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1 Introduction and Purpose 

Reclaimed wastewater is increasingly being used to irrigate turf grasses.  Irrigation with reclaimed 
wastewater is a beneficial use that reduces the amount of fresh water needed for the course and 
supplies needed nutrients, primarily nitrogen, for turf growth.  The Meadow Village golf course has used 
treated wastewater for irrigation since the course was constructed in the early 1970’s.  In 2004, a new 
advanced wastewater treatment plant was constructed that greatly improved the quality of the 
irrigation water applied to the course.  While nitrogen is vital for turf growth, over application can result 
in leaching of nitrogen into the groundwater and potentially result in nitrogen reaching the Middle Fork 
West Fork Gallatin River.  Once excess nitrogen reaches a surface stream it can result in undesirable 
algae growth that influences aquatic life in the stream.  The Nutrient Management Plan described in this 
document is intended to provide the framework to ensure nutrients from the golf course irrigation do 
not reach surface streams.  

Irrigation of the golf course with reclaimed wastewater was approved by the Montana Department of 
Environmental Quality (MDEQ) based on the applied nitrogen being equal to or less than the agronomic 
uptake rate of the turf grass.  The facility was approved to apply 150 pounds of Total Nitrogen (TN) per 
acre per year) to 185 acres of defined golf course and adjacent roughs with a 50 foot setback from 
surface streams.  The 150 pounds of allowed total nitrogen application includes inorganic applied 
fertilizers, nitrogen in the irrigation water, and nitrogen available in grass clipping that is returned to the 
soil and is available for plant uptake.    Figure 1-1 shows the approved irrigation area.   

 

Figure 1-1 
Meadow Village Golf Course 
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1.1 Governing Standards 

Section 75-5-317(2) h of the Montana Annotated Code considers land application of treated wastewater 
a non-significant impact when the application is based on the agronomic uptake of the applied 
nutrients. At this time, April 2012, draft irrigation and reuse standards are being proposed in Circular 
DEQ 2.  The proposed standards define four classes of reclaimed wastewater.  For unrestricted access 
areas, such as a golf course, the reclaimed wastewater must meet the Class A treatment standards.  
Table 1-1 shows the treatment standards required for irrigation on the golf course. 

Table 1-1 
Class A Treatment Standards 

Class Treatment Standard 

 

 

 

 

A 

Class A reclaimed wastewater must, at all times, be 
oxidized, coagulated, filtered and disinfected, as 
described below or defined in the chapter. 

Following treatment, Class A reclaimed wastewater 
effluent quality should have 10 mg/L or less of 
BOD5 and TSS. 

To achieve the turbidity requirements for Class A 
reclaimed wastewaters, a treatment process that 
incorporates coagulation, flocculation, 
sedimentation, and filtration is typically required. 

Class A reclaimed wastewater must be disinfected 
such that the median number of total coliforms 
organisms in the wastewater after disinfection, 
does not exceed 2.2 colony forming units per 100 
milliliters, as determined from the bacteriological 
results of the last seven days for which analyses 
have been completed and such that the number of 
total coliforms does not exceed 23 CFU per 100 
milliliters in any sample. 

The minimum monitoring level required during 
periods of use (including prior to seasonal startup) 
must include: continuous turbidity analysis with 
recorder, weekly total coliform analysis, and 
monthly total nitrogen analysis.  Weekly 
disinfectant residual analysis if chemical 
disinfection is being utilized. 

 

 

In addition, the irrigation system must be operated with a drying/wetting ratio of 3 to 1.  
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2 Golf Course Setting and Site Conditions 

2.1 Geology and Soil 

Figure 2-1 shows a map of the soils on the golf course and the locations of monitoring wells, lysimeters, 
and where permeameter tests were conducted.  The predominate soil is designated 280B a Libeg cobbly 
loam well drained moderately permeable soil.  The Natural Resource Conservation Service soil report 
lists the soil as having a saturated conductivity of 0.57 to 1.98 inches per hour.  The Libeg soil is reported 
to have a low water holding capacity of about 5.1 inches.  A ring permeameter test conducted on the 
golf course in 1995 showed this soil to have percolation rate of 3.5 inches per hour.  Two additional tests 
in a similar soil classification, but not on the golf course, showed test results of 1.19 inches per hour and 
3.98 inches per hour.   

