutrients are valuable resources when kept on 
the land 

• Let’s review how to keep them on-site in row 
crops, pastures, and lawns… 



North Carolina is Rainy! 

• While water is 
necessary to grow 
crops, it also provides 
the transport 
mechanism for 
pollutants 

• Rainfall  in NC is 
variable and 
unpredictable! 

44.7’/yr 

37”/yr 
90”/yr 

46’/yr 



Erosion and Sedimentation 

Sediment is the 
number 1 water 
pollutant in 
North Carolina 
and the United 
States….BUT 

Nutrients are the 
major problem 
in Jordan Lake 



How Does P Move? 
Rainfall 

Infiltration & 
Percolation 

P Leaching 

Subsurface Lateral Flow 

Soil Erosion 
(Particulate P) 

Precipitation > Infiltration= Surface Runoff 
(Dissolved P) 

(Sedimentation) Delivery 



EPA Water Quality Criteria for Phosphorus 

• 0.05 part per million (ppm) 

– stream that discharges into lake or reservoir 

• 0.025 ppm 

– lake or reservoir 

• 0.1 ppm 

– streams that do not discharge 

• 0.01-0.03 ppm 

– to stop algal blooms 



N Leaching Losses 

<1 lb per acre per year 

10 to 20 lb per acre per year Water standard 
      < 1 ppm 



Row Crop Conservation Practices 

• Nutrient management 

• No-till/strip till 

• Terraces and diversions 

• Grassed waterways/ filter strips 

• Water/sediment control basins 

• Contour/strip farming 

• Riparian buffers 

• Cover crops/crop residue management 



Nutrient Management 

• Apply Nutrients at the right rate and time 

• Apply Nutrients correctly (placement) 

• Apply Nutrients using the right source 

 

• Nutrient management  improves 

• nutrient use efficiency 

• saves farmers money 



No-till or Strip-till 

• Reduces soil erosion 

• Allows better rainfall 
infiltration 

• Reduces trips across 
field 



Terraces 

• Serve as small dams 
on hillsides 

• Designed to control 
runoff from 10 year 
24 hour storm 

• Designed to infiltrate 
water or discharge to 
a stable outlet 



Grassed Waterways/Filter Strips 

• Placed where water 
concentrates and 
flows off field 

• Prevent erosion 

• Slow water flow 
allowing infiltration, 
filtration 

• Provide habitat, 
roadways 



 Water/sediment Control Basins 

• Allows for: 

– Settling of total 
suspended 
sediments 

– Sediment deposition 

– Retention of runoff 

– Some nutrient 
removal 

Higganbothanmdrain 



Strip Cropping 

• Planting on contour creates ‘crop terraces’ 
that slow runoff 

• Alternate cropping of strips maintains partial 
year-round cover 



Streamside (Riparian) Buffers 

• Filter runoff 

• Purifies groundwater  
(denitrification) 

• Stabilizes stream 
banks 

• Provides terrestrial 
and aquatic habitat 



Winter Non-Fertilized Cereal Cover Crops 

• Should be planted as 
soon as possible 
after crop harvest 

• Serve to protect soil 
from erosion, and 
can conserve 
nutrients and add 
organic matter 



Cover Crop Type N Reductions
(%)

Wheat 5

Oats 10

Rye, Triticale 15

Nitrogen Reductions by Cover Crop 



Pasture Conservation Practices 

• Forage management 

• Nutrient management 

• Rotational grazing 

• Alternative watering 

• Riparian buffers 

• Exclude cattle from streams 



Forage Management 

• Maintain proper pH 

• Grass selection 

• Do not overstock 

• Repair bald spots and 
erosion 

• Fertilize according to 
crop needs (N) and soil 
test results (P and K) 

• Maintain appropriate 
grazing heights 



Nutrient Management 

• Manage fertilizer or 
organic amendments: 

– Rate 

– Source 

– Placement 

– Timing 

• Cool season grasses 

• Warm season grasses 

 



Alternative Watering 

• Provide an alternative 
to watering from 
streams or ponds 

• Decreases soil erosion 
and maintains stable 
stream banks 

• Provides year-round 
clean, freeze-proof 
water source 



Cattle Exclusion from Streams 



Riparian Buffers 

• Stream bank 
protection 

• Runoff filtration 

• Reductions in 
groundwater 
nitrogen 

• Stream habitat 
improvement 



Natural Conservation Practices ??? 



