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SUMMARY AND CONCLUSIONS
 

Studies were implemented in Stage I of the South 
Sector of the Atlantico-3 Project where high water 
table conditions and th resulting increase of soil 
salinity were beginning to have adverse effects on 
parts tu!a 300 hectare citrus plantation. The work was 
orientated to determine the drainage requirements 
and design criteria for water table control on the less 
saline soils, and to reclaim and improve salt affected 
areas, 

Sotl Studies 
The soil texture is extremely variable in the study 

areas. This variation is not only with depth in the 
profile, but is also apparent from site to site. At about 2 
meters there is a heavy clay layerunderlying the study 
area. Soil samples were analyzed by the INCORA soils 
laboratory at El Limon and the ICA regional soils 
laboratory near Monteria. 

The results of the chemical analyses from the two 
laboratories do not correlate well with each other. 
Extreme care mus' be utilized in interpreting the 
results of these analyses. Generally, the upper 75 cm 
of the soil in the drainage study area was initially non-
saline, while the lower 125 cm of the 2meter profile was 
saline. The degree of alkalinity which existed in the 
citrus area could not be determined accurately. Ac-
cording to the INCORA analyses only about 15 percent 
of the samples analyzed wern odic, while the results 
from the ICA laboratory indicate that about 40 percentwere sodic,.ersin

The infiltration tests ve,ified the extreme 
variability of the texture of the surface soil. The rate cf 
vribiltof teeturlly otesu soil. ramtesTe 
inficeration generally correlates with distance from the 
junctuc'e of the Dique Canal with the Magdalena
River. This is in agreement with the method of 
deposition of this soil as sediment loads ir. successiveinundations of flood waters from the canal and river, 

Drainage Study 
In the 16 ha study area six tile drain lines were 

installed by INCORA at a depth of 2 meters at spacings 
of 49 and 98 meters. Throughout the same area 134 
observation wells were installed to monitor the effect 
of the drainage system on the water table. 

After the tile drainage system was installed and 
had been in operation during a period of intense rain, 
the surface drainage in the study area was improved 
by the construction of a network of shallow surface. 
ditches which diverted excess surface water into the 
bordering deep open drains before it could acct muate 
in several major topographic depressions Iccated 
throughout the study area and infiltrate into the soil. 

Effectiveness of Drainage System and Reclamation oiSalty Soils 

Several methods were employed to evaluate the
Sefecveness ofetheodraie tem.y e y he lued:effectiveness of the drainage system. They included: 

1. 	Construction of isoline maps to show: 
a. 	 The groundwater elevation as contours on 

specific dates. 
b. 	The depth from the surface to the water table 

as contours on specific dates, 
2. Construction of hydrographs to show the fluc-
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tuation of the water levels in specific ob
servation wells with time. When compared with 
similar graphs of rainfall, water level in the 
Dique Canal, the construction of the drainage 
system, and the draining of the borrow pit, these 
hydrographs show the effect of these 
parameters on groundwater levels. 

3. 	Estimation of removal of groundwater and salt 
by the drainage system from weekly 
measurements of flow and salinity. When 
compared with the estimat.d amount of salt 
present in the soil, these data give an idea of the 
success of the drainage system and leaching. 

Other information bearing on the possible 
reclamation of the salt affected soils, but which 
depends upon satisfactory drainage, included the 
following measurements

1. 	 Infiltration capacities of the soil. 
2. 	 Soil salinily as indicated by the electrical 

conductivity. 
3. 	 Soil texture, exchangeable sodium status, 

and pH of the soil. 
4. 	 Removal of salts by leaching. 
The prncipal source of the high water table in the 

citrus zonepwas determined to be from rainfall during 
the intense rainy season collecting in surface 
depressions because of the uneven topography. Thiseas fth nvntpgah.Ti 
probieni was aggravated by the . pen borrow pit along
the upper edge of the orchard which acted in turn as a 
collector of surface water and then as a line source ofrecharge to the 2 meter profile situated on the heavy 
clyaer
clay layer. 

Before the surface drainage was markedly improved, the tile drain system could not cope with the
intense rains. The water levels rose abruptly in and 
neai depressions which collected surface water in spite 
of the subtc-ranean drainage. The g~oundwater was 
completely removed to a 2meter depth by the tile lines 
during the dry season. With the surface drainage 
situation improved, the rainy seaszi from August to 
November, 1972, had little ipparent effect on the 
groundwater levels in the stuly area. 

Importance of Surface Drainage 
In the early stages of a project such as this is, 

surface drainage should be provided to remove the 
runoff from the intense rains that may be expected. 
Surface water from rain or irrigation should not be 
permitted to accumulate in surface depressions and 
seep into the soil. When such surface drainage is 
provided in connection with the land grading andpreparation necessary for the initial introduction of 

crops, ttie extra cost would be minimal in comparison
with the cost of providing it after a perennial crop is
e'.tablished. 

Development of a Drainage Function 
Two drainage functions, ole quadratic in form and 

the other exponential, were developed as an aid in the 
design of drainage systems ir. regions of similar cir
cumstances: 

http:nvntpgah.Ti


H- H e -0.024 T 
and 

H H (1 -0.031 T 0.82) 
where 1 

H - the predicted head above the drain level in 
meters 

H = the initial head above the drain level in 
meters 

T= the elapsed time after the initial head levt 
in days 

It was found that without a source of constant 
recharge the wafer table declined at a relatively 
uniform rate throughout the area. The average time 
for the water table to drop half the distance to the drain 
level was about 30 days, which is considered to be 
satisfactory performance. This weild indicate that a 
drain spacing of about 100 meters (the maximum used 
in the analyses) would satisfy these soil conditions. 

Removal of Salt from Soil Profile 
About 16 percent of the salt initially present in the 

profile was removed with the drainage water after 
about one year of operation of the system. A much 
largerquantity of salt could have been removed during 
that time had irr.gation not been discontinued and 
purposeful leaching been conducted. Unfortunately, 
the rainfall during 1972 was only about 80 percent of 
normal. One year cf good irrigation management and 
some additional leaching could greatly improve the 
saline condition in the citrus orchard. 

Leaching Study 
The study demonstrated that with a minimal 

amount of leaching and no special soil amendments 
applied, the soils north of the citrus zone, which are 
now out of production because of the high water table 
and salinity, can be reclaimed for crop use if adequate 
drainage is first provided for the area to be reclaimed, 
The average salt content in the first meter of the soil 
profile in the leaching plots was reduced from an 
estimated 46.6 tons per hectare on June 19, 1972, before 
leaching to 11.0 tons per hectare, May 27-29, 1973, after 
t) rice harvest. This was a reduction of ap
proximatley 76 percent of the salt initially present. 

Paddy rice can be grown on these salty soils during 
tie leaching process provided the surface is properl 
graded and prepared for contour flooding. Yields of 8 
metric tons per hectare were obtained on small pad-

other areas throughout Latin America where high 

water tables and saline soils are present. There are 
many such areas in every country in Latin America 
where irrigation projects have bccn developed. 

Application of Results to Atlantico-3 
To make practical use of the results of these in

vestigations the following suggestions can be listed: 
1. 	 INGORA should complete the deep open 

drainage system that now exists in the citrus for 
the area that is to be cropped under irrigation. 
The system should have a regular maintenance 
program of cleaning and sediment control to 
insure its efficient operation. 

2. 	 The borrow pits paralleling the dike should be 
earth filled with the excavated material from 
the deep open drainage system to avoid the 
collection of rain water in them. In many in
stances it would be simple to at least drain the 
borrow pits into a nearby canal of the open 
drainage system. 

3. 	 A set of enforced regulations and control should 
be imposed on the use of irrigation water from 
the sprinkler hydrants. Non-conformity with the 
rules should be met with economic and/or 
social punitive measures. No free flowing open 
hydrants should be sanctioned. 

4. 	 The natural surface drainage should be im
proved and maintained throughout the area 
served by the open drainage system to insure 
that all excess rain water will rapidly move into 
the drainage canals and not stand for long 
periods of time in surface depressions. 

5. 	 The tile drainage system throughout the citrus 
orchard should be periodically cleaned and 
flushed to insu.'e that it remains functional. A 
frequent inspection should be made of all drain 
tile outlets to assure that they are clear of weeds 
and mud and free flowing. 

6. 	 Irrigation within the citrus area should be 
closely supervised and programmed to provide 
a more adequate, uniform coverage. The 
maintain soil moisture within an acceptable 
antin soilrmoisture within anacceptable 

dies with only minimal leaching prior to planting. After range in the root zone.excess to move anysufficient water 
leaching, rice could be irrigated by either flooding or accumulated salts down through the soil profile 
sprinkler irrigation. and out through the drainage system. 

ricecoud bb irigaedeiherflodin orprovide 	 Proper management will 

Overall Conclusions 	 7. In highly salinized areas, blocks of land bounded 
The data obtained indicate that the soils in the by the open drain system can be selected and 

study area can be drained and reclaimed from their provided with sufficient internal drainage to 
saline condition when both surface and subsurface permit the planting of an inundated rice crop 
drainage are provided. The economics of drainage and without unduly influencing the groundwater 
reclamation on a larger scale was not investigated in conditions in bordering blocks. The leaching 
these studies, although some cost data were secured. obtained by this action should sufficiently 

prepare the soil for subsequent crops of cotton, 
Significance of the Study soya, etc., provided that good water 

The results accomplished in this study through management is continued. Good water 

beter water management, including surface and management requires that there be continuous, 
subsurface drainage combined with adequate close contact between the farmers and the 
leaching, are typical of what might be accomplished in INCORA or ICA professionals. 
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Transferral of Results to Other Areas 
Considerable imormation was obtained in this 

study with very simple rquipment, construction, and 
instrumentation. The observation wells used in the 
investigations were, by design, made of low cost, 
locally available materials which were ea-y to install 
and maintain. With sufficient wellr located throughout 
the study area the writer table conditions were readily 
monitored and the fluctuations documented by 
regular, weekly measurements. The main consid-
eration in installing these observation wells, other 
than their placement to the proper depth, is to locate 
them where there will be a minimum amount of 
damage by agricultural machinery and to protect 
them from vandalism. Observation wells should be 
installed to a depth of about one meter below the 
present or proposed depth of the drainage system. 

The most valuable singie piece of laboratory 
equipment was found to b: a good electrical conducti-
vity meter. With this meter, together with an accurate 
balance and a laboratory oven, relatively rapid 
determinations of the salt contents of both soil and 
water samples may be made. This equipment proved 
to be sufficient to monitor thechangesofsalinityovera 
period of time .nd to estimate total quantities of salt 
evacuated from the plot. A more detailed analysis 
would require the availability ofa more complete soils 
laboratory having sophisticated, expensive equipment. 
If a reliable facility is available, it would be well to use 
it to obtain accurate and complete soil and water 
analyses which would serve to initially identify and 
describe the soil and / or water quality problems. 
Monitoring in the field of the effects of the reclamation 
procedures can be efficiently accomplished with the 
equipment mentioned above. 

The simple procedure developed in the second 
stage of the leaching study would be the quickest and 
most economical means ofconducting a similar trial in 

another area. The construction of the dikes between 
the paddies was accomplished using a disc border 
former (levee disc). The measurement of the water 
through a small flume was more accurate than the 
methods used in the first stage which required more 
instrumentation in the form of stilling wells and a hook 
gage. Most desirable of all, the planting and growing of 
a rice crop during the leaching process provided an 
economical return from the land during re-the 

clamation process. In any leaching procedure it must 
oe understood that adequate drainage is essential to 
carry away the salts and excess water. 

The importance of surface drainage in high 
rainfall areas cannoL be over-emphasized. Prior to the 
introduction of crops the natural surface drainage 
routes should be determined and irtiproved where 
necessary. In many instances this operation can be 
done at the same time, with little additional expense, 
as the land is initially cleared and prepared for crops. 
Major drainage paths should bc developed to assure 
that all excess surface water can rapidly flow out of the 
area. Rather than planting in regular geometric 
patterns across the surface drainage paths, it would be 
desirable to plant along contours so as to keep natural 
drainage paths open. All surface depressions within 
the area after the land preparation -'ep is ac
complished should be connected wi!h the surface 
drainage system so that water will not remain on the 
surface. 

All borrow areas within a project area should be 
filled in %herever possible to avoid their acting as 
collection basins for excess rain water. If this is not 
possible, an attempt should be made to drain them 
through the drainage system. All surface water that 
can be evacuated from an area during the rainy season 
will not have to be drained away later with a more 
expensive buried tile drainage system. If there is not a 
major source of subterranean water which must be 
drained in an area to be developed, it is possible that 
good surface drainage and judicious use of irrigation 
water on the prepared land will avoid the development 
of a high water table and the necessity of installing a 
tile drainage system during the life of a project. 

The results of this study have strongly indicated 
the need for strict control and management of the 

experimental tract and the irrigation system. Control 
of the water table is of prime importance to the 

economic success of the project. This requires a 

system of rules and regulations pertaining to the use of 

the irrigation facilities, enforcement of the rules by 
careful supervision, and frequent patrol of the system. 
A good extension service is essential to train the users 
in the best methods of water use for efficient and 
economical results within the limitations imposed by 
soils, climate, and water table conditions. 



INTRODUCTION 

Objective 
The objective of the research performed under the 

contract between the U . Agency for International 

State UniversityDevelopment (USAID) and Utah 
(USU) was to assist the Colombian Institute of 

Agricultural Research (ICA) in planning and carrying 
out a program of water management research at the 

Santa Lucia Station in the Atlantico-3 Project of 

the Colombian Institute of Agrarian Land Reform 

(INCORA): Specifically the work was to be oriented to 

the solution of two main problems: 
the drainage requirements.	 Determination of 

and design criteria forwater table control on the 

less saline soils, 
2. Reclamation and improvement of salt affected 

recatn
areas. 

The data and information obtained would be used 

in the national development of land and water 
in 	Colombia and elsewhere as applicable.resources 

Such information is of special interest to agencies such 

as INCORA in the development of irrigation districts 

and to farmers in general. This program was to be an 
of 	ICA for research inintegral part of the program 

Colombia. 

Location 
The study area, 16 hcctares, is located in a citrus 

grove on lands near the Santa Lucia Research Station 

on the Santa Lucia Farm. The station is situated on the 

southwest edge of the Atlantico-3 Project in the so-

called light soils area of Stage 1 of the South Sector of 

the project. It borders the Dique Canal near its junc-

the Magdalena River. Barranquilla, theture with 
capital city of the Department of Atlantico, is located 

by road to the north of the study area. (See100 km 

The South Sector of the Atlantico-3 Project 


(comprisipg some 37,500 hectares) is in a closed 

depression having a rough micro-relief and elevations 

ranging from slightly below sea level to about 8 meters 

above sea level. Included are secondary depressions of 

various sizes, which were formerly lakes and swamps, 

and a series of low ridges alo-og old waterways, which 

served as communication channels between the lakes 

and swamps. 
The banks of the Magdalena River and the Dique 

Canal, which bound the area on the east and southwest, 
are at the elevation of 6 to 8 meters above the lowest 
part of the project area. The northern part of the South 
Sector is bounded by the lower slopes of low hills 
having elevations ranging from 8 meters to 30 meters 
above sea level. The sector forms a closed basin in the 
shape of a shallow bowl with the Santa Lucia Station 
located along the rim of the bowl and with some land 
drainage from the station northwards toward the 
center of the South Sector. 

*The prefix A on table numbers indicates that the 

tables are in the Appendix. 

In the past the region formed a part of the Magda
lena River delta, an area of interconnected lakes and 

swamps, some of which had a direct linkage to the sea. 

The reclamation of the area began in 1953 with the 
along theconstruction of a protective embankment 

ana PuertoMagdalena River between Calamar 
Giraldo. It continued with the construction of a similar 

embankment along the Dique Canal between Calamar 

and Villa Rosa in 1959. The Guajaro Dam which forms 

the western border of the basin was completed in L164

65. This dam closed the basin and eliminated the an

nual flooding of the area and allowed it to dry up. The 

first agricultural development in the closed basin was 

initiated by INCORA in 1964. Figure 3 shows the state 
of 	 the South Sector prior to the construction of any 

flood protectioi, works. 

Soils 
The soils in the citrus grove are generally 

the "light" soils in thedescribed by INCORA as 
of the manner of deposition fromproject. Because 

of flood flows from the river,periodic inundation 
is 	generally deposited nearest the coarser material 

sources of inundation, i.e. the Magdalena River and the 

Dique Canal. The soil particles become generally finer 

as one progresses away from these sources. 

The soil profile consists of many layers generally 
at the surface, a sandybeginning with a clay loam 

loam layer from 25 to 75 cm deep, a sand lens varying 

from 25 cm to 75 cm in thickness below the sandy loam, 

and another clay loam layer beneath the sand. 

Below these strata there is generally a thick body 
of thisof 	 clay of indeterminate depth. The pattern 

profile is very erratic from one location to another. 
Sometimes the sand layer extD:.ds from the surface to 

a depth of about 1.5 meters. In other locations sand is 
not encountered. Tables A-11 through A-15 give the 
texture lassificati, .,of each sample taken for salinity 

analysis. The extreme variability is obvious. Figure 4 

shows three typical particle size distribution curves for 

the soil textures as determined by physical analyses in 

the laboratory for one sample site to a depth of 1 meter. 

This site corresponds to location 1-A in the infiltration 
12 and Table A-22.0studies, Figure 

Climate
 
The climate of tl"
e region is tropical and semi-arid. 

Temperatures range from an average maximum of 
380 C (100PF) to an average minimum of 20PC (68F). 
The mean temperatures are nearly constant 
throughout the year, varying from 250 to 30'C (770 to 
860 F). 

Humidity is relatively high, ranging from an 
average minimum of 70 percent during the dry season 
toan average maximum of 90 percent during the rainy 
season.
 

Winds are light to moderate with the prevailing 
winds coming from the west and northwest. 

Pan evaporation, as measured in the project area, 

is about 2,000...rn per year and varies from 225 mm for 

March to 138 mm for November. 
4 
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Annual precipitation averages about 1,000 mm per 
year and is spread over a rainy season of about 7 
months from mid-April to mid-November. In July and 
August the rainfall is normally lower than for the other 
rainy months. December, January, February, and 
March are essentially dry months. The annu I, as 

well as the monthly precipitation, varies considerably 
from one year to another, and from one area of the 
project to another. The daily rainfall distribution in the 
rainy season is irregular; at times rainfall may be well 
distributed over (lie month, while at other times the 
monthly total may occur in only 2 or :3rainstorms. 'The 

storms are frequently of high intensity causing surface 
runoff into the depressions. Dry spells of 10 days or 
more are frequent duri"g the rainy season. The 
rainfall at the Santa Lucia Station during the period, 
,Jan uai-y, 1971, 1tiough December, 1973, is shown in 

Figure 5. The monthly rainfall and accumulated rain 
for 1971, 1972, and 197:1 are tabulated in Table 1. The 
inagnil ude of the sto iiis for the sane period is sum-
iiarized i Table Ia. 

Table 1. Monthly Rainfall at Santa Lucia Station. 

1971 1972 1973 

Rain Acc. It Rain Acc. It Rain Ace. R 

ii ii il ll 111111 111111fim~ f III 

.alal 49.7 49.7 4.0 4.0 0.0 0.0 
Feb 15.0 64.7 42.5 46.5 0.0 0.0 
Mar : 104.3 66.5 99.0 99.039.6 20.0 
Apr 69.0 173.3 12.0 78.5 1.5 100.5 

May 191.0 364.3 244.0 :322.5 138.5 239.0 
Juii 34.00 398.3 113.5 436.0 242.0 481.0 
Jul 96.0 494.3 9.5 445.5 111.0 592.0 
Aug 217.0 711.3 8' .0 533.5 203.0 795.0 

102.0 813.3 145.0 6711.5 72.0 867.0Se ) 
Oct 96.0 909.3 127.5 80(;.o 272.1) 1139.0 

1018.3 69.5 875.5 114.0 1253.0Nov l0J.0 
Dec 0.0 1018.3 2.0 877.5 35.0 1288.0 

Annual 1018.3 877.5 1288.0 

Ilydrology 
Tile water levels iithe Magdalena River and tie 

l)i(lue Canal generally peak during the latter part of 
Ni veniel- aln( tile first part of Decerber. They'ihen 
de(crt'east ulil ibout liddle if Marl, at whicha Ihe 

liile they hegin t rise aga li a mid-year peak 
towards tile end of June There is generally ano(lher 
hlOWeiig ot te dilring July and August followed tIyilevel (1, 
i steady iIse again lit till imaximuin ill No\'eiliber Or 
l)eceiher. Tile hydrogi-aphis friol one year to tihe iiext 

are -rratic.The, )ecei1ber peak is generally higher 
than til t' l ilaXilliilI, hi tlhe reverse is iften the 
case, as it was in 1972. A year (if near maxiium 

[lotiniisuch a.s caii be followed by aig. iccurred iii 1971, 
long-lei' liiinllilin flw sueh as Ihat which began in 

hlie latter parl if 1972. Figure 6 deionsitrates the wide 
variation with tilet 1971, 1972, and 197:1 hydrographs of 

10 

Table Ia. Magnitude of Storms at Santa Lucia Station. 

Days of rain with Max. 
Month Rain 10 20 30 40 50 Daily 

or more millimeters 

1971 im Days fim 
Jan 50 2 1 1 0 0 30 
Feb 15 0 0 0 0 0 6 
Mar 40 2 0 0 0 0 18 
Apr 69 2 2 1 0 0 30 

May 
,lun 
Jul 

191 
34 
ix 

7 
1 
4 

5 
1 
2 

1 
0 
1 

1 
0 
0 

0 
0 
0 

40 
20 
39 

Aug 217 5 5 3 3 1 61 

Sepl 
Oc' 

102 
96 

5 
3 

2 
3 

0 
2 

0 
0 

0 
0 

22 
39 

Nov 
Dec 

It ) 
I 

4 
0 

2 
0 

2 
0 

0 
0 

0 
0 

39 
0 

Annual 10111 35 21 11 4 1 
-
1972 
Jan 4 0 0 0 0 0 4 
Fel 42 1 1 0) 0 0 29 
Mar 20 1 0 0 0 0 17 
Apr 12 0 0 t 0 0 3 

May 244 
,Juii 114 

7 
3 

5 
3 

4 
1 

3 
1 

0 
1 

48 
62 

Jul 9 0 0 0 0 0 7 
Aug M1 3 1 1 0 0 33 

Sep 145 4 2 2 1 1 50 
ct 1211 4 3 1 1 1 50 

N' 69 2 1 (1 0 0 24 
Dec 2 (I 0 0 0 0 2 

Annual 177 25 16 9 6 3 

1973 
Jall II 0 0 I 0 0 0 
eb'll I1 0 0 0 t t 0 

Mar 99 1 0 0 It 6 11 
Ap 2 0 ( 0 ' 0 2 

May 1:38 5 4 0 0 0 29 
,lufl 242 8 7 3 2 0 48 
Jul Ill -l 2 0 0 0 23 
Aug 201 7 5 3 1 0 46 

Sepl 72 2 1 0 0 0 20 
t' 272 7 4 3 3 1 84 

Nov 114 3 2 2 1 0 45 
iDec :35 1 1 1 0 0 34 

Annu11lal 1281 311 26 12 7 1 

Ilie Dique Canal at (lieSanta Lucia Parni. There is 
Smllie correspoiideiice of tle water stage with lthe rainy 

period in tie area, but it is more reflective of file 
magnitude if the rains which occur earlier in the 



mountains of the interior of Colombia. Water levels for 

the first and fifteenth of each month are given in Table 

2. 

Table 2. 	Water Levels in Dique Canal at Santa Lucia 

First and Fifteenth of Each Month 


1971 1972 1973 

Month 1st 15th 1st 15th 1st 15th 

Elevation in meters above sea level+100 

Jan 107.20 106.75 105.75* 104.95 103.50 102.78 
Feb 106.32 105.79 104.69 104.47* 100.10* 100.57 
Mar 105.52 105.18 103.29 103.00 99.96 101.40 
Apr 105.53 105.83 103.81* 103.47* 101.82 101.69 

May 106.60 106.26 104.81* 105.43 102.90 103.19 
Jun 106.61 107.09 106.09* 106.46 103.74 103.69 
Jul 107.17* 106.84 106.80* 10* .45* 104.68 104.54 
Aug 106.35* 106.16 105.30" 104.30* 104.73 105.11 

Sep 106.29 106.63 104.80 104.57 105.40* 106.08* 
Oct 106.82 106.98 104.64* 104.90* 106.60 107.13 
Nov 107.10* 107.47* 105.05* 105.52 107.42 107.49 
Dec 107.46* 106.85* 105.67 105.23 107.53 107.68 

* Estimated. Water levcl not measured on day in-
dicated. 

Development of South Sector 
Stage 1of the development of the South Sector was 

commenced in 1964 as shown in Figure 2. About 300 
hectares of citrus were planted on the Santa Lucia 
Farm commencing in about 1966. The soils in this area 
are much sandier and somewhat higher in elevation 
than the heavier soils located towa .'s the center of the 
project. 

Sprinkler irrigation was chosen for the area, 
probably because of the lighter texture of the soil and 
the micro relief of the surface. Considerable grading 
would have been required for surface irrigation 
methods. 

No attempt was made to even superfically grade 
the land surface before (or after) planting the citrus 
grove. The sprinkler system consists of a system of 
buried parallel main lines which extend through the 
grove in a direction normal to the Dique Canal at 200 
meter spacings. At this time the main line is tem-
porarily supplied by a centrally located floating 
pumping station on the Dique Canal. Rain Bird #30 W 
5/ 32"sprinklers are used on a 14 in x 14 m spacing 
the trees being planted on a 7 m x 7 m grid. 

Problems in Citrus Grove 
By 1968 the scils in the portion of the citrus grove 

nearest to the center of the basin were beginning to 
salinize and the trees located there began to die first 
Water tables rose gradually throug.hout the plantation 
and trees died in a randomized pattern (Photo 1). This 
vas attributed largely to the fluctuating and generally

rising water table and to the concurrent increase in the 

soilsalinity. The problem was compounded as the trees 
reached maturity. As the rooting depth developed 
downward, the aerated zone decreased simultaneously 
with the rise of the water table. Even though the water 
table may not have inundated the roots, the capillary 
rise of the saline moisture into the root zone proved 
detrimental to the trees. The rise in the watcr levels in 
this zone, which borders alog the Dique Canal, was 
generally believed to be caused by the proximity to the 
canal in which the water level during tie flood stage 
wa-- often higher than the ground surface inthe citrus 
grove.
 

Other factors also contrihuted to the decline and 
demise of the trees. Aniong these were disease, 
varietal and root stock differences more or less 
susceptible to the rigors of the climate, some of which 
were knoVn to be more susceptible to disease, and 
other problems. These factors were considered to 
contribute to the general weakness of some of the 
trees, but the overwhelming proh)lem that defeated the 
woakened trees was the rise inthe water table. 

El'erimental Area 
An area of 16 hectares lcated in the westerly 

portion of the citrus grove, which was the part most 
affected by salinity, was selected for the experimental 
work. This was the part of the grove most distant from 
the Magdalena River. The water table was generally 
higher in this block than in otler parts of the citrus 
grove. The study area is bounded on the suthwest 
side by the Dique Canal and on the southeast and 
northwest sides by two 2-meter deep open drains 
spaced at 400 nieters (Photo 2). Figure 7 showf, the 
Ipogrzaphy, natural drainage lines and the boidering 
open drains of the study area. Fr;ni this figure it is 
apparent that the princilpal slope is to the north away 
from the Dique Canal and, also that the surface is 
irregular with no completely clear natural surface 
drainage. There are some beginnings of nahural 
drainage but the paths lead to depressions in the area 
where surface water accumulates. 

11 
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SOIL 

Soil Salinity 
In June, 1971, tilesoils in the study area were 

sampled to establish the initial conditions of salinity 
and exchangeable sodium status. A grid containing 40 
sites was established and each site was sampled to a 
depth of 2 meters at each change of texture. Figure 8 
shows the tocation of these sites. The samples were 
split ilihalf and a comipltete set if samples was sent to 
Iwo soils labioratories for analysis: I I The Soils 
l.a,.ratory at 1E:1Liron. the IN(OIRA administrative 

it(Ie" lor tihc Atlantico-3 Project, and 2) The Soils 
ILaborato ilal luripatia, te ICA rtgional research 
slall,l livar Moteria, ('oombia. The INCORA Et 
t,riiirl Laborator-v was Set up I' dlet-rillie the soil 
sall)lily c'ujditons ulnlands being deveoped within the 

Allatillco-2 llroject. Electr-ic'al conductivity readings, 
lull, arid tie ailirints it calcium and iiaglesiulll 
cal isw r eleterillriled oilthe salturalted soil ,xtracts. 
Ali ia!ihl (it the exc-hanigeable sodiumi percentage 
(ESI') oiill, soil parlticles was ihe inade indirectly 

using the relat iorships and graphs illthe U.S. Salinity 
Laboratury Ilandbook 60, )iagnosis and Imnprovement 
of Saline and Alkali Soils. 

"rie t.A 'Turipai~a laiiilratiiry ws established 

ntel [tir needs 01 If A researchers throughout 

Cioloilbia. It is equipped io give corrplete direct 


analyses if all the excihangeable cations as well as the 


o'ue siriple electrical cnductivity and pl deter-

Inririatiiins. 'l'li iahmratorv is somre distarre from the 
priject Si direct cuiiiniicatiin witr tire laborator 
iecrnijeel is ia wsunIIdIreqent. 

technicianls is infrequent. 

(onuluvtMINi M.,asijrvienlts 
A ciinipltete listing if tie alalyses as given by each 

laboiahI' is giVeir (IruoLIgh A-15.* Therev INTable A-II 
is reasurable agioucent ot the twio lab ratries oir tire 
electrical ciiriductivit.%dhlerinIiiations: however. there 
are t few Instances if widely differing values on tire 
sanie sarpte.liil geiieIral the tipper 75 cur if tiEC study 
are~a was ririralty im-salirie wth air average Ft.' if 2.1 
ihiiihs cii anrld the !oiwer 125 Cmi was satline with all 
average E(' i 5.7 innihms cli. Ai ECt value of 4 
nlrliiis r1 is ciinisidered tiledividing line betweenr 
nun-saline and saline suils. Sixty-nine ii"36 percent of 
tire 1ll saniples analyzed by ICA had a conductance if 

4 irnhiis Ilr the 15'3 sanmples analyzed by,c i- innroe. (f 
INCO1{A, 4!tlir 31 percent were saline. About 12 percent 
ii tihe sites were saline tlrugh ut the profile. 

A total of 145 siil samples were aralyzed by both 
laboratries. of these, tire INCOItA ctnductivity 
v\.t ies averaged :1.27 nirhos and the ICA values 
av( gd 4.02 iriirs. Tie average ratio of tire IN-
CA ,values i,,) to tlre ICA values (xi was 

y = o.8143 x (1) 
ad (tire rnican absolute difference, expressed as the 
percentage of the ieau measured N value was 

Et{C = 22.2 
When 5 wild points are eliminated, It-wing the most 

'All Iab*-s with the A prefix are in tile Appendix. 

STUDY 

L'onsistent 140 pairs of values, the best relationship is 
y= 0.8244 x (2) 

and tie mean absolute difference w's 
EIC = 18.4 percent 

E.xrhangeable Sodium Percentage (IESI' 
The ESIP values as determined fri:n (lata supplied 

by tih two laboratories wTIre plotted as shown ill 
I.:gure 9.As indicated, there was a large scatter of tire 
;iirts. l'he INC(()tA ',alues were leteriiiied b' an 
illdjict itMthod based of)retatioiiships devtO)ld byC 


ItIhe U. S. SaliitI.Laboratiry or different soil con
(illolls. These empirical relationships iiiay ntilbe
 
r klaliti aplied to soils dif\Ytlli dethped tllider 

hli Itei-cuttcontiins, no tess studies suit as these 

do liaitiiwlethat tlie resulls otailled coulrrelate well with 
tlhisi obtiedt l)\(tirec analyvses. Th, w\.asmit fotund 
Itmi Ihe case. 

There are gruinss icirsistlliricis ktlhin t li('A 
ala.lses wlich atso h(al IIIdoubtis as the accuracy if 

Ilese results, giving no basis I-rea! fIr crilarisoll 
)itwh,%en [he twoi latbralories. Ili abiorut 20 percent of tihet 

allah. 5 sill)n the cailois
liltv it exuhangeatite given
 
toI hv salliple is greate" thall ite (1etrnilillcd cation

u'xchanige capacil (C'C)(itthe salple illquestion. 
Als. t, ('l( vale was imt (tetiriit fur an ad
lst, heal atul i iletsadiplis. Siefo alt 4t20 eil t s 

tnl 21 pi t.li t h a mles ince are 40 

percent it the CEC anaiyses h% ICA are erth;. r 

questionahble or lacking, ttle t 'S1 valutes given ill 
Tables A-tI ihrugh A-15 were deterllrrilid using tire 

if lltexcthangeable mat Ins ( ATI rat her thall ,le 
CEC values. On this basis about t0 percent if tile 

samples would be classified by ICA as sodic while 

iercent IlltAhe Sa aialtzedtoples heatsditt'.
 
I%% rtgt esSIOal (iallviMeS WelrethshIrIinid I'o.1
 

le datla blith' intethod of least Squares. One
 
Iluatlii:i expre'sses itre \ values i IN(C(tlA 1 as a fune

tin oi tlh(x vaties dICA iarid tie ttier, x as I function 
,it y. I'C('A values Ilithis Instance cannot be 
assurII'd tohe cirrciLtand tic IN(I()IA values in error. 
Tie regressiri equationis Oiicid tilet analysesiii{ll 


1:2v) t1.21 75 .:1 3 
aid 

x=I .986 +fm02 (4)11 % 
iqura iii 4 ian alsm be writteur 

\= 13.748 + 1.218 x (5) 
Tie 2 values fr equatios :t ard Iu are tire sante, 
0.246, which irdicaes a poor cirrelatiun because of 

the large scatter. 
Anotier equatioii wlii represeits a line thrrugh 

the origin and tlre centroid of all of tire points, is 
v'=0.3,728 x (6) 

Equation (7)represents a line that passes through 
Iwii certroids representing tilepoints for which the x 
values are smaller and larger than the mean x value. 

y=1.134+0.303x (7) 
It might als be assumed that the line that best 
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representsthe relationship of the and y variables 

would be the one that. bisects the angle between the 
lines reprsented by equations (3) and (4). The 
equation for this line is.. . . .-4265 +0635 .. . ... (8) 

For this line the error (deviation) was taken as the 
distance from any point to the line measured normal to 
the line, The following- tabulation shows the mean 
absolute errors for these equations all expressed as a 
percentage of the mean y value, 

Equation Mean Absolute Error 
(3) . 87.6 
(6) MO5.e 
(7) 87.4 
(8) 83.1 

Equations (3), (4), and (6) are shown in Figure 9. 
The RI values and the mean error values in the above 
tabulations indicate that there was no satisfactory 
relationship between the x and y values. 

tin on tle 
Salt i uth -rotile 

Based n taverage value of the EC 
measurements as obtained by ICA and INCOIIA, the 
quantity of salt in the soil profile was estimated at each 
sample site. The results for each soil sample are given 

in Tables A-16 through A-20. When either the ICA or theINCOAC(CAlueofr EC vauesaremising 
1NORA valueofEC(ECAorECI) values are missing 
(tabulated as .00), the mean value, ECAV, is taken as 
the other value. 

The estimated amount of salt in the profile is 
summarized in Table 3 in tons per hectare for both the 
surface 60 cm of depth and the full 2.0 meter profile. 
The data have been arranged in the table to correspond 
with the locations as defined in Figure 8 showing the 
soil sample sites. -' 

Table 3. Summary, Salt in Soil Profile, Citris Orchard 

Row li A B C D Average 

Salt in tons per hectare in 60 cr depth of soil 

8 9.43 2.26 6.82 2.85 15.26 7.32 
7 25.80 2.02 3.27 4.06 1.54 T34 
6 1.28 14.20 2.00 2.62 1.16 415 
5 .90 2.33 1.26 1.92 1.88 1.66 
4 4.28 11.92 .61 1.32 .28 .8 
3 1.40 1.16 2.59 2.13 .74 i.0 
2 1.52 1.81 3.66 4.81 8.53 4.07 
1 1.53 2.05 2.19 3.37 3.66 2.56 

Average 5.77 4.72 2.80 2.88 4.38 4.11 

Salt in tons per hectare in 2 meters depth of soil 

8 81.2 17.8 44.8 9.6 92.4 49 2 
7 112,8 37.3 43.7 .435 73,5 62.2 
6 14,0 56.3 68.2 39,1 221 399 
5 3.9 22.8 3.3 5. 6 36,.3 30,4 
4 25.9 32.1 14,1 6.5 4.6 16.6 
33 28.4,4 :.25t.25.1 .14.1 -4.7 17.6172S- . ,14.1 4.7 : 19.919.9 

S18.0 11.0 24.9 23.3 38.2 23.1 

1 5.9 32.4 21,4 40.4 23.5 24.7 

Average 41.4 29.3 29.3 21.7 38.5 33.2 

Most of the salt present at the time of sampling, 

June 1971, was located below the 60 cin depth. The 
average amount in the upper 60 cm was 4.1 metric tons 
per iectare while the full 2 meters contain 33.2 metric 
tons per hectare. This is approximately equivalent to 

an average electrical-conductivity of 2.1 mmhos/cm in 
the upper layer (non-saline) and 5.7 mmhos/cm in the 
lower 140 cm, A conductance of 4 mmhos/cm would 
correspond to about 7.6 tons per hectare in 60 cm and 23 
tons per hectare in 2 meters. This amount of salt is 
exceeded In the surface 60cm layer at only six of the 48 
sampling sites, or 12.5 percent of the locations. 

The information contained in Table 3 regarding the 
amount of salt in the profile is shown in Figures 10 and 
it in the form of salt contours. 

Infiltration rest 
Sixty double ring infiltration tests were made in 

the 16 hectare study area. Twenty sites were selected 
as shown in Figure 12 and 3 replications conducted 
simultaneously at each site, The three replications 
were grouped together in an equilateral triangular pat.. 
tern with five meters separating the rings (Photo 3). A 
double ring method was used with an outside ring 
constructed of earth. The inside steel ring was dri

of 1cmh o The4 anlar spaceconstouatd 
m (Photo . The annular spaceen to a depth Of 10 kept flooded during thebetween the two rings was 

test. The depth of water within thesteel ring was 
maintained between 10 and 15 cm depth. Water level 
readings were recorded at intervals from the begin
ning of the test of : 1, 3, 5, 10, 20, 30, 45, 60, 90, 120, 180, 
and 240 minutes (Photo 5). The soil was sampled prior 
to each test for moisture content, ard at the end of each 
test for both moisture content and bulk density. The 
initial sample was taken outside but near each ring 
(Photo 6). The data obtained from each of the 60 tests 

are given in Table A-21. 
Figure 13 shows the depth of infiltration over the 

study area after 1 hour as determined by the average 
of the three rings at each site.. The infiltration is gen
erally highest in the south corner of the plot and 
lowest in the north corner with an intermediate area of 
low infiltration. This represents the general direction 
of the original deposition of the sediments from the 
Magdalena River and the Dique Canal. The coarser 
particles, being heavier, were deposited first and 
represent a somewhat sandier soil with a greater rate 
of infiltration than the finer, more silty sediments, 
deposited towards the north corner. The pre.existing 
topography trapped waters of both inundation and rain 
runoff in the low areas which allowed greater amounts 

of fine particles to be deposited over time in certain 
areas. This second pattern is superimposed over the 
pattern of deposition according to distance from the 
flod source and the irregular contours of infiltration 
shown in Figure 13 result. In addition to the low spots 
being areas of entrapment foi' finer sediments, during 
the predrainage epoch these low spots were the parts 
with the groundwaterlevelsnearestto thesoil surface. 
As a consequence the soil between the phreatic level 
and the surface was generally maintained ina wetter 
condition which also tends to reduce the rate of in
filtrationi,

Figure 14 shows the average infiltration rate iii 
c,,nimetecrs pr hour for the 4-hour period of the te.. 
The same general pattern is maintained, but the 
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overall rate is reduced. This is tn be expected from the 
nature of the infiltration function, and is generally 
more representative of tie infiltration rates during the 
rainy season, when the soil is usually more moist, and 
during an irrigation period of ihours or more. 

The infiltration Iests were all analyzed with two 
iat heuialt cat tufictouits using all of the data for T from 

20 minutes to 4hours. The eluations were: 
Y A \'IT 4- T (9" 

amid 
Y=-) Tx (10) 

illwhich, 
Y is the cumulative infiltration in centimeters, 
'a is tile total elapsed time it hours, 
A,B,CII, and x are empirical constants. 

