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PREFACE 

Acting upon a request by the Environmental Quality Division of the Virginia 
Department of Highways, the Research Council conducted an overview evaluation of 
the DepartmentVs erosion and siltation control program. Much of the evaluation deals 
with the maintenance of the environment during highway construction° A most impor- 
tant consideration appears to be the accurate prediction of soil loss from highway slopes 
during construction and the design of the silta•ion controls •o abate this loss on the con- 
stru ction siteo 

To this end, this design manual was prepared in an attempt to estimate the soil 
loss and to design a set of adequate abatement structures along the ditch line of the road- 
way° These tasks are accomplished by a computer program which is intended to be used 
on the IBM Model .370 computer of the Central Office of the Virginia Highway Department. 

The manual is intended to be used by the personnel of the Location and Design 
Division and Environmental Quality Division as part of the initial phases of planning and 
design and by environmental personnel at the district level for updating of control struc- 
tures as construction progresses or maintenance of the structures is required° 

The manual consists of a general introduction to the problem and this is followed 
by a brief description of the information which must be input into the computer as well 
as a description of the calculated results° A simple example is used to show typical 
input and output° Greater detail on various aspects of the computer program are given 
in the Appendices° These include a description of the general mathematical procedure 
used in the calculation of the soil-loss prediction• description and arrangement of in- 
put cards and a complete listing of the computer program° 

The manual is open-ended in that as future research into the design of siltation 
controls is accomplished by the Research Council, the computer program will be up- 
dated. 
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INTRO DU CT ION 

This manual describes an easy to use computerized design program which 
estimates the soil loss from a highway slope or median strip° Input into the program 
consists of a basic description of the slope (location, soil erodibility, slope length and 
gradient) and duration of construction. The output consists of an esfimated annual soil 
loss and a peak loss assuming a 10-year storm event over the construction period° 
The preventive measures .required to control this peak soil loss from getting into streams 
are in terms of the number of straw barriers needed per 100 feet of roadway° An equiv- 
alency table is also output for alternate siltation controls s•d procedures in terms of 
straw barriers° 

Several studies suggest that soil loss from hiuhway construction can be estimated 
by use of the Universal Soil Loss Equation. (1, 2, 3, 4,'5) This soil loss prediction equation 
was developed by the U. So Soil Conservation Service for soil losses from agricultural 
areas of low and uniform steepness° Two difficulties arise in its application to highway 
construction. These are that the typical highway slope is commonly irregularly shaped 
in cross section and that at least part of the slope is usually very steep. Recently, a 
modification of the equation by Foster and Wischmeier allows for the prediction of 
soil loss from irregular slopes° (6) 

The program described here is intended to be used for new construction and 
scheduled erosion control maintenance of existing projects° it is designed for the IBM 
Model 370 of the Central Office of the Virginia Department of Highways so that during 
the initial phases of planning, personnel of• the Location and Design Division and Envi- 
ronmental Quality Division will have access to its use° Environmental personnel at 
the district level can also use their remote computer terminals to maintain and redesign 
siltation controls as the construction proceeds° A brief description of the method of 
calculation is found in Appendix Ao 

INPUT PROCEDURE 

Three basic input items are used to determine the soil loss from a highway 
slope using the Universal Soil Loss Equation° These are: 

I. The location of the slope in terms of district and residency, 
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2• a description of the topographic cross s•ction and 
soils of the slope, and 

the period of construction or any selected time 
interval in which the soil of the slope will be 
disturbed. 

Coded values of the district and residency are used to determine the annual 
regional rainfall distribution and the rainfall-energy index (see Appendix A) for the 
particular location of the highway construction. These values are .used in the com- 
putational procedure along with the project period of construction and soil erodibility 
factor (see Appendix A) to produce the estimated annual soil loss as well as the soil 
loss occurring over selected time intervalso 

The technique for describing an irregular slope such as found along a roadway 
undergoing construction is to divide the slope cross section into a series of straight 
line segments. Each segment may have a different slope length and percent gradient. 
The simplest number of segments, would..be two (as is shown in the nearly completed 
slope in Figure 1)o The percent gradient of each segment is found from: 

Percent gradient of a segment •_Vertic•a••e in feet 
Horizontal change, in fee• x 100 

In Figure 1, the first slope segment would be a cut slope from which most 
of the soil loss would be generated and the second segment would be the drainage 
ditch running parallel to the roadways This latter segment also contributes to the 
overall soil loss and is the location where most of the siltation abatement measures 
are used° The designed abatement structures are to be placed in the last segment. 
The program allows calculation of the soil loss for complex slopes with five segments. 

