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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 Department's 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 siltation controls to abate this loss on the con-
struction site.

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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A DESIGN PROGRAM FOR THE ESTIMATION AND
ABATEMENT OF SOIL LOSSES FROM HIGHWAY SLOPES

by

David J. Poche
Highway Research Analyst

INTRODUCTION

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 estimated 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 and procedures in terms of
straw barriers.

Several studies suggest that soil loss from hl%hway construction can be estimated
by use of the Universal Soil Loss Equatlon 1,2,3,4, This soil loss prediction equation
was developed by the U. S. 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 A.

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:

1. The location of the slope in terms 'of district and residency,
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2. adescription of the topographic cross section and
soils of the slope, and

3. 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 intervals.

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). The percent gradient of each segment is found from:

Vertical change in feet < 100
- Horizontal change in feet

Percent gradient of a segment =

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 roadway. 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.
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OouUTPUT

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 the 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 100 feet of roadway is 1.41 and
the total number of barriers needed in the final section is 6.0.

The soil trapping equivalency table (Figure 2) indicates the 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 section, then only 7 barriers
would be needed as abatement, since a drop inlet is equivalent to 10 straw barriers in
trapping silt capacity.

The cover index C can be used to modify the designed abatement. The C index
is multiplied by the abatement index to determine the number of bales needed. For
example, suppose the slope shown in 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.
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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 1)

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,

N 1.5
(Sj 1‘] - Sj A] - 1)

A = RK{-4=1 ~ 2)

)ew&&m5

where the bracketed expression replaces the topographic.factor LS.in Equation 1.

The term ')\ is the distance, in feet, from the top of the slope to the lower end of
any segment, is N j - 1 is the slope length above segment j; and 'Ae is the overall
slope length. The term S;j is the value of the factor S from segment j,

_ 0.0430‘2 + 0,300+ 0.43
~where S = 5613 (3

and 0" is the slope gradient or steepness in percent, The bracketed expression of
Equation 2 may be simplified for computation purposes to

N
-1 = - 4
LS o o1 Uy = Uy (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 j to the total soil loss is (Ugj - U1J)/ Z (U Ulj) .
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DATA INPUT FORMAT

Location Card

Code the district and residency, as indicated below.

District (card 1, column 1)

District Code

Bristol

Salem
Lynchburg
Richmond
Suffolk
Fredericksburg
Culpeper

W I & U1 B W N =

Staunton

Residency (card 1, columns 4-=5)

District ’ Residency Code

Bristol Wise 01
Abingdon 03
Lebanon 04
Tazewell 06
Wytheville 08
Jonesville 58

Salem Hillsville 09
Christiansburg 11
Martinsville ' 12
Rocky Mount 13
Salem 14
Bedford 16
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District Residency Code
Lynchburg Chatham 17
Halifax 18
Dillwyn 19
Appomattox 20
Amherst 22
Richmond South Hill 23
Amelia 24
Petersburg 25
Chesterfield 26
Sandston 27
Ashland 28
Suffolk Franklin 31
Waverly 32
Suffolk 33
Norfolk 34
Williamsburg 35
Accomac 36
Fredericksburg Saluda 37
Warsaw 39
Fredericksburg 40
Bowling Green 41
Culpeper Louisa 42
Charloftesville 43
Culpeper 45
Warrenton 46
Fairfax 47
Manassas 48
Leesburg 49
Staunton Lexington 50
Staunton-Verona 53
Harrisonburg 54
Edinburg 55
Luray 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 .10 - .23, Medium erodibility soils range from .24 to .36 and highly erodible
soils have K values in the range .37 to .49,
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Number of segments (card 1, column 20)

Code the number of segments of the slope in column 20 of the first card.
A maximum of 5 segments is allowed.

Segment 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 3.

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

Note: Segment cards must be ordered from upslope to downslope.

Construction Period Card

Column 1 and 2 — Code with a value from 1 to 12 the beginning month of construction
of period of interest.

