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Ails and Obiagt  ) 

While installing the '( «*ray Speetromeler in the Radio 
Chemistry laboratory of this University, Prof*  G.%Chriatte and 
Sri I,, P. Saraswat found unusual high background radioactive count 
rate in some buildings of the Universitro  In quest of the source 
of this radioactivity',  the sands of River Soleni caught their 
attention, A few samples of the river sands were then studied 
and It was found that these sands do have an abnormal radioactive 
count rates, Db#iabie and Sarasvat (1966) reported that the 
Uranium iQ one of the net probable element causing the high count 
rates  rather than Thorium 

It was, In this oontext that the present wad was taken 
up., 	The aim of this investigation was, thereforof  to study the 
distribution of the radioactivity in the sands of R, Solani from 
the source onwards and the effects of grain size on it. It was 
thought proper to study the grain size distribution of these 
sands, so that i ► idea might be derived about the general sort. 
trig and the local variations affected by the p vensico,, geology 
and other factors, If any#  

Originating In the regions south of Dahra Dh from the 
foothills of Slvalike, the Solani river system merges Into the 
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river Ganga at a place 26 miles south - aouth.sast of firortee; 
and it is the part of this river System, falling bstveon the 
latitude 	53'N a 30° 13'x' and longitude 770 E i Z0 5808 

that form the locate of the present investtgation. Its 
southern moot limit is marked by the 4anga canal-crossing the 
river in the city of Boo itee, The northern coat boundary can 
be drag► by a line passing through lbhand and wing parallel 
to the foothi ,la, 

I 

Phs►s~c►~~~r~h~r~ 

Phystographically the region can be classified into 
three dtttnct unite,, viz. 

l 	qt 	of SMLka in th. north which ranges to 
an elevation of 3000 ft$ 

jwaliks. With a general slope towards south It is made up of 
Bhabar having an elevation of 1100 — 1800 ft. and Terai belt with 
an elevation of 1000 +w 1100 ft, above !48,L, The Tara, belt Is 
separated from the Ehabazr by the Spring Line,, which rws roughly 
pareiieLl to the Him. an foothills* 

o, , ,r j_UA Pl$n, ' The southerly sloping sub tuta a treat 
when becoa a1uet f1at marks the beginning of the Gangetio 
plains vhiah have en elevation of the order of 900 » 960 ft. near 
Tarai belt and 88 — 900 ft, further 10 to 18 miles south 

Intermittent in its natures the Solani river system 

0 
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is the only source of natural drainage in the area, It remains, 
for most of the part of an Year, dry; but in the rainy season  
(J* a to September), it is capable of causing great halboks in 

the nearby areas,, 

The obstructing higher land$, east of the ri ver near 
Chhutmalpur, have probably forced the river to ittoeMer «m thereby 
changing its flow Vector. from NøS to NW «0 8E, 

Pod by very many tributaries aad streamlets, the Solani 
river system has chiefly the following two drainage patterne*- 

1, &d dnttq Bch Ia characterised by various tn- 
butanes such as hand r, Sukh rac, Shab jahanpur rao ate,, 
which rim1  except for a short distance, parallel to each other. 

2, rit Pate 	ranching like dendrites1  this pattern 
is a ibited by various strew ets or 4 tributary, east of the 
main Solant River near the Ganga canal crossing in the. to ship of 
Roorkee, Such, pattern is restricted to the Gangetic plains north 
east of Robr4ce, 

The northern fringes of the area Is occupied. by the 
Siwalik rocks of Nlo-pPlioaene age. The rest of the area is 
covered by the Pleistocene and Recent alluvial deposit$. According 
to Roghava Rao (1968) the g &eral succession of formations is 
as follo u- 

0 
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AGE 	 FORMATION LIThOLOGY 

mbar Deposits Alluvial fan deposits, ess 	t► 
i*11y constituted of sand 
boulders 	slay-boulder beds 
with gra al, 

RECENT 	Tarai Deposits Clay, sandy clay 	sends with 
graves 

a 
 and pabb as,, 

Gangetic Afluvtum Sande. 	silts, clays and 
k nkaro with occasional gravel 
beds*, 

'Upper Pebbles, boulders$  conglomerates 
sand r dk*  green and maroon clay 

14IOiPLtOCE?E 	Siwalik 'Middle Massive sand rocks, light-grey • sandstone associated with clay 
and calcareous beds,. a 

'Lower Hard massive grey to brown 
sandstones 	grey to maroon clays beds, and shale 

The Sim iks display a great sequence of fresh water 
deposits, 

The Bhabar formation lying south of Siwalik hills constii 
tute the alluvial fan deposits. Its southern most lImit is rkedl 
by the eAing line running almost 10 miles south of and parallel to 
the foothill zone of Siwalik., 

It wuld be difficult to define Taral to orations strictly 
in a geological sense, but roughly, however, this belt vents about 
6 M11*s south of spring :fine. They are also the alI*ruiai fan deposits 

The region south of Tarai zone is occupied by the Gangetic 
alluvium, which forms the greater part of the North Indian Plains, 
Thane are strictly the river terrace and flood plain deposits, 



Based• on the *hove cottoned oharaetoristtos of the 
area the problem was attacked according to a plan which consisted 
of t1) phases « (1) Field ' ► and (2) Taboratory  

jelt ms's  The field irIt was primarily  consisted of flee 
Ing the samples according to a program based on sound statistic . 
footings (Chapter 11). 'asides the sample collection, the relative 
radio active radiations ware also noted ith the help of a Geiger -► 
Muller Cc enter in the upper reaches of the river syatom but no 
significant data could be obtained due to comparatively  low $0fl5iti.  

vit3r of the instrument. __ _ r st 	The laboratory work was confined to the 
mechanical analysis of appropriate samples for the grain at to 
studies (Chapter III and IV) and Gaimna ray Spectrometryfor the 
radioactivity studies (Chapter V), Based on the radiometric 
an y's } the tntoreeting samples were further analysed for their 
heavy fractions (Chapter V' ) 

The results obtained by all these studies were correlated 
to get answer to Venous problems which prompted the pnee it veati- 
Batton (chapter VII), 

0 



CHAPTER -• 11 

SAMPLING 

Iflt?a&uction 

Realising that it is insufficient to measure any set 
of 6amples selected indescrisdnately without any thought of 

experimental design., .many investigaters have pondered the problem 
~f how to sample geological deposits. This problem does not 
matter much so long as the material from which sampling is done, 
is uniform so that any kind of sample gives almost the same 
results, But, when the material is heterogeneous,, the method of 
sampling becomes critical and then it becomes necessary to design 
the sampling method according to their variability to ensure 
statistically sound answers. 

Satjsttalesjgn of Samvilnit 

The three statistical designs of sampling that are current-

ly in use in geologic problems, are given below along with their 

geologic equivalents: 

a. :stratified Rsn.dam Sampjitlss (Sedimentation Unit Sampling) 
The samples are drawn from a population (the outcrops where the 

sub'.populatlons (strata — used geologically and statistically)are 
non-.overlapping and comprise whole population (outcrop). A set of 
random samples are then drawn independently from each stratum, It 
is adopted in the stratified rock population. 

6, 
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bw 	 (Grid Spot Sasp ng)p It has the 
first spot of sampling ehb* randomly snd the position of " . 
subsequent samples is determined  automatically by a pre. nceivd 
p] . It is adopted for the sampling of Fluvietfle deposits, 

c, ardm ajpijn(chonne1, 8arnpl g) s 	it is one that 
ensures every individual of population (outcrop) equal likelihood 
of being Included In the sampling* it is nastly used in ~Wgeaew 
ous formations such as glaeia4 tills, 

The sampling thould be such that the mean and variance 
of some characteristics (say quartz pebbles size) as calculated. 
from sample should truly represent the mean and Variance of the 
population (outcrop of quartz pebbles). 

Mathematically, if Xi ad B" and h► , r2' are mean and 
vaariance of some characteristics say the length of the quartz 
pebbles from samples and population respectively, then the design 
of sampling should be such that 

x 

and  

By studying the lengths of pebbles in New Jeraøy, 
Richard Steinmetz (1962) concludes that if a fluvial type of 
deposit is sampled ; ►t . the above mentioned programmes, and If 
' a 9 1b 9 ' , and 8a I S , SAO be the neon and variances calculated 



from the stratified, systematic and ran&m sampling respectively, 
than 
(i) "2a 	but 	< a-  * i.e., 8 is an underestimate 
of S , the population variance* Hence, stratified sampling 
programme is not suitable.. 