-2- 
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OUTPUT 

The basic unit of abatement utilized in this program is the two-bale straw 
barrier. The computer program generates the number of straw barriers which 
should be placed in the last segment to control the soil loss from a 10-year storm 
event occurring during the period of construction° 

In the future, investigation by the Research Council will assess the effect of 
other erosion control structures and practices (rock barriers, seeding and mulching, 
etc.) in terms of equivalent numbers of straw barriers. For instance, control of the 
soil loss from a particular roadside slope may. require one straw barrier every 200 
feet but seeding and mulching of the same slope may reduce this to one barrier every 
400 feet due to the resulting soil stabilization. As new field data are gathered, the 
computer program will be updated with •he latest information. A small equivalence 
table is provided near the end of the computer output. 

Given the slope shown in Figure 1, the results of the program are given in 
Figure 2. Columns 1-7 are intermediate calculations (see Appendix B) and should be 
used for checking output° The length of the segments, in this case 25 and 400 feet, 
respectively, are shown in column 8 of the output along with their total (425 feet). 
Column 9 shows that the effective length-slope (LS) factor of the slope (Appendix A) 
was 2.84 and column 10 shows the percent of the total sediment loss contributed by 
each segment of the slope. 

The estimated annual soil loss from the example was 129.5 tons per acre and 
over the construction period (October to December) the soil loss for a simulated 10-year 
storm event would be 24.6 cubic yards. 

The estimated number of straw barriers per i00 feet of roadway is Io 41 and 
the total number of barriers needed in the final section is 6o 0o 

The soil trapping equivalency table (Figure 2) indicates •e straw barrier equiv- 
alents of certain structures or procedures, Thus if a section required a total of 17 
barriers and a double-ring drop inlet were contained in the sect}on• then only 7 barriers 
would be needed as abatement, since a drop inlet is equivalent to I0 straw barriers .i• 
trapping silt capacity° 

The cover index C can be used to modify the designed abatement.. The C index 
is multiplied by the abatemen• index •o determine the number of bales needed. For 
example• suppose the slope shown }n Figure 1 had been mulched less than 90 days. 
Then the abatement after mulching (see Figure 2) would be 50 times 6 barriers or 
3 barriers. After 90 days of grass growth essentially no barriers would be required. 

4 
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APPENDIX A 

METHOD OF CALCULATION 

Appendix A contains a very brief mathematical discourse on the method of 
calculation found in the computer program. For a more detailed treatment of the 
method used in the computer! program the reader is referred to reference 6. 

The basic assumptions of the Universal Soil Loss. Equation are that the 
average soil loss per unit area (in this case, of roadside) is a product of a rainfall 
factor (termed R), a soil erodibility factor (K), a slope length factor .(L) and a steepness 
factor (S). Thus, 

A RKLS (i) 

where A is the soil loss per unit area. For the purpose of calculation the slope 
length and steepness factors have been combined into a series of tables involving a 
length-steepness factor (LS). 

As indicated by the equation, the calculation of A assumes a uniform steepness. 
However, Foster and Wischmeier found that in the case of irregular slopes the sediment 
yields are not accurately estimated by the assumption of a uniform overall average steep- 
ness. They observed that the sediment load at any location on an irregular, slope must be 
a function of the slope's erosion characteristics, such as its local soil detachment•rate 
and the transport capacity of the runoff. They proposed that a slope of irregular steep- 
ness be divided into a series of N segments such that the slope steepness or gradient 
and soil type, and thereby the soil detachment rate, within each segment could be considered 
to be uniform. The total soil loss from the slope is thus the sum of the losses from the N 
segments. 