Next Presentation 
 Jordan Lake Nutrient Management  

How to Make Nutrient Decisions 

 



 

 Jordan Lake Nutrient 
Management  

 
How to Make Nutrient Decisions 



Why Do We Have  
Fertilizer Plans or  

Nutrient Management Plans? 

• Provide nutrients for plant production 

• Properly utilize manure or organic by-products as a 
plant nutrient source. 

• Minimize loss of nutrients from agriculture and 
urban sources to surface and ground water. 

• Improve or maintain the physical, chemical, and 
biological condition of the soil. 

 



How Do We Know the Amount of 
Nutrient in the Soil Available for 

Plant Growth? 

Soil Testing 



Why Do We Soil Test? 

• Maintain high yields or aesthetic quality 

• Reduce costs 

– Unnecessary fertilizers just increase costs 

• Protect the environment 

• Routine monitoring can spot nutrient 
problems before they become nutrient 
deficiencies or toxicities 

 



What Does Soil Testing Measure? 

• Does NOT measure the total nutrient 
concentration 

• DOES measure the plant available nutrient 
concentration in a soil sample 

• Estimates the ability of the soil to supply 
nutrients to a crop 

• DOES measure pH and acidity for accurate 
lime recommendations 

 



pH Measures Acidity 

Crop Optimum pH 

Lawn 6.0 

Centipede 
Grass 

5.5 

Corn 6.0 

Soybeans 6.0 

Pasture 
(Bermuda) 

6.0 



Soil Sampling Methods 



Importance of Collecting a 
Representative Soil Sample 

• One acre of soil, 6” 
deep, weighs about 
2,000,000 pounds 

• Weight of soil in box 
about 1 pound 

• Weight of sample 
analyzed is about 2.5 
grams (1/10 of an 
ounce) 

 



Soil Sampling Depth 

     and 

 

Conservation 

Tillage 

8 
inches 

4 
inches 



Soil Sampling 

• Collect 15 to 20 cores 
– no more than 10 
acres 

• Sample different soil 
types and landscape 
positions  separately 

• Soil sample based on 
NC Cooperative 
Extension 
recommendations 

 



Soil Sample Handling 

• Obtain sampling boxes from NC Cooperative 
Extension offices 

• Mix  cores well in clean plastic bucket 

• Fill box to line 

• Send sample in for analysis as soon as possible 



C  1 
C  2 
C  3 

Corn-Gr 
Soybean 

Flue-cured tob 

001 
010 
013 

Pack 

Wake 

3 

Farmer Joe 

4300 Reedy Cr. Rd 

Zebulon, NC 

highyieldjoe@gmail.com 

 919   523 - 6000 



F   r  o   n    t 
Lawn 026 

Wake 

3 

Cool Joe 

4300 Reedy Cr. Rd 

Zebulon, NC 

joeyardman@gmail.com 

 919   523 - 6000 

B   a  c   k 
Lawn 026 

A  B   e  d    Azalea 020 
F  L   B   e  d    Flower garden 023 





http://www.ncagr.com/agronomi/sthome.htm 

NCDA&CS AGRONOMIC DIVISION 
SOIL TESTING SECTION 
1040 MAIL SERVICE CENTER 
RALEIGH NC 27699-1040  

Mail Address: 
NCDA&CS AGRONOMIC DIVISION 
SOIL TESTING SECTION 
1040 MAIL SERVICE CENTER 
RALEIGH NC 27699-1040  

UPS or FedEx 
NCDA&CS AGRONOMIC DIVISION 
SOIL TESTING SECTION 
4300 REEDY CREEK ROAD 
RALEIGH NC 27607-6465  



Soil Analysis Basics 



Soil Testing Extractant 

• NCDA&CS Uses the 
Mehlich-3 Extractant 

• If you use a commercial 
lab for your soil testing, 
that lab must use 
Mehlich-3 Extractant AND 
the fertilizer 
recommendations must 
match NCDA&CS to meet 
legal requirements in the 
Jordan Lake River Basin 