Because of the extreme variability of the soil, even 
from one ring to another at a single site, the constants 
showi awide range f variation from one test ring to 
aiolther (Tables A-22 and A-23.) Each form of the 
equation fits the data equally well in most cases, 
however the quadratic form shows a slight ir-
pr tveni cut o ver thle expotnen tiat forma. Thle overall 
average errors for the two equations was 3.1 and 4.0 
expressed as a percentage otfthe measured Y values. 

When all (if the cotst anits fo r cacti test for both 
equations are averaged, the following equations 
result: 

Y= -1.4 8.4 ' T 0.62 T 11) 
an i.14 T ' (12) 

With teit ext rene variatioi obtained fron te tests this 
generalizationt is almost meaningless. The average 
overall error obtained by the above average equations 
is about 200 percent for each equation. 
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Photo 9 Measuring Discharge from Tile Drain 

DRAINAGE STUDIES 

At the initiation of this study in 1971 the water table 
in the study area was generally within I meter of the 
soil surface. At somc locations it was less than 50 cn 
from the surface. Many of the citrus trees were 
stunted and dying, while others had died and had been 
replaced (Ilhoto 7). This condition had greatly alarmi-
ed the INCORA officials and their number one 
priority was to save tile citrus grove. There was some 
speculation that the immediate primary source of the 
high water in the orchard was percolation from the 
nearby Dique Canal where the water levels were very 
high during this pe'.iod as shown in Figure 6. 

Tho material that had been used to construct the 
dike separating the Dique Canal froni the project area 
had all been excavated in situ from the project side of 
the dike. This borrow pit, which parallels the dike for 
its entire length, had been left open iii the region of the 
citrus plantation. When the water level in the Dique 
Canal was high, the borrow pit was generally full of 

water (Photo 8). The water in the borrow pit appeared 
to fluctuate with the stage of the canal. It appeared 
obvious. therefore, that the high water level ill tile 
Dique Canal was the primary source of the high 
groundwater levels in the grove. Evidence obtained 
later indicated otherwise. 

Drain Spacing 
tnt order to study the effect of drain spacing on the 

waler table it the zone, the design as shown in Figure 
15 was selected. Six tile drain lines were installed at a 
depth of 2 meters at spacings of 49 and 98 meters as 
shown. The selected spacings were at multiples of the 
7-nueter grid spacing of !he trees. With the drains 
installed in this configuration, it would be possible to 
select a set of three lines tmaking the others 
inperative) to evaluate spacings of 49, 98, 147 and 196 
meters. Because of the bordering effect of the two 
deep open drains on both sides of the study area, it was 
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decided to monitor flows from the center portion of the ' 
area at manholes set over the drainage lines at points r 
100 meters from each outlet to the open drains. Im- A 

mediately after the construction of each line, and 
before the manholes were installed, the outflow and its 
electrical conductivity were measured on a weekly 
basis at the locations where the tile lines discharged 
intf the open drains (Photo 9). This made it possible to 
vibually determine that the drain was functioning 
properly (Tables A-24 through A-35, and Figure 29). 
Location of Observation Wells 

A network of observation wells was also installed, 
as shown in Figtre 15, to monitor the groundwater 
levels (Photo 10). Most of these wells were grouped on,: 	 ._ 

two lines at the t/3 points of the center section between 	 
the manholes. This would make it possible to obtain 
accurate profiles of the water table over the buried 	 . , V 
drains. These wells were spaced as shown in Figure 16 
with 7 wells between the drains spaced 49 meters apart 
and 9 wells 	between the drains spaced at 98 meters. 
Additional 	 wells were placed next to each drain as',- . 

shown A line of observation wells was also con-	 -- . ., . 

structed through the center of the area parallel with 	 '-. 
and between lile drains 3 and 4 in order to show the,. 	 . 
effects of the bordering open drains. The remainder of , % 
the area was filled in by wells on a 49 meter checker
board grid to evaluate tihe general over-all effect of the 	 - " 
drainage system. 	 , . --* - .. 

Photo 10 Observation Wells Along I Line 

Through Study Area 

24 25 26 27 Details of Observation We!s 
The wells consist of a 2-meter or greater length of19 20 21 	 22 23 

L+ 

.. or 14 diameter PVC plastic tube perforated in the 
bottom nieter section. The perforated section is 
surrounded by a sand-gravel filter. The top of the 
observation well was generally set about 10 cmlabove 
the ground surface (except in depressions), and was 

4 protected by a damaged length of concrete drain tile 
filled with concrete as shown in Figure 17 and Photo 10. 

L3, The observation well placed over a drain line was 

S-46 installed at the time the drain line was laid to insure-
12.5--	 .h-12.5 that the well was properly placed in relation to lie 

24.5 	 - - -24.5 drain. Figure 17 also illustrates the position of the PVC 
49 m tube in relation to the drain tile. Before the filter 
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material was placed around thle drain, the PVC tube 
was positioned with its lower extremity adjacent to and 
extending approximately 10 cm below the drain tile. 
When the PVC tube was in position the filter material 
was placed around the tile and the perforated section of 
tie PVC tube. Before tiletrench was backfilled the 
filter material around the PVC tube was held tem-
porarily in position with a short section of 4-inch 
aluminum sprinkler irrigation tubing (Photo 11). After 
the trench was backfilled to the height of the vertical" 
well filter, the aluminum tubing was extracted. Water 
level measurements were begun soon after con-
struction of each well and were continued on an ap
proximately weekly basis thereafter until the water 
levels were below the bottom of the wells. 

Installation of Drainage System and Observation Wells 
Since INCORA officials were anxious to install the 

drainage system in the citrus orchard without waiting 
for a preliminary period of investigation, the con
struction of the drainage lines was initiated before the 
complete netwo'k of observation wells was installed. 
Therefore, a detailed knowledge of the water levels in 
the study area prior to the installation of the drainage 
system was not as complete as would be desired. 

The installations of the drainage system and the 
observation wells vere initiated about the same time in 
August, 1971. The drain lines were installed to an 
approximate depth of 2 meters with a slope of 0.2 
percent from the center of the area tow rds the two 
bordering open drains (Photos 12 and 13). Drain line 
IS was -onstructed of 4 inch (10 cm) corrugated 
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Photo 12 Preparation of Trench for Drain Tile 

plastic drain tubing. The other lines were constructed 
with 4 inch (10cm)bell joint concrete pipe. Lines 2N, 
3N, 4N, 4S, 6N and a portion nf 2S consist of 1-meter 
sections of pipe while the others are made with 60 cm 
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Photo 11 Observation Well being Installed over 
a Drain Line 

sections. Each drain pipe is surrounded by a gravel 
envelope 10 cm thick (Photo 14). The particle size of 
the filter has a gradation of 1 mm to 25 mm. The in
stalled cost of the system was Pesos $54.42 meter 
(U.S. $0.74 ft.). On an area basis the cost was Pesos 
$843.47 hectare (U.S. $146.70 acre). Tile drain 
construction in the study area was completed in mid-

January, 1973. 
During the initial construction of the tile drains 

some difficulty was encountered where the ground
water levels were high (Photo 15). Anticipating that 
the water levels would be high near the borrow pit, a 
decision was made to drain it before constructing drain 
lines IN and IS.During the latter part of October, 1971, 
a 6-inch drain pipe was installed between the borrow 
pit and tile - N6southwest end of the open drain N5 

the area (Photo 16). The effect of draining 
the borrow pit was almost immediately noticeable in 
observation well: 5I and 5D as shown by the 
hvdrographs inFigure 18. The pipe became plugged 

(rash on about November 8 and was cleaned on 
November 16, 1971. A 6-inch pipe was also installed 
between the borrow pit and open drain R2 - R3 soon 
thereafter. These occurrences are also reflected in the 
hvdrographs, Figure 18. During this same period the 
level of the Dique Canal was increasing and was 
generaily higher than the ground surface at these 
wells. In late December these hydrographs were in
fluenced by the construction of drains IN and 1S. 
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The first measurements on the observation wells ='-' -x ':, 

were made August 25, 1971. Figure 18 shows water .,,.'v. ,/" '' "., ":- .'-:' 
level hydrographs of observation wells 51 and 5D, " -...-. 

Water Level Measurements 'V,. j.,. -:.:....?... 

together with the water level inthe Dique Canal and-... ... 

the rainfall, during the autumn of 1971. These were two' 
of the first wells constructed. The erratic fluctuation 

corresponds with the occurrence of rainfall but does .
not correlate with water level inthe Dique Canal. 

These two wells are near the side of citrus area " • adjacent to and about 40 meters from thethe borrow pit...
 

There islittlesurface area above these wells which ' "
 

.' .,"
I'',
Nee.r
would contribute surface runoff from rainfall to these 
two well sites. The nearest body of water which would '.. 
influence levels at these points was inthe borrow pit. It . 

was thought that the water level in this borrow pit was 
influenced by the Dique Canal. A comparison of the
well readings with precipitation and the canal 'Al 

hjdrograph suggests that rainfall runoff from the dike 

and surrounding ground surface collecting in the' 
borrow pit isthe principal inQutncing factor. V',,.% 

NovemberFigure 2919justshowsafterthethegroundwaterlast rain of 1971. The flowon .- :';:-.elevations __,:'
 
gradient was generally northerly from the borrow pit. V
 

Figure 20 showsth the werleteltinwater table a month
 
later on December q, 1971. One half of the proposed
 

33
 



tile drainage system had been installed by this date. 
The topography as plotted from ground surface 
clevations at all of the observation wells is .;hown in 
Figure 21. This figure does not show the minor 
irregularities in the topography that is shown in Figure,
7. Some of the variations found in the depth to water 

table maps is due to the irregularities in surface 
topography rather than in water table elevations. No, 
work had been done to improve surface drainage at 
this time, as the necessity of such work had not been 
anticipated by INCURA. 

The intense rains of May and early June, 1972, 
climaxed by a heavy rain of 62 mm on June 7, had an 
immediate influence on the groundwater levels and 
flow from the drain lines. Figure 22 is a hydrograph for 
weli 311, which was typical of wells in the lower part of 
the area. This figure shows that after the installation of 
tile line 4 N in October, 1971, there was a drop in the 
groundwater level at this location of about 40 cm, and 
that after February 2, 1972, the well was dry until about 
the middle of May. It then rose sharply reaching a peak 
on June 8 about 12 cm below the ground level. The 
water level then dropped rapidly until early August 
and continued at a low level during the remainder of 
the year. 

Figure 29 shows the flow from drain 4 N together 
with the rainfall and electrical conductance of the 
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Photo 15 Banks of Trench Caving-in because 
of High Water Table Conditions During 
Construction 

-L-._. 

' '* -

j . . *:... 

. . 

" . ' 
" J . . 

cZ,, ;.j ..
- - . r• 

f ,,. " 
' 

,.A. . , 
!',,30 4 

, ',4 

. ,. 

. 

Photo 16. Construction of Trench to Receive Pipe
through which to Drain the Borrow Pit 

drain flow. There is a striking similarity between the 

groundwater level and drain flow. The early peak in 
d.ain flow on May 25 was undoubtedly due to the fact 
that drain 4N crossed a depression where considerable 
runoff accumulated during the May rains. The second 

coincided more nearly with the general ground
levels. 

The water table elevations on June 8, 1972, the day 
following the heavy rain of 62 mm, are shown in Figure
23. The water table had not had time to level out and 
there were extreme variations in the water elevations 
at different wells. The highest levels generally oc

curred between the tile drains and coincided with the 
major depressions in the surface where water ac
cumulated. 

The depth to the water table is shown in Figure 24 
for the same date, June 8. This figure shows that there 
were two large areas and a smaller one where the 

table was less than 50 cm from the surface, and 
one depression where water was ponded on the surface. 

As was indicated by Figure 22, there was a rapid 
drop in the water table after June 8. Figure 25 shows 
the water table elevations on June 21, 13 days later. By 
this time the water table had lowered appreciably. The 
corresponding depths to the water table on this date 
are shown in Figure 26. The water level in the study 
area continued to drop during the following dry month. 
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The 	conditions prevalent on July 17 are shown in 
Figures 27 and 28. The next rainy season began a week 
later on July 24. 

Another method of showing graphically the 
lowering of the water table during this period from 
June 8 to July 3 was to plot profiles along lines I and D 
as shown in Figure 30. This figure shows the ground 
profile, the location and elevation of the tops of the 
observation wells together with the water levels on five 
dates at approximately weekly intervals. The ap-
proximate inside bottom elevation of the drains at 
these locations is also shown. Although all drains had 
been constructed prior to these dates, the water level 
profiles show little or no depression over 2 S, 3 N, 3 S, 4 
S and it would appear that these drainq are not func-
tioning properly at these locations. The reason is 
unknown but it may be due to improper placement of 
the gravel filter around the tile drains whcn there was 
water in the trench. 

There is a depression in the ground surface at 
observation well 27 over drain 4 N. Apparently this 
surface depression filled with waterand caused a rapid 
rise in the groundwater elevations at observation wells 
25 to 32 except for number 27 which was adjacent to 
drain 4 N. The depressions in the groundwater 
elevations at this drain are what might be expected at 
all drains if they were functioning properly. 

Surface Drainage and Filling of Borrow Pit 
During the dry period in June and July, 1972, the 

surface drainage was somewhat improved by the 
construction of six shallow surface drains paralleling 
the buried tile lines which more or less intercepted the 
short, discontinous. surface collector paths. A large 
part of the excess surface water was in this way 
diverted to the deep open drains to remove it from the 
area (Photo 17). At the same time the borrow pit along 
the side of the plot closest to the Dique Canal was 
partially filled in with soil to avoid surface water from 
collecting in it (Photo 18). 

This drainage and filling of the borrow pit ap-
peared to be effective in lowering the water table in the 
southwestern part of the study area. Tile drain I S did 
not flow after its installation in January, 1972, until 
June. Drain 1 N flowed for only a short period in 
January and February, 1972. It began flowing about 
June 1and again on August 24. It flowed very little 
during October and November (Tables A-24 through A
35). 


Two observation wells were installed on the center 
line of the filled-in borrow pit, on lines I and D, in July, 
1972. Measurements on these wells showed that the 
water table at these locations was 2 meters or more 
below the ground surface, while the water level in theDique Canal was as much as 2meters above the water 

table at these sites. 
After the rains during August through November 

totaling 430 mm, the water table conditions on 
November 23 were as shown in Figure 31 and 32. The 
depth to groundwater throughout this rainy period was 
maintained at a depth of 1.5 meters or more over most 
of the study area. Figure 29 and Tables A-24 through A
35 show that the tile drainage flow was relatively low 
and uniform during this period. The improved surface 
drainage appeared to be effective in eliminating any 

rapid rise in the water table levels such as occurred 
prior to June 8. 

Water table conditions on December 29, 1972, 38 
days after the last major rain, are shown in Figures 33 
and 34. Mter that date, the observation wells were dry 
over all of the area until sometime in June, 1973. 

After about five months of intensive rain some o' 
the drain tiles had begun to drip by the middle of Oc
tober, 1973, but there was not sufficient flow to 
measure until October 30. At that time line 1 N was still 
dry and line 1 S was flowing at a rate of 0.24 liters per 
secund (Table 4). The difference in drain flow is at
tributed to the fact that the borrow pit opposite line I N 
had been filled in with earth, while over one half of the 
section of the borrow pit facing line 1 S was still open 
and had filled with rainwater. Line 1 S was un
doubtedly receiving water from the borrow pit. On 
November 15, 1973, the groundwater situation was as 
shown by Figures 35 and 36. The south corner of the 
area shows the influence of the open borrow pit. The 
north corner also shows a high water table caused by 
broken and open main line sprinkler hydrants which 
flowed for several weeks unattended. Except for these 
locations, the water levels in the study area remained 
at tolerable depths through tie six months of intense 
rain 	which ended November 15, 1973. The relatively 
high groundwater in the east corner, drained by lines 5 
S and 6 S, was caused by the water ponded in the open 
drain R2-R3. The outlets of lines 5S and 6 S were buried 
in several centimeters of silt in addition to being 
inundated by the standing water. The outlets of drains 
3 S and 4 S were also submerged after the heavy rains 
in late November. The slope of the open drain R2-R3 
was 	such that drains 1 S and 2 S were always free 
flowing. Outlets of drains 1 N to 5 N were never sub
merged, but 6 N was inundated occasionally. 

The rainy season in the mountains of the interior of 
Colombia continued for an additional period and 
maintained high levels in the Dique Canal through 

Tablh 1. Discharge and Electrical Conductivity from 
Drain Tile System for 1973 and January, 1974 

Oct. 30 Dec. 6 Dec. 18 Dec. 28 Jan. 4 Jan. 11 
Q(I sec) 0.000 0.000 0.000 0.489 0.487 . 

IN EC mmhos) 1.7 1.7 

Q H sec) 0244 0.542 0.676 0.650 0.539 0.490 
I s EC (moihot 3.4 5.0 0.94 0.93 0.90 

Q(, sect 0.027 0.036 0.031 0.026 0.022 0.019 
2 N EC oninhos) 3.8 7.5 1.5 1.6 1.6 

2S 	 Q(1, sec) 0.086 0.048 0.032 0.014 0.051 0.015 
EC Oniihos) 2.8 5.2 0.44 1.2 1.6 

Q H / see) 0.05, 0.054 0.034 0.104 0.031:1S 	 EC muse 3.5 0..5 0.19 1.08 

4 N Q (I sect 0.078 0.077 0.068 0.053 0.044 0.030 
EC (Iillnh(t 5.4 7.6 1.5 1.6 1.6 

5N 	 Q I sec) 0.108 0.049 0.034 0.026 0.027 0.012 
EC tonihos)12.2 17.0 3.1 1.7 2.7 

*Drainl outlet inundated. No reliable measurement. 
** No satisfactory explanation for the high electrical 
conductances shown for Dec. 6. 
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Photo 17. Surface Drain Conducting Excess Surface Waterto Deep Open Drains 

Photo 18. Filling in the Borrow Pit with Earth Excavated from the Deep Open Drain.
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Novemberand Decemberas shown in Figure 6. During 
this peak flow period, the can2l overflows its normal 
channel and inundates the area between the channel 
and the roadway on tile dike bordering tile citrus, 
During this high stage the canal becomes a major 
contributor lo tile groundwater in the citrus area as 
evidenced by commencement of flow from line 1 N in 
late December, 1973. With lines 1 N and I Sfunctioning 
as interceptor drains there was no further increase in 
water levels in tile citrus area. In late December the 
canal level began to drop in the usual manner, 

Removal of Salt from Study Area 
From the flow rates and electrical conductivity 

measurements recorded for each drainage line, tile 
amount of salt carried out of the area by the drainage 
water was computed as given in Tables A-24 through A-
35. This information is sti, marized in Table 5. 

Because the N drains were constructed earlier 
than the Sdrains and because they usually flowed at a 
higher rate, the total volume of water removed from 
the N side up to the end of 1972 was almost 2.5 times 
that drained from tile S side. As tile average conducti-
vity of fhe effluent was higher on tile N side, 64 metric 
tons of salt were removed from that half of the area 
while less [Ilan 19 tons were taken out of the S portion. 
A total of about I tons of salt was removed from tile 
study area through the tile system up to the end of 1972. 
This was an average of about 5.19 tons, hectare and 
can be compared with an estimated 33.2 tons,'hectare 
present in the 2-meter profile prior to the installation of 
the drainage system (Table 3). Thus, about 16 percent 
of the salt initially present in the profile had been 
removed with the drainage water after about one year 
of operation. 

Irrigation in the citrus grove was essentially 
discontinued in April, 1972. Rainfall during 1972 was 
only about 80 percent of normal. Since no purposeful 
leaching was conducted to remove salt from the soil 
profile, it was surprising that this much salt was 
removed. Had normal irrigation been practiced 
throughout the year, and especially if excess water had 

been applied to leach the soil, a much larger quantity 
of salt could undoubtedly have been removed. It was, 
therefore, unfortunate that a decision was made to 
abandon the citrus in the study area at that time. 

:nalsis of )ata to [)evelop1) rainage Functions 
The observation w-1t data for tile period June 15 

thtough August 25, 1972, were analyzed to develop 
drainage functions. These dates were selected as this 
was the huigest period of consistent decline of water 
levels in most of the wells (Figure 22). Tile initial date 
represents the time of the highest stabilized levels 
after the heavy rains of May and early June. August 25 
is tile last day of generally measurable levels in the 
selected wells. After the surface drainage was im
proved the water levels dii not rise enough to give a 
period of sufficient length for such an analysis. 

Tal)les A-36 through A-44 list each well analyzed, 
the ground surface elevation at the well, the elevation 
of tie drain of influence, and the distance to that drain. 
'I'the time intervals of the measl "ments, water 
elevations, and the rainfall recorded .iring each in
terval are also given. Tile number of observations 
included in these analyses varied from 4 (June 15 to 
July 3 r some wells to 9 (June 15 to Aug 11 ) for other 
wetIs. In each case tie longest period of decline that 
was not significantly influenced by the rainfall, by 
opened hydrants (P1hotos 19 and 2)), or by occasional 
non-supervised irrigations was used. The period in 
each case was terminated when a rise in the water 
level occurred, or when tle decline was appreciably 
less thain would have been expected. 

The purpose of these analyses was to develop 
functiois that would be useful in tile design of drainage 
systems. Attempts were initially made to muake ad
justments for loss of water frtim tile soil by 
evapotranspiration and additions to soil motisture by 
rainfall and / or irrigation. Because ihe data included 
nio actual dates or antunts of water applied, and since 
(lit' effect ()itthe water table due to tosses of soil 

0mistur 1 evapotranspiration had 1ti be estimated, it 

Table5 Sunmary of Drainage Water and Salt Outflo,.Citrus Orchard. 

Drain From To 
No. Mo Da Yr Mo Da Yr 

iS 5 31 72 7 18 72 
2S 11 09 71 11 17 72 
3S 11 09 71 11 10 72 
4S 1109 71 12 01 72 
5S 1 31 72 11 10 72 
6S 4 20 72 11 17 72 

S Drains, Totals and Avg. 

1N 1 18 72 11 17 72 
2N 9 24 71 11 17 72 
3N 7 19 71 12 08 72 
4N 10 08 71 12 08 72 
5N 1 18 72 12 08 72 
6N 9 24 71 11 17 72 

N Drains, Totals and Avg. 

All Drains, Totals ard Avg. 

Int Flow EC Fhlw Volume Salt Salt 
Days L Sec mmhos Al3 Day M3 Kg Day rts 

48 .0436 4.76 3.77 181 11.66 0.560 
295 .0632 3.53 5.46 1610 12.52 1.694 
236 .0586 5.37 5.06 1195 17. 69 4.174 
287 .0585 4.52 5.06 1452 14.1C 4262 
145 .0425 t.50 :3.67 532 20.28 2.141 
191 .0262 10.67 2.26 432 15.67 2. J4 

1202 .225 5.31 25.28 5401 92.68 18.625 

170 .0657 6.a; 5.69 965 23.11 3.928 
326 .0988 8.50 8.554 2784 47.18 15.379 
360 .0991 5.95 8.56 3083 33.11 11.918 
376 .1274 5.89 11.01 41:19 42.17 15.856 
273 .0557 7.93 4.81 1314 24.82 i.777 
265 .0492 14.36 4.25 1127 39.70 10.521 

1770 .4960 7.38 42.86 1:3413 21(.( I4 (80 

'2972 .7886 6.79 68.13 18814 304. 77 83.005 
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was decided to use only the period of continuous 
decline, and not correct for evapotranspiration, 
rainfall, or irrigation. Thus, the rate of decline of the 
water levels was that which occurred under normal 
evapotranspiration with minimal rainfall (8 mm 
during the shortest period and 44 mm for the longest 
period), 

The equations are expressed as the hydraulic 
head, (head) or height of the water level above the 
drain level, as a function of the total time interval and 
initial head. 

Tile analyses of the data were accomplished using 
Fortran V and the Univac 1108 computer. Two 
equations were developed expressing the hydraulic 

head, HtF and HtA, or height of the water level in the 
observation wells above the drain level, as functions of 
the total time interval, T, and the initial head, Hl. All 
measurements are in meters, and time, T, in days. The 
equations are: 


'iF=Il e T F (13) 
and 

IHA= III Dl-ATxp 
(14) 

in which 

[IF and tIA are the computed hydraulic heads in 
meters above the drain level at time T in days. 

Table G. Sumniary of Observation Well Data to('ompute 
[IF =111 EXlP(T*F)and IIA=11*(1I-A*T**XP) 

Fh A XP' TF5u TA0 AFF AEIA 
l. _a _ _D' _'I _N __" FAERA 

14 i V! 4 018 (09 117541 U4 .5 2 ,,M 

14 D 12 7 MUt~1 0266 7113 41 2 41C 1i69 167 

16 I 12 4 0 2 G 87541314 N 1 4 u;
1121;2 

161 12 4 (0)3 10235 1 192 .41 A I (1 141: 

22 1 12 4 .7 1 4 77 '-I;'-i I (Xi 

22 1) 12 7 0161 11)5 11118 429 41 7 76 1M 

24 1 12 4 1) 7l91 5 21 245
1H19 _ It. 165 _5 


24 D 12 8 0169 12.M 771 411 416 152 I .1 


A%,-,ag - 12 42 (Q2.) 0317 812341 325 .114 1 17 I I1 

51 24 6 0197 M176 9(o2 .c .1 3.2; 276 2 44 

5 0 24 tjJ17 2 24 2 211
8 (14 7.)41 20 2 4 74 


7 1 24 4 1H73 (10l 14 fi2 17 H 2 (P! . I1 
7 D 24 7 011,13 0-2:4 7954 12fi 124 1 19! I 15" 

15 1 24 0214 875' .12 4 M1o 11I 41 54 '214 3:1 

15i) 24 0191 7.O 3 9. I 48 78
5 O.16 U; ; 

23 1 24 4 11310 ,J1' 9192 = 3 )24 113 1 82
 

23 1) 24 9 11165 11li 8193, 42 1 42 I ,14 92 


5 ,931 1 24 036) 11472 7931 12 19 f; 269 1 hN 
31 1) 24 11 I9 2;2 7 1141 o11a4 03 117 2.5 
13 I 24 5 11246 13124 H244 20 2 -7; 11 2 I 19 

:0 D 24 5 1124 1413 lAJ8 214 21 H1 141 ( 46 


8 1-73 H
41 24 03172 6251 18 6 19. .141 7 52 

431 24 7 11.111 11"9811 7316 28 2401 I M 
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H1 = initial head above drain level in meters 
e =base of Naperian logarithms 
F and A are Lt'nstants in the respective equations 
xp = the expo. i of T inEqation 14. 
The measured .. I predicted heads, H(l), HF(D 

and HA(I) for each thie interval, TO), together with 
the best fit values of the c.onstants F, Aand XP, and the 
average relative errors:'or the computed heads, AERF 
and AERA, in percent of the measured heads, 1i(1), 
are given in Tables A-36 through A-44. These tables 
have been summarized in Table 6, which also gives the 
time in days, TF50 and TAS0, for the water level to drop 
half of the distance from the initial head, If,, to the 
drain level. 

The 27 observation wells chosen for this study were 
those midway between drains or at the quarter points 

for which the distances to the nearest drain, DTD, 
varied from 12 to 49 meters as given. This analysis 
indicates that the water table declines at a relatively
uniform rate throughout the area. 

The txtreme range of each of the constants, their 
mean values and standard deviations are as 
follows: ~r 
fMean Standard 

Constant Range Value Deviation 

F .0163-0419 .025)0 o()75 
A .0203-.0773 0343 0133 

XP .6251-.91602) 8179 .0750 
TF50 days 16.5-42.9 30 1 8.5 
TA50 days 16.5-42.7 29[6 84 
AERF, percent 0.(-3.41 1.55 0.3 
AERA, percent 0.10-7.52 2.04 1.77 

The individual equations fitted tlie data well, but 
lF.X)TA50AEof the heterogeneity of in the area,because the soil 

there wvere appreciable variations in the constants.
 
'The average time for the water table to drop half tihe
 
dr

distance to the drain level was about :30 days, ut for 
individual wells it varied fron 16.5 to about 4:1 clays. 
This is considered to be satisfactory performance and 
would indicate that a drain spacing of about 10()meters 

would satisfy these soil conditions. 

Avrage moditied values of th- constants F,A, and 
XP that produced inimuin errors were developed for 
use in Equations 13 and 14 in order to have one set of 

constants for the study area. Thev were: 

A = 0.031 
F = 0.024 

XP = 0.82 

For these constants the overall average error was then 

about 11 percent by both equations. Using the con

slats, Equation 14 can he written:0 .8 2
 m

(I H-lIA)' Ill-0.031 (15) 

This equation plots as a straight line on log-log 

graph paper as shown in Figure 37. The vertical short 
lines in this Figure indicate the range of the measured 
values of the ratlo. (ll - 11)/ H I.forall observation 
wells and all time intervals. This ratio is given as Y(I) 
inTables A-36 through A-44. The circles plotted in 
Figure 37 represent the mean values of the measured 
ratios for each time interval. These mean ratios are 

as AY(I) at the bottom of Table A-44. 



0.024, can also be written inEquation 13, using F = 

Ihe same huri as Equation 15 to become: 	 HF! H1 = e.02 

"(111--llF)/11=- I -e 024T (16) which would plot as a straight line on semi-log graph 
as AH(I) in 

When plotted on log-log graph p:per this equation is a paper. The ratios HF/H 1 are given 

curve as shown in Figure 37. Equation 16 can also be 	 Tables A-36 through A-44, and the mean values, as 
ARII(I). in Table A44.rewritten as 
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LEACHING STUDY 

Site Selection about November, 1971, in order to take advantage of 
A leaching site was selected in an area along the the following dry period, January through April, for 

northeast side of the citrus plantation where the soils leaching. Because of unforeseen difficulties, con
appeared to be extremely saline. "his location was struction had to be discontinued after about one 
about 800 meters to the southeast of the drainage study month. This preliminary construction work was 
and adjacent to one of the large open drains. All of the destroyed by the heavy rains in May and early June, 
citrus trees which were originally planted in this area 1972. Construction work was resumed about mid-June. 
had died from adverse salinity and groundwater Because of the time involved in construction it was 
problems (Photo 21). During the dry season the ground then decided to complete the construction of one half 
surface in the selected area had many large patches of of the experiment on the southeast side of the drain, 
white salts on the surface. The only vegetation present and begin the leaching before constructing the plots for 
was salt tolerant varieties of weeds. Except for the the second half of the experiment. 
deep open drains crossing this zone at about 400 meter 
intervals, there is no drainage system installed in this Water Level Measurements 
area. The leaching experiment was placed near an Observation wells and batteries of piezometers 
open drain in order to permit the movement of water were installed as shown in Figure 38 to monitor 
and salt away from the leaching area. groundwater levels and determine gradients during 

the leaching process. The observation wells were of the 
Experimental Design same design as in the drainage experiment and were 

As initially conceived, there wei e to be two rows of installed to a depth of 2.0 meters. The piezometers 
eight, 5 meter x 5 meter, leaching plots on each side of were installed to depths of 1.0, 1.5, 2.0 and 2.5 meters in 
the open drain. The two rows on one side of the drain each battery of 4 piezometers. They were constructed 
were to receive 500 mm of applied leaching water of 12" black iron pipe. 

and the two on the other side were to receive 1000 mm Stilling wells were constructed on one outside 
of water. Figure 38 represents the configuration for the corner of each leaching basin and were connected to 
plots on one side of the open drain. Except for water the center of the basin along a diagonal from the corner 
application, the design on both sides of the canal was to with a " perforated PVC tube on the floor of the 
be symmetrical in layout and consist of the same basin. Water levels were then measured in the stilling 
treatments. Plots 1 through 4 in all four rows were to wells by means of a hook-gage reading to tenths of 
receive an application of gypsum at the rate of 31.25 millimeters (Photo 24). One additional plot was 
metric tons per hectare. Plots 5 through 8 were to constructed and lined to form an evaporation basin as 
receive no gypsum. Plots 1, 2, 5 and 6 would have the shown in Photo 25. 
surface of the soil well disturbed to a depth of about 15 

Soil Samplingcm, and the remaining plots, 3, 4, 7 and 8, would have 
The soil was sampled in each test plot initially to a

the soil surface left undisturbed. 
depth of 2 meters at each textural change (Photo 26).

In this manner there would be on each side of the 
The initial samples were taken on June 19, 19,. It was

drain intended to obtain complete analyses of all ex
4 plots undisturbed with no gypsum changeable cations, the cation-exchange-capacity, pH, 
4 plots disturbed with no gypsum electrical conductivity of the saturation extract and 
4 plots undisturbed with gypsum the texture for the initial samples. Intermediate 
4 plots disturbed with gypsum sampling was to go to only a depth of 1 meter, and 

would require only analyses of electrical conductivityAs orginally planned, the treatments in all 32 plots 
of t he saturation extract and p11. The final sampling at were to be randomized. However, in order not to have 
the end of the test was to be the full 2 meters of depth,some dry plots surrounded by others being leached and 

water and salt movement but with the same analyses as for the intermediatethus a gradient producing 
was decided to group the samples. Because of the discrepancies shown earlier

towards the dry one, it 
in the results obtained from the available laboratories,

treatments so as to minimize movement of water and 
The final the time required to receive the results, as well as thesalt from one treatment to another. 

arrangement of plots on the southeast side of the drain inaccuracies shown; the initial samples were analyzed 
at the Santa Lucia Station for only pH and electrical was as shown in Figure 38. 

Each 5 x 5 meter plot was surrounded by a com- conductivity. 
in height (Photo 22). Because of the delay in final preparation for thepacted earth dike about 50 cm 

This height was sufficient to avoid inundation of the 	 first leaching application, and the rain which occurred 
during this delay, each plot was sampled a second timedikes by excessively heavy rains which occurred oc-
to a depth of I meter prior to leaching on August 2, 1972.casionally. 

Each dike was covered on the top and sides by a On November 21, 1972, after applyiig 750 mm of water, 

thin plastic membrane to minimize losses of water by a third sampling was made to a depth of I meter. This 
was last water application with aevaporation from the dike surfaces (Photo 23) and this followed after the 

membrane was protected by a thin layer of soil fourth sampling on December 19, 1972, to a depth of 1 
cement. The dimensions of the dike left an effective meter. The results of the analyses to 1 meter of depth 

plot size of 4 x 4 meters. are given in Tables A-45 through A-48. 
The construction of the dikes was accomplished by At this point a salt sensitive crop (upland rice) was 

hand and was time consuming. Work was initiated planted to evaluate physiologically the effects of leach
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Photo 21. Dead Citrus Trees in Area of Leaching Study 

Photo 22.Construction of the 50 cm Dikes Surrounding the Leaching Plots 
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Photo 24. Measuring the Water Level in a 
Leaching Plot with a Hook Gauge 
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Photo 25. Evaporation Basin for Leaching Study 
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log. A final soil sampling to a depth of 2 meters was Table 7. Infiltration Data for Leaching Plots, 1972
 
iadte o Ma.x, 27, 1973, after the crop was liarvesL'.d.
 

Ti gypsum was applied to those plots which 
iequired it between the first and second soil samplings 
il July, 1972. One 50 kg sack of gypsum was applied to 
each 16 square ieter Plot, which was at the rate of 

3t1.25 metric tons per hectare. 

Quality of Leaching Water 
rhe irri!ation water used for leaching was of 

'This water was pumped 	 from theexcellenit quality. 
l)Dique ('aCal and distiibuted through an underground 

line. The conductance measurements on thispipe 
water indicated a range of from 110 to 160 nicromhos 
pwr eCil (EC x lo0) during the period of high flow in 
the Rio Magdalena to about 230 during the low flow. 
'Thi plols vcrt' leachd during the period August 31 to 
No'c ar 23. 1972, during the high flow period when 
Iliv c(tiuctlane ,,as al a mininum. The principal ions 
were reoprltd to be Ca and IICO3 . 

Water Applications 
Wa ter was not toeasur-d onto the plots 

voluietricallv. A honk ga.e re Wing for each plot was 
deterninwd which would , :,;e;pond with an average 
25 cm dept) in the basin. Wakerwas added to the basins 
by means of a 4" aluminum irrigation pipe from a 
nearby buried main pressure line until the 25 cm depth 

;vas attained. Some iofiltration occurred before this 
depth was reached, but in proportion to the total 
amount of water that was added in the short time 
required to fill the basin, this unmeasured infiltration 

was considered iicgligible. 
Leaching wa(,'r was applied in four 25 cm in-

of the experiment. Allceinehts during the course 
disturbed pits were cultivated prior to each ap

was permitted toplication of water. The soil surface 
dry betwevn each application for a period of 20 to 30 


days. This permitted the water table to drop about 50 to 


6t) cin below the soil surface before the next ap

plication. 

Analyses 
The profiles of the water table along both axes of 

the test plots during the course of the experiment are 
shown in Figure 39. A general rise in the water table 
occurred with application II and III, which coincided 
with heavy rains in conjunction with the leaching app-
lications in September and October. Applications I and 
IV did riot produce such a general rise. A hydrograph 
of the center observation well, C, plotted with the 
rainfall and waler application is shown in Figure 40. 

Tihe time required for the water to disappear from 
the surface of each plot, Table 7, does not appear to be 
influenced significantly by the treatment in the test 
plot. It seems more to be a function of the geometry of 

the layout of the plots and the groundwater mound 

build-up under the plots by the leaching application 

(Figure 39) Referring to Table 7 it can be seen that 

when the groundwater was generally low, as for the 

first application, the time of infiltration was short, 7 

days or iess for all plots. For applications II and III, 

where the water table was higher due to the rains it 

was somewhat longer, 9 to 14 days for the center plots 

where the groundwater build-up was greater, but it 

was only about 2days in the end plots. 


Applications and Dates 

Plot 1 2 3 4
 
8, 31! 9/ 19- 10/ 24- 11 / 23
Treatments No. 

Days for water to disappear* 

CI 2 34 3 2-4

D-I 2-4 2 2 2-4
(Disturbed 

24
C-2 2 6 3 

D-2 2-4 11-13 11-13 6
Gypsum 

C-3 2 10-12 11-13 6
 
Unr D- 2-4 14 11-13 7
 

Disturbed C-3 4 4 10-12 6
 
D-4 5-7 14 10-12 9-11
 

(C-5 4 10 10 5
 
(Disturbed D'5C-6 5-75-7 10 7-9 7
7 11-13 4
 

No D-6 5-7 9 10-12 5
 
Gypsum

(C-7 5-7 11-13 11-13 8
 
( Un- ) D-7 5-7 10 8-10 6
 

Disturbed C-8 2 3 3 2-4
 
D-8 2 3 3 2-4
 

Rainfall lPerio(o 	 8, 31- 9/ 19- 10,'24- 11/23
9, 18 10/ 23 11/22 12/31 

1i1i 79 144 110 12
 

lpplication date with hyphen (-) indicates that the 
on date given.applications were not completed 

*Double figures represent data observed on a Monday 

or- the day after a holiday. The water may have 
before the last day indicated.d(izapp)(ared 

The infiltration rates for the fourth application 

were essentially a repeat of the first application. After 
a depth of 1 meter had been applied plus the rainfall, 
the infiltration rates were essentially the same as at 
the end of the first application. A physical change in 
the soil structure due to the dispersion effect of a high 
exchangeable sodium content after the leaching is not 
apparent in this test. The plots without the gypsum 
treatment maintained intake rates about as high as for 
the plots that received gypsum at the rate of 31.25 
metric tons per hectare. 