The Universal Soil Loss Equation then becomes, 

(Sj :kj Sj ),j •) 
A=RE = 1 

(7 2.6)0"5 (2) 

where the bracketed expression replaces the topographic-factor LS.in Equation 1. 
The term •j is the distance, in feet, from the top of the slope to the lower end of 
any segment, • 1 is the slope length above segment and • 

e 
is the overall 

slope length. The term Sj. is the value of the factor S from segment j, 

O. 0430 `2 
+ O. 30(P+ O. 43 where S = 6.613 

(3) 

and (P is the slope gradient or steepness in percent. The bracketed expression of 
Equation 2 may be simplified for computation purposes to 

N LS=  H 
•e j=l 

(4). 
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The LS value determined by this procedure is a function of all the segment lengths 
and slope gradients or steepnesses and of their particular sequence on the slope. 
The percentage of the total sediment yield that comes from each of the N slope 
segments is also obtained by this computational procedure. The relative sediment 
contribution of segment to the total soil loss is (U2j Ulj)/ • (U2j Ulj). 

j=l 



APPENDIX B 

DATA INPUT FORMAT 

Location-Card 

Code the district and residency, as indicated below. 

District (ca•r• 1• colu•mn___l) 

District 

Bristol 

Salem 

Lynchburg 
Richmond 

Suffolk 

Fredericksburg 
Culpeper 
Staunton 

Code 

1774 

.•_e sid_ ency__•, a• 

District 

Bristol Wise 
Abingdon 
Lebanon 
Tazewell 
Wytheville 
Jonesville 

Salem Hillsville 
Christiansburg 
Mar•insville 
Rocky Mount 
Salem 
Bedford 

Code 

01 
03 
O4 
06 
O8 
58 

09 
11 
12 
13 
14 
16 
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District 

Lynchburg 

Richmond 

Suffolk 

Fredericksburg 

Culpeper 

Staunton 

Residenc__y Cod•e 

Chatham 17 
Halifax 18 
Dillwyn 19 
Appomattox 20 
Amherst 22 

South Hill 23 
Amelia 24 
Petersburg 25 
Chesterfield 26 
Sandston 27 
Ashland 28 

Franklin 31 
Waverly 32 
Suffolk 33 
Norfolk 34 
Williamsburg 35 
Accomac 36 

Saluda 37 
Warsaw 39 
Fredericksburg 40 
Bowling Green 41 

Louisa 42 
Charlottesville 43 
Culpeper 45 
Warrenton 46 
Fairfax 47 
Manassas 48 
Leesburg 49 

Lexington 50 
Staunton-Verona 53 
Harrisonburg 54 
Edinburg 55 
Lura.v 56 

K value card 1 columns 10-12) 

Note- The K value will be obtained from county soil conservation maps and/or 
preconstruction geological survey reports° General soils of low erodibility range in K 
value from I0 230 Medium erodibil•ty soils range from 24 to 36 and highly erodible 
soils have K values in the range 37 to °49° 

B•2 



Number. of_segments •(ca.rd• 1, column 2_0) 

Code the number of segments of the slope in column'20 of the first card. 
A maximum of 5 segments is allowed. 
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S_egment Length and Gradient. Card(_s) 

The next data card codes the segment length and its gradient in percent° One 
length and gradient is required: per card° If the slope is divided into 3 segments then 
3 segment length and gradient cards are required. 

Code the segment length and gradient as indicated: 

Column 1 through 3 Length of segment in feet° For 
values less than 100 feet use 
columns 2 and 3o 

Note- 

Column 9 through 13 Slope gradient of segment in percent 
with decimal point in column 11. 

Segment cards must be ordered from upslope to downslope• 

Construction Period Card 

Column 1 and 2 

Column 7 and 8 

Code with a value from 1 to 12 the beginning month of construction 
of period of interest. 

Code with a value from 1 to 12 the ending months or period of 
interest° 

//SOIL 
// EXEC FORT(•CL6 
//FORT.SYSIN OD * 

JOB (O0822HWYIO),I7TO878,MSGLEVEL=(I,I)•CLASS=6 

PROGRAM DE CK PLACED HERE. 

//GO.SYSIN DD 

25 I00.00 
aO0 2.00 
09 12 

// 

DATA CARDS (MULTIPLE PROBLEMS MAY BE 
SOLVED BY REPEATING DATA CARD SE- 
QUENCE) 

Figure B=lo Typical deck set up for problem solved in main text. 



1777 

The typical program deck set up for the problem solved in the main text 
is shown in Figure B-1. More than one problem may be worked at a time by re- 
peating the data input set (location card, slope length and gradient card(s), etco) 
before the last card of the deck° 



APPENDIX C 

PROGRAM LISTING 
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APPENDIX C (Cont. 

