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3.3 Spreadsheet Data Entry





Once the user presses the <ESC> key, the main spreadsheet will be displayed on the screen.  The user should proceed to put in values for each cell in the watershed.  Each column corresponds to one cell in the watershed.  The main spreadsheet is displayed in Figure 3-2 below.








�PRIVATE ��   <F1>�Help  <F2>�Menu  <F3>�Load  <F4>�Save  <F5>�Quit  <F6>�Initial Data     


 Cell Number...........              1             2             3            4           5          6            7 


 Cell Division.........             000        000          000        000       000      000         100 


 Rec. Cell Number......           4            1              7           7           4          5             7 


 Rec. Cell Div.........            000        000          220        220       000      000        230 


 Flow Direction........               5            7             5           6            7          7            3 


 SCS Curve Number......      74          74           74          74         78         82        100 


 Land Slope (%)........         0.9          0.8          0.8         1.1        1.1        0.8         0.0 


 Slope Shape...........              1            1             1            1          3            1            1 


 Slope Length (ft).....          100        100         100        100       100        100            0 


 Overland Manning's....   0.103     0.130      0.103      0.027    0.071     0.130     0.990 


 K � Factor............            0.28       0.28        0.32       0.32      0.30       0.29       0.00 


 C � Factor............        0.5000   0.4300    0.5100   0.5000   0.6000   0.4300   0.0000 


 P � Factor............            1.00       1.00       1.00       1.00       1.00       1.00       0.00 


 Surf Cond Constant....     0.29       0.29        0.21      0.23       0.12       0.29       0.00 


 COD Factor............           86           80        110          88        125         80            0 


 Soil Texture #........              2             2            2           2             2           3            0 


 Fertilizer Indicator..              1             1            1           1             1           1            0 


 Pesticide Indicator...            0             0            0           0             0           0            0 


 Point Source Ind......           0              0            0           0             0           0            0 


 Additional Erosion....           0              0            0           0             0           0            0 


 Impoundment Ind.......         0              0            0           0             0           0            0 


  <F7>�Go To  <F8>�Copy Cell  <F9>�Copy Row  <F10>�Search Row  <AltF1>�Clear    


    <AltF2>�Delete Cell  <AltF3>�Divide Cell  <AltF4>�Status  <AltF5>�Print     


�seq User_Box  \* Arabic  \r0�0�FIGURE 3-2.  AGNPS Spreadsheet











The Cell number is the main identifier for each cell in a watershed. Each cell in the watershed is identified by a number. The cells are numbered consecutively, beginning at the cell in the northwest corner, and sweeping from west to east, north to south.  These numbers are automatically put into the spreadsheet.  If the user divides a cell, the computer automatically will show the resulting cells of this division on the spreadsheet.  The cell number will stay the same, but there will also be a number in the cell division line corresponding to the division.  An example of the numbering scheme for a divided cell is shown in Figure 3-3.  More information on cell division can be found in Chapter 7 of this manual.





The Receiving cell number is the number of the cell into which the most significant portion of the runoff from a cell drains. The receiving cell number for the watershed outlet must be a number greater than the total number of cells in the watershed.





The Receiving Cell Division is the number of the divided cell which receives the most significant portion of the runoff from the cell above.  Each division of a cell is one quarter of the area of its base cell.  An example of the numbering scheme is shown in Figure 3-3.  Chapter 7 of this user guide will give more information about cell division.
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�seq User_Box  \* Arabic  \r0�0�      FIGURE 3-3. Cell Division Numbering Scheme






























































The Flow Direction is determined by cell topography and/or channel flow.  Flow Direction is a single digit in the range of 1�8 indicating the principal direction of drainage from the cell.  Each value refers to a direction with 1 representing north and, proceeding clockwise, 8 representing northwest.  See Figure 3-4 below.  In the example in Figure 3-5, the flow direction of cell 2 is to the west and is designated by the number 7.  The flow directions for cells 1 and 3 would both be 5, because the flow path is to the south.  Even numbered aspects only apply when the current cell and the receiving cell touch at a corner!
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If there is no drainage from the cell, i.e. a sinkhole cell, a value of 0 for flow direction should be input.
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The SCS Curve Number or hydrologic soil�cover complex number is used in the Soil Conservation Service equation for estimating direct runoff from the storm rainfall.  Although the curve number for any antecedent moisture condition may be used, values for moisture condition II (average moisture) are listed in table 3-1 below.  For moisture conditions I (dry) or III (wet), equivalent curve numbers are shown in table 3-2.  Just look up the proper number in table one and then apply this to table 3-2 to find the appropriate value.  If more than one land use code exists within a cell, use a weighted average value if possible.














