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GROUNDWATER MANAGEMENT PRACTICE 
IMPLEMENTATION REPORT (MPIR) 

1 TESTING AND ACCOUNTING FOR NITROGEN IN IRRIGATION WATER
1 1.1 Answer the following questions regarding irrigation water nitrogen testing practices: 

2 Management Practice Implemented Not 
Used 

Does 
Not 

Apply 

Learn 
About 

Practice 

3 ALL irrigation wells sampled and analyzed for nitrogen at least once 
every three years 

4 Only select wells are sampled and analyzed for nitrogen at least 
once every three years 

5 Surface/district water sources are sampled and analyzed for nitrogen 
at least once every three years 

6 Irrigation water quality information obtained from water districts (e.g. 
annual reports, previous published water quality testing data) 

7 Select the testing/analysis methods used to test for irrigation water nitrogen: 
Analytical laboratory 
Nitrate test strips 
On farm nitrate meters 
Other (please specify): 
___________________________________ 

Nitrogen fertilizer rates are adjusted based on irrigation water 
nitrogen tests 
Agricultural irrigation water suitability tests analyzed by an 
agricultural laboratory. These tests typically analyze for pH, salt, 
alkalinity, boron, chloride, nitrate, other cations, anions, etc.  

14 1.2 In your opinion, what are the main barriers to adoption to testing for irrigation water nitrogen? 
Check all that apply. 

15 I do not think any barriers to adoption exist 
16 Not important / no benefit 
17 Labor: Takes too much time and/or effort 
18 Risk to yield or quality 
19 Cost 
20 Technical knowledge and understanding on how to use the information 
21 Insufficiently developed technology or more research needed 
22 Other (please specify): _____________________________________________________ 
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2 IRRIGATION WELLS 

23 2.1 Do you have active irrigation wells located on your 
property?  Yes  No 

(skip to Section 2.5) 

24 
Well ID 

(Unique name of your 
choice) 

Base slopes away from well casing 
for at least 2 feet in all directions, 
from the outside of the well boring 

Not feasible to maintain 2 feet 
slope away from the wellhead, 

but diversions or berms are 
used to prevent standing water 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 2.2 Indicate if you use the following “good housekeeping practice” for each well: 

37 Well ID 
(Unique name of your choice) Excess vegetation removed from the wellhead location 

38 

39 

50 

41 

42 

43 

44 

45 

46 

47 
48 
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49 2.3 Select the following “Regular Wellhead Maintenance” practices that are utilized for each well: 

50 
Well ID 

(Unique name of your 
choice) 

Well casing 
and concrete 
pad free of 
holes and 

cracks 
(inspected at 

least once per 
year) 

Watertight 
caps and 

plugs 
maintained 

at all 
openings 

Top seal of 
casing is 
regularly 

checked for 
damages 

and 
disturbances 

Watertight seal or 
gasket between 

the pump 
discharge head 
and discharge 

line is maintained 

Pump test, 
service, or 
adjustment 
performed 

at least 
once every 

5 years 

Pump 
performance 
and specific-
capacity test 
conducted 
annually 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 
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62 2.4 Select the following high impact activities that occur within 100 feet of each well: 

63 Well ID (Unique name of 
your choice) 

Storage, mixing, 
or application of 

fertilizer, 
pesticide, or 

other ag 
chemicals 

If fertilizer and/or 
pesticide storage 
occurs within 100 
feet of well, is a 

concrete pad or curb 
used for 

containment? 

Storage of 
fuel or 

hazardous 
cleaning 
products 

Bulk fertilizer and 
fuel storage tanks 

are upgraded, 
retrofitted, or 
maintained to 

prevent leaks or 
spills M
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64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

• Low Impact Activities
­ Recreation area
­ House
­ Outdoor furniture and play areas

• Medium Impact Activities
­ Garage
­ Boat
­ City Sewer lines

• High Impact Activities
­ Chemical storage 
­ Animal enclosures 
­ Manure/compost piles 
­ Machine/auto repair 
­ Septic system 
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75 2.5 For wells that have been inactive or out of commission for one year or more and not yet 
properly abandoned, select the following practices that apply: 

76 Well ID 
(Unique name of your choice) 

Cover provided 
over top of 
well, or well 

casing is 
secured to 

prevent 
unauthorized 

access 

Watertight 
cover over 
top of well 

casing (pump 
motor, angle 

drive, or other 
surface feature 

of the well 
suffice as 

cover) 

Well 
visibly 
marked 

and 
easily to 
identify 

and 
locate 
as a 
well 

Maintain 
proper 

wellhead 
maintenance 

practices 
(clear of 
brush, 

standing 
water, debris, 

etc.) 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
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3 IRRIGATION WATER MANAGEMENT

3.1.1 Minimize non-uniformity from a combination of plugging, wear, and manufacturing variation. 

88 Irrigation Water Management Practices Implemented Not
Used 

Does 
Not 

Apply 

Learn 
About 

Practice 
89 General Practices and Maintenance for Most Irrigation Systems: 
90 Distribution uniformity (DU) evaluations (DU low quarter) are 

performed on irrigation system(s) at least once every five years. 
91 DU values are accounted for in irrigation schedules. 

