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FL652.1600  General 

This chapter contains commonly used tables, 
charts, and conversions that were not included in 
the major parts of the guide, but do provide a 
definite use.  Tables and charts can be added as 
needed. This chapter will vary in size and scope. 

 
FL652.1601  English conversion 
units 

Throughout this guide, English units generally 
are used followed with metric units in 
parenthesis.  Exhibit FL16-1 displays commonly 
used conversion factors relating to irrigation. 
 

Exhibit FL16-1 Irrigation related units conversion factors 

Volume 
1 gallon (gal) =  231 cubic inches (in3) 

=  0.1337 cubic feet (ft3) 
=  3.785 liters (l) 

1 million gallons (mg) =  3.0689 acre-feet (ac-ft) 
=  133,681 cubic feet (ft3) 

1 cubic foot water (ft3) =  1728 cubic inches (in3) 
=  7.48 gallons 
=  28.316 liters 

1 acre-inch (ac-in) =  27,152.4 gallons 
1 acre-foot (ac-ft) =  amount of water to cover 1 acre 1 foot deep 
 =  43,560 cubic foot (ft3) 
 =  325,828.8 gallons 
 =  12 acre-inches (ac-in) 
1 cubic inch/in (in3/in) =  16.387 milliliter/inch (ml/in) 
1 cubic meter (m3) =  264.2 gallons (gal) 
1 liter (l) =  0.2642 gallons (gal) 
 =  1000 milliliters (ml) 

Length  

1 millimeter (mm) =  0.03937 inch (in) 
1 centimeter (cm) =  0.3937 inch (in) 
1 meter (m) =  39.37 inches (in) 
 =  3.2808 feet (ft) 
1 kilometer (km) =  3 ,280.8 feet (ft) 
1 mile (mi) =  5,280 feet (ft) 
 =  1.60934 kilometers (km) 
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Exhibit FL16-1  Irrigation related units conversion factors - Continued 

Rate of Flow 
 

1 acre-inch per day (ac-in/day) =  18.9 gallons per minute (gpm) 
1 acre-inch per hr (ac-in/hr) =  452.57 gallons per minute (gpm) 
1 million gallons per day(mgd) =  1.547 cubic feet per second (ft3/s) 
 =  695 gallon per minute (gpm) 
1 cubic foot per second =  448.83 (typically rounded to 450) gallons per minute (gpm) 
 =  7.48 gallons per second 
 =  0.646 million gallons per day (mgd) 
 =  0.992 (typically rounded to 1) acre-inch per hour (ac-in/hr) 
 =  1.983 (typically rounded to 2) acre-feet per day (ac-ft/d) 
 =  40 miners inches (11.25 gpm) - AZ, CA, MT,NV, OR 
 =  50 miners inches (9 gpm) – ID, KA, NE, NM, ND, UT 
 =  38.4 miners inches – CO 
1 gallon per minute (gpm) =  1440 gallons per day (gpd) 
 =  0.0023 cubic feet per second (cfs) 
1 gallon per hour =  0.951 milliliter per second (ml/sec) 
1 cubic foot per minute (cfm) =  7.48 gallons per minute (gpm) 

Weight 
 

1 gallon of water weighs =  8.326 pounds (lb) 

1 cubic foot of water weighs =  62.428 pounds (lb) 

Area 
 

1 acre (ac) =  43,560 square feet (ft2) 
1 hectare (ha) =  2.471 acres 

Pressure units 
 

1 atmosphere =  14.696 pounds per square inch (lb/in2) 
 =  2116.2 pounds per square foot (lb/ft2) 
 =  33.899 feet of water 
 =  29.92 inches of mercury 
1 pound per square inch =  144 pounds per square foot 
 =  2.31 feet of head of water 
1 pound per square foot =  48 Pa = 0.048 kPa 
1 foot head of water (ft) =  0.433 pounds per square inch 
 =  0.0295 atmospheres (bars) 
 =  0.883 inches of Mercury (Hg) 
1 inch of mercury (Hg) =  1.133 feet of water 
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Exhibit FL16-1  Irrigation related units conversion factors - Continued 

Temperature 
 

Degrees C =  (5/9)(F-32o) 
Degrees F =  (9/5) C+32o 

Energy Units 
 

1 hp =  0.746 kw 
1 kw =  1.3405 hp 

Soil and Water Chemistry Units 

1 meq/liter  =  1 mg/liter/equivalent weight 
1 mg/L  =  1 ppm  =  0.227 lbs/ac-in  = 8.35 x 106 lbs/gal 
1 ml of water  =  1 cc water 
1 ml water =  1 gram 
     
 Element 

 
Equivalent 

Weight 
Element Equivalent 

Weight 
 

 Ca 2.0 CO3 30  
 Mg 12.2 HCO3 61  
 Na 23 SO4 48  
 Cl 35.4 NO3-N 14  

Common conversion units pertaining to water quality 

10 ppm Nitrate – Nitrogen =  27 lb/ac-ft of water 
 =  2.25 lb/ac-in of water 
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FL652.1602  Metric conversion 
units 

Where metric units are used in this guide, they 
generally are presented in SI Units (International 
System of Units); however, other more common 
units may be used for ease of use, display, or 
conversion.  Exhibit FL16-2 displays commonly 
used conversion factors relating to irrigation. 

Basic SI units are: 

Unit Metric Unit SI Unit Designation
length meter m 
mass kilogram kg 
time second s 
time hour hr 
time day d 

temperature degree Celsius °C 
pressure pascals Pa 

 

Exhibit FL16 – 2  Units of area, length, weight, volume, pressure, flow, velocity, temperature, yields, 
and rates 

Area       
  

Units  m2 ha km2 in2 ft2 acre  

1 square meter = 1 0.0001 -- 1550 10.764 --  
1 hectare = 10,000 1 0.01 -- 1.1 x 105 2.4711  
1 square kilometer = 1.0 x 106 100 1 -- 1.1 x 107 247.1  
1 square foot = 0.0929 9.3 x 10-6 -- 144 1 --  
1 acre = 4047 0.4047 0.0040 -- 43,560 1  
1 square mile = -- 259.0-- 2.6 -- -- 640  

Length         

Units  mm cm m km in ft mi 
1 millimeter = 1 0.1 0.001 -- 0.03937 0.0033 -- 
1 centimeter = 10 1 0.01 -- 0.3937 0.0328 -- 
1 meter = 1000 10 1 0.001 39.37 3.2808 -- 
1 kilometer = 1 x 106 1 x 105 1000 1 39370 3280.8 0.6214 
1 inch = 25.4 2.54 0.0254 -- 1 -- -- 
1 foot = 304.8 30.48 0.3048 -- 12 1 -- 
1 mile = -- -- 1609.3 1.6093 -- 5280 1 
1 yard = 914.4 91.44 0.9 9.1 x 10-4 36 3 5.7 x 10-4 
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Exhibit FL16 – 2  Units of area, length, weight, volume, pressure, flow, velocity, temperature, yields, 
and rates –Continued 

Weight  

Units  mg g kg metric 
ton 

lb ton  

1 milligram = 1 0.001 -- -- -- --  
1 gram = 1,000 1 0.001 -- -- --  
1 kilogram = -- 1,000 1 0.001 2.2046 --  
1 metric ton = -- -- 1,000 1 2,204.6 1.102  
1 pound = -- 453.6 0.4536 -- 1 0.0005  
1 ton = -- -- 907.18 0.9072 2,000 1  

Volume         

Units  L m3 qt gal ft3   
1 liter = 1 0.001 1.0567 0.2642 0.0353   
1 cubic meter = 1,000 1 -- 264.2 35.31   
1 quart = 0.9464 9.5 x 10-4 1 0.25 0.0334   
1 gallon = 3.785 3.7 x 10-3 4 1 0.1337   
1 cubic foot = 28.316 0.02832 29.92 7.48 1   
1 acre foot = -- 1233 -- 325828.8 43,560   
1 cubic yard = 764.6 0.80 807.9 202.0 27.0   