Column 7 and 8 — Code with a value from 1 to 12 the ending months or period of
interest. :
//S01IL JOB (00822HWY10) 917T08789MSGLEVEL=(191) 9CLASS=G

/7/ EXEC FORTOCLG
//FORTSYSIN DD *

} PROGRAM DECK PLACED HERE,

z:
//GO.SYSIN DD #
7 43 28 2
25 100.00 -2 DATA CARDS (MULTIPLE PROBLEMS MAY BE
400 2.00 SOLVED BY REPEATING DATA CARD SE~-
09 12 QUENCE)
/%
//

Figure B-1. Typical deck set up for problem solved in main text.
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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), etc.)
before the last card of the deck,
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PROGRAM LISTING



1779

APPENDIX C (Cont.)

0001 REALSLUPEL (6) »SEGMEL (6) sSLOPEG (6) oLIST(1203)

PLS(6) 9SU(6) sQU(6) sPLS(6) 9SLPMN] (6) sUL (6) sU2(6) sRESVAL (58)
000¢ REAL KVALUE 9RVALUE s SUMSEL ¢SUMSLG sLS19SUMQUIELSsSUMPLS
0003 INTEGER OISTosRESION sNUMSEG9COUNT (6) ¢y MONTH1 s MUNTHZ

J ey gy e gy S S SRS

C

C DATA STATEMENT=LIST-CONTAINS 36 ELEMENTS FOR LIST=AsLIST=BsLIST=C

C DATA STATEMENT-RESVAL-CUNTAINS 58 ELEMENTS FOR RVALUES CURRESPONDING Tu

C RESTOENCY COOLE

C DATA STATEMENT CONTAINS 36 ELEMENTS FOR LISTAsLISTBsAND LISTC C
C
C

cmeccececcmccceccmccccccecceeccecccccesmecceeeccmeemcccemeeccceccsecececcecee===(

0004 DATA LIST/0¢0190e0290060390606906100002090¢35906559047550485904,920
$U.97'0001'0-0“’0.07!0012'0.17!0.2500035!0-55'00 7500.579009200097’
$060190¢0290003900069061090620006409006590e8290e9190e9590496/

00UsS DATA RESVAL/ISOQ90.0’150.'1500'0;00150.'00001500’150-'
50009150-01630'150-9150000000150001750 '200001750!‘75- l000t163008380
$92006925009213, 92254918809040906092506925009275¢9300693006925040
$25009000925009185692500917569163¢90609175¢91750920009175915000
$150¢900090009138091500915009150690.09150./

0voe 5000 FORMAT (I192XeI294X9sF34097Xe11)

0007 5001 FORMAT ( F3.094X9F6.2)

0008 5003 FORMAT (I2e4Xsl2)

0009 5004 FORMAT (FS5,2)

001lv 6000 FORMAT (41X95S3HDESIGNING MAINTENANCE OF TEMPORARY SILTATION CONTROL
$Se//)

0011 6001 FORMAT (4B8XsBHDISTRICTs7XsI196X9s9HRESIDENCYSX912/)

oule 6002 FORMAT (48A9THK VALUE 9 7X9F54296X9s THR VALUE 92X9eF5407)

0013 6003 FORMAT (56X 15HBEGINNING MONTHe1X9127)

0014 6004 FURMAT (56X 12HENDING MONTHe4X912//)

vils 6005 FORMAT (9X 9 THSEGMENT 96X s GHLENGTH 96X 9 BHGRADIENT ¢ S5X 9 BHLENGTH=196X
$2HUZ2 96X 9 2HUL 96X 9s5HUZ=UL 96X ¢ THSEGMENT 96X 9 THSEGMENT 92X 9 CUHPERCENT CO
SNTRIBUTION)

001le 6006 FORMAT (34X s THPERCENT 947 Xe6HLENGTHe 7X92HLS910X913HOF TOTAL LOSSy//)

0ul7 6007 FORMAT(12XoIls 9YXeFS5e007X9F6e2s TXoFSe09TXoFSe093X9FOe095X9F5400
$7X9FDe099X9FSe29 6X9FT743)

ouls 6008 FORMAT(1HUs76XeFSe097Xe9FS5.099X9FSely 6XoFT7.3//77)