92 Irrigation system is regularly inspected for leaks, and repairs are 
quickly made when issues are identified. 

93 Remotely sensed evapotranspiration (ET) data used to evaluate 
ET uniformity and field variability. 

94 
Drip emitters, microsprinklers, sprinkler nozzles, and sprinkler 
heads are cleaned, unplugged, repaired, or replaced according to 
observations, manufacturer recommendations, and system design. 

95 
Filter media, pressure-regulating valves, flush valves, and pressure 
gauges are inspected and replaced based on performance, 
observation, and manufacturer recommendations.  

96 Surface water runoff from irrigation is minimized or does not occur 

97 
Surfactants or other products are used to increase soil available 
water holding capacity and/or infiltration rates for challenging soil 
conditions. 

98 
Flow and pressure variation throughout irrigation systems are 
monitored. Flow control nozzles or pressure compensating 
nozzles/emitters are used when pressure variation is excessive. 

99 
Irrigation water filters are cleaned and flushed regularly based on 
system design, pressure differences, time intervals, manufacturer 
recommendations, and observations.  

100 Fertilizers are injected upstream of filters. 
101 Fertilizer clogging / fertigation: 
102 Irrigation water tested for calcium, magnesium, iron, manganese, 

bicarbonate, and sulfate content.  
103 Mixing of fertilizers is avoided, where possible. 

104 Fertilizer compatibility charts and jar tests are used on fertilizer 
mixes to detect potential solids precipitation. 

105 Drip and Micro Irrigation Systems: 
106 Irrigation lines are flushed frequently (e.g., every 2-3 weeks) and 

for long durations with adequate water velocity 

107 Automatic and/or self-flushing lateral line end caps are used and 
regulatory inspected for leaks.  

108 
To reduce labor, flushing manifolds are used so that multiple lines 
can be flushed simultaneously while maintaining adequate water 
velocity.  
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109 

To detect potentially clogged emitters, discharge rates of 10 to 20 
emitters with similar pressure are measured by holding containers 
under the emitters and measuring the volume of water in each 
container after a period of time. 

110 Check and replace hose screens with regular washers. 

111 
To minimize iron and manganese precipitation and clogging of 
irrigation lines, a combination of the following practices are utilized: 
aeration, chlorine injection, acid injection, threshold inhibitors. 

112 Chlorination is used to minimize biological growths in irrigation 
lines. 

113 
To prevent calcium carbonate precipitation and clogging, acid 
(e.g., sulfuric acid, muriatic acid, hydrochloric acid) is used to 
acidify irrigation water (lower pH to 7 or below). 

114 Emitters checked for biological and chemical clogging at least 
twice per season, at minimum. 

115 Sprinkler Irrigation Systems: 

116 
Weather conditions are monitored, and sprinklers are operated 
during the least windy periods (such as at night or early morning) 
when possible.  

117 Sprinkler risers are maintained in a vertical position (e.g., angles 
less than 10 degrees from the vertical. 

118 Riser height is such that crop interference does not occur. 

119 

Alternate sets: Sprinkler laterals are offset midway between the 
lateral locations of the previous irrigation set. For the next irrigation 
set, the laterals are placed at the same locations as the first 
irrigation set. 

120 Surface Irrigation Systems: 

121 
Field length shortened as much as practical (e.g., less than a 
quarter or half a mile) to get irrigation water across the field quicker 
and minimize leaching. 

122 Field slope increased to decrease the amount of irrigation water 
applied. 

123 
Flow rate is increased to decrease the amount of irrigation water 
applied (e.g., two valves per check, make checks half as wide) to 
provide more flow per foot of check width. 

124 
Use of a torpedo to smooth soil roughness (break up clods and 
smooth furrows) to allow irrigation water to advance faster and 
increase uniformity. 

125 Surge irrigation 
126 Alternate furrow irrigation 
127 Other (specify): _________________________________________ 

3.2 IRRIGATION MANAGEMENT AND PLANNING 

Irrigation Management and Planning Practices Implemented Not 
Used 

Does 
Not 

Apply 

Learn 
About 
Practic

e 

129 
CropManage, a University of California online decision support tool, 
is used to guide management practices 
(https://cropmanage.ucanr.edu/).  