		





































































































		











�PRIVATE ��Land Use                      ----- Soil Group ----





                                   A       B       C      D


Fallow                       77    86    91    94


Row Crop-Straight            67    78    85    89


Row Crop-Contoured           65    75    82    86


Small Grain                  63    74    82    85


Legumes or rotation meadow   58    72    81    85


Pasture-Poor1                68    79    86    89


Pasture-Fair2                49    69    79    84


Pasture-Good3                39    61    74    80


Permanent Meadow             30    58    71    78


Woodland                     36    60    73    79


Forest with heavy litter     25    55    70    77


Farmsteads                   59    74    82    86


Urban (21-27%) Impervious    72    79    85    88


Grass Waterway               49    69    79    84


Water                       100   100   100   100


Marsh                        85    85    85    85


Animal Lot-Unpaved           91    91    91    91


Animal Lot-Paved             94    94    94    94


Roof Area                   100   100   100   100
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		SOURCE: U.S. Dept. of Agricultural, Soil Conservation Service (1976)


		 1  Pasture should be considered poor if it is heavily grazed with no mulch.


		 2  Fair pasture has between 50-75% plant cover and is moderately grazed.


		 3  Good pasture is lightly grazed and has more than 75% plant cover.














�PRIVATE ��     CN        Adjusted CN    Adjusted CN 


    for            for            for     


Condition II   Condition I   Condition III


	94		85	98


	91		80	97


	89		80	97


	86		72	94


	85		70	94


	84		68	93


	82		66	92


	81		64	92


	80		63	91


	79		62	91


	78		60	90


	77		59	89


	75		57	88


	74		55	88


	73		54	87


	72	53	86


	71	52	86


	70	51	85


	69	50	84


	68	48	84


	67	47	83


	65	45	82


	63	43	80


	61	41	78


	60	40	78


	59	39	77


	58	38	76


	55	35	74


	49	30	69


	39	21	59


	36	19	56


	30	15	50


	25	12	43
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SOURCE: U.S. Department of Agriculture, Soil Conservation Service (1972)





The Land Slope for the cell is input by the user as a percentage.  This can be obtained from topographic maps, existing data or actual measurements. Assume an average slope if the cell is irregular.  If the cell is predominantly water or marsh, enter a value of  0.





The Slope Shape Factor is an identification number used to indicate the dominant slope shape within the cell.  The slope shape factors are as follows:


				1 = uniform slope;


				2 = convex slope;


				3 = concave slope.


Refer to Figure 3-6.





�


�seq User_Box  \* Arabic  \r0�0�FIGURE 3-6.  Examples of various slope shapes






























































 The Field Slope Length is the length of the overland portion of the flow, from the top of the slope to the point where flow becomes concentrated.  This length should not exceed 300 feet.  If the cell is predominantly water or marsh, enter a value of  0.





The Overland Manning's Coefficient is the roughness coefficient for the predominant surface condition within the cell at the time of the storm.  Refer to Table 3-3.  Note that this parameter is identified as the overland Manning's Coefficient.  The user is given the flexibility to input 2 roughness values, one for overland conditions and one for the channel.  The channel roughness value is entered in a pop up screen when the user enters a channel type.  


No channel roughness coefficient will be asked for when the user has selected "no discernible channel" or if a water cell exists.  In the case of "no discernible channel", the value that was input for the overland Manning's is used.




















			

















































































































�PRIVATE ��Overland Cover and Cover Density                          Overland


                                                                                  Manning's


                                                                                 Coefficient


Smooth, Bare Soil less than 1 inch deep    	  	 0.030


Smooth Bare Soil 1 to 2 inches deep            		 0.033


Smooth Bare Soil, 2-4 inches deep           		 0.038


Smooth Bare Soil, 4-6 inches deep             		 0.045





(Assumes that residue stays in place and does not wash off)       


Cornstalks, 1 ton/acre             			0.050


Cornstalks, 2 tons/acre                 		0.075


Cornstalks, 3 tons/acre                                		0.100


Cornstalks, 4 tons/acre                             		0.130





(Assumes that residue stays in place and does not wash off)       


Wheat Straw, 1 ton/acre                               	 	0.060


Wheat Straw, 1.5 tons/acre                             	0.100


Wheat Straw, 2 tons/acre                               	0.150


Wheat Straw, 4 tons/acre                                	0.250





(Assumes that grass is erect and as deep as flow)                 