Flow         

Units  L/s m3/s gpm ft3/s ac-ft/d mg/d 

1 liter per second = 1 0.001 15.85 0.03531 0.004419 -- 

1 cubic meter per second = 1,000 1 15,850 35.31 70.04 22.82 

1 gallon per minute = 0.0631 -- 1 0.0023 -- -- 

1 cubic foot per second = 28.32 0.02832 448.8 1 1.983 0.6463 

1 acre-foot per day = 14.28 0.01428 226.3 0.5042 1 0.3259 

1 million gallons per day = 43.81 0.04381 694.4 1.547 3.069 1 
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Exhibit FL16 – 2  Units of area, length, weight, volume, pressure, flow, velocity, temperature, yields, 
and rates – Continued 

Velocity 

Units  m/s km/h ft/s mph  
1 meter per second = 1 3.6 3.281 2.237  
1 kilometer per hour = 0.2778 1 0.9113 0.6214  
1 foot per second = 0.3048 1.097 1 0.6818  
1 mile per hour = 0.447 1.609 1.467 1  

Yield and rate 

Units  kg/ha met ton/ha lb/ac L/ha gal/ac  

1 kilogram per hectare = 1 -- 0.893 -- --  
1 metric ton per hectare = -- 1 893 -- --  

1 pound per acre = 1.12 0.00112 1 -- --  

1 liter per hectare = -- -- -- 1 0.107  

1 gallon per acre = -- -- -- 9.35 --  

Pressure conversions 

1 atmosphere (1 bar) = 101.325 Kilopascal (kPa)   
1 foot of water (ft) = 2.986 kPa    
1 meter of water (m) = 9.797 kPa   
1 millibar = 0.100 kPa   
1 pound per square foot (lb/ft2) = 0.04788 kPa = 47.8 Pascals 
1 pound per square inch (lb/in2) = 6.8948 kPa   
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Exhibit FL16 – 2  Units of area, length, weight, volume, pressure, flow, velocity, temperature, yields, 
and rates – Continued 

Temperature 
°C °F °F °C 
-10 14 32 0 
-5 23 34 1.1 
0 32 36 2.2 
2 36 38 3.3 
4 39 40 4.4 
6 43 42 5.6 
8 46 44 6.7 

10 50 46 7.8 
12 54 48 8.9 
14 57 50 10.0 
16 61 52 11.1 
18 64 54 12.2 
20 68 56 13.3 
22 72 58 14.4 
24 75 60 15.6 
26 79 62 16.7 
28 82 64 17.8 
30 86 66 18.9 
32 90 68 20.0 
34 93 70 21.1 
36 97 72 22.2 
37 98.6 74 23.3 
38 100 76 24.4 
40 104 78 25.6 
45 113 80 26.7 
50 122 82 27.8 
55 131 84 28.9 
60 140 86 30.0 
65 149 88 31.1 
70 158 90 32.2 
75 167 92 33.3 
80 176 94 34.4 
85 185 96 35.6 
90 194 98 36.7 
95 203 100 37.8 

100 212   
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FL652.1603  Irrigation design tools 

Following are some design tools that aid in the 
design of irrigation systems and are referenced 
in Chapter 6 of this guide.  Friction head loss 
tables FL16-4 – FL16-11 are based on the 
Hazen-Williams equation 
Hf = 10.536 x (Q/C)1.852 x L 
                   D 4.866   

 
 
Where 
Hf  = Head loss in ft 
Q = Flow in GPM 
C = Hazen-Williams coefficient  
 (C = 150 for PVC or ABS) 
D = Inside diameter of pipe in inches 
L = Length of pipe in feet 
 

 
Table FL16-1 Factors (F) for Computing Friction Head Loss in a Line With Multiple Outlets  
 

No Outlets F No Outlets No Outlets 

1 1.000 24 0.372 
2 0.639 25 0.371 
3 0.534 26 0.370 
4 0.485 28 0.369 
5 0.457 30 0.368 
6 0.438 32 0.367 
7 0.425 34 0.366 
8 0.416 36 0.365 
9 0.408 38 0.364 

10 0.402 40 0.363 
11 0.398 45 0.362 
12 0.394 50 0.361 
13 0.390 55 0.360 
14 0.387 60 0.359 
15 0.385 70 0.358 
16 0.383 80 0.357 
17 0.381 90 0.356 
18 0.379 100 0.356 
19 0.378 110 0.355 
20 0.376 120 0.355 
21 0.375 130 0.355 
22 0.374 140 0.355 
23 0.373 150 0.355 
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Table FL16-2 Irrigation Screen Filters 

 
Mesh or Sieve Opening Mesh or Sieve Designation Inches Millimeters 

No.  10 0.0787 1.999 
No.  20 0.0331 0.841 
No.  30 0.0234 0.594 
No.  40 0.0165 0.419 
No.  50 0.0117 0.297 
No. 60 0.0098 0.250 
No. 70 0.0083 0.211 
No. 80 0.0079 0.201 

No. 100 0.0059 0.150 
No. 140 0.0041 0.104 
No. 200 0.0029 0.074 

The filter selected should be based on water quality and manufacturer’s recommendations.  In the absence 
of the manufacturer’s recommendations, the net opening diameter of the filter shall be no larger than one-
fourth the diameter of the emitter opening on trickle irrigation systems. 

 
 
Table FL16-3 Head Loss Coefficients for Fittings and Special Conditions Where H = K v2 

                                                                                                           2g 
 

Nature of Resistance Typical Value -K Remarks 
Check Valve 3.0 – 10.0 ---- 
Elbows 

45◦ 
90◦ 

 
0.4 

0.65 

 
---- 
---- 

Entrance 
Square 
Projecting 
Rounded 

 
0.5 

0.78 
0.05 

 
---- 
---- 
---- 

Gate Valve, Open 0.25 ---- 
Globe Valve, Open 6.0 ---- 
Sudden Contraction 0.4 V = velocity of smaller pipe 
Sudden Enlargement 

 
1 - d1

2 
     d2

2 
d1 & d2  = diameter of small and 

large pipe respectively 
Taper Reducer 0.25 V = velocity of smaller pipe 
Taper Increaser 0.15 V = velocity of smaller pipe 
Tees or Crosses 

Straight flow 
Angle flow 

 
0.10 
1.50 

 
---- 
---- 

Angle Valve 5.0 ---- 
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Table FL16-4 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR13.5 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) ½ ¾ 1 1 ¼ 1 ½ 2 2 ½ 
Inside Diameter (in) 0.716 0.894 1.121 1.414 1.618 2.023 2.449 

Flow (GPM)        
2 1.80 0.61 0.20 0.07 0.03 0.01 0.00 
4 6.51 2.21 0.73 0.24 0.12 0.04 0.02 
6 13.79 4.68 1.56 0.50 0.26 0.09 0.03 
8 23.50 7.98 2.65 0.86 0.44 0.15 0.06 

10 35.53 12.06 4.01 1.30 0.67 0.23 0.09 
15  25.55 8.50 2.75 1.42 0.48 0.19 
20   14.48 4.68 2.43 0.82 0.32 
25   21.89 7.07 3.67 1.24 0.49 
30    9.91 5.14 1.73 0.68 
35    13.19 6.84 2.31 0.91 
40     8.76 2.96 1.17 
45     10.90 3.68 1.45 
50      4.47 1.76 
55      5.33 2.10 
60      6.26 2.47 
65      7.26 2.87 
70      8.33 3.29 
75      9.47 3.74 
80       4.21 
85       4.71 
90       5.24 
95       5.79 

