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WATER HARVESTING TRIAL 

ABSTRACT 

The objective of this RMR1 trial was to atest system for concentrating rainfall and ninoffinto a specific cropping area and to dctermine if such a system was technically
economically feasible when compared to the traditional system and double ploughing. 

and 
The 

system tested was contour band ploughinZ which involved two metre wide strips, ploughedon the contour, alternating with unploughed two metre strips. There were problems with the 
implementation of the trial and severe peat attacks, which made 	 drawing definitiveconclusions from the one year trial impossible. However, the trial did demonstrate thatsucha system would need an adequate mechanical weeder clearmanagement of the ploughL-ig could be a problem. The to the strips, and dasyiclz 	were comparable to thetraditional check and double ploughing, even though only half the wasarea planted underthe contour band ploughing system. Thus it was concluded that the system may have merit,
but that ATIP Francistown does not have the time to develop the implementation procedures 
to make the system practical. 

OBJECTIVES 

The objectives of this RMRI 	 trial were to determine whether. 
(a). A simple system could be used to concentrate rainfall and 


runoff water in specific cropped areas of the field. 

(b). This system improved per hectare crop yields
risk of crop failure over the traditional croppingandsystem.reduced the 

(c). 	 l-is system improved on the yield and stability benefits of
double ploughing on the contour. 

(d). 	 lwplennting this system in the could befield both practical 

iad economical. 


JUSTIFICATION 

The low and highly variable rainfall in Botswana poses considerable risks to arable crop
production, and lii, ds crop production potential in most seasons.was designed to ccncentrate rainfall from the whole The system being testedfield into half of the field area.Onsoils with good water holding capacity, the increased moisture available to plants growing inthe cropped area should have (a) improved the growth and productivity of those plantsgenerally; and (b) reduced the risk of crop failure by ensuring that more water was stored in
the soil beneath the cropped areas when dry periods began, 
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APPROACH
 

The systcm being tested is referred to as contour band plougflng (CBP). Soil contous werefrt laidout using a sring leveL Then bands 	 two Metres wide were ploughed along thecontour. Between these bands, two metre stips were left unploughed to enhance runoff inmthe ploughed aras. Thus half the field was ploughed, and half was not. 	 In TutumeAgricultural District, unploughed soils tend to become quite hard, causing considerable runoff
during heavy rains. 
Afterareas an interval of one rainfall (of more than 10 nun) seed(beds) 	 and ploughed down. (So the beds were ploughed was broadcast on plougheda total 	 of two times.) Beds were weeded by hand, while the inter-bed areas wee to be weeded mechanically. (Animplement for this purpose was designed lt, the Farm Management Development Unit atSebele.) Theoretically this system should h.ve: 

(a). 	 Increased moisture available in the beds thogh both doubleploughing and of from the adjacent
collection runoff 


unploughed lecas; 

(b). 	 Not increased plouguig iabour requirements per hecre 
(because only half the r:ld was double ploughed); and

(c). Reduced weeding time requirements because half the field 
could be mechanically weeded. 

Double ploughing has been shown to produce approximately twice the per hectare -rinyieldof single ploughing under many different climatic situations in Tutmne Agricultural DistricThus double ploughing hzl the area should have produced the equivalent of what could havebeen produced on the whole area with the traditional system. The noff from theunploughed areas should have helped to increase yields and reduce risk. 

The contour band ploughing system was tested in Turume Agricultural District in 198687

and was seen to conserve water, it was tested 
 both in Tuturat Agri.staral District and at

Sebel- in 1987-88.
 

In Tutume Agricultural District, the trial was as follows:coneucted three systems were
 
compared: 
 Le., CBP. di.ble ploughing. and the traditicn.alwide by 40 menrs long, and wene 	 system. Plots were 10 neoaesL!d out across the slope, in a randomised complete blockdesign, with two replications per locaLon. Preliminary ploughing was done by tractor.
 
Later plough/planting was 
done with animal draught power.sites with soil of 70cm or deeper. 	 Trials were conducted on threeAll labour and mput .2aawe,, coleeed. ?lant stand 
and grain yield data were collected, but soil moisture staw ;.asonly monitored at Sebele.
The economic focus for these tals was to collect sufficient labour use, input cost, and

harvested output information for the iormulation 
 of budgets for each proposed intervention.The budgets were used in comparing potential interventions with traditional technologies in
order to determine which interventions were economically feasible. 