The 608B soil borders the Middle Fork West Fork of the Gallatin and is called a Beehive –Mooseflat 
complex soil.  The permeability is classified as moderate in the upper part and rapid in the lower part.  A 
permeameter test conducted in 1995 showed a permeability of 17 inches per hour.   

The third soil in the irrigation area is designated 482C a Philipsburg-Libeg complex which is a well-
drained soil with a moderately high saturated conductivity of 0.2 to 0.57 inches per hour.  A 
permeameter test showed a percolation rate of 0.33 inches per hour. 

The irrigated area for each soil type, from Figure 2-1 is tabulated below: 

482C Philipsburg Libeg Acres            Irrigation Loop 

Area 1 6  North Loop 

280 B Libeg Cobbly Loam   

Area 2  37  North Loop 

Area 5 9 South Loop 

Area 7 7  South Loop 

Area 8 81.5 South Loop 

Subtotal 280B 134.5  

608B Beehive Mooseflat complex    

Area 3 27  North Loop 

Area 4 3.5 South Loop 

Area 6 5.5 South Loop 

Subtotal 608B 36  

Total Irrigation area 176.5 North Loop Total = 70 Acres 

South Loop Total 106.5 Acres 

 

Table 2-1 lists the physical characteristics of the soils on golf course. 
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Table 2-1 
Physical Soil Characteristics 

Map Unit 
Depth 
Inches 

Sand 
% 

Silt 
% 

Clay 
% 

Organic 

Matter 

% 

Saturated 
hydraulic 

Conductivity 
In/hr 

Available 
Water 

Capacity 
In/in 

280B-Libeg  
 

0-7 40 38 22.6 2.0-4.0 0.57-1.98 0.12-0.14 

7-60 56 18 26.6 0.5-1.0 0.57-1.98 0.07-0.08 

608B 
Mooseflat 

0-2 39 37 23.6 55-90 0.56-5.95 0.3-0.6 

2-12 39 37 23.6 4.0-6.0 0.56-1.98 0.17-0.2 

12-24 18 54 27 1.0-2.0 0.56-1.98 0.1-0.14 

24-60 82 11 7 0.0-1.0 5.95-19.98 0.03-0.04 

482C 

Philipsburg- 

0-1 40 38 22.6 65-95 5.98-99.9 0.15-0.45 

1-15 40 38 22.6 4.0-8.0 0.56-1.98 0.18-0.2 

15-28 34 37 30 1.0-3.0 0.20-0.56 0.14-0.16 

28-60 34 37 26.3 0.0-1.0 0.56-1.98 0.12-0.14 

 

With the current irrigation system it is not possible to measure the volume of irrigation water applied to 
each soil type.  Therefore, a weighted average has been used to calculate the allowed hydraulic loading 
rate for the golf course.  Using the percolation rates and areas in Table 2-2 a weighted average 
permeability of 1.58 inches/hour is calculated.   

Table 2-2 
 Summary of Soil Types and Percolation Rates 

Soil Type Area Percolation Rate 

 280B Libeg Cobbly loam 134.5 acres 1.19 inches/hour(lowest measured result from 
permeameter tests) 

 608B Beehive-Mooseflat 

Complex 

36 acres 3.25 inches/hour (average of lowest published 
saturated conductivity values) 

 482C Philipsburg _Libeg 

Complex 

6 acres 0.33 inches/hour (measured result from 
permeameter test) 

 
The EPA recommends using 4-10 percent of the saturated vertical conductivity for design.  In this 
Nutrient Management Plan we have used 4% of the percolation rate listed above (1.58 in/hr).  
Therefore, a percolation rate of 0.063 inches/hour is used in calculating the hydraulic capacity of the golf 
course. 
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2.2 Turf Types, Locations, and Fertilization Requirements 

The golf course fairways are seeded with Kentucky Blue Grass and the greens are seeded with Penncross 
and Penneale bent grasses.  Kentucky Blue Grass has a nitrogen uptake rate of approximately 150 to 200 
pounds per acre per year.  The total nitrogen application supplied by manmade fertilizer, reuse 
irrigation, and nitrogen available in the grass clipping is based on not exceeding an application rate of 
150 pounds per acre per year.   