100       6.36 
 

Nominal Diameter (in) 3 4 5 6 8 10 12 
Inside Diameter (in) 2.982 3.834 4.739 5.643 7.347 9.156 10.860 

Flow (GPM)        
4 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
6 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
8 0.02 0.01 0.00 0.00 0.00 0.00 0.00 

10 0.03 0.01 0.00 0.00 0.00 0.00 0.00 
15 0.07 0.02 0.01 0.00 0.00 0.00 0.00 
20 0.12 0.04 0.01 0.01 0.00 0.00 0.00 
25 0.19 0.06 0.02 0.01 0.00 0.00 0.00 
30 0.26 0.08 0.03 0.01 0.00 0.00 0.00 
35 0.35 0.10 0.04 0.02 0.00 0.00 0.00 
40 0.45 0.13 0.05 0.02 0.01 0.00 0.00 
45 0.56 0.16 0.06 0.02 0.01 0.00 0.00 
50 0.68 0.20 0.07 0.03 0.01 0.00 0.00 
55 0.81 0.24 0.08 0.04 0.01 0.00 0.00 
60 0.95 0.28 0.10 0.04 0.01 0.00 0.00 
65 1.10 0.32 0.12 0.05 0.01 0.00 0.00 
70 1.26 0.37 0.13 0.06 0.02 0.01 0.00 
75 1.43 0.42 0.15 0.06 0.02 0.01 0.00 
80 1.61 0.48 0.17 0.07 0.02 0.01 0.00 
85 1.81 0.53 0.19 0.08 0.02 0.01 0.00 
90 2.01 0.59 0.21 0.09 0.02 0.01 0.00 
95 2.22 0.65 0.23 0.10 0.03 0.01 0.00 

100 2.44 0.72 0.26 0.11 0.03 0.01 0.00 
110 2.91 0.86 0.31 0.13 0.04 0.01 0.01 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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Table FL16-4 Cont’d. 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR13.5 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 3 4 5 6 8 10 12 
Inside Diameter (in) 2.982 3.834 4.739 5.643 7.347 9.156 10.860 

Flow (GPM)        
120 3.42 1.01 0.36 0.15 0.04 0.01 0.01 
130 3.97 1.17 0.42 0.18 0.05 0.02 0.01 
140 4.55 1.34 0.48 0.20 0.06 0.02 0.01 
150 5.17 1.52 0.54 0.23 0.06 0.02 0.01 
160  1.72 0.61 0.26 0.07 0.02 0.01 
170  1.92 0.68 0.29 0.08 0.03 0.01 
180  2.13 0.76 0.33 0.09 0.03 0.01 
190  2.36 0.84 0.36 0.10 0.03 0.01 
200  2.59 0.93 0.40 0.11 0.04 0.02 
225  3.23 1.15 0.49 0.14 0.05 0.02 
250  3.92 1.40 0.60 0.17 0.06 0.02 
275   1.67 0.71 0.20 0.07 0.03 
300   1.96 0.84 0.23 0.08 0.03 
325   2.27 0.97 0.27 0.09 0.04 
350   2.61 1.12 0.31 0.11 0.05 
375   2.96 1.27 0.35 0.12 0.05 
400   3.34 1.43 0.40 0.14 0.06 
425    1.60 0.44 0.15 0.07 
450    1.78 0.49 0.17 0.07 
475    1.96 0.54 0.19 0.08 
500    2.16 0.60 0.20 0.09 
550    2.58 0.71 0.24 0.11 
600     0.84 0.29 0.13 
650     0.97 0.33 0.15 
700     1.11 0.38 0.17 
750     1.27 0.43 0.19 
800     1.43 0.49 0.21 
850     1.60 0.55 0.24 
900     1.78 0.61 0.27 
950     1.96 0.67 0.29 

1000      0.74 0.32 
1050      0.81 0.35 
1100      0.88 0.38 
1150      0.96 0.42 
1200      1.04 0.45 
1250      1.12 0.49 
1300      1.20 0.52 
1350      1.29 0.56 
1400      1.38 0.60 
1450      1.47 0.64 
1500      1.57 0.68 
1550      1.66 0.73 
1600      1.77 0.77 
1650      1.87 0.81 
1700      1.98 0.86 
1750      2.08 0.91 
1800      2.20 0.96 
1850      2.31 1.01 
1900      2.43 1.06 
1950      2.55 1.11 
2000      2.67 1.16 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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Table FL16-5 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR17 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 1 1 ¼ 1 ½ 2 2 ½ 3 4 6 
Inside Diameter (in) 1.161 1.464 1.676 2.095 2.537 3.088 3.970 5.845 

Flow (GPM)         
2 0.17 0.06 0.03 0.01 0.00 0.00 0.00 0.00 
4 0.62 0.20 0.10 0.04 0.01 0.01 0.00 0.00 
6 1.31 0.42 0.22 0.07 0.03 0.01 0.00 0.00 
8 2.24 0.72 0.37 0.13 0.05 0.02 0.01 0.00 

10 3.38 1.09 0.57 0.19 0.08 0.03 0.01 0.00 
15 7.16 2.32 1.20 0.41 0.16 0.06 0.02 0.00 
20 12.21 3.95 2.05 0.69 0.27 0.10 0.03 0.00 
25 18.45 5.97 3.09 1.04 0.41 0.16 0.05 0.01 
30  8.37 4.33 1.46 0.58 0.22 0.07 0.01 
35  11.13 5.77 1.95 0.77 0.29 0.09 0.01 
40  14.26 7.38 2.49 0.98 0.38 0.11 0.02 
45   9.18 3.10 1.22 0.47 0.14 0.02 
50   11.16 3.77 1.48 0.57 0.17 0.03 
55    4.50 1.77 0.68 0.20 0.03 
60    5.28 2.08 0.80 0.24 0.04 
65    6.13 2.41 0.93 0.27 0.04 
70    7.03 2.77 1.06 0.31 0.05 
75    7.99 3.15 1.21 0.36 0.05 
80     3.55 1.36 0.40 0.06 
85     3.97 1.52 0.45 0.07 
90     4.41 1.69 0.50 0.08 
95     4.87 1.87 0.55 0.08 

100     5.36 2.06 0.61 0.09 
110     6.39 2.46 0.72 0.11 
120      2.89 0.85 0.13 
130      3.35 0.99 0.15 
140      3.84 1.13 0.17 
150      4.36 1.29 0.20 
160      4.92 1.45 0.22 
170      5.50 1.62 0.25 
180       1.80 0.27 
190       1.99 0.30 
200       2.19 0.33 
225       2.72 0.41 
250       3.31 0.50 
275       3.95 0.60 
300        0.71 
325        0.82 
350        0.94 
375        1.07 
400        1.20 
425        1.35 
450        1.50 
475        1.65 
500        1.82 
550        2.17 
600        2.55 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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(210-vi-NEH, FL Amendment, FL-13, September 2006)    FL16-13 

 
Table FL16-5 Cont’d 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR17 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 8 10 12 14  Nominal Diameter (in) 10 12 14 
Inside Diameter (in) 7.609 9.486 11.250 12.354  Inside Diameter (in) 9.486 11.250 12.354 

Flow (GPM)      Flow (GPM)    
50 0.01 0.00 0.00 0.00  1250 0.94 0.41 0.26 
55 0.01 0.00 0.00 0.00  1300 1.01 0.44 0.28 
60 0.01 0.00 0.00 0.00  1350 1.09 0.47 0.30 
65 0.01 0.00 0.00 0.00  1400 1.16 0.51 0.32 
70 0.01 0.00 0.00 0.00  1450 1.24 0.54 0.34 
75 0.02 0.01 0.00 0.00  1500 1.32 0.58 0.36 
80 0.02 0.01 0.00 0.00  1550 1.40 0.61 0.39 
85 0.02 0.01 0.00 0.00  1600  0.65 0.41 
90 0.02 0.01 0.00 0.00  1650  0.69 0.44 
95 0.02 0.01 0.00 0.00  1700  0.73 0.46 