(ii) and S < as i,a, neither sample mean nor 
the variance are the proper estimates of population parameter and 
hence random sampling deat.. is to be totally rejected, 

(iii) and S . 	i,e, both the sample 
mean as veil as the variance 	the true estimates of Population 
parameters,, In the present investigation, therefore the systematic 
or Grid Spot Sampling vas considered to be the beet sampling deal gn,, 

frI 17 	 'J 

The systematic sampling in the present study oieiets 
of two parts, (a) Fixation of interval between the samples along 
the river and (b) Selection of a spot randomly. 

A previous knowledge of norvariability between the 
samples collected preliminarily at intervals of about 800 yards 
appealed the author to choose arbitrarily, a distance interval 
between the successive samples of about 3/4th of a mile, Having 
chosen randomly, a spot on the right bank of the riVer, 200 yards 
up'.atreem (sample No`lo on the map) from the canal aqueduct the 
positions of other sopti to be sampled, were automatically fix d 
at a pr*.pianned regular interval of about 3/4th of a mile upwstream 



along the river, 

Besides the systematic sampling special sa ?la spots 
were also fixed at places where the river k,wed some peon; ties 
such as meandering or where the ôontluencea of various tributar ,as, 

Assuming that the radioactive radiations falling from 
atsosphere will not penetrate the surface sands to a depth of 6 inches 
Prot the surface t  it was decided to take the samples of the send 
layer lying between 6" to 80  depth from the surface at the spats 
fixed by previous planning, 

Since the sediments were deposited in the very recent 
Years it can safely be assumed that the nature and conditions of 
deposition had remained same throughout the sedimentation period of 
the upper 6 to 8 inch lager,, It appears safe therefore to. presume 
that the same sedimantatianal unit has been sampled according to 
the plan and that the samples collected from this unit can, the , 
be compared. 

Thus the depth restriction on sampling prograimne, will 
give the following advantages over surface sampling*-* 

I. The atuo  atmospheric radiations would be filtered off 
Ii, The decayed organic matter that might have been 

present on the surface would be removed effectively. 
1i1, The same sedimentalogical unit would be sampled to 

remove sampling errors, 



UK 

The river is,in genera, shifting its course wre towards 
western bank and thereby engulfing the old river terraces. } ence 
any sample taken from the shifting bank will be contaminated by , 
the terrace soil, It was,thoretbro, decided to take the samples 
at a distance of 8 to 10 feet away tom the nonahitting bank of 
the river. By this method the 	C 	ation due to terrace soil 
would be avoided, 

A pit of about 8 x 8x 6 Inches dimensions was dug at 
each prof ,zed spot, 	A sand layer of about 2" thickness and wetg  
Ing about 500 	a. was collected from the bottom of each pit,, The 
eanp1en thus collected were numbered and their locations were plotted 
on the topographical maps ( Me No o  Zip ) 

00i** 
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Of the various properties of sed .ients, the grain size 

attributes have one of the wide, if not the widest, applications 
in the field of Sedimentology and Stratigraphy*  The grain ei ze 
analysis of sediments has#  h owevor, been used,, 

It As one of the metds of correlation of various 
formations; 

Its  ¶fo determine the ability and capacity of sand 
and sandstones to contain oil,, water and goal 

Iii. To determine the direction of transport of 
sediments; 

and 	iv, To classify the sedimentary rocks* 

)breover,,, an identification of the constituent mineral 
grains can give a clue se to the location of source r* &s from which 
they have been derived. F thermore, many physical properties 

of sediments such as porosity, permeability and compactness are 

depended on the grain size. An intensive study of the recent 

sediments is being made to determine it characteristic grain size 
distributions are associated with certain ndern environmental 

conditions under uhfah the deposition took or to takin place, It 
may, then,, be possible to discover the Influence of different 
components of the environment on the formation of various features 

of the sediments and deterinim which factors are responsible for ` V  

a particular feature*  The study of recent sediments permits, thus 
the determination of effects of environment. 



Quantitative measurement of grain size parameters such 
as size and sorting is required for precise vork, To measure 

grain size one must first eboose a grade scale,, Out of the various 
proposed sca3es the following twD scales have been used exclusively 
in the sedimentary studiessi» 

1,, Wentworthe Seale — It to a , geometric scale based 
• on a constant ratio of 2 between 
the successive classes, 

it,. Phi ( ) Scale 	It is an arithmetic scale in 
which all the di .sans are 
equal in range,, 

Wcntvorth'e geometric scale h, s been converted by irtbsin 
Into an 'equivalent arithmetic scale by the following relation; 

0 
where n is the diameter of grains in millimst rq 

Modern data is nearly always stated in 0 terms because 
the m athomaticalli computations are much simplified,, and has 
therefore, been used in the present study, 

Mechanical analysis: of sediments requires the ;, reparation 
into fractions or grades according to some size ratio., Out of the 
various methods of doing this, the sieve analysis has remained the 
most popular method for sand range particles and has been employed 
in the present t*, 



The purpose of grain size analysts is to obtain the 

grain also of the elastic particles as they were deposited, 

This to often dtt'ftoult beesuse 

is . the ciastlo sand grains may acquire overgrowth or 
may be cemented into hard tough aggregates, 

it, chemically precipitated materials might be intro" 

duced into the sediments or rocks if not removed, give ernous 

size values, f  

iii. clay minerals because of their flaky character and 

surface electrical charges tend to cluster iii lumps,, 

The grain alas, therefore, should be diaaggrogatod and 
dispersed by physical or chemical means, For this purpose each 
of the 38 preliminary samples out of a total of 1029, of Slant 
sands were dried after being boiled with very dilute Ilydrooblo e 

acid and were dispersed one, by one by firigures till they were 

ready for sieve analysts, The disaggregated sand samples were 
then coned and quartered till SD gins, of relatively homogeneous  ,nogeneona 
fraction of sample remained, - 

The 8„B„ Sieves with mesh numbers 26, 36, 52, 72, '100,0  

160, 170, 200 and 240 were used for the sieving,  An automatic 

sieve shaker was utilteed for the purpose, the duration of chakir►g 
being 10 minutes*  The retained mass of sandi' each sample in 

13. 
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each sieve was reeorded and the loss In weight was equally adjusted 
for each fraction of sand samples. The results of sieve a1Yso5 
are given in the Tables presented herewith4 Me A~pewttz) 

Do t 	R r  	of_Jatae 

one of the first steps in the grain size analysis Is the 

graphic presentation of the data In the form of eurnuietfYe curves . ► 
the abscissa being represented by grain size and the ordinate by  

cummulativo weight percentage of retained sand, 

Using the grain size in 4) scale, the arithmetic base 
paper have been employed to draw the -cumxnulativo curves of all the 
38 samles C Graph Nos. 1 to 13 ) « They all have similar shapes 

in the form of letter 'a ' However, three types in shapes can be 

recognised: 

I, We 	in this typo of curve the lover tail of 

it,, to much larger and extends mare, almost parallel to abscissa, 
This is exemplified by the cuinulative curves of samples such as 
,ic j Ba y 64,E 84 .ptcw This extended tail represents that sadimants 

have much coarser grains than the average size* 

ii, ,. 	In this, the upper tail of the curve is 

much larger and extends almost parallel to the abscissa ow indi—, 

eating thereby that the sediments have larger amD is of finer 
fraction than average size. The examples of such samples are 38, 

61, 48} 58, 

	

iii. 	In these typos of cumulative comes both 
the tails are symmetrical to each other. Here most of the grains 

are of five rage size of the sample, The examples are lb, 139 M,,. 
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Although much can be done by purely graphic methods in 
the interpretation of oummulative aurveo" it is. ore c onv ni€nt 
to have the characteristics of the curves expressed as numbers. 
Statisticians have developed analytical devices so that the 
numbers themselves, Instead of pictures of the curves, may be 
used to describe and define them. 

In order to describe and mpare these wide ranges of 
curves, the following statistical parameters are to be described 
and discussed herewith 

GRAIN 8Iz8  

A. ramt.rapf J vier„ 3gO  IrninStzge 

There are many diverse parameters given by statl*t*ntans, 
but the following tø are more important and have been used in 
the present study 

It in the middle point in the size distribution (in 4) 
scale) of sediments or which one hats` of the weight is composed 
of particles larger than the median diameter and the rest are smaller 
than this size. 

The median diameter +) 50 is read directly from the 
oummulativo curves by noting the diameter value at tie point of 
intersection of the 50f line on the curve, 



It is by far the most commonly used method and easiest 

to determine,* But It does not reflect the overall size of the 

sediments is (especially skewed ones) — because It is not affected 

by the extremes of the curves, 

Best by far$ yet the easiest to onmptte, this measure  
gives the overall picture of size of sediments• It is toured by 
dividing the sum of observation of site by total number of obeei  
vations constd ed. 