Grass, sparse                                               	 	0.040


Grass, poor                                                  		0.050


Grass, fair                                                  		0.060


Grass, good                                                  		0.080


Grass, excellent                                            	 	0.130


Grass, dense                                                 		0.200


Grass,very dense                                           	  	0.300





(20% to full maturity, rows with flow)                            


Small Grain, poor, 7 inch rows                    	 	0.130


Small Grain, poor, 14 inch rows                      	0.130


Small Grain, good, 7 inch rows                       	0.300


Small Grain, good, 14 inch rows                     	0.200


Water or Marsh1                                     	     	0.990
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			Source: Foster et al. (1980)


			 1  This value serves as a flag only to tell the computer that the surface is water.





The K factor is the Soil Erodibility Factor used in the Universal Soil Loss equation, and is obtained from SCS soils data.  The parameter is the "rate of soil loss per erosion index unit as measured on a unit plot".  The soil erodibility factor will vary with the type of soil that is in each cell.    More information about this parameter can be found in the USDA Agricultural Handbook number 537 "Predicting Rainfall Erosion Losses" (Wischmeier and Smith, 1978).  Values for most of the soil types and textures can be found in tables available from the Regional Technical Service Centers or the State offices of the SCS.  If a cell is predominantly water or marsh, enter a value of  0.  





The C factor is the Cropping Management Factor used in the universal soil loss equation.  This parameter is "the ratio of soil loss from land cropped under specified conditions to the corresponding loss from clean tilled continuous fallow.  This ratio also depends on cover, crop sequence, and management practices as well as on the stage of growth of the cover.  Since we are working on a single storm basis, the value to be used is the soil loss ratio corresponding to the appropriate period of the growing season.  In order to keep the analysis consistent between different watersheds, the user will normally examine the worst case condition occurring during the fallow or seedbed periods.  Appropriate soil loss ratio values can be obtained from USDA Agricultural Handbook 537, Predicting Rainfall Erosion Losses (Wischmeier and Smith, 1978).  If the cell is predominantly water or marsh, enter a value of 0.  If the cell is mostly urban or residential, enter a value of 0.01.





The P factor is the conservation Practice Factor or support practice parameter used in the universal soil loss equation.  The practice factor is "the ratio of soil loss with a specific support practice to the corresponding loss with up-and-down-slope culture.  To examine a worst case situation, assume a P�factor of 1.0.  Other values for various conservation practices can be found in USDA Agricultural Handbook 537, on pages 34-39.  Practice factors for terraced fields can be found in table 3-4, below.  If the cell is predominantly water or marsh, enter a value of 0.  If the cell is mostly urban or residential, enter a value of 1.0.





�PRIVATE ��Terrace Grade (%)                       Practice


                                                         Factor 


Closed outlet or terrace 


  with underground outlet	  0.052


0% grade (Level)            	  0.10


0.1 % grade                  	  0.13


0.2% grade                    	  0.17


0.4% grade                    	  0.29


0.6% grade                     	  0.49


0.8% grade                     	  0.83


0.9% or steeper grade     	 1.00
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								SOURCE: Foster and Highfill


        				2  Wischmeier and Smith


























































































































The Surface Condition Constant is a value based on land use at the time of the storm to make adjustments for overland flow velocity.  Typical values are shown in Table 3-5.








				


�PRIVATE ��Land Use                        		  	 Surface


                                 			Condition


                                		 	Constant


Fallow                            			 0.22


Row Crop-Straight                  		 0.05


Row Crop-Contoured                 		 0.29


Small Grain                        			 0.29


Legumes or rotation meadow        		 0.29


Pasture-Poor                       			 0.01


Pasture-Fair                       			 0.15


Pasture-Good                       		 0.22


Permanent Meadow                  		 0.59


Woodland                           			 0.29


Forest with heavy litter          		 0.59


Farmsteads                       			 0.01


Urban (21-27%) Impervious         		 0.01


Grass Waterway                    		 1.00


Water                              			 0.00


Marsh                              			 0.00


Animal Lot-Unpaved       		          	 0.00


Animal Lot-Paved                 		 0.00


Roof Area                         			 0.00
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				SOURCE: Young et al. (1982a)




























































































The Chemical Oxygen Demand factor is a value for the COD concentration in runoff, based on the land use in the cell.  Some COD factors for various land use situations are shown in  table 3-6.   You may enter your own COD factor, or one that is shown in the table.