100 0.03 0.01 0.00 0.00  1750  0.77 0.49 
110 0.03 0.01 0.00 0.00  1800  0.81 0.51 
120 0.04 0.01 0.01 0.00  1850  0.85 0.54 
130 0.04 0.01 0.01 0.00  1900  0.89 0.57 
140 0.05 0.02 0.01 0.00  1950  0.93 0.59 
150 0.05 0.02 0.01 0.01  2000  0.98 0.62 
160 0.06 0.02 0.01 0.01      
170 0.07 0.02 0.01 0.01      
180 0.08 0.03 0.01 0.01      
190 0.08 0.03 0.01 0.01      
200 0.09 0.03 0.01 0.01      
225 0.11 0.04 0.02 0.01      
250 0.14 0.05 0.02 0.01      
275 0.17 0.06 0.02 0.02      
300 0.20 0.07 0.03 0.02      
325 0.23 0.08 0.03 0.02      
350 0.26 0.09 0.04 0.02      
375 0.30 0.10 0.04 0.03      
400 0.33 0.11 0.05 0.03      
425 0.37 0.13 0.06 0.04      
450 0.41 0.14 0.06 0.04      
475 0.46 0.16 0.07 0.04      
500 0.50 0.17 0.08 0.05      
550 0.60 0.21 0.09 0.06      
600 0.71 0.24 0.11 0.07      
650 0.82 0.28 0.12 0.08      
700 0.94 0.32 0.14 0.09      
750 1.07 0.37 0.16 0.10      
800 1.20 0.41 0.18 0.11      
850 1.35 0.46 0.20 0.13      
900 1.50 0.51 0.22 0.14      
950 1.65 0.57 0.25 0.16      

1000 1.82 0.62 0.27 0.17      
1050  0.68 0.30 0.19      
1100  0.74 0.32 0.21      
1150  0.81 0.35 0.22      
1200  0.87 0.38 0.24      

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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FL16-14    (210-vi-NEH, FL Amendment, FL-13, September 2006) 

 
Table FL16-6 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR21 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) ¾ 1 1 ¼ 1 ½ 2 2 ½ 3 4 5 
Inside Diameter (in) 0.930 1.189 1.502 1.720 2.149 2.601 3.166 4.072 5.033 

Flow (GPM)          
2 0.51 0.15 0.05 0.03 0.01 0.00 0.00 0.00 0.00 
4 1.82 0.55 0.18 0.09 0.03 0.01 0.00 0.00 0.00 
6 3.86 1.17 0.37 0.19 0.07 0.03 0.01 0.00 0.00 
8 6.58 1.99 0.64 0.33 0.11 0.04 0.02 0.00 0.00 

10 9.95 3.01 0.97 0.50 0.17 0.07 0.03 0.01 0.00 
15 21.09 6.38 2.05 1.06 0.36 0.14 0.05 0.02 0.01 
20 35.93 10.87 3.49 1.80 0.61 0.24 0.09 0.03 0.01 
25  16.43 5.27 2.73 0.92 0.36 0.14 0.04 0.01 
30  23.03 7.39 3.82 1.29 0.51 0.20 0.06 0.02 
35   9.83 5.08 1.72 0.68 0.26 0.08 0.03 
40   12.59 6.51 2.20 0.87 0.33 0.10 0.04 
45   15.65 8.10 2.74 1.08 0.42 0.12 0.04 
50    9.84 3.33 1.32 0.51 0.15 0.05 
55    11.74 3.97 1.57 0.60 0.18 0.06 
60     4.67 1.84 0.71 0.21 0.07 
65     5.41 2.14 0.82 0.24 0.09 
70     6.21 2.45 0.94 0.28 0.10 
75     7.06 2.79 1.07 0.31 0.11 
80     7.95 3.14 1.21 0.35 0.13 
85      3.51 1.35 0.40 0.14 
90      3.91 1.50 0.44 0.16 
95      4.32 1.66 0.49 0.17 

100      4.75 1.82 0.54 0.19 
110      5.66 2.18 0.64 0.23 
120      6.65 2.56 0.75 0.27 
130       2.97 0.87 0.31 
140       3.40 1.00 0.36 
150       3.87 1.14 0.41 
160       4.36 1.28 0.46 
170       4.87 1.43 0.51 
180       5.42 1.59 0.57 
190        1.76 0.63 
200        1.94 0.69 
225        2.41 0.86 
250        2.93 1.04 
275        3.49 1.24 
300        4.10 1.46 
325         1.70 
350         1.95 
375         2.21 
400         2.49 
425         2.79 
450         3.10 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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(210-vi-NEH, FL Amendment, FL-13, September 2006)    FL16-15 

 
Table FL16-6 Cont’d. 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR21 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 6 8 10 12 14  Nominal Diameter (in) 10 12 14 
Inside Diameter (in) 5.993 7.805 9.728 11.538 12.668  Inside Diameter (in) 9.728 11.538 12.668 

Flow (GPM)       Flow (GPM)    
25 0.01 0.00 0.00 0.00 0.00  1100 0.66 0.29 0.18 
30 0.01 0.00 0.00 0.00 0.00  1150 0.71 0.31 0.20 
35 0.01 0.00 0.00 0.00 0.00  1200 0.77 0.34 0.21 
40 0.01 0.00 0.00 0.00 0.00  1250 0.83 0.36 0.23 
45 0.02 0.01 0.00 0.00 0.00  1300 0.90 0.39 0.25 
50 0.02 0.01 0.00 0.00 0.00  1350 0.96 0.42 0.27 
55 0.03 0.01 0.00 0.00 0.00  1450 1.10 0.48 0.30 
60 0.03 0.01 0.00 0.00 0.00  1500 1.17 0.51 0.32 
65 0.04 0.01 0.00 0.00 0.00  1550 1.24 0.54 0.34 
70 0.04 0.01 0.00 0.00 0.00  1600 1.31 0.57 0.36 
75 0.05 0.01 0.00 0.00 0.00  1650 1.39 0.61 0.39 
80 0.05 0.01 0.01 0.00 0.00  1700 1.47 0.64 0.41 
85 0.06 0.02 0.01 0.00 0.00  1750 1.55 0.68 0.43 
90 0.07 0.02 0.01 0.00 0.00  1800 1.64 0.71 0.45 
95 0.07 0.02 0.01 0.00 0.00  1850 1.72 0.75 0.48 

100 0.08 0.02 0.01 0.00 0.00  1900 1.81 0.79 0.50 
110 0.10 0.03 0.01 0.00 0.00  1950 1.90 0.83 0.52 
120 0.11 0.03 0.01 0.00 0.00  2000 1.99 0.87 0.55 
130 0.13 0.04 0.01 0.01 0.00      
140 0.15 0.04 0.01 0.01 0.00      
150 0.17 0.05 0.02 0.01 0.00      
160 0.20 0.05 0.02 0.01 0.01      
170 0.22 0.06 0.02 0.01 0.01      
180 0.24 0.07 0.02 0.01 0.01      
190 0.27 0.07 0.03 0.01 0.01      
200 0.30 0.08 0.03 0.01 0.01      
225 0.37 0.10 0.03 0.02 0.01      
250 0.45 0.12 0.04 0.02 0.01      
275 0.53 0.15 0.05 0.02 0.01      
300 0.63 0.17 0.06 0.03 0.02      
325 0.73 0.20 0.07 0.03 0.02      
350 0.83 0.23 0.08 0.03 0.02      
375 0.95 0.26 0.09 0.04 0.02      
400 1.07 0.29 0.10 0.04 0.03      
425 1.19 0.33 0.11 0.05 0.03      
450 1.33 0.37 0.13 0.05 0.03      
475 1.46 0.41 0.14 0.06 0.04      
500 1.61 0.45 0.15 0.07 0.04      
550 1.92 0.53 0.18 0.08 0.05      
600 2.26 0.62 0.21 0.09 0.06      
650 2.62 0.72 0.25 0.11 0.07      
700  0.83 0.28 0.12 0.08      
750  0.94 0.32 0.14 0.09      
800  1.06 0.36 0.16 0.10      
850  1.19 0.41 0.18 0.11      
900  1.32 0.45 0.20 0.13      
950  1.46 0.50 0.22 0.14      