Table 8 indicates that there were no significant 
differences in the mean infiltration times for the dif
ferent treatments: gypsum vs. no gypsum or disturbed 
vs. undisturbed. There were, however, significant 
differences based on location of the plots. The four end 
plots averaged 2.72 ± 0.5 days while the eight center 
plots averaged 7.90± 3.5. The reason is apparent from 
Figure 39 which shows that the infiltration time was 
controlled by the build-up of the water table mound 
under the plots and the lower horizontal gradients 
away from this mound. It was somewhat surprising 
that there was no significant difference in the in
filtration times for all C plots nearest the drain and the 
D plots farther awa'¢: 6.39 ± 3.0 vs. 6.81 ± 3.6. 
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Table It. Comparison of Meaq Infiltration Times in 
Days and Standard Deviations for Different Treat-
ments and Locations 
No. of Treatment Mean Time Standard 

4Gypsum, dist. 4 3.2 

4 Gypsum, undist. 8.94 4.1 
4 No gypsum, dist. 7.50 2.6 
4 No gypsum, undist. 5.69 3t5 
8 Gypsum 6.61 4p3 
8 No gypsum 6.59 3.2 
8 Udisturbed 5.89 4.1plus 
8 Undisturbed 7.31 4.1 
8 Center plots 8."2 3.4
8 End plots 4.98 3.4
4 End plots 2.72 0.54 End plots 2.72 0.5 

12 Center plots 7.90 3.5
 
8 C plots 6.39 3.8
 
8 D plots 6.81 3.6
 

16 All plots 6.60 3.8 

The visual appearance of the soil surface was the 
same, and of good granular structure, in all plots 
except C5, D5,C6 and D6. These were the four plots 
which received no gypsum but had the soil surface 
disturbed. The surface in these plots became hard 
upon drying, was lined with deep cracks, and was 
almost completely barren of vegetative growth 
throughout the experiment. (Photo 27). All of the 
other plots had a luxuriant growth of weeds of a type 
completely dissimilar from the surrounding salt tol
erant weeds. The four plots receiving no gypsum nor 
mechanical surface trealment had the most rampant 
weeds (Photo 28). The seeds for these weeds probably 
came in with the leaching water through the irrigation 
system. It is interesting to note that water did not 
stand any longer in the four barren plots than in any of 
the others, in spite of their apparent poorer physical 
condition. 

Salt in Soil Profile 
An estimate of the amount of salt present in each 

stratum of the upper meter of the profile at each 

sampling date is given in Tables A-45 through A-48. In 
general there appeared to be a slight increase in salt, 
probably due to evapotranspiration, between the first 
and scond sampling dates with no leaching and only 22 
mm of rain. There was, however, considerable 
variation in individual plots that cannot be explained. 
Between the second and third sampling dates there 

was a significant decrease in sait, during which time 
750 min of water was applied, plus 438 mm of rain. 
Again between the third and fourth sampling dates, 
there appeared to be a slight gain in salt in most of the 
plots, although this is probably not significant. During 
lhis1l(riod there was only 250 im of water applied 

12 min of ram. Evapotranspiration probably ac
counted for most of this, so little effective leaching 
occurred. A summary of the estimated amount of salt 

present for each treatment on the four dates is given inTable 1. 

Table 9. Summary, Estimate of Salt in Leaching Plots* 
(top meter of soil profile, tons per hectare) 

(.psum No,(;ypsum 

Dlotslisturbed udist. Dislured Undist. 
t('1) 1.2 C.t) :,4 ('.) :, Ct) 7,8 

Dates 'Ions Per Iectare 
First 44.4 50.7 42.6 48.6 
June 19 (4.8) (11.4) (10.4) (4.6) 

Second 56.1 51.0 55.3 51.9
 
August 2 (5.0) (10.4) (21.0) (17.5)
 

'Third 28.1 22.4 19.8 14.0
 
November21 (5.9) (13.1) (9.6) (4.4)
 

Fourth 31.0 29.9 17.3 18.5 
December 19 (4.6) (13.3) (9.0) (5.9) 

* Means and (standard deviations).
 
Upper limit for non-saline soil about 15 tons, ha
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PHYSIOLOGICAL EVALUATION OF LEACHING STUDY 

Experimental Design 
Al the termination of the leaching stage, the 16 

leached plots were prepared forseeding. In addilion to 
these 16 plots, six control plots of the same size with 
sniall dikes around them were prepared for seeding 
(Photo 29). The lines of the two rows of leached plots 
were extended at bth extremities to accommodate the 
additional six in tile design. Four were constructed at 
the northeast end and two at the southwest end. All 22 
plots received identical treat nent thereafter. 

Rice Variety 
Tile rice variety CICA-4,which is recommended for 

both inundated and upland conditions, was selected for 
the study. To avoid further leaching and to ap-
proximate upland conditions, it was decided to apply 
light frequent applications of water by sprinkling. 

Tie seed available was tested and found to have 80 
percent germinalion. It was seeded at the ICA 
recommenided rate of 140 kg ha. At the tested germiin-
it ion, this amounted to 112 kg ha of viable seed planted 
or. 179 gin per plot. 

Fertilization 
The cultural practices were tile same for all 22 

seeded plots. Nitrogen in the form of urea was applied 
in four applications. Phosphorus and potassium were 
applied ii single applications as given in Table 10. 

Table I. Fertilizer Application, Timing and Rate 

No. Time of Application Plant Nutrients 

N P 205 K2 0 

kg ha kg fla kg ha 

I Al seeding 77.5 . ... 
2 At 48 days 72.5 - 
3 At 62 days 

(panicle initiation) 50.0 40 100 
4 Al 92 days 

(fliwering) 50.0 - -

Irrigation Method 
Itinbird # 25A-7 0 FP-TNT-I 8" sprinklers were 

selected for the test. Two sprinkler lines were laid 
parallel to the long axis of the experiment along the 
outside edges. Sprinklers were placed at each joint 
and were set to cover I:. circles between the two 
lines. This arrangement fixed the spacing at 7 m x 12 
Il. Tile distance between lines was too great for 
normal uniform coverage, but the sprinkler 
distribution at normal operating pressure with no wind 
appeared to be good. This, in conjunction with the 
impermeable dikes with sloping sides around each plot 
which concentrated water from the edges into the plot, 
compensated for the wide spacing. It was later found 
that during the sprinkling there was a breeze from the 
southeast at right angles to the sprinkler lines which 
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disturbed tle sprinkler pattern. The sprinkler line 
closest t) the drainage canal did not adequately cover 
its intended area because of this hreeze. The condition 
was not obvious until the growth reflected it. The 
pisitlin of this line was then changed to the long axis 
posit ion between the two rows of plots and fixed for half 
circle operation downwind toward the drain. This 
produced a more uniform distribution pattern. 

Problems ", ith Irrigation S~stern 
Prior to germination of the rice, the sprinklers 

wVre set up outside the experimental area to lest 
ci'iverage. distributimo, and available pressure. A 

iiiinimui pressure of 25 psi was required for the 
satisfactory application of water. This ninimum 
pressure was availabhle during the initial test. When 
t he N'-sem wis , t up January 12, 1973. to germinate 
the rice see(d it was httnd that tile available pressure 
%a. not adequate to operate the sprinklers satisfac
ioril% and tle distribution was poor. The system was 

operated [or only a fewk iniutes. but during this tilnl(, 
sufficieii water was applied in some places t produce 

gerininain, while in other places !he soit rennained 
esselitially (lr'. I'he next day an attenipt wts made 
agaiii there was inlure pressure but it was still in
suftficient fur unibforni coverage. )uring the next week 
ni, water was avaitable. 

Finally, on Januarv 21 all attempt was made to 
save the seeds which germinated by attaching a 
garden hose t(o the niain water line and using the water 
stored in the line to uniformly wet the plits. This 

l)rovided sufficient water for a bout 2 days. Later it was 
decided to give up tine idea of sprimnkling to supply 

water requirements without additional leaching, and to 
floid tile plots froini tine main irrigation line. By
January 25 there was water in tie lines, but iiadequate 

pressure. The plots were flooded with about 8 cm of 
water i Photo 30). It was necessary to apply this depth 
in order t) adequately cover all parts of each plot. 
Since it was initially intended to sprinkle, the plots 
had not beei leveled and invariably had low corners iir 
depressions. This had tile efftct of leaching parts of 
the plots. Tile plots were flooded three additional 
times, the last being on February 22 (lhoto 31). A total 
iif 28 cm of water was applied during this period. Since 
the rooting depth uif 0-, rice plant is very shallow it was 
necessary to irrigate whe, tile surface layer became 
dry. The plants were showing stress prior to each 
irrigation in spite of the fact that there was sufficient 
water deeper in tihe profile. Because excessive water 
had been applied in parts of the plots, nitrogen 
deficiency became apparent and an additional ap
plication ofnitr-ogen was made on Mai:h 1. This was at 
tlie rate ,f 72.5kg hashiwninTablel0. 

Frim this point the minimum pressure 
requirement of 25 psi was generally available in the 
mainline, and for all but one of tile remaining ir
rigations the sprinkler system was used (Photo 32). 
Approximately 2.5 cm of water was applied at in
tervals as demanded by tile evapotranspiration. One 
application of 10 cm was made by flooding on April 6 



Pht 2. Sedn th ece.lt wt IA1Rc 
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Photo 29. Seeding the Leached Plots with CICA-4 Rice 

4, 

Photo 30. Flooding Rice Seedlings in Leached Plot Using a Section of Gated Pipe to Distribute Water.
 
(January 25, 1973)
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Photo 31. Flooding Young Rice Plarnts In Leached Plot Using a Secdon of Corrugated Plastic Drain 
Pipe to Distribute Water (February 8. 1973) 
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Photo 32. Sprinkling Young Rice Plants in Leached Plots (March 15, 1973) 

71
 



for mouse and stem borer control. A total of 90 cm of 
water was thus applied, including 38cm by flooding. In 
addition to tileirrigation water, 7.7 cm of rainfall oc-
curred during tilegrowth stage of the rice. 

Insect ar.d Disease ('ontrol 
A regular program ofinsect and disease control 

was followed throughout tileexperiment (Photo .13). 
Stein borers were noticed in some plots by April 1. Tile 
It)cm oifwater applied on April 6 for stein borer con-

trol, as reconiinended by ICA, did not prove effective, 
fy April 17 a source of the insecticide BHC was located 
and it was applied in foliar spray at the rat'e of 2 kg of 

active ingredient per hectare. Tile BttC controlled tile 
stern borers and wa,, applied weekly until maturation.-

The unleached control plots, because f the 
rriatin b
h~acmg heyrecivedl~ytheiniialby the initial irrigation byleaching they received 

flooding, had about tilesame germination as the other 
plots. The initial attempts at sprinkler irrigationiedincorersbuttheplats 
caused sonle germination in corners but tile 

caus~l omegerirntio 
plants died 


befiire flooding was introduced. Later growth during 
sprinkling (lid proceed at a somewhat reduced rate. 

The experneiental area is surrounded by a 
maintained barb-wire fence. fhowever, on the long 
weekend of March 19, burros were permitted, by an 
unauthorized person, to enter tilearea and were later 
removed with the gate closed behind them. The 
animals ate the rice in all six control plots which then 
appeared as if a lawn mower had been applied to them. 
The 16 leached plots, having higher dikes around them, 
were left untiiuched. The rice in the control plots later 
re-grew and formed seeds, but was behind the 
remaining plots in stage of growth, 

Soil Analyses 
Soil samples were taken during the period May 27-

29, 1973, to . depth of 2 meters in each plot and 
analyzed at the Santa Lucia Laboratory. 

Tile analyses for the first 1meter of soil are given 
in Table A-49. The samples were taken in depth 
neasureiicnits of 5 to 55 cm according to visual in-
dication if changes in texture. Tile laboratory deter-
mined the p1land electrical conductance. EC, on the 
saturation extract in tilesame manner as for the 

previous samples. Estimates of total salt present 
expressed inkilograms per hectzae (kg ,ha), and for 
the first meter of the profile, in tons per hectare were 

at USU. Tile changes that have occurred sincemade 
June 19, 1972, and the fourthIhe initial sampling, 

are briefly summarizedsampling, December 19, 1972, 
intie following tabulation. 

For tilefirst meter of the soil profile: 

AverageSail Present C plots D plots E.Fplots 
t/ha t/ha ti/ha 

June 19,1972 49.42 43.74 
Decembei 19. 1972 21.51 26.80 
May 27 29. 1973 10.68 11.22 28.88 

Reduction in Salt, tonsperha 
615.12 to 1219-72 27.91 16.94 
1219.72 to 5 27.73 10.84 15.22 
619 72 to 5272973 38.75 32.52 

72 

Cplots D plots 

Reduction in Pmnfce 
6.1972 to 12-1972 56.60 38.73 
121972 to 52773 50.40 56.79 
619 72 to 527.29.73 78.40 74.35 

The above tabulation shows that the reduction in 

salt in percent of that present at the beginning of each 
period averaged about 48 percent during the leaching 
period and 54 percent during the growth period. For the 
entire period, June 19, 1972, to May 27, 1973, the 

reduction in salt averaged nearly 76 percent. These 
results emphasize the improvement that can take 

place in a saline soil when drainage and leaching is 

provided. 
Tile control plots, E and F, which were not leached 

or sampled for a salt content prior to planting, had 
more than twice as much salt in the first meter of soil 

were leachedafter harvest as the C and D plots which 

prior to planting.withThetf,e.erageaverageof 28.9salttonscontent/ ha canof also46.6be compared 

toncoma ith tmeaerag slt conten o 46. 
hins /ha in the first meter of soil for the sixteen C andD plots at the time of the initial sampling, June 19, 1972 
before leaching. If the average salt content in the six E 
and F plots had been the same as for the C and D plots 

in June, 1972, this would have been a reduction of 38 
percent during the growth of the rice without any at
tempt at leaching. 

Table A-50 gives the estimate of salt in the soil 
profile to a depth of 2 meters at the time of the first 
sampling, June 19, 1972. Table A-51 gives the 
correspoinding data for the final sampling, May 27-29, 
1973. Table A-52 summarizes the estimated amount of 
salt in the 2-meter profile on both dates and gives the 
change in tons per hectare and as a percentage. Table 
A-53 gives the amount of salt percent in the second me
ter on both dates and tilechange during the year in tons 
per hectare and as a percentage. Table A-54 also gives 

de am lunt of salt present on both dates and the 
ar,,otints in the second meter expressed as a per
cenlage of that in the 2-meter profile. 

These tables show that during the year, there was 
a substantial reduction in salt present in the 2-meter 
profile and also in the second meter conside'ed 
separately. These data are briefly summarized in the 
following tabulation. 

For the 2-meter soil profile: 

AverageSalt Present C plots D plots 
t/ha t/ha 

77.42 70.20
Jun- 19. 1972 
May 2729. 1973 21.46 24.14 

.55.9, -46.06Change. 61972 to 5 2.,3 
72.28 E5.61Change, percent 

For the second meter ofthe sl profile: 
June 19.1972 28.00 26.46 

May 2729, 1973 10.70 12.92 
Change, 6 19.72 to 5-27.73 -17.21 -13.54 
Change, percent 61.46 51.17 
Pct. ofsalt in2nd meter 6.72 36.17 37.69 
Pct. ofsalt in2nd meter 5.73 50.28 53.52 

Rice Growth and Harvest 
There was a wide variation of growth of the rice in 

many of the plots which might be explained by several 
factors: 

It The pre-germination and later dying in the first 



Photo 33 (above). Spraying Rice In 
Leached Plots 

Photo 34. Introducing Water into the 
Paddies of the Second Stage of the 
Leaching Study through a Measuring 
Flume 
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attempts to sprinkle irrigate. These dead or poor zones 
coincided with the sprinkler positions and areas of 
coverage, 


2) The later attempts at flooding the un-
germinated seeds and small pla,1ts from a gated pipe 
along the sides of tileplots reduced growth on the side 
froii which water flowed. Some of the seeds were 
washed away, those that remained were buried in silt, 
and salts were washed from the walls of the plot onto 
the seedlings, 

:3)The wind pattern caused poor development on 
the upwind side of the C row of plots. 

The rice in the leaching plots was harvested during 
the period May 22-23, 1973. Where the poor growth 
could be explained by one of the above, that area was 
not harvested at the beginning. The well developed 
portion of each row was harvested and the 

corresponding number of meters of harvested plants 
was recorded. The total number of meters of good 
plants harvested in each plot is given in Table A-55 as 
meters in rows (M IN ROWS) and the equivalent area 
(EQUIV AREA) corresponding to this total length of 
rows is also given. The yield in grams of rice, where 
the growth was good, together with the yield on the 
equivalent area, in tons per ha is also given. 

Later the rest of the plot was harvest"d and the 
total yield in grams and in tons per ha for the total 
area, 16 square meters, is also given in Table A-55. 
Considering that there were many difficulties with 
water, especially at the germination stage, as well as 
with insects and birds, the average yield of 3.9 metric 
tons per ha on the best developed portions was quite 
good. The average yield for the 16C and D plots was 1.9 
tons per ha which was not very satisfactory. 

SECOND STAGE OF LEACHING STUDY 

Experimental Design 
Because of manpower and financial limitations, 

theconstructionofthesecondhalfoftheexperimenton 
the northwest side of the drainage canal was not ac-
complishcd by the time the leaching stage had been 
completed on the first half. At that time it was decided 
to incorporate what had been observed from the 
treatments already conducted into a single treatment 
in Ihe second half. Further, it was decided to show that 
the land need not necessarily be out of production 
during the leaching process by growing inundated rice 
during this stage of the experiment, 

The block of land reserved for this second stage of 
the experiment was disc plowed in both major direc-
lions sufficiently to roughly level the land. A 
topographic map was made of the prepared land and 
elevation contours at 4 cm intervals were selected 
which would divide the block into three sections which 
could be leveled into irregular shaped rice paddies 
(Figure 41). I)ikes were formed along the two contour 
lines and around the outside boundary of the area. 
Water was introduced through a measuring flume into 
each paddy area Plioto 34) and allowed to stand for 
three to four days. Water was then introduced into the 
paddies once again, and they were leveled by hand 
using a board to move the soil and using the depth of 
water as a leveling guide (Photo 35). This action also 
puddled the soil sufficiently to maintain sufficient 
water on the surface with a small constant inflow for 
the inundated rice growth. Pregerminated rice was 
broadcast into a thin layer of waler on the prepared 
paddies. No gypsum was applied. The germination and 
rice stand appeared to be quite satisfactory (Photos 3 
and 37). 

Analysis of Soil Samples 
The rice paddies were sampled on a 5 meter by 5 

meter grid as shown in the accompanying sketch, 
Figure 42. The plot is roughly 15 m x 50 m. The sample 
sites are five meters in from the edge and are 
separated from each other by five meters. All sam-
pling was done to one meter at each change of texture, 

Samples were taken on the 15th and 16th of February, 
1973. The results of the analyses made in the Santa 
Lucia Laboratory on 1:1 extracts are given in Table A
56. There are some very saline spots. The less saline 
areas occur in the mid-portion of row "A" (A-5 to A-8) 
which is nc'ar the irregular boundary delineating a low 
spot where rain water collected prior to the 
preparation of the area for rice paddies. 

A summary of the estimated salt content of the 
first meter of the soil profile before les,'.6e! iz given 
below. 

Sample ARow BRoNv 
Site t/ha t/ha 
1 87.2 137.0 
2 117.8 98.5 

929 98.8 
4 80.0 106.1 

589 107.7 
6 58.2 94.5 

35.5 93.1 
8 46.G 81.8 

75.5 50.4 
Mean 72.4 96.4 

These mean values cannot be compared directly 
with the estimated salt in the leaching plots prior to 
leaching,Junel9, 1972 (Tables A-45 to A-48), since these 
previous estimates of salt present were made from 
conductance measurements on saturation extracts for 
which the average moisture content was estimated at 
40 percent which may have been too low. The 
estimated average salt content on June 19, for the C 
plots was 49.4 tons per hectare and for the D plots, 43.7 
tons per hectare, with an average of 46.6 tons per 
hectare. These values were only approximately half of 
what was estimated for the A and B rows in the rice 
paddy area before leaching. Since both areas were at 
approximately the same distance from the open drain, 
and might be expected to have about the same salt 
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FIGURE 41, MAP OF RICE PADDY AREA ON NORTHWEST SIDE OF DRAIN 
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~14Photo 35. Leveling a Rice Paddy in the Second Stage of the Leaching Study Using the Water Depth 

as a Guide 

.d.-


Photo 36. Rice Paddies in the Second Stage of the Leaching Study on May 8,1973. Rice is just tall 

enough to fill the paddies with water 
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Photo 37. 9ice Paddies in the Second Stage of the Leaching Study on May 28,1973 

content initially, tWere appears to be no satisfactory The electrical conductivity of the water during this 
explanation except that the estimated moisture con- period of low flow in the Rio Magdalena was about 230 
tent of the saturation extracts was too low. This would micromhos per cm. This is considered to be a water of 
have had to have been about 80 percent to obtain good excellent quality for irrigation. 
agreement, and such a value is obviously too high for 
saturation extracts. 

SeedingIrrigationrrigatorwPregerminated 
CICA-4 rice was broadcast byWater was applied through a small V-notchplastic hand into the prepared, wet paddies (about onemeasuring flume. Flumes were placed to measure centimeter of water on the surface) at the effective 

water onto the study area as well as at the low spot at rate of 96.7 kg per ha (90 percent germination). 
the exit to measure water off the area. Tubes were 
placed at the high water mark of each paddy to conduct 
the excess water to the adjacent, lnwer paddy (4 cm Fertilizers 
difference between water levels). Initially, water was 
filled into each paddy individually until all were full The day before seeding, SO kg per ha of N, 40 kg per
and water could flow from Paddy I to Paddy 2 to Paddy ha of P 0 and 100kg per ha of K2Owere applied to all 
3. From that time water was fed only into the corner of 2 5' 0
 
Paddy 1. The records show that approximately 212.5 paddies. An additional 2.0 kg per ha of MnSO4 was
 
cm of water was applied to Paddy Ne. 1,179.5 to Paddy applied to Paddy 3.
 
No. 2 and 218.6 cm to Paddy No. 3 with an oOn May 18, June 12, and July 10, additional apoverall plications of N were made at 50 kg per ha for a total of 
weighted average of 193.2 cm as given in the following 200 kg per ha. 
tabulation which includes the rain measured at the 
Santa Lucia climatic station. 

Date Irrigation Rain Total Comments Insecticide 
cm cm cm 

On May 17, 20.0 kg per ha of active BHC wereApril 5-24 57.8 57.8 For soil preparation applied in powder form to the water to act systemically 
April 26-28 17.7 17.7 Rice Seeded in the rice plant. Due to an error in calculation this was 
May 68.4 13.8 82.2 10 times too much, but no adverse effects were noted. 
June 24.7 24.2 48.9 No stem borers became noticeable and this treatment 
July 24.6 9.1 33.7 was not repeated. Two foliar applications of Toxa-
Aug 1-14 7.5 7.5 Harvested phene and one of Sc-An -.ere made on May 25, June 25, 
TOTALS 193.2 54.6 247.8 and July 11. No other chemicals were used. No insects 

or disease problem was ever noticed. 
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Harvest 
On August 13 and 14, 1973, all of the paddy rice was 

harvested. No attempt was made to delineate better or 
poorer spots. The tabulation below gives the break-

Paddy 

1 
2A 
2B 
3 

Total 

There have been numerous 

Area 

m2 kg 

86.9 66 
139.5 114 
183.1 144 
95.4 80 

504.8 404 

down on rice yield per paddy. The overall average 
yield of 8.0 metric tons per hectare is very good. 

Yield 

metric tons / ha 

7.60 
8.17 
7.86 
8.34 

8.00 

inquiries from people in the area wanting help ':- grow rice. 

SUGGESTIONS FOR FUTURE RESEARCH 

For INCORA and ICA to fully realize the benefits 

to be gained from the research already conducted, and 

to determine whether or not this zone can produce 

citrus economically, further research should be con-

ducted by ICA. The following suggestions are offered, 


1. The 16 hectare block considered in this report 
should be turned over to the ICA Santa Lucia Research 

Farm to be controlled and managed by ICA 

professionals for research purposes. 


2. This block should be maintained in citrus. Dead 

and dying trees should be replaced. The surface 

drainage should be improved so that there are no 

depressions where water accumulates following rains 

or irrigation. 


3. The present drainage system should be main-

tained in good condition. Tile drains should be in-

spected periodically to insure that they are open and 

functioning. The bordering open drains should be 

cleaned regularly and carefully graded so that water 

does not stand in pools but flows out of the lower end 

into the major collector drain. 


4. The ground water observation wells should be 
maintained and monitored periodically. The results 
should be analyzed, tabulated, and/or plotted at ap-
propriate intervals to document water table con-
ditions. 

5. The irrigation system should be improved by 
repairing or replacing defective hydrants, and by 
maintaining adequate pressure so that satisfactory 
distribution of water is assured. Soil moisture con-
ditions should be maintained at desirable levels, 
avoiding deficiencies and excessive applications, 

6. Good standard cultural practices relative to 
weed, insect and disease control; pruning; and fer- 
tilization are essential. The control of these practices 
should be the responsibility of knowledgeable 
professionals. 

7. The salinity levels in the soil profile should be 
monitored annually at an appropriate date. Soil 
samples should be obtained in increments of 25 cm to a 
depth of one meter at the same locations as for this 
study. To minimize the error in the estimate of amount 
of salt present, it is recommenzded that for the next 
sampling the following determinations are made: 
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a. Electrical conductance (EC) of saturation 
extracts as in the past. 

b. Moistare percent of the satuz ation pastes. 
c. Electrical conductance of I to 1 extracts (1 

part dry soil to I part distilled water). 
d. Total dissolved solids (TDS) in 1 to 1 ex

tracts. 
e. Sodium (Na) and Chloride (Cl) ions, if 

practical, expressed as milliequivalents per liter of one 
to one extracts. 

Following the next sampling, EC determinations 
on one to one extracts may suffice to adequately 
monitor the salinity levels in the soil. 

8. Measurement of the flow and EC of the water 
from the tile drains should be made at weekly intervals 
when the flow is appreciable. 

9. The remainder of the borrow pit bordering the 
16 ha tract should be filled with soil excavated from the 
open drains as was done for the part of it near the line 
opeiN. Thersuasresultswaobtained indicated te that this ane for atfi waseief
fective in lowering the groundwater levels near that 
drain. 

10. Because of the effectiveness of the leaching on 
the production of rice in the second phase of the 
leaching study, it is recommended that a similar, but 
larger test be conducted on a suitable area of the more 
highly salinized soils. The procedure suggested is: 

a. Select a suitable tract extending between 
two open drains, and within the area in which tile 
drains were installed. A suitable tract, if available, 
would be bounded on the southwest and northeast sidcs 
by tile lines, with an additional tile line through the 
center. This would be an area of 8 ha, 200 m by 400 m. 

b. Loosen the soil by any available tillage 
implement, plow or other cultivator, to a depth of 15 to 
20 cm. 

c. Rough grade the area to fill depressions and 
form a relatively smooth surface. The surface need 
not be graded to a plane, but all minor surface 
irregularities should be removed so that surface 
drainage could be achieved. This grading may require 
one or more cultivations in places to adequately loosen 
the soil. 



d. Mter this rough grading, the surface should 
be further smoothed with a land plane, if available. 
Two or more passes normal to each other is recom-
mended. 

e. Carefully survey the area to establish 
contour lines at contour intervals of about 5 cm. 
These contour lines can be conveniently marked on the 
soil with a burlap sack containing some lime. Marks 
should be placed sufficiently close together so that they 
could be followed by a tractor operator, 

f. Levees (borders) should be constructed with 
a plow or preferably a levee disc with two or three 
large disc blades on each side throwing the soil to the 
center. Two or more passes along the levees will be 
required to bring them to the desired size and coin-
pactness. 

g. The areas between borders snould then be 
filled with water and held thce for several days to 
leach salt from the surface ,,,il so that the rice will 
germinate 

li, The amount of water used in this initial 
leaching should be determined by measuring the flow 
and keeping track of the time of application. This 
leaching should preferably be done with a continuous 
flow day and night until completed. 

i. Rice can be planted by broadcasting the 

seed in the flooded paddies, or the water could be 
d'ained away and the surface dried sufficiently so that 
the seed could be drilled into the soil. 

j. Approved cultural practices should be 
followed. It is important that stem borers be controlled 
and that animals be excluded fron, the area. 

11. In connection with such an experiment to 
determine the success of leaching during the growth of 
tie rice crop, it would be highly desirable to measure 
the salt reduction in the soil during this period. For 
this purpose, the following suggestions are offered. 

a. Sample the soil in each paddy after the 
grading and smoothing of the surface. Two samples in 
50 cm increments to a depth of one meter at each 
location should suffice. Sample locations should be 
decided upon and laid out in a grid at a spacing of 50 m 
and located on a map so that later sampling could be 
done at approximately the same locations. At this 
spacing there would be 32 sample locations in 8 
ha. 

b. Conductance determinations on 1 to 1 ex
tracts should be made in the laboratory. 

c. Following the harvest of the rice, a second 
set of samples should be taken and analyzed, and 
resillts reported. 
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TABLE A-1i. ANALYSTS OF SALINITY DATA, CITRUS ORCHAPD, SAMPLE SITES A-1 TO A-8. 

ANALYSES BY ICA INCORA ICA INCORA 

SAMPLE 
NO 

DEPTH 
CM 

TEX-
TURE 

PH PH 
1.1 

PH 
1.5 

ECT EC 
MM/CM CA 

EXCHANGEABLE CATIONS-
MG K NA CAT 

ME PER IC0 GRAMS 
CEC ESP rS 

r 
SOLUBLr SALTS 

NA CA+MG TOTAL 
MF PER LITF 

SALINITY 
SP SAR rLASS 

A-1 0-15 
15-30 
30-60 
60-75 
75-150 

156-200 

5 
SL 
S 
L 
S 

CL 

7.0 
6.9 
7.0 
6.9 
7.6 
7.8 

6.8 
6.8 
6.7 
7.7 
7.0 
7.5 

7.0 
7.C 
7.C 
6.8 
7.4 
7.8 

1.15 
.55 
.33 

2.50 
5.50 
7.0C 

1.80 
2.20 
1.60 
4.00 
7.30 
8.1) 

q.00 
6.40 
3.60 
8.40 
4.80 
16.80 

.68 
2.57 
1.96 
3.30 
3.22 
4.70 

.06 

.24 

.14 

.06 

.06 

.08 

.32 

.80 

.20 

.78 
.60 

c.C 

5.1 
10.0 
5.8 

12.. 
8.7 

26.2 

8.6 
11.8 
S.2 

11.q 
9.8 

21.2 

r.3 
8. 
3.4 
G.? 
GIS 
19.1 

.6 

.C 

.7 

.r 
13. 1 
12. l.4 

2.6 
1.2 
1.C 
.1 

39.1 

9.0 
4.0 
2.0 

?7.0 
75.0 
'7.0 

11.6 
5.2 
3.0 

27.1 
64.1 
83.4 

2Z.7 
23.3 
33.0 

.5 
61.0 
55.6 

1.2 
.9 
1.0 
.0 

11.1 
10.8 

N 
N 
N 
L 

51 
Si 

A-Z 0-20 
20-60 
75-175 

175-200 

SL 
5 
SL 
C 

6.6 
6.9 
7.1 
7.3 

6.5 
6.7 
6.8 
7.0 

6.7 
6.7 
7.0 
7.2 

2.00 
.60 
.95 

4.40 

1.80 
.50 
.Go 

6.80 

6.40 
3.60 
8.40 
4.00 

2.57 
!.V3 
1.7L 
1.07 

.22 

.12 

.04 

.08 

.41 

.20 

.24 

.GE 

9.6 
5.0 

10.4 
5.8 

11.6 
7.6 

11.9 
8.7 

4.3 2.1 
4.C 1.2 
?.-! 1.1 
11.4 11.4 

6.3 
2.2 
3.0 

3r.3 

15.0 
3.5 
6.5 

?O.C 

21.3 
5.7 
9.5 

-0.3 

29.5 
38.9 
31.3 
60.2 

2.3 
1.7 
1.6 
9.6 

L 
N 
N 

Si 

A-3 0-15 L 
15-80 S 
90-110 L 

110-200 CL 

7.0 
7.1 
7.2 
8.2 

6.6 
6.7 
7.8 
7.3 

6.8 
6.7 
8.0 
7.5 

.77 

.70 
4.00 
7.50 

.80 

.50 
1.10 
3.80 

8.00 
4.0C 
8.80 
5.20 

3.31 
1.46 
3.70 
2.21 

.18 

.06 

.06 

.04 

.58 

.32 

.60 
1.2C 

12.1 
5.8 

13.2 
8.6 

11.4 
9.6 

15.4 
13.0 

4.8 
5.1; 
4.6 

13.9 

.' 

.4 
16.9 
?3.9 

2.0 
1.8 

34.3 
69.9 

-;.5 
5.0 

11.0 
70.C 

7.5 
6.8 

45.3 
80.9 

26.9 
26.2 
75.7 
77.8 

1.2 N 
1.1 N 

14.6 SINA 
22.1 SINA 

00 A-4 0-20 
20-80 

L 
S 

6.7 
7.6 

6.7 
7.0 

6.8 
7.2 

6.00 
5.50 

8.30
6.80 

9.20 
4.00 

4.40 
1.07 

.18 

.04 
2.80 
1.44 

16.6 
6.5 

13.2 
9.7 

16.9 
27.C 

11.c 
.' 

3q.5
.0 

37.0
.0 

70.5 
P4.1 

54.6
.0 

9.6
.0 

51 

80-100 
:00-120 
120-200 

L 
LC 
S 

8.2 
8.2 
8.6 

8.0 
7.9 
6.9 

8.2 
8.1 
7.5 

7.00 
3.20 
3.30 

6.60 
2.50 
5.40 

7.20 
10.00 
4.00 

3.33 
4.00 
1.0O 

.06 

.0C6 

.04 

3.80 
5.G0 
1.M[ 

14.4 
19.7 
6.2 

13.4 
'1.4 
3.4 

26.4 
28.5 
11.7 

71.7 
17.' 
19.9 

6,2.4 
2A.5 
3C.7 

21.0 
7.0 
6.C 

83.4 
!'.5 
36.7 

'4.8 
d. 3 

P3.7 

19.3 S1NA 
15.3 NA 
17.7 NA 

A-5 0-30 
30-45 
45-75 
75-125 

125-200 

CL 
S 
SL 
C 
S 

6.7 
7.0 
6.9 
6.9 
C.9 

6.7 
6.7 
6.6 
7.2 
6.7 

6.7 
7.0 
6.7 
7.5 
7.3 

1.15 
.37 
.56 

2.50 
2.90 

1.10 
2.20 
1.20 
9.80 
3.00 

8.00 
4.00 
9.20 
5.60 
4.00 

3.70 
1.85 
4.4r 
2.20 
1.85 

.16 8.4[j 

.14 S.0c 

.06 8.00 

.04 4.20 

.of; 11.00t 

20.3_ 15.6 
11.C S.2 
21.7 16.! 
17.0 11.2 
16.9 13.0 

41.5 
45.5 
36.S 
34.9 
6S.1 

.C 

.l 

.0 
5.4 
5.0 

1.6 
.9 
.8 

17.6 
13.4 

C.0 
2.5 
4.5 

14.5 
18.5 

11.6 
3.4 
5.3 

27.1 
31.9 

14.1 
'6.1 
15.3 
q6.C 
42.0 

.7 

.8 

.5 
4.7 
4.4 

N 
N 
N 
L 
L 

A-6 0-15 CL 
15-75 LS 
75-125 S 

125-200 CL 

7.0 
8.2 
8.7 
8.4 

6.5 
7.2 
8.5 
8.2 

6.7 
7.2 
8.5 
8.7 

2.C0 
9.00 
6.50 
9.00 

2.30 
9.00 
6.50 
9.80 

8.80 
4.40 
1.60 
4.80 

3.30 
.67 

1.52 
2.22 

.14 

.04 

.C4 

.12 

7.26 
2.40 
6.0C 

12.6r 

19.4 
7.5 
9.2 

19.7 

17.1 
11.8 
8.2 

'1.6 

37.0 
32.0 
65.5 
63.8 

3-5 
22.r 
37.? 
46.5 

9.8 
7 P.7 
7C.9 

103.7 

12.5 21.3 
31.0 109.7 
C.0 76.9 
6.0 100.7 

41.3 
71.7 
'2.2 
'4.5 

3.5 L 
20.0 S2NA 
40.9 SINA 
59.9 SZNA 

A-7 O-1C 
10-45 
45-75 
75-200 

CL 
S 
L 
C 

6.8 
6.7 
C.6 
7.3 

6.6 
6.3 
6.3 
6.7 

6.9 
6.; 
6.7 
6.6 

2.30 
.85 
.46 

5.20 

2.10 
.90 
.60 

7.10 

6.00 
4.00 
9.20 
8.80 

1.41 
2.24 
3.80 
9.50 

.24 

.28 

.12 

.12 

1.80 
.92 
.82 

S.20 

9.4 
7.4 

13.9 
23.6 

18.8 
9.c 

17.6 
71.4 

19.0 
12.4 
'5.9 

??.C 

12.8 
1.9 
.' 

5.2 

14.8 
3.4 
1.3 

20.3 

G.C 
5.C 
3.C 

4C.0 

24.8 
9.4 
4.3 

6r.3 

75.8 
40.3 
30.1 
!3.7 

I.8 
2.1 
1.1 
4.5 

L 
N 
N 

51 

A-a 0-15 SL 

15-35 5 
35-65 SL 
65-85 SL 
85-125CSL 

125-200 L 

6.6 

6.8 
.C 

9.9 
6.8 
6.7 

6.5 
7.2 
7.0 
6.6 
6.6 
.0 

6.8 

7.1 
7.3 
6.8 
6.8 
.0 

1.70 
.85 

1.15 
1.10 
1.30 

C0 

1.80 

1.00 
.00 

1.10 
1.20 
4.70 

8.80 

4.40 
.00 

E. 2 0 
10.00 
9.20 

4.10 
3.79 
.L 

4.94 
4.80 
7.20 

.7c 

.16 

.00 

.12 

.06 

.10 

.74 
1.50 
.00 

1.30 
1.22 
2.8C 

14.0 

9.8 
.0 

11.6 
16.1 
19.3 

13.6 

10.2 
.C 

12.2 
18.2 
21.2 

5.3 

15.2 
.0 

11.2 
7.5 

14.5 

rl0 
.0 

2.' 
3.P 
3.6 
. 

.3 

1.4 
4.6 
5.1 
6.3 
.C 

14.5 

7.0 
7.0 
6.C 
7.0 

.9 

17.8 

S.4 
11.6 
11.1 
13.3 

.0 

18.7 

16.4 
39.9 
45.9 
47.4 

.0 

1.2 

.7 
2.5 
2.9 
3.4 
.0 

N 

N 
N 
N 
N 

NOTE - 0. INDICATES MISSING OR IMPROBABLE DATA. 



TABLE A-12. ANALYSTS OF SALINITY DATA, CITRUS ORCHAPD, SAMPLE SITES 8-1 Tn B-8. 

