
 

 
 
 
 
 
 
 
 

  
  

APPENDIX D 
Rules of Thumb 



   
 
 

 

              
              

             
      

 

    
    
   
     
     
     
    
       
       
     

 

Rules of Thumb 

Several Rules of Thumb worksheets are provided to aid designers and inspectors in determining 
and verifying the quality and quantity of various erosion control items. These are especially 
useful when verifying the application rates of various mulch and hydraulically applied products. 
Rules of Thumb includes the following: 

• Example Seed Tags 
• Slope Inclination Conversions 
• Metric Conversions 
• Sediment Trap Sizing Spreadsheet 
• I-D-R Curve Zone Map 
• Straw Mulch Application Worksheet 
• Hydraulic Application Equations 
• Wood Fiber Mulch Hydraulic Application Worksheet 
• Seed / Fertilizer Hydraulic Application Worksheet 
• Hydraulic Application Example Problems 
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Measurement in: From English Units: To Metric Units: Multiply By: 
LENGTH inch (in) millimeter (mm) 25.40 

foot (ft) meter (m) 0.3048 
yard (yd) meter (m) 0.9144 
mile (mi) kilometer (km) 1.609 

AREA in 2 mm 2 645.2 
ft2 m2 0.0929 
yd2 m2 0.8361 
mi2 km2 2.590 
acre hectare (ha) 0.4047 
acre in 2 4047 

Familier Conversions to Metric Units: 
LENGTH Thickness of a Dime 1 mm 

Diameter of a ballpoint pen 10 mm 
Length of a- paper clip 30 mm 
Length of a dollar bill 150 mm 
Height of a Door 2 m 
Length of a football field 100 m 
Width of a piece of paper 85 mm 

WEIGHT Large paper clip 1 gram (g) 
Nickel 5 g 
Large Apple 50 g 
Size "D" Battery 100 g 
Large Can of Tomatoes 1 kilogram (kg) 

TEMPERATURE Water Freezes 0 degrees Celcius (° C) 
Body Temperature 37° C 
Water Boils 100" C 

*Reference: Metric Basics. 1994. Oregon Department of Transportation, Project Services. 

Some Common Metric Abbreviations 

Mgn/ha/year = megagram per hectare per year 
L = liter 
ha = hectares 
kg = kilogram = 1 x 103 grams 
m = meter 
km = kilometer = 1 x 103 meters 
mm = millimeter 
Mgqn = megagram = 1 x 106 grams 
kN/m3 = kiloNewtons per cubic meter 
Pa = Pascal 



   
         

    
    
    
    

     
    
    
     
     
      

     
     
     
      
      
     
      

     
      

     
    

    
     

    
     

      
      

     
     

     
     

      
    
    

    
        

     
     
      

    
     

    
 

     
 

     
 
 

METRIC CONVERSION FACTORS 
Quanti From SI Units To English Units Divided B 
Length km 