In a departure from the planned approach, grassy weeds growing on the un-ploughed run offstrips (CBP treatments) were cutby hand, using slashers. This was done because the animaldrawn weeding implement was not sufficiently robust to 1'move the heavy weed growth.Sorghum, variety Segaolane, was planted at the rate of 4kg/ha on all ploughed areas. Dates
of all operations are given by plot in Table 1. 
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TABLE 1: 	 DATES OF OPERATIONS, WATER HARVESTING TRIALS,
FRANCISTOWN AREA, 1981-88 

LOC "rEA PsUGI PtJW WE sNGSTANDCOUNT sA3 SASH2 HARVEST
PLANT 

1 93 133 133 196 142 191 a1 2 331 9791 
33 133 196196 - 0thre2 Ss1 2 93 133 114 196 14293 133 	 191 0197 196  253 

_ _2_93_133 197 196299 	 219 224 136 159 2472 2 99 119 224 247 
232 21 99 119 - 22499 	 136 13919 -224 	 247- 24 
3 2 6494 221 13 3 

127127 221 -222 222127 221 
3 994 2327 22 m222 

2213127 	
- 2Waterlogging 

In mmheed dayssiusg frm Septem1 1. 19 7 (SpL 1. 1937- 1.ec.)
Tmamu: I - Cons= baid pkughuX. 2 - plouq0. Tnrm.&sa &Doubte 3 -

RESULTS 

Monthly rai..all totals from the nearest rain gauge are given in Table 2. Blocks were laidout along the contour to minimize the bias occurring due to different amounts of rainallrunoff entering the plots from up-slope. However, the plots were 40m long. with a 10inturn strip between plots, making the trial a total of 140m long and 40m wide. It wasdifficult to find uniform 
made 

areas of this length in farmers fields. Hence some adjustmuents wereto the trial designs in the field. At location 3. one traditional check plot was shiftedup-slope to avoid a tree in the originally designated area. At location 2 the original design 
was modified because the farmer planted her own crops over the pegged areas, leaving only
four plots for treatments. The traditional checks were therefore dropped from the trial. 

TABLE 2: RAINFALL DATA BY MONTH, FROM NEAREST RAIN GAUGE, 
WATER HARVESTING TRIALS, FRANCISTOWN AREA, 1987-88 

LOCATION 
SEPT OCT 

MONTH RAINFALL IN MM 
NOV DEC JAN FEB MAR APRIL 

TOTAL 
IN MM 

1" 
2-3. 

0 
0 

7 
9 

55 
126 

267 
233 

44 
39 

215 
383 

136 
126 

4 
32 

728 
928 

Rain gauge located in experimental field
 
Rain gauge located within 2km of trial
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Ploughing the CBP teatment plots also presented problems. First, tractor drivers showedconsiderable cultural bias against )eaving unploughed areas in the plots. They had atendency to make the ploughed suips too wide,designed. 	 leaving nnoff strips smaller than originallyPloughing the strips with oxen was also difficult because each plot contained 
sips. The first could betwo strips ploughed at one by ploughing up one anddown the other. But the last strip presenre adproblem, b ese of its narow width (catle 

teams have a problem tumning sharply), and the fact that it was necessary to startmiddle of the siup to keep the dead furrows on the outside edges. in the
complicated by the fact that cattle teams need The whole operation wasto turn consistently in the same direction to 
avoid confusing the animals. Thus the starting point had to be carefully planned. If such a 
system is used in future,poge tis it would be wise to use wider plots, and an even number ofp2uge2sris
 

Rainfallplughe i-all threelocations this year exceeded the long term average by 70 to 10 0 perent. 
occurred on all trial sites in December, February and March. While sorghumis generally quite tolerant of waterlogging, it seemed that ammonification and leaching of

soil nitrates caused problems. Plants were generally thin and less green than normal. Asthese soils are generally low in nitrates and organic matter, it was hypothesized that furtherreductions of soil N probably contributed significantly to the pc-er crop performance (even in 
the presence of sufficient soil moisture.) 