ANALYSES BY ICA INCORA jICA 
 I Nr OR A 

r
SAMPLE DFPTH TEX- PH PH PH EC EC EXCHANGEABLE CATIONS SOLUBL SALTS SALINITY 
NO CM TURE 1.1 1.5 MM/CM CA MG K NA CAT CEC ESP rsr NA CA+MC TOTAL SP SAR CLASS 

ME PER iCO CRAMS Mr PER LTTOR 

8-1 0-30 S E.6 6.8 7.0 1.90 1.60 8.C0 1.90 .22 .64 10.8 11.0 5.9 1.2 4.6 15.5 20.1 23.0 1.7 N 
30-60 S 7.4 6.5 7.0 .98 .86 6.00 1.80 .G 2.GC 10.5 .0 24.9 .0 1.3 8.5 9.8 13.1 .6 N 
60-90 S 7.1 .0 .0 .o 2.30 5.60 2.20 .06 .78 8.6 .0 9.0 .c .0 .C .c .0 .0 
90-140 S .0 6.9 7.4 2.00 .0C .00 .00 .00 .Cc .0 .0 .0 2.7 7.3 14.G 21.Z 'T4.2 2.8 L 

140-200 CL 7.2 6.7 7.3 5.50 6.40 13.20 5.50 .08 1.19 20.0 .0 G.0 2.- 13.1 51.0 64.1 20.5 2.6 Si 

8-2 0-20 SL 7.1 7.2 6.8 1.70 1.90 6.40 3.7C .26 .54 in.) .c _. .6 3.3 14.5 17.8 18.7 1.2 N 
20-60 SL 6.9 6.7 6.3 1.45 2.50 8.00 2.90 .08 .4? 11.4 .c !.7 .5 7.0 12.0 15.c 20.0 1.2 N 
60-90 SL S6.9 6.8 7.C 2.00 2.20 8.00 2.14 .08 .9? 11.1 .0 R.T 5.0 10.3 11.0 21.3 48.3 4.4 L 
90-140 5 7.0 6.8 6.8 3.6C 3.10 5.20 2.21 .08 1.14 8.6 .0 1T.2 14.- 2q.4 11.0 4(.4 '2.8 12.5 N 

140-200 LC 7.4 6.8 6.8 5.50 6.40 10.00 6.4G .0 2.20 18.7 .v 11.6 11. 36.1 '8.0 64.1 !56.3 9.7 51 

P-3 0-35 SL C.6 G.7 6.7 1.90 1.70 8.40 3.70 .32 .40 12.8 .0 7.1 1.2 4.1 11.5 15.6 2E.1 1.7 N 
35-75 L 6.4 6.5 6.6 .75 .80 8.C0 2.14 .08 .54 1P.8 .0 5.0 1.5 '.8 4.5 7.3 '8.4 1.9 N
75-140 C 6.7 6.6 6.7 3.75 3.10 8.40 9.1 n .2! 3.08 20.8 .C 14.8 13.5 29.7 13.C 47.2 r9.2 11.5 L 

140-200 5 7.0 6.7 7.4 .46 .80 3.20 1.87 .08 .32 5.5 .r 5.9 .7 1.3 3.C 4.3 30.1 1.1 N 

8-4 0-15 SL 7.1 6.8 7.2 .80 1.0C 6.40 3.74 .14 4.20 14.5 .r 29.0 .3 1.8 6.0 7.8 73.5 1.1 N 
15-60 S 7.2 6.8 7.2 .40 .50 2.80 1.10 .08 .30 4.3 .0 7.C .0 .7 3.c 3.7 18.6 .6 N 
60-100 S 7.3 7.1 7.3 .48 .80 4.40 1.84 .08 .70 7.0 .0 10.0 2.4 .5 2.0 4.5 q5.5 2.r N 

100-185 S 7.6 7.2 7.3 2.80 3.40 2.80 1.10 .08 1.90 5.9 .n 3'.3 5.4 1.7 17.0 3r.7 44.7 4.7 L 
185-20C C 7.5 7.4 7.4 8.50 7.80 6.80 6.10 .04 .54 13.5 .b 4.0 24.5 79.1 ?4.0 10!.1 '6.7 22.8 S2NA 

R-5 0-2l L C.2 7.0 7.3 .90 I.I IC.co 4.r0 .68 .87 19.5 .0 5.7 1.2 2.q 6.0 8.9 32.7 1.7 N 
20-50 S 6.5 6.4 6.5 .42 .50 4.00 2.63 .22 .32 7.2 .1 4.5 .r .; 3.C !.9 22.8 .7 N
50-110 L 6.1 6.3 7.0 .37 .5C 9.20 2.90 .14 .5? 12.8 .L 4.1 .l .9 2.9 7.4 26_.1 .8 N 

110-200 LS 6.4 6.9 7.C .38 .50 8.80 7.90 .1c .40 12.2 .0 i.3 .r 1.0 z.c 3.5 28.2 .9 N 

-6 0-15 LS 6.9 6.6 6.8 1.00 1.50 5.20 3.77 .18 .88 10.0 .' 8.8 3.3 5.0 5.n 10.0 50.0 3.2 N 
15-35 S 6.9 6.8 6.7 .52 .70 4.;0 1.45 .12 .50 6.5 .r 7.7 1.r 1.9 3.0 4.9 18., 1.6 N 
35-G SL 6.7 6.4 6.8 1.30 1.40 IC.O 2.10 .C8 .88 13.1 .c 6.7 2.F 5.3 8.c 13.! 39.9 2.7 N
60-90 S 7.4 7.1 7.2 4.C0 4.8r 6.00 2.19 .06 1.82, 10.1 .C 18.1 16.9 34.! i.c 49,.3 '5.7 14.6 SINA 
90-200 C 8.C 8.0 8.C 10.00 15.0c 8.80 8.00 .18 17.04 29.0 .C 41.5 31.1 1r?.O 71.0 123.C 02.q 31.5 S2NA 

P-7 0-50 .0 6.7 7.0 1.00 .00 .00 .00 .00 .nr .0 .r .I 3.3 5.r 5.0 1. 1 '.2 ?,.f N 
75-100 .0 7.3 .00 .00 .00 .0 

1
7.1 8.00 . 0 n .00 .0 .0 14.' 50.5 40.0 9rGo 8.' 12.6 S2NA 

100-160 .0 7.3 7.6 7.50 .00 .C0 .rc -CC .or .0 .0 .c 18.3 FC.9 79.C 8q.9 C7.7 16.C SINA 
160-200 .0 7.0 7.3 12.50 
 .00 .00 . .00 . .0 .0 .0 3.f, 107.9 49.0 156.n r8.9 21.8 S2NA 

8-8 0-15 S 6.9 6.8 7.1 1.05 1.00 7.60 3.32 .50 .80 17.7 .0 6.5 .r 1.0 9.S i.5 9.9 .5 N15-35 SL 6.9 6.6 6.8 1.25 2.00 6.40 1.40 .16 .86 8.8 .c p.8 1.: .8 9.0 17.8 29.4 1.8 N 
35-75 L 6.3 6.7 6.7 5.90 5.90' 5.20 1.30 .10 1.52 9.1 .c 1R.7 F.6 26.72 43-0 Gq.? t7.9 5.7 51 
79-q0 L 7.0 7.0 7.0 6.50 7.4C 10.80 4.00 .48 1.26 16.5 13.0 7.6 1.S 4r.9 36.0l 7C.q r3.2 9.6 S1 
90-I7z5 SL 7.1 6.7 6.3 8.00 8.80 8.00 3.70 .44 2.66 14.8 .0 18.0 17.C 61.5 75.0 96.5 63.7 14.7 SWNA 

125-:'5 5 7.1 6.8 6.8 11.00 14.OC 11.20 8.4C .4r 3.36 73.4 1 .E 14.4 '15.9 7'-5 61.0 13C.5 '5.2 13.7 S2NA 
145-200 SL 7.1 6.9 7.3 8.50 8.40 14.80 7.00 .50 4.34 26.6 16.8 16. [It.1 60.1 43 .0 1C3-1 '8.! 13.0 S2NA 

NOTE - 0. TNDICATES MISSING OP T4PROBAH!i F ATA. 



TABLE A-13. ANAt -TS OF" SALINITY DATA. CITRUS ORCHADO, SAMPLE SITES C-1 TO C-8. 

ANALYSES BY ICA lNCOPA I ICA TNC ORA 

SAMPLE DEPTH TEX- PH PH PH EC EC EXCHANGEABLE CATION- SOLUBLE SALTS SALINITY 
NO CM TURE 1.1 1.5 MM/CM CA MG K NA CAT CEC ESP ESP NA CA.MG TOTAL SP SAR CLASS 

ME PER 100 GRAMS M- PER LITER 

C-1 0-15 S 7.0 7.1 7.2 1.80 4.60 10.80 2.90 .43 .96 15.0 9.8 6.4 1. ';.5 13.5 19.0 28.9 2.1 N 
15-45 S 6.3 6.7 7.0 .90 1.50 6.00 1.80 .08 1.58 9.F 6.0 16.7 1.2 2.9 6.0 8.9 32.7 1.7 N 
45-60 SL 7.2 7.2 7.0 1.90 ?.60 10.80 4.40 .05 1.26 16.5 10.L 7.6 2.1 6.1 14.0 20.1 30.5 2.3 N 
60-85 LS 7.3 7.3 7.C 4.50 5.20 12.80 4.70 .0! .7" 18.3 12.C 3.9 3.6 14.5 37.0 51.5 28.2 3.4 51 
85-130 S 7.3 7.2 7.5 7.50 8.40 7.2n 5.60 .05 1.46 14.3 G.C 10.2 7.3 32.9 57.0 89.9 36.6 6.2 51 

130-20C SL 7.4 6.8 7.0 9.00 12.00 11.60 4.40 .10 5.1" 21.2 16.2 24.1 4.9 27.7 P2.0 109.7 25.2 4.3 S2 

C-2 0-25 SL 7.9 6.7 6.8 4.46 5.10 9.60 5.90 .26 4.60 20.4 14.R 22.6 7.3 2-.2 ?7.8 51.0 45.5 U.2 N 
25-90 LS 7.C 6.8 7.2 .75 .90 9.00 3.85 .33 G.08 19.3 15.6 31.6 .6 2.1 5.5 7.6 27.9 1.3 N 
90-160 S 7.4 .0 .c .00 3.7C 7.20 2.16 .08 4.96 14.4 16.2 34.4 .0 .0 .0 .0 .0 .0 

160-200 LS 7.5 7.5 7.5 8.00 8.70 11.20 5.20 .08 8.16 24.6 12.2 33.1 9.4 41.5 55.0 9G.5 43.0 7.9 S2 

C-3 0-15 LS 6.1 5.9 6.3 .70 1.10 7.60 2.54 .66 6.80 17.6 14.2 38.6 .4 1.8 5.0 S.8 26.2 1.1 N 
15-85 SL 7.0 6.7 6.9 .57 1.80 4.80 3.00 .16 5.44 13.4 36.4 4C.6 .0 .9 4.5 5.4 17.0 .6 N 
85-105 SL 6.8 7.0 6.9 .32 .30 10.40 4.40 .14 4.60 19.1; 13.8 23.5 .0 .9 2.0 2.9 30.8 .9 N 

105-150 S 7.1 7.0 7.6 .29 .30 2.40 .72 .04 1.86 5.0 5.2 37.1 .C .6 2.0 2.r 22.9 .6 N 
150-170 CL 7.0 6.8 7.5 .47 1.00 12.20 6.70 .14 8.40 27.4 6.0 30.6 .4 1.4 -.0 4.4 31.7 1.1 N 
17-200 S 7.1 7.0 7.0 .38 .70 6.00 2.97 .08 8.20 17.2 7.4 47.5 .9 1.', 2.c 3.5 42.6 1.5 N 

C-4 0-15 SL 6.4 6.5 7.0 1.30 .80 10.00 3.30 .26 .4 14.r 15.0 3.0 .5 2.8 1.5 13.3 21.1 1.2 N 
15-95 S 6.5 6.5 7.0 .95 .39 3.20 2.26 .16 .22 5.8 7.2 3.8 2.p 4.5 5.0 9.5 47.1 2.8 N 
95-130 S 7.3 7.7 7.7 .44 .27 4.80 1.05 .08 .32 6.2 9.2 5.1 .0 1.1 3.0 4.1 26.6 .9 N 

130-16C LS 7.3 7.2 7.2 .44 1.10 5.20 2.60 .08 .86 8.7 10.6 9.8 .6 .6 3.5 4.1 14.4 .4 N 
160-200 C 6.2 7.0 7.0 2.20 1.60 5.20 2.60 .40 .54 A.7 11.4 6.2 5.A 12.1 11.5 23.6 51.3 5.1 L 

C-5 0-15 S 7.2 7.0 7.2 .40 1.00 6.40 5.30 .74 3.52 16.0 14.6 22.1 .0 .7 3.0 3.7 18.6 .6 N 
15-7C S 6.7 6.4 7.0 .66 2.00 4.00 2.24 .08 2.56 8.9 8.0 29.8 1.2 2.4 4.0 6.4 37.1 1.7 N 
70-85 L 6.7 6.3 6.8 8.50 S.40 12.10 2.40 .10 6.24 ?1.1 ?0.e 29.5 13.6 56.1 47.0 103.1 54.4 11.6 S2NA 
85-145 S 7.4 6.8 7.3 11.00 12.0OG - " 78 .08 5.76 14.4 9.6 39-9 22.6 34.5 42.0 136.5 09.2 20.6 S3NA 

145-200 SL 7.5 7.2 7.5 17.00 16.Or .)P. .08 12.48 32.9 15.2 3P.0 28.5 15E.4 63.0 219.4 71.3 27.9 S3NA 

C-6 0-20 SL 7.2 7.0 7.0 1.70 1.90 : ; .60 .12 2.56 IC.5 10.6 24.4 5.7 9.8 8.0 17.8 55.1 4.9 N 
20-70 S 6.8 6.9 7.1 1.00 1.70 3.. .9 .08 3.04 7.4 2n.0 41.0 1.1 3.0 7.0 1fl.C 30.0 1.F N 
70-75 SL 6.5 6.6 6.8 3.20 6.00 4.00 1.24 .10 2,72 8.1 16.0 33.7 4.0 12.5 23.0 !5.5 35.3 3.7 L 
75-180 S 7.3 6.5 7.0 6.50 E.6C 3.60 2.25 .08 4.96 10.9 6.6 45.5 10.6 38.9 38.0 76.9 50.6 S.9 51 

180-200 CL 7.4 7.3 7.3 13.50 20.00 13.60 7.80 .12 10.50 32.0 .0 32.8 23.9 115.6 55.0 170.6 67.8 22.1 S2NA 

C-7 0-20 SL 6.8 6.7 6.8 1.15 6.40 1G.40 2.85 .39 .86 14.5 14.7 5.9 1.1 3.3 8.3 12.6 28.7 1.6 N 
20-50 SL 7.2 7.0 7.2 .60 .70 8.00 2.10 .08 .42 10.6 19.8 4.0 1.2 2.2 3.5 5.7 38.9 1.7 N 
50-160 S 7.0 7.2 7.3 2.20 5.40 3.60 2.25 .06 1.80 7.7 8.2 23.- 12.9 18.1 5.5 27.6 76.7 10.9 L 

160-200 CL 6.8 6.8 6.8 16.50 19.00 13.60 8.20 .10 12.18 34.1 22.4 35.7 78.5 157.4 60.0 212.4 71.7 27.8 SINA 

C-8 0-15 SC 7.1 7.2 7.C 1.50 1.90 10.00 2.90 .68 .48 14.1 15.6 3.4 .q 3.6 32.0 1,.6 22.3 1.5 N 
15-85 L 7.3 7.2 7.0 .95 1.40 6.80 4.12 .06 .42 11.4 20.0 3.7 1.1 3.0 6.5 9.5 31.3 1.6 N 
85-105 SL 7.4 7.3 7.2 65 1.00 8.00 2.53 .06 .40 11.0 22.0 3.6 1.1 2.3 4.6 6.3 36.0 1.6 N 

105-135 S 7.4 7.3 7.3 .32 .48 6.40 2.97 .C8 .22 9.7 10.2 2.3 .0 .9 2.0 2.9 30.8 .9 N 
135-200 CL 7.1 7.0 6.8 1.90 1.70 12.00 6.30 .12 1.32 11.7 20.C U.7 6.6 11.6 8.5 20.1 S7.8 5.6 N 

NOTE - 0. INDICATES MISSING OR IMPROBABLE DATA. 



TABLE A-14. ANALYSTS OF SALINITY DATA. CITRUS ORCHARD, SAMPLE SITES D-1 TO D-8.
 

ANALYSES OY ICA TNCORA [ ICA I"NrORA
 

SAMPLE DEPTH TEX- PH PH PH EC EC EXCHANGEABLE CATIONS SOLUBLF SALTS SALINITY
 
NO CM TURE 1.1 1.5 MM/CM CA MG K NA CAT CEC ESP ESP 11A CA*MO TOTAL SP SAR rLASS
 

ME PER 1CO GRAMS Mr PER LITER
 

D-1 0-15 LS 7.C 6.9 7.3 2.00O 2.2,. 6.40 1.4C .28 1.80 9.9 196. 18.? .4 7.3 18.0 21.3 15.4 1.1 L 
15-55 S 7.0 8.5 8.5 1.48 2.30 4.40 2.23 .?E .82 7.7 9.8 1c.6 .7 3.3 1,".0 1'.3 71.7 1.4 N 
55-160 LS 7.2 6.8 7.0 3.00 4.40 8.00 2.53 .06 1.60 12.2 II.A 13.1 3.6 11.1 ?2. 33.1 33.6 3.4 L 

,
160-200 CL 7.4 7.3 7.3 4.90 4.90 12.00 5.3" .08 4.34 2.3 70.4 19.4 11.2 32. ?4.1 56.5 -7.5 9.4 51 

0-2 0-2C SL 7.8 7.7 8.2 4.4C 5.4P 15.60 2.7C 1.18 1 .36 20.8 21.4 r.5 . 1,,3 30F 52.r 2g.o4 . 51 
20-35 SL 6.8 6.8 7.2 2.10 ?.40 8.80 1.73 .34 .64 11.5 15.6 5.F 1.5 c.5 17.C 77.5 ?4.3 1.9 L 
35-70 SL 7.1 6.7 7.2 5.501 5.40 11.60 2.00 .06 1.19 14.8 15.6 8.C 4 1 1-.1 46.c 64.1 ?A.3 3.8 S1 
70-140 LS 7.4 7.0 7.7 7.60 7.20 10.00 1.70 .- 4 1.58 13.3 11.C 11.9 6.7 31. o.r -1.? '4.2 5.7 Si 

140-2CC SL 7. k 7.0 7.r 5.90 6.20 14.00 5.SC .08 2.52 22.1 i9.0 11.4 4.9 22C.9 47.0 67.1 30.q 4.3 51 

V-3 0-15 L 6.2 6.5 6.3 .05 1.00 12. 40 3.20 .3A I .21 17.2 1 6." 7. .2 ?.C 7.5 9." 70.7 1.0 N 
15-55 SL C.5 6.2 6.5 .85i .90 3.60 2.10 .10 1.2. 13.0 15.6 9.4 Z.4 P.4 1.4. .8 F.0 -8.4 N 
55-11E LS 7.4 .C .0 .CC .60 7.60 1.76 .08 .84 10.' 13.r 8.2 .0 .0 .2 .2 . .C 

115-145 SL 7.3 7.2 7.5 1.90 1.90 12.00 2.80 .08 1.26 16.1 20.c 7:A 3:F 0.1 il.l 7r.1 4C.4 7.3 N145-200 CL 7.2 7.2 7.2 5.70 6.00 15.60 '.0 .08 2.10 21.F ?1.4 '97 24.3 8".'r.77. 4C.3 5.7 S1 

D-4 01-40 SL 6.8 7.2 7.2 .68 .61 7.22 1.38 .12 .66 9.4 17.2 7.1 . I .C F. 6. E 14. . N 
4C-80 SL 7.4 7.1 7.2 .90 .80 6.40 1.4C .C .84 8.7 1I.F ".7 2.3 '.9 5.2 A.1 43.3 2. S N 
80-10 SL 1.2 8.C 8.2 .80 1.00 12.00 1.60 .06 8.82 14.' 14 .R 5.7 .7 .p 4.' 7.8 49.2 2.I N 

100-120 SL 8.1 7.8 8.2 .57 .7p 9.20 2.5C .08 .74 12.' A.8 .9 7 1.4 4.0 ' .4 26.2 1.C N
' 120-159 LS 7.4 7.4 7.2 .47 .72 8.CC 3.31 .0 .4f 11. 13.2 3 : . .9 . 4.4 70.3 .7 N
 

r
150-200 CL 7.3 7.4 7.3 .48 .80 10.00 9.50 .12 1.Cf 20.7 ?2.6 5.1 * 5 1.5 3. t r '3.2 1.2 N 

0-5 t- 20 L 7.C 6.7 7.4 1.15 2.3r 15.60 9.9C .12 1 .4 , 23.r 2.4 f.4 1.4 . 3.2 1-F 31.3 1.8 N 
20-3E S 6.7 6.7 6.6 .34 .35 4.C0 2.23 .08 .67 7.1 13.F P.S -3 1.1 .. 1 '.2 1.1 N
35-5C S 6.8 6.6 6.6 .45 1 .5r 4.C 3.4V .C6 .34 8.? 1 L..4 4 .1 3.' 4.? 12.4 .5 N 
50-75 SL F.3 6.8 6.9 1.20 .64 7.60 3.72 .06 .9 11.4 10.2 C.3 B.- 12.2 5.86., 4.2 E7.2 '. 
7r-IC5 SL 7.2 7.0 7.C 2.8C 4.0fl 13.60 5.30 .IF I.C 20.7 2r.2r .I .7 4.7 '.2 7-'.7 15.4 1.' L 

105-115 S 7.4 7.2 7.4 4.00 5.0O 4.80 3.78 .C,2 .94 9.r I .E 9.F 1." F . 2.2". 'V." 20.8 -1 
115-160 SL 7.3 7.4 7.4 6.9 8.00 8.00 5.!C .r4 1.9f 15.7 -7.[ 12.P 7.2 32.I r.e 0.1 79.1 (.4 91 
160-20C CL 6.8 6.7 7.2 1f.00 13.0" 10.4C 7.50 .04 3.97 '1.9 '4.9 17.9 11.9 58.2 r 7.2 12. 45.5 '.7 2 

n-6 0-25 SL 6.9 6 2 6.7 .68 1.[2 800 5. C .22 S54 14.? 23.2 '.8 .cf .71 F .8.;16.3 .8 N
25-95 LS 7.1 7.0 7C .4C .48 6.C0 3.'c 1.02 r !. f I.7 18.6 .E N.06 1C.4.4 F' . '.2f 

95-200 CL 6.8 7.0 7.5 2.30 7.Z0 8.80 6.2C .06 4.08 18." 28.2 21.5 12. 18.8 
 2.2 24.8 75.P 1".F N 

r
0-7 0-10 SL 7.1 6.5 6.8 .65 2.32 6.00 4.32 .34 ?.62c 131.91 1.7 2..8 3.3 3. r S.[? 2.7 N 
10-7C LS 6.9 6.7 7.C .34 1.0r 6.60 2.97 .rc ?.24 11. 1 L.8 1".L .r .C 2.1 '.1 19.c .s N 
70-150 SL .C 7.C 7.2 12.50 .CC .00 .CC .6 .Cr .r .E .F 16.7 9r,3 71.C 1r.' 4 .7 14.4 S2 

150-200 CL 7.P 6.8 7.0 18.C 21 .0 11.60 7.9 .c6 0.40nI 8. 28.6 3P.2C7.r2. 1,.5 87.2 2331 . r2.7 22.2 S 3NA 

D-8 0-15 SL 7.C 6.8 7.r 2.80 i 3.00 5.62 7.38 .4r 1.121 10 .1 6 .2 11.1 3.7 1..7"' ".1 4.9 3.4 L 
15-45 SL 6.7 6.8 6.9 5.5C I 7.80 8.C0 9.30 .r 8 7.6 I 6.F 18.2C I8.8 7.8 P.1I ( .[ 4 . 1 4 . r .6 51

C45-60 CL 6.7 6.6 6.8 9.50 15.0r 14.C0 8.6r . 8e r.8 ?9.3 28..2 10.4 11. 7.3 i4., r 1 5.0 ?.3z ',,2 
60-120 SL 7.C 6.8 7.2 7.C i..Prf ,.co q.,' .C6 4.34 15.7 
 16.8 27.F .14.( r,.4 '7.F 81.4 r2.4 12.4 SINA 

12-2V0 CL .c 6.8 6.8 19.02 .C!, .C .n0 .Or .C . . .1 '- .1 7E.-7. 24.8 ..2. 2 4r S3NA 

NOTE - 0. TNDICATrS MISING 00 IMPROBA"LE DATA. 



TABLE A-15. ANALYITS OF SALINITY DATA, CITRUS ORCHARD, SAMPLE SITES H-i TO H-8. 

ANALYSES BY ICA 

',TTE SAMPLE TrXTUPF PH EC EXCHANGEABLE CATIONS 
NO DEPTH MM/CM CA MG K NA CAY CEC ESPA ESPC 

rM ME PER 1-r GRAMS 

H-1 a-? SL 7.4 1.10 8.00 .92 .46 .9 12.3 19.2 4.8 7.5 

20-8n SL 7.2 .65 5.90 2.58 .09 1.75 10.? IF.7 10.5 17.1 

81'-17C 
130-150 

SL 
LS 

7.0 
6.9 

.90 
1.20 

7.0c 
6.8C 

3.57 
2.95 

.08 

.06 
1.9S 
?.C3 

17.6 
12.4 

18.1 
1F.4 

IC.7 
1G.? 

15.E 
21.1 

150-16,5 SL 7.1 1.00 7.2C 3.72 .06 ?.lC 17.1 18.:7 11.5 Ic.1 

165-200 CL 7.3 .90 12.00 5.90 .10 1.82 19.8 2'i.0 7.4 9.? 

H-? 0-15 SL 7.0 1J4C 6.40 4.13 .40 1.34 1?.3 70.C 6.7 10.9 

15-30 5 6.7 .90 4.00 3.41 .08 .08 8.4 13.4 6.6 I0.F 
30-40 SL 6.9 .80 6.0O 2.97 .12 1.54 10.6 1r.4 10.0 14.5 
40-CC SL 6.8 .36 3.90 2.83 .06 .?r 6.0 .c 3.9 2.9 
60-95 S 7.C .48 4.40 " .82 .09 .7 8.0 .0 10.9 9.1 
95-130 SL 7.1 .90 8.00 4 .50 .08 .42 13.0C .0 3.2 7.2 

130-150 SL 7.C 4.20 8.00 6.00 .08 1.75 15. .n .1 8.2 
150-200 SCI 7.C 6.80 6.20 5.72 .r7 .9c 12.8 .G 8.4 6.7 

H-3 C-40 SL 6.6 .70 4.C0 3.41 .08 .F8 8.2 " 5.7 8.3 

40-7P SCL 6.8 .70 7.60 5.70 .08 1.79 15.1 70.P 5.6 11.6 

70-95 S 6.7 .70 3.20 3.00 .06 1.90 8.2 14.0 13.6 23.3 
95-125 SCL 6.7 .70 8.40 5.60 .10 1.78 15.4 ?C.P F.] 8.3 

12r-7n0 L 8.0, 13.00 9.6C 8.70 .18 14 .C 32.5 ?q.p 47.C V?.1 

4-4 a-l5 LS 6.9 .87 4.70 4.5v, .13 1.? 10.7 1F.? 8.p 12.3 
15-55 S 6.8 3.10 4.00 .f? .08 1.46 8.6 13.C 11.2 17.1 

55-95 LS 7.1 3.00 4.40 4.18 .08 1.1? 9.8 i.4 6.8 11.5 
95-125 5 7.0 .60 2.00 2.29 .c6 .14 4.5 4.0 .4 3.1 

125-165 CL 7.1 6.10 7.20 5.30 .06 7.04 19.6 15.0 46.0 75.9 
165-200 s 7.4 -.20 1.60 1.52 .04 4.64 7.8 5.4 80.0 99.5 

H-5 0-1C LS 7.0 .70 6.80 4.9r .12 .04 11.9 13.0 .3 .3 
10-An S 7.3 .50 2.00C 3.07 n06 .06 5.2 6.p .8 1.? 
60-100 SCL 6.7 4.50 7.20 6.10 .06 1.r8 14.9 9.4 16.8 10.6 

100-130 S 7.6 9.00 3.20 3.00 .04 5.92 12.2 9.0 65.7 48.7 

130-d-P0 CL 8.0 7.00 q.80 7.22 .14 8.32 15.5 16.2 E1.3 53.7 

H-6 O-50 L 6.5 .60 6.00 6.O0 .26 .?r 17.5 14.G 1.4 1.6 

50-90 SL 6.r .6? 4.80 4.34 .14 .80 10.1 12.2 6.5 7.9 
90-200 0L 7.9 2.70 4.80 7.70 .14 5.1? 18.6 14.4 41.1 31.9 

H-7 0-30 SL C.8 8.00 6.00 4.92 .06 2.C8 13.1 9.6 21.7 15.9 
30-60 SL 7.4 19.00 4.40 4.00 .C6 5.8 1r.7 9.2 57.4 38.4 
60-80 L 7.3 16.00 14.00 8.20 .06 9.12 31.4 15.8 57.7 29.1 

80-95 S 7.8 16.00 2.00 3.85 .04 8.16 14.0 16.C 51.0 58.1 
95-20C CL 7.9 16.00 5.60 5.30 .10 13.12 24.1 16.0 82.0 54.4 

H-8 0-20 SL 6.8 7.10 9.2C 7.60 .20 3.80 20.8 16.4 23.2 18.3 
20-40 CL 7.0 4.20 8.00 6.00 .06 1.92 16.0 13.4 14.3 12.0 

40-70 S 1.0 2.70 2.0O 3.46 .04 1.16 6.7 5.8 20.0 17.4 
7C-200 C 7.5 12.0C 10.80 10.30 .12 14.56 35.8 21.4 68.0 40.7 
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TABLE A-16. ESTIMATE OF OSALT IN TOIL PROFTLE, A-1 TO A-8.
 

SAMPL" TEX- 01 n2 OP SAT [ci FCA tTCAV 7ALT T SALT 

NO TURF CM CM CM PC MILL IMHOS/CM KC/HA TON/HA 

A-I S 0 15 15 30 1.15 1.80 1.47 G0h 

SL 15 30 15 35 .55 ?.?C 1.37 6'0 

S 30 Go 30 30 .33 1 .60 .96 79 
L Go 75 15 40 2.50 4 .rr 3.25 1 774 

s 75 150 75 30C 5.50 7. 7 0 '.4r 11103 

CL 150 200 sC 45 7.0C 8 .1 r 7 .5 ir458 32.4 

A-2 qL 0 20 20 35 2.00 1 .8r 1.90 1?10 
20 Go 40 30 FGO .5c .55 [r0 

SL 
C 

60
175 

175
700 

115
25 

35
57 

.95
4.40 

.60 
6 O 

.77 
5.60 

9 i 8 
£"G? 11.0 

A -3 L 0 15 15 40 .77 .80 .78 4?S 

S 15 80 65 30 .70 .50 .6 1064 

L 80 l10 3C 40 4.00 1.1C 2.55 7784 

CL 110 2C0 9C 45 7.50 7 .90 5.65 2C 823 2.I 

A-4 L 0 2 20 4C 6.00 8.30 7.15 5?(15 

S 20 no GC 30 5.50 C,8C 6.15 10073 

L 80 100 20 40 7.hn0 C .6! 6.8 495r 

Lr 100 120 20 45 3.20 ? .52r' .85 "334 

S 120 200 80 3C 3.3 ,_U .4r 4 .3S qfn0 72.1 

A-5 CL 0 30 30 45 1.15 1.IC 1.12 1382 

s 30 45 15 30 .37 2.2r 1.28 52C 

SL 45 75 30 35 .56 1 .20 .88 ?40 

r 75 125 50 5C 2.50 9.8r 6.15 13991 

S 125 200 75 30 2.3C 7 .rr0 ?.35 0 40 22.8 

A-6 CL 0 15 15 45 2.X0 2.30 2.15 1320 

L 15 75 60 35 3. CL 9 .0r0CC 17198 

S 75 125 50 3[" 6.50 6.50 6.50 8872 

CL 125 200 75 45 9.00 9.80 3.40 2889 56.3 

A-7 CL 0 10 10 45 2.30 2 .10 2.20 9f,0 

S 10 45 35 30 .85 .90 .88 836 

L 45 75 30 40 .46 .60 .53 578 

C 75 70 125 50 5.20 7.10 6.15 34978 37.3 

A-6 SL 0 15 15 35 1.70 1 .80 1.75 836 

S 15 35 2C 30 .85 1.O0 .92 505 

SL 35 95 30 35 1.15 1.15 1.15 1098 

SL 65 85 20 35 1.10 1.10 1.10 7n0 

CSL 85 125 40 40 1.3C 1.21 1.25 1819 

L 125 ?00 75 40 4.70 4.70 4.70 12830 17.8 

Or 
 2 MTS 29.3AVERAGE AMOUNT OF FALT TN SOIL PROFILE TO DEPTH 
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TABLE A-17. ESTIMATE OF SALT IN SOIL PROFILE, B-1 TO 8-8. 

SAMPLE TEY- Dl 02 DP SAT ECI ECA ECAV SALT T SALT 

NO TURE CM CM CM PC MILLIMHO SICM KG/HA TONS/HA 

0-I S 0 30 30 30 1.90 1.60 1.75 1433 

s 30 ,0 30 30 .98 .86 .92 753 
60 90 30 30 .00 2.30 2.30 1883 

S 90 140 50 30 2.00 .00 2.00 2729 

CL 140 20C 60 45 5.50 6.40 5.95 14619 21,4 

R-2 SL 0 20 20 35 1.7C 1.90 1.80 1146 

SL 20 60 40 35 1.45 2.50 1.97 2516 

SL 60 90 30 35 2.00 2.20 2.10 ?COG 
S 90 140 50 30 3.60 3.10 3.35 4572 

LC 140 2CC 60 45 5.50 6.40 5.95 14619 24.9 

8-3 SL 0 35 35 35 1.50 1.70 1.60 1783 

L 35 75 40 40 .75 .80 ,77 1128 

C 75 140 65 50 3.75 3.10 3.42 10129 
S 140 200 60 30 .46 .80 .63 1031 34.1 

B-4 St 0 15 15 5 .80 1.0n .90 61 

S 15 60 45 30 .40 .50 .45 552 

S 60 10 40 30 .48 .80 E,4 698 

S 100 185 85 30 2.80 3.40 3.10 7193 

C 185 200 15 50 8.50 7.80 8.15 5562 14.1 

A-5 L 0 20 20 40 .9c 1.10 1.00 727 
S 20 50 30 30 .42 .5C .46 37E 
L 50 110 60 40 .37 .50 v43 950 

LS 110 20O 90 35 .38 .50 .44 1261 3.3 

B-6 LS 0 15 15 35 1.00 1 .50 1.25 597 
f 15 35 20 3C .52 .70 .61 333 

SL 35 60 25 35 1.30 1.40 1.35 1074 

S 60 90 30 30 4.00 4.8C 4.40 3603 
C 90 200 110 50 10.00 15.00 12.50 62562 68.2 

8-7 0 50 50 40 1.00 .00 1 .D0 1819 
50 100 50 40 4.00 .O, 4.00 7279 

100 160 60 40 7.50 .O 7.50 16379 
160 ?00 40 40 12.50 oo 12.50 18199 43e7 

8-8 Is 0 15 15 30 1.05 1.00 1.02 419 

SL 15 35 20 35 1.25 2.00 1.62 1035 
L 35 75 40 40 5.90 . 5.90 8590 

L 75 90 15 40 6.50 7.40 6.95 3794 
SL 90 125 35 35 8.00 8.80 9.40 93F3 

S 125 145 20 30 11.00 14.00 12.50 6824 
SL 145 200 55 35 8.50 8.40 8.45 14802 44.8 

AVERAGE AMOUNT OF SALT TN SOIL PROFILE TO DEPTH OF 2 MTS 29.3 
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C-1 TO C-l.TABLE A-18. ESTIMATE OF SALT IN ! OIL PROFILE, 

SAMPLE TEX- 01 02 DP SAT ECI ECA ECAV SALT T SALT 

NO TURF CM CM CM PC MILLIMHOS/CM KG/HA TONS/HA 

r-1 S 0 15 15 3C 1.80 4.60 3.20 1310 

S 15 45 30 30 .90 1.50 1,?0 98? 

SL 45 s0 15 35 1.90 2,6n 2.25 IC74 

LS 60 95 25 35 4.50 5.20 4.85 3861 

S 85 130 45 3G 7.50 8.40 7.95 9766 

SL 130 200 70 35 9.00 17.00 10.50 27409 40.4 

C-2 SL 0 25 25 35 4.46 5.10 4.78 3806 

LS 25 60 35 35 .80 1.00 .90 1003 

LS 60 90 30 35 .75 .80 .77 740 

S 90 1Fo 70 30 .C0 3.70l 3.70 7070 

LS 160 2C 40 35 8.00 8.70 8.35 10637 23.3 

C-3 LS 0 15 15 35 .70 1.10 .90 429 

SL 15 85 70 35 .57 1.80 1.18 7641 

SL 85 105 20 35 .32 .30 .31 197 
S 105 150 45 30 .29 .3r .29 362 

CL 
S 

150 
170 

170 
200 

20 
30 

45 
30 

.47 

.38 
,l00 
.70 

.73 
.54 

Gn 
442 4.7 

C-4 SL 0 15 15 35 1.30 .80 1.05 501 

S 15 95 8 30 .95 .39 .,57 14 3 
95 130 35 30 .44 .27 .36 339 

LS 
C 

130 
160 

160 
?CC 

3[ 
40 

35 
5r 

.44 
2.20 

1.10 
1..G0 

.77 
1.90 

77F 
3457 6.5 

C-5 S 0 15 15 30 .40 1.00 .70 286 
S 15 7C 55 30 .66 2.00 1.33 i996 

L 70 P5 15 4C 8.50 8.40 8.45 4'13 

S 85 145 r0 30 11.00 12.00 11.50 18836 

SL 145 ?C 55 35 17.00 16.00 16.503 28903 54.6 

C-6 SL 0 20 20 35 1.70 1.90 1.80 1146 

S 20 70 50 3C 1.00 1 .7. 1.35 184? 

SL 70 75 5 35 3.20 6.00 4.60 712 

S 75 180 I5 30 6.EO 8.60 7.55 '1642 

CL 180 700 20 45 13.50 20.0P, 16.75 1<718 79.1 

C-7 SL 0 20 20 35 1.15 G.40n 3.77 '404 

SL 20 50 30 35 .60 .70 .65 671 

S 50 160 1i0 30 2.20 5.40 3.80 11.411 

CL 160 ?00 4C 45 1G.50 19.C 17.75 29074 '13.5 

C-B SC 0 15 15 40 1.50 1.90 1.70 928 

L 15 85 70 4C .95 1.40 i.17 2993 

St 
S 

85 
105 

205 
135 

20 
30 

35 
30 

.65 

.32 
1.0c 

.48 
.82 
.4 f 

525 
3?7 

CL 135 700 65 45 1.90 1.70 1.80 4791 9.c 

OF SALT TN SOIL PiOFILE TO DEPTH OF C MTS 27.7AVERAGE AMOUNT 
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D-1 TO D-8.SOIL PROFILE,

TABLE 	A-19. ESTIMATE OF SALT IN 


DP SAT ECI ECA 	 ECAV SALT
SAMPLE TEX- 01 12 

MILL IMHOS/CM K</HA
NO TURE CM C.I 	 CM PC 

LS 	 0 15 15 35 2.0C 2.20 2.10 10031-I 

206330 1.48 2.30 1.89S 15 55 40 

LS 55 10 105 35 3.00 4.40 3.70 12373 

CL 160 200 40 45 4.90 4.90 4.90 8026 

20 20 35 4.40 5.40 4.90 l1?1
)-2 	 SL 0 

SL 20 7 5 15 35 2.1C 2.40 2.25 1074 
607535 5.50 5.40 5.45SL 35 70 	 35 

7.20 	 7.40 1649870 7.60LS 70 14 0 35 
6C 35 5.8C 	6.2C 6 .0 11465

SL 140 ?CO 


0 15 40 .95 1.00 .98 532D-3 L 15 
.90 	 .88 1114
55 40 35 .85
SL 15 


LS 55 115 	 60 .15 .00 .60 .Go 1146 

30 35 1.90 1.90 1.90 1815
SL 115 145 
CL 145 20O 55 45 5.20 6.00 5.60 12612 


.68 	 .61 .64 821
D-4 SL 0 4C 40 35 

S 40 80 40 30 .90 .80 .85 928 

2n 35 .80 1.00 .90 573SL 80 lCD 
.57 .70 .63 404SL 100 120 	 20 35 

30 35 .47 .70 .59 558
LS 120 150 

50 .'48 
 .80 	 .64 1310


CL 150 200 45 

0 20 20 40 1.15 2.30 1.73 12550-5 L 
S 20 35 15 30 .34 .35 .34 141 

S 35 50 15 30 .45 .5p .47 194 

50 75 25 35 1.20 .64 .92 732SL 
75 105 30 35 2.80 4.0 3.40 3248SL 

S 105 115 10 30 4.00 5.00 4.50 1228 

45 6.90 	 S.00 7.45 10677SL 115 160 35 

45 10.00 13.00 	 11.50 1.8836CL 160 700 	 40 

.68 1.00 .84 668
n-G St 0 25 	 25 35 
70 35 .LO .48 .44 980LS 25 q5 

95 200 1C5 	 45 2.30 7.20 4.75 20423CL 


0 10 10 35 .65 2.3C 1.47 4690-7 SL 
LS 10 70 60 35 .34 1.00 .67 1280 

80 3E 12.50 .P0 12.50 ?1849SL 70 150 
18.0C 21.00 19.50 39926CL 150 200 	 50 47 

15 15 35 2.80 r.00 2.90 1385D-8 	 SL 0 
SL 15 '45 30 35 5.50 7.80 6.65 S354 

45 9.50 15.00 	12.25 7524CL 45 cO 15 
120 60 35 7.00 12.00 9.50 18154SL 60 

CL 120 2C0 80 45 18.00 .00 18.00 E8967 

SALT TN SOIL PROFILE 	TO DEPTH OF 2 MTSAVERAGE AMOUNT 	OF 


90 

T SALT
 
TONS/HA
 

23.5
 

38.2
 

17.2
 

'4.6 

36.3
 

22.1 

73.5
 

92.4
 

38.5
 



TABLE A-20. ESTIMATE OF SALT IN SOIL PROFILE, H-I TO H-8.
 