It has been ehowa by Massa ►an (1962) that Volk and 
Ward's formula for graphic mean ( 084 + 4 SD ' 4) ) has an 

efficiency oy o f 88%, and in ibtch only three site grades are used 
with such a high efficiency and has therefore been employed an 
average grain size parameter, in the present study.. 

It a set of values observed for a measure ( such as that 
given by Polk and Ward's mean size formula) shows less fluctuations 
than a set of values observed for another (sucsh as Iasi'a Mean 

also formula • 6 + 084 with efficiency of 7i,) 
 

OMI1! 	 t :l• µ 

th. measures are vtbiasod estimates of sate parameters (t. of average 
si ado of the sediments), then, Folk aM Ward's mean zl, ee tve~ture 
is a more desirable estimate and is statistically said to be more 
effietent than Znman'e measure., It is more eftoetivo because it 



has lower variance as shoa by Mood (1962) 4 Higher the 
efttcie cy, better the estimate and it to because of higher 
efficiency that the Mean Size For ,,a given by Polk and Ward 
has been used., 

t 

The mean size of sediment is a function of 

t. the size range at available materials, 
ii, the aunt of energy imparted to the sedi ►ts 

which depends on the current velocity or the 
turbulence of the transporting medium, 

andXii, actions and interactions between the various 
grains before being deposited, 

Thus any average value of grain size is a not reflection 
of these factors, But how much is the contribution of each factor 
is yet uncertain, 

' c ores ~ 	 _ 

Sorting of grains according to their sizes is one of the 
most useful textural attributes in characterizing the sediment 
masses that must be studied quantitattve1y* Sorting Is most 
commonly determined by a measure given below#.,. 

Stidar& Dv3 ati n of Grain S I It is a measure of sedimentary 

grains which indicates the fluctuation in the kinetic energy 
velocity) of they depositing agent about its average velocity 

When a sedimentary deposit Is produced by tr a different modes of 

17. 
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deposition such as the combination of bed load and the suspended 
load# the standard deviation indicates the difference in the 
kinetic energies (velocities) associated 4th these modes of 
deposition. 

The following measures of sorting are currently used 
tat the !noluatve Graphic Standard Deviation as given by Pow 
and Ward has been used exclusive y as it has maximum efficiency 
OS ~t 

TABLE-* 11 

Name of the 	Sorting Measures 	Efficiency I 
Authors 

Kr boin 	 (4)75 — 2&' ., 36 	37 
Inman 	 (084 — 4)16)/2 	— 	84 

(096 +) , )x3.3 
a► 	and Ward 	(084 u» -16 	(,9 	, , 	79 

4  60 

Using Inclusive Graphic Stander4 Deviation, Palk and 
Ward has classified sorting as given in the Table — 11to 

TAME .XII 

Inclusive Graphs Standard Deviation 	Sorting Designation 

	

<0,35 	 Very well sorted 
0,38-p 0„50 	 Well sorted 
0,80 — 1,00 	 2 +derately sorted 
1000 - 2.00 	 Poorly sorted 
2.00 4,00 	 Vary poorly sorted 

	

> 4.00 	 Extremely poorly sorted 



t 

Sorting has on in~r rs. re3stonshtp with the Standard 
Deviation i..e., the grater the standard deviation, the poorer Is 
th* sorting and vice varss. 

The sorting dads upon atlaast the following taetorsp. 

i   

____ 	it *0 It sufficient qwinttties of rnatortd of different 
•isec are no'c avdlabbia,, all the fu .cations In the velocity 
as of be recorded geologically,, Thus.' the .sis* destrihutton of 
source materials to a certain extent controls the sorting of the 
sediments, 

itiW f 

Curry its of relatively constant strength whether low or 'high, viii 
give better sorting than the currents which fittotuste rapidly from 
adz at slack to violent, 

Also,, v rry weak cur '.nts do not sort grain* va l,, neither 
do very strong currents, There is an optinum current velocity or 
degree of turbulence ce which produces best sorting, For best sorting 
than the currehnita must be of intermediate strength and eonstsñt 
strength, 

The type of deposition is associated 4th a characteristic 
current conditions and thus it also to sow. extantgoverns the sorbo» 
Lug of sediments,. 

Hit Na 	 If an environment Is getting 
contributions, from two or sore sources say, (ala) and gravel), than 



e 

the pure gad members will be better sorted than the bimodal 

mixture (clay gravel). 

Skewness Is defined as the syuetry of the curve and 
can be described as the tendency of a curve (here grain size 
distribution curve) to depart from a ey metrical form and marks 
the position of Mean with respect to the median. If the skewness 
is negative,, the sample is coarsely skewed i.e., the mean to 
towards the coarser side of the median and when sic eumeee is 
positive, the sample is finely skewed. It has been measured by 
the following formulas. 

Skewness 	084  ` 016 	++6"2# 
84" 63.3 	095 -' 1 

e" 
m n; 	This is the beet,method of skewness available to use 

because it determines the skewness of the'tat3,e' of the curve 
rather than the central portions The most critioai difference Ito 
in the 'tail' parts of the curve and hence these have to be gten  
due recognition, Furthermore this measure is geometrically inde» 
pendant of sorting of the samples. 

TABLE IV 
CLASSIFICATION OF SKE4 tom' AS PROPOSED 13! FpLV AND WARD 

Skewness Value Designation 

0 Symmetrical Curves 
+1 to 0*3 Strongly fine skewed 

*.3 to +041, tae skewed 
+0.1 to *00*1 Near symmetrical 

),l to i.O, 3 Coarse skewed 
«0.3 to — .#0 Strongly coarse skewed 
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'. aio l oncent of skawn_eaat 	Assuming sufficient quantities 

of material of different nizee are available, a coarsely skewed 

sample Implies that the velocity of the depositing agent operated 

at a higher value than the average velocity for a greater length 

of time than normal under normal conditions of deposition or the 

velocity fiuetuationjo towards the higher values occurred more often, 

the normal. Reverse will be the ease for finely skewed: aedirnets.  

Kurtosis is conventionally considered as measure of 
peakedness of a frequency curve,, However$  Kendall and Stu (1958) 

state that it is not necessarily so, and the Kurtosis should not 

be interpreted as describing the shape (flatness and peakedness) 
of fret uency curves  It is really a ratio of sorting within central 
90% of the distribution to the sorting of central 60% of the distri-
button. Therefore K zrto si a measures the sorting ratio rather than 
peakedness of the curve. 

The trma .a for Kurtosis to given as 

Rv etc (K) 

air 

- n •5- 
2. 	(076 -0 •26 

When K0 IS GREATER THAN O tE#  it 
indicates that the velocity fluctuations were restricted within the 
central 80% of the average velocity for greater length of time than 
nom. When K0  is less than ones  the reverse is the case, When 
KG Is equal to on%the distribution is normal ilia„, the sorting 
throughout the central 	of the distribution was same and the 
velocity of the stream was steady and operated for long time., 



The various statistical parameters are the absolute 
rtumerice3. statements of grain size and are estimated from one or 
the other formulae* Prom the ouimnulative curves of samples, the 
values off' 0g 1 025 r 016 '; 080 $ 076 1 •84 afld 019 , were obtained 
as given in the table No w 5, Since the samples are large In number, 
It was decided to use the high speed IBM electronic +otnputer installed 
in the C,8,R 1., Rooitee, which weapons to a special command codes 
called machine language. This language is also knovn as FORTR 
System originating from the 7ORniula, TRAUsleting system* 

n ; A series of Instructions 
to the computer Is called a programme and it is according to the fo .lov- 
ing pro granune that the computer imriceds 

	

C 	' 1 CALCULATION  

	

151 	READ 1,, F! 6$ FY 16,, ft 269 1 ( so, n' ' 7s, P Y 84,, FY I 

	

1 	F0 MAT (7F1O.0) 

	

B 	FY95.FY16 

	

Cl 	P!84—fl16 

	

OM 	(A1  

	

SIGMA 	(C1 0.25 + (B1/6,6)) 
SKEW 	((Al .. 2 FY 50) O.5/C1) + (F! 95~: 	«. 2 F!&) 

	

1 URTo 	0 	/(2.4 4 ( 78 FY 25) ) 
PUNCH = 6, GM, 81GM A, SEWS KURTO 

6 F RMAT (4E 16.8) 

END 

22e 
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The data was fed into the computer through 

punched cards according to a format - which specified bow the data 
was to be transmitted to the computing system, After doing its 

work according to the above programmes  the computer produced the 

following resultef given in the table N So  

 TERPR4TI0NOJ GRAIN ZE PARAMET*RS 

A. 	trttnJ1ze, 

About 7 of the samples with their average size values 
lying between 2.00 to 2.80, fall under the fine sand class of 
sediments while the rest of 2 of samples, by v i rtue of their mean 

ei z• ranging from 1.64)   to U90 , eon be termed as coarse grained 
samples,*  It should therefore be mmntioned at the very outset, that 

the present investigation is c nfined to the tine and medium sized 
gds, 

2bge at ans and la,CUM i  t 	The medium grained sands are 
characteristically found to occur at the confluences of rivers and 
tributaries # which can be explained by the fact that 	at the can- 
fluence,, the water Velocities of to rivers are checked by each 
other — thereby the coarser material is easily deposited and the 
finer materials are swept away by the stream. 