After heading, grain yields were further reduced by pests. Damage was particularly severe 
at locations I and 3. At location one, the trial was slightly removed from the farmer's own crops. Both grrsshopper and bird attacks were severe. The farmer was so busy trying toprotect his own field that he spared little time for the 	 trial plot. At this location,grasshoppers reduced yields in three plots to zero, and by greater than 50 percent in theremaining plots. The grasshopper atack was similar to locusts in that even the plant leaves were stripped to the mid-rib in only a few days. At location three, bird and grasshopperdaage combined to reduce crop yields by an estimated 50 to 70 percent. The maitades
of grasshoppers observed this year were probably related to the heavy rains. 

Plants stands and grain yields ar- given by plot in Table 3. 	 andMean yields by treatment
location are given in Table 4. Analysis of variance was not conducted because of the lack
of observable differences in treatments, and the problems caused by differences in trial 
layout in the early par. of the season. 
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TABLE 3: PLANT STANDS AND GRAIN YIELDS. BY PLOT. LABOUR ANALYSISWATER HARVESTING TRIALS, FRANCISTOWN AREA, 1987-88 
Labonur data were collected for all operations and are reported in Appendix A. Table Al.L 'rtoCO BU'L.-CAflON REATI4 P PLA A(XlO) broadcasting of seedK A Unfounaely timingsbywerefannernot2.taken on the tractor ploughing for fanner I norBecause for the 

1.2 these activities take relatively little time and areI 2 21.9 
0 fairly consistent over trials, it was decided106 other farmers to use the average of the values reported by the 

2 
for the missing values. For the ploughing times the average within the3 2 
 treatment1 2 2 was used, while the average for all plots152 was used for the broadcast time. Theestimated numbers are2 noted in Appendix A.1 400 02 1 S1.1 3.4 370354 

2 
Table 5 reports the average labour times by treatmernit. The tractor ploughing (plow 1) time1 3 0 a

2 2I0 for the CBP was less 
2 2 plot, it 

than for the DP plots. Because half the area is ploughed in the CBP3 0 would be expected that the tractor ploughing time would be about half.3 0 If one1 1 15.1 ploughing time is omitted in the CBP, this is the high
3 139 traditional check case. Ploughing time (plow 2) for the1 was slightly higher than for plow 2 time2 on the CBP and DP3n13is's plots. The36.3 16o92 ploughing times for the CBP and3 DP were virtually2 1 6.1 114 the same which is unexpected as the 
3 2 CBP involves one-half the area of the DP. 
3 2 

2 23.6 1893 23.1 111 

TT.,mow., I " p,"&- 2 ptooWl TABLE 5: AVERAGE LABOUR TIMES, PERSON HOURS PER HECTARE,3 BY TREATMENT, WATER HARVESTING TRIAL, FRANCISTOWN 

AREA, 1987-88 

"IELD PLOW I PLANT PLOW2 wka SLASH1 SLASH 2 HARVESTliUS TTALOAA I tRAt RAtA A SR t IE L' MAtA HRAtA MRAL 

TABLE 4: TREATMENT MEAN GRAIN YIELDS BY LOCATION, WATER CtNT BAND 156 1.7 10 20.9 134 26.6 32.6OCWX PL 194 2 9.1 17.2 22.0.5 22.2 407 0.HARVE STIN G TRIALS , FRAN C ISTOWN AREA, 0.0 2.7 202 10&119 8 7-88 DU B E C 1 2 1 Do 0 .7 2 . 4 0 . 0.0 0 .0 M 9 1.2 1A[ilAD tC 122 0.0 0.7 24.4 r.4 0.0 0.0 10.9 22.2 227.6 
OVERALL AV 162 2.1 0.9 21.9 37.9 10.0 12.2 14.6 16.5 116.4TREATMENT

CONTOUR BAND DOUBLE TRAD'IIONAL
 
LOCAI ION PLOUGHING PLOUGHING CHECK
Grain yield in kg/ha There is a great deal of variation in the weeding times, including slash times on theunplanted portions of the CBP tratment.1 Total labour invested in weed control0 129 106 was greatest

2 342 315 M. 
for the CBP, but only slightly more than the traditional check treament, with both requiring3 127 at least 72 percent more labour time than the double plough aamnt.139 136 draw However, because offirm conclusions concerning between farmersthe great variability in weeding timesthe average weeding and treatents, it is not possiblelabour requirements. toIt is apparentthat weed control on the unplanted areas in the CBP treatment required a major investment

M = Missing 
of labour. 