SAMPLE TEX- D1 02 DP SAT EGI ECA ECAV SALT T SALT
 
NO TURF CM CM CM PC MILLIMHOS/CM KO/HA TONS/HA
 

H-i SL 0 20 20 35 .00 1.10 1.10 7no 
SL 20 80 Go 35 .00 .65 .65 1?42 
SL 80 130 50 35 .00 .90 .90 1433 

LS 130 150 20 35 .00 1 .20 1.20 764 
SL 150 1F5 15 35 .00 1 .00 1.00 477 
CL 165 200 35 45 .CO .90 .90 1 289 5.9 

H-2 SL 0 15 15 35 .C 1.40 1.40 668 
S 15 30 15 30 .CC .90 .90 36P 

SL 30 40 10 35 .00 .30 .80 254 
L 40 60 20 35 .CO .36 .36 ?29 
S 60 95 35 30 .00 .48 .48 458 

SL 25 13C 35 35 .0 .90 .90 1003 
SL 130 150 20 35 .C0 4.20 4 .20 7675 

SCL 150 ?CO 50 40 .00 6.80 6.80 12375 1R.f 

H-3 SL 0 40 40 35 .00 .70 .70 891 
SCL 40 70 30 4C .00 .70 .70 764 

S 70 ?5 25 30 .00 .70 .7C 477 
SCL 95 125 30 4C .OC .70 .70 7G4 

L 125 200 75 40 .00 13.00V 13.C0 35489 78.4 

H-4 LS 0 15 15 35 .no .87 .87 415 

S 15 55 4C 30 .00 3.10 3 .10 7 38 F 

LS 55 125 40 35 .nC 3.00 3.00 3821 
S 95 125 310 30 .OC .60 .60 491 

CL 125 165 40 45 .00 6.10 6.10 9991 
5 165 700 35 30 .00 8.20 8.? 7835 25.9 

H-5 L! 0 10 10 35 .00 .70 .70 222 
S 10 go 50 30 .0C .5V .50 682 

SOL 60 100 40 40 .0.0 4.50 4.50 f551 
S 100 130 30 30 .00 ?.0 0 9.00 7!7r 

CL 130 200 70 45 .CC 7.00C 7.0 ?0065 34.9 

H-6 L 0 50 50 4C .00 .6l .60 1091 
SL 50 90 40 35 .CO .60 .GO 764 
CL 90 200 110 45 .0C 2.70 2.70 12162 14.0 

H-7 SL 0 30 30 35 .00 8.00 8.00 7647
 
SL 30 SC 30 35 .00 19.00 19.00 18154 
L 60 PC 20 40 .,.0 16.00 16.r0 11647 
S 80 95 15 30 .no 16.0016.00r n551 

CL 95 ,1C2 105 45 0 i6.0. 1G.0o 68795 112.8 

H-8 SL 0 20 20 35 .00 7.10 7.10 4 522 
CL 20 40 20 45 .00 4.20 4.20 3439 
S 40 70 30 3C .00 2.70 2.70 2211 
c 70 200 130 50 .00 12.00 12.00 70979 91.2 

AVERAGE AMOUNT OF SALT IN SOIL PROFILE TO DEPTH Of' 2 MTS 41.4 
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TA6LL A-21. INFILTRATION DATA, CITRUS ORCHARD SITES 1-A 1 TO 5-D 3.
 

TIME IN MINUTrS CRm PECINING Ce TEST
 

STTE 1 3 5 in 20 3V 45 c sr 120 160 24C SMPI SHPF
 

(ACCUMULATED DEPTH OF INFILTRATTN IN MILLIMETERsi
 

1-A 1 3 5 6 7 9 11 !1 12 13 15 2r 22 12.54 30.0G
 
I-1 7 1 2 c 11 17 23 30 35 46 56 73 8'1 12.n5 3D.7 
1-A 3 0 1 2 7 5 G 8 1 11 12 15 38 12.44 33.05 

2-A 1 C 3 11 20 30 36 47 65 87 in7 157 180 12.2 '1.96 
2-A 2 4 10 15 23 33 36 41 48 53 79 111 136 17.93 35.84 
Z-A 3 2 4 5 7 9 1c 11 13 15 17 21 23 9.67 31.64 

3-A 1 7 9 ] 11 13 14 is 16 17 18 19 20 '.13 19.96 
3-A 2 4 6 8 9 IC 11 12 13 15 16 18 21 8.20 '2.19 
3-6 3 3 4 5 c 8 10 12 14 16 18 ?0 27 13.69 75.00 

4-A 1 5 10 13 20 37 42 67 89 126 162 184 217 18.42 33.1? 
4-A 2 10 34 48 68 9D 101 120 145 183 215 236 274 14.40 31 .47 
4-R 3 3 4 5 G 7 - 8 8 9 1e 10 11 19.-9 C.19 

5-A 1 1 1 2 2 4 5 6 7 8 9 10 12 29.16 39.26 
5-A 2 1 1 2 6 7 8 13 11 12 13 15 16 33.45 17.e7 
5-A 3 1 2 6 11 20 2"9 37 44 55 67 77 88 24.31 37.37 

1-9 1 4 10 13 22 35 46 Go 70 85 95 110 127 17.12 17.6C 
1-n 2 10 14 18 27 35 4G 56 71 97 114 137 13.63 30.75 
1-1 3 2 9 12 17 22 25 30 37 37 4r 44 48 11.28 79.40 

2-17 1 ? 7 10 1'4 2? '0 39 48 77 11' 139 169 1E.43 35.67 
2-9 2 ? 3 5 6 7 8 9 10 12 13 15 16 16.52 31.51 
2-P 1 4 12 13 21 31 47 55 67 81 91 111 131 26.3C 32.79 

3-0 1 1 1 2 3 4 5 6 7 9 10 12 13 28.40 32.76 
3-l1 2 I0 20 35 50 65 80 Q 5 110 125 146 164 182 23.77 34.34 
3-P 3 I 20 70 40 65 81 95 112 137 160 182 ?C2 17.12 78.88
 

4-% 1 S 8 11 14 17 21 22 24 27 32 38 45 14.50 78.57 
4-9 2 25 40 60 110 145 189 227 239 '41 286 314 1c.C6 3niG- n 

4 3 1 1? 30 45 50 60 70 8c, C5 1 8.9020 38 1C 28.4C 

5-9 1 1 i 2 2 ? 4 5 G 6 7 7 8 In.0p 39.09 
5-P 2 5 6 7 8 1C 11 12 13 15 17 19 20 24.73 4C.60
 
5-P 3 7 10 11 12 13 14 15 1 16 17 17 1q 28.77 41.07
 

1-C 1 3 10 I 31 53 8O 100 113 121 128 138 148 22.81 33.09
 

1-C 2 3 10 13 .. 30 78 46 55 73 85 104 11P 14.34 34.13 
1-C 3 2 12 20 23 6C 87 116 137 157 179 ?2S 227 19.21 71.76 

2-C 1 2 5 8 12 19 25 32 40 50 60 73 92 14.80 79.S4 
2-C 2 3 6 5 6 7 8 9 11 16 16 18 22 19.92 31.87 
2-r 3 7 11 15 22 35 45 55 68 90 115 146 167 17.68 28.56 

3-C 1 1 4 S 9 13 16 20 24 30 37 45 51 17.73 78.77 
3-C 2 V 2 3 5 7 9 1'. 19 32 48 64 80 10.32 33.67 
3-r 3 7 3 4 5 6 9 10 11 12 14 18 21 18.96 36.33 

4-C 1 C 10 11 15 20 23 26 28 33 7 43 48 13.Y1 31.80 
4-C 2 4 6 8 10 15 17 20 22 27 30 35 40 10.'', 29.58 
4-C 3 5 8 10 15 22 30 40 47 63 88 113 131 11.30 1.3? 

5-f 1 2 11 15 25 32 37 38 47 54 G? 75 87 11.I0 31.23 
5-C 2 11 23 28 35 53 78 105 131 175 205 235 770 9.11 !2.35 
5-C 3 4 5 7 10 12 13 14 15 20 22 25 29 10.65 32.00 

1-n 1 17 25 50 59 114 174 281 359 471 t24 571 674 7.55 27.17 
I-D 2 23 55 74 105 154 194 250 290 366 420 505 570 6.63 26.51 
1-0 3 16 26 55 80 105 145 178 203 260 3!8 385 445 6.09 32.21 

2-p 1 8 16 21 23 31 40 50 59 74 91 108 154 13.66 31.88 
2-) 2 8 18 25 4C 55 78 90 107 143 184 223 26C 14.0q 30.,2 
2-n 3 10 25 31 46 65 88 111 128 170 198 230 780 16.96 31.77 

3-0 1 5 10 13 20 30 38 52 64 84 108 151 166 11.84 ?9.96
 
3-n 2 2 5 7 11 13 14 16 17 18 20 22 24 14.04 30.62
 
3-0 3 2 4 5 7 9 I 11 12 15 19 22 24 9.17 78.21
 

4-0 1 5 14 20 35 55 70 30 111 146 191 239 241 7.95 20.43
 
4-D 2 5 15 20 30 43 63 80 100 146 172 714 259 7.19 27.34
 
4-D 3 5 8 10 14 19 23 ?8 3C 35 41 47 53 7.42 27.84
 

5-0 1 3 6 10 19 36 47 64 77 102 12? 157 187 29.55 32.20
 
5-n 2 4 8 12 20 23 30 35 40 '17 54 72 92 30.29 31.94
 
5-0 3 5 10 15 23 37 42 50 60 74 92 124 160
 

SMPI AND SMPF - SOTL MOISTURE PERCENTAGF BY VOLUME. INITIAL AND FTNAL. 
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TABLE 
A-22. SUMMARY OF INFILTRATION CONSTANTS A. B, C, 
D AND X, CITRUS ORCHARD, SITES 1-A TC 5-B.
 

LOCATION SOIL MOISTURE QUPDPATIC EQUATION YTA+B* T ;C*T EXPCNENTIAL EQUATION Y-D*T.*XNO INITTAL FINAL 0IFF A B C PC AER D X RO AFO 

SITE 1-A 1 12.54 30.06 17.52 .. 60 .181 .321 .968 4.0 1.260 .349 I.007 6.4SITE 1-A 2 12.05 30.74 18.69 
-. 295 3.006 .813 1.007 .9 3.562 .655 1.001 .9SITE 1-A 3 12.44 33.05 20.61 -.111 1.127 -.111 1.007 2.8 .884 .495 1.003 2.6 

SITE 2-A 1 12.92 31.96 19.04 .344 2.307 3.530 
 .951 4.3 6.359 .773 .9q8 3.5

SITE 2-A 2 12.93 
 35.84 22.91 3.653 -3.247 4.233 .9F7 
 4.5 5.401 .582 1.021 10.4
SITE 2-A 
 3 9.67 31.64 71.97 .357 .928 ."08 
 .995 1.5 1.305 .390 1.co0 1-9
 

SITE 3-A 1 9.13 19.96 10.83 .741 1.1?1 -. 260 1.001 .9 1.582 .177 
 .lne .9
SITE 3-A 2 8.20 22.19 13.99 .586 .758 
 -.0?4 1.Ci 1.9 1.374 .294 1. 0 2.4
SITE 3-A 3 13.89 25.00 11.11 -. 321 2.246 -.- 21 
 1.003 1.9 1.323 .396 
 1.090 3.3
 

SITE 4-A 1 18.42 33.12 14.7C -3.1197 11.497 .589 1.010 5.6 8.194 
 .791 .985 q.7
SITE 4-A 2 14.40 30.47 16.07 
 1.215 14,030 -. 512 1.016 
 3.4 14.439 .487 .99! 3.8

SITE 4-A 3 19.09 30.19 11.1C .595 .191 
 .032 1.023 3.1 .871 .203 .999 2.7
 

SITE 5-A 1 29.4F 39.26 9.8r 
 -. 163 1.142 -. 265 1.22C 
 4.6 .668 .412 1.002 2.5SITE 5-A 2 33.45 37.87 4.42 -. 046 1.475 -. 342 .988 2.P 
 1.048 .319 1.002

SITE 5-A 3 24.31 37.37 13.06 -1.890 7.380 -I.P28 1.014 1.6 4.203 .578 .998 

2.5
 
5.0
 

SITE i-B 1 1'.12 37.60 20.48 
-2.722 12.275 -2.469 1.012 
 2.4 6.606 .497 1.00T0C
SITE 1-E 2 13.63 30.75 17.12 -.732 5.42C .921 1.002 
4.c 

1.5 5.563 .660 .999 1.6
SITE 1-P 3 11.28 29.40 18.12 .148 4.119 -.Q56 1.003 1.7 3.191 .309 1.000 2-3
 

SITE 2-P 1 16.43 35.67 19.24 
 1.807 -2.451 5.494 1.010 -.0 5.216 .891 .985 5.0
SITE 2-2 2 16.52 31.51 14.99 .276 .745 
 -.023 .998 1.7 1.011 .354 .998 1.7
SITE 2-B 3 26.30 32.79 6.49 -3.105 12.074 -2.195 1.011 3.9 6.755 
 .529 I°Cn3 3.0
 

SITE 3-8 1 28.40 32.76 4.36 -. 023 .744 
 -.023 .997 2.3 .694 .497 .996 2.6
SITE 3-8 2 23.77 34.34 10.57 -1.78E 15.178 -2.844 1.00 
 1.3 10.627 -411 1.000 2.4SITE 3-B 3 17.12 28.88 11.76 
 -. 699 13.249 -1.749 1.00C 1.5 10.999 .464 .999 2.7 

SITE 4-8 1 14.50 28.57 14.C7 .879 1.317 .224 1.008 1.7 2.5r7 .372 
 1.004 3.7
SITE 4-8 2 10,r6 30.16 20.10-14.543 5 3. 56 5-16 .7 Vi .T83 7.6 19.638 .3F7 l.O08 6.2SITE 4-B 3 8.90 28.40 19.5C 1.237 3.830 .797 .977 2.2 6.r75 .463 I.04 3.9
 

SITE 5-8 1 19.0 39.09 20.09 -. 401 1.510 -. 712 1.011 A,? .521 
 .33I 1.O7 6.6

SITE 5-B ' 24.73 40.60 15.87 .643 
 .558 .095 .997 
 2.4 1.343 .306 .998 2.2
SITE 5-B 3 28.77 41.02 12.25 .G06 1.499 -. 498 1.004 3-0 1.535 .114 1.001 1.9 



TABLE A-23. SUMMARY OF INFILTRATION CONSTANTS A, B, C, D AND X; CITRUS ORCHARD. SITES I-C TO 5-D.
 

LOCATION SOTL MOISTURE QUADRATIC EQUATION Y-A+B*IvT'+C-T EXPONENTIAL EOUATTON Y-D*T -*X 
NO INITTAL FINAL DIFF A B C PC AER 0 X P0 AEO 

SITE 1-C 1 22.81 33.09 10.28 -8.397 29.308 -9.461 1.013 6.7 9.978 .333 1.Dn8 7.4 
SITE 1-C 2 14.34 34.13 19.79 -. 026 4.860 .675 1.002 2.6 5.535 .578 .994 2.6 
SITE 1-C 3 19.21 31.78 12.57 -8.747 29.75C -7.35? .996 2.9 12.363 .490 1.004 5.7 

SITE 2-C 1 14.80 29.94 15.14 -1.218 5.687 -. 405 1.01G 3.4 3.855 .618 I-tCifl 2.0 
SITE 2-C 2 19.92 31.87 11.95 .227 .748 .127 1.C02 2.4 1.114 .49q .'q6 2.5 
SITE 2-C 3 17.88 28.56 10.68 .006 5.074 1.768 1.007 2.6 6.896 .656 .995 2.5 

SITE 3-C 1 17.73 28.77 11.04 -. 069 2.222 .229 .993 2.0 2.387 .572 .S97 1.8 
SITE 3-C 2 10.32 33.67 23.35 .709 -1.667 2.843 .992 8.1 1.865 1.129 -f, 9.0 
SITE 3-C 3 18.96 36.33 17.37 -. 195 1.482 -. 195 .993 4.8 1.082 .439 I.U1O 4.5 

SITE 4-C 1 13.92 31.80 17.88 .995 1.696 .137 1.010 1.7 2.900 .36: .999 1.4
 
SITE 4-C 2 10.75 29.58 18.83 .610 1.508 .105 1.010 1.4 2.2bC .408 .998 1.1
 
SITE 4-C 3 11.30 31.32 20.02 .333 1.667 2.665 .992 4.9 4.892 .740 -998 3.9
 

SITE 5-C 1 11.10 31.23 20.13 1.276 3.140 .736 .990 2.1 4.730 .412 1.001 3-3
 
SITE 5-C 2 9.11 32.35 23.24 -7.613 24.691 -3.745 1.618 2.2 12.107 .652 .994 7.6
 
SITE 5-C 3 10.65 32.00 21.35 1.149 -. 192 .584 1.027 4.9 1.650 .402 .995 3.8
 

SITE 1-D 1 7.55 27.17 19.62-37.S1810C.386-25.841 1.029 5.1 30.092 .682 .998 13.1
 
SITE 1-D 2 6.63 26.51 19.88 -4.590 36.076 -2.436 1.002 .9 28.392 .533 .998 2.6
 
SITE 1-D 3 8.09 32.21 24.12 -2.063 21.037 1.460 1.007 1.8 20.568 .568 1-000 1.5
 

SITE 2-D 1 13.66 31.88 18.22 -. 730 6.902 .063 1.057 6.8 6.031 .604 1.007 4.9
 
SITE 2-0 2 14.04 30.62 16.58 .170 7.560 3.107 1.013 4.0 11.116 .E37 .996 3.1
 
SITE 2-D 3 16.96 31.77 14.81 -2.680 16.787 -. 871 1.034 2.4 12.791 .580 .997 3.2
 

SITE 3-0 1 11.84 29.96 18.12 .264 2.681 3.185 .958 5.1 6.418 .723 .999 3.5
 
SITE 3-D 2 14.04 30.62 16.58 .621 1.304 -.228 .998 1.6 1.690 .238 1.001 1.3
 
SITE 3-D 3 9.17 28.21 19.04 .818 -. 187 .568 1.000 5.2 1.314 .448 .997 4.8
 

SITE 4-0 1 7.95 20.43 12.48 -. 031 7.181 3.529 .962 7.6 11.005 .659 .992 6.0
 
SITE 4-D 2 7.19 27.34 20.15 -:'.497 10.872 1.847 1.022 3.4 9.899 .735 .990 4.5
 
SITE 4-0 3 7.42 27.84 20.42 .258 2.996 -.244 1.003 1.2 2.997 .415 1.000 1-2
 

SITE 5-D 1 29.55 32.20 2.65 -1.387 8.023 1.063 1.000 .8 7.587 .667 .998 1.7 
SITE 5-D 2 30.29 31.94 1.65 .154 3.579 .305 1.009 4.3 4.118 .504 1.011 5.3 
SITE 5-D 3 33.95 37.17 3.22 2.207 .932 2.856 .999 1.6 6.384 .594 1.009 6.1 



TABLE A-74. TILr 08AIN FLOW, ELECTRICAL CONOUrTIVTTv AND SALT CONTENT, DRAIN 1 S. 

YEAR MC DAY TNT FLr'W FC VOLU F FLCW AC VCL ALT SALT AC SALT PATN EXPLANATTO ME 
DAYS L/,CC MMHO'l CU 4T!: M33/AY Cu M!S KCS KfO/AY KGS MM. 

72 F 7 7 .0275 4.7C 8.32 1.19 ?.3 -2.7C i.Ai 13. 
7 

57 
72 0 14 7 .1"50 2.r0 4C.'17 5.77 4P.4 1 71 .4 19.91 2c2.C 88 
72 F 2C C .8rlc 4.3C 49.51 8.'5 97.9 173.77 28.?. 
72 
72 

F 
7 

27 
4 

7 
7 

.C571 

.0271 
4.40 
4.00 

43.77 
25.49 

G.19 
3.r4 

14 .2 121.39 
19E.9£ '. 2 

19.4P 
'3.'iZ 

455.7 
F24.7 

a 
7 

72 7 1c [ .0119 3.70 IC."1 I.-, 176.7 25.30 4.22 50E.0 
72 7 18 8 .Ccc 3.70 4.11 .51 139.8 p.19 1.24 588.9 

TOTALS AN? ,Vn 48 .C436 4.7[ 3.77 18c." 11.62 599.9 

TABLE A-25. TILF rRAIN FLOW, ELEC7RICAL COMOUCTIVITY ANO SALT CCN'NT, PRA-N 2 S. 

71 11 1 7 .172C 5.40 52 .0 1 7.43 1.-'. 21.20 17.14 131." 
71 11 23 7 .:,2 rfl.. 3.7C ' ?1."5 17.77 173.' 3, 9.3 1.23 149.9 2 
71 11 32- 7 .173' ".1c !21.5 17.37 294.0 310.17 44.r7 798.1 It 
71 
72 

12 
1 

G 
25 

9 
5C 

.1340: 

.C474 
4.CC 
4.C 

79.57 
11.82 

13.'o 
7.84 

3774.4 
7. 7 

2-'o4P 
1r044 .23 

34.'!07.C 
2C.88 2011.8 4 

72 
72 

' 
2 

7 
10 

13 
3 

.r2"5 

.C25C 
4.3C 
4.40 

47.!9 
7."c, 

3.37 
2.30 

1Cq.4 
11E., 

119.-
30*.7 

9.1. 
;.GF 

11 -1i 
7151.c 

I 

72 
72 

2 
2 

22 
29 

12 
7 

.0596 

.rv"i 
4 -1 
'.9L 

43. 
I .q[ 

3.6' 
2.p 

80C.3 
P 7p.4 

1!2° 
97 

F 
n"l 

II.0" 
9.21 

2283.r 
-741.1 

29 

72 
72 

4 27 
5 

7 
8 

C041r 
.c1? 

2.,F9 
2.4r 

12.4: 
17.97 

1.7P 
2-.?, 

P90. 
q.8 

,7Z.2" 
29.20 

4.3' 
7.65 

7771.4 
74"r .9 

27 
4C 

IRIGATTO N 

72 C 9 4 .r'4C 2.2c 14.0> 3.G' 9*3." 21 .91 . ?412'oF 47 
72 
72 

5 
r 

19 
24 

iC 
5 

.0400 

.1382 
2 .9 
2.R0 

49.2' 
37.8r 

4.92 
7.0r 

972.' 
11 . 

7r.P3 
F.34 

7.6F 
13.27 

:439.4 
C"-5.7 

46 
74 

72 
72 

6 
F, 

7 
14 

14 
7 

.76'" 

.12 ' 
3.20 
3.10-

227.2,1 
1.99 

9.12 
8.8r 

1138.1 
1200.1 

24r.95 
122.80 

17.18 
17.5 

28 . 
2128.2 

97 
8" 

72 9 20r .12c 3.00 66.L1 11.1" 12E9 1 2.. 22.r 7r61.7 
72 
72 

r 
7 

27 
4 

7 
7 

.r!9c 

.P-1 
3.3C 
3.5C 

26.17 
46.74 

9.4" 
G.l 

172.-
1370.2 

1t, .47 
1C2.18 

1." 2 
14.90 

"1.71E 
728.2 7 

72 7 10 6 .011i 2.40 21.!4 4.8" 141P..S " .2 c .3 - ' ."2 
t2 
72 
72 
72 
72 

7 
9 
9 
'3 

1 
28 

1 
8 

15 

q 
I 

7 
7 
7 

.0277 

.cccl 

.0c 
r 
S
,, 

" 

.C178 
C.0c1 

3.30 
3.30 

1. 4 
i .c 
1. 90 

25.0S 
10.? 
19.79 

1 9.rl 
3.10-

3.2 
1.0' 

2.71 

2.3r 
.5f 

1 
1434.3 
444.6 

14EC.4 
14 80-. 
143. 

n 

47.89 
22.9 
20 .32 
-m!.8k 

3:.82 

9.32 
2.21 
3.79 
3.40 
.62 

'473.C 
74?'.1 
'291.4 

7475. 
-4r.3 

43 
40 

4 
72 
72 
72 

72 

1? 
9 

I0 

1c 

2 
22 
6 

11 

7 
7 
7 
5 

.C'4 
.rF42 
.[30G 

.1"3 

2.3 
2.20 
2.34 
2.45 

I 1-1 
21."' 
71. 

e 
" 

12. 3 

."4 
3.23 
4.44 
2.00 

143 . 
10.0,F 
1537.7 

150." 

.27 
C.7 

4- 1-
12.47 

.3" 
4.40 
6 5 

r 

3.81 

3482.3 
"-3.1 
'55,.r 
'578.4 

39 
C4 

7 

72 1c 2[ 9 .)20c 2.87 17.r1 1.9 r 150-7.qIc.4 r 3 78 3C'8., 5 
72 

72 
72 

1c 

11 
11 

27 

3 
i 

7 
7 
I 

.c,0 3 

.C37c 

. 149 

2.33 
3.3r 
3.3C 

i.07 
12.4n 
14.18 

1.52 
1.70 
2.m?7 

197'. 
1811.0 
1 05.3 

1..77 
24.Po 
'0.42 

".P2 
3.5, 
4.35 

37E?.7 
,r5 !. 
'984.0 

4 
47 

' 
72 11 17 7 .r!0r 3.30- 4. .64 1 c ,. . I.201. 3 970.E 11 

TOTALS ANr AVC ?2v05 .E932 3.93 5.40 1 r-. 22.52 IfO3.G 



TABLE A-ZF. TILF DRAIN FLOWt ELECTRICAL CONDUCTIVITY AND SALT CONTENT DrAIN 3 S. 

YEAR MM DAY TNT FLOW TC VOLUME FLOW AC VOL ZALT SALT AC SALT.PATN EXPLANATIONS 

DAYS L/SEC MMHOS CU MTS M3/DAY CU MTS KGS KC/DAY KGS MM. 

71 11 16 7 .3rlC 7.30 92.84 13.20 92.8 2_2C.26 31.47 ??C.7 

71 11 23 7 .21C'0 6.5C 156.34 22.33 249.2 7!1.19 1C0.17 n21.4 2 

71 
71 

11 
12 

30 
6 

7 
6 

.1660 

.1170 
6.30 
6.1C 

113.7' 
73.35 

16.14 
12.?! 

?Fz.q 
436.7 

473.EC 
299.00 

r7.57 
49.67 

1394.4 
1697.4 

30 

72 
72 

1 
2 

25 
7 

50 
13 

.0234 

.C150 
5.7C 
6.50 

703.26 
21.57 

6.07 
I.o0, 

739.F 
761.1 

117:!.q7 
Q5.51 

23.46 
Z.58 

2865.3 
?95f.8 

4 
r 

72 2 14 7 .Co0l 6.50 4.57 .S; 765.6 11.29 2.76 7970.1 29 

72 
72 
72 

t, 
E 
5 

9 
19 
24 

4 
10 

5 

.012 

.0210 

.0685 

3.60 
4.60 
3.10 

.22 
9.59 
19.33 

*OF 
.9r 

3.87 

765.9 
775.4 
794.8 

.74 
15.56 
43.38 

.18 
?.5C 
9.68 

297r.9 
7996." 
3,,44.Q 

47 
4r 
74 

,O 
72 
72 
72 
72 

6 
6 
F 
6 

7 
14 
19 
20 

14 
7 
5 
1 

.0511? 

.1I10 
140C 
.3940 

5.10 
4.80 
4.8C 
.40 

72.39 
49.f5 
54.22 
23.r7 

5.17 
7.01 

10.84 
23.07 

667.? 
91C.2 
97C.4 
993.5 

192.'n3 
157.82 
lrS.15 
Z8.99 

17.78 
27.5c 
33.83 
33.99 

3737.7 
3395.5 
'7564.7 
35r3.7 

57 
8F 

OPEN HYDRANT 

72 6 21 1 .140C '4.80 23.07 23.07 1016.6 33.99 38.99 36 42.7 

72 
72 

6 
7 

27 
4 

6 
7 

.C543 

.04C6 
4.qC 
5.80 

50.36 
28.7C 

8.39 
4.10 

1066.9 
1095.6 

ir8.77 
9').'30 

2r.4F 
14.26 

3801.4 
39C1.,? 

8 
7 

72 7 10 6 .0353 4.20 19.67 3.2P 1115.3 C3.94 10.66 3965.2 

72 7 18 8 .0246 4.60 20.70 2.59 1136.C 5 .21 7.4 4C?4.4 

72 7 28 10 .,363 3.90 26.31 2.67 1162.3 72.68 7.27 4C97.1 

72 8 4 7 .0V51 4.4C 12.52 1.7P 1174.8 33.77 4.82 413C. 

72 
72 

8 
9 

11 
1 

7 
3 

.p00 

.0C56 
4.4C 
1.78 

1.57 
.74 

.22 

.75 
1176.4 
1177-3 

4.5r 
1.48 

.64 

.49 
4135.3 
4136.P 

21 
43 

72 9 8 7 .Ol 4.CC 1.72 .?5 1178.9 3.24 .46 4140.C 40 

72 9 29 7 .0169 2.84 5.14 .73 1184.0 11.43 1.63 41!1. C4 

72 10 6 7 .C46 2.95 6.5G .93 119C.r 12.23 1.75 4167.7 7 

72 10 11 5 .0001 4.00 1.02 .?v 1191.5 2.29 .46 4166.0 7 

72 11 3 5 .0068 3.40 1.49 .3P 1193.0 7.59 .72 4169.E 47 

72 11 10 7 .0co 4.00 2.06 .29 1195.1 4 .35 .71 4174.5 IS 

TOTALS ANC AVG 2!6 .0586 5.37 5.nI, 1195.1 17.69 4174.5 



TABLE A-77. TILE DPATN FLOW* ELECTRICAL CONDUCTIVITY AND SALT CONTENT. DRAIN 4 S. 

YEAR MO. DAY TNT FLOW CC VOLUME FLCW AC VOL !ALT SALT Ar SALT PAIN EXPLANATIONS 
DAYS L/SEC MMHOO CU MTS M3/DAY CU MTS KGS KO/DAY KGS 1M. 

71 11 16 7 .140C 6.0c 42.34 6.29 42.3 .2 .56 11.79 37.rG 
71 
71 
71 

11 
11 
1? 

23 
30 

6 

7 
7 
7 

.C977 

.0792 

.CG73 

6.1c 
5.9G 
6.C 

71.88 
53.19 
44.C02 

10.77 
7.6" 
6.19 

114.2 
167.4
711.4 

?82.67 
217.45
170.17 

4O.3Q 
79.64-4.31 

36F.2 
577.77?.8 

2 
30 

72 1 25 50 .0111 5.60 169.34 3.3? 3R2. 6.71.43 1<.77 17R1.3 4 
72 
72 

2 
5 

7 
9 

13 
4 

.C001 

.035C 
6.0 
3.7C 

6.2 3 
6.'7 

.4p 
1.5-

3R7.7 
7-13.1 

77.71 
19.12 

1.32 
(4.78 

145.n 
14-4.1 

6 
47 

72 1 11C .C638 4.OC 42 . 184.77 435.P 117.91 11.70 1547.0 46 
72 24 5 .27200 3.00 77.1,' 14.1 507.? 12.70 '.St: 17?4.8 74 
72 r 7 14 .0696 4.00 "'05.!9 14. 7 717.' 5"7.71 3r.24 772 2.1 57 
72 E 1(4 7 .17,r 3.SC 71.5-r i.2-2 714. 5!CS. 7 7.9C 2477.4 2r: 
72 
72 

E 
r 

2" 
27 

6 
7 

.0934 
.C579 

4.7 
4., 

G7 , cU 
45-75 

I .?r 
G.0.04 

857.--7 
P198.1 

1h uc 
1 70,.9C 

31.P9 
l. 5" 

?C1.9 
75r.7 e 

77 7 4 7 .15cc 3.]0 07.17 8.3 9-,. 9 1-5. 27.19 "n6." 7 
72 7 1  .r5c 3. qtl c90. - I 7 o0 13.112.773.c2-7.6 
72 7 13 8 .C5 1 4.-? 7 " 5.4. " 

720".?122.1' 15.4C '1?5.9 
72 7 '7 C! .11 C, .015r1524" 3.' 9.4 72.17 . 7722.7 
72 
72 
72 

9 
8 

4 
I. 
13 

7 
7 
-, 

.273C 

. 132 
2.1 
3.E,-
4 ."' C 

2.: 
2. 

4 
S' 
.* 

7 
4.r' 

. 

.07 

1171.C 
1 4.7. 

125p.1 

01.. 
1.4" 
7.7F 

7.4' 
7.3 
1.42 

-'212.. r 
"4".2 
"' 1.v 

21 
1r 

7? 
7,7 

9 
q 

1 
8 

7 
7 

.22. 

.2116 
2.'I 
2.11 

7.14 
.2 

1.02 
1.59

';.' 
37.2 

-.-2 
22. 7 

2..' p 
'.F2 

.3G7. 
''3.0 

43 
4t 

72 
72 

9 
9 

15 
29 

7 
7 

.0c2 

.2r£0 
, 

-' I - " .t 9' 
.7 

1 ,.
212'.P 

'.. 

q,.27 
.77 

,.39 
' 
" 

'9 7. 4 
"(4 

7: io 7 .1102 4.4- '*. - 7.4 12'r.2 11..7 '0.33 t 8n.1 7 
12 F, .471 = 4.1. ,756 7.14 :",." ? 1.C, 2".71 * "9.0 7 

72 
722 

1:
12 

2
2' 

3 
" 

. 427

."R Z 
.0

.V2.:: 
L

? 
!I 

, 
1.:-1" 
' .' • I7t 

2.
.1 . r-'(

4 ."2 
"..

i-.72 :'0". 
.2 , 

1°•I4 
72,, 11 2 t ..... 5.4? 14 f, T .7 V 7. T C 47 
72 
72 

12 
1 1 

. 

: 
- -

. ... 
.=22" 

4.4? 
, 4"' 

7.2' 
71: 

, . 
7.1: 

1-,.-
l17'1.F 

.' , 
3-' ,!0 -

0.37' 
i. 

X' 4".a~"9"i- OPEN HYDRANT 

72 1: 10 9f, .23 5.10 ::.'" 2.7 , ' '.2' 421" 23 
72 11 1- 7 .20R7 7.4[ 77." ;.4: iu.o'4-. .. " *i4 I.O 
7? 
72 

11 
12 

24 
1 

7 
7 

.2,-

.CrCr 
6.'r 
6.5Uc;.1"r_ 

'% ... 
1 .5 

3. 
1.'' 

, (442.4 
51 2.-'4 1 

1l.9 30.°7 (4"''7.2 
4q72.1 

37 
3 

TO 7 
ALS AN n 

AV,- 7E7 .r535 4.2 5.f9. 1452.2 14. r 
4202.1 



TARLF A-2P. TILE PDAIN FLOW, ELECTRICAL CONDUCTIVITY AND SALT CONT.*NT, DRAIN 5 S. 

YFAR MV DAY TNT FLOW FC VOLU ME FLOW AC VOL cALT SALT AC SALT PAIN FXPLANATTONS 
DAYS L/I C MMHOI -U MTS M3/DAY CU MT' KOS K-,/DAY KGS IM. 

72 2 7 7 .22PC 10.7C F6.53 9.9; 6.5 231.35 33.C5 771.4 r CPFN HYDRANT 
7Z 2 22 1 .C737 C.80 157.92 1C.17 224.4 ?90 .1l q.38 1129.5 29 
72 2 29 7 .0cI1 7.PC 7.? 1.r53 21.G 32.28 4.61 1161.8 7 
72 F 9 4 .C150 7.f.0 2.F1 .G 274.3 12.39 .1. 1174.2 47 
72 5 19 1C .rlC9 8.1C 11.19 1.17 245.4 51.r9 5.71 1231.3 46 
72 r 24 5 .r?25 7.1C 22.33 4.47 :C7.8 11G.14 27.23 1347.4 74 
72 r 7 14 .C215 10.9c 73.79 5.?7 341.E 448.43 37.03 775.8 E7 

72 C 14 7 1rIC 9.3c 33.4E 5.64 z81.r 265,49 '7 9 3 ?O1.3 85 
72 C 20 6 .n538 ll.GC 45.12 6.G9 421.1 2EC.37 46.73 7341.7 
72 " 27 7 ,C2C7 IC.?c 22.5: 3.2- 443.7 15n.G? 22.8C 7501.1 s 
72 7 4 7 .009 9.40 7.14 1.7? 4rC.8 4 .45 G.49 "5 4S -
72 7 10 6 .ro1l IC.'C .78 .17 45i.6 4.9r .82 551.7 
72 7 13 1 .30c2 .26 13.05 13.r5 464.6 43.52 43.52 2595.2 
72 7 2C 2 .Cccl 10.CC 2G.10 13.0

r 
490.7 87.r4 47.52 7682.2 

72 5 15 7 .0384 6.2c 11.64 1.50. rC2.4 51.7C 8.7[ 7743.5 4 
72 " 22 7 C0Q6 1C.60 14.71 2.0? 516.6 77.50 11.c9 28?I. 3s 
72 9 29 7 .0119 12.20 6.2? .9 522.8 45o94 G.56 28G7.1 4 
72 10F 7 0044 12.50 4.93 .7" 527.7 3q.57 7.65 2906.6 7 
72 i 11 5 .accl 13.00 .17 .19 57.7 P.06 1.61 2914.7 7 
72 11 3 7 .Cc5c 11.4C 1.72 .2 53C.4 13.67 1.95 'In?8., 47 
72 11 Ic 7 .00 12.00.c-1.69 .. 4 5721 1?.8 1.84 7941.2 18 

T-TALS AN. AV !45 C425 9.5C 3.67 92.I 20". 2 S41. 



-r LC A-?3. TTLF ORATIN rLOW, ELECTRICAL CONICUrTTVTTY AND SALT CCNTENT, n:AIN c S. 

YFAR MO DAY TNT FLOW CC VOLUME FL W AC VOL SALT SALT A' SALT PATN -XPLANATIONS 
DAYS L/EC M4HOc !U MTS M3/DAY CU MTc KCS vr/DAY KCS MM. 

72 
7? 

4 27 
5 

7 
F 

.CCC 
X1,"5C 

12.9C 
10.9c 

2.4 ? 
4 .4 9 

. 

.rr 
r 2.4 

E .9? 
1C.14 
4.31 

1.t549.1 
4. 2n 44 . r 

27 
4F 

IRRIGATION 

7 
, 
r' 

9 
13 

4 
IC 

.C21 

.0213 
11.6c 
14.2C 

4.4 
13.53 

1.12- 1.27 
1.Q r 

11.4 
??.9 1r4 .PC 

. 
15.48 

7F,." 
231.3 

47 
4E 

72 , 24 r .070 3.30.. ?1.r 9? 4-. !7. r 162.c 72.4C 393.5 74 
72 r 7 14 .r01 13.40 64.77 4.67 116.3 46".45F '.53 n67.C S7 
72 C 14 7 .C517 13.2c 24.43 .49 140.-' 11.23 3f .1 1C74.? 83 
7
7' 

r 
-

2-Z:
27 7 

.0331
.{17, S 

11.30
3. ,, 

:1.98 
15.77 

3.C,
.1" 

I64.'
178.P 

176 .454 F
1?4 .5" 

9.o.6 
17.r, 1!75.2 F 

7? 7 4 7 .6 r 91 16.=6 8.6r7 1.r 1c0. I .7-, 11.25 1457.9 7 
72 110 c .C59 .I.Sr 3.Rc .64 19c.c 32 .2 5.54 1497.2 
77 7 13 9 . c l 13. I r.4 -,r In .r 15 .74 1.9: 1 FP?.4 
72 p 11 4 .17 9.Cp. 3.r4 7f- 195.1 22.54 5.I !"525. P 21 
7" 9 13 7 .Cr76 IC. I30 F6 5 2.2. 51.06Cc= ..7? 1 7F .7 I 
72 9 24 E .01S3 3.1G 6 .P7 1.01 ?C P.7 7 .6r 4.6C 1c73.6 

II P .[208 12.1 12.r 1.CP 221.4 ' .4n 7.81 IF66.1 43 
72 ? q 7 .202 4q.,I 1".44 1.77 7 .Pp rI.25 1?.61 1'54.4 40 
72. 15 7 .r476 7.0 ,. ,2 2.93 24. 3 1!7.2 1E;.75 1871.C 4 
72 22 7 .07r? 9.70 35.36 5.rP pn.p, 136.40 72.C7 ?2Fr.1 3S 
7? 0 29 7 .rO55 13.7C (7.2 6.77 33C.Q ?2 .73 4r. 3n 0.5 9 F4 
7. 10 6 7 . r'E I .1 '7r 3, .44 9."' 3 3 . 3 0 . 7C . -- ??5 In . 6 7 
72 1 r 11 . . ' 3.2c .1 ?.714 r R .3 77.r,7 155." - r 7-.? 7 
72 1. 29 217 . r C1.4iI5 1.' 40,I .7 -l. " 12.21 76f0.2I C 
72 1 r 27 7 ."!3 12 . 3p 9.07 1. ' 41 C 9 6 ..'" p 0.10 7PR.1 4 
721 11 3 .0212 11.30 8.?[ 1.77 419.7 60.53 q.70 79r'?.0 47 
72 11 1c 7 .r94 12.005 3.15 1.31 42.29 C.77 1. q "370.7 18 
72 11 17 7 .CV.. 13.00 7 . p .41 431 .' 3.10 1.'0 "93.p 11 

TOT ALS ANr A V 191 .r6r 1.67 2.2c 431.7 15.67 7913.8 

TOTAL 0AY5 Dr OUTFOIW, VOLIME AND rALT FOR 5 DRAIh r 

1202 .292 5. 1 25.2P 6401.0 2.68 186".? 