m 
m 

mm 

mile 
yard 
foot 
inch 

1.609 
0.9144 
0.3048 

25.4 
Area km2 

m2 
hectare 

m2 
m2 

mm 2 

square mile 
acre 
acre 

square yard 
square foot 
square inch 

2.59 
4047 
0.404 
0.836 
0.092 
645.2 

Volume m3 
m3 
m3 

L(1000 cm3) 
m3 

L(1000 em3) 
cm 3 

acre foot 
cubic yard 
cubic foot 
cubic foot 

1000 board feet 
gallon 

cubic inch 

1233 
0.764 
0.028 
28.32 
2.36 

3.785 
16.39 

Mass kg pound mass 
lb.-mass, 1 bn, 

0.4536 

Mass Density kg/m3 lb.-mass/ft 16.02 
Force N 

kN 
lb. 
kip 

4.448 
4.448 

Force/Unit Length N/m 
kN/m 

lbs/ft 
kips/ft 

14.59 
14.59 

Force/Unit Area, 
Pressure Stress, 
Modulus of Elasticity 

kPa 
MPa 

Pa 
kPa 

lbs/in2 
kips/in 2 

lbs/ft2 
ki s/ft2 

6.895 
6.895 
47.88 
47.88 

Force/Volume Unit 
Weight 

N/m3 
kN/m3 

lbs/ft3 
ki s/ft3 

157.1 
157.1 

Bending Moment, 
Torque Moment of 
Force 

kN-m ft-lb 
ft-kip 

1.356 
1.356 

Work Nm lb-ft 1.355818 
Energy Joules ft-lb 1.355818 
Volume Rate of Flow in 3/S 

in 3/S 
L/s 

in 3/S 

ft3 
cfin 
c fm 
m d 

0.02832 
0.000472 

0.4719 
0.0438 

Temperature °C °F (°F-32°)/1.8 
Velocity, Seed m/s ft/s 0.3048 
Acceleration m/s2 ft/s2 0.3048 

Ref. FHWA Geotechnical Metrication Guidelines 

* Underline denotes exact conversion 



 



 







 

    
	 
 	

     
   

           
 

 
   
  

 
 

   
 
 
 
 

  

	
 	
     

   
           

 
 

   
 
 

  
 
 
 
 

    

    

  

Wood Fiber Mulch Hydraulic Application 
������ � � � ��� ���� � � �� ���� � �� ����(R„f) 

Wood Fiber Water Require d for Application Area of Covera e A 
(WA Average (V„,.) Maximum (VW,) 

401bs mulch / 100 al water 501bs mulch / 100 al water 
Pounds *Gallons *Gallons ft Acres 

500 1,250 1,000 43,56.0 1.00 
600 1, 500 1, 200 52,272 1.20 
700 1, 750 1,400 60,984 1.40 
800 2,000 1,600 69,696 _1.60 
900 2,250 1,800 78,408 1.80 

1,000 2, 500 2, 000 87,120 2.00 
1,100 2,750 2,200 95,832 2.20 
1,200 3,000 2,400 104,544 2.40 
1,300 --- 2,600 113,256 2.60 
1,400 -- 2,800 121,968 2.80 
1,500 --- 3, 000 130,680 3.00 

������ �� � � ��� ���� � � �� ���� � �� ������ � �� 
Wood Fiber Water Re uired for Application Area of Covera e A 

������ Average (V„„,) Maximum (V„„„) 
401bs mulch / 100 al water 50Ibs mulch / 100 al water 

Pounds *Gallons *Gallons ft Acres 
500 1,250 1,000 14,520 0.33 
600 15001200 17424 0.40 
700 1, 750 1, 400 20,328 0.47 
800 2,000 1,600 23,232 0.53 
900 2,250 1,800 26,136 0.60 

1,000 2,500 - 2,000 29,040 0.67 
1,100 2,750 2,200 31,944 0.73 
1,200 3,000 2,400 34,848 0.80 
1,300 -- 2,600 37,752 0.87 
1,400 --- 2,800 40,656 0.93 
1,500 -3,000 43,560 1.00 

�� � ��� �� ���� � � ���� � �� �� �� �� � ��! " �� # �� ��$ �� ���% &� � � �� ���� � �� � �' �� � � 



 

    
	 


     
   

           
  
 
 

  
 
 
 

  
 

 




         
   

           
  

 
 

 
 
 
 

 

   

           

   

Wood Fiber Mulch Hydraulic Application 
������ � � � � � ��� ���� � � ��� ���� � �� ������ � �� 

Wood Fiber Water Re uired for Application Area of Coverage A 
(WM) Average (V„„,) Maximum ������  

401bs mulch / 100 al water 501bs mulch / 100 al water 
Pounds *Gallons *Gallons ft z Acres 

500 1,250 1,000 10,890 0.25 
600 1,500 1,200 13,068 0.30 
700 1, 750 1,400 15,246 0.35 
800 2,000 1,600 17,424 0.40 
900 2,250 1,800 19,602 0.45 

1,000 2,500 2,000 21,780 0.50 
1,100 2, 750 2,200 23,958 0.55 
1,200 3,000 2,400 26,136 0.60 
1,300 -2,600 28,314 0.65 
1,400 -- 2,800 30,492 0.70 
1,500 -3,000 32,670 0.75 