0019 6009 FORMAT (9X9s4bHESTIMATED ANNUAL SOIL=-LOSS IN TONS PER ACRE 913X
$3H = +F10.2/7)

0020 6010 FUORMAT (9X944HESTIMATED ANNUAL SOIL=-LOSS IN CUBIC YARUS 219X,
$3H = +F10.2/)

0v2l 6011 FORMAT(9X962HESTIMATED SOIL=-LOSS IN CUBIC YARDS OVER COUNSTKUCTIUN
SPERIOD = +F1l0s27)

0022 6012 FORMAT (62Xs11H ABATEMENT 4//)

0023 6013 FORMAT (40Xs54HNO, OF STRAW BARRIER(S) NEEDED PER 100 FEET OF ROADW
$AYsF10.2)

0024 6014 FORMAT (9Xs35HESTIMATED AREA OF INTEREST IN ACRES24X9s3H = sF10.2/)

0025 6015 FORMAT (59X¢ 1 THEWUIVALENCY TABLLE/)

00co 6016 FORMAT (42X950Hn] DROP INLET (DOUBLE=RING BALELD)= 10 STHAW BARRIEKS./
$/7)

0027 6017 FORMAT (1H])

0028 6018 FORMAT (29X915HIN CUBIC METERS25X9cH= o Fl0e.2/)

0029 6019 FORMAT (29Xs 1 IHIN HECTARES28X93H = sF1G.2//)

0030 6020 FORMAT (61X 13HCOVER INOEX Ce//)

0031 6021 FORMAT (40Xs13HTYPE OF CUVER44XeTHC VALUES/)

003¢ 6022 FORMAT (40X 9 4NNONE 953X9 TH 1.0097)

0033 6023 FORMAT (40X 36HSEEDING ANU MULCHING (FIRST 90 DAYS) ¢21Xs7H «507)

0034 6024 FORMAT (40X +36HSEEDING ANU MULCHING (AFTER 90 UAYS) s21Xe7H «057)

C-2
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APPENDIX C (Cont,)

0035
[V

0037
0038
0039
0040
0041
0042
0043
0044
0045
0046
0047
0048
0049
0050
ousl
005¢
0053
0054
0055
0056

0057
0058

0059
0060
voel

0062
0063
0004
0065
0066
0067

6025 FORMAT (1Xe23HERROR [N ReSIDENCY CUDE)

6026 FORMAT (40Xe54HTOTAL NUMBER OF BARRIERS NEEOED IN FINAL SEGMENT
$ +F8.07)
SI = 0.
LS1=0.
SUMSLG =0,
SUMPLS=0.
SUMSEL =0.
SUMQJ=0,
ELS = Ve
VDO 1 1 = 1s6
SLOPEL (1) = 0
SLOPEG (I) =
SEGMEL (I) =
LSl = 0.
SJ(l) = 0.
QJ(I) = 0.
SLPMN1 (1) = 0.
PLS(I) = 0.
COUNT (1) = 0
Ul = 0.
uelr) = 0.

1 CONTINUE

(mereccccccrccrrecmc e e e e e e cere e ————— - [ -—eaC

.
Oe
Qe

READ DISTRICToRESIDENCYsKVALUE AND NUMBER OF SEGMENTS
FORMAT (1102X91204X9F3e007XsI1)
VARJABLE (S)=DISToRESIVINsKVALUE AND NUMSEG

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

2 READ (5950009END=200) DISToRESIUNsKVALUE s NUMSEG
DO 5 I = 1sNUMSEG

T -——— ——— - cecme==(C

oo o000

- ————— cemeememmma=(

READ SEGMENT LENGTHS AND SLOPE OGRADIENTS
FORMAT (F340e5X9F5,.2)
VARIABLE (S)=SEGMEL (1) 9 SLOPEG(I)

T T e —— - e cecccccccsrcaccnmneseaa=(
READ (545001) SEGMEL (I)+SLOPEG (I)
COUNT (1) =1

5 CONTINUE

C-m--eeemccscccacmcecaccccrccsccsean= - - B

CALCULATE SLOPE LENGTHS
VARIABLE (S)=SLOPEL ()

[2EeXsKsXaXeKe]

eecccecccmcccccemcemccsccemee—ees-eeeeemem——ececca<eccecccccccececccceeennnne=(

‘SLOPEL (1) = SEGMEL (1)
DO 10 I = 29NUMSEG
J=1 -1
SLOPEL (1) = SLOPEL(J) + SEGMEL (I)
10 CONTINUE
DO 15 | = 1sNUMSEG
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APPENDIX C (Cont.)