TAPLE A-.!C. TIL' DPAIJ FLOW, EL. :TRICAL CONDUCTIVITY AND SALT CONTENT, DRAIN I N. 

YEAR Mn DAY T mT FLOW CC VOLUME FLOW AC VOL SALT SALT AC SALT PAIN EXPLANATIONS 

DAY' L/SEC MMHOS CU MTS M3/OAY CU HTS KGS K-/DAY KGS MM. 

72 1 25 7 .0216 7.CC 6.83 .99 6.8 15.F5 2.22 15.5 4 IRRIGATION 
72 2 7 13 .0636 7.3C 48.41 3.77 S5.? 224 .99 17.31 24r.5 r 
72 2 22 15 .0555 3.40 77.18 5.1r 132.4 393.79 ,F.2c 634.3 29 

72 2 29 7 ,CCC1 8.4C 16.81 2.40 149.2 91.R0 17.11 726.1 7 
72 f 7 7 .3220 5.7C 97.40 13.91 246.6 446.35 63.76 1172.5 57 

72 F 14 7 .225[C 6.90 159._6 22.77 4C6.0 652.60 93.23 1825.1 8 
. 

72 r 20 6 .1210 6.60 84.50 14.08 490.5 37r.74 61.79 7195.8 
72 " 27 7 .1960 6.GC 95.96 13.6n 586.4 411.24 ,98.75 2,07.1 8 

72 7 4 7 .1267 6.80 97.17 13.91 F83.7 424.06 60.58 3031.1 7 
72 7 10 6 .0963 4.70 57.6? 9.60 741.4 215.36 35.89 7246.5 
72 7 19 8 .0242 6.6- 41.64 5.21 783.C i52.14 11.12 '399.4 
72 7 28 10 .C325 5.80 24.49 2.45 807.5 99.71 9.97 3498.1 
72 8 4 7 . 0 1 q 3 5.60 15.66 2.24 823.2 53.04 1.29 3,56.2 5 
72 8 11 7 .0165 7.00 10.03 1.55 974.0 44.33 6.33 "EO.5 21 
72 E 19 7 .0042 7.C0 6.26 .89 840.2 29.48 4.07 3629.0 10 

72 8 24 6 .r11 7. 00 1.11 .19 P41.4 5.07 .85 364.r 3 
72 9 29 1 .5900 .72 25.49 25.49 866.9 r3.96 F1.96 7698.0 64 OPEN HYDRANT 
72 9 30 1 .0500 .72 27.65 27.;6r 894.S 12.94 12.94 371L.9 EST. FLOW AND EC. 
72 10 6 6 .0268 5.90 19.91 3.7? 914.4 42.83 7.14 3753.8 
72 10 11 5 .0140 5.Cc 9.91 1.76 923.2 31.22 6.24 3785.P 7 
72 10 20 9 .CCCI 5.00 9.48 .61 928.7 17.82 1.98 38071.8 E5 
72 11 3 7 .0454 5.40 13.76 1.97 942.5 46.51 6.64 3R49.3 47 
72 11 10 7 .0144 5.40 18.09 2.58 960 .9 63.47 9.07 7912.8 19 
72 11 17 7 .0c00 5.40 4.35 .62 964.9 1r.28 2.18 3928.1 11 

TOTALS ANP AVG 170 .0657 6.'76 5.6e 964.9 23.11 39?8.1 



TABLE A-31. TILr DPAIN FLOWP ELECTRICAL CONOUCTIVTTY AND1 SALT CONTrNT DRAIN :' N. 

YEAR Mn DAY TU:T 
DAYS 

FLVW 

L/ZEC 
2C 

MMHOS 

VOLUME 

CU MT! 
FLCW 

M3/DAY 

AC 

CU 

VOL 

MTS 

SALT 
KO5 

ALT 
Kr/AY 

AO SALT PAIN 

KGS tAM. 
EXPLANATIONS 

71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
72 
72 
7? 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
77 
72 
72 

72 
72 
77 
72 
72 
72 
72 

10 
10 
10 
10 
11 
11 
11 
11 
11 
12 

1 
2 
2 
4 
5 
r 
5 

6 
F; 
F 
6 
7 
7 
7 
7 
2 
8 
8 
9 

12 
1 2 
Ir 
1C 
11 
11 
11 

1 
15 
19 
26 

2 
15 
1L 

23 
32 

5 
25 

7 
2? 
27 

5 
9 

13 
24 

7 
14 
20 
27 

4 
10 
19 
23 

4 
11 
13 
29 

G 
11 
20 
27 

3 
IC 
17 

7 
14 
3 
8 
7 

13 
1 
7 

7 
90 
13 
15 

7 
p 
4 

12 
5 

14 
7 
6 
" 
7 
6 
8 

1C 
7 
7 
4 
7 
8 

9 
7 
7 
7 
7 

.4172 
.2542 
.219C 
.170r 
.147C 
.120 
.2112 
.lEIC 
.1553 
.1162 
.C476 
.C168 
.C1c 
.r5cc 
.r33C 
.299C 
.177C 
.2700 
.131' 
.1812 
.131C 
.ClB 
.C673 
.C913 
.0471 
."2292 
.22?8 
.2"143 
.rrr1 
.C173 
.2172 
.E263 
.cr92 
.C0c! 
.21C7 
.rrs 
.r222 

9.72 
9.85 

10.2" 
9.C0 

11.22" 
11.22 
9.4C 
9. 2 
9.22 
3.52 
9.52r 
7.-2 
7.3C 
6.3c 
8.62 

g.3 
8.!C 
7. C" 
5.rC 
7.3C 
7..C 
6.5c 
9.rc 
7.3C 
8.rC 
7.1C 
5.3C 
5.42 
5.4C 
6.22 
6.51 
6.C 
7.2C 
7.2C 
6.1c 
5.12 
6. 

126.1F 
4C5.8_ 
61.17 
'z4.' 
95.8c 

173.72 
13.44 

12.49 
95.5 
91 .nE 
53.3 
3.17 

12r.9 
15.I2 
45.9E 
64 11 

1 93.6C 
87.91 

247.52 
94 .35 
80.P 7 
67.37 
43.11 
141.11 
47.93 
31.rF" 
13.42 
11.22 
2.49 
5.26 

20.13 
.3.95 

6.r3 
2.91 
3.27 
4.72 
I1.8 

18.ci 
29.99 
2C.39 
16.7 
13.E 
1 C. 
13.44 
16.2r7 
13.6F 
1 1.71 

7.C7 
2.78 
.7 

2. 1 
5.75 

16.23 
18.36 
17. S 
17.37 
13. 4 
13.4.1 

9. G 
6..72895.7 
6.85 
5.9? 
3.?r 
2.?-
1 rC 
.62 
.75 

1.2' 
.7n 
.G7 
.4' 
.47 
S 

-'2 

126.1 397.53 
831.n 2579.48 
593.1 794 .' 
727.2 920.C2 
f2!.2 

l 629.31 
961.8 i[ .9_ 
975.7 8.9_.5 

i0'. 7 694 .6 4 
I I3.Z 9(.2 0 

. 5 r'3 . 1 
1213.6 "182.1c 
1654.7 197.4' 
1665.7 r1iF-
1 28C.9 66.96 
1726.8 22.5G 
1791 .o 322 .2 
1974.5 '7f .2?' 
2C2.4 454 .2c 
2325.2 99! .14 
299.3 41r.93 
2480.7 424 .7r 
21547. , 3 . .7' 

22F.73 
?636.8 2r4.47 
72A4.F 277.q4 
7717.1 11.64 
2732. rf4 .Fr6
" 743., 42.q4 
'746.% 3.77 
2751.r 19.94 
2761 .6 4 .Qr 

7,, 6 . F - . 21 
2 7 7 1 . 27.2 
7774.4 17 .16 
7777.7 114.12 
279PZ. .97 
278. . .CC 

56.71 
184.10 
171.54 
103.5'P 
89.9" 
77.68 
9e 

". 
328 
7?.77 
4 7.4 

5.9 
3.4r 
9.7 

27.92 
2c.22 
7 .FP 

9r.8F 
'C.94 
r9.7C 
67.4C 
4 4 . 11 
12.39 
34.2" 
7n.77 
15,.9, 

.24 
5.3' 
2.19 
?.P7 
5."2 
3.44 
3.C7 
1.89 
2.22 
:2.59 

.8c 

397.5 
2976.0 
3370.6 
4198.7 
48-,8.0 
S837.8 
r9'7.8 

C6622.4 
721A.7 
7727.4 
9909. r 

10 1 C17.0 
101 2 . 
1v275.9 
l44P. S 

I 07769.4 
117.6 .2 
12160.5 
I'll5.6 
13564. 5 
1 "969.7 
14278.0 
14504.7 
14709.1 
14o47.9 
I I n6.E 
1r171. 
1 r212. 1 
!5"?0 .9 
1. 240.7 
I r282. 
15299.7 
1 r77. 3 
1 574C.9-
15!c4.1 
i5'77.4 
1 r779.4 

22 
44 

22 
z, 
'7 

2 
3D 

4 

7 ) 
27 
4C 
47 
4C 
74 
57 
35 

? 
7 

r 
21 
1r 
4" 
71 

7 
LC 

4 
47 
19 
11 

IRPIGATION 

TOTALS AN) AVf' 32C .c9Fk? 3 .C 9.54 2784. 47- 1 C 1 F379.4 



TABLE A-32. TILE DPAIN FLOW, ELECTRICAL CONDUCTIVTTY AND SALT CONTENT, DRAIN 3 N.
 

YE AR M n DAY TNT FLOW EC VOLUME FLOW AC VOL SALT SALT AC SALT PATN EXPLANATIONS 

DAYS L/rEC MMHOS CU MTS M3/AY CU MTS KGS KGC/AY KGS MM. 

71 10 26 7 .2780 6.60 84.07 12.01 84.1 lg0.32 25.76 iR0.3 22 

71 11 2 7 .225C G.qC 152.11 21.73 ?"6.2 6C7.37 95.34 847.7 30 

71 11 i6 14 .2290 6.4C 274.58 19.61 510.8 1186.87 84.78 '034.6 
71 11 23 7 .1720 6.50 121.2E 17.32 637.0 520.22 74.32 2554.8 2 
71 11 30 7 .1770 6.50 105.54 15.09 737.6 4 .19 E5.17 011.0 3C 
71 12 6 6 .1360 6.8c 81.13 13.52 818.7 3r.69 F8.45 3361.6 
72 1 25 50 .0695 6.30 443.88 8.8P 1262.F 18PO.8? 37.8r 5251.5 4 
72 2 7 13 .0231 8.CC 52.r 4.1C 1314.E ZI1.69 18.59 5493.2 6 

72 2 22 15 .CO35 8.4C 17.24 i.Ir 1371.8 91.87 6.12 5585.C 29 
72 2 24 2 .COOc 3.40 .31 .16 1332.1 1.70 .85 5E86.7 
72 4 27 7 .0490 6.40 14.95 2.17 1347.r 71.42 IC.20 5658.1 27 IRRIGATION 
72 E 5 8 .,99c 5.20 51.15 6.39 1398.1 192.13 24.i 5851.0 46 
72 5 9 4 .2790 5.20 65.32 16.33 1463.4 22C.7P 55.19 6071.8 47 
72 5 19 iC .3570 6.20 274.7E 27.48 1738.7 1017.9F 101.80 7n89.7 4G 
72 5 24 5 .420C 4.10 167.83 33.57 1906.0 5ri.82 112.3C 7651.5 74 
72 r 7 14 .2150 6.50 3 94.05 27.43 279C.1 1327.05 '4.5n 8974.6 57 
72 " 14 7 .2090 6.C 128.22 18.32 2418.3 520.88 74.41 9495.5 85 
72 F 20 6 .1620 6.10 96.16 16.03 2514.4 378.16 03.03 9873., 
72 F 27 7 .126C 6.60 87.9 12.44 2601.5 3E9.47 p1.35 1n8233.1 8 
72 7 4 7 .1040 6.ro 69.55 9.94 2671.1 2)84.82 4C.69 fln517.9 7 
72 7 10 6 .0935 4.80 51.19 8.53 2722.3 179.68 29.95 10697.6 
72 7 13 P .0748 4.60 58.16 7.77 2780.4 177.69 22.21 10875.3 
72 7 28 10 C617 5.00 61.99 6.70 2842.4 193.4? 19.34 11068.7 
7- 8 4 7 .C540 2.40 37.10 5.3r 2879.5 89.24 12.75 11157.9 5 
72 8 11 7 .C478 6.10 30.79 4.4n 2910_. v .04 17.15 11243.0 21 
72 8 18 7 .C258 6.50 22.26 3.18 2932.E 91.14 13.02 11334.1 10 
72 P 24 6 .0158 5.7r 10.78 IP.0 2943.4 42.75 7.13 I137F.9 9 
72 9 1 8 ,0136 7.00 IC.16 1.27 2953.5 41.94 5.24 11418.8 43 
72 9 3 7 .0126 4.80 7.92 1.13 2961.4 3C.38 4.34 11449.2 40 
72 9 15 7 .0092 5.60 6.59 .94 2268.0 22.28 3.18 11471.5 4 
72 9 22 7 .C068 8.50 4.84 .60 ?972.9 22.1' 31i 7 11493.F I5 
72 9 29 7 .C436 5.60 15.?4 2.18 298R.1 09.84 9.98 11_63.5 64 
72 10 6 7 0322 5.40 22.92 3.27 3fl11 .0 P1.95 11.71 1I F45.4 7 
72 IC 11 5 .0197 3.50 11.21 2.24 302?.? !,.43 6.49 11677.9 7 
72 I 20 9 .234 6.50 16.76 1.80 3r39.0 54.4S FC5 '1732.3 F5 
72 iC 27 7 CIC4 6.6r IC.22 1.4F 3r49.? A3.52 6.22 11775.8 4 
72 11 3 7 .0246 5.40 1r.0.8 1.51 3C59.8 41.28 5.90 11817.1 47 
72 11 10 7 .0138 6.4C 11.61 1.60. 3071.4 44.53 -S.36 11861.F 18 

72 11 17 7 .C059 8.00 5.96 .sF 3077.4 77.88 ".9- 11889.5 11 
72 11 24 7 200.39 3.70 2.96 .42 08C.7 16.08 '.30 119o r . , 37 
72 12 1 7 0n26 6.60 1.97 .28 3082.7 '3.77 1.4t 11915.4 3 
72 12 3 7 Vc0c 6.60 .79 .11 3083.1 !.37 .48 11918.8 

TOTALS AND AVG 360 .0S91 5.95 8.5F 3083.1 33.11 11918.8 



TABLE A-33. TILF DRAIN FLOW, ELECTRICAL CONDUCTIVITY AND SALT CONTENT, DPATN 4 N, 

YEAR MO DAY INT FLAW EC VOLUME FLOW AC VOL SALT SALT AC SALT PAIN EXPLANATIONS 
DAYS L/.' C MMHOS CU MTS M3/DAY CU MTS KCS KG/DAY KGS MM. 

71 1i 15 7 .346C 7.20 104.63 14.9' 1C4.E 244.S4 34.9? 244.8 39 
71 
71 

10 
10 

13 
26 

3 
8 

.?9-9 

.2260 
7.20 
7.20 

82.r8 
179.02 

27.5. 
22.3F 

IR7.3 
366.3 

86 .2E 
837.R? 

129.99 
104.73 

631.8 
1469.6 22 

71 
71 

11 
11 

2 
13 

7 
11 

.192n 

.1320 
7.40 
7.4C 

126.40 
153.9G 

18.0{ 
14.00 

492.7 
E46.7 

599.79 
74C.57 

85.69 
r7.32 

?069.4 
7810.c 

30 
77 

71 
71 

11 
11 

16 
23 

3 
7 

.277C 

.19q 
6.2c 
6.70 

53.n0 
143.G4 

17.r7 
20.52 

69C.7 
P43.4 

234.29 
007.71 

78.1r 
8G.03 

7C44.3 
7E46.5 2 

71 11 30 7 .170 6.7C 116.42 1G.G 959.q 0C'.c3 72.43 4153.5 30 
71 
7, 

12 
1 

6 
25 

6 
50 

.1430 

.0596 
G.60 
7.10 

85.54 
437.f2 

14.26 
8.75 

1C45.3 
1432.0 

369.73 
794P.49 

61.F7 
30.97 

4573.2 
G471.7 4 

72 
72 
72 

2 
2 
-

7 
22 
29 

13 
15 
7 

.0235 

.1lO 
.0l01 

9.c 
10.2C 
10.2c 

46.67 
2? .10 
3.24 

3.59 
1.47 
.4C 

1529.E 
1551.7 
1554.4 

244 .20 
1 _-7.93F 

21.4r 

19.78 
.19 

7.00-

r715.9 
081-.8 
6975.7 

G 
29 

7 
72 
72 

4 
5 

27 
5 

7 
8 

.C72C 

.09lc 
7.2C 
7.CC 

21.8"N 
57.F72 

3.11 
7.13 

157G.7 
1033.c 

1:11.98 
2!,3.40 

17.41 
32.43 

["97.1 

7256.6 
27 
46 

72 13 4 .2260 5.:1 55.12 13.70 1638.9 ?1,.77 r4.12 747z.4 U7 
72 
72 
72 
72 

5 
E 
0 
E 

19 
24 

7 
14 

IC 
5 

14 
7 

.5640 

.54CC 

.245C 

.653C 

4.3C 
5.1C 
5.G0 
4.9C 

741.73 
238.4E 
474.77 
-71.5. 

34.13 
47.5. 
'7.9]1 
39.79 

?3C.? 
7268. 
743.4 
'lu.q1 

loq?, ] 
770.51 

I5 51 .41 
" .7' 

104.2. 
14.7r 
1 1!. 2 
174.4 

8516.0 
1244.5 

10802.9 
11 E7,.6 

46 
74 
57 
8' 

72 1'C 6 .3642 5.1C ;64.64 44.11 1279.r 0CC.00 143.71 17536.7 
72 F 27 7 .2360 6. 32.P9. 20.00 34c2.7 6-2.55CI .E 12.4 2 
72 
72 

7 
7 

4 
10 

7 
6 

.167C 

.1443 
6.% 
6.10 

-Ii.<i 
3C.61 

17.41 
13.44 

35q4.7 
664.7 

1 . 
>'2.IC 

77. ', 
--. 7-

3'30.3 
14L6L.4 

7 

72 
72 
72 

7 
7 

19 
2 

4 

9 
10r 

7 

.110 

.2746 r 

. 595 

5.0,2 
."? 

,7 

53.I 

31.9i 
41 . 

17. 
5.10 
1.97 

F7W'.F 
433.8a 

' -

333.]1 
25.59 

i . 

431. It 
26.90 
1 B.47 

72 r r'. 
1bS.1.1 

R7. 7 c; 
72 
7? 

F. 
8 

11 
13 

7 
7 

.C4 P 

.0334 
5. V '' 

7 
4.G 

.4I0 
"'c 

"' ~ 7.11 y'7 q" 
' 

1 4 
''8 

C4. 

72 
72 

4. 24 
1 

r 

9 

. 02-, 
.C279 

. 

7 
14 

15 
2 2 

I 
4 

3 
O 

'2.71 

. 

' 

-

S 
1 

'l! 
r 
7 4Z 

72 9 8 7 .C1R4 1? 1. 7P 7 . 1 1 .7 40 
77 9 15 7 .(177 7 . ' 9.- 1.' 3.:. ,4 
72 
72 

9 
c 

22 
29 

7 
7 

.013 P 

.C44L 
7.8 
5 

-¢ 
7 17 

., 
. 

:" 

.E72.. 
.. 7 

. 3 4 
72 
72 10 

c6 
1 

7 
5 

.C12 

.0?1" 
5.4C 
3. 1 C 

77 
11.4 

3.2' 
22 

"C.4 
4,1-(J. 

.-. 
. 4 C.0 

7 
7 

77 
72 
72 
72 
72 

1r 
1c 
11 
11 
11 

20 
27 

1 
10 
:7 

9 
7 
7 
7 
7 

.C307 

.019 

.C304 

.v2? 

.C163 

G.'I 
6. 
6 .00 
7.7c 
8.00 

2. .007.1 
15. 0 

14 . 7 
15.4t 
11.9 

.0 
2.1' 
.!" 

2.22 
1R 

4 C r.1 
40-C 2' 
14C'7.? 
4113.-
4121.0 

',7 
CF .9, 
%.t 

.3 
1.9c 
3.50 
3.0,7 

I1'E74.7 

559C.3 
'5652 6 
1 719.F 

,770.3 

rS 

(4 

47 
18 
1 

7: 11 24 7 .Cc7 8.70 7.A0 1.1 4132. 41.40 5.91 1 517.4 37 
7? 12 1 7 .0966 8.70 4 .93 .ti 4117.L 77 . 3.97 15844.9 3 
72 12 3 7 .Ccc 8.70 '.0 .2" 4179.4 11 .5 1.6i 15955.2 

TOTALS ANt] AVG 37, .1274 5.S9 11.0: 4139.4 42.17 15855.8 



TABLE A-34. TILE DRAIN FLOW, ELECTRICAL CONDUCTIVITY AND SALT CONTENT, DRAIN 5 N. 

YEAR MO DAY TNT FLOW SC VOLUME FLOW AC VOL ,ALT SALT AC SALT PATN EXPLANATIONS 
DAYS L/SEC ZiMHOS CU MTS M3/DAY CU MTS KGS KG/DAY KGS MM. 

72 1 25 7 .0621 1C.CC 18.78 2.68 18.9 c1 .53 8.72 61.0 4 
72 7 T 13 .C2E7 13.CC 49.37 3.84 6.6 372.78 28.68 433., 5 
72 2 22 15 .011? 14.2C 25.r' 1.67 93.7 221.11 14.74 694.9 29 

72 2 29 7 .C01 15.50 3.63 .52 97.3 34.44 4.92 639.4 7 
72 4 27 7 .0110 9.55 3.36 .48 100-. 25 .18 3.74 715.5 27 IRRIGATION 
72 5 19 12 .0940 7.90 54.43 4.54 155.1 29S.97 74.91 114.5 46 
72 5 9 I .1520 9.1C 106.27 10.63 261.4 587.15 58.72 16P.7 47 
72 5 23 4 .2000 3.00 6r.83 15.21 322.2 357.81 89.4c 1959.5 74 EST. FLOW AND EC 
72 5 24 1 1.OCcO 6.4C !1.84 51.84 374.0 259.46 253.46 2218.9 OPEN HYDRANT 
72 5 25 1 .200 4.05 51.14 51.84 425.9 175.22 175.22 2394.1 FST. FLOW AND EC 
72 £ 7 13 .173 4.10 259.43 16.11 635.7 551.45 42.42 2945.6 57 
72 c 14 7 .35C 7.10 159.1E 22.59 7q3.5 575.98 32.24 3521.3 85 
72 r 20 6 .1860 8.10 138.93 23.16 932.4 689.32 114.39 42C7.6 
72 6 27 7 .1110 8.55 89.81 12.3 IC212.2 484.54 C1.22 4692.1 8 
72 " 4 7 .C700 11.1n 54.73 7.82 1077.5 348.66 49.?1 5n40.8 7 
72 7 10 6 .P482 8.6c 3r.64 5.11 13C7.6 19.10 32.69 537.C 
72 7 18 8 .0242 11.60 25.n2 3.13 1132. F 164.27 7q.53 5401.2 
72 7 28 i .0115 9.3C 15.42 1.54 1148.0 194.76 10.48 5506.0 
72 F 4 C.5193 9.50 9.31 1.33 1157.4 55.39 7.91 5r61.4 5 
72 a 11 7 .0149 10.50 10.34 1.48 1167.7 65.54 9.36 5626.9 71 
72 8 18 7 .c5 11.8 6.26 .89 1174.C 45.37 6.48 F672.3 iC 
72 P 24 6 .C031 6.60 2.31 .38 1176.3 13.80 2.30 E686.1 9 
72 9 1 7 .0296 13.10 9.82 1.41 1186.2 63.31 9.0'4 5749.4 43 
72 9 8 7 .0246 5.60 16.39 2.34 1202.5 99.61 14.23 5SU9.0 40 
72 9 15 7 .0182 12.60 12.94 1.85 1216.5 76.5E 10.14 5925.6 4 
72 9 22 7 .C13E 13.60 9.62 1.37 1225.1 81.88 11.70 er057.4 32/ 
72 9 29 7 .0294 13.80 13.00 1.86 1238.1 115.79 16.54 F123.2 04 
72 ic 6 7 .5195 8.20 14.79 2.11 1252.9 105.73 15.1n 5779.5 7 
72 I0 11 5 .C120 13.75 6.80 1.36 1759.7 48.43 9.69 6?77.4 7 
72 10 2C 9 .0165 15.10 11.08 1.23 177C.8 103.77 11.52 6781.1 6S 
72 10 27 7 .0100 10.70 8.01 1.14 1278.8 67.19 9.60 6448.3 4 
72 11 3 7 .0174 14.35 8.29 1.18 1787.1 67.3? 9.6? F515.6 47 
72 11 I0 7 .0125 14.60 9.04 1.29 129F.1 84.92 12.13 6600.5 is 
72 11 17 7 .0O86 15.05 6.38 .91 1302.5 61.38 8.77 66I1.9 11 
72 11 24 7 .C066 16.c 4.6C .6c 1307.1 4.6.31 6.62 970P.2 37 
72 12 1 7 .0081 15.00 4.45 .G4 1311.5 44.79 6.40 6753.5 3 
72 12 8 7 .0000 15.00 2.45 .35 1314.n ?3.88 3.41 S776.9 

TOTALS AND AVG 273 .0557 7.93 4.81 1314.C 24.82 6776.0 



TABLE A-35. TILE nRAIN FLOW, ELECTRICAL CONDUCTIVITY AND SALT CONTENT, DRAIN 6 N. 

YEAR M0 DAY TNT 
DAYS 

FLOW 
L/SEC 

EC 
MHHOS 

VOLUME 
CU MTS 

FLOW 
M3/DAY 

AC 
CU 

VOL 
MTS 

SALT 
KGS 

SALT 
KG/DAY 

AC SALT RATN 
KOS MM. 

EXPLANATIONS 

71 
71 
71 
71 
71 
71 
71 
71 
71 
71 
7' 
72 
72 

72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 
72 

le 
IC 
10 
10 
11 
11 
11 
11 
11 
12 
1 
2 
5 

6 
6 
6 
F 
7 
7 
7 
7 
p 
8 
p 
8 

11 
11 
11 

1 
15 
18 
26 
2 

13 
16 
23 
30 
6 

25 
7 
9 
7 

14 
20 
27 
4 

IC 
18 
28 
4 

11 
18 
24 

3 
10 
17 

7 
14 
3 
8 
7 

11 
3 
7 
7 
6 

rO 
13 
4 

29 
7 
6 
7 
7 
6 
8 

1C 
7 
4 
7 
6 
7 
7 
7 

.1020 

.0920 

.0820 

.C579 

.0500 

.C3rC 

.0904 

.0734 

.0745 

.0444 

.0404 

.0001 

.0390 

.0873 

.2310 

.1260 

.0532 

.C338 

.0253 

.0133 

.c091 
.0001 
.0050 
.00273 
.0001 
.0C91 
.0233 
.O0'fl 

17.70 
17.50 
17.20 
17.50 
18.20 
18.50 
18.50 
18.40 
17.20 
17.80 
10.60 
12.cc 
I.6C 

14.40 
9.10 

12. ] 
12.2G 
I1.60 
13.8C 
11.10 
8.40 
8.40 

11.0 
9.40 

I.00 
14.00 
14.00 
14.00 

30.84 
117.33 
22.55 
48.35 
32.63 
38.02 
15.60 
49.53 
44.72 
30.82 

183.17 
22.74 
6.76 

151.96 
94.74 
92.53 
54.19 
26.31 
15.32 
13.34 
9.68 
2.78 
.88 

2.21 
.62 

2.78 
9.80 
7.a5 

4.41 
8.38 
7.52 
6.04 
4.66 
3.46 
5.20 
7.08 
6.39 
5.14 
3.66 
1.75 
1.69 

5.24 
13.53 
15.42 
7.74 
3.76 
2.55 
1.67 
.97 
.40 
.2? 
.32 
.10 
.40 

1.40 
1.01 

30.8 177.43 
148.2 1342.27 
170.7 254.31 
219.1 545.26 
251.7 378.58 
289.7 453.44 
305.3 187.64 
354.0 594.03 
399.6 517.47 
430.4 350.56 
613.6 1 69f. 6 4  
636.3 167.06 
643.1 51.82 

795.0 1284.10 
889.8 723.59 
982.3 652.60 

1036.5 436.77 
1062.8 203.5C 
1078.1 126.46 
1091.5 107.96 
1101.1 61.33 
1103.9 15.19 
1104.3 5.56 
1107.0 14.64 
1107.6 3.92 
1110.4 21.70 
1120.2 89.16 
1127.3 64.12 

25.35 
95.88 
84.77 
68.16 
54.08 
41.22 
62.55 
84.86 
73.92 
58.43 
33.81 
12.85 
12.96 

44.28 
103.37 
108.77 
62.40 
29.07 
21.08 
13.49 
6.13 
2.17 
1.39 
2.n9 
.65 

3.10 
12.74 
9.16 

177.4 
1519.7 
1774.0 
2319.3 
2697.9 
3151.3 
3338.9 
3933.0 
4450.4 
4801.0 
6491.6 
6658.7 
6710.5 

7994.6 
8718.2 
937n.8 
9807.6 

10C11.1 
10137.5 
10245.5 
10306.8 
10322.0 
10327.6 
10342.2 
1[346.1 
10367.8 
10457.0 
16521.1 

22 
30 
77 

? 
30 

4 
6 
47 

177 
85 

S 
7 

5 
21 
I0 
9 

47 
18 
11 

TOTALS ANO AVG 265 .C492 14.36 4.7! 1127.3 '9.70 I0521.1 

TOTAL DAYS OF OUTFLOW, ;OLUME AND SALT FOR N DRAINS 

1770 .4960 7.38 42.86 13412.E 210.09 64380.0 

TOTAL DAYS OF OUTFLOW, VOLUME AND SAL' FOR ALL DRAIN c 

2972 .7286 6.79 68.13 12813.6 302.77 83005.1 



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

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

CONSTANTS FORTABLE A-36. ANALYSTS OF DRAWDOWN DATA TO COMPUTE DRAINAGE 

THE BASIC EGUATTONSt HF = HI/EXP(T*FI AND HA Hl, l-A*Ts*XPl 

= 
ORSERVATTON WELL 5 I SURF EL = 6.43 DRAIN EL = 4.43 D T D 24 MTS 

64.0 71.0T(I) = 0 6.0 11.0 18.0 28.0 32.0 40.0 50.0 57.0 

7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.0TT(I) = .0 6.0 5.0 

WLII) = 4.95 4.89 4.87 4.79 4.74 4.69 4.67 .0 .00 .o .00 

RUI) = .00 .0o 8.00 .00 .00 1.00 7.00 7.00 21.00 10.00 9.00 

Il1!) = .52 .46 .44 .36 .31 .26 

HF(I) = .52 .49 .42 .37 .30 .28 

HA(Il = .52 .47 .43 .37 .30 .26 

RH(I) = 1.00 .88 .85 .69 .60 .50 
.12 .15 .31 .40 .50
YfI) = .00 

EF(I = .00 .46 -4.80 1.39 -3.27 6.61 

EA(I) = .00 1.91 -2.64 3.61 -4.75 1.75 
2.7G RAHF = .997F = .0197 TF50 = 35.3 AERF = 

= .9602 TA5O = 32.6 AERA = 2.4 RAHA 1.00,0A = 0176 XP 

6.C9 DRAIN EL = 4.35 D T D = 24 MTSOBSERVATTON WELL 5 D SURF EL = 

T(I) = .0 6.0 11.0 18.0 28.0 32.0 40.0 50.0 57.0 64.0 71.0 

4.0 8.0 1C.0 7.C 7.0 7.0TITI) .0 G5C 5.0 7.0 10.0 

4.48 4.47 4.45WL(I) = 5.08 4.96 4.90 4.79 4.69 4.63 4.58 4.52 

R(I) = .00 ,CC 8.00 .00 .00 1.,0 7.00 7.00 21.00 10.00 9.0P 

HIl) = .73 .61 .55 .44 .34 .28 .23 .17 

HF(I) = .73 .61 .53 .44 .33 .29 .23 .17 
HA(I) = .73 .61 .54 .46 .35 .31 .23 .13 

RH(I) = 1.CC .84 .75 .60 .47 .38 .32 .23 
Y(I) = .00 .16 .25 .40 .53 .62 .68 .77 

EFII) = .00 .76 -3.17 -. 97 -3.79 4.17 .83 7.41 

EA(I) = .00 .05 -1.69 3.4G 1.82 9.07 -1.16-2r.65 
AERF = 2.01 RAHF = .996F = .0287 TF50 = 24.2 


A = .0423 XP = .75G4 TA5O = 26.2 AERA = 
4.74 RAHA = 1.000 

ORSERVATTON WELL 6 I SURF EL -- 6.26 DRAIN EL Z 4.31 D T D - 49 PITS 

T(I) = .0 6.0 11.0 18.0 28.0 32.0 40.0 F-00 57.0 64.0 71.0 
8.0 i.0 7.0 7.0 7.0TIll) = .0 6.0 5.0 7,X 10.0 4.0 

WLII) = 4.99 4.91 4.87 4.79 4.72 4.7V 4.64 4s60 4.E3 4.59 4.55 
8.00 .Do .00 1.00 7.00 7.00 21.00 10.00 9.00RUI) = .00 .0D 

Hil)) .6 .C c ,56 .48 .41
 
HF(I) = .68 .61 .55 .49 .40
 
HAIl) = .68 E0 .55 .49 .40
 
RH{I) = 1.00 .88 .82 .71 .60
 

YII) = .00 .12 .18 .29 .40
 
EF1I) = .00 1.3F -1.07 1.31 -1.55
 
EAII) = .00 .81 -1.02 1.86 -1.97
 

TF50 = 37.2 AERF 1.06 RAHF = 1.001F = .0186 
AERA = 1.13 RAHA = 1.00CA .0241 XP = .8496 TA50 = 35.5 
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TABLE A-37. ANALYSTS OF DRAWDOWN DATA TO COMPUTE DRAINAGE CONSTANTS FOR 

THE BASIC EQUAT'ONS9 HF = H1/EXP(TsF) AND HA 11I*11-A*T..XPI
 

OSERVATION WELL 6 D 'URF EL = 6.02 DRAIN EL 4.01 D T D = 49 MTS 

T(I) = .0 6.C 11.0 13.C 28.0 32.r 40.0 50.0 57.0 64.0 71.0 
TT(I) = .0 G.P 5.0 7.0 10.0 4.0 8.0 1p.0 7.0 7.0 7.0 
WL(T) - 5.14 5.01 4.93 4.83 4.72 4.67 4.59 4.52 4.4G 4.45 4.44 

RUI) .00 .cR 8.00 .10 .00 1.C 7.CO 7.00 21.00 iC.00 9.00 

Hil) 1.13 1.00 .92 .82 .71 .66 .58 .51 .45 
HF(TI = 1.13 1.02 .94 .84 .71 *E .58 .49 .44 
HAII) 1.13 .99 .92 .83 .71 .67 .59 .5r .43 
RHIT) - 1.00 .88 .81 .73 .63 .r8 .51 .45 .40 
Y(I) .00 .12 .19 .27 .37 -42 .49 .55 .GC 

Er(I) .00 2.24 2.25 2.08 -.21 .43 .01 -3.72 -2.90 
EAIT) .00 -. 52 -. 03 1.09 .64 1.83 1.94 -2.72 -3.87 

F = .0167 TF50 = 41.6 AERF 1.54 RAHF = 1.0ln4 
A - .0324 XP = .7287 TA50 = 42.7 AERA 1.40 RAHA = 1001 

OBSERVATION WELL 7 I SURF EL = 6.31 DRAIN EL = 4.31 D T D Z 24 MTS 

TIII) .0 6.0 11.0 18,0 28.0 32.0 40.0 50.0 57.0 64.C 71.0 
TT{I) = .0 6.0 5.0 7.0 10.C 4.0 8.0 10.0 7.V 7.0 7.0 
WL{I) = 4.97 4.84 4.73 4.66 4.65 4.61 4.63 4.61 4.56 4.55 4.52 
R(I) = .00 .00 8.00 .00 .00 1.00 7.00 7.00 21.0) 10.00 9.00 

H(I) = .66 .53 .42 .35 
HF(I) = .66 .53 .44 .34 
HA(Il) = .66 .53 .44 .33 
RHII) = 1.00 .80 .64 .53 
Y(I) .00 .20 .36 .47 

EFfI) = .00 -.45 4.25 -3.65 
EAMI) .00 .29 5.33 -6.83 

F = .0373 T.750 = 18.6 AERF = 2.09 RAHF 1.001 
A = .0410 XP = .8694 TA50 = 17.8 AERA = 3.11 RAHA - 1.000 

OBSERVATTON WELL 7 D SURF EL = 5.91 DRAIN EL 4.01 D T D = 74 MTS 

TIII) .0 G.0 11.0 18.C 28.0 32.0 40.0 5.0 57.0 64.0 71.0 
TTIlI .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.0 
WLII) = 5.08 4.98 4.90 4.78 4.71 4.65 4.57 4.49 4.43 4.42 4.40 
P(I) = .00 .0D 8.00 .00 .00 1.00 7.00 7.00 21.00 10.00 9.00 

H(I) = 1.07 .97 .89 .77 .70 .64 .56 
HF(I) = 1.07 .97 .89 .80 .68 .64 .56 
HA(I) = 1.07 .96 .89 .80 .69 .64 .56 
RHf(I = 1.00 .91 .83 .72 .65 .60 .52 
Y(I) = .00 .09 .17 .28 .35 .40 .48 

EF(I) = coo .05 .52 3.67 -3.09 -.68 -- 35 
EAMI) = .00 -1.34 -. 33 3.81 -2.10 .34 -. 16 

r .0163 TF5O = 42.6 AERF = 1.19 RAHF - 1.001 
A = .0254 XP = .7954 TA5C = 42.4 AERA = 1.15 RAHA 1.00C 
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TO COMPUTE DRAINAGE CONSTANTS FOR
TABLE A-38. ANALYSTS OF DRAWDOWN DATA 