The fact that the transportation of these grains is not 
much and that the velocity of water is not much variable, render 
one to infer that the grains of these fine to media, Sands must not 



have their original sizes Mo re than that of the coarse grained 

sands. Further*  these grains in the source area must be loosely 

Demented, otherwise It would not hayo been possible to obtain fine 

to medium disaggregated sands in the 8ólani river for such a abort 

transportation of 15 to 20 idles, , Summing up therefore, these 

inferences, it can be. concluded that the parentage of these sands 1$ 

In the loose sand rock which can at the most have its grain size 

that of the. coarse grained sands„ 

84( of the samples have their 	values lying between 

0,5 to I, and hence fall under medium sorted class while the rest of 

the i ` samples with their 	values ranging between 0.4 to 0,5  Can 
be placed in the well sorted olass or Sorting Classification. It 

can be said that Solani sands are medium to well sorted..  

Sorting as mentioned in Chapter III depends upon the 

nature or source rocks, nature of transporting agency and the distance 

of transport of sediments, For Soleni river the transport Is less 

and the velocity variation of water for most of the part of an year $ 

is not much. Those agents, have, therefore,, played  little role In 

the sorting of Solant sands,*  Thus the remaining third factor i„ ,, 

the nature of source rook may be attributed as the cause of moderate 

to well sorted sands. In other r cards, the source material itself 

was atleast moderately well sorted. 

The logical infereneeO  therefore, from the study of average 

KA 

grain size and graphic standard deviation to that the parent rock of 
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thoso ocnda Oro coarao to tod~.um grained loo-rely coxacntod and 

todoratoly '3011 cortod ocnd rocks 

Barad on tho results given in the tat le, S. about 7$ 
of the sanploa have their keinee5 values lying between 04 to 
-*0,1 — thoroby falling in the nearly syininotricol class of skewness, 
The root of the 30 of the sa npios bravo their skewness, falling 
in the finely okewcd class (+3.0 to 0,1), 

The samples In the nearly' symmetrical class are themselves, 
although very slightly, skewed both positively or finely okotiod and 
negatively t, e. coarsely skewed. 

t a & nin t 	I 	The nogattvoly skewed samples i,o, 
having ozcos a coarser material than average are found to occur at the 
conflucnees of various rivers and tributarios,, Thia fact can be 
explained as follows:'. 

To rivers or tributaries coning fzom difforaut dinoationa, 
when moot each other, their vole eiti ea arc suddenly changed p 
during thoroby eddy currents, And under these conditions the coarser 
notarial can easily settle down In comparison to the finer ones 
which undergo whirling movement along itth the%ndopo moving 
eddies, Thus coarsely or negatively skewer r oodizncitn arc produced 
at tho conflucncoc, 	As tho oddiao begin to the while mewing dawn 
the stream the associated finer sedinonto settle dowers — producing 
thoreby positively or finely sewed oedinonts,, 



Infr~eem 	Observation of negative sleet eos in the sodimnto 
coming from a sing3.'6 source, might be helpful in predecting the 

conditions of deposition tO.eo It iay, in a geological formation  tormtion 

deposited by rivers, Indicate the confiuenso or some obstruction 
to the flawing water, In othenrdc, a sadden chance in velocity 
may be info, red. by a negative otin.oas. The p + tiv+c y cievod 
sedimcnts will the indicato that tho most pr the coarse material 
which was originally pres nt with those oedimonto. hove been deposit 
ed upstream and the finer ones arc: loft over by thorn,. 

D. K ps .a (G()s 

The Bau1pif,, in genera., have their kurto a .a val ass nearly 

equal to one, i a o4 

Sorting in the central 9O., of also distribution a Sorting in the 
central 5O of the size distribution, 

fenee the volocity fluctuations corn not rapid and that the velocity 

of water was sty for long time and it is uador thoso conditions 
that the present sediments were deposited,,. 

Scrutinising vtriotly the Itnrtooio data, it is observed 
that most of thesamples have their values slightly more than one* 
This means that - Sorting in the control 9 ': of size distribution 
is greater than sorting in central 504 of size distribution,  
Translating this statoro nt in terms of vol+eity contttiono, it can 

be 
be inforred that — whatever/the velocity fluctuations from avorago 
velocity,  they were restricted to the central, 5Q of the grain size 

distribution and operated for greater length of time than norms, 
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EFFECT OF TWSPORT Ot GRAINSIZE D BORTI! G 

In order to see the effect of transport on the grain size 
various samples were selected In various tributarjq- For each tri-
butary, two samglos, 1tb .Mann distances of transport,, were plotted . 

in the graph Ito. i4 	From the graph, it can be inferred that the 
for all tributaries and for most of the part of the plotted Solani. 
river, the grain size in 0 units increases tth transport, or in 
othei c►rda — It can be said that 4th increase in transport of 
sediments the grain size .n..rr.11i for sealer decroasas. 

Ho never, during the transport from sample 34 to 19a of 
Solani river, the grain size In millimeter has increased, This 
is because of the fact that the sample 19a was taken from  frorii the non.. 
cave (towards river) side of the meandered part of the river,, where 
the sediments were deposited due to obstruction or the chance in 
the velocity or the stream, 

Grap rally', for the tributaries Slukhrao, Chiflawala and 
Uatnisotc  as the distance of transport inerensee, the d; also 
increases to  e. with the transport, tho sorting of sediments become 
poorer in these tributaries, Besides th6se tributaries the sorting 

has also become poorer in the meandered portion of Solent from where 
the sample ho, 19a eras te1cc . This decrease in sorting is due to 
various obstructions otfored to the river water by meanders and 

topographical features. In tho parts of Solani river between sample 
I. 
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38 to 34 and then between 19a to 24 where no obstruction was offorod t 
it, the sorting increacod with the transport. Tho some is the story 
with the 3bhmnrao„ ___  _ 	The facts that the Various tributaries In the northern 
parts of the area of present stag, tend to decrease the sorting of 
the sediments with the transport and that the samples from theso 
rivers are themselves well to roderoteli. woll sorted, force the 
author to infer that the source oek or those sands must be wall to 
very well sorted sadi nts, 

The Iuz'tosio values of sazplos are aln et constant and are 
'nearly equal to 1, The relationship between the rest of the throe 
parameters ICc, thsrsforo discussed as follotm ' 

For a constant value of 1oxieas, the graph Ho,, 16 between 
mean grain sizea and sigma has been plotted,. Prom the graph it is 
clear that as the average grain s#. zve of sands .naroaso, the sigma 
also tnor oasmv  Since at Ica has inverse relation sith sorting of 
grains,, it is apparent that as skeneas remains constant the coarser 
the sediments the poorer will be the carting. 

For samesko toss values, tho slopes of the graph are same, 
but as akounose Increasos,, the slope also Incrosae . 



 

 

I 

 

AV 

In 



U 





Keeping sigma oonatant, the graph No,. 11 between skewness 
and average grain size, shown that as the grain size increases 
skamoss also increases, Again , for a1st same values of the 
graphs are aInbet parallel indicating the rby a f ctiona1 relation' 

ship between those three parameter, 

C. 
moan raig 

The graph No, -is shove that as the skewness increases 
the sigma also increases for a fixed average grain size. In other 
words,, the greater the skewness the poorer will be the sorting of 
sadists If the average grain size is kept constant,  

it is eleur from the graph * that as the grain size increas 
the sloe of the 1io also increase, It again shows a tirctional 
relationship between the paravotera and it is fromm this graph that 
the following xnatberiatical relationship has boon derived. Table 7l 
has been constructed from the graph No 18 

T ABLO . r 

Number of 	Average grain die Slope of the curves (o  
observations 	(GM) 

10910 1,300  
2 	 2,150 0.425 
3 	 2* 510 00200 
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L 	Let the following relation exists between the variables 

GM and the slops 
+ aix + 8222 MM##MNf #Mi ) 

where a,  a1 °2 are some constants and 	7 	,. x n' 	FPM 

Applying the principles of least squares, the above 
mentioned second degree polynomial has been fitted to the data given 
in the table 'L . The values of constants a,  a1  and a2  have 
basin tozd after tedious mathematical c omputationa, ens 

Be  '.33.12185382 

81 32,42466190  
a » 7.668814418 

Hence the relationship between the various grain size parameters 
ha 6 been derived as'. 