(V23]
[VIeR]
007v

0071
007¢

0073
0074
0075
0076

0077
0078
079
0080
ousl
ovse

00s3
0084

(R LR L L L L L e L L LD LDt edetel bt it el ©
C

C

C CALCULATE SLUPE LENLTH - 1

C VARTABLE (S)=SLPMNL ()

C

C

Cremeecmreccnrrnccercccnan cemeccccccae- D el D e bl &

SLPMN]L (I) = SLOFEL(I) = SEGMEL (I)
15 CONT1livUE
DO 20 I = 1sNUMSEOL

Cowomme- Seessecsesmee- R D D bl il ekdtd
C

C

C SUM THE SEGMENT LENGTHS

C VARIABLE (S) =SUMSEL

C

C

SUMSEL = SUMSEL + SEoMEL (I)
c0 CONTINUE

[ i bt B et et b ittt C
C

C REAU BEGINNING ANUD ENDING MONTH

C FORMAT (1294X912)

C VARIABLE (S) =MONTHI1 ¢MUNTHZ

C

L et EE T ———————- ——————— memmmmememmecmccceecmemcceeeeeC

READ (595003) MONTH1sMUNTHZ
IF (NUMSEG .0Te 1) GO TO 40

60U TO 8v
40 DO 50 I = 1sNUMSEG
T e S L L L L L L v
c
c
c CALCULATE SJsU2+UlyAND wJ=U2-Ul
c SUM THE QJsS
c VARIABLE (S) =50 (1) sU2 (1) sUL (1) sQJ (1) 9SUMQGY
c
c
(=== mmmm oo ceeeeeememmemm—m—mmmmeme—ee——eceo—o—ooo=oo ———————- -C
SUCI) = (0.0439SLOPEG (1)%82, + 0430 % SLOPEL (1)+0.43)/0.613
U2(1) = (SJ(I) ® SLOPEL (1) #%1.5)/(72.6)%%0.5
ULGD) = (SJ(1) # SLPMNL (1) #21.5)/(72.6)%20.5
QU(I) = u2(D) = uleD)
SUMQJY = SUMUJ + GJ(])
50  CONTINUE
Cmmmmmmmm- B it e et
C
c
c CALCULATE ELS
c VARIABLE (S) -ELS
¢ ,
c
(mmm=memm—mmemcme—ceccmccoeceeeee T T
ELS = SUMQU 7/ SUMSEL
DO 60 I = 1sNUMSEG
L e e T --C

C-4
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APPENDIX C (Cont.)

0085
vosge
ous7
(V1 1)
008y
V090
Uyl

00Ye
0093

0094
0095

0096
0097
0096
0099

0lo0v
0101
010z
0103
0104
0105
0lo0e
0107
0108
0109

0llv
0111
0lle

C

C

C CALCULATE LSsPLSsSUM OF PLSHS

C VAKIABLE (S)=LS (1) sPLS (1) 9SUMPLS
C
C
C

g g gy gy g g g g S U
LS(I) = QU(1) / SEGMEL (1)
PLS (L) =(QJ(l) / SUMGY) # 100
SUMPLS = SUMFLS « PLSI(I)

60 CONTINUE

60 TO 110
80 IF (NUMSEG .EWe. 1) GO TU 90
GO TO 110
Coome== bbbt bl bt L Ll Lt ittt bbb b e bbbl bl et el L LDl
C
C
C CALCULATE LS FOK 1 SEGMENT
C VARIABLE (S)=LS1
C
C
Crmeecmnmccrccccarcnacaa R et el L D DL L Ll ettt Lt D Ll Dl Sttt DLt L o