1000  1.61 0.55 0.24 0.15      
1050  1.76 0.60 0.26 0.17      

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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FL16-16    (210-vi-NEH, FL Amendment, FL-13, September 2006) 

 
Table FL16-7 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR26 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 1 1 ¼ 1 ½ 2 2 ½ 3 4 5 
Inside Diameter (in) 1.195 1.532 1.754 2.193 2.655 3.230 4.154 5.135 

Flow (GPM)         
2 0.15 0.04 0.02 0.01 0.00 0.00 0.00 0.00 
4 0.54 0.16 0.08 0.03 0.01 0.00 0.00 0.00 
6 1.14 0.34 0.18 0.06 0.02 0.01 0.00 0.00 
8 1.94 0.58 0.30 0.10 0.04 0.02 0.00 0.00 

10 2.93 0.88 0.45 0.15 0.06 0.02 0.01 0.00 
15 6.22 1.86 0.96 0.32 0.13 0.05 0.01 0.01 
20 10.59 3.17 1.64 0.55 0.22 0.08 0.02 0.01 
25 16.02 4.79 2.48 0.84 0.33 0.13 0.04 0.01 
30  6.71 3.47 1.17 0.46 0.18 0.05 0.02 
35  8.93 4.62 1.56 0.61 0.24 0.07 0.02 
40  11.43 5.92 2.00 0.79 0.30 0.09 0.03 
45  14.22 7.36 2.48 0.98 0.38 0.11 0.04 
50   8.95 3.02 1.19 0.46 0.13 0.05 
55   10.67 3.60 1.42 0.55 0.16 0.06 
60   12.54 4.23 1.67 0.64 0.19 0.07 
65    4.90 1.93 0.75 0.22 0.08 
70    5.63 2.22 0.85 0.25 0.09 
75    6.39 2.52 0.97 0.29 0.10 
80    7.20 2.84 1.09 0.32 0.11 
85    8.06 3.18 1.22 0.36 0.13 
90     3.53 1.36 0.40 0.14 
95     3.91 1.50 0.44 0.16 

100     4.30 1.65 0.49 0.17 
110     5.13 1.97 0.58 0.21 
120     6.02 2.32 0.68 0.24 
130     6.98 2.69 0.79 0.28 
140      3.09 0.91 0.32 
150      3.51 1.03 0.37 
160     3.95 1.16 0.41 
170     4.42 1.30 0.46 
180     4.92 1.44 0.52 
190     5.43 1.60 0.57 
200      1.76 0.63 
225      2.18 0.78 
250     2.66 0.95 
275     3.17 1.13 
300     3.72 1.33 
325     4.32 1.54 
350     1.76 
375     2.01 
400     2.26 
425     2.53 
450     2.81 
475     3.11 
500     3.42 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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(210-vi-NEH, FL Amendment, FL-13, September 2006)    FL16-17 

 
Table FL16–7 Cont’d. 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR26 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 6 8 10 12 14  Nominal Diameter 10 12 14 
Inside Diameter (in) 6.115 7.961 9.924 11.770 12.924  Inside Diameter 9.924 11.770 12.924 

Flow (GPM)       Flow (GPM)    
25 0.01 0.00 0.00 0.00 0.00  1200 0.70 0.31 0.19 
30 0.01 0.00 0.00 0.00 0.00  1250 0.76 0.33 0.21 
35 0.01 0.00 0.00 0.00 0.00  1300 0.81 0.35 0.22 
40 0.01 0.00 0.00 0.00 0.00  1350 0.87 0.38 0.24 
45 0.02 0.00 0.00 0.00 0.00  1400 0.93 0.41 0.26 
50 0.02 0.01 0.00 0.00 0.00  1450 0.99 0.43 0.28 
55 0.02 0.01 0.00 0.00 0.00  1500 1.06 0.46 0.29 
60 0.03 0.01 0.00 0.00 0.00  1550 1.13 0.49 0.31 
65 0.03 0.01 0.00 0.00 0.00  1600 1.19 0.52 0.33 
70 0.04 0.01 0.00 0.00 0.00  1650 1.26 0.55 0.35 
75 0.04 0.01 0.00 0.00 0.00  1700 1.33 0.58 0.37 
80 0.05 0.01 0.00 0.00 0.00  1750  0.61 0.39 
85 0.05 0.02 0.01 0.00 0.00  1800  0.65 0.41 
90 0.06 0.02 0.01 0.00 0.00  1850  0.68 0.43 
95 0.07 0.02 0.01 0.00 0.00  1900  0.72 0.45 

100 0.07 0.02 0.01 0.00 0.00  1950  0.75 0.48 
110 0.09 0.02 0.01 0.00 0.00  2000  0.79 0.50 
120 0.10 0.03 0.01 0.00 0.00      
130 0.12 0.03 0.01 0.00 0.00      
140 0.14 0.04 0.01 0.01 0.00      
150 0.16 0.04 0.01 0.01 0.00      
160 0.18 0.05 0.02 0.01 0.00      
170 0.20 0.05 0.02 0.01 0.01      
180 0.22 0.06 0.02 0.01 0.01      
190 0.24 0.07 0.02 0.01 0.01      
200 0.27 0.07 0.03 0.01 0.01      
225 0.33 0.09 0.03 0.01 0.01      
250 0.40 0.11 0.04 0.02 0.01      
275 0.48 0.13 0.05 0.02 0.01      
300 0.57 0.16 0.05 0.02 0.01      
325 0.66 0.18 0.06 0.03 0.02      
350 0.75 0.21 0.07 0.03 0.02      
375 0.86 0.24 0.08 0.04 0.02      
400 0.97 0.27 0.09 0.04 0.03      
425 1.08 0.30 0.10 0.04 0.03      
450 1.20 0.33 0.11 0.05 0.03      
475 1.33 0.37 0.13 0.05 0.03      
500 1.46 0.40 0.14 0.06 0.04      
550 1.74 0.48 0.17 0.07 0.05      
600 2.05 0.57 0.19 0.08 0.05      
650 2.37 0.66 0.23 0.10 0.06      
700  0.75 0.26 0.11 0.07      
750  0.86 0.29 0.13 0.08      
800  0.97 0.33 0.14 0.09      
850  1.08 0.37 0.16 0.10      
900  1.20 0.41 0.18 0.11      
950  1.33 0.45 0.20 0.13      

1000  1.46 0.50 0.22 0.14      
1050  1.60 0.55 0.24 0.15      
1100  1.74 0.60 0.26 0.16      
1150   0.65 0.28 0.18      

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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FL16-18    (210-vi-NEH, FL Amendment, FL-13, September 2006) 

 
Table FL16-8 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR32.5 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 1 1 ¼ 1 ½ 2 2 ½ 3 4 5 
Inside Diameter (in) 1.211 1.540 1.780 2.229 2.699 3.284 4.224 5.221 

Flow (GPM)         
2 0.14 0.04 0.02 0.01 0.00 0.00 0.00 0.00 
4 0.50 0.16 0.08 0.03 0.01 0.00 0.00 0.00 
6 1.07 0.33 0.16 0.05 0.02 0.01 0.00 0.00 
8 1.82 0.57 0.28 0.09 0.04 0.01 0.00 0.00 