'.3342186382 + 32.4246619 (CM) • ?. 668814.4 . Via(GM) u 

Win. L 	From this relation it Is clear that if two samples 
have same size and same skewness then t ieir sortings will be oq4, :,. 

Again, if two eample3 having same size, then the sample w'htch Agreater 
skewnees 411 be poorer in sorting and glee magnitude of this poorness 
in sorting can be calculated from the above relations 

DZSCRIM M.ATION CF' t Rt1I 	Q ` t 	S TI 	Qd 	I P ANT iB 

Every environment of deposition can be assumed to have 
Its characteristic energy conditions and energy fluctuation in space 

and time, The preservation of these !luctuattns is the subject to 
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the availability of sufficient amounts of source materiel of all 
sizes. If so, than size distribution would indicate the 	iron. 

sent of deposition. In the present problem, the aim is to die Lam. 

minate between the two types of environients of deposition by means 

of a suitable statistics, 

Di~cs i treat n:_ - Based strictly on the statistical theory of 

discrimination, B,K.Sahu (196 4) has X ed out 'the following dl. 

trim natary function to different ate between the fluviaatile and 
turbidity current deposition, 

0...'7215 OM — 0,4030 vI Z + 6.7322 SK 4 

5,2927 It0 

Thus to distinguish between fluviati a and turbidity 
current deposits, the above equation can be used, For various sample~ 

I is calculated and from it mean! is obtained. 

Now if 
T < 9.8433, the environment is turbidity current type 

and if 	I > 9,,8433, it u]A indIcate !luviatile deposits,. 

A. Aptli1 tiqn` nç 	J j 	QJet atugs  

The river ilani and its tributaries have their deposit,% 
of fl uvi ati l e nature. The velocity in the river Is almost eta t "+ 

every except at the places where tributaries meet each other or 
at places where some obstruction Is offered to the river, At the 

eonfluuoe eddies are formed and the deposition takes place there 
under somewhat turbulent conditions, 



i~2. 

Therefore ,applying the diaortmin, nt function! In the data 

of Solan , river system t following results were obtained* 

Y < 7.5 Indicated deposition at the river c onfinenee 
or under somewhat turbulent  ttirbiilent condition. 

and ?1> 7,5 indicates somewhat steady conditions of fluviat 
!1 o deposition, 

#*8 

finder 8ahu*s inferences the. present steles must have conic 

from turbid conditions of deposition ( since to always loss than 
9.8433), that this to definitely not the oaae, Henco tka his 

formula has to be reviewed, in the light of the present results, It 
1s to be remembered that his samples were taken from deltaic 
conditions, His formula 	be true for coastal areas but the 
present samples were taken from definitely inland river deposits,, 
Hence for Inland river deposits, Sahu's formula has to be modified 

as 

For Inland deposits 
1# < 7.6 Indicates deposit , on under eddy current conditions 

I > 7,5 Indicates deposition 'under somewhat uniform vetoci 
conditions,, 

This tentative modification is however, based on only aa 
samples and is therefore subject to varification when more samples 
from different areas are available for analysis, 

U 
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Radioactivity of a substance Is the property by virtue 

of which its atomic nuclei disintogtate epbntan,ouaiy by the 

emission of Morgy and particles. 

Probably tremendous energies were required to build up 

and hold these nu Eei together in the very early stages of the earth' 

history, ' Sinee these conditions no longer prevail, those high 

energy radioactive nuciti haVe become  boine unstable and are now therefore} 
in a process of spontaneous deeompoeition to attain a low energy 

stable state, This process of decomposition through dieintigrati©n 
is unaffected by ordinary physical and chemical changes such as 
electric, magnetic fields# heat radiations and mechanical pressures 
ate* 

All elements having their atomic vvIxr Dx re than 83 are 
unstable and . are therefore$ radioactive,, But there are a few radio-
active elements such as 4# Rya, X WICR have their atomic w kg ti 

lesser that 83, However any radioactive element can be MDde radio-

active artificially by bombarding its nuelate with particles such as 
nuetrone, protons$ 	eta*. 

~tuo gfig adigtigns~ 	The nuclear transformations in the radioactive 

substances are accompanied by a release or energy In the following 
formes 



L* Alpha particles 
2, Beta particles 
39 Gpa pays 

ARM a l e * 	It is en electrically positive Corpuscle 
emitted by a radioactive substance# Its atomic number Ia 2 and 
mass number Is 4, Thus it can be considered as a helium nucleus, 
Alpha rays are emitted by a radioactive nualti of the heavier 
elements when two protons and try neutrons in the nucleus combine 
and break off,: Thus the parent nucleus's charge is reduced by two 
and Its mass number by 4; it has become another and slightly lighter 
element, The emission velocity (about one fifteenth to one tv th 
that of light) of nearly all alpha particle from any particular 
alpha active isotope is, a constant, 

Because of their relatively lar'je charge and else,$ alpha 
particles readily strip electrons from atoms of the surrounding 
matter (.e. they are strongly ionising) and soon come to a halt 
as neutral helium atoms; they are thus able to penetrate only a few 
centimeters of air and are stopped by a sheet of paper. 

AAA 4r~tial t 	It is an electrically negative corpuscle emitted 
by a radioactive substance,, its charge is (l) A beta particle 
may be considered as an electron. Beta rays are omitted by some 
nuaibi of both the lighter and header radioactive elements when one 
of the neutrons In the nucleus breaks up Into a proton`} w high ran; 

in ttza nucleus, and a beta particle Bch leaves it* Thus the 
parents nucleus's charge is increased by one, but its mass number 

remains the same, The daughter to another element with nearly the 
same atomic mass as the parent, 
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Unlike those of alpha parti dies, the emtoeton 'eiaelty 
of beta particles, for any particular radioactive isotope, is 
extremely variable, ranging from relatively low speeds to speeds 
approaching that of light, On the average,* they are about tea times 
as high as alpha velocities.. Because of their high velocities, 
small size and loss charge, beta particles are much less interacts tS 
than alphas and hence their range of penetration is larger,, In 
facet they are only about a h)dredtb as ionising as aiphas and are 
therefore about a hundred times ire penetrating; although., all 
but ma at energetic of thøm 411 be stopped by about 45 millimeters 
of Aluminiuin or a few ud limetez'a of rocks* 

4mm$ l vs$ 	Gamma rays are the electromagnetic radiation of 
same nature and velocity as light$ but with much gresber 	hence 
with hhidher frequencies. They are usually but not always observed 
along 14th alpha and 1eba decay. 

Gamma ra y have about one bzidredth, the ionising ability 
of beta rays. Being bundles of energy (quanta) rather than massive, 
charged. particles of comparatively slow speed, they are not so 
likely to collide with an dleetron and eject it from its atoms, 
Correspondingly they. are 10 to 100 times more penetrating than beta 
rays and may pass through several centimeters of lead, . upto a toot 
of rock and several hundred feet of air„ Their penetration does 
not stop suddeniy~, but rather' their energy gradually declines with 
the depth of penetration. 

ptttc4 N tetJd cttvq di tiRratLpns All radioactive 
nuclei eventually disintegrate# but no one can predict the exact 
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instant at which any gtvn nucleus will decay. However, for a large i 
number of atoms$  underia1ng this change$  a certain taotor iiob 
would give the probab-ility of this change per unit time can be 
foo ds, This traction is known as decay constant ( T )• It In 
reasonably cortain that A (Lambda) . remains constant throughout 
geologic time for a particular type of nucleus. However a more 
convenient unit of decay called half life (T") which is defined 
as the time during which half the number 2  of original radio-'  
active atoms will disintigrate, is related to the decay constant by 
the following relation 

T112 	1 

The random sequence of nuclei decay fluctuates about a 
' mean value and if a radioactive so urge is counted n times tb r equal. 

limes but lose than its half life), under identical en ironmental 
conditions,, gives a series of counts x1, x2, x3  ,,.,,. x, then 
a deviation of each count xi (i a 19, 2, 3 ,,..,.., A) from the mean 

counts Is  will be observod,'be dispersion of individual counts 
from the mean, Is e1fl$iedyby standard deviation (a-  ) as 

U 

1:R 

  t . Because the radioactive di lint egratic 
follows the Poisson's distribution) 

With the probability as 0,68,, (t e-  ) is taken as the limits in 
which the counts will lie. 
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Radiations as such are not perseepti ble to normal human 

senses unless they are too high, They are then detected by their 

noticeable effects of Interaction with a certain substances, abase 

methods can be grouped under the 1'olloiiingfollowing headst 

1. ZtowtL 	It utilises the property of a radios- 

active substance to Inalte dharacteristta togging on the photo graphic 

plates* 

2« 	, ,Mrs+c g Meth 4a The capaic ter of radioactive substsnoe 
to cause fluoreisas of certain body, is used t ilhthss+ A'n "' 

This Inathod Is not applicable for feebly radioactive substances„ 

,L 	cticaLMeth4s The ionisation of air by radioactive r ,d1at- 

Ions# in the principle behind the electrical method of detection}. 