The bent grasses used on the greens are reported to have 
nitrogen requirements of 175 to 350 pounds per acre per 
year. 

There are a wide variety of factors that influence the form 
and amount of nitrogen in the soil and the amount 
available to the turf grass.  Grass clipping that are not removed can represent a significant source of 
nitrogen for new grass growth, while denitrification can remove nitrogen as an available nitrogen source 
for grass growth.  While estimates vary, for this Nutrient Management Plan it is estimated that 36 
pounds per acre of nitrogen are supplied through the decomposition of grass clipping left on the course.  
The golf course manager indicated they apply approximately 5.5 pound of nitrogen per acre per year.  
Based on an approved nitrogen application rate of 150 pound/acre/ year, 108 pounds of nitrogen can be 
supplied through irrigation with the reclaimed wastewater.   

2.3 Groundwater 

Groundwater in the area of the golf course is generally 25 feet or less below ground surface.  The 
groundwater generally flows to the east with a gradient of 0.028. 

2.4 Surface Water 

The Middle Fork West Fork Gallatin River flows through the golf course and therefore has the greatest 
potential of being impacted by nutrient runoff or leaching of nutrients from the golf course.  

  

Based on an approved nitrogen 
application rate of 150 pound/acre/ 
year, 108 pounds of nitrogen can be 
supplied through irrigation with the 

reclaimed wastewater. 



 

H:\06\M357115\Nutrient Management Plan\NMP.docx - 7 - 
4/13/2012@12:09 PM 

3 Irrigation System 

3.1 Pumps 

The main pumps for the irrigation system are housed in the basement of the filtration building.  There 
are five pumps that can pump to the course.  Pump 1 pumps to the north loop of the golf course while 
pump 3 pumps to the south loop.  Pump 2 can pump to either loop. 

Table 3-1 lists the pumps rated capacities but all of the pumps operate on variable frequency drives 
(VFD) and therefore pumping rates will vary based on the number of sprinklers operating on the golf 
course.  The VFD varies the pump speed to maintain a constant discharge pressure.  The pumps speed 
up to increase the flow rate while maintaining a constant discharge pressure. 

Table 3-1 
Pump Horsepower and Capacities 

Pump Designation Horsepower Capacity 

Pump 1 150 1150 gpm at 120 psi 

Pump 2 150 1150 gpm at 120 psi 

Pump 3 100 1250 gpm at 78 psi 

Pump 4 25 160 gpm at 108 psi 

Pump 5 7-1/2 38 gpm at 117 psi 

 

Flow meters (Mag-meters) were installed on each pump discharge line in the fall of 2010.  Figure 3-1 
shows the location of each meter. Each meter has a separate totalizer to allow the combined pumping 
rate to be determined.  The flow meters are tied into the District’s SCADA system so flow data can be 
downloaded on a daily basis. 

Figure 3-1 
Pump Flow Meter Locations 
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3.2 Irrigation layout 

The irrigation system and sprinkler layout is shown on the map bound in the back of this report.  The 
system consists of approximately 1800 sprinkler heads.  In order to eliminate wind drift and overspray 
into surface waters, the heads should all have a 50 foot set back from surface water.  Where this is not 
possible, due to the existing course configuration, the use of a subsurface irrigation system should be 
evaluated to replace the conventional sprinkler system. 
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4 Nutrient Management 

4.1 Monitoring 

Monitoring and tracking of the nutrients applied to the golf course on a daily basis is a key component of 
the NMP.  Table 4-1 shows the parameters in the irrigation water that should be measured and a 
recommended sampling frequency.   

Table 4-1 
Irrigation Water Sampling  

Parameter Sampling Frequency 

Total Nitrogen Weekly during irrigation season 

Nitrate Nitrogen Weekly during irrigation season 

Ammonia Nitrogen Weekly during irrigation season 

Total Phosphorous Weekly during irrigation season 

E. Coli Weekly during the irrigation season 

 

The weekly data test data should be incorporated into a data base table with the flow data to calculate 
the pounds of nutrients applied per day along with a running total.  Appendix A contains an example 
spreadsheet used to track the pounds of nitrogen and phosphorous applied during the 2011 irrigation 
season. 