130 
Annual irrigation plans are developed for each crop that consider 
irrigation schedules, water availability, soil variability, soil available 
water holding capacity, irrigation infrastructure, monitoring, etc. 

128
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135 3.2.1 Do you account for and/or measure irrigation water usage and volume? Yes No 

136 Management Practices to Measurement or Estimate Flow Volumes Implemented Not 
Used 

Learn 
About 

Practice 
137 Flow meters with totalizers on irrigation wells 
138 Flow meters with totalizers at each field 
139 Flow meters are inspected and calibrated at least every 2 to 4 years 
140 Flow volumes (e.g., acre-feet) from irrigation district(s) 

141 Flow calculated/estimated from run times, average flow rates, hour meters, 
or energy usage 

142 Other (please specify): _________________________________ 

3.3 IRRIGATION SCHEDULING 
3.3.1 If irrigation water applications are not scheduled to need, select the following that apply: 

144 Question does not apply as irrigation water applications are scheduled to need 

145 Irrigation timing is limited by the availability of surface water or delivery schedule of an irrigation district or ditch 
company 

146 Irrigation schedule is influenced by other limitations such as peak energy pricing 
147 Irrigation is scheduled according to general plans or rules of thumb, not necessarily to crop need 
148 Other (please specify): __________________________________________________________ 

149 Irrigation Scheduling Management Practices Implemented Not 
Used 

Does 
Not 

Apply 

Learn 
About 

Practice 

150 Visual crop condition. 

151 
NRCS Web Soil Survey used to understand soil variability and soil 
properties important to irrigation management (e.g., available water 
holding capacity). 

152 Use NRCS Soil Moisture by Feel and Appearance Method using a soil 
auger, push probe, tile probe, etc. 

153 Checkbook/soil-water balance approach. 
154 Schedule of surface water district deliveries (e.g., every 10 days). 
155 Weather station(s) (e.g., CIMIS). 
156 Fixed frequency (e.g., 24 hours every three days, etc.). 
157 “Calendar scheduling” based on general information for crop. 

158 Determine a Management Allowable Depletion (MAD) to guide when 
and how much to irrigate. 

159 Other (please specify): _____________________________ 

131 
Crop rooting depths are accounted for in irrigation and nitrogen 
management practices to minimize movement of water past the root 
zone 

132 
Distribution Uniformity (DU) values, spray loss/evaporation, runoff, 
and salinity leaching requirements are used to determine how much 
irrigation water to apply.  

133 
For microirrigation systems, “wetted area”, or the percentage of soil 
volume wetted by the irrigation system, is utilized in irrigation 
scheduling 

134 Other (specify): _________________________________________ 

143
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Management Information System (CIMIS)?
3.3.2 If you use ET to schedule irrigations, do you  use ET data from the California Irrigation

161 Implemented Not Used Does Not Apply Learn About Practice 
162 

163 3.3.3 What other methods are used to measure or estimate crop ET? Select all that apply. 
164 Practices to Measure of Estimate Crop ET Implemented Not Used 
165 Book values. 
166 Recommendations from commodity groups, coalitions, Cooperative Extension, etc. 
167 General/historical knowledge of ranch crop water demands. 
168 Personal on-site weather station(s). 
169 Direct measurement of actual evapotranspiration (ETa) (e.g., Tule Technologies). 
170 Remotely sensed actual evapotranspiration (ETa) data. 

171 Other (please specify): 
______________________________________________________ 

172 3.3.4 How often are you using crop ET information to inform irrigation decisions? 
173 Daily Weekly Monthly Seasonally Annually Never 
174 

175 3.3.5 Do you use crop coefficients (Kc) to adjust reference evapotranspiration (ETo) values? 
176 Implemented Not Used Learn About Practice 
177 

178 3.3.6 Rate your understanding of crop coefficients (Kc) and their use in irrigation scheduling: 
179 Proficient Moderate Limited No Understanding 
180 

4 NITROGEN MANAGEMENT PRACTICES 

181 Nitrogen Management Practices Implemented 
Does 
Not 

Apply 
Not 

Used 
Learn 
About 

Practice 

182 
Realistic yield goals are established during the nitrogen planning 
process and are used along with nitrogen use efficiency (NUE) 
factors to determine total seasonal nitrogen recommendations. 

183 
Minimum goals for nitrogen use efficiency (NUE) factors are 50 to 
70%, or greater, based upon specifics of cropping systems, and 
these factors are used to adjust planned nitrogen fertilizer rates.  

184 

Nitrogen budgets/balances are used that include crop nitrogen 
removal, soil nitrogen, irrigation water nitrogen, and timing to 
determine fertilizer rates and evaluate nitrogen efficiency and 
performance. 