The electric current thus produced by tonisatton is a measure of 

radio activity, 

 ea1J4et4, The chemical eft ota produced by any radio. 

active substance can be used to detect radioactivity. 

Of the various instruments dueled to measure and detect 
alpha, beta and gamma rad3 stions, the Geiger Muller Counter and 
Sctnteilation Counters grouped under electrical methods are most 
commonly used, The detection ot~radiationa and not the c b /3 
radtations, In the present study by fears Ray Spectrometer, has 
been chosen after considering the follovtng facts* 
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1. ? ►m the previous * rkq it has been found that the 

sands of Solani,# are teably radioactive aM hertee to measure its 

radio actititty,; a large volume of sand will be required,, 

2, M.pha and beta radiations have low penetration power 

in col arison to gamma radiations, and they will therefore,, be easily 
absorbed in th r 	.um 	s sand samples. Hence it will be easier to 
detect gamma radiations 'b ' Gamma Ray Spectrometer which is based on 
the principles of Scintillation Counter and will therefore, be 
d acussed In brief hare, 

~o The operation of this Instruct is based on 
the fact that ""a flash or burst of light is produced is pouced 

when gamma ray strikes the atoms of certain eubst antes, called 
1phosp :ore' (because of this property) such as thallium activated 

sodium iodide crystal. The flash aseoura whan the excited electrons, 
which be a received some or all of an impinging rsgOs smergy as 
It collides vith their atoms, loose their excitation energy and fall 
back into a 'gr and state, As they, tall 	z*doserete energy 
level to a lower one, they emit electromagnetic radiations,, .which 
for phosphors, to in the frequency  frMuanoy range of visible and ultraviolet 
tight. This light pulse from the crystal, .iu p2oport on.a » to the 
energy of the gstnma ray# 

cx 	`tm&Ja 	eth.r  

The Gamma Ray Spectrometer, has essentially the bUo4ng  
coin on antal-W 
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1. 9 tt A 2 It is in fact., the n st crucial 

element of a spectrometer, Qpcnt crystal of sodium iodide 
which gives off a very nnuto burot or light t hcn struck by g a  
rays,, Is the most adopted scinttlloto i ,► 

n3 C The pliotomultiplier tube pzDduoos an electrical pulse when 

the buret of light impinges on it. This photoruultiplior becomes 

effective whOn high voltage Is supplied to It. 

3,,6 , 	The electric pulse produced by pboto- 
multiplier tubo is too st U in amplitude to be easily and correctly 

recorded, Uc eo it is amplified by cn amplifier, 

4• 8~, 	c~nn 	l r x~ Various radioactivo eu ► 

stances emttt cnorgy radiations of characteristic peaks of count 

rate at eharuetoristio wavelength, fans to record count t rotes 

for various wave lengths,, a wit in the name of Single Channel 

nalysor is provided with a spectrometer, This io dono by alloiing 



the pulses of desired voltages, coming  from the amplifier to pass 

through it to the recorder* 

A single channel analyser consists of the Allowitg 

three sub»un!! t s 

a„ gar .mfnate a ref 	.t r It allows the pulses 

having higher voltage than that indicated by the .adjustable knob 

of this unit, to prase through tt, 

b„ MJfl .ft tbtt; it allows only the pulses having 
their voltage value lying in the interval marked by the discriminator 

level voltage and (window width' voltage+ad discririnater voltage) 

to pass through .it,, 

a, rat 	 f 	ztt14 34tohet when 

the connection is made to the integral setti g, It gives all the 

pulses having their voltage values àntrrg, from set deecrivine.tor 

voltage to the maximum possible voltage of deaorimineter level imit. 

When the connection t o made to differential setting, then 
and only then, the window width unit functions according to its 
settings, 

d* 	q2$1, çir* The function or 
this electronic device is - to count all the discrete pulses conning 

from single channel analyser, It is connected to a preset timer unit 
in which the time to which the counting is to be done, Is set 

before the counting starts. After the lapse of this preset time,. 
after it Is switched ong it automatic a1 stops the counter,, 

64'3 
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In order to compare the radioactivity of samples, the 

instrument has to be chec od for its eliability,, using a standard 
sample,. For this, a standard sample wan prepared using pitchblende, 
Two grams of impure pitchblende ore groundd to -*72 to ►120 mesh size w 
was mounted and sealed in a disc shaped cxontdner,, Iefore counting 
the urriples, this standard was always .counted wider same geometric 
conditions of standard with respect to the Seintt11ator to ebec 
the Instruments' reliability* 

The v!ariolaa samples of sands were counted at three bass 
voltages tie, # 10 and 20 far such lengths of times so that the 
standard deviation on each observation due to counting was loss than 

10, under the following settings of the tnstr nt- 

3.. 	 ejqr • 300 sees. 

t14 	.th }~ eade r 	 ' 	a ui ewe ■sw 	~~M 	 wYwi 	1y 

(i) Select scale — 1000 

(it) Input switch « positive 
(itt) Disc Biass 

U) Window with — 0 

(it) Discriminator leurels used a,, lot, 20 volts 
(iii) Surplus counting. 

3„ BatEinae in Al Amplifier. 

Gain wA(B + C) * 3 VbOn A * SWO B 8 0,1 C e 0, , 
(ii) Select input - Negative 

(iii) Decay time —* 4'4 soon* 

41* 
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4, Sjitingetn U1h Vlta Pnit, 
(i) Voltmeter 	as volts. 

Under these settings*  the number of counts per minute 

per hundred grains for each samples were observed and are presented 

In the table No, " I and ahovn in the ma a,4o • 19 

The plottqof radioactivity verses samples, indicates that 

the 20% of the samples show count rate of more than 60, 52 between 
40-60 and those giving count rates less than 40 are 28%. It vast  
then, decided to study the physical features of the rivers and 
tributaries at the places From where the samples in each class 
were tolcen. Such a study indicates that the radioactive mineral 

content of sands Vary along the course of river and the variation 
does not follow any distinct pattern, However#  the following facts 

clearly emorco out. 

1.. Radioactivity less than 40 c our ts per minute in the 

area where there Is confluence of tt o r mire stream,. 

2,, Radioactivity is between 40 t6 60 counts per minute 

at the places situated upstream just before the c onti.uenoes of stream 

or at the places where small tributaries or streamleta just originate 

or at meanders of streams,* 

3 Radioactivity is more than 60 cco zits per minute 
where generally only few otmtruetions by some barriersa whether 
natural or artifici al are met with. he tributaries east and west of 
Mohand have relatively higher radioactivity, 
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40  Only one sample out of a total of 40, shows except 

tonally high radioactivity (140 cnnto per minute per 100 gos of 

sample, 

Sample le which gave the maximum radtoactivtty, was 
considered best for such study and It wore the variouo sieve 
fractions of this samples that were co .ted separately. The results 

of such analysis is given in the table 1i"o.T 

/!A 

S.No. 	Mesh No, Counts per minute 
per 100 ns. 

1, 52 47 
2.  172 48• 
3.  120 72 
4.  ISD 26? 
5.  170 588 
X38 200 830 
7, '.Q0  1182 

It Is observed from the above table that the specific 
artiVity of fractions int;reass with the decrease in the particle 
size. This data is in agreement with the reported one, Rowever, 
in this investigation particle size lesser than +300 have not been 
studied. The rate of increase of activity is more when the particle 

becomes finer than 120 mesh in comparison to particle coarser than 
this etas. 
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Radioactive matorials are identified from their ohnraotor' 
istic radilationa and energies given off by isotopes of elements 
present in a sample. Therefore, by comparing the gam ray 
spectrum of iknoun sand sample with that of k o in samples of Pith» 
blendo and Monazite containing traces of Craniums;, the nature of the r 
radioactivity could b predicted, Table No, jg • A perusal of 
the table shows that the act ray spectrum of heavies in the fraction 
+ 160 -- 12► mash of sand sago La agreed more closely in nature 

Iith that of pitchblende covrvplo and hence It may be that the radio- 
activity in the sand samples Is due to the presence of uranium 
and its daughter products,* This result Is in conformity utth that 
cr reported by Christie and Jarnsat (1966). H~uovor, when samples 
in gonoralwere considered,, the radioactive clement 1n not so vary 
clasp, It may be duo to partial separation of various sub-.spo¢4os. 