90 IF (SEGMEL (1) oLEs 800s «ANDe SLOPEG (1) oLE. «20) GO TO 100
IF (SEOMEL (1) «06Te 800e «ORe SLOPEL (1) e0oie o20) LS1=(SELMEL (1)
$/754)%%0.6%# (SLUPEG(1)/9.)%%] 04

G0 TO 109 )
100 LS1 = SEGMEL (1) 290.5%(0.0076+040053%SL0PLG (1) +0.0076#SLOPEG (1)

109 Ls(l) = LSl

110 wRITE(6+6017)
WRITE (646000)
WRITE(696001) DISTeRESIUN

oy gy S Sy o

DETERMINE R VALUES ACCORDING TO RESIDENCY CODE
VARIABLE (S)=RVALUE

o000 co

eSS S S S S o

IF (RESIDN JLEs 0 +ORe KESIDN +6Ts 58) GO TU 190
RVALUE = RESVAL (RESIDN)
IF (RVALUE +LE. 0.0) GU TO 190
WRITE (646002) KVALUE +KVALUE
WRITE (646003) MUNTHI
WRITE (696004) MONTHZ
WRITE (656005)
WRITE (696006)
DO 120 I = 1sNUMSEG
WRITE(696007)
$ COUNT (1) oSLOPEL (1) 9SLOPEG (1) 9SLPMNL (1) sU2(1)sUL(]1) QU
$1)9SEGMEL (1) sLS (1) 9PLS (D)
120 CONTINUE
WRITE (6+6008)SUMQUYSUMSEL +ELSSUMPLS
IF (NUMSEG +EQ. 1) GO TO 130
T R e TR R PR PR PR R e e
c
[
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0113
0lla

0115

vlle
ullv
0llb

0lly
olcdu
uicl
vlee
013
0ilce
uleb
ulce
0le7
0les

0ley

C CALCULATE A IN T/A (ANNUAL LOSS)

C VARTABLE (S)-A

C

C

[ bl Sl bt D EEEl R I el Ll i bl Ll ARt l el D et —==e==C
A = RVALUE # KVALUE # ELS
60 TO 140

Comomemmmccccmenen el D LD Ll D ——————- St ———————- semmesscoceece==(

C

C CALCULATE A IN T/A (ANNUAL LOSS) FOR 1 SEGMENT

C VARIABLE (S)=A

C

C

R T mmmmmmmemmm—eeeee e ————————— mmmmmmmeaeC

130 A = KVALUE % KvALUE % LS(1])

s .
C CALCULATE B IN (ANNUAL LUSS) IN CUBIC YARDS
C VARIABLE (S) =B

[ e e R et T B e et e DL L LD P L L L it ¢
140 B = 87 % A

wWRITE (64600Y) A

WRITE(696010) B

gy gy gy g S RS

ADJUST FOR SEASON BY REAUING DATA FKROM DATA LIST USING THE ARRAY (LIST)
IF DISTRICT COOE 1S=-STAUNTONsSALEM OR BR1STOL

THE ELEMENTS 1-=1¢2 OF ARKAY LIST AKE USED
IF DISTRICT COOt [S-CULPEPER OR LYNCHBUROL

THE ELEMENTS 13=-24 OF ARKAY LIST Akt USED
IF ULISTRICT COUE IS=-KRICHMUNDFREDEKRICKBURG UR SUFFOLK

THE ELEMENTS 25-36 OF AKRKAY LIST ARE USEUL
VARIABLE (S) =C

OO0 OO0O00O0OCOOCOn

................ memeeemmemecteeceescseeecscces-cecececemescccceccceccccecneaee=(

IF(DIST otUe 1 «ORe DIST otQe 2 sORe DIST otGe 8) M = ]
IF (DIST oEQe 3 sURe DIST EQe 7) M =2
IF (DIST otWe 4 «URe DIST JbWQe S sURe LIST otuWwe 6) M = 3
IF (MUNTHZ=-MUNTH1) 14291439144