10 2.75 0.86 0.42 0.14 0.06 0.02 0.01 0.00 
15 5.84 1.81 0.90 0.30 0.12 0.05 0.01 0.00 
20 9.94 3.09 1.53 0.51 0.20 0.08 0.02 0.01 
25 15.03 4.67 2.31 0.77 0.30 0.12 0.03 0.01 
30 21.07 6.54 3.23 1.08 0.43 0.16 0.05 0.02 
35  8.70 4.30 1.44 0.57 0.22 0.06 0.02 
40  11.15 5.51 1.84 0.73 0.28 0.08 0.03 
45   6.85 2.29 0.90 0.35 0.10 0.04 
50   8.33 2.79 1.10 0.42 0.12 0.04 
55   9.93 3.33 1.31 0.50 0.15 0.05 
60   11.67 3.91 1.54 0.59 0.17 0.06 
65    4.53 1.79 0.69 0.20 0.07 
70    5.20 2.05 0.79 0.23 0.08 
75    5.91 2.33 0.90 0.26 0.09 
80    6.66 2.62 1.01 0.30 0.11 
85    7.45 2.93 1.13 0.33 0.12 
90    8.28 3.26 1.26 0.37 0.13 
95     3.61 1.39 0.41 0.15 

100     3.97 1.53 0.45 0.16 
110     4.73 1.82 0.54 0.19 
120     5.56 2.14 0.63 0.22 
130     6.45 2.48 0.73 0.26 
140      2.85 0.84 0.30 
150      3.23 0.95 0.34 
160      3.65 1.07 0.38 
170      4.08 1.20 0.43 
180      4.53 1.33 0.48 
190      5.01 1.47 0.53 
200       1.62 0.58 
225       2.01 0.72 
250       2.45 0.87 
275       2.92 1.04 
300       3.43 1.22 
325       3.98 1.42 
350        1.63 
375        1.85 
400        2.08 
425        2.33 
450        2.59 
475        2.87 
500        3.15 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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(210-vi-NEH, FL Amendment, FL-13, September 2006)    FL16-19 

 
Table FL16–8 Cont’d. 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR32.5 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 6 8 10 12 14  Nominal Diameter (in) 10 12 14 
Inside Diameter (in) 6.217 8.095 10.088 11.966 13.140  Inside Diameter (in) 10.088 11.966 13.140 

Flow (GPM)       Flow (GPM)    
25 0.01 0.00 0.00 0.00 0.00  1200 0.65 0.28 0.18 
30 0.01 0.00 0.00 0.00 0.00  1250 0.70 0.30 0.19 
35 0.01 0.00 0.00 0.00 0.00  1300 0.75 0.33 0.21 
40 0.01 0.00 0.00 0.00 0.00  1350 0.80 0.35 0.22 
45 0.02 0.00 0.00 0.00 0.00  1400 0.86 0.37 0.24 
50 0.02 0.01 0.00 0.00 0.00  1450 0.92 0.40 0.25 
55 0.02 0.01 0.00 0.00 0.00  1500 0.98 0.43 0.27 
60 0.03 0.01 0.00 0.00 0.00  1550 1.04 0.45 0.29 
65 0.03 0.01 0.00 0.00 0.00  1600 1.10 0.48 0.30 
70 0.04 0.01 0.00 0.00 0.00  1650 1.17 0.51 0.32 
75 0.04 0.01 0.00 0.00 0.00  1700 1.23 0.54 0.34 
80 0.05 0.01 0.00 0.00 0.00  1750 1.30 0.57 0.36 
85 0.05 0.01 0.00 0.00 0.00  1800  0.60 0.38 
90 0.06 0.02 0.01 0.00 0.00  1850  0.63 0.40 
95 0.06 0.02 0.01 0.00 0.00  1900  0.66 0.42 

100 0.07 0.02 0.01 0.00 0.00  1950  0.69 0.44 
110 0.08 0.02 0.01 0.00 0.00  2000  0.73 0.46 
120 0.10 0.03 0.01 0.00 0.00      
130 0.11 0.03 0.01 0.00 0.00      
140 0.13 0.04 0.01 0.01 0.00      
150 0.14 0.04 0.01 0.01 0.00      
160 0.16 0.05 0.02 0.01 0.00      
170 0.18 0.05 0.02 0.01 0.00      
180 0.20 0.06 0.02 0.01 0.01      
190 0.22 0.06 0.02 0.01 0.01      
200 0.25 0.07 0.02 0.01 0.01      
225 0.31 0.08 0.03 0.01 0.01      
250 0.37 0.10 0.04 0.02 0.01      
275 0.45 0.12 0.04 0.02 0.01      
300 0.52 0.14 0.05 0.02 0.01      
325 0.61 0.17 0.06 0.03 0.02      
350 0.70 0.19 0.07 0.03 0.02      
375 0.79 0.22 0.08 0.03 0.02      
400 0.89 0.25 0.08 0.04 0.02      
425 1.00 0.28 0.09 0.04 0.03      
450 1.11 0.31 0.11 0.05 0.03      
475 1.23 0.34 0.12 0.05 0.03      
500 1.35 0.37 0.13 0.06 0.04      
550 1.61 0.44 0.15 0.07 0.04      
600 1.89 0.52 0.18 0.08 0.05      
650 2.19 0.61 0.21 0.09 0.06      
700 2.51 0.70 0.24 0.10 0.07      
750  0.79 0.27 0.12 0.07      
800  0.89 0.31 0.13 0.08      
850  1.00 0.34 0.15 0.09      
900  1.11 0.38 0.17 0.10      
950  1.22 0.42 0.18 0.12      

1000  1.35 0.46 0.20 0.13      
1050  1.47 0.50 0.22 0.14      
1100  1.61 0.55 0.24 0.15      
1150  1.74 0.60 0.26 0.17      

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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FL16-20    (210-vi-NEH, FL Amendment, FL-13, September 2006) 

 
Table FL16-9 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR41 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 3 ½ 4 5 6 8 10 12 14 
Inside Diameter (in) 3.800 4.280 5.291 6.301 8.205 10.266 12.128 13.318 

Flow (GPM)         
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
8 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

10 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
15 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
20 0.04 0.02 0.01 0.00 0.00 0.00 0.00 0.00 
25 0.06 0.03 0.01 0.00 0.00 0.00 0.00 0.00 
30 0.08 0.05 0.02 0.01 0.00 0.00 0.00 0.00 
35 0.11 0.06 0.02 0.01 0.00 0.00 0.00 0.00 
40 0.14 0.08 0.03 0.01 0.00 0.00 0.00 0.00 
45 0.17 0.10 0.03 0.01 0.00 0.00 0.00 0.00 
50 0.21 0.12 0.04 0.02 0.00 0.00 0.00 0.00 
55 0.25 0.14 0.05 0.02 0.01 0.00 0.00 0.00 
60 0.29 0.16 0.06 0.02 0.01 0.00 0.00 0.00 
65 0.34 0.19 0.07 0.03 0.01 0.00 0.00 0.00 
70 0.39 0.22 0.08 0.03 0.01 0.00 0.00 0.00 
75 0.44 0.25 0.09 0.04 0.01 0.00 0.00 0.00 
80 0.50 0.28 0.10 0.04 0.01 0.00 0.00 0.00 
85 0.56 0.31 0.11 0.05 0.01 0.00 0.00 0.00 
90 0.62 0.35 0.12 0.05 0.01 0.00 0.00 0.00 
95 0.68 0.38 0.14 0.06 0.02 0.01 0.00 0.00 