HF = Hl/EXPIT*FI AND HA = HI*(1-A*T..XP)THE BASIC EGUATTONS, 

-

ORSERVATTON WELL 14 I SURF EL = G.10 DRAIN EL = 4.20 D T D - 12 MTS 

T(I) = .0 6.0 11.0 18.0 28.0 32.r 4O.J C.0 57.0 64.0 71.0 

TI(I) = D0 6.c 5.0 7.0 ILU, 4.0 8.0 10.0 7.0 7.C 7.0 
WLII) = 4.90 4.81 4.75 4.66 4.69 4.65 4.60 4.58 4.52 4.49 4.45 

R(I) = .00 .C 8.00 .00 .00 1.00 7.00 7.00 21.00 10.CC 9.0t 

H() = .70 .61 .55 .46 
HF(I) . .61 .54 .46.70 
HAII) = .70 .61 .55 .46 
RH(I) = 1.00 .87 .79 .66 
YI) = .00 .13 .21 .34 

EFII) = .00 .07 -.98 .92 
EA{I) = .00 -.05 -.64 .83 

AERF 1.000F = .0228 TF50 = 30.4 .49 RAHF = 
A = .0269 XP = .8750 TA50 = 28.2 AERA .18 RAHA = 1.000 

ORSERVATTON WELL 14 D SURF EL = 5.98 DRAIN EL = 4.01 D T D 12 MTS 

T(I) 0c 6.0 11.0 18.0 28.0 32.0 40.0 50.0 57.n 64.0 T1.0 

TIlI) = .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.C 7.0 

WLIT) z 5.00 4.91 4.82 4.71 4.64 4.59 4.53 4.49 4.43 4.41 4.38
 

R(I) - .00 .Do 8.00 ,CO .00 1.00 7.00 7.00 21.00 10.00 9.00 

H(I) .99 .90 .81 .70 .63 .58 .52 
HFII) .99 .89 .82 .73 .62 .;8 .50 

HA(T) .99 .88 .82 .73 .62 .58 .50 
RHI 1.0G .91 .82 .71 .64 .59 .53
 

YII) = .00 ,C9 .18 .29 .36 ,41 .47 

EF(I) = .00 -.57 1.56 4.45 -1.93 -.41 -2.92 
EAIT) = .00 -2.04 .62 4.54 -. 98 .53 -2.96 

F = .0168 TFSO = 41.2 AERF = 1.69 RAHF = 1.C02 

A = .0266 XP = .7903 TASC = 41.0 AERA = 1.67 RAHA = 1.000 

ORSERVATTON WELL 15 I SURF EL = 6.14 DRAIN EL = 4.14 D T D = ?4 MTS 

TII) - .0 6.0 11.0 18.0 28.0 32.0 40.0 50. 57.0 64.0 71.0 

Ti(I) = .0 6.0 5.0 7.0 1C. 4.0 8.0 10.0 7.0 7.0 7.0 
WLIT) = 4.88 4.79 4.73 4.64 4.66 4.62 4.60 4.57 4.50 4.47 4.44 

RI) = .00 .00 8.00 .C .00 1.00 7.00 7.00 21.00 10.00 9.00 

H(1) = .74 .65 .59 .50 
HFIII = .74 .65 .58 .50 

HAII) .74 .65 .59 .50 
RH!!) = 1.00 .88 .80 .68 

YII) = .00 .12 .20 .32 
EFtI) = .00 .14 -. 86 .73 
EAtI) = .00 -.05 -.59 .76 

F = .0214 TF50 = 32.4 AERF = .43 RAHF = 1.0Or 

A = .0254 XP = .8750 TA50 = 30.1 AERA = .35 RAHA = 1.00C 
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TABLE A-39. ANALYSTS OF DRAWDOWN DATA TO COMPUTE DRAINAGE CONSTANTS FOR 

THE BASIC EQUATTONS9 HF = H1/EXP(T*Fl AND HA = H1, I1-ATOXP) 

OBSERVATION WELL 15 D SURF EL - 6.07 DRAIN EL = .00 D T D 24 MTS 

TIll = .0 6.0 11.0 18.0 28.0 32.0 40.0 50.0 57.0 64.0 71.C 
TI(I) = .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.C 7.0 7.0 
WLI) = 4.97 4.85 4.78 4.68 4.59 4.55 4.53 4. 48 4.41 4.39 4.36 

R(I) = .O .00 8.00 .00 .00 1.O 7.00 7.0C 21.00 10.0 9.00 

H(Il1 = 97 .85 .78 .68 .59 
HFII) = .97 .87 .79 .69 .57 
HAIII = .97 .85 .78 .69 .58 
RH(I) = 1.00 ,8A .80 .70 .61 
Yfil = .00 .12 .20 .30 .39 

F.FI = .00 1.77 .81 1.17 -3.66 
EA(I) = .00 .13 -. 02 1.68 -2.09 

F = .0191 TF5O = 36.3 AERE = 1.48 RAHF - 1002 
A = .0306 XP = .7750 TA50 = 36.8 AERA = .78 RAHA - 1.000 

OPSERVATTON WELL 16 I SURF EL l;.95 DRAIN EL 4.14 D T D 12 MTS 

T(I) = .0 6oC 11.0 18.0 28.0 32.0 40.0 50.C 57,fl 64.0 71.0 
TIlI) = .0 6.0 5.0 7.0 10.0 4.C 8.0 In 0 7.0 7.0 7.C 

WLlT) = 4.86 4.77 4.71 4.62 4.62 4.56 4.63 4.54 4.45 4.41 4.38 
R(I) = 00 .00 8.00 .00 ,CO 1.C0 7.00 7,00 21.00 10.00 9.00 

Hi"( = .72 .63 .57 .48 
HFIII = .72 .63 .56 .48 
HAII = .72 .63 .57 .48 
RHII) = 1.00 .87 .79 .67 
Y(I) = woo .13 .21 .33 

EFiII = O00 ,11 -. 92 .82 
EAIII = ,00 -,05 -. 61 .79 

F = .0221 TF50 = 31.4 AERF = .46 RAHF 1.000 
A = .0262 XP = .8750 TA50 = 29.1 AERA = .3E RAHA - 1.000 

OBSERVATION WELL 16 D SURF EL = 6.14 DRAIN EL = 4.00 D T D = 12 MTS 

TI) = ,0 GO0 11.0 18.0 28.0 32.0 40.0 50.0 57.0 64.0 71.r 
TIlI) = .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.C 
WLI) = 4.95 4.84 4.76 4.66 4.60 .4.52 4.59 4.50 4.43 4.41 4.38 
RiII = 00 00 8.00 .00 .00 1.00 7.00 7.00 21.00 I0.00 9.00 

HIll = .95 .84 .76 .66 
HFIII = .95 .84 .76 .66 
HAIIl = .95 .84 .76 .66 
RHIII = 1.4D0 .t8 .80 .69 

YiI) .00 .12 .20 .31 
EFII) = .00 .13 -. 01 -. 11 
EA(I) = O00 .02 .22 -. 27 

TF50 = 34.1 AERF = .06 RIAF = 1.O00F = .0203 
A = s0235 XP = .8892 TAI0 = 31.1 AERA = .13 RAHA = 1.000 
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FORTABLE A-40. ANALYSTS OF DRAWDOWN DATA TO COMPUTE DRAINAGE CONSTANTS 

THE BASIC EQUATTONS, HF = H1/EXP(T*F) AND HA HI$(1-A.TeoXPI
 

SURF EL = 5.91 DRAIN EL = 4.14 D T D = 12 MTSORSERVATTON WELL 22 I 

T{I) = .0 6.0 11.0 18.0 28.0 32.n 40.0 50.0 57.0 64.0 71.0 

7.0 10.0 4.0 8.0 12.0 7.0 7.0 7.0TT(I) = .0 6.0 5.0 
4.32 4.29WL{I) = 4.82 4.70 4.62 4.54 4.53 4.49 4.51 4.43 4.35 

RIT) = .00 .00 8.00 .00 .00 1.t2f 7.00 7.00 21.00 10.20 9.00 
-


HtT) = .68 .56 .4R .40 
= .68 .57 .49 .39 

HAII) = .68 .56 .49 .39 
RH(IT = 1.00 .82 .71 .59 

YII) = .00 .18 .29 .41 
EFII) = .00 1.V2 1.11 -2.10 
EAfII .00 C9 1.31 -1.69 

AERF 1 .106 RAHF =1.021 

HF(I) 


F = .0307 TF50 = 22.6 
A = .0422 XP = .7967 TA50 = 22.3 AERA = .77 RAHA = 1.000 

OPSERVATTON WELL 22 D SURF EL = 5.98 DRAIN EL = 4.00 D T V - 12 MTS 

TIl) = .0 6.0 11.0 18.0 28.0 32.0 40.0 50.0 57.0 64.0 71.2 

TIl) = .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.0 

4.45 4.43 4.39 4.29 4.28 4.27
WL(T) = 4.78 4.70 4.65 4.59 4.49 
R(I) = .00 .02 8.00 .00 .00 1.00 7.)09 7.00 21.00 10.00 9.00 

HII) = .78 .70 .65 .59 .49 .45 .43 
HF(II) .78 .71 .65 .58 .50 .47 .41 

HA(I) = .78 .70 .65 .59 .50 .47 .40 

RH{I) = 1.00 .90 .83 .76 .63 .58 .55 

Y(I) = .00 .10 .17 .24 .37 .42 .45 

EFI I) .00 1.14 .47 -1.14 1.28 3.38 -4.92 
EAI( , = .00 .31 .18 -. 67 2.05 3.82 -6.17 

F = .0161 TF50 = 42.9 1.76 RAHF 1AERF 1.001 
A = .0225 XP = .8308 TA50 = 41.7 AERA 1.88 RAHA r 1.000 

ORSERVATTON WELL 23 I SURF EL = 5.83 DRAIN EL = 4.07 D T D = 24 MTS 

TI) = .0 6.0 11.0 18.0 28.0 32.0 40.0 50.0 57.0 64.0 71.0 

Ti(I) = .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.0 

WL(I) = 4.76 4.C5 4.56 4.46 4.43 4.40 4.42 4.35 4.30 4.25 4.23 

R(I) = .00 .00 8.00 .0o .00 1.0r 7.00 7.00 21.00 1C.CO 9.0{ 

HtI) = .69 .5R .49 .39 
HFII) = .69 .57 .49 .39 
HAII) = .69 .58 .50 .38 
RHII) = 1.00 .e4 .71 .57 

YII = .00 .16 .2q .43
 
EFIl) = .00 -1.25 .08 1.18
 
EAII) = .00 .09 1.35 -1.83
 
F = .0310 TF50 = 22.3 AERF = .63 RAHF = .999 

A = .0295 XP = .9392 TA50 = 20.4 AERA = .82 RAHA = 1.00O 
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TABLE A-41. ANALYSIS OF DRAWDOWN DATA TO COMPUTE DRATNAGE CONSTANTS FOR 

THE BASIC EQUATTONS, HF = H1/EXP(TsF) AND HA = Hlo1(-A*T*,XPI 

OSSERVATTON WELL 23 D SURF EL 6 0 DRAIN EL 3.9C D T D 24 MTS 

T(I) 0 6,0 18.0 32.0 50.0 64.n,0 11.0 28.0 40.0 57.0 71.0 
Till) .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.0 
WLT)- 4.77 4.68 4.64 4.54 4.46 4.41 4.35 4.29 4.23 '4.2? 4.19 

R(I) .Co .C 8.c0 .Co .00 1.00 7.00 7.00 21.CC 10.CC 9.O0 

H(I) . .78 .64 .51 .39.87 .74 .56 .45 .33
 
HFiI) .87 .79 .73 .65 .55 .51 .45 .38 .34
 
HA(l) .87 .78 .73 .66 .56 .53 .46 .37 .32
 
RH(I 1.00 .90 .85 .74 .64 .59 .52 .45 .38
 

Yi I .0O .10 . 15 .26 .36 .41 .48 .55 .62 
EFCI) = .00 1.C5 -1.91 1.C8 -2.02 .7 .08 -2.05 3.16 
EAII) .00 .35 -1.82 2.38 .27 3.10 1.50 -4.14 -3.76 

F = .0165 TF5O = 42.1 AERF = 1.34 RAHF .,999 
A = .0231 XP = .8195 TASO = 42.C AERA = 1.9? RAHA 1.0O 

OOSERVATION WELL 24 I SURF EL= 5.75 DRAIN EL = 4.07 D T D 12 MTS 

Til) = .0 6.0 11.0 18.0 28.0 32.0 40.0 50.0 57.0 64.0 71.C 
TT(I) = .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.0 
WLII) = 4.76 4.0 4.49 4.41 4.37 4.36 4.37 4.3C 4.?4 4.22 4.2V 
Rill = 000 0C 8.00 .00 .00 1.C0 7.00 7.00 21.ro 10.00 9.O0 

H(I) = .69 .53 .42 .34 
HFII) = .69 .54 .43 .32 
HAI) . *53 .44 .32.69 
RHII) = 1.00 .77 .61 .49 

Y(I) = .00 .23 .39 .51 
EFII . 1.22 -4.61,00 3.57 
EAII) .00 .22 4.12 -5.44 

F = .0419 TF50 = 16.5 AERF = 2.35 RAHF = 1.003 
A = e0583 XP = .7661 TA50 = 16.5 AERA = 2.45 RAHA = 1.Co 

ORSERVATION WELL 24 D SURF EL = 5.84 nRAIN EL = 3.90 D T D = 12 MTS 

TiI1 = 0 6.0 11.0 1 e0 28.0 32.0 L.C.0 50.0 57.0 64.0 71.0 
TIll) = .0 6.0 5.0 .0 10.0 4.r 8.0 10.0 7.0 7.0 7.0 
WLII) = 4.73 4.C4 4,59 4.50 4.44 4.38 4.33 4.25 4.19 4.1E 4.13 

R(II = 00 .CC 8.00 .0c co 1.0r 7.00 7.00 21.0C 1O.0 9.00 

HIT) = .83 .74 .69 .60 .54 .48 .43 .35 
HF{I) = .83 .75 .69 .61 .52 .48 .42 .36 
HAII) = .83 .74 .68 .61 .53 .49 .43 .35 
RH(I) = 1.00 .89 .83 .72 .65 .58 .52 .42 
YiI) = .00 .11 .17 .28 .35 .42 .48 .58 

EFITI) .00 1.36 -. 09 2.09 -4.19 .75 -1.74 1.97 
EAI) = 0D -.28 -1.09 2.28 -2.77 2.44 -.54 .42 

F = .0169 TF50 = 41.1 AERF = 1.52 RAHF = 1o001 
A = .0276 XP = .7771 TA50 = 41,6 AERA = 1.23 RAHA = 1.00t 
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TABLE A-42. ANALYSTS OF DRAWDOWN DATA TO COMPUTE DRAINAGE CONSTANTS FOR 

THE BASIC EQUATTONSt HF = Hi/FXPIT*F) AND HA - His1t-AST..XP)
 

4.00 D T D = 24 MTSOPSERVATTON WELL 31 I SURF EL - 5.67 DRAIN EL 

Ti) = .0 6.0 11.0 18.0 28.C 32.0 40.0 50.0 57.0 64.0 71.0 

TIM) .0 6.0 5.0 7.0 10.0 4.n 8.0 10.0 7.C 7.0 7.0 

WIll) = 5.06 4.86 4.71 4.52 4.41 4.39 4.36 4.30 4.36 4.31 4.27 

Rui) = .00 .00 8.00 .C0 .00 1.C0 7.00 7.00 21.00 10.00 9.00 

Hill = 1.06 .86 .71 .52 .41 
HFI) = 1.06 .85 .71 .55 .39 

HAiT) = 1.06 .85 .73 .56 .36 
RHiI) = 1.00 .81 .67 .49 .39 

Y(I) .0C .19 .33 .51 .61 

Eril) = .00 -. 73 .41 6.51 -5.81 
EA(I) = .00 -.83 2.11 8.64-12.88 

AERF = 2.69 RAHF = 1.0D2F = .n3G1 TFS0 = 19.2 
A = .0472 XP = .7931 TAS = 19.6 AERA = 4.R9 RAHA = 1.00V 

ORSERVATION WELL 11 D SURF EL = 5.52 DRAIN EL = 3.90 D T D = 24 MTS 

Ti) = .0 6.0 11.0 18.0 28.0 32.C 40.0 5C.0 57.f 64.0 71.r 

TIlI) = .0 6.0 5.0 7.0 10.0 4.0 8.0 i0.C 7.0 7.0 7.0 
4.24 4.13 4..16
WL(T) = 4.81 4.67 4.58 4.47 4.65 4.58 4.42 4.31 

RII5 = .00 .CC 8.00 .00 .00 1.00 7.00 7.00 21.00I 10.C0 9.00 

Hill = .91 .77 .68 .57 
HFII) = .91 .79 .68 .57 

HAII) = .91 .77 .68 .57 
RHiI) 1.00 .15 .75 .63 

YiII = .00 .15 .25 .37 
EFII) = .00 .83 .03 -. 85 
EAiI) .00 .01 .17 -. 22 

F = .0265 TF5O = 26.2 AERF = .43 RAHF = 1.0C1 
A = .0359 XP = .8117 TA50 = 25.7 AERA = .1 RAHA = .Oro 

ORSERVATTON WELL 32 I SURF EL = 5.67 DRAIN EL = 3.80 D T D = 49 MTS 

TI = .0 6.0 ll.C 18.0 28.0 32.0 40.0 50.0 57.0 64.0 71.0 

TTIh = .0 6.0 5.0 7.0 10.0 4.0 8.0 !r.0 7.0 7.0 7.0 
WLI) =5.13 4.90 4.77 4.60 4.45 4.61 4463 4.61 4.56 4.55 4.52 

R(I) = .00 .00 8.c0 .00 .00 1.00 7.00 7.00 21.00 10.00 9.00 

HIll = 1.33 1.10 .97 .80 .65 
HFIII = 1.33 1.13 .98 .81 .62 
HAil) 1.33 1.10 .97 .82 .63 
RH=II 1.00 .83 .73 .6C .49 
YII) = .00 .17 .27 .40 .51 

EFI ) = .00 2.54 1.37 1.42 -5.15 

EAII) .00 -.04 .29 2.48 -3.42 
F = .0275 TF50 = 25.2 AERF 2.10 RAHF l.CO4 
A =.0474 XP = .7235 TA50 = 26.0 AERA = 1.25 RAHA = 1.0c0 
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TABLE A-43, ANALYSTS OF DRAWDOWN DATA TO COMPUTE DRAINAGE CONSTANTS FOR 

THE BASIC EOUAT'TONS# HF HI/EXP(T*F) AND HA -HIlI-AT.,XP1
 

OBSERVATTON WELL 32 D SURF EL = 5.60 DRAIN EL - 3.90 D T D = 49 MTS 

TiI) = .0 6.0 11.C 18.0 78.r 32.0 40.0 50.0 57.0 64.0 71.r 

TTI = .0 6.0 5.C 7.0 10.0 4.r 8.0 i.0 7.P 7.0 7.0 
WLII) = 4.83 4.7r 4.62 4.49 4.42 4.67 4.45 4.32 4.72 4.15 4.1r 
PIl) .00 .00 8.00 .00 .00 1.00 7.00 7.00 21.00 10.00 9.00 

HIT) = .93 .80 .72 .59 
HFII) = .93 .80 .71 .60 
HAM = .93 .80 .71 .60 
RHMTI = 1.00 .86 .77 .63 
YtIl = .00 .14 .23 .37 

EFITI .00 .29 -1.47 1.20 
EA=T) .00 -.10 -1.15 1.53 

F = .0246 TFSO = 28.2 AERF .74 RAMF 1.000 
A = .0309 XP =.A453 TA50 r 2E.9 AERA .,69 RAHA = 1.000 

OPSERVATTON WELL 33 I SURF EL = 5.83 DRAIN EL = 3.80 D T D = 24 MTS 

TIl) = .0 6.0 11.0 18.0 28.0 32.0 40.0 5r.0 57.C 64.C 71.0 
TIl) .0 6.0 5.0 7.0 1C.0 4.0 8.0 10.U 7.0 7.0 7.0 
WLII) = 4.96 4.80 4.68 4.54 4.39 4.37 4.36 .ro .00 .rc .0r 
RIT) = .00 .00 8.00 .00 .00 1.00 7.00 7.00 21.00 10.00 9.00 

HIlI : 1.16 1.00 .8A .74 .59 
HFI) = 1.16 1.00 .88 .74 .58 
HAIT 1.16 1.10 .89 .75 .57 
RHII = 1.00 .86 .76 .64 .51 
Y(T) .00 .14 .24 .36 .49 

EFiI = .00 .09 .56 .66 -1.29 
EAII .00 -.47 .97 1.70 -7.79 

F = .024C TF5C = 28.2 AERr = .52 RAHF = 1.001 
A = .0324 X' = .8244 TA50 = 27.6 AERA = 1.19 RAHA = 1.000 

ORSERVATTON WELL 33 D SURF EL 5.58 DRAIN EL = 4.00 D T D 24 MTS 

TH I) - 0 6.0 11.0 18.0 28.0 32.0 40.0 M .0 57.0 64.0 71.0 
TI(l) .0 6.0 5.0 7.0 10.0 4.r 8.0 10.0 7.0 7.0 7.0 
WLI) 4.77 4.64 4.54 4.44 4.30 4.45 4.37 4.75 4.17 4.12 k.10 

R(I) .00 .00 8.00 .00 .00 1.00 7.00 7.00 21.00 10.00 9.00 

Hill) .77 .64 .54 .44 .30 
HFI) .77 .63 .54 .43 .31 
HAI) .77 .63 .55 .44 .30 
RHII : 1.00 .83 .70 .57 .39 
YiIl .00 .17 .30 .43 .61 

EFII) .(J0 -. 95 -o17 -2.35 3.57 
EAIT ) .09 -. 89 1.54 -. 07 -. 79 

F = .0324 TF5O = 21.4 AEPF = 1.41 RAHF = .999 
A = .0413 XP = .8098 TA60 = 21.8 AERA = .66 RAHA = 1.00C 
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TABLE A-44, ANALYSTS OF DRAWDOWN DATA TO COMPUTE DPAINACE CONSTANTS FOR 

THE IASIC EQUATTONSt HF = Hi/EXPITeFl AND HA = HI*(l-A*T*SXP) 

OBSERVATION WELL 41 I SURF EL = 5.01 DRAIN EL = 3.45 D T 0 = 24 MTS 

TIl) = .0 6.0 11.0 18.0 28.0 32.0 40.0 50.0 57.0 64.0 71,0 
TII) = .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.0 
WL(T) = 5.21 4.88 4.52 4.31 4.10 4.01 3.85 3.73 3.64 3.59 3.57 

RIl) = .00 .CC 8.C0 .CO .00 1.00 7.00 7.00 21.C0 10.00 9.00 

HII) = 1.76 1.43 1.07 .86 .65 .56 .40 .28 
HFII) = 1.76 1.41 1.17 .90 .62 .54 .40 .27 
HA(I) 1.76 1.34 1.15 .93 .67 .57 .39 .19 
RHII) = 1.00 .81 .61 .49 .37 .32 ,23 .16 

YI .00 .19 .39 .51 .63 .68 .77 .84 
EF(I) = .00 -1,SS 9.24 4.76 -4.46 -4-43 -.65 -7.16 
EAII) = .00 -6.09 7.55 8.28 2.70 2.23 -1.32-32.02 

F = .0372 TF50 = 18.6 AERF r 3.41 RAHF r 1.008 
A =.n773 XP = .6251 TA5O = 19.8 AERA 7 7.52 RAHA = 1.000 

OBSERVATION WELL 42 1 SURF EL = 5.30 DRAIN EL = 3.00 D T D = 49 MTS 

TII) c0 6.0 11.0 18.0 28.0 32.0 40.0 50.0 57.0 64.0 71.0 
TII) .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.0 
WLIT) = 4.93 4.77 4.49 4.25 3.97 S.86 3.74 3.64 3.54 3.45 3.36 

RIll .00 .00 8.00 .00 .00 1.00 7.00 7.00 21.CC 10.00 9.00 

HfI) 1.93 1.77 1.49 1.25 .97 .86 .74 
HFI) = 1.93 1.67 1.48 1.25 .99 .90 .74 
HAIl) = 1.93 1.72 1.55 1.32 1.00 .87 .62 
RHII) = 1.00 .92 .77 .65 .50 .45 .38 
YI) = .00 .8 .23 .35 .50 .55 .62 

EFII) .00 -5.56 -. 48 .31 1.72 4.25 .02 
EAII) .00 -3.10 3.86 5.52 3.09 1.63-15.63 

F = .024I TF5O = 28.9 AERF = 1.76 PAHF = .995 
A = .020)3 XP = .9510 TA50 = 29.1 AERA = 4.69 RAHA = 1,000 

ORSERVATION WELL 43 1 SURF EL = 5.43 DRAIN EL = 3.38 D 7 D = 24 MTS 

TI) = .0 6.0 11.0 18.0 2.,0 32.0 40.0 50.0 57.0 64.0 71.0 
TIllI) = .0 6.0 5.0 7.0 10.0 4.0 8.0 10.0 7.0 7.0 7.0 
WLII) = 4.94 4.66 4.51 4.29 4.06 3.98 3.82 .C0 .00 .q0 .00 
RII)= .00 .rO 8.00 .00 ,00 1.0 7.00 7.0C 21.0 10.03 9.00 

HII) 1.56 1.28 1.13 .91 .68 e60 .44 
HrII) = 1.56 1.30 1.12 .90 .67 .59 .46 
HAfI)= 1.56 1.28 1.12 .93 .69 .60 .43 
RHII) = 1.00 .82 .72 .58 .44 .38 .28 
Y(I) = .00 .18 .28 .42 .56 .62 .72 

EFIT) = .00 1.52 -1.24 -. 91 -2.20 -1.87 4.88 
EAII) = 00 -. 20 -.91 2.06 1.16 -.27 -2.76 
F = .0305 TF50 = 22.8 AERF = 1.80 RAHF .999 
A = .0488 XP = .7316 TA50 = 24.0 AERA = 1.V5 RAHA = 1.000 

ARHIII 1.00 .86 .76 .64 .54 .50 .44 .34 .39 
AYII) = .00 .14 .24 .36 .46 .50 .56 .66 .61 
AVERAGES, F .0250 AERF = 1.55 RATIO (ARAHF = 1.001 
AVERAGES, A .0343 AXP = .8179 AERA = 2.04 RATIO (ARAHA) = 1.000 
AVERAGES, ATF5O = 30.1 ATF5 = 27.7 ATA50 = 29.6 ATA5 = 26.4 
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TAPLE A-45. ESTIMATE OF SALT IN FIRST METER OF SOIL PFFILE, LEACHING PLOTS C-1 TO C-%. 

JUNE 19v 197Z AUGUST 2. 1972 NOVEMBER 21, 1972 DECEMBER 19, 1972 

RAIN SINCE JUNE 19. MM 22 438 450 
LEACHING WATER APPLIED. MM 0 750 1000 
TOTAL, RAIN AND WATER, MM 2? 1188 1450 

GYPSUM APPLIED IN JULY. TONS PER HECTARE 31.25 

PLOT NO DP PH EC SALT DP PH EC SALT DP PH EC SALT DP PH EC SALT 
CM MMHOS KG/HA CM MMHOS KG/HA CM MMHOS KG/HA rM MMHOS KG/HA 

C-i 1 a .0O .0 0. 20 6.19 13.5 9828. 15 7.29 5.7 3112. 20 8.1? 6.8 4950. 
2 35 7.02 14.0 17836. 20 7.40 17.7 12886. 35 7.30 7.? 9173. 2C 7.45 1C.5 7644. 
3 20 6.80 13.5 9828. 30 7.18 14- 15506. 20 7.72 6.5 4737. 30 7.22 7.8 8518. 
4 30 6.50 7.0 7644. 30 7.59 17.9 19547. ZO 6.72 6.z 6770. 30 7.52 6.4 6989. 
5 0 .00 .0 0. 0 .00 .0 0. 0 .Cc .9 0. C .nD .0 0. 

EST SALT. TONS IN TOP M/HA 41.54 C.7.77 23.70 28.10 

C-2 1 15 6.95 19.0 1C374. 20 7.35 12.7 888?. 15 F.99 5.0 2730. ?0 7.10 6.0 4368. 
2 
3 

45 
40 

7.09 
7.57 

16.6 
7.5 

27191. 
10920. 

4 ! 
15 

6.6C 
7.5C 

14.4 
13.0 

23587. 
7098. 

45 
40 

6.49 
6.71 

5.0 
7.2 

9664. 
1n483. 

45 
15 

7.32 
7.50 

5.7 
G.5 

9337. 
3549. 

A 0 .Cc .0 0. 20 7.39 19.0 13832. n .CC .0 0. 20 7.96 13.2 9610. 
5 0 .CC .0 0. 0 .00 .0 0. C .00 .n 0. 0 .0 .0 0. 

EST SALT. TONS IN TOP M/HA 48.48 53.4C 22.88 26.86 

0-3 1 15 6.61 14.1 7699. 30 7.09 9.8 10702. 15 7.02 4.3 2348. 30 7.72 8.5 9282. 
2 10 6.50 21.0 7644. 40 7.40 13.7 19947. in 7.45 5.8 2111. 40 8.11 2.4 3491. 
3 
4 

10 
35 

6.7r 
7.0C 

17.9 
17.C 

6516. 
21658. 

3n 
n 

7.70 
.00 

8.4 
.n 

9173. 
0. 

10 
35 

q.01 
7.60 

2.5 
3.5 

910. 
4459. 

30 
0 

P.0C 
.no 

5.5 
.0 

600C. 
C. 

5 30 7.C3 18.2 19874. 0 .CC .n 0. 3C 7.87 5.5 6006. 0 .nC .C 0. 

EST SALT& TONS IN TOP M/HA 63.39 39.82 15.83 18.78 

0-4 1 15 7.?0 14.5 7917. 35 7.30 17.0 ?1658. 1' 6.52 3.2 1747. 35 R.35 6.3 807s. 
2 25 7.41 15.5 14105. 35 6.10 15.7 20002. 25 7.?0 3.5 3185. 35 6.91 11.1 14141. 
3 30 7.2C 17.6 18564. 30 7.59 21.21 23150. 30 7.59 3.? 3494. 3C 7.17 8.0 8739. 
4 30 7.C4 12.9 14087. 0 .CC .n C. 30 6.80 2.8 7058. r .no .0 0. 
5 0 .C .0 0. c .00 .0 0. C .0" .n n. 0 .nC .0 0. 

EST SALT* TONS IN TCP M/HA 54.67 64.81 11.48 1O,,?O 

a MAXIMUM PC FOR NON-SALINE CLASSIFICATION = 4 MMHOS, OP AROUT 15 TONS OF SALT IN FTRST METER PER HA. 



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

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

OF SOIL PRFILE, LEACHING PLOTS D-1 TO 0-4.TASLL A-6. ESTIMATE OF SALT IN FIRST METER 

JUNE 19. 1972 AUGUST ?t 1972 11OVE!-. ER 21, 1972 DECEM2BER 19, 1972 

RAIN SINCE JUNE 19. 

LEACHING WATER APPLIED, 

TOTAL. RATN AND WATER, 

MM 
MM 
"M 

22 
0 

22 

438 
750 

1188 

450 
1000 
1450 

GYPSUM APOLIED IN JULY. TONS PER HECTARE 31.25 

PLOT NO DP 
CM 

PH EC 
MMHOS 

SALT 
KG/HA 

DP 
Co 

PH EC 
MMHOS 

SALT 
KG/HA 

DP 
CM 

PH EC 
MMHOS 

SALT 
KG/H 

np 
CM 

P" EC 
MMHOS 

SALT 
KG/HA 

D-1 1 

2 
3 

4 
5 

0 
40 
10 

20 
0 

.00 
6.59 
7.18 

6.90 
.CC 

.0 

15.0 
14.5 

9.4 
.0 

0. 

21840. 
5278. 

6843. 
0. 

30 

10 
30 

25 
0 

6.60 

7.70 
6.51 

6.01 
.CC 

19.0 

14-2 
17.? 

16-0 
.0 

20748. 
5169. 

1878?. 

14560. 
r. 

0 
40 
1C 

20 
10 

.00 
F.61 
S.20 

6.19 
6.97 

.0 
8.9 
10.1 

10.1 
12.0 

C. 

12958. 
3676. 

7353-
4368. 

30 

10 
30 

25 
C 

7.11 
7.65 

7.63 

7.23 
.C2 

9.0 

8.6 

10.8 

11.4 
.0 

9828. 
3130. 

11794. 
10374. 

0. 

EST SALT* TONS IN TOP M/HA 48.52 62.78 35.44 6.q7 

20 7.03 5.1 3713.
C.96 6.3 3440-

0-2 1 15 7.40 23.6 12886. 20 6.20 14.0 1C192. 15 


15 q.31 4.7 2566.
 
.0 0. 15 6.30 13.n 7098. 0 .00 ., 0. 


2 0 .00 

.0 0. 30 7.38 8.5 9282.


6.30 	14.2 15506. 0 .00 

2912. 45 6.68 9.0 14742. 5 6.51 10.3 1875.3 30 7.50 12.2 13322. 30 


4 55 7.30 6.5 13013. I 6.25 16.0 
n. 3C 7.92 13.3 14524.


0. 30 6.51 14.0 15288. 0 .o .c

5 0 .CC .0 


31.96
30.30
51.0
EST SALT. TONS IN TOP M/HA 39.22 
 -

15 7.41 8.4 4586.
6.99 7- 4259.

10 7.30 32.0 11648. 15 6.21 20.0 10920. i5
0-3 1 


7.1 7753.
 
2 5 7.4C 19.0 3458. 30 6.6C 15.0 16380. 20 6.72 0.0 6552. 30 8.07 

25 7.25 3.7 3367.
 
3 20 7.30 12.2 8882. 25 6.89 10.0 9100. 40 7.45 4.0 5824. 

30 6.98 5.4 5897.

4 40 6.8C 6.3 9173. 30 6.96 10.7 11684. 25 7.20 5.2 4737. 

.0 0.0 .00 .0 0. 0 .00 
5 25 6.80 3.4 3094. 0 .00 .0 0. 

21.60
21.37
48.0
EST SALT. TONS IN TOP M/HA 36.25 


25 7.32 18.6 1692r.
 
D-4 1 20 6.80 17.4 12667. 25 6.19 18.5 16875. 0 .00 .0 0. 


16380- 15 
 6.40 17.6 	 9610.
 
2 30 7.20 16.9 13455. IS 6.65 12.9 7r'43. 30 E.51 15.n 


8190. 2r 7.31 15.0 10920.
 
3 50 6.90 9.5 17290. 20 7.40 9.3 6770. 30 6.?9 7.5 


0 .00 .0 0. 30 7.39 7.1 7753.
 
4 0 .00 .0 0. 3n, 6.80 14.6 1 5943. 

0. 10 7.27 8.4 058.

0. 1C 7.2C 12.8 4659. 0 .00 .0


5 0 .00 .0 

48.27
C1.25 	 40.95
EST SALT. TONS IN TOP M/HA 48.41 


F- R-T M-TE --- ----- - -5 -O-- ----- U ---- -A-T- N -R- - - -- -	 --N---- ------- ATON-

MMHOSP OR ABOUT 15 TONS OF SALT IN FIRST MrTER PER HA.*MAXIMUM FC FOR NON-SALINE CLASSIFICATION = 4 
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TABLE A-47. ESTIMATE OF SALT IN FIRST METER 0 SOIL PRFILE, LEACHING PLOTS C-5 TO C-8.
 

JUNE 199 1972 AUGUST 2. 1972 NOVE.IBER 21, 1972 DECEMBER 19, 1972
 

RAIN SINCE JUNE 19. MM 22 438 450
 

LEACHING WATER APPLIED, MM 0 75C 1000 

TOTAL, RAIN AND W'.TFR, MM 22 1188 1450 

NO GYPSUM APPLIED 

PLOT NO OP PH EC SALT OP PH EC SALT DP PH EC SALT !P PH EC SALT
 

CM MMkOS KG/HA CM MMHOS KG/HA CM MMHOS KG/HA CM MMHOS KG/HA
 

C-5 1 15 7.50 16.5 9009. 2C 6.60 12.0 8736. 15 7.22 2.4 1310-
 20 7.87 5.3 3858.
 

2 30 6.48 14.6 15943. 
 25 7.91 8.5 7735. 3n 6.91 3.9 4259. 25 7.66 10.1 9191. 
3 30 6.90 21.5 23587. 30 6.30 11.0 12012. 3C0 6.32 3.9 11259. 30 8.10) 8.0 8736.
 

4 25 6.47 9.5 8645. 25 7.05 18.7 17C17. 25 7.40 8.3 8008. 25 
 7.59 6.4 5824.
 

.n C. 0 .00 .0 0. 0 .0 .0 0.
5 0 .00 .0 0. c .00 


EST SALT, TONS IN TOP M/HA 57.18 45.50 17.84 27.61
 

C-6 1 0 .00 .X 0. 15 7.44 11.9 6006. 20 7.62 2.5 1820. 15 7.85 2.9 1583. 

2 50 6.98 10.5 19110. 15 7.20 13.9 7589. 50 7.20 6.9 12558. 15 8.7C 2.2 1201. 

3 25 7.60 5.8 5278. 40 7.23 10.8 15725. 30 7.09 2.5 2730. 40 7.71 1.7 2475. 

4 0 .00 .0 0. 30 7.10 5.5 6006. 0 .C0 .0 0. 30 7.89 2.3 2512. 

5 0 .00 .0 0. 0 oOC .0 0. 0 .00 .0. V. c .00 .0 0. 

EST SALT. TONS IN TOP M/HA 32.52 35.33 17.11 7.77 

C-7 1 15 7.18 16.5 9009. 20 6.18 20.0 1456C. 15 7.62 5.c 2730. 20 7.30 3.7 2694.
 

2 0 .00 .0 L. 15 6.98 14.8 8081. 20 7.7C 3.6 2621- 1c 7.80 5.6 305R. 

3 20 6.35 14.0 10192. 15 6.51 8.0 4368. 20 7.42 3.9 2839. 15 7.87 2.5 1365. 

4 25 6.85 14.4 13104. 5C 7.70 10.4 18928. 30 8.60 5.5 Eco0. 50 7.71 4.0 7280. 
5 0 .00 .0 0. 0 .0C .0 0. 15 7.17 2.3 1256. 0 .Cc .0 C. 

EST SALT* TONS IN TOP M/HA 53.84 45.94 15.45 14.40
 

c-s 1 30 7.08 13.6 14851. 30 7.40 30.0 32760. 30 7.44 3.7 4040. 3C 7.50 5.2 5678. 

2 5 7.08 13.6 2475. 25 6.29 23.3 21203. 5 6.51 5.8 1056. 25 7.51 4.3 3913. 
3 35 7.28 11.2 14269. 20 7.3C 12.4 9027. 35 6.98 5.4 6880. 20 7.09 5.0 3640. 
4 5 7.09 13.9 2530. 25 7.60 16.2 14742. 25 7.70 6.4 5824. 25 7.69 4.9 4459. 

5 25 7.70 10.6 9646. r .00 .0 0. 5 6.52 6.4 1165. 0 .rc .C 0. 

EST SALT, TONS IN TOP MHA 43.77 77.73 18.96 17.oq
 

* MAXIMUM EC FOR NON-SALINE CLASSIFICATION = 4 MMHOSv OR ABCUT 15 TONS OF SALT IN FIRST MrTrP PER HA. 
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OF SOIL PRFILEe LEACHING PLOTS 0-5 TO D-8. 

AUGUST ?' 1972 NOVEMBER 21, 1972 DECEMBER 19, 1972 

TABLE A-48- ESTIMATE OF SALT IN FIRST METER 

JUNE 19v 1972 


4!;
438
27
RAIN SINCE JUNE 19, MM 

1o00
750
a


LEACHING WATER APPLIEDw MM 

22 1188 1450 

TOTAL. RAIN AND WATER. MM 

NO GYF.UM APPLIED
 -

PLOT NO DP 

CM 
PH EC 

MMHOS 

SALT 

KG/HA 

DP 

CM 

PH EC 

MMHOS 

SALT 

KG/HA 

DP 

CM 

PH EC 

"MHOS 

SALT 

KG/HA 

OP 

CM 

PH EC 

MMHOS 

SALT 

KG/HA 

D-5 1 

2 
3 
4 
5 

30 

15 
50 

5 
0 

6.30 

6.80 
7.58 
7.38 

.00 

13.0 

11.5 
10.2 
9.0 

.0 

14196. 

6279-
18564. 
1638-

0. 

30 

25 
10 
35 

0 

7.40 

7.06 
7.10 
7.19 

.0C 

28.4 

26.9 
19.1 
16.9 

.0 

31013-

24479. 
6952. 

21531. 
0. 

30 

15 
20 

C 
0 

6.99 

7.51 
7.20 

.ot 

.00 

9.2 

9.1 
9.1 

.0 
.0 

100q6. 

4969-
6625. 

0. 
0. 

30 

25 
1 
35 

0 

7.10 

7.91 
8.01 
7.75 

.00 

3.2 

4.2 
6.5 
9.5 

.0 

3494. 

3822. 
2366. 

12103. 
0. 

EST SALT* TONS IN TOP M/HA 40.68 83.97 33.29 21.79 

20 7.24 3.5 2548- 25 P.28 2.5 2275. 
D-6 1 20 7.43 17.4 12667. 25 7.20 17.5 15925. 

2.8 5606. 25 7.60 .2 2912. 
2 55 7.4C 11.0 22022- 25 7.00 20.2 18382. 55 7.3r 

2C 8.23 2.3 1674.25 6.99 2.9 2639.
15.9 11575.
3 25 7.C1 5.8 5278. 20 6.35 

.0 0. 30 8 .12 4.7 5132.7.40 9.6 10483. c .CC

4 0 .00 .0 0. 30 
.0 0. 0 .00 .0 0. 