Table . ff 
Comparison of Gammaray spectrum of Pitchblendo,t naz.to and the 

Sample • Counts per minuto at 	• Oarm Ray 3poct umt 
Base voltages 	.(Ratio of Base Voltages) 

4 	10 + 20 + 0f 	1 10/93 

Pitahblendo 60192 	83780 
/ 	i11 ~ 4 	i w ~ 	.Av ~M•'~ 

Sample 
le/1130 	43 	35,6 

38421 1.56 1,39 

27068 1,36 1,1 

27*6 1056 1,3 
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Despite their amsfl emsunte in sands, the heavy minerals 
have been studied with two views in mind «• firstly as indicators 
of provenance and secondly as evidences of radioactivity, 

The send samples that gave significant  siifieant radioactive counts 
were aelCoted far heavy mineral studies, Each of the ei lotted 
samples were analysed for #120 + 150 fraction through R,3 sieves, 
Using b wforta, the heavy minerals from each fractions of samples 
were then separated and moon ed on slides for microscopic examination, 
The minerals identified are giveni in fable No„$ • The various 
rough estimates for each sample are also Indicated in the seine Table,. 

Heavy minerals 	Samples with their estimates of Heavy mineral 

  ...' 	,.. 	G 
' R ~1 	120 120 120 . 3 O 3.20 124 D xao1 

1. Garnet a C C G C C a C a c o o 
29 Kyanite o a a a c a a o a o a c o o 
3,  Opaque min eral. sC C 0 C 0 a a C C 0 e C C C 
4,  Tourmaline a• s r e a a a. a e 8 8 a a a 
5* Stauroljte a 8 a 3 e e SS 5 a a 8 8 8 
6. Topaz r r r R r r z' R r fir r r r 
?. Futile R S e R Br S B Br R R R R 
8.Ilornblend, RR Br r R Ft r r Br R R R 
9* $pidote R R R r r r r R R Br R R R 

1A,, Zircon r r a r Br r r R R r r r r 
11. Chlorite .. .. .. 4 *► ft. .. B .. 00 R R R 
12. Sphane ,. - . 	-M R .. .-  a ., ... 

WhereC -- very common; a — Co n; R .» very rare; ' Rare 
8 «- very sp se; a — $'parse. 

$a, 



9ieral Characters t t1iecavy  

1, Garnet, Wetly pinkish and occasionally colourless, 

garnet occurs In Irregular subrnt ded form with high relief, But 

a few grains hw perfect crystalline for The inclu ons of  

quartz are o-gin, The surface is pitted with very 5anyt fractures# 

Passible sources of derivations The garnet might have 

came from the pegmatitee or high rank metamorphic rook, 

20 ;rar4ti Colourless with high relief, the Kyanite 

occurs in bladed to somewhat tabular forms, The edges are sharp,, 

The prismatic forms are sometimes very mph deformed, The cross 

cleavages are 'most- predominant - he grains are aubangular prismat :e* 

Possible sources rf derivations The kyanite is essentially 

a high grade metamorphic mineral associated specially with mica schisti 

and gneisses and might have been derived from these rocks,. 

3,# 2PaauO ne►re,e1 The opaque minerals are irregular 
in form but are subrounded in nature, Black to brownishh grey In 

colour, the blackish variety shows some alteration, observed as a 

white minorél under arose nicole, This white mineral may be eucox6 e 
and hence the black mineral can be named as Ilmenite,, The opaque  

minerals whie appearing somewhat brownish chocolate coloured, may 

be hematite or limonite, Ilm ite can be derived from Igneous rocks 
specially basic and u,trabasias,. 

one, 4. ourme roes It is brown coloured, With vrariedterminat~ 
PRISMATIC FORM is predominent;,.f The pleochrotar is characteristic, 

46 



Striations parallel to length of prism is also soaetimes marked 
The inclusion in the form of needles are also met with. These 
inclusions may be of zircon and rutile,. Rarely blue tourmalines 
are fO wid, 

Tourmaline might have come from Pneumatolitic rocks, 
acid igneous rocks, pegmatites, sets and phyllites, But accord 
in& to Kryn .ne, the bro i tourmaline chareatorises low rank meter 
morpbism, The blue tourmaline might have come from pegmatite, 

$4, uro, jLlis  1rregu ,ar in shape and sut .angular to 
angular at termination, the staurolite has 'bro ish yellow to straw 
yellow colour. It shows characteristic pleoohroiem 4th varying 
intensities, Sometimes inclustene of quart; are motm with. 

The staurolite has been probably derived from echists 
or contact motumorphio rocks. In any case It belongs to high rank 
metamorphic rocks,,, 

6,.  Rte,:  Colourless, very much irregular forms are 
observed. It oers as angular to stab.angular grains with high 
relief. It * wn somewhat pitted appearance.. Under cross nicols 
topaz gives mostly grey yellow to high second order blue, gree n. 
colours. Some of the grains of topaz show pleoch is halos, 

Topaz can be derived from Granite gaetsses and other 
contact metal rphio rocks. 

1 	 7. 	j* It occurs in irregular form. The grains 
are angular to sub-angular at terminatiorns. The colour of rutile 

4?. 
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grains is dark pinkish red and under cross nico].s its interference 
colours are masked by the body colour, he ploochroic halos are 
also observed in some grains. 

Rutila is conwanly found in Acid Igneous rocks, crystalline 
metamorphic rocks, Frequitly it can be derived in situ from de-
composition of i .menite, 

So 	MhjgU eL Dark green coloured hornblende has 
its colour density greatest at the centre of grains which occur 
in sub-rounded tabular form, The pleochroiam (from pale to dark 
green) is only noticeable near the boundaries of grains, Some grains 
show prismatic cleavage, the extinction angle by which come out to be. 
near 16, The interference colours are second order green, blue, 
red$  yellow. Some of the grans show alteration probably into 
chlorite, 

The hornblende could be derived from Igneous and Metanor-. 
phi* rocks — specially from granites, s3renite, diorites and volcanic 
equivalents and 'Mvr rbelnde schiate. 

g+  j es 'Irregular rather angular to eubangular 
dark green coloured grains of epidote show brilliant high order 
interference colours such as green, purple red,. 

It can be derived from crystalline metamorphica, especially 
altered Impure limestone, -Also, It can come from altered igneous 
rocks originally rich in ferro..magn.sium minerals, 

10 0  Ziroonz It occurs In small colourless, eubrounded 
grains. A few grains show perfect crystalline fbrms, The relief 
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of these grains 1s very characteristically high. The fractures are 
also common. It occurs both as Independent grains as well as im 
elusion in some other minerals, 

It can be derived from acid and intermediate i. gneo to 
rocks. Lone eomanly it occurs in sch .hts and limestones, 

,,0 	i t Bro ish in colour, It occurs in lozenge 
shape, It is very much pitted. Its interference colours are masked 
by its body colour,, 

It can be derived from granites, intermediate igneous 
rocs, metanxrphia rocks such as gneieseses1  aohtats and altered 
1 imentonee,, 

12. ;0hJ2XLJg1.. Few green Coloured grains are found in 
the form of flaky m norale, Its grey interference colour of the 
first order is very characteristic, 

It can be derived from Igneous as well e3 metamorphic rooks. 
It can also cove as alteration product of hornblende and biotite, 

The source rocks of Solani sands as .inferred firm the 
grain also studies in the Chapter IT', must' be loosely ousted, 
medium grained well sorted sand rocks. T he heavy minerals of 8olant 
sands are comparable to thoace found in the sand rocks of Brea.iks. 
According to Raju (19G3 ), the presence of garnet and tourmaline 
marks the Lower 8iwalike„ while kyanito to very characteristic ;" of 



Middle Siwaliks„ The sillimanite and andelusite along with Eox 

bland* and heavies of 'Tower and Middle Biwaliks mark the Upper 
Siwalik 	All these minerals are present aiiaa►et in the same shape 
and form in the sands of Soleni river system. ffenee it can be 
concluded that the source rocks of these sands may belong to Middle 
and Lower Siwa3iks.. The Upper giwaliks have very little contribution 
because, the heavy minerals at it with the exception of horb bi+~nde 
are all together absent in the sands and even the "hr bl 4de has very 
little percentage In comparison to other minerals. Bt the facts 
that the rocks of lover Biwaliks are not exposed near *hand, and 
that the tributaries of 8o3sni river system are mostly tonfined 
to the Middle Sivaliks, appeal the author to conclude that the source 
rocks of these sands belong almost entirely to Middle Siwaliks and 
to a lesser extent to the upper Siwaliks, 