������ �� � � � � ��� ���� � � ��� ���� � �� ������ � � �� � 
Wood Fiber Water Required for A lication Area of Covera e A 

(WA Average (V„,,) Maximum (Vw„) 
401bs mulch / 100 al water 501bs mulch / 100 al water 

Pounds *Gallons__ *Gallons ft 2 Acres 
500 1,250 1,000 8,712 0.20 
600 _1,50_0 _____1,2_00_____ 10,454 0.24 

__700__ 1,_75_0 _1,400__ 12,197 0.28 
800 2,000 1,600 13,939 0.32 
900 2,250 1,800 15,682 0.36 

1000 2,500 2,000 17,424 0.40 
1,100 27502.200 19,166 0.44 
1,200 3,000 2,400 20,909 0.48 
1,300 -2,600 22,651 0.52 
1,400 - 2 800 - 24,394 0.56 
1,500 -3,000 26,136 0.60 

* Largest Typical Hydro seeding equipment has a 3,000 gallon working volume. 



 

    
	 


     
   

         
 
  
 

  
 
 
 
 

	   

     
   

        
 
  
 

  
   

 
 
 
 

          

    

    

Wood Fiber Mulch Hydraulic Application 
������ � ��  � � �� ��� � � ��� ���� � �� ������ � �� 

Wood Fiber Water Re uired for Application Area of Covera e A 
(W.f) Average (V„„,) Maximum (Vw„,) 

18k mulch / 379L water 23k mulch / 379L water 
Kilograms *Liters *Liters m2 Hectare 

200 4,168 3, 335 3,567 0.36 
250 5,211 4,169 4,459 0.45 
300 6,253 5, 003 5,351 0.54 
350 7,295 5,836 6,243 0.62 
400 8,337 6,670 7,135 _0.71 
450 9,379 7,504 8,027__ 0.80 
500 10,421 8,338 8_,918 0.89 
545 113569.088 9,721 0.97 
550 -9,171 9,810 0.98 
600 -10,005 10,702 1.07 
650 -10,839 11,594 1.16 
681 -11,356 12,147 1.21 

������ �� �� � � �� ��� � � ��� ���� � �� ������ �! � 

Wood Fiber Water R uired for Application Area of Covera e A 
(WA Average (V,a) Maximum (V,v,) 

18k mulch/ 379L water 23k mulch / 379L water 
Kilograms *Liters *Liters m2 Hectare 

200 4,168 3, 335 1,189 0.12 
250 5,211 4,169 1,486 0.15 
300 6,253 5,003 ' 1,784 0.18 
350 7, 295 5, 836 2,081 0.21 
400 8,337 6,670 2,378 0.24 
450 9,379 7,504 2,675 0.27 
500 10,421 8,338 2,973 0.30 
545 11,356 9,088 3,240 0.32 
550 -9,171 3,270 0.33 
600 -10,005 3,567 0.36 
650 -10,839 3,865 0.39 
681 -11,356 4,049 0.40 

Largest Typical Hydro seeding equipment has a 11,356 liter working volume. 



 

    
	 
 


     
   

         
 

 
 

   
   

 
 
 
 



     

   
         

 
  
 
 
 
 

 

          

    

    

Wood Fiber Mulch Hydraulic Application 
������ � � �  �� ��� � � ��� ���� � �� ������ � �� 

Wood Fiber _ Water Required for Application Area of Covera e A 
(W„1f) Average (V„,,) Maximum (V,,„,) 

18k mulch / 379L water 23k mulch / 379L water 
Kilograms *Liters *Liters m Hectare 

200 4,168 3,335 892- 0.09 
250 5,211 4,169 1,115 0.11 
300 6, 253 5, 003 1,338 0.13 
350 7, 295 5, 836 1,561 0.16 
400 8,337 6,670 1,784 0.18 
450 9,379 7,504 2,007 0.20 
500 10,421 8,338 2,230 0.22 
545 11,356 9,088 2,430 0.24 
550 -9171 2,453 0.25 
600 -10,005 2,675 0.27 
650 -10,839 2,898 0.29 
681 -11,356 3,037 0.30 

������ �� �� �  �� ��� � � ��� ���� � �� ������ � �� 
Wood Fiber Water Re uired for Application Area of Covera e A 