Harvesting and thresing time art generally related to total yield, but there seems to be ahigh degree of variability between individual plots. Total labour time for the CBP systemwas 13 percent higher than for the DP system, which required the least amount of labour.The labour data provides some indication of relative labour used for each reatment, butshould be considered gross estimates due to problems with the tials and data. 
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RETURNS ANALYSIS 

Returns per hectare and returns to person hc.is of labour were calculated and are reportedi
Table 6 (full data set ii Appendix A, Table A2). 
 Costs used in calculating net returns were 
based on a tractor hire ra:e of P50 per hectare and seed costs of P2 per hectare. The cropwas valued a P.45/kg, which is higher than the BAMBthe value of grain price for grain but consistent withused in the last two years analysis. 

TABLE 6: AVERAGE YIELD AND RETURNS TO LABOUR, IN PULA,
WATER HARVESTING TRIAL, FRANCISTOWN AREA. 1987-88 

YMi. TOTA.LL r. cosrsb NrVi RTRtNs o AoOx 

TmEICC/hA PIALmIA tULAMA PULAIJA aK5d. JIrfL 

cON"TOURBANDP 156 125 7027 S00 1127 0.7 0.15 

DOUBLE 194
PLOUGH 10.1 r35 52 35.3 031 01 

"AD C3'.CX 121 117.6 
 54.34 10 234 0.46 0.44 

OVERALLAVO 162 11&4 72.69 39Ttl aePd~ tia __T 23.19 .2 0.2998~m.m 
%Mnvp PM:S$dg 

Traor.h,i-'N Net Ptt. Cud * NTVP- NesT .. Pvisc (OTVP.- Q29S) 
0G Ra. nAtR I,,o. rvNa Remm To Lb= - roN'VPIfot.a lI& 

Due to insect problems, and the general character of the crop year, there was a great deal ofvariability in the yield outcomes, which caused a corresponding variability in the gross total 
value product for the treatments. The highest yield, and GTVP, was produced by the DPtreatmentL If the two CBP plots which were destroyed by pests are excluded, the averageyield for the ueatment wasthd foargyield.grete 234 kg/ha (producing a GTVP of PI5), 20 pe.cnt greater thanthe DP average yield. 

Gross returns to labour for all treatments are greater than the labour basedwage of P.38/hr. However, due to the drought reliefcost of tractor hire, the net return to labour for theCBP and DP treatments falls below this figure. In the case of CBP the net return was 
approximately one-third of the return from the traditional system. 
Because of the problems with trial implementation and data collection, and the total loss of 
three replications, there was insufficient data to examine the question of stability of thesystems. From the data obtained it appears that the least likelihood of producing a net losswas obtained with the traditional zys'.erm This was coupled with the highest expected netreturn. Thus, in terms cf risk avoidance, thf traditional system would probablywhen compared with tractor ploughing systems. be preferable 

Because the initial ploughing on the CBP and DP systems were done with a tractor, them isa high cost Lavolved. If, as would be more likely for a draught controlling farmer, the 
initial ploughing vvere done with owned draught animals then the net returns and returns to 
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labour would be closer to the gross returns and gross returns to labour, in this case therewould be a higher labour investment for the initial ploughing which would be mor thanbalanced by the lower cost of not hiring the tractor, and the CBP and DP systems wouldprobably perform slightly better tan the tradiional syster. 

PARTIAL BUDGET ANALYSIS 

One way of comparing the economics of two systems is to estimate the net gain (or loss) inchanging from one system to the other. Partial budget analysis provides a useful tool to dothis comparison. In the partial budget analysis only those costs or benefits which aedifferent between the two systems are included. Partial budget analysis has been caried outcomparing the CBP and DP systems thewith traditional check. The major tactorsconsidered were differences in labour, yieldone of the new systems and traction hire. The losses from changing toare relative between the two systems and, unlike the returnsdiscussed above, are not absolute values. 