5 0 .C0 .0 0. 0 .co .0 0. 0 .00 

11.99
10.79
E6.37
EST SALT. TONS IN TOP M/HA 39.97 

7.40 1.5 1638. 15 7.90 5.5 3003. 
D-7 1 30 7.29 20.5 22386. 15 7.52 19.8 IC811- 30 

7.7 7007. 
2 50 6.59 12.5 22750. 25 7.30 15-0 13650. 5C 7.60 2.9 5278- 25 6.99 

30 7.21 11.7 12776. 
3 2C 7.40 7.9 5751. 30 6.60 11.5 12558. 0 .00 .0 B. 

C .00 .0 0. 30 7.98 3.9 4259.
.0 0. 30 7.60 7.0 7644.4 Ll .00 

e. 0 .00 -0 . 0 .00 .0 0. 
5 0 .00 .0 0. 0 .0C .0 

8.64 27.0544.66EST SALT, TONS IN TOP M/HA 50.89 

25 6.90 3.7 3367- 25 8.89 3.8 3458.
 
D-8 1 25 7 20 14.0 12740. 25 7.69 13.2 12012. 

3.0 2730. 
0 .00 .0 0. 25 7.59 8.0 7280. 2C 7.62 3.0 2184. 25 7.41

2 
2911. 25 7.60 3.7 3367. 

3 25 7.10 11.3 10283. 25 6.58 12-5 11375. 25 7.63 3.2 
6.9 3767.
6.7C 9.5 5187. 10 7.60 4.0 1456. 15 9.10

4 a .00 .0 0. 15 
10 8.01 4.0 1456.


.00 .C 0. 10 7.29 9.3 3385. 20 7.9C 3.9 2839.5 0 

14.78
12.76
39.24
EST SALT, TONS IN TOP M/HA 4S.05 


- - - - - - N- - C---------L--- ---R -BOUT H,-- -T -N -T -T 5 N ------------PR 

FIRST METER PER HA.
* MAXIMUM FC FOR KNON-SALINE CLASSIFICATION =4 MMHOS. OR ABOUT 15 TONS OF SALT IN 



TABLE A-49. ESTIMATE OF SALT IN FIRST METER OF SOTL rPOFTLlETN LEACHING 
MAY 27-299 1973 

PLOTS AFTER RICE HARVEST. 

SAMPLE 
STTF 

NO DP 
Cm 

H 
M 

EC* 
n 

SALT 
VC/HA 

SAMPLE 
STTE 

NO PP 
CM 

PH EC* 
MMHOS 

SALT 
KG!HA 

SAMPLE 
SITE 

NO DP 
CM 

P4 EC* 
MMHOS 

SALT 
KG/HA 

C-1 1 30 7.4C 4.5 
? 5 F.98 4.3 
3 35 '.30 6.6 
4 5 .,2 3." 
5 I5 7.10 4.'! 

EST SALT, TONS IN TOp 'I/HA 
EST. SALT, OCT. 19t 1972+ 
CHANCE SINCE OCT. 19. 1972 
P"T. CHANrF SINCE 10-19-72 

4914. 
78". 

9408. 
71r . 

4459. 
19.27 
?9.1 r 

-8.8" 
31.41 

0-1 1 
2 

3 
4 
5 

25 
27 
75 
1V 
2[" 

7.4P 
7.7C 
7.5C 
7.-5 
7.5C 

3.r) !125. 
3." 2839. 
3.1 2321. 
3.0 142r'. 
4.1 2985. 

13.25 
76.n7 

-23.77 
64.3E 

E-1 1 
2 
3 
4 
c 

2C 
2r 
4r 
2C 
r 

7.20 
8.cl 
6.90 
6.8c 
.r' 

7.4 
5.3 

.0 
9.5 
.0 

2475. 
3858. 

0. 
6916. 

0. 
i.,5 

C-2 1 15 7.98 1.0 
2 20 R.28 2.0 
3 20 8.04 1.7 
4 30 7.40 2.2 
5 15 8.20 2.7 

EST SALT. TONS IN TOP M/HA 
EST. SALT, OCT. 199 1972+ 
CHANGE SINOF OCT. 19t 1972 
PCT. CHANCE SINCE 10-10-72 

546. 
1456. 
1238. 
2402. 
1474. 
7.17 
26.86 

-19.74 
73.51 

D-2 1 
2 
3 
0 
0 

11) 8.50 
'C 8.30 
20 7.F2 
0 C.0 
0 .00 

1.2 
I.? 
2.0 
.0 
.0 

1310. 
1820. 
2111. 

r. 
n. 

5.24 
31.96 

-26.7? 
93.60 

E-2 1 
2 
3 
4 
0 

55 
5 

35 
5 
0 

6.90 
6.50 
7.30 
6.70 
.00 

12.4 
14.7 
9.8 
17.7 

.0 

24P25. 
2F'5. 

12405. 
2493. 

0. 
42.48 

C-3 1 20 0.10 4.7 
2 50 9.5C 2.2 
3 25 8.18 2.9 
4 5 9.50 2.3 
r 0 .CC .0 

EST SALT. TONS IN TOP M/HA 
EST. SALT, OCT. 19, 1972. 
CHANGE SINCE OCT. 19. 1972 
POT. CHANGF SINCE 10-19-72 

3422. 
4004. 
2548. 
419. 

C. 
10.39 
18.78 
-8.39 
44.S6 

D-3 1 
2 
3 
C 
0 

20 
55 
75 
r 
P 
" 

8.26 
7.80 
8.25 
.00 
.00 

8.0 
1.3 
2.7 
." 

.c 

5824. 
2603. 
2457. 

n. 
0. 

10.88 
21.60 
-1r.72 
49.61 

E-3 1 
2 
3 
4 
S 

2C 
15 
IC 
25 
30 

7.80 
7.16 
6.90 
7.70 
6.98 

7.3 
10.2 
11.1 
11.0 
10.7 

5r14. 
5rs9. 
4040. 

IC10. 
11684. 
36.E2 

C-l 1 
2 
3 
4 

15 
30 
30 
25 

P.35 
7.7C 
7.00 
7.6C 

1.8 
1.7 
5.5 
2.3 

983. 
1856. 
6006. 
C093. 

D-4 1 
2 
3 
4 

3r
' 

1 5 
!'0 
5 

7.89 
6.98 
6.95 
7.4C 

3.9 
3.-
6.0 
5.? 

4759. 
2020. 

10920. 
1056. 

F-1 1 
2 
3 
4 

20 
15 
IC 
25 

7.20 
6.72 
7.7r 
6.60 

4.2 
8.5 
8.3 
10.7 

3058. 
4641. 
3021. 
97:7. 

a0 .C .c 
EST SALT. TONS IN TOP M/HA 
EST. SALT. OCT. 199 1972-
CHANGE SINCE OCT. 19. 1972 
prT. CHANCE SINCE 1C-19-72 

C. 
I0.94 
3C.9C 

-19.9C 
64.6C 

0 0 .0 .r 
1.25 
48.27 
-30.0? 
62.18 

5 3C 7.10 11.5 12558. 
33.01 

MAXIMUM EC FOR NON-SALINF CLASSIFICATIOm - 4 MMHOS + FROM TACLES A-45 TO A-48 



TABLE A-49. CONT. ESTIMATE OF SALT IN FIRST METER OF 
MAY 

SOIL PROFILE 
27-29. 1973 

IN LEACHING PLOTS AFTER RICE HARVEST. 

-- - ----------------------------------------------------------------------------------------
SAMPLE 
SITE 

NO DP PH EC. SALT SAMPLE NO 
CM MMHOS KG/HA STIE 

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

OP 
CM 

PH EC* 
MMHOS 

SALT 
KG/HA 

SAMPLE 
SITE 

NO DP 
CM 

PH EC* 
MMHOS 

SALT 
KG/HA 

C-5 1 15 8.10 3.5 
2 25 8.12 1.8 
3 30 8.31 3.7 
4 25 8.72 2.3 
5 5 7.92 3.2 

EST SALT. TONS IN TOP M/HA 
EST. SALT. OCT. 19. 1972+ 
CHANGE SINCE OCT. 199 1972 
PCT. CHANPE SINCE 10-19-72 

191. 
1638. 
4040. 
2093. 
582. 

10.26 
27.61 

-17.35 
62.82 

D-5 1 
2 
3 
0 
0 

40 
70 
7r 
r 
0 

8.29 
6.90 
6.90 
.00 
.00 

2.P 
4.F 
3.9 
.! 
.0 

4077. 
5023. 
4259. 

0. 
0. 

13.36 
21.79 
-8.43 
38.69 

F-2 1 
2 
3 
4 
5 

20 
10 
20 
25 
25 

7.60 
7.58 
7.30 
7.30 
7.40 

2.2 
3.5 
2.0 
5.1 
7.7 

1602. 
1274. 
1456. 
4641. 
7007. 
15.98 

C--6 1 15 8.10 .9 491. 0-6 1 10 8.20 2.1 764. 

Z 

2 10 7.50 .9 328. 2 
3 10 8.42 1.4 510. 3 
4 35 7.70 1.1 1401. 4 
5 30 8.30 1.6 1747. 5 

EST SALT. TONS IN TOP H/WA ".! a 
EST. SALT. OCT. 19. 1972+ 7.77 
CHANGE SINCE OCT. 19. 1972 -3.29 
PCT. CHANGF SINCE 10-19-72 42.38 

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

5 
2C 
4r 
25 

7.69 
8.35 
8.40 
8.26 

2.1 
3.2 
4.4 
1.7 

382. 
233C. 
6406. 
1547. 

11.43 
11.99 
-.56 
4.67 

C-7 1 15 8.48 
2 45 7.80 
3 40 8.40 
0 0 .00 

EST SALT. TONS IN TOP 
EST. SALT. OCT. 199 
CHANGE SINCE OCT. 19. 

2.9 
2.5 
1.4 
.0 

H/HA 
1972+ 
1972 

1583. 
4095. 
2038. 

0. 
7.72 
14.40 
-6.68 

0-7 1 
2 
3 
4 

15 
10 
30 
45 

7.19 
8.45 
7.20 
7.80 

2.3 
3.8 
5.0 
1.6 

1256. 
1383. 
546C. 
2621. 

10.72 
27.05 
-16.33 

PCT. CHANGE SINCE 10-19-72 46.41 60.37 

C-8 1 15 8.20 1.6 874. 0-8 1 20 7.80 1.4 1019. 
2 
3 
4 

35 
20 
30 

7.65 
7.59 
8.60 

4.3 
3.1 
6.1 

5478. 
2257. 
6661. 

2 
3 
4 

40 
10 
20 

8.4C 
7.40 
7.98 

2.3 
1.3 
1.0 

3349. 
473. 
728. 

0 0 .00 .0 0. 5 10 
EST SALT. TONS IN TOP M/HA 15.27 
EST. SALT. OCT. 19. 1972+ 17.69 
CHANGE SINCE OCT. 19. 1972 -2.42 
PCT. CHANGE SINCE 10-19-72 13.68 
-- - ---------------------------------------------------------------------------------------

8.40 2.9 1056. 
6.62 

14.78 
-8.16 
55.18 

-

AV. SALT TN FIRST M. 5-73 10.68 11.22 28.88 

- - - --------------------------------------------------------------------------------------
, MAXIMUM EC FOR NON-SALINE CLASSIFICATION = ' MMOS + FROM TABLES A-45 TO A-48 
,, EC VALUE FOR D-5, 70 TO 100 CM TAKEN AS 3.9 INSTEAD OF REPORTED VALUE OF 13.9 WHICH IS PELIEVED TO BE lN ERROR 



TABLE A-50. ESTIMATE OF SALT IN 2 METERS OF THE SOIL PROFILE TN LEACHING PLOTS 
JUNE 1q1972 

SAMPLE 
SITE 

NO DP 
CM 

PH EC, 
MMHOS 

SALT 
KC/HA 

SAMPLE 
'ITF 

N n DP 
CM 

PH ECs 
M MH0S 

'ALT 
KC/ / 

r-i 

EST !ALT@ 

1 50 

2 35 
3 20 
4 45 
F 15 
f, 35 

TONS TN 

7.C2 

7.02 
F.8C 
9.80 
7.4C 
r.98 
2 M 

14.0 

14.0 
7.0 
7.0 

10.0 
6.9 

2549C. 

17876. 
5096. 

11466. 
546C. 
8791. 

74.13 

D-1 I 

3 
4 
C 
F 

4C 
44C 
10 
2 
4 
5" 

F.'r9 

E.rg 
7.IP 
6.9c 
7. 
7.27r 

15.C 

15.r 
14.5 
9.4 
7.5 
5.5 

7184C. 
7104'. 
F778. 
C,47. 

1"021. 
10010. 
76.73 

r-2 1 15 C.95 
2 45 7.09 
3 50 7.57 

4 40 7.20 
5 50 7.39 

EST SALT. TONS IN ? M 

19.0 
16.6 
7.5 

7.1 
5.c 

10374. 
27191. 
13650. 

10338. 
312c. 

70.5 

D-2 1 
2 
3 

4 
5 

15 
30 
ir 

6r 
6. 

7.40 
7.45 
7.50 

7.30 
7.6C 

23.6 
17.0 
1?.2 

r .5 
4.9 

1Q 8F. 
19547. 
13322. 

1'196. 
11597. 

.54 

C-3 1 15 6.68 
2 10 £.5C 

3 10 E.76 

4 35 7.00 
5 45 7.C3 
6 30 6.68 

EST SALT. TONS TN 2 M 

14.1 
21.0 

17.9 

17.0 
1P.2 
7.P 

7699. 
7644. 

6516. 

21658. 
29812. 
7644. 

80.97 

D-3 1 
1 
3 

4 
5 
6 

1r 
5 

?0 

4!' 
'5 
9c 

7. 7C 
7.4C 
7. 1 
6.p0 
6.PO 
7.40 

32.C 
19.c 
12.2 

F.3 
3.4 
6.6 

11648. 
74 r8. 
P-182. 

9!73. 
4,337. 

716"2. 
59.11 

C-4 1 15 
? 25 
3 30 
4 45 

r5 25 
c 60 

EST SALT. TONS TN 

7.2C 
7.41 
7.20 
7.04 

7.40 
6.85 
2 M 

14.5 
15.5 
17.0 
12.9 

12.0 
9.5 

7S17. 
II15. 
18564. 
2113C. 

1002r. 
20748. 
93.38 

D-4 1 
2 
3 
4 

5 
0 

?? 
73 
8 
40 

r0 
0 

6.8 
7.20 
6.90 
7.9 

7.6C 
.or 

17.4 
1.9 
9.5 
7.r 

5.0 
.r 

1,667. 
18455. 
17664. 
Ilqg92. 

67'4. 
c. 

7< .31 

C-5 1 15 7.56 
2 30 E.48 

3 30 6.90 
4 65 C.47 
5 20 7.4C 
F. 40 7.28 

EST SALT, T3NS IN 2 M 

16.5 
14.6 

21.6 
c. 5 

11.2 
6.1 

9C09. 
15943. 

23587. 
22477. 
8154. 
8882. 

88.05 

D-5 1 
? 

3 
4 
5 
6 

3f 
15 

50 
4f 
SO 
15 

F.0 
6.8C 

7.E8 
7.34 
7.40 
7.60 

13.C 
11.5 

1C.2 
9.C 
6.8 
4.0 

14196. 
6279. 

I564. 
17104. 
1?376. 
?184. 

66.70 

C-6 1 15 6.98 
k 50 6.98 

3 25 7.60 
4 5 7.55 
5 50 7.45 
E 15 7.40 

EST SALT. TONS IN 2 M 

IC.5 
1c.5 

5.8 
5.8 
7.0 
7.0 

5733. 
19110. 

5278. 
9500. 

12740. 
3822. 

56.18 

D-F 1 
2 
3 
4 
5 
6 

C 
55 

35 
20 
3c 
40 

7.40 
7.40 

7.01 
7.45 
7.E6 
7.01 

17.4 
11.0 

5.8 
7.2 
8.4 
4.5 

12667. 
2022. 
7389. 
F242. 
0173. 

6552. 
67.r4 

C-7 1 
2 
3 

15 
40 
20 

7.18 
6.75 
6.35 

16.5 
15.2 
14.0 

9009. 

22131. 
10192. 

0-7 1 
? 
3 

z: 

SC 
80 

7.29 
6.59 
7.4C 

2e.5 
12.5 
7.9 

22386. 
7275C. 
23005. 

4 30 6.85 
5 95 7.70 

EST SALT# TONS IN 2 M 

14.4 
8.4 

15725. 
29047. 

86.10 

4 
0 

40 
0 

7.60 
.CO 

3.8 
.r 

5533. 
C. 

73.67 

C-8 1 30 

2 5 
3 35 

4 5 
5 60 
6 65 

EST SALT. TONS IN 

6.41 

7.08 
7.28 

7.09 
7.7C 
7.10 

2 M 

15.4 

13.6 
11.2 

13.9 
10.6 
4.5 

16817. 

2475. 
14269. 

2530. 
23150. 
10647. 

69.89 

D-8 1 

2 
3 

4 
5 
6 

25 

65 
25 

10 
50 
25 

7.70 
7.15 
7.10 

6.7C 
7.18 
7.90 

14.0 

12.6 
11.3 

9.2 
8.0 
5.2 

1274C. 

29812. 
10_83. 

3349. 
14560. 
4732. 

75.48 

OVERALL AVERAGE IN TWO M 77.42 70.20 

s MAXIMUM EC FOR NON-SALINE CLASSIFICATION Z 4 MMHOS 
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SOIL PROFILE TN LEACHING PLOTSTABLE A-51. ESTTMATE OF SALT IN 2 METERS OF THE 
MAY 27-29, 1973 

SAMPLr NO OP PH ECs SAI-T SAMPLE NO oP PH EC* SALT 

SITE 
so EC VALUE 

CM 
FOR D-5v 70 

MNHOS KG/4A 
TO 150 CM TAKrN 

SITE CM 
AS 3.9 INSTEAD OF 

MNHOS 
REPORTED 13.9 

KG/HA 
MMHOS 

C-1 1 30 7.40 4.5 4914. 0-1 1 25 7.48 3.5 3185. 
2 5 E.98 4.3 783. 2 20 7.20 3.9 2839. 

3 35 7.30 6.6 8408. 3 25 7.50 3.1 2821. 

4 5 8.02 3.9 710. 4 10 7.75 3.9 1420. 

5 60 7.10 4.9 10702. 5 so 7.50 4.1 7462. 

6 65 8.1C 3.2 7571. 6 25 7.28 3.7 3367. 

0 0 .00 .0 0. 7 45 7.18 4.5 7371. 

EST SALT. TONS TN 2 M 33.09 28.46 

C-2 1 15 7.98 1.0 546. 0-2 1 30 8.50 1.2 1310. 

2 20 8.28 2.0 1456. 2 50 8.50 1.0 1820. 

3 20 8.04 1.7 1238. 3 !C 7.58 2.9 2111. 

4 30 7.40 2.2 2402. 4 60 7.5P 2.9 F334. 

5 60 8.20 2.7 5897. 5 40 7.80 1.4 2038. 

c 55 7.80 3.2 6406. V 0 .00 .c 0. 

EST SALT. TONS TN 2 M 17.95 13.61 

0-3 1 
2 

20 
50 

8.10 
8.50 

4.7 
2.2 

3422. 
4E04. 

0-3 1 
2 

20 
55 

8.7S 
7.80 

R.0 
1.3 

5824. 
2603. 

3 
4 

25 
15 

8.18 
8.50 

2.8 
2.3 

2548. 
1256. 

3 
4 

35 
2n 

8.25 
8. 0 

2.7 
1.5 

3440. 
1n92. 

30 7.30 4.7 5132. 5 30 8.31 1.5 1638. 

c 
7 

15 
45 

7.67 
P.20 

9.1 
2.1 

4969. 
3440. 

6 
n 

4V 
0 

7.70 
.00 

3.7 
.0 

5387. 
0. 

EST SALT. TONS TN 2 M 24.77 19.98 

r-4 1 15 8.35 1.8 983. D-4 1 30 7.89 3.9 4759. 

2 30 7.70 1.7 1856. 2 15 6.98 3.7 702r. 

3 30 7.OC 5.5 6006. 3 50 6.95 6.0 109?c. 

4 65 7.60 2.3 5442. 4 40 7.40 5.8 8445. 

5 20 P.40 2.8 2P38. 5 50 8.10 3.1 5642. 

6 40 7.50 2.8 4077. 6 15 8.70 4.6 2512. 

EST SALT. TONS IN 2 M 20.40 33.80 

C-5 1 15 8.10 3.5 1911. 0-5 1 40 8.29 2.R 4077. 

2 
3 

25 
30 

8.12 
8.31 

1.8 
3.7 

1638. 
4040. e 

2 
3 

30 
0D 

6.90 
6.90 

4.6 
3.9 

5023. 
4259. 

4 65 8.72 2.3 5442. c 4 10 6.90 3.9 7098. 

5 65 7.92 3.2 7571. 5 50 7.65 6.1 11102. 

EST SALT. TONS TN 2 M 20.60 31.56 

C-G 1 15 8.10 .9 491. D-6 1 l 8.20 2.1 764. 

2 10 7.50 .9 328. ? 5 7.69 2.1 382. 

3 10 8.42 1.4 510. 7 20 8.55 3.2 2330. 

4 35 7.70 1.1 14C1. 4 40 8.40 4.4 6406. 
5 75 8.30 1.6 4,G8. 5 15 8.28 1.7 928. 

6 25 8.20 1.9 1729. 6 50 7.80 3.E 6552. 

7 30 8.F5 3.3 3604. 7 Go 7.28 5.1 11138. 

EST SALT, TONS TN 2 M 12.43 28.50 

C-7 1 15 8.48 2.9 1583. 0-7 1 15 7.19 2.3 1256. 

2 45 7.80 2.5 4095. 2 10 8.45 3.8 1383. 

3 50 8.40 1.4 2540. 3 30 7.20 5.0 5460. 
4 40 8.3S 1.0 1456. 4 Gc 7.80 1.6 3494. 

5 20 8.50 2.9 2111. 5 30 8.02 1.3 1420. 

6 30 8.32 2.8 3C58. 6 30 8.02 2.6 2939. 

c 0 .00 .0 0. 7 25 7.70 4.F 4186. 

EST SALT. TONS TN 2 M 14.85 20.04 

C-8 1 15 8.20 1.6 874. D-8 1 2C 7.80 1.4 1019. 

2 35 7.C5 4.3 5478. 2 40 8.4C 2.3 3349. 

3 20 7.59 3.1 2257. 3 10 7.40 1.3 473. 
4 45 8.EC 6.1 9992. 4 2r 7.98 1.0 728. 

5 15 8.18 1.8 983- 5 6C 8.40 2.9 6334. 

6 35 7.90 2.9 3695. 6 50 8.40 2.9 5?78. 

7 35 7.50 3.4 4332. n 0 .00 .r 0. 

EST SALT. TONS IN 2 M 27.61 17.18 
- -- - -- - - - - -- - - - - -- ------- -- -- - -

OVERALL AVrRAGC IN TWO M 21.46 24.14
 

* MAXIMUM rC FOR NnN-SALINE CLASSIFICATION = MMHOq 
cc FC VALU 

r FOR 0-5, 70 TO 150 CM TAKEN AS 3.9 INSTrAD OF PEPORTC" 13.9 MM40S 
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--------------------------------------

TARLE A-52, CHANGES IN ESTIMATED SALT IN TWO M OF SOIL PROFILE. 

T ONS/HA TONS/HA 

SALT PRESENT JUNE 19, 1972 C-1 74.13 D-1 76.73 
SALT PRESENT MAY 27, 1973 33.09 
 28.46
 
CHANGE, 6-19-72 TO 5-27-73 -41.04 
 -4A.27
 
PERCENT OF SALT PRESENT 6-19-72 55.36 62.91 

SALT PRESENT JUNE 19, 1972 C-2 70.65 D-2 71.54 
SALT PRESENT MAY 27, 1973 17.95 13.61 
CHANG , 6-19-72 TO 5-27-73 -52.70 -57.93 
PERCENT OF SALT PRESENT 6-19-72 74.59 8r.98 

SALT PRESENT JUNF 19, 1972 C-3 80.97 D-3 59.11 
SALT PRESENT MAY 27, 1973 24.77 19.98 
CHANCE, 6-19-72 TO 5-27-73 -56.20 -39.13 
PERCENT OF SALT PRESENT 6-13-72 69.41 
 66.2C
 

SALT PRESENT JUNF 19, 1972 C-4 93.38 D-4 75.31
 
SALT PRESENT MAY 
27, 1973 20.40 33.80 
CHANGE, 6-19-72 TO 5-27-73 -72.98 -41.51
 
PERCENT OF SALT PRESENT 6-19-72 
 78.15 55.12
 

SALT PRESENT JUNE 19, 1972 C-5 88.05 D-5 66.70
 
SALT PRESENT MAY 27, 1973 20.60 
 31.56
 
CHANGE, 6-19-72 TO 5-27-73 -67.45 -35.14
 
PERCENT OF SALT PRESENT 6-19-72 
 76.60 52.68
 

SALT PRESENT JUNF 19, 1972 C-6 56.18 D-6 63.04 
SALT PRESENT MAY 279 1973 12.43 28.rO
 
CHANGE, 8-19-72 TO 5-27-73 -43.75 -34.54
 
PERCENT OF SALT PRESENT 6-19-72 
 77.87 F4.79
 

SALT PRESENT JUNE 19, 1972 C-7 86.10 D-7 73.67 
SALT PRESENT MAY 27, 1973 14.85 20.04 
CHANGE, 6-19-72 TO 5-27-73 -71.25 -53.6 7 
PERCENT OF SALT PRESENT 6-19-72 82.75 72.8V 

SALT PRESENT JUNF 199 1972 C-8 69.89 0-8 7F.48 
SALT PRESENT MAY 27t 1973 27.61 
CHANGE, 6-19-72 TO 5-27-73 -42.28 -58.30 

17.18 

PERCENT OF SALT PRESENT 6-19-72 60.50 77o24
 

OVERALL AVERAGE, JUNE 19,1972 
C P 77.42 0 P 70.20 
OVERALL AVERAGE, MAY 27P1973 21.46 24.14 
CHANGE, 6-19-72 TO 5-27-73 -55.96 -46.06 
PERCENT OF SALT PRESENT 6-19-72 72.28 65.61
 

*, BASED ON EC OF 3.9 M"HOS INSTEAD OF REPORTED 13.9 FOR D-59 N3 
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TA9LE A-53. CHANG S IN Es'TIMATED SALT TN SECOND M OF SOIL PROFILE 

TON'/HA TO NS/HA 

SALT IN rCOND M 6-19-72 C-1 32.59 D-1 21.21 

SALT IN SFCOND M 5-27-73 13.82 1.21 

CHANGE, C-19-72 TO 5-27-73 -18.77 -13.00 

PERCENT OF SALT PRESENT 6-19-72 -57.59 -4F.08 

SALT IN SECOND H 6-19-72 C-2 22.17 D-2 32.32 

SALT IN SFCOND M 5-27-73 10.83 8.37 

CHANGE, 6-19-72 TO 5-27-73 -11.34 -23.95 

PERCENT OF SALT PRESENT 6-19-72 -51.15 -74.10 

SALT IN SFCOND M 6-19-72 C-3 17.58 0-3 22.S6 
SALT IN SrCOND M 5-27-73 14.38 9.10 

CHANGE, 6-19-72 TO 5-27-73 -3.20 -1 .76 

PERCENT Or SALT PRESENT 6-19-72 -18.20 -F..19
 

SALT IN SFCOND M 6-19-72 C-4 38.71 D-4 26.90 

SALT IN SECOND M 5-27-73 9.46 23.*5 
CHANGE, 6-19-72 TO 5-27-73 -29.25 -3.35 
PERCENT OF SALT PRESENT 6-19-72 -75.56 -12.45 

' SALT IN SECOND M 6-19-72 C-5 30.87 D- 26.02 
SALT IN SECOND H 5-27-73 10.52 18.20 
CHANGE, 6-19-72 TO 5-27-73 -20.35 -7.82 
PERCENT OF SALT PRESENT 6-19-72 -65.92 -30.05 

SALT IN SECOND M 6-19-72 C-6 23.66 0-6 23.07 
SALT IN SECOND M 5-27-73 7.84 17.07 
CHANGE# 6-19-72 TO 5-27-73 -15.82 -6.00 

PERCENT OF SALT PRESENT 6-19-72 -66.86 -26.01 

SALT IN SECOND H 6-19-72 C-7 32.26 D-7 22.78 

SALT IN SrCOND M 5-27-73 7.13 9.32 

CHANCEP 6-19-72 TO 5-27-73 -25.13 -13.46 

PERCENT OF SALT PRESENT 6-19-72 -77.90 -59.09 

SALT IN SECOND M 6-19-72 C-8 26.12 D-8 29.43 
SALT IN SECOND M 5-27-73 11.89 10.56 
CHANGE, 6-19-72 TO 5-27-73 -14.23 -18.87 
PERCENT OF SALT PRESENT 6-19-72 -54.48 -64.12 

AVERAGE SALI IN 2ND M 6-19-72 C P 28.00 D P 26.46 

AVERAGE SALT IN 2ND M 5-27-73 10.78 12.92
 

AVG. CHANCE, 6-72 TO 5-73 -17.22 -13.54 
AV. PCT. OF SALT ON 6-19-72 61.50 51.17 

* BASED ON EC OF 3.9 MMHOS INSTEAD OF REPORTED 13.9 FOR D-5, N3 
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TARLE A-54. ESTIMATED PEPCENT SALT IN SFCOMD M OF SOIL PROFTLE 

TON5/HA TO NS/HA 

SALT 

SALT 
PCT. 
PCT. 

IN SECOND M 6-19-72 

IN SECOND M 5-27-73 
SALT IN SECOND M 6-19-72 
SALT IN SECOND M 5-27-7: 

C-1 32.59 

13, 
4!.96 
41.76 

f-1 ?q,71 

15.21 
36,77 
57.44 

SALT 
SALT 
PCT. 
PCT. 

IN SECOND M 6-19-72 
IN SECOND M 5-27-73 
SALT IN SECOND M 6-19-72 
SALT IN SECOND M 5-27-73 

C-2 22.17 
10.83 
31.38 
60.33 

0-2 32,32 
8.37 

45.18 
61.;0 

SALT 
SALT 

PCT. 
PCT. 

IN SECOND M 6-19-72 
IN SECOND M 5-27-73 

SALT IN SECOND M 6-19-72 
SALT IN SECOND M 5-27-73 

C-3 17.58 
14.38 

21.71 
58.05 

D-3 22.86 
9.1c 

38.67 
45.55 

SALT IN SFCOND M 6-19-72 
SALT IN SFCOND M 5-27-73 

PCT. SALT IN SECPND M 6-19-72 
PCT. SALT IN SECOND M 5-27-73 

C-4 38.71 
9.46 

41.45 
46.37 

D-4 26.90 
23.55 

35.72 
69.67 

SALT 
b,4LT 

PCT. 
PCT. 

IN SECOND M 6-19-72 
IN SECOND M 5-27-73 
SALT IN SECOND M 6-19-72 
SALT IN SECOND M 5-27-73 

C-5 30.87 
1r.52 
35-06 
51.07 

D-5 26.02 
18.20 
39.01 
57.67 

SALT IN SECOND M 6-19-72 

SALT IN SECOND M 5-27-73 
PCT. SALT IN SECOND M 6-19-72 
PCT. SALT IN SECOND M 5-27-73 

C-6 23.66 

7.84 
42.11 
63.07 

0-6 23.07 

17.07 
3F,60 
59.89 

SALT IN SFCOND M 6-19-72 
SALT IN SECOND M 5-27-73 
PCT. SALT IN SECOND M 6-19-72 
PCT. SALT IN SECOND M 5-27-73 

C-7 32.26 
7.13 

37.47 
48.01 

D-7 22.78 
9.32 

3C.92 
46.51 

SALT IN SECOND M 6-19-72 
SALT IN SECOND M 5-27-73 
PCT. SALT IN SECOND M 6-19-72 

PCT. SALT IN SECOND M 5-27-73 

C-8 2C.12 
11.89 
37.37 
43.06 

O-8 29.43 
10.56 
38.99 
61.47 

AVERAGE SALT IN 2ND M 6-19-72 
AVERAGE SALT IN 2ND M 5-27-73 
AV. PCT. 5ALT, 2ND M 6-19-72 
AV. PCT. SALT, 2ND M 5-27-73 

C P 28.00 
10.78 
36.17 
50.23 

D P 26.46 
12.92 
37.69 
53.52 

so BASED ON EC OF 3.9 MH9OS INSTEAD OF REPORTED 13.9 FOR D-5, N3 
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TABLE A-55. YIELD ANALYSTS FOR LEACHING PLOT STUDY, HARVEST DATE, 5/27-23/73.
 

PLOT TREAT- PLOT STZE PLANTS SHOWINC YTELD PLOT YIELD 

N1. MENT ROWS* AREA+ NORMAL DEVELOPMENT FQIIIV. APrA TOTAL AREA 

S) M M IN ROW< FOUIV AREA GRAPS TONS/HA r.OAM TONS/HA
 

0-1 GYPSUM ?4 IG 7.77 1.795 371 7.553 1ZIF n.823 

0-2 23 16 2.9F n.51P ?0 7.967 2011 I.?S7 
0-1 fTST- 24 16 0.00 o.Lon T r.loV 103 1.C77 

D-2 TUPRrD 24 16 24.27 4.r45 In0 2.E77 ?5f3 1.1;2
 

T
TREATMrN TOTALS AND AVERAGES++ 5.858 1619 ?.7F4 C973 1.090
 

n-3 GYPSUM 24 16 37.90 6.717 24P3 1.931 3917 2.431
 
n-4 23 16 29.5? 5.134 1878 7.G 97 3752 2.145
 

0-3 NOT 23 16 18.2" 3.169 149" 4.73C 27n4 1.690
 
D-4 DISTURB. 24 16 16.02 .F7C 9?o 2.24C 1282 n.SO1
 

TREATMENT TOTALS AND AVERAGES 17.290 645P 1.735 11641 1.819 

r-5 NO GYP- 23 16 35.24 6.129 1177 7.154 '02 '.381
 
C-C SUM 23 16 50.73 8.823 3574 4.051 4131 7.582
 
0-5 DTST- 24 16 24.46 4.410 2181 4.946 443q 7.775
 

Fo2 r,  
D-G TURGED 24 16 52.02 8.670 37E9 4.347 7.141
 

TREATMENT TOTALS AND AVERAGES 28.C32 114c;7 4.087 16618 ?.597
 

r-7 NO CYP- 24 16 41.02 6.837 2895 4.234 3450 2.156
 
C-8 SUM 23 16 45.59 7.929 2639 3.324 3416 2.135
 
n-7 NOT 24 16 21.93 3.655 1984 5.428 386? 2.414
 
D-8 DISTURB. 24 16 0.00 O.0oo 0 0.000 1813 1.133
 

TREATMENT TOTALS AND AVERAGES++ 18.421 751F 4.079 12541 1.960
 

OVERALL TOTALS AND AVERAGES++ 69.601 27049 3.q86 47777 1.866
 

s 24 ROWS = 96 METERS IN 16 SO M PLOT. + PLOT AREA= 4 M X 4 M 16 SQ M. 
s 23 ROWS = 92 METERS IN 16 SO H PLOT. 4+ FOR PLOTS WITH DATA. 
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OF SOIL PPOFILE, RICE PADDIES.TADLE A-Sr. ESTIMATE OF SALT IN FIRST MrTrR 
PEFORE LEACHING, FnR9UAPY 1-16i 197"'
 

SAMPLE NO DP PH [C SALT SAMPLE NO rpP PH EC SALT 

SITE C" MMHO5 KG/HA ;TTF CM MMHOS KG/HA 

A-1 1 15 7.40 21.9 ?9893. R-1 1 15 6.7C 34.P 4r4 . 

2 20 7.20 1.? 115G4. 2 15 7.2? ?1.' ?PG65. 

3 25 E.75 8. 11a20,. 3 -0 7.4e 14.5 3n585. 

4 20 7.2C 3.8 G911. 4 70 7.'C r.? I6380. 

5 20 6.90 7.5 1 650. 5 10 7.5(' r.5 5415. 

EST SALT. TONS TN TOP ll/HA 87.2? 130 .n5 

A-Z 1 

2 

30 

10 

7.f, 

7.FC 

22.9 
14.4 

£2244. 

13104. 

-2 1 
2 

?C 

7 
7.r 

7.1 
r
5 

70 .7 

1 1.5 

47684 

?2970. 

3 25 7.08 5.3 12057. 3 15 7.12 8.1 ll1S%. 

4 
5 

20 
15 

7.50 
7.10 

0.3 
13.9 

1146C. 
jnn7 . 

4 
0 

45 
n 

7.119 
. 

t 
4., 

. r 
199"'. 

0. 

EST SALT@ TONS TN TOP M/HA 137.84 

A-3 1 20 7.30 r.G 15652. 6-3 1 6.01 119.4 20481. 

2 25 7.2C F,.1 13877. 2 7S G.70. I.E 26I6I. 

3 30 7.28 5.8 15834. 3 In 6.02 12.1 3!033. 

4 25 C.90 2C.9 47547. 4 70 7.1) 4.0 1'!n4. 

EST SALT* TONS TN TOP tl/HA 52.91 Q .75 

A -4 1 19 0.80 9.0 17285. B-4 1 30 6.70 17.5 47775. 

2 15 f.90 7.9 1" 783. 2 1r 7.01 12.2 17109. 

3 25 7.40 3.9 887?. 3 4 7.40 f. 
r 2366r. 

4 30 7.10 1C.1 Z7573. 4 15 7.55 12.0 1747?. 

5 15 7.C0 15.0 z475. 0 .0n .' 0. 

E'T SALT# TONS lN TOP M/1A 79.99 106.11 

A-5 1 
2 

25 
15 

0.81 
0.80 

7.0 
5.7 

1592S. 
7789. 

P-5 1 
2 

2E 
25 

7.04 
7.2 

r 
21. 7 

7.F 
493E7. 
1729n. 

3 30 7.C1 4.1 13104. 3 35 7.C5 7.; 238A7. 

4 15 7.05 5.3 7234. 4 15 7.18 12 .r 17199. 

5 5 t- .58 10.9 14878. c 0 .cr .0 0. 

ET SALT, TONS TN TOP ?I/HA 58.92 1C7.74 

A-6 1 15 6.80 13.7 18700. P-6 1 30 6.61 18.- 50778. 

2 10 7.30 8.5 7735. 2 7e 6.78 9.1 ?4Rt43. 

3 
4 

25 
20 

E.91 
C.90 

5.4 
4.7 

12285. 
8554. 

3 
4 

75 
15 

7.59 
7.A0 

F. r 
r. 

11375. 
7907. 

5 30 6.90 4.0 IC920. 0 61 .00 .0 0. 

EST SALT. TONS TN TOP M/HA 58.19 94.5r 

A-7 1 15 6.55 6.4 8736. 8-7 1 25 7.60 2 ." 470q2. 

2 30 7.15 3.9 10647. 2 30 7.1n 7.C 19110. 

3 30 7.20 3.5 9555. 3 ?C 7.42 4.n 891A. 

4 15 0.95 2.8 382?. 4 15 7.30 9.0 12295. 

5 10 7.20 3.0 273V. 5 10r 7.60 r. 3 5733. 

EST SALT, TONS TN TOP M/HA 35.49 93.14 

A-8 1 15 6.80 12.0 16380. 8-8 1 7C 7.50 17.6 32C32. 

2 10 0.95 7.5 6825. 2 70 7.1 Q 5.A 1472. 

3 25 7.30 4.9 11147. 3 Tr 6.93 A. 
9 

13377. 

A 25 7.05 1.7 3867. 4 7 7.4? 11.9 21658. 

5 25 7.30 3.4 7735. 0 0 .00 .0 0. 

EST SALT. TONS TN TOP fI/HA 45.95 01.81 

A-9 1 20 7.10 18.5 33670. 8-9 1 ?n 7.10 8.4 15288. 

2 20 6.80 7.7 14014. 2 25 7.18 3.S 7962. 

3 25 7.29 5.2 11830. 3 I0 6.98 4.6 12558. 

4 20 7.20 3.0 5460. 4 25 7.40 6.4 14560. 

5 15 6.91 7.7 10510. C r .co .0 0. 

EST SALT@ TONS IN TOP M/HA 75.48 50.37 
------------------------------ --------------

AV. SALT, TONS IN TOP M/HA 72.45 96.43 

BASED ON 1 TO 1 FXTRACTS INSTEAD OF SATURATION EXTRACTS 
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