In addition to monitoring the nutrients in the applied irrigation water, there are six lysimeters with rain 
gauges and six monitoring wells located throughout the golf course (refer to Figure 2-1 for locations).    
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Table 4-2 shows the recommended monitoring schedule for the lysimeters and monitoring wells.  The 
lysimeter measurements provide a means to verify that the nutrients applied through irrigation or 
through commercial fertilizers, are not leaching into the ground water.   

The existing lysimeters are a bucket type lysimeter that must be pulled from the ground using a tripod 
and hoist in order to sample any water that has percolated through the soil layer.  Routine sampling 
with the current lysimeters would be extremely labor intensive and time consuming.  Therefore, it is 
recommended the District either replace the current lysimeters or install new lysimeters that can be 
sampled without having to pull the lysimeter from the ground.  Appendix B illustrates a modified 
lysimeter that could be sampled without pulling the lysimeter.  Appendix B also contains information on 
suction lysimeters that could be used for sampling soil water.   
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Table 4-2 
Lysimeter and Monitoring Well Monitoring Schedule 

Lysimeter  

Sample for volume of water Every two weeks 

Record volume in rain gauge  Every two weeks and after any rainfall event 
that exceeds 0.1 inches. 

Test Water in lysimeter: 

 Total nitrogen 

 Nitrate 

 Chloride 

Every two weeks when water is present in the 
lysimeter 

 

Table 4-3 is modified from the 1997 Big Sky Golf Course Water Quality Monitoring Plan, and outlines the 
general data collection procedures if the existing lysimeters are used for sample collection.  

Table 4-3 
General Data Collection Guidelines 

GENERAL 1. Record date of measurements 
2. Record the total gallons from flow meter at the pumps 
3. Measure precipitation from baseline rain gauge in ml and 

convert to inches. 

FOR EACH LYSIMETER 

 

1. Measure precipitation plus irrigation from rain gauge at 
lysimeters (convert ml to inches) 

2. Measure lysimeter weight prior to draining 
3. Drain lysimeter and measure volume of water collected 

(convert ml collected to inches) 
4. Measure lysimeter weight after draining 
5. Close drain valve and replace end cap on drain valve 
6. Carefully replace lysimeter into PVC casing. 

 

4.2 Irrigation Volumes 

The allowable irrigation volumes can be controlled either by the nitrogen uptake rate or by the 
permeability of the soils.   

The treatment plant was designed for a total nitrogen concentration in the effluent of 10.0 mg/l.  During 
2010, the total nitrogen concentration in the irrigation water averaged 9.19 mg/ and in 2011 the 
concentration averaged 7.4 mg/l TN. 
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The following two tables illustrate the allowable 
irrigation volume during a cool year and an average 
year with a total nitrogen concentration of 10 mg/l–N, 
an allowable load from irrigation of 108 pounds of 
nitrogen, and using 4% of the weighted average 
percolation rate of 1.58 inches/hour.  The calculated 
allowable irrigations volumes for a wet/cool year and 
for an average year are summarized below. 

Wet/Cool Year  308.2 MG 

Average Year  317.3 MG 

It is important to note that potential 
groundwater mounding and course 
playability will limit the irrigation 
volumes below the calculated volumes 
from nutrient or hydraulic loading. 
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Table 4-4 
Average Year Irrigation 

  

Constants: Description:

1.58 Soil Permeability (in/hr) -- Weighted average of soil permeability on the course

4% Percolation Rate Factor -- fraction of the soil permeability used for estimating the design percolation rate (typically 4-10%)

108 Agronomic Nitrogen Uptake Rate (lb/ac/yr) -- based on kentucky bluegrass fairways of 150 pounds/year with 42 pounds supplied by grass clippings and applied fertilizer

10 Applied Effluent Nitrogen Concentration (mg/L) -- Total nitrogen concentration in irrigation water

20% Nitrogen Removal from Chemical Reactions -- fraction of applied nitrogen removed by denitification and volatilization (typically 15-25% for design)

176.5 Irrigated Area (ac) -- calculated fairway and rough area, excluding required buffer areas for wetlands, roads, etc.