�PRIVATE ��Land Use                              COD


                                    Factor


                                        (mg/l)


Row Crops                            170


Small grain                           80


Pasture and open                      60


Alfalfa                               20


Forested                              65


Fallow                               115


Farmstead and Urban non-residential   80


Water                                  0


Marsh                                 25


�seq User_Box  \* Arabic  \r0�0�TABLE 3-6.  COD Factors for various land use



























































SOURCE: Row crops and fallow, Thompson et al. (1978), Harms et al. (1974); Small Grain and Alfalfa, Harms et al. (1974); Pasture and open land, Crow et al.  (1979), Thompson et al. (1978), Harms et al.       (1974); Forested Land, Timmons et al. (1977), R.A. Young, unpublished data; and farmstead and urban


  nonresidential, Weibel (1969).





The Soil Texture input is the major soil texture classification for the cell. The major soil texture can be determined from the texture triangle shown in Figure 3-7, below. The user should look up the correct type of soil in the triangle, then look at Table 3-7 below to get the proper input for AGNPS.  For example, if the cell was predominantly silt loam, then the AGNPS soil type would be silt and we would input a 2, to signify silt.  A fourth soil classification, peat, is not shown on the triangle.  If the cell is water, then enter a zero in the soil texture indicator. 








�
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�PRIVATE ��  Soil      Soil Type


 Texture      Input


              Parameter


 Water         0


 Sand          1


 Silt          2


 Clay          3


 Peat          4
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When the user selects a soil texture other than water and presses <ENTER> a new menu will pop up, showing the cell number that is being edited, the soil texture, and default values for the nutrient characteristics of the soil type selected.    An example of this menu is shown below, where the user has selected a soil type of silt (2) from the spreadsheet (see Figure 3-8).  Nutrient values and extraction coefficients shown are default values for that soil type and any or all values shown may be edited by the user.





�PRIVATE ��   <F1>�Help  <F2>�Menu  <F3>�Load  <F4>�Save  <F5>�Quit  <F6>�Initial Data     


 Cell Number...........       	     1       	    2      	    3      	 4       	5          6             7 


 Cell Division.........     	 000     	000     	000       000        000      000         100 


 Rec. Cell Number......      	     4     	    1     	    7     	  7     	4          5 	            7 


 Rec. Cell Div.........    	 000   	000  	220        220        000     000         230 


 Flow Direction........       	     5            7             5            6            7         7            3 


���� SCS Curve Num	                       Cell # 1.000 		               78       82        100 


 Land Slope (                                             			.1       0.8         0.0 


 Slope Shape              SOIL INFORMATION � Silt           		 3          1            1 


 Slope Length                                             		              00      100            0 


 Overland Man    Soil Nitrogen (lb N/lb soil) .....       0.0010           71    0.130     0.990 


 K � Factor..        Soil Phosphorus (lb P/lb soil) ...   0.0005            30     0.29        0.00 


 C � Factor..        Pore Water N Conc. (ppm) .........  5.0000           00  0.4300    0.0000 


 P � Factor..        Pore Water P Conc. (ppm) .........  2.0000            00     1.00        0.00 


 Surf Cond Co    N Extraction Coef. for Runoff ....  0.0500            12     0.29        0.00 


 COD Factor..     P Extraction Coef. for Runoff ....   0.0250           25        80             0 


 Soil Texture      N Extraction Coef. for Leaching .. 0.2500              2         3             0 


 Fertilizer            P Extraciton Coef. for Leaching ..0.2500              1         1             0 


 Pesticide In       Percent Organic Matter in Soil ...  20                     0         0             0 


 Point Source                                             			  0         0             0 


 Additional E      <F2> = Default Values      <ESC> = Done               0         0             0 


� Impoundment						  0         0             0 


 Channel Indi  						  1         1             0 


  <F7>�Go To  <F8>�Copy Cell  <F9>�Copy Row  <F10>�Search Row  <AltF1>�Clear    


    <AltF2>�Delete Cell  <AltF3>�Divide Cell  <AltF4>�Status  <AltF5>�Print     


�seq User_Box  \* Arabic  \r0�0�FIGURE 3-8. Soil Texture pop-up Menu














The Fertilizer Indicator is a value of 0 or 1 indicating whether fertilizer has been applied to the cell or not.  0 indicates no fertilization while 1 indicates fertilization being applied.  If the cell is predominantly water or marsh, enter 0.  When a value of 1 is entered, a pop�up window will appear allowing you to enter either a level of fertilization or the actual amounts applied (see Figure 3-9).
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