TABLE 7: PARTIAL BUDGET ANALYSIS OF SHIFT FROM TRADITIONAL 
SYSTEM TO OTHER SYSTEMS. NET CHANGE IN PULA PER 
HECTARE, WATER HARVESTING TRIAL, FRANCISTOWN AREA.
1987-88 

£HANGES IN COSTS ANDstprFpr[' I PUL.A 
CONTOUR BAND PL DOUBLE PLOUGH 

INCREASES: 

REDUCED COST 

Traditional Labour I44.69 44.69 
ADDED BENEFITS
 

GTVP New System 70.27 
 87.35 
DECREASES: 

ADDED COSTS
 
New System Laboue 46.55 
 41.08Tractor Hire 50.00 50.00 

REDUCED BENEFiTS 
GTVP TraditicoaP 54.34 54.34

NE CHANGE -35.93 -13.38 

Labour valued Labour Based Drought Relief 
ag e ao sd ut l 

wage = P.38/ier 
P.45/kg 

Table 7 reports the results of the partial budget analysis. Using this analysis a shift from 
traditional checkby the high to either the CBP or DP systems will produce a netcost of traction If. as suggested owned loss. caused primarilyhire. was above, animal traction wereused on the first ploughing and if it is assumed it takes approximately as long to plough the 
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first time as it does the second time, then theploughing from the traditional net gaLnfor switching to contour bandsystem woul Ib approximately P 6.75 per hectare. There
would be a rain of approximately P 29.50 per hectare from switching to a double ploughing
"ystem. 

DISCUSSION 

Firm conclusions cannot be drawn from a single year's data, particularly in such a variableclimate as is found in Botswana. This is particularly true of these trials, given the 
difficulties with implementation,points of interest wonl 

crop growth and insect pests. Nonetheless, there arenoting. First, it is clear that if such some a system ever proved to have 
production and risk advantages, careful thought and testing would have to be given to theploughing logistics. This system might be economically feasible for tractor owners whoseoperating costs are less than the P50/hr used in ta-. econoric analysis. The system mightalso be practical for draught controlling farmers who could do initial ploughing on less thanoptimal soil moisture conditions with their own animals. Second, slashing the run-off areasby hand requires a lot of laoour (See economic analysis). A robust cultivator would be 
required to deal with the heavy weedgood rainfall. cover that can develop on :hese strips in seasonsThird, average grain yields from the CBP treatments were not much differentof 
from those of the DP cr TC treatments (except in location one, where both CBP plots weredestroyed by grasshoppers.) This wa- in spi'e of the reduced planted area in the CBPtreatments. Thus these trials did not disprove the theory that a CBP system could be a moreefficient production system (assuming the use of animal draught power and that an effectiveanimal drawn weeder was developed). 

In conclusion, experience wit' the CBP system in the past year suggests that: 

(a). 

(b). 

(c). 

There are logistical problems with implementing a CBP system, (particularlyin regards to tillage, and weed control on the unploughed strips). 

There is no evidence to suggest that a CBP systein would lower per hectare 
grain yields below the level of the traditional system. 
The cost of hired tractor traction has a major impact on the system, and the 
cost of the first ploughing must be reduced to mrk:- the CBF system
economically competitive. 

AREA. 1987-8W 

TIME51 TOTAL 

THRtAjHRtAL 

0 
0.035.1 
21.0 
26.4 
17.2 

5.1 
3.3 

2 6.412 

117 

31.3 


20.2 

10.3
0.0 

193 


19.2
11.2
16 


161
 

16.9
 
1962
129.9
 

109.6
 
754
 
53


1225
 

163.3 
159.9 
77.7132.0
 
417
 
665
 

10.3 

192.2
165.3 
5. 

62.7
117.6
116.4 

The CBP system, in theory, would have the advantages of allowing a concentration ofresources (rainfall, seed and feniliser inputs) allowing mechanical weeding on at least halfthe field -3,ea, r.ucing hand weeding labour requirements per hectare through doutleplougt.ing cropped areas and mechanical weeding on unploughed snips, making croprotations easy and reducing soil erosion through 
very 

contour ploughing. Thus the system is stillmuch worth consideration, especially since the only test performed was done in anunusualJy :vet year, which would have masked any water harvesting effects. 

Unfortunately, it is clear that developing the system to an operational level for farmerswould require a fairly intensive research effort for several years. The ATIP research team inTutume Agicultu-al District does not have sufficient ine or resources tn complete this task,and given the number of competing priority research topics, it has been decided to drop thisline of investigation.. However, the theory would still merit futher investigation byresearchers concentrating on potentially useful water harvesting technques. 