90% Application Efficiency -- ratio of volume collected at ground surface to volume delivered (estimate of sprinkler evaporation losses)

Land Application Disposal (LAD) Plan: Average Year Scenario

Month
Total 

Days

Growing 

Season 

Days

ET
1  

(in)

ET 

(cm)

Total 

Precip
2 

(in)

Total 

Precip 

(cm)

Perc 

Rate
7 

(cm)

HLR - Soil 

Permeablilty 

(cm)

Nitrogen 

Uptake
3 

(kg/ha)

HLR - 

Nitrogen
4 

(cm)

Design 

HLR
5 

(cm)

Controlling 

Factor

Design 

HLR    

(in)

Effective 

Irrigation 

Volume 

(MG)

Gross 

Delivery 

Volume 

(MG)

Jan 31 0 --- --- --- --- --- --- --- --- --- --- --- --- ---

Feb 28 0 --- --- --- --- --- --- --- --- --- --- --- --- ---

Mar 31 0 --- --- --- --- --- --- --- --- --- --- --- --- ---

Apr 30 0 --- --- --- --- --- --- --- --- --- --- --- --- ---

May 31 12 0.92 2.3 2.48 6.3 15.4 11.5 6.9 8.7 8.7 Nitrogen 3.41 16.4 18.2

Jun 30 30 3.82 9.7 2.84 7.2 38.5 41.0 28.8 36.0 36.0 Nitrogen 14.18 68.0 75.5

Jul 31 31 4.82 12.2 1.65 4.2 39.8 47.9 36.3 45.3 45.3 Nitrogen 17.85 85.6 95.1

Aug 31 31 4.16 10.6 1.58 4.0 39.8 46.4 31.3 39.1 39.1 Nitrogen 15.40 73.8 82.0

Sep 30 30 2.35 6.0 1.77 4.5 38.5 40.0 17.7 22.2 22.2 Nitrogen 8.72 41.8 46.5

Oct 31 3 0.00 0.0 1.29 3.3 3.9 0.6 0.0 0.0 0.0 Nitrogen 0.00 0.0 0.0

Nov 30 0 --- --- --- --- --- --- --- --- --- --- --- --- ---

Dec 31 0 --- --- --- --- --- --- --- --- --- --- --- --- ---

SEASON 365 137 16.07 40.8 11.61 29.5 175.9 187.3 121.0 151.3 151.3 --- 59.57 285.5 317.3

Notes:

1.  The ET used median monthly value from 35 years of data at Lake Yellowstone, WY from the Wyoming Irrigation Guide.  

2.  The precipitation used the average monthly precipitation based on 39 years of record at the Meadow Village Station 3S

3.  The annual agronomic uptake rate has been proportioned to monthly ET.

4.  The analysis assumes no deep percolation of nitrates.

5.  The design hydraulic loading rate is based on the lesser of HLRs for soil permeability and nitrogen limit. 

    This analysis does not account for groundwater mounding which may limit the water applied to the course. 

6.  This analysis is based on the procedures and recommendations included in EPA Process Design Manual for Land Treatment of Municipal Wastewater (EPA 625/1-81-013).

7. Perc rate based on 8 hours per day of irrigation
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Table 4-5 
Cool Year Irrigation 

 

Constants: Description:

1.58 Soil Permeability (in/hr) -- Weighted average of soil permeability for various soils on golf course. 

4% Percolation Rate Factor -- fraction of the soil permeability used for estimating the design percolation rate (typically 4-10%)

108 Agronomic Nitrogen Uptake Rate (lb/ac/yr) -- based on Kentucky bluegrass fairys of 150 pound/year with 42 pounds supplied by grass clippings and applied fertilizer

10 Applied Effluent Nitrogen Concentration (mg/L) -- Total nitrogen concentratin in irrigation water

20% Nitrogen Removal from Chemical Reactions -- fraction of applied nitrogen removed by denitification and volatilization (typically 15-25% for design)

176.5 Irrigated Area (ac) -- calculated fairway and rough area, excluding required buffer areas for wetlands, roads, etc.