(WA Average (V,„a) Maximum (V,,„„) 
18k mulch I 379L water 23k mulch I 379L water 

Kilograms *Liters *Liters m Hectare 
200 4,168 3, 335 713 0.07 
250 5,211 4,169 892 0.09 
300 6,253 5,003 1,070 0.11 
350 7,295 5,836 1,249 0.12 
400 8,337 6,670 1,427 0.14 
450 9.3797504 1,605 0.16 
500 10,421 8,338 1,784 0.18 
545 113569.088 1,944 0.19 
550 -9,171 1,962 0.20 
600 -10,005 2,140 0.21 
650 -10,839 2,319 0.23 
681 -11356 2,429 0.24 

Largest Typical Hydro seeding equipment has a 11,356 liter working volume. 



 

	




	 


	
 
 	 	 	
 


	
 
 
	 	


	 	 	
 
 
 
 	


	 	 	
 	 
	


 
 	 	
 



 	 	 


	 	 	 	 
 

 
 	 
 	


 	 
	 
 
 
 

 	 
	


 


	
 
 	 	 	
 



 
	 	 


	 	 	 
 	


 
 
 	 	 
	 
 

 	


 
 
 
 	
 


	
 
 
	 	


	 
 	 	 	 	 
 	 


	 	 
 	


 
 

	 	 
 



 
 	 	 
 
 
 
 	

	 	 	
 	 
 	 	

 
    

	 

   

	
 	
 	


	 
 	 



 	 	 
 
  	 	

	
 	
 	
 	


Table A-1 
Seed or Fertilizer Hydraulic Application 

������� �� 

���� 
Area of Coverage (A) 

������� �� �� ������������������������ 
��� �� � ����� � � ����� �  ����� � � ����� � ������� � � ������ � � ������ � 

�  � � � � � � 
�� � � � � 

�� � � � � 
�� � � � � 

�� � � � � 
�� � � � � 

�� � � � � � 
�� 

�� �� � ��� � ���  ����� ��� ���� ���  ���  ���� �� � ���  ��� ��� ��� � 
�� ���� �� �� �� � ��� � �� ��� ��� ���  ����� ���� ��� ���� �� � ���  ��� 
� �� � � ��� ��  ��� � �� � ��� � �� ���  ��� ���� ���  �� � ��� ��� 
�� ���� ���� ���� ������ ��� ������ �� � ��� � ���� � ���� ���� ��� ���� �� � 
 � �� � �� ���� ���   ��� � �� ���� ��� � ���  �� � ��� � ���  ����� ���  ���  
�� ��� ���� � �� � � ��� ���� ��� �� ��  ��� � ���� ����� ��� ���� ���  �� � 
� � � � ����� ��  ���� ���  ���� ��  ���  ��� ����� ��  � ���� ��� ��� 
� ���� � ����� ���� ���� ��   �� � ���� �� �� ��� ��� ���� � ���� ���� ��� 
�� �� � ������� ���  � ���� �� � � ��� ��� �����  ���� ����� ���  ������ ��� ���� 
���  ��� �� ��� �� � �� ���� ��� ����� ���   ��� � ���� �� �� �� � ��� � ���  ����� 
��� ���� ������ ��� ���� � ���� ���� �� � � ��� ����  ��� � ���� ����� ��� ���� 
��� ��� ������ � � � ����� �� ������� ��  ���� ���� ���� � ��� ����� ��  � ���� 
��� ��� � �� � ���� � ����� ��� ������� ���� ���� ���� ������ ��� ��� ���� � ���� 
� � ���� ������ �� � ������� ��� ���� � ���  � ���� ��� ��� ���� ����� ���  ������ 
��� ����� � ����  ��� �� ��� � �� ���� �� � �� ���� ���� ���� ���� �� �� �� � ��� � 
��� ����� � �����  � � ���  � �� � ���� ��  ������ ���� � �� ���� � ���� ��   ���  
��� �����  ����� ���� ������ ���� � ����� ��� ���� � ���� ���� �� ����  ��� � ���� ����� 
��� ����  ���� � �� � � ���� �� � ��� ��  ����  � ���� ���� � ���  ���� ���  � ��� 
� � ����� ������ ��� ������ ��� ���� � � � � ����� ��� ������ ���� ���� � ��� ����� 
�� � ��� � ���� � � �����  ��� �� ��� �  ��� � ��� ���� � �� � � ��� ��  ��� � 