0001 

O00g 
0003 

00Oa 

ouub 
0007 
uooo 
0009 
001u 

0011 
0ol• 
0013 
001• 
001• 

001b 
0017 

0Ulb 
001• 

00•0 

0021 

00• 
0023 

OOd• 
O02b 
OOZo 

0027 
0020 

0030 
0031 
003• 
0033 
003• 

REALSLOPEL(O),SEOMEL (O),SLOPEG 
SLS(b),SJ(O),QJ(O),PLS(O),SLPMNI (O},UI(O),U•(O),RESVAL(SB) 
REAL RVALUE,RVALUE,SUMSEL ,SUMSLB tLSI,SUMQJ,ELStSUMPL• 
INTEbEH DIST,RESION ,NUMSE6,COUNT(6),MONTHItMONTHZ 

C DATA STATEMENT-LIST-CONTAINS 36 ELEMENTS FO• LIbT-A,LIST-B•LIST-C 
C DATA STATEMLNT-RESVAL-CONTAINS •B ELEMENTS FO• RVALUES CORR•SPONDIN• Tu 
C RESIOENCY COOE 
C DATA STATEMENT CONTAINS 30 ELEMENTS FOR LISTA,LISTB,AND LISTC C 
C 
C C 

DATA 
$0.97, 
$0.01, 
OATA 

$0.0,1 
$,200. 

$1bO., 
•OOO FORMA 
5001FORMA 
5003 FORMA 
bO0• FORMA 
oooo FURMA 

$S,II) 
6001FORMA 
ooo• FORMA 
b003 FORMA 
bOO• FURMA 

IST/O.Ol,O.O2•O.O3,0.O6,0.10,O.£O,O.3•tO.Sb,O.Tb•O.Ob•O.9•, 
.Ol,O.04,0.07,0.12,0.17tO.25•O.35,0.Sb•O./•,O,07•Oog•O.97• 
.07,0. 

50.,103 
,750,,• 
O.O,2bO 
0.0,0.0 
l(ll,•x 

F3. 
T (I•,• 
T (F5.2 
T(41X,5 

03,0.06,0.10,0.•0,0.60,0.b5,0.0•,0.91,0.9•,0.96/ 
HESVAL/IbO.,O.O,150.,150.,O.O,150.,O.O,IbO,,150., 

o,150o,150o•O.O,150otlTb°•OOo•lTbo,175°,OoOtlb3o•g38. 
13.,•gSo,18Bo•OoO,O°O•bOo,•50.•275o•300o,300°t•50o• 
.,18b.,•bOo,175.,lO3.•O.Ot175.,17b.,200.,llb.,150., 
,13B.,lbO.,lbO.,lbO.,O.O•150./ 

O,•A,FO.•) 

3•DESI6NINb MAINTENANCE OF TEMPORARY SILIAIION CONTROL 

T (•8X,BHDISTRICT,7X,IIt6X•gHHE$|DENCY•SX•I2/) 
T (•BX,TH• VALUE,YX,Fb.2,bX•/HR VALUE,2X,Fb.O/) 
T(56X,15H•LGINNIN• MONTH,IX•I2/) 
T(SbX,I2HENDING 

6005 FORMA 

SNIRIB 
O00b FORMA 
O00l FORMA 

$TX,Fb 
6008 FORMA 
0009 FORMA 

$3H 
o010 FORMA 

$3H 

T(gX,TH•E6MENT,bX•OHLENGTH,6X•BMGRADILNT•%X•BHLENGTH-I•@Xt 
OX•2MUI,OX,SHU2-UI,OX,7HSEGMENT•OX•7HSEGMENT•2X•OHPERCENT CO 
UTION) 
T(3•X,THPERCENT,•7X,•HLENGTH,?X,2HLS,10X•|3MOF IOTAL LOSS,//) 
1(12X,II, 9X,FS.0,/X,F6o2, 7X,FS.0t7X,FS.O•JX,Fb.O,bX,FS.0, 
°o,gx,Fb°•, 

I(gX,•O•ESTIMATED ANNUAL SOIL-LOSS IN TONS PER ACRE ,13X• 
•FIO.•/) 
Tigx•,ESTIMATED ANNUAL SOIL-LOSS IN CUOIC YARUS 
•FIO.•I) 