FILE: P300/PR F88-6 - 10  'I.ne 1, 19&9 

APPENDIX A 

TABLE Al: LABOUR TIMES. PERSON HOURS PER HECTARE, BY TREATMENT,
WATER HARVESTING TRIAL, FRANCISTOWN 

wt4 I L P LAW FLA3W2WD L SLASIMtAXYST
KOM11-4"HRM HtaMow2 HEED iLst HA/HA. RTA 

CONTOURBAN PLOUGHNG 
13 .
 6 5 0o0 


.- 0 1.' 1.1 213 44.6 51.5 400
1-2 0 1.1 0(is 30.71-2 32i 1.0 319 37.70.9' 114 0.0 39.5 0.033.1 224 2. 2
2-2 300 1.4 0.9' 16.6 0.0 18.6 
 30LO 1.23-2
3-1 139 1.5 
 19.1114 2.8 1.31.1 24.4 0.00.0 13.1 02002 7.60.0 I0.5120%AVERAGE156 
 1.7 1.0 20.9 13.4 26.6 32.6 9.1 

IOUa PLOUGIING 
1.2 152 26 0.7 
 13.7 1310 0.0 0.0
1-1 1o6 2.& 1.1 

117 

2 1 3 20 2-3 30.7 111.4 o 0. 10-S

2-2 260 2.7 0.9 ' 12-3 0.2 0 0
0.9 21.3 0. 0.0 01) 3 1
02 50.3
3.1 t. 2.3 0.7 21.1 02 02 0.0 5.3
3.2 139 
 26 0.7 19.7 0.0 O 020 12.2 


AVERAGE 194 
 16 0 21.1 40.7 0.0 0.2 22.7 
TRADImONALCHEc

1-1 212 00 
 0.6 273 132-5 
 0201-2 0 0.0 0. 21.50.6 15.s 148.9 0. 0D 023.1 160 0.0 0.9 262 0.0 02 0. 6.1 

3-2 111 0.0 0.9
AVERAGE 121 .
0O 2.50.7 24.4 020 0 16.170.4 0.0

OVERALLAV162 21 21.9 
02 0.0 10.90.9 37.9 10.0 12.2 14A 

tTs myotf .© m w ort"m' 

traoes -um t-Lmm mudt bmc -, u- nm ogt, o o dioha - - and 
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TABLE A2: YIELD AND RETURNS TO LABOUR, IN PULA, WATER HARVESTNG 
TRIAL, FRANCISTOWN AREA, 1987-88 

W t.3' YIEL rIrAL arF costs' Nrvp aL-RJXNS O Lf"OUR 
XGAlA TDAE MUAAIAP(JLAS A PULAJ3A OE= 2-N'H(jIIA PULAAIR PULAMR 

CONTOUR BAND PLC4XJG04aO 

1-1 0 165.9 0.00 52.00 -52.0 0.00 -0.31

1-2 0 196-2 0.00 5z20O -- 00 0.00 -026
 
2-1 304 129.9 172.10 5200 121.0 1.33 1.93

2-2 303 109.6 13f00 s2.0o 03.00 1.23 0.76

3-1 
 139 75.4 62.55 5200 10.55 0.93 0.14

3-2 114 52-3 51.30 520 -0.70 
 033 -0.01AVERAGE156 1225 70.27 52.00 1127 0.57 0.15 

DOUBLE PLOUGILNG 

1-2 132 163.5 61.40 52.00 16,40 0.41 0.10

1-1 106 159.9 47.70 2..00 -430 
 0.30 -0.03
2-1 370 77.7 166.50 114.505o0 214 1.47
 
2-2 260 1320 117.00 520 6100 
 019 0.49
3-1 U 43.7 39.51 500 -1249 0.90 -0.29

3-2 119 66.5 B501 5200 33.01 229 0.50


AVERAGE 194 10L1 37.35 5200 3.35 Ol 0.33 

TRADITIONAL CM 

1-1 212 19.2 95.40 zoo 93.40 0.50 0.49

1-2 0 16.3 0.00 2.00 -2.0 0.00 -0.01

3-1 160 50.4 73.00 200 70.00 1.43 139 
3-2 111 627 i9.95 200 47.95 0.30 0.76AVlXAGE 121 117.6 54.34 zoo 5.34 0.46 0.44OVERALL AVI62 116.4 39.507269 33.19 062 0.29 

GTVP - G-s Toul Value Pmducs (ywd a pam) wb= 
- P.4)S4


COSt: T r but - P5M0n.Scod - PA.

NTVP - Net TnouV.1-c Prdc (GTVP - COSTS)


t Gr Ram IaL&Ar - GTVP'ro liomas 
t Nct R o To Laoar- NTVPTouaI Ho 
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