100 0.75 0.42 0.15 0.06 0.02 0.01 0.00 0.00 
110 0.90 0.50 0.18 0.08 0.02 0.01 0.00 0.00 
120 1.05 0.59 0.21 0.09 0.02 0.01 0.00 0.00 
130 1.22 0.68 0.24 0.10 0.03 0.01 0.00 0.00 
140 1.40 0.78 0.28 0.12 0.03 0.01 0.00 0.00 
150 1.59 0.89 0.32 0.14 0.04 0.01 0.01 0.00 
160 1.79 1.00 0.36 0.15 0.04 0.01 0.01 0.00 
170 2.01 1.12 0.40 0.17 0.05 0.02 0.01 0.00 
180 2.23 1.25 0.45 0.19 0.05 0.02 0.01 0.00 
190 2.46 1.38 0.49 0.21 0.06 0.02 0.01 0.01 
200 2.71 1.52 0.54 0.23 0.06 0.02 0.01 0.01 
225 3.37 1.89 0.67 0.29 0.08 0.03 0.01 0.01 
250 4.10 2.30 0.82 0.35 0.10 0.03 0.01 0.01 
275  2.74 0.98 0.42 0.12 0.04 0.02 0.01 
300  3.22 1.15 0.49 0.14 0.05 0.02 0.01 
325  3.73 1.33 0.57 0.16 0.05 0.02 0.01 
350  4.28 1.53 0.65 0.18 0.06 0.03 0.02 
375  4.86 1.73 0.74 0.21 0.07 0.03 0.02 
400   1.95 0.83 0.23 0.08 0.03 0.02 
425   2.19 0.93 0.26 0.09 0.04 0.02 
450   2.43 1.04 0.29 0.10 0.04 0.03 
475   2.69 1.15 0.32 0.11 0.05 0.03 
500   2.95 1.26 0.35 0.12 0.05 0.03 
550    1.51 0.42 0.14 0.06 0.04 
600    1.77 0.49 0.16 0.07 0.05 
650    2.05 0.57 0.19 0.08 0.05 
700     0.65 0.22 0.10 0.06 
750     0.74 0.25 0.11 0.07 
800     0.83 0.28 0.12 0.08 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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(210-vi-NEH, FL Amendment, FL-13, September 2006)    FL16-21 

Table FL16-9 Cont’d. 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – SDR41 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 8 10 12 14 
Inside Diameter (in) 8.205 10.266 12.128 13.318 

Flow (GPM)     
850 0.93 0.31 0.14 0.09 
900 1.04 0.35 0.15 0.10 
950 1.15 0.39 0.17 0.11 

1000 1.26 0.42 0.19 0.12 
1050 1.38 0.46 0.21 0.13 
1100 1.50 0.51 0.22 0.14 
1150 1.63 0.55 0.24 0.15 
1200 1.77 0.59 0.26 0.17 
1250  0.64 0.28 0.18 
1300  0.69 0.31 0.19 
1350  0.74 0.33 0.21 
1400  0.79 0.35 0.22 
1450  0.84 0.37 0.24 
1500  0.90 0.40 0.25 
1550  0.95 0.42 0.27 
1600  1.01 0.45 0.29 
1650  1.07 0.48 0.30 
1700  1.13 0.50 0.32 
1750  1.19 0.53 0.34 
1800  1.26 0.56 0.35 
1850  1.32 0.59 0.37 
1900   0.62 0.39 
1950   0.65 0.41 
2000   0.68 0.43 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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FL16-22    (210-vi-NEH, FL Amendment, FL-13, September 2006) 

 
Table FL16-10 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – Sch. 40 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) ½ ¾ 1 1 ¼ 1 ½ 2 2 ½ 
Inside Diameter (in) 0.622 0.824 1.049 1.380 1.610 2.067 2.469 

Flow (GPM)        
2 3.58 0.91 0.28 0.07 0.03 0.01 0.00 
4 12.91 3.29 1.02 0.27 0.13 0.04 0.02 
6 27.36 6.96 2.15 0.57 0.27 0.08 0.03 
8 46.61 11.86 3.66 0.96 0.46 0.14 0.06 

10  17.93 5.54 1.46 0.69 0.20 0.09 
15  38.00 11.74 3.09 1.46 0.43 0.18 
20   20.00 5.27 2.49 0.74 0.31 
25    7.96 3.76 1.11 0.47 
30    11.16 5.27 1.56 0.66 
35    14.84 7.01 2.08 0.88 
40     8.98 2.66 1.12 
45     11.17 3.31 1.39 
50      4.02 1.69 
55      4.80 2.02 
60      5.64 2.38 
65      6.54 2.75 
70      7.50 3.16 
75      8.53 3.59 
80       4.05 
85       4.53 
90       5.03 
95       5.56 

100       6.12 
 

Nominal Diameter (in) 3 4 5 6 8 10 12 
Inside Diameter (in) 3.068 4.026 5.047 6.065 7.981 10.020 11.938 

Flow (GPM)        
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
6 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
8 0.02 0.01 0.00 0.00 0.00 0.00 0.00 

10 0.03 0.01 0.00 0.00 0.00 0.00 0.00 
15 0.06 0.02 0.01 0.00 0.00 0.00 0.00 
20 0.11 0.03 0.01 0.00 0.00 0.00 0.00 
25 0.16 0.04 0.01 0.01 0.00 0.00 0.00 
30 0.23 0.06 0.02 0.01 0.00 0.00 0.00 
35 0.30 0.08 0.03 0.01 0.00 0.00 0.00 
40 0.39 0.10 0.03 0.01 0.00 0.00 0.00 
45 0.48 0.13 0.04 0.02 0.00 0.00 0.00 
50 0.59 0.16 0.05 0.02 0.01 0.00 0.00 
55 0.70 0.19 0.06 0.03 0.01 0.00 0.00 
60 0.83 0.22 0.07 0.03 0.01 0.00 0.00 
65 0.96 0.26 0.08 0.03 0.01 0.00 0.00 
70 1.10 0.29 0.10 0.04 0.01 0.00 0.00 
75 1.25 0.33 0.11 0.05 0.01 0.00 0.00 
80 1.41 0.37 0.12 0.05 0.01 0.00 0.00 
85 1.57 0.42 0.14 0.06 0.02 0.00 0.00 
90 1.75 0.47 0.16 0.06 0.02 0.01 0.00 
95 1.93 0.52 0.17 0.07 0.02 0.01 0.00 

100 2.13 0.57 0.19 0.08 0.02 0.01 0.00 
110 2.54 0.68 0.23 0.09 0.02 0.01 0.00 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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(210-vi-NEH, FL Amendment, FL-13, September 2006)    FL16-23 

 
Table FL16-10 Cont’d. 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – Sch. 40 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 3 4 5 6 8 10 12 
Inside Diameter (in) 3.068 4.026 5.047 6.065 7.981 10.020 11.938 

Flow (GPM)        
120 2.98 0.79 0.26 0.11 0.03 0.01 0.00 
130 3.46 0.92 0.31 0.13 0.03 0.01 0.00 
140 3.96 1.06 0.35 0.14 0.04 0.01 0.01 
150 4.50 1.20 0.40 0.16 0.04 0.01 0.01 
160 5.08 1.35 0.45 0.18 0.05 0.02 0.01 
170 5.68 1.51 0.50 0.21 0.05 0.02 0.01 
180  1.68 0.56 0.23 0.06 0.02 0.01 
190  1.86 0.62 0.25 0.07 0.02 0.01 
200  2.05 0.68 0.28 0.07 0.02 0.01 
225  2.54 0.85 0.35 0.09 0.03 0.01 
250  3.09 1.03 0.42 0.11 0.04 0.02 
275  3.69 1.23 0.50 0.13 0.04 0.02 
300  4.33 1.44 0.59 0.16 0.05 0.02 
325   1.67 0.68 0.18 0.06 0.03 
350   1.92 0.79 0.21 0.07 0.03 
375   2.18 0.89 0.23 0.08 0.03 
400   2.46 1.01 0.26 0.09 0.04 
425   2.75 1.12 0.30 0.10 0.04 
450   3.06 1.25 0.33 0.11 0.05 
475    1.38 0.36 0.12 0.05 
500    1.52 0.40 0.13 0.06 
550    1.81 0.48 0.16 0.07 
600    2.13 0.56 0.19 0.08 
650    2.47 0.65 0.21 0.09 
700    2.83 0.75 0.25 0.11 
750     0.85 0.28 0.12 
800     0.95 0.32 0.13 
850     1.07 0.35 0.15 
900     1.19 0.39 0.17 
950     1.31 0.43 0.18 