6011 FORMAT( 
SPERIOb 

o012 FORMAT( 
6013 FORMAl( 

SAY,FIO. 
bOl• FORMA{( 
bOI5 FORMAT( 
bOIb FORMAl( 

SO1? FORMAT(IH! 
•01B FORMAI(•gX 
bO|9FONMAI (•9• 
6020 FOHMAI(blX 
bO•I FORMAI(•OX 
•02• FORMAT(40X 
bO•J FORMAI(40X 
b02• FORMAT(•O• 

9X,6•HESTIMATED 5OIL-LOSS IN CUOIC YARDS OVER CONSTRUCTION 

O2X,llH ABATEMENT ,/I} 
40X,b•HNO. OF STRAW BAHRIER(S) NEEDED PER I00 FEET OF ROADW 
•) 
9X,35•ESTIMAIED AREA OF INTEREST IN ACRES,2•X,3• ,FIO.•/) 
59X•II•E•UIVALENCY TABLE,/) 
•X,bO•1DHOP INLET(DOU•LE-•IN• BALED)= 10 SIHAW 

,IbHIN CUBIC METERS,25X•2H= F10.21) 
•IIHIN HECTARES,28Xt3H ,FIO.2//) 
,13HCOVEH INDEX C,//) 
,13MTYPE OF COVER,•X•7HC VALUE•/) 
,@•NONE,b3X•IM 1.00•/) 
,3•HSEEDIN6 ANU MULCHINb (FIRST 90 DAYS),21•,/H 
,3bHSEEDIN• ANU MULCHING (AFIER 90 UAYS)•21Xt7H 

,50/) 
,05/) 

C-2 



17 0 

APPENDIX C (Cont.) 

0037 
003• 
0039 
0040 
0041 

00•3 

0040 
00•7 
004• 
0049 
OObO 
OOb! 
OOb•: 
005.3 
000• 
0050 
00bb 

0007 

0009 
0000 
0061 

00Og 
0003 

0000 
0000 
0007 

00•b FORMAI(|X•E3HERROR IN Rr.S|01:.NCY COUE) 
00£0 FORMAT(WOX,5,•HTOTAL NUMBER OF BARRIERS NEEDED IN FINAL SEGMENT 

SI 0, 
LSI=0, 
SUMbL6 =0,, 
SUMPL $ 0 
SUMSI:.L =O 
SUMI.,IJ-- 0, 
ELS 
U01 I=1,O 
SLOPEL(1) 0 
SLOPEb (I) 0, 
SEGMEL (1) 0, 
LS(•) O, 
SJ(I) 0, 
(•d(1) O. 
SLPMN| (I) 0. 
PLS(I) O, 
COUNT(1) 0 
UI(1) 0, 
U2(I) O. 
C ON T NUE 

C 
C 
C REAl.) DISTRICT•RESIDENCY•KVALUE AND NUMBER OF SEGMENT5 
C FORMAI 11 •2X• 12•4X•F 3,0•7X• l) 
C VARIAEILE(S)-DIST•RESIUIN•KVALUI:, ANU NUMSE• 

C 

• REAL) (b 5000 •END=200) U ST •RE5 IUN•,KVALUE •NUM•ELi 
L)O 5 I,NUMSEb 

C 
C RI..AU SI:.LiMI:.NT LI:.NbTHS ANL) 5LOPE bRAUIENTS 
C FORMAT (F3oO,bX•FS.Z) 
C VARIABLE (S) -SEOMEL SLOPEO 
C 

READ (5,5001) SE(3MEL (1),SLOPE(• 
COUNT(1) 

5 C ON T NUE 

C 
C 
C CALCULATE SLOPE LENbTHS 
C VARIABLE (S) -SLOPEL 
C 
C 
C '• C 

SLOPEL(I) SE6MEL (!) 
L)O 1O •NUMSEG 
J 
SLOPEL SLOPEL (d) SEGMEL 

0 CONT NUE 
UU 15 I,NUMSEG 

C-3 
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00•9 
007O 

C 
C CALCULATE SLOPE LENbTm 

C 
C 

5LPMNI {|} 5LOPELII} 5EGMEL {|} 
15 CON1 NUE 

DO 20 1,1WUMbEb 
•IIIII•I•IIII•I•III•I••IIII•I•III•IIIIII•••I••I••IIIIII•IIII••I•III•••I•IIIII•IC 
C 
C 
C SUM THE 5E6MEN[ LENOTHS 
C VANIAHLE(S)-SUMSEL 
C 
C 
CIII c 