How to Read Your Soil Reports 



Crop, Hay, and Pasture Soil Test 



Crop , Hay, and Pasture Lime 
Recommendations 



Other Fertilizer Recommendations 

Nutrients 
• Phosphorus (P) 
• Potassium (K) 
• Sulfur (S) 
• Manganese (Mn) 
• Copper (Cu) 
• Zinc (Zn) 

Fertilizer Rates 
•Determined based on yield 
response to fertilizer  
•Strategy is to fertilize the 
crop, not the soil 
•Fertilizer recommendations 
are in pounds per acre 
•Lime recommendations are 
in tons per acre 



Crop , Hay, and Pasture Phosphorus 
Recommendations 



NCDA Index System 

• Unique to North 
Carolina 

• Used for 
phosphorus (P), 
potassium (K), 
manganese (Mn), 
zinc (Zn), copper 
(Cu), sulfur (S) 

• Converts nutrients 
to common index 
value 

Index Value Index 
Rating 

Fertilizer 
Response 

0-25 Low High 

26-50 Medium Medium 

51-100 High Low 

>100 Very High None 



Zinc and Copper Can Be Toxic 



Soil Test Reports, Crops, and  
Nitrogen Recommendations 

Based on crop code,  
not on test results 
 
DO NOT USE 
THIS 
RECOMMENDATIO
N FOR 
AGRICULTURAL 
CROPS!!! 



Amount of Nutrients: Nitrogen 

Yield Goal 



How to Determine Nitrogen Rate 
Based on Realist Yield Expectations 

(RYE) for Agronomic Crops, Including 
Pasture and Hay 

Nitrogen Fertilizer Rate = RYE * Nitrogen Factor 
 
 

Realistic Yield 
Expectation based 
on soil type and crop 

Nitrogen Factor 
based on soil type 
and crop 



Step-by-Step: 
Determine 

Nitrogen Fertilizer 
Rate 

• Find the predominant 
soil series for each field 

• Find the realistic yield 
expectation and the 
nitrogen factor (see web 
site) 

• Credit previous legumes 

 



To Determine Your 
Predominant Soil 

Series for Your 
Fields 

• Call your local Soil and Water 
Conservation District 

• Check with your county GIS 
department 
 



Step-by-Step: 
Determine Nitrogen 

Fertilizer Rate 
 

• Find the predominant 
soil series for each field 

– Chewable 

 



Step-by-Step: 
Determine Nitrogen 

Fertilizer Rate 
 

• Find the predominant 
soil series for each field 

– Chewacla 

• Find the realistic yield 
expectation and the 
nitrogen factor 

 



Realistic Yield Database  
http://www.soil.ncsu.edu/programs/nmp/yields/index.php#county 

This web site is used to find Realistic Yield Expectation,  
Nitrogen Factor, and Nitrogen Fertilizer Rate based on 

Crop and Soil Series 



Step-by-Step: 
Determine Nitrogen 

Fertilizer Rate 
 

• Find the predominant 
soil series for each field 

– Chewacla 

• Find the realistic yield 
expectation and the 
nitrogen factor 

– RYE for Corn = 105 bu/ac 

– N Factor = 1.06 lb N/bu 

 Nitrogen Fertilizer = 105 bu per acre X 1.06 lb nitrogen per bu 
= 

111 lb nitrogen per acre 
 



Step-by-Step: 
Determine 

Nitrogen Fertilizer 
Rate 

• Find the predominant 
soil series for each field 

• Find the realistic yield 
expectation and the 
nitrogen factor (see web 
site) 

• Credit previous legumes 

 



Residual Nitrogen Credits for Legumes 

Legume N Available (lb/A) 

Soybean 15-30 

Peanuts 20-40 

Alfalfa 80-100 

Hairy Vetch 80-100 

Crimson Clover 60-75 

Austrian Winter Pea 50-60 
 

 