90% Application Efficiency -- ratio of volume collected at ground surface to volume delivered (estimate of sprinkler evaporation losses)

Land Application Disposal (LAD) Plan: Coolest / Wettest Year in 10 Years Scenario

Month
Total 

Days

Growing 

Season 

Days

ET
1  

(in)

ET 

(cm)

Total 

Precip
2 

(in)

Total 

Precip 

(cm)

Perc 

Rate7 

(cm)

HLR - Soil 

Permeablilty 

(cm)

Nitrogen 

Uptake
3 

(kg/ha)

HLR - 

Nitrogen
4 

(cm)

Design 

HLR
5 

(cm)

Controlling 

Factor

Design 

HLR    

(in)

Effective 

Irrigation 

Volume 

(MG)

Gross 

Delivery 

Volume 

(MG)

Jan 31 0 --- --- --- --- --- --- --- --- --- --- --- 0.0 0.0

Feb 28 0 --- --- --- --- --- --- --- --- --- --- --- 0.0 0.0

Mar 31 0 --- --- --- --- --- --- --- --- --- --- --- 0.0 0.0

Apr 30 0 --- --- --- --- --- --- --- --- --- --- --- 0.0 0.0

May 31 12 0.74 1.9 3.46 8.8 15.4 8.5 6.9 8.7 8.5 Permeability 3.35 16.1 17.8

Jun 30 30 2.99 7.6 3.96 10.1 38.5 36.1 28.0 35.0 35.0 Nitrogen 13.76 66.0 73.3

Jul 31 31 4.17 10.6 2.30 5.8 39.8 44.6 39.0 48.8 44.6 Permeability 17.54 84.1 93.4

Aug 31 31 3.62 9.2 2.20 5.6 39.8 43.4 33.9 42.3 42.3 Nitrogen 16.66 79.9 88.8

Sep 30 30 1.42 3.6 2.47 6.3 38.5 35.9 13.3 16.6 16.6 Nitrogen 6.54 31.3 34.8

Oct 31 3 0.00 0.0 1.80 4.6 3.9 0.0 0.0 0.0 0.0 Nitrogen 0.00 0.0 0.0

Nov 30 0 --- --- --- --- --- --- --- --- --- --- --- 0.0 0.0

Dec 31 0 --- --- --- --- --- --- --- --- --- --- --- 0.0 0.0

SEASON 365 137 12.94 32.9 16.19 41.1 175.9 168.4 121.0 151.3 147.0 --- 57.86 277.3 308.2

Notes:

1.  The ET used is a 10% probability cool year value from 35 years of data at Lake Yellowstone, WY from the Wyoming Irrigation Guide.  The ET in any month can be expected

     to equal or exceed the given values 9 out of every 10 years.

2.  The precipitation used is a 10% probability wet year value from SCS TR-21.  The precipitation in any month can be expected to be less than or equal to the given values 9 out

     of every 10 years.

3.  The annual agronomic uptake rate has been proportioned to monthly ET.

4.  The analysis assumes no deep percolation of nitrates.

5.  The design hydraulic loading rate is based on the lesser of HLRs for soil permeability and nitrogen limit.  

    This analysis does not account for groundwater mounding which may limit the water applied to the course

6.  This analysis is based on the procedures and recommendations included in EPA Process Design Manual for Land Treatment of Municipal Wastewater (EPA 625/1-81-013).

7. Based on 8  hour day of irrigation
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5 Best Management Practices 

In addition to the careful application and monitoring of manmade fertilizers and reuse water, there are a 
variety of measure that should be taken to ensure that drainage from the golf course does not reach 
surface waters and that all nutrients applied to the course are taken up by the turf grass and plants 
along the course.  Many of the practices outlined in this plan are outside of the control of the Water and 
Sewer District but the District is encourage to contact the golf course management and work to 
establish BMP’s that are followed. 

BMP #1 Know the type and content of manmade fertilizers. 

The application rate of fertilizer should be carefully recorded with the date applications are made and 
the pounds of nitrogen and phosphorous applied. 

BMP #2 Keep accurate records of reuse water and nutrient concentrations 

Keep a spreadsheet up to date that shows the volume of reuse water irrigated on a daily basis and the 
concentration of nitrogen and phosphorous in the reuse water.   