5UMSEL SUMSEL SEOMEL (I) 
20 CON[ INUE 

C C 

0013 
O07a 
0015 
0076 

007-/ 
OOlb 
007• 
0000 

0002 

C 
C READ BEGINNING AND ENDIN6 MONTH 
C FORMAT 
C VAHIA•LE(S}-MONTMI,MUNTH• 
C 

R•AU (5•5003) MONTHI,MUNTH• 
IF (NUMSE•.6T, I) bO TO •0 
oo TO 80 

40 O0 bO I•NUMbEG 
CIIIIIIIIIIIIIIII--I C 
C 
C 
C CALCULATE 5J•U•,UI•AND •J=U•-UI 
C SUM THE QJ,S 
C VAR|ABLE(S)-SJ(I) ,U2(I},UI (1),•J(|) •5UMQJ 
C 
C 
Clllllll--lllIlllIlll C 

SJ(l) (O.UW3•SLOPE• (1)°•2, 0.30 

QJ(I} u2(I) 
SUM•J SUMQJ 

50 CONTINUE 

C 
C 
C CALCULATE ELS 
C VARIABLE(S)-ELS 
C 
C 

ELS SUMQJ / SUMSEL 
DO •0 |,NUMSFb 

C C 

C-4 
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C 

C 

C 

C 

CALCULATE LS,PLS,SUM OF PLS,S 
VA•|At•LE(S)-LS(1),PLS(1),•,UMPL5 

-C 
OO•5 
0085 
OU•7 
U0•U 
0089 
U090 
UU•I 

O0•d 
0093 

oogb 
0U97 

0099 

o100 
OlOl 
010• 
olo3 
010• 
OlOb 
OlOb 
0107 
010• 
0109 

OllU 
Olll 
Ollg 

L5(1) QJ(1) / SEGMEL 
PLS(1) :(QJ(i} / SUM•J) |00 
5UMPL5 SUMFLS PLS(|) 

bO CONTINUE 
bO TO 

•0 IF (NUMSE6 ,E•. I) 60 TU 90 
GO TO II0 

C 
C 
C 
C 
C 
c 

90 

I00 

I0• 
II0 

C 
C 
C 
C 
C 
C 
C 

CALCULATE L5 FO• SEGMENT 
VARIAt•LE (S) -LS 

IF 
IF 

bOT 
L51 

L•(| 
WHIT 
wRIl 
W•ll 

SEbMEL (I) .LE, •O0. ,AND. 5LOPEb (I) .LE..•0) GO TO I00 
5LbMEL (I) .hi. 800..OR. SLOPFo (I) ,hi..•0) LbI=(b•bMF/L (I) 
•0.b • SLUP•G )/9, •I 
109 
SEGMF..L (I) *•'O.b*(O.OOT6÷O.O053•5LOPhb (i)÷O.O07b•SLOPEG (I) 

LSI 

(b,b00U) 
(b,b0Ol) 01ST,•ESIDN 

DF/TENMINE R VALUES ACCO•OINb TO REblUENCY CODE 
VAR IA•LE (S) -HVALUE 

IF 
RVA 
IF 
WNI 

WRI 
DO 
WRl 

$ 

(RESIDN .LE. 0 .OR. NESION .bT, 5•) bO TO 
LUE RES•AL(RESIDN) 
(HVALUE .LE. 0.0} @U TO 
TE (b,bO0 ,•) •VALUE,HVALUE 
TE (6,•003) MONTH1 
T• (b,bO0,•) MONTMZ? 
TL ((:,,bOOb) 
TE (O•bO06) 
|•:0 I,NUMSE6 

COUNI(1),SLOPEL(1),SLOPEb (1),5LPMNI il),U•(1),Ul(1),QJ{ 
$1),bEGMEL 

l•O .CONTINUE 
wHITE (b,bOO8)5UM•J,$UMS£L ,ELS,SUM•LS 
IF (NUMSE6 .£Q. I) •0 TO |30 
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OllJ 
OlI• 