Step-by-Step: 
Determine Nitrogen 

Fertilizer Rate 
• Find the predominant 

soil series for each field 

• Find the realistic yield 
expectation and the 
nitrogen factor 

• Credit legume 

– soybeans 

Nitrogen Fertilizer = 105 bu per acre * 1.06 lb nitrogen per bu 
= 

111 lb nitrogen per acre – 15 lb nitrogen per acre (credit for 
legume) = 96 lb nitrogen per acre 

 



Nutrient Timing 
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Nutrient Timing 

• Time nutrient application 
as closely as possible with 
crop nutrient uptake 

• Split application (February 
60%), September (40%) 

• Do not apply nutrients to 
frozen, snow covered or 
saturated soil. 
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 Apply organic materials within 30 
days of the crop being planted or 
the crop breaking dormancy (for 
instance fescue) 
    

Fescue Nitrogen Uptake Curve 



Application Method: Fertilizer 



Application Method: Organic Sources 



• Grades: N, P2O5, K2O (23-3-3) 

• Homogeneous granular (ammoniated) 

– Premixed grades (27-3-3) 

– Uniform (10-10-10) 

• Bulk Blend 

– Physical blend of basic materials: 
NH4NO3, DAP, KCl others 

Fertilizer Types 



Nitrogen Fertilizer Sources Physical Form 
and Analysis 

Source % N Form 

Anhydrous 82 Pressurized 
Gas 

Urea 46 Granular 

Ammonium nitrate 34 Granular 

UAN (urea-ammonium 
nitrate) 

28-
32 

Liquid 

Ammonium sulfate 21 Granular 

Sodium nitrate 16 Granular 
 

 



Phosphorus Fertilizer Sources  
Physical Form and Analysis 

Source % P2O5 Form 

Normal super phosphate 16-22  
(11-12S) 

Gran. 

Triple super phosphate 44-53 Gran. 

Monoammonium 
phosphate (MAP) 

48-62 
(11-13 N) 

Gran. 

Diammonium phosphate 
(DAP) 

46-53 
(18-21 N) 

Gran. 

Ammonium polyphos-
phate (APP) 

35-62 
(10-15 N) 

Liq. 

 

 



Potassium Fertilizer Sources  
Physical Form and Analysis 

Source % K2O Form 

Potassium chloride 60 Gran. 

Potassium sulfate 50 (17) Gran. 

Potassium nitrate (13) 44 Gran. 

Potassium magnesium 
sulfate 

22 
(22,11) 

Gran. 

 

 



Granular Fertilizer Material: 
How to Determine Fertilizer Amounts? 

• How much ammonium nitrate should be 
applied to supply 80 pounds N per acre to a 
field? 



Calculate Granular Fertilizer for a Crop or 
Pastures 

• Ammonium nitrate is 34% N or  
0.34 pound N per pound of ammonium 
nitrate 

• 80 pounds N per acre  
0.34 pound N per pound ammonium 
nitrate 

 
 = 235 pound ammonium nitrate per acre 



Calculate a Liquid Fertilizer: UAN 

• UAN or Urea Ammonium Nitrate contains 30% N 
by weight (0.3 pounds per pound of UAN), and 
weighs 10.9 pounds lb per gallon 

• So 10.9 pounds per gal x 0.3 pounds N per pound 
of 30%UAN  
 = 3.3 pound N per gallon 
 

• 80 pounds N per acre               . 
3.3 pounds per gallon 30%UAN  
 
=24.2 gal 30% UAN per acre 



For Help On Nutrient Management, 
 Call Your County Cooperative Extension Office 

 

 

• Alamance   (336) 570-6740 
• Caswell   (336) 694-4158 
• Chatham   (919) 542-8202 
• Durham   (919) 560-0525 
• Guilford   (336) 375-5876 
• Orange   (919) 245-2050 
• Rockingham  (336) 342-8230 
• Wake   (919) 250-1100 

http://www.ces.ncsu.edu/index.php?page=countycenters 
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