1000     1.44 0.48 0.20 
1050     1.58 0.52 0.22 
1100     1.72 0.57 0.24 
1150     1.87 0.62 0.26 
1200     2.02 0.67 0.29 
1250      0.72 0.31 
1300      0.78 0.33 
1350      0.83 0.35 
1400      0.89 0.38 
1450      0.95 0.40 
1500      1.01 0.43 
1550      1.07 0.46 
1600      1.14 0.49 
1650      1.21 0.51 
1700      1.27 0.54 
1750      1.34 0.57 
1800       0.60 
1850       0.64 
1900       0.67 
1950       0.70 
2000       0.73 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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FL16-24    (210-vi-NEH, FL Amendment, FL-13, September 2006) 

 
Table FL16-11 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – Sch. 80 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) ½ ¾ 1 1 ¼ 1 ½ 2 2 ½ 
Inside Diameter (in) 0.546 0.742 0.957 1.278 1.500 1.939 2.323 

Flow (GPM)        
2 6.74 1.52 0.44 0.11 0.05 0.01 0.01 
4 24.34 5.47 1.59 0.39 0.18 0.05 0.02 
6 51.58 11.60 3.36 0.82 0.38 0.11 0.04 
8  19.76 5.73 1.40 0.64 0.18 0.08 

10  29.87 8.66 2.12 0.97 0.28 0.12 
15   18.35 4.49 2.06 0.59 0.25 
20   31.26 7.65 3.51 1.01 0.42 
25    11.57 5.30 1.52 0.63 
30    16.21 7.44 2.13 0.89 
35     9.89 2.84 1.18 
40     12.67 3.63 1.51 
45      4.52 1.88 
50      5.49 2.28 
55      6.55 2.72 
60      7.70 3.20 
65      8.93 3.71 
70      10.24 4.25 
75       4.83 
80       5.44 
85       6.09 
90       6.77 
95       7.48 

 
Nominal Diameter (in) 3 4 5 6 8 10 12 
Inside Diameter (in) 2.900 3.826 4.813 5.761 7.625 9.564 11.376 

Flow (GPM)        
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
4 0.01 0.00 0.00 0.00 0.00 0.00 0.00 
6 0.02 0.00 0.00 0.00 0.00 0.00 0.00 
8 0.03 0.01 0.00 0.00 0.00 0.00 0.00 

10 0.04 0.01 0.00 0.00 0.00 0.00 0.00 
15 0.08 0.02 0.01 0.00 0.00 0.00 0.00 
20 0.14 0.04 0.01 0.01 0.00 0.00 0.00 
25 0.21 0.06 0.02 0.01 0.00 0.00 0.00 
30 0.30 0.08 0.03 0.01 0.00 0.00 0.00 
35 0.40 0.10 0.03 0.01 0.00 0.00 0.00 
40 0.51 0.13 0.04 0.02 0.00 0.00 0.00 
45 0.64 0.17 0.05 0.02 0.01 0.00 0.00 
50 0.77 0.20 0.07 0.03 0.01 0.00 0.00 
55 0.92 0.24 0.08 0.03 0.01 0.00 0.00 
60 1.09 0.28 0.09 0.04 0.01 0.00 0.00 
65 1.26 0.33 0.11 0.04 0.01 0.00 0.00 
70 1.44 0.38 0.12 0.05 0.01 0.00 0.00 
75 1.64 0.43 0.14 0.06 0.01 0.00 0.00 
80 1.85 0.48 0.16 0.07 0.02 0.01 0.00 
85 2.07 0.54 0.18 0.07 0.02 0.01 0.00 
90 2.30 0.60 0.20 0.08 0.02 0.01 0.00 
95 2.54 0.66 0.22 0.09 0.02 0.01 0.00 

100 2.80 0.73 0.24 0.10 0.03 0.01 0.00 
110 3.34 0.87 0.28 0.12 0.03 0.01 0.00 
120 3.92 1.02 0.33 0.14 0.04 0.01 0.01 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   
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(210-vi-NEH, FL Amendment, FL-13, September 2006)    FL16-25 

 
Table FL16-11 Cont’d. 
 

Friction Head Loss in Plastic (PVC or ABS) Irrigation Pipelines – Sch. 80 IPS 
Head Loss in Feet Per 100 Feet 

Nominal Diameter (in) 3 4 5 6 8 10 12 
Inside Diameter (in) 2.900 3.826 4.813 5.761 7.625 9.564 11.376 

Flow (GPM)        
130 4.55 1.18 0.39 0.16 0.04 0.01 0.01 
140 5.21 1.35 0.44 0.18 0.05 0.02 0.01 
150 5.92 1.54 0.50 0.21 0.05 0.02 0.01 
160  1.73 0.57 0.24 0.06 0.02 0.01 
170  1.94 0.63 0.26 0.07 0.02 0.01 
180  2.16 0.71 0.29 0.08 0.02 0.01 
190  2.38 0.78 0.33 0.08 0.03 0.01 
200  2.62 0.86 0.36 0.09 0.03 0.01 
225  3.26 1.07 0.44 0.11 0.04 0.02 
250  3.96 1.30 0.54 0.14 0.05 0.02 
275  4.73 1.55 0.65 0.16 0.05 0.02 
300  5.55 1.82 0.76 0.19 0.06 0.03 
325   2.11 0.88 0.22 0.07 0.03 
350   2.42 1.01 0.26 0.09 0.04 
375   2.75 1.15 0.29 0.10 0.04 
400   3.10 1.29 0.33 0.11 0.05 
425   3.46 1.44 0.37 0.12 0.05 
450    1.61 0.41 0.14 0.06 
475    1.78 0.45 0.15 0.06 
500    1.95 0.50 0.17 0.07 
550    2.33 0.60 0.20 0.08 
600    2.74 0.70 0.23 0.10 
650     0.81 0.27 0.12 
700     0.93 0.31 0.13 
750     1.06 0.35 0.15 
800     1.19 0.40 0.17 
850     1.33 0.44 0.19 
900     1.48 0.49 0.21 
950     1.64 0.54 0.23 

1000     1.80 0.60 0.26 
1050     1.97 0.65 0.28 
1100     2.15 0.71 0.31 
1150     2.33 0.77 0.33 
1200     2.52 0.84 0.36 
1250      0.90 0.39 
1300      0.97 0.42 
1350      1.04 0.45 
1400      1.12 0.48 
1450      1.19 0.51 
1500      1.27 0.54 
1550      1.35 0.58 
1600      1.43 0.61 
1650      1.51 0.65 
1700      1.60 0.69 
1750       0.72 
1800       0.76 
1850       0.80 
1900       0.84 
1950       0.89 
2000       0.93 

Note:  Shaded areas of chart indicate velocities over 5 ft per second.   



Chapter 16    Special Use Tables, Charts    Part 652 
     and Conversions     Irrigation Guide 
              

FL16-26    (210-vi-NEH, FL Amendment, FL-13, September 2006) 

 
Figure FL16-1  

 

Friction Head Loss in Traveling Gun Hard Hose 
Head Loss in Feet Per 100 Feet 
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