C CALCULATE A I• T/A (ANNUAL LOSS) 
C VAHIA•LE(S)-A 
C 
C 

A RVALUE •VALUE tLS 
•0 TO 1•0 

C 
C 
C CALCULATE A IN I/A (ANNUAL LOSS) FOR SEgMeNT 
C VANIABLE(S)-A 
C 
C 
C 

Ollb 130 A •VALUE KVALUE LS(1) 
C 

CALCULATE • IN (ANNUAL LOSS) IN CUOIC YARDS 
VAHIABLL(S)-• 

Ollb 
oll• 
0lie WRITt, (b,bOl(J) H 

C 

0119 
01ZU 
Oldl 
Ol• 
01d3 

01gO 
Olg7 
0120 

ADJUST FOH SLASON •Y •EAUINb DATA FHOM DATA LIST USIN• THE ARRAY (LIST) 
IF UISTHICT COOL IS-STAUNTON,SALEM OH bRISTOL 

T•E •LEMENTS I-|2 OF ARHAY LI•I ARE U•EO 
IF DISTRICT COOL IS-CULPEPER OR LYNCHOURb 

ThE tLtMENI• •3-2a OF AHHAY LIST AHE USED 
IF blSIHICI CODE IS-RICHMOND,FREDERIC•UHB UR SUFFOL• 

T•E ELtMENIS •5-3• OF ARHAY LIST ARE UbEU 
VARIA•LE(S)-C 

IF(DIST .EQ. .OR, UIST .EQ. d ,OR. DIST .EQ. o) M 
IF (DIST .EU. 3 .OR. OlST .EQ. 71M 2 
IF (DIST .k•. • .oR. OlbT .LQ. b .OR. OlST .g•. b) M 3 
IF (MUNT•g-MONThl)Iad•Ia3•I• 

lad C| I. LIS1 (MONThI,M) 
C CI LIST(MOnTCalM) 
•0 TO I•0 

I•3 C 
60 TO IBO 

l•a C LIST(MUNT.•,M) LI•T(MONT•I•M) 

CALCULATE ESTIMATED SOIL-LOSS IN CU•IC YARDS OVLR CONSTRUCTION PEHIOD 
VARIA•LE(S)-D 

IbO D A C 
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0130 

0131 
013• 
0133 
O13a 

C CALCULATE ESIIMAIED SOIL-LOSS IN CUBIC METERS OVER CONSTRUCTION PERIOD 
C VAR AULE S -E 
C 

WRIIE(•,5OIB)E 
IF (NUMSEb ,EQ, I) 5U TO 
NUMI NUM•Eb 

C 
C 
C SUM ALL EXCEWT LAST SEGMENT LEN•T• 
C VAH IASLE (S) -SUMS• 
C 
C 
C C 

0137 
0138 
0139 

01•I 

01• 
01•3 
01• 

DO 17• I,NUMI 
1TO SUMSOZ SUMS• bESMEL(1) 

C CALCULAIE AR•A IN FIa• 
C VARIABLE (S)-AREA 
C 
C 

AREA SUMSbg 5EBMEL (NUMSEG) 
GO TO 

Ibl AREA SEGMEL (1) I00 

C 
C 
C CALCULATE AHEA UF INTEREbT IN ACRES 
C VAR ABLE (5) -AR•A 
C 
C 

A•EAI AREA a (l./a356U,) 
W•IT•(b,bUla) AHEAI 

CALCULATE AReA OF INTEREST IN •ECTARES 
VAHIA•LE(S)-F 

F ,w041 •R•AI 
WHI TP_ (b,bO 19) F 
WH It.. 

C 
C 
C CALCULATE A AREA FOR YIELD IN 
C VAR AISLE S 
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Olab 

Ol•v 

olbo 
Olbl 
Olb2 
Olb3 
0154 
Olbb 
OlSb 
0157 

Olb9 
OlbO 

C 
C 
C 
C 
C 

190 
•00 

CALCULAIE NO. OF bTHAw •AR•IER(S) NEEDED 
VAR|ASLE(S}-Y 

Y AR•A2 I00. / SE•i•L(NUMSE•) 
wRIIE (b,bOl3) Y 

CALCULATE IOIAL NUM•EH UF BAR, lENS NEEDEO IN FINAL SEbMENI 

X 

W•I 
WF•I 
W•I 
w•l 
WRI 
WIRI 
GO 

(Y ScbMEL(NUMSEG))/IO0. 
T• (b,bO•b) X 
TE (b,bOlS} 
Tt(b,bOlb) 
TL(•,bO•O) 
TC(b•b021) 

TE 
TE(b,bO•4) 
TO • 

WRITE 
STOP 
END 
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