BMP #3 Control the irrigation areas and irrigation during windy conditions 

Keep all sprinkler heads directed away from the surface streams and maintain a 50-foot setback 
between irrigated areas and surface waters when possible.  Install a weather station and control that 
will automatically shut the irrigation pumps down during windy conditions to avoid wind drift of reuse 
water. 

BMP #4 Control surface runoff 

Eliminate any surface drains that drain directly to surface waters.  Create small wetland areas for surface 
drainage that cannot be eliminated. 

BMP#5 Calibrate the application equipment 

The only way to accurately know how much fertilizer is actually being applied is to calibrate your 
application equipment.  Calibration should be done in accordance with the manufacturer’s 
recommendation.  For granular materials, it may be necessary to recalibrate whenever using a new 
material with different flow characteristics. 

BMP#6 Maintain Water Quality Buffers 

Maintain a vegetated strip of land along surface waters composed of bushes and un-mowed areas.  
Unfertilized rough, mowed no lower than three inches, should be maintained in areas around surface 
water where it is not possible to maintain a buffer of brush and woody vegetation.  Control foot and cart 
traffic in buffer areas through signs and fencing.  Denser, deep-rooted areas are effective at removing 
sediments, fertilizers, pesticides, and grass clipping in surface water runoff and have several advantages: 

 Trunk, stems and leafy ground cover slow down runoff in areas prone to concentrated 
amounts from storms 
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 Decomposing woody roots help nitrate convert to less mobile forms of nitrogen 

 Nutrients can be taken up by the woody biomass 

 Forest litter forms a mat to filter runoff water 

BMP #7 Mix and Handle Chemical Away from Water Resources 

Pesticides, fertilizers and waste from equipment maintenance are all potential sources of surface and 
groundwater pollution.  Small releases of concentrated pesticides or fertilizers can result in substantial 
contamination of water resources, especially groundwater.   

BMP#8 Control Stormwater Runoff 

The purpose of stormwater control is to slow water velocities and reduce peak discharges in order to 
reduce erosion, flooding, and pollutant runoff before it enters surface waters.   

 Avoid the direct discharge of stormwater runoff from parking lots, service areas, buildings and 
roadways directly into watercourses.  Use grassy swales, filter strips and constructed wetlands.  

 Divert surface runoff onto wide, relatively flat vegetated areas. 
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NUTRIENT LOADING SPREADSHEET 

 

  









 

 

 

APPENDIX B 
ALTERNATIVE LYSIMETERS 



























FIVE IRON
25-3-10

GUARANTEED ANALYSIS: STORAGE AND DISPOSAL:
Total Nitroaen fNi 2500% Do no' contaminate water, food or feed by storage, disposal or cleaning of equipment.

530% Ammoniacal'NVtroqen Store in asafe manner-Slore in ori9inai conlainer on|y and keeP ,i9nt|y sealed wnen not in use-DiSDOSe ol unused Product and empty containers in
1970% Urea Nitroqen* accordance with Federal, State and local regulations.

Available Phosphate (P O ) 3.00% For chemical spills, leaks, fire orexposure, call CHEMTREC: (800) 424-9300.
Soluble Potash (K,0)....2....5. 10.00% F,RST AID:
buitur (b) - '° in all cases, call a poison control center ordoctor for further treatment advice.
iron (r-ej ° |f. SWAllowed. can ap0ison control center or doctor immediately. Have person sip aglass of water if able to swallow. Do not induce vomiting unless
Plant Nutrients Derived From: Monoammonium Phosphate, Urea, Polymer Coated Urea, told to by a poison control center ordoctor. Do not give anything to an unconscious person. IF ON SKIN, take off contaminated clothing. Rinse skin
Ammonium Sulfate Muriate of Potash, and Iron Sucrate. immediately with plenty of water for 15-20 minutes. IF INHALED, move person to fresh air. If person is not breathing, call 911 or an ambulance, then

give artificial resoiration. IF IN EYES, hold eye open and r.nse slowly and gently with water for 15-20 minutes. Remove contact lenses, if present, after
*17.50% Slow Release Nitrogen from Polymer Coated Urea. ihe firsts minutes, then continue rinsing.