185 
Develop and follow detailed nutrient management plans that inform 
all nitrogen management practices and follows 4Rs of nutrient 
management (right: source, rate, time, place). 

186 Match the timing of nitrogen applications to crop nitrogen uptake 
(e.g., using crop nitrogen uptake curves).  

160 
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187 
Nitrogen fertilizer application rates and timing are adjusted based on 
soil nitrogen testing (e.g., from laboratory, soil nitrate quick test, 
etc.). 

188 
Test or use estimates of compost and other organic amendments 
quality and nitrogen availability coefficients to determine annual 
nitrogen contributions. 

189 
Avoid fertilizer spills/discharges during transport, storage, and 
application and fertigation. Maximize distance between fertigation 
ports and well head.  

190 Shut off fertilizer applicators while turning at the end of the field and 
use check valves. 

191 Maintain proper calibration of all fertilizer and fertigation equipment. 

192 
Imagery and remote sensing used to guide N management (e.g., 
Ceres, NDVI, thermal imaging, chlorophyll, water stress, crop 
canopy temperature, etc.). 

193 Soil survey information and soil maps (from USDA NRCS or custom 
products) used to inform nitrogen management practices. 

194 
Soil pits or augered soil profile descriptions are periodically utilized 
to understand horizontal and vertical soil variability and crop root 
zones. 

195 If nitrogen is applied via fertigation: 

196 
Injections occur for at least 1 hour and are followed by at least one 
hour of clean irrigation water to clean the system of all fertilizer and 
minimize biological growth and plugging.  

197 Concentration of nitrogen dissolved in water after injection is 
monitored. 

198 Fertilizer Application 
Method Practices 

Crop Type 
(e.g., almonds, 

alfalfa, oranges, etc.) 

Frequently 
Use 

Occasionally 
Use 

Rarely 
Use 

Not 
Used 

199 Learn more about fertilizer application practices? Yes 

200 Fertigation 

201 Broadcast and incorporation 

202 Broadcast but do not incorporate 

203 Subsurface banding or injected 

204 Surface banding or sidedress 

205 Foliar spray 

206 
Other (please specify): 

No 

GROUNDWATER MANAGEMENT PRACTICE IMPLEMENTATION REPORT (MPIR) 
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207 Provide Information on 
Sources of Nitrogen 

Crop Type 
(e.g., almonds, 
alfalfa, oranges, 

etc.) 

Commonly 
Use 

Occasionally 
Use 

Rarely 
Use 

Not 
Used 

208 Anhydrous or aqua ammonia 

209 Urea 

Nitrate Fertilizers: Calcium ammonium 
nitrate (CAN-17), potassium-nitrate 
(KNO3, nitrate of potash, NOP) 

211 Urea ammonium nitrate (UAN, 20, 28, 30, 
-32, etc.)

212 
Combination Fertilizers: Ammonium-
nitrate, calcium-ammonium nitrate, nitrate 
of soda 

213 Ammonium-sulfate [(NH4)2SO4] (21-0-0-
24S)] 

214 

Ammonium/phosphorus combinations: 
Monoammonium phosphate (MAP), 
Diammonium phosphate (DAP), 
Ammonium polyphosphate (10-34-0) 

215 
Use coated nitrogen fertilizer products to 
control nitrogen release, gaseous loses, 
and leaching 

216 
Nitrification inhibitors (e.g., Nitrapyrin, 
DMPP, DCD, etc.) to reduce nitrogen 
losses via denitrification and leaching 

217 
Urease inhibitors (e.g., NBTPT, NBPT) to 
control gaseous losses of ammonia 
following fertilization with urea 

218 Compost 

219 Manure and/or other animal byproducts 

220 Green waste 

221 Other organic amendments 

222 
Others (please specify): 

210 
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223 4.1.1 Approximately how many nitrogen fertilizer applications each do you make by crop type 
each season? 

224 Crop Type 
(e.g., almonds, alfalfa, oranges, etc.) 1 2-3 4-7 8+ Continuous No N 

Applied 
225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 4.1.2 If you apply nitrogen fertilizer via fertigation, how do you typically time your applications in 
your irrigation set? 

237 Learn more about timing fertigation events? Yes 

238 
Crop Type 

(e.g., almonds, alfalfa, 
oranges, etc.) 

Last 
third 

Middle 
third 

First 
third 

First 
Half 

Second 
Half 

Throughout 
entire 

irrigation set 
Do not use 
fertigation 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 Do you typically apply nitrogen fertilizer in the late fall or winter prior to or during the 
rainy season? Yes No 

No
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