�� � � ��� � ��  ��  � ���� �� �� � � �� �� � �� � � � 

�  � � �� � �� � �� ��� � � �� � �� � ��   � � �� �� � ��� � �� � � �� �� � �� � � ��� � � �� � �� �!" � � ��� �# �" � � $ � � ��  �% �" � � � �&��� ��% �  � � ��� �� � ��# �" � � � ' 

(  �� � � �� � �� �$ � �� � ��� � � �$ � �� �� �)�� � � �( � � �� �* +, � 



 

  

	 
 
 
 
 
 
 


      
                        


 	  

  

	 






 


	 
 	 


	
 
 	
	

 Table B-1 

Seed or Fertilizer Hydraulic Application 

� � � ��  � � � 
� �  

� � � � � ��� � � � � � � ��� � 
� � � ��  � � � �� � � � � ��� � � � �� �� � �� � �  ��� � �� 

����� �������  �������  �������  ��� � �� � �� �� � �� � � �" �#   � �� � �� � 

������ �   � 
�   � 

�   � 
�   � 

�   � 
�   � 

�  � � 
�

 � ��� ���� � � �� � � �� � � � �� � � � � � �� � � � � � �� � ��� � �� � �� � � �� � � � � 

� � � ��  � ��  � ��� ���� � � ��  � �� � � � �� � � � � � �� � � � � � �� � � � � � �� � ��� 

�  � �� � � �� � � � �� � � �� � � � ��� ���� � � �� � � �� � � � �� � � � � � �� � � � � � �� � � � � 

�� � �� � � �� � � � ��  � ��  � �� � ��� �  � �� � � �� � � � �� � � � � � �� � � � � � �� � � � � 

� � �� � � � �� � � � �� � �� � � � �� � � �� � � � ��� ���� � � �� � � �� � � � �� � � �� � � � �� � � 

� � � �� � � � �� � � � �� � � �� � � � ��  � �� � � � � ��� ��� � � � �� � � �� � � � �� � � ��� � � �� � � � � 

�  � �� � �� � � � �� � � ��  � �� ���� � �� � � �� � � �� � � �� � �� � � �� � � � �� � � � � 

� � � �� � � � �� � � � �� � � �� � � � �� � �� � � � �� � � �� � � �� � � �� � � � �� � � �� � � � �� � � � � 

�  ���  �� ��  � �� � � � ���� � �� � � � � � � � �� � � �� � � � ��� ��� � � � �� � � �� � � � �� � � �� � � 

� ���� ���� �� � �� � � � �� � � � ��  � �� � � � ��  � �� � � � ��� ����� � ��� ��� � � � �� � � �� � � 

� � ��� � �� ��� � � �� � � � �� � � � �� � � ��  � �� �� � � ��� ��� � � � ��� ��� � � � �� � � �� � � 

� � � �� � � � �� � � � �� � �� � � � �� � � � �� � � � �� � � ��� � �� � � �� � � � ��� ��� � � � �� � � �� 

� � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � � �� � � �� � � � �� � � �� � �� � � ��� � � �� � � �� � � 

� � � �� � � � �� � � ���  �� ��  � �� � � � �� � � � �� � � �� � � � �� � ��� �� � � � �� � � �� � � � ��� ��� � � 

� � � � � � ��  ���� ���� �� � �� � � � �� � � �� � � �� �� � �� � ����� � �� � � �� � � � ��� ����� 

� � � �� � � �� � � ��� ��� � � � �� � � � �� � � � �� � � �� �� � �� � � �� � � � �� � � �� � � � ��� ��� � � 
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Application Load is in Pure Live Seed. 
Gross weight of seed can be converted by the Pure Live Seed (PLS) Rate [%Purity x %Germination = %PLS ; Wsf =Gross Weight x %PLS] 
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