DIRECTIONS FOR USE: Lbs. of Actual Nitrogen Lbs.of Actual 25-3-10 Lbs. of Actual 25-3-10 ADVANTAGES AND BENEFITS:
toapply per1,000 sq.ft. toapply per1,000 sq.ft. toapply peracre • Long term feeding -70% ofthenitrogen in this product isfrom polymer coated urea.

Turfgrass: 1.00 4.0 175 • Formulated for turfgrass areas with high performance needs.
Apply to dry turf or foliage and irrigate thoroughly immediately after application. Plan, nutrients may cause staining of sidewalks. Sweep walkways pnor ' Delivers consistently high color ratings and reduced clippings.
to irrigation. Walkways should be dry attime of application. Keep away from pools, ponds, etc. Do not contaminate potable water. f\ « • [Tift K I

PRODUCT COVERAGE: Based on the recommended rate, one 50-lb. bag covers 12,500 sq.ft. ,.___ -.. ._ -.— RFAPH OF CHILDREN
3-5-so LB. BAGS COVER ONE ACRE PRECAUTIONARY STATEMENT

qPRFADFR qFTTINPc;- HAZARDS TO HUMANS AND DOMESTIC ANIMALSbrntAUtn £>t IIMUo. Do nQ( jngest Avoid conlact wj:n skjni eyes or clothing. Avoid breathing dust, vapor or mist.
(4 lbs./1,000 sq.ft.) ScottsAccupro2000 M'/j {12 ft. spread width) Earthway 15 {12 It. spread width)

Lesco Commercial 15 {10 It. spread width) Spyker 7622 4.9 {12 It. spread width) Manufactured by: Wilbur-Ellis Company, 7 E.Washington Ave., Yakima, WA 98903
CBRII 5% {10It. spread width) K-032309

Note:Spreader settings are guidelinesonly. Spreaders should be checked foraccuracy.

CInformation regarding the contents and levels ofmetals ill this product is available on the internet at liiip://www.rogulaiory-info-we.com/)
Conditions ol Sale and Limitation ofWarranty and Liability: .

use or application weather, combination with other products, orcrop conditions. All such risks shall beassumed by Buyer and User, and Buyer and User agree to hold Manufacturer and Seller harmless Irom any claims rotating to such factors.
Sellor warrants that this product conforms tothe chemical description on the label. EXCEPT FOR THIS WARRANTY.THE PRODUCT IS FURNISHED "AS-IS." AND NEITHER SELLER NOR MANUFACTURER MAKES ANY OTHER WARRANTIES, EXPRESS OR I^MPLIED WITH RESPECT-
TO THE SELECTION. PURCHASE OR USE OFTHIS PRODUCT; SELLER AND MANUFACTURER SPECIFICALLY DISCLAIM ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Buyer andUser accept all risksarising from anyuseof thisproduct,
including without limitation uses contrary to label instructions, under abnormal conditions, orunder conditions notreasonably foreseeable to (or beyond thecontrol of)Seller orManufacturer.
To the extent permitted by law. neither Manufacturer nor Seller shall be liable for any incidental, consequential or special damages resulting from the use or handling of this productJHEE^ OF MANUFACTURER AND
SELLER FOR ANY AND ALL CLAIMS LOSSES INJURIES OR DAMAGES (INCLUDING CLAIMS BASED ON BREACH OFWARRANTY. CONTRACT. NEGLIGENCc, TORT. STRICT LIABILITY OR OTHERWISE) RESULTING FROM THE USE OR HANDLING Or THIS PRODUCT. SHALL BE THc
RETURN OFTHE PURCHASE PRICE OFTHIS PRODUCT, OR,AT THE ELECTION OF MANUFACTURER OR SELLER. THE REPLACEMENT OFTHEPRODUCT.
These Conditions ofSaleandLimitation ofWarranty andLiability shall beinterpreted inaccordance with thelaws oltheStateofCalifornia, excluding itsconflicts oflaws rules, andmay not beamended byanyoral orwritten agreement.
WILBUR-ELLIS Logo. IDEAS TOGROW WITH, WIL-GRO, and WIL-COTE are registered trademarks ofWilbur-Ellis Company.

NET WEIGHT 50 POUNDS (22.68 kg)
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