142 Cl1 = le = LIST(MONTHLM)
C = (1l + LIST(MUNTHZ M)

GV TO 160
143 C = 1.
G0 TO 160
144 C = LIST(MUNTHZ¢M) = LIST(MONTH1 M)
Crmem—ecmm——- sesemsccee——— ce————e- e L LD DD D bbbt A e Ll el
c -
C
C CALCULATE ESTIMATED SOIL-LOSS IN CuUBIC YARDS OVER CONSTRUCTION PERIOD
C VARIABLE (S) =D
C
C

Cmmmmmmmmmmmmmmm oo L EE R R R PR PR mmmmmmeeeaeC

160 D =A=®C(C
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0130 WRITE(696011) 0
(e bttt b e DD DL L DL D D L D e LD L Ll L L et L DL D DL L DL
C
C CALCULATE ESTIMATED SOIL-LOSS IN CUBLIC METERS OVER CONSTRUCTION PERIOD
C VARIABLE (S) -t
C
(O e et bttt bl bbbl bl et el O
0131 E =0 % 47646
013¢ WRITE(646018)E
0133 IF (NUMSEG +EGe 1) GU TO 161
013a NUML1l = NUMStEL = ]

(memccccsmctcrcrra s rrc e e e e ce e e s et e e e et e e et et e a e r et e e e caseenen(

SUM ALL EXCEPT LAST SEGMENT LENGTHS
VAKIABLE (S) =5SUMSG2

[aNeNaNeNeNeNal

gy gy gy gy S S SR o

0135 DG 170 1 = 1lsNuUM]
0136 170 SUMS(2 = SUMG2 + SEGMEL (1)

gy ULy RSO HUPRPRONY

CALCULATE AREA IN FT#%2
VARIABLE (S) -AREA

o000 o

gy gy gy gy S
0137 AREA = SUMSGLe % SEGMEL (NUMSEG)

0138 GO TO lee

0139 161 AREA = SEGMeL (1) # 100

I et e e e P LS L e S PR P e e e

CALCULATE AREA OF INTEREST IN ACRES
VARIABLE (S) -AREAlL

coooo0n

g g g T T T LT T EET T o

0l4av 162 AREALl = AREA # (1./43560.)
0l4l WRITE(696014) AREAL

(erreccccacsccnccrrccrncacass e L o

C

C

C CALCULATE AktA OF INTEREST IN HECTARES
C VARIABLE (S) =F
C
C
C

S g T
0lae2 F = «4047 # AREAl
0les WRITE(696019)F
0laes - WRITe (6e6012)

Cmmmmmmmmmmemeaee B T e e LR PP e P P et

[«

C
C CALCULATE A ¢ AREA FOR YIELD IN YD®#3
C VARIABLE (S) =AREAZ

c-7
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C
c
Commmm- e ————— e ] ceeeccccccccc e cr e e e e e e e e cccccrenanea=(
Vlas AKEAZ = D % AktAl
Crmemmmme=— B e L DL DL L L et e e e D L L L L L il &
C
C
C CALCULATE NOos OF STkAwW BARRIER(S) NEEOED PER 100 FT,
C VARIABLE (S) =Y
C
C
Crmrermeercc e L P et L L L PP LS L e PP e LD L LD ¥
0leb Y = ARKtAZ2 # 100. / SEGMEL (NUMSEG)
0la47 WRITE (6+6013) Y
Crwemerememe—— cm————— E Lt L P L L e L L LD L L e L L DL LD T o
C
C
C CALCULATE TOTAL NUMBER OF BARKIERS NEEDEL IN FINAL SEGMENT
C
C
Cowmmeme—- —em—e———— ———eme—————- R L T L L e DD D DD LR L LS L DD D DL ]
0l4o X = (Y # SEOMEL (NUMSEG)) /100,
0l4y WRITE (646026) X
0lvv WRITE (6+46015)
0151 WRITE (646016)
0152 WRITE(696020)
0153 WRITE (656021)
0154 WRITE(696022)
0155 WRITE (0+6023)
0l1%6 WRITE(646024)
0157 GO TO 2
0158 190 WRITE (6+6025)
0159 200 STOP
0160 END

Cc-8