Radioactive minerals are generally the heavy minerals* 
Renee the heavies of +120 72 f 	one of sand samples were 
separated and were put to microscopic examination.  The radio-

activity ,ós evidenced under microscope by the presence of zircon 
in almost all the slides* Besides this* the pieochrcic halos in 
Rutile (or Baddceyite), Topaz and Tourmaline are also observed. 
In some of the prismatic brown tourmalines, poobably zircon appears al 
needle. One grain of staurolite (Plate No, 	) was also found to 
contain pisoohroio halos* The percentage of zircon tpsoat of the 
slides Is not more than 0.6 to if of the total heavy minerals 
present.,, It can, thus, be concluded that although the radioactivity 
is largely due to the uranium content in certain heavy minerals, 
but the possibilities of the occurrence of thorium or any other 
radioactive element cannot be r' led out at this stage, There 



certainly 	exist a relation between the a 	unt of heavy minerals 
and the radioactive counts, Samples with high count rate have a 

higher percentage of heavy rnineralc, However, exact correlation 
between the heavy minerals and radioactivity can be made only 

after a careful separation of individual heavy minerals and their 

chemical end radioaetrtc analYoes* 

.7 
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The present wo & was taken up to investigate the radio  
activity of the sands of River Solant from the, source upto fiooxkee 

and the effect of grain size on the radio activity* The heavy 

mineral suits of the send were also examined to find the minerals 

in which t animum has been capured, The regions through i,hicb 

Solani river system pass are occupied by Siwalik rocks, Shabars 

Tarai and Gangetlo al1iViwn, The 1tthooi of the rocks in clay, 

sandy clay,, gravels, silts, sands, The origin of R. Solani and Its 

tributaries is in Siwalik hills of the Saharanpur and Debra Dun 

districts,, 

Various methods of sampling techniques were analysed and 

it was found that for the present study the method of systematic 

Grid Sampling would be meat suitable, The samples were eo11ected 

at the intervals of 3/4th to a miles distance, Proper Bate was 

taken to avoid any contamination either due to the terrace Boil or 

due to the cosmic ray activities„ The method employed to collect 

the samples was so designed that the same sedinientologleel wilt uld 

be sampled throughout the length of the river cyst 

Mechanical analyses of samples, thus collected were done 

in the laboratory using B.8.$ 25„ 369 52,. 72,, 120, 150, 1709 200 

and 240 mesh sieves, The cummulative curves were dra on the basis 

of data collected in this manner,. 



On the bas. a o f aimul ati vo curves, various grain size 
parameters were calculated, A discussion on these parameters and 
their significance has already boen done in Chapter X' ,, The 
main findings were that the 

(1) The ands of the river are fine to medium grained 
• size and their sorting well to bderately veil, Since the trans 
portatton of these sands was soli  it was concluded that tho 
source rocks of these and must be fine grained, well sorted 
loosely cemented sand rooks,,, 

(2) The oontiuencee of various tributaries can be pro. 
dieted wherever, negative sketeee values are observed In the area, 
Most of the material at the oonfi xen cos are coarser than the average 
grain size. 

(3) Based on the Kurtosis values, It was inferred that 
velocity fluctuations of streams operate for very abort period of 
time, 

(4) With the transport, the grain size in general., decrees 
in the river system#  The sorting becomes poorer in the northern 
most tributaries the to zateady flow of the water near the foothill 
zone; This again oonfirms, the conelueione derived In (1). 

(6) Varioke relations between the grains site parameters 
that have been derived are given below, 

(a) 	SK = P ( 	) 

o 	GM'{ 	 '. 
ASS 

Where 3K a 8kewness 
GM * Mean Grain Size 

a Measure of sorting 
A + Difference operator 
P Function 



The last relation has been full7 uwrked out as - 

33.12185382 + 32.49 (014) • 7.66$8144l6(Q14) 

The significance of this relation has boom briefly dealt in the 

chapter Roe. IV. 

(8) Deposit of different environmental conditions can 

be discriminated using the fo loving equation originally given by 
3ahu (1964) but modified in the light of present, data. 

0.7216 GM — O-. 4 30 a; Z  4 $ . 7322 B 
if ! < 7,8 , the depo sition at the river confluence 

is predi ated, 

and If 	> 7.8, the deposition under uniform velocity 
conditions is indicated, 

The radlometric analysis of Sol ni sands have given the 

following rssUtsx 

I. The 8olani sands do have radioactivity higher than that of 

ba groumd but its estimate due to non avaflebility of a standard 

sample Could not be made.. 

go Radioactivity 3s minimum at the confluences of various 

tributaries, 

31 Radioactivity of intermediate strength is observed at 
places just before the confluences air at meanders or at places near 

foothills where they, originate, 

4. Radioactivity is ' tint. at places whero some natural or 



55. 

artificial bariazto the flow at water occur, 

5. The grain size has been shown to have an inverse relation 
with the radioactivity ite;. the finer the size of the papticloeip 
the greater will be the radioactivity. This relation is further 
confirmed by the low level radioactivity present at the confluences 
of tributaries where rxst of the material is coarser. 

Based on the gamma ray epectrrni it has been concluded that 
the cause of the radioactivity in the as tds is a radioactive mineral 
which has more affinity towards uranium rather than thorium.  

?iThe heavy minerals present in the sands are Garnet,, Kyanite, 
opaque minerals (Ilmenite, hematite, lim,nite), Stauralite, Tourmelin4 
Topaz, Rutile, Epidote,: Hornblende, Zircon, Chlorite and $phone. 
Based on these minerals and their characters under microeoope-$  it is 
concluded that the source of these sands are the Siwalik rode., 

8. The Finer the sieve traction, the greater was the amount 
of heavy minerals and the higher was the radioactivity. This is 
confirmed by the greater percentages of radioactive minerals in the 
finer fractions. 

9. The evidences of radioactivity in the heavy minerals are 
the presence of Zircon,, the pi.eochroie haloes in Staurolite, Topaz 
Rutile and probably Baddeyelitoo However, the possibility of 
monazite cannot be ruled out. 

Based on the radioactivity distribution in the area end 
the heavy minerals, It Is concluded that the source of the radio-

activity of sands lies in the Siwalik rocks near Mahand and it is 
this region that has to be further investigated*. 
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ART OF SIB AN YSI8 
Sample Not le 

Lo ality — ma .z Salami River 	Name of the Steve = B,S,Sieve 
Mass of the sample 	e. 	Method of shak g ** Autvinatia 

baker 
Time of sing -* 1,0 minutes 	Date of ana,yat,s* 

Ma h Screen Opening ' Ott, 'Corrected 'Corr, Wt* %'CwmrnAAative 
N©,* L retained ' 	Wt• 'retained '' retained 

r!.11~.meta 	In `n  r 	3n ~ta11► : 	inn.  
E t 

18 0,85344 0,2286 0.220 0,221 0,442 0,442 
28 0.69944 0,,7418 4.074 0,C 0,148 0. 

62 04,29484 1.7630 10840 1.849 3.898 4,770 

O.20082 2.240 9,645 9.694 19.388 24.158 

120 0.146 800066 27.275 27.414 84.828 78.986 

150 0010414 3.8642 6.880 5,649 11,E288 900286 

1) 0,08890 304916 1,540 10548 - 3.096 93.380 

200 0,07620 3.71 1,752 1.761 3.522 96.902 

0 0,0630 3.9775 O,'0 0.703 1,406 98.308 

Pan <.68350 <8 9?78 0*840 04 1,688 990996 

	

T 0 T A L 	49.746 	49.998 

	

LOS J IN 'WErm" 	0,254 

( ANALYST ) 



Sample No0 3a 

	

C1ity -P tjrL Solani River 	Nin of the Sieve .0 B, 3* Sieve 
©f 

	

Mass of the sample 50 gms, 	Met d/thaking «w Automatic 
shaker 

	

Time of shaking w 10 mutes 	Date of anslysist 

Screen opening ' Wt, 'CÔr'ecte4 Corr, Wt. 'C~ at10 
'90 et 	sd ' 	Wt„ ' 	Wt 	. retained 

n mss. 1gUS '# 	~► 	in 	, R iil imeter tiscalo ' ' 

25 0,a944 0.7418 0.010 00010 0.020 00020 

36 0,,921 1.2463 0.050 0,060 0.100 0.120 

52 0.29464 1.7630 0.547 0,848 1*096 10216 

72 0,21082 2.2460 5,%5 5,603 11.206 12.422 

120 0012446 3,40066 30.290 30*331, 60.662 73.084 

180 0.10414 3.2842 7,975 7,986 15,.972 89.058 

1R) 0,08890 304916 1,880 10882 I, ?64 92,0820 

200 0,07620 3.7140 2.008 2,.008 46016 98,836 

240 0,06350 3.9775 0,655 0.658 1,312 98.148 

Pan. 0,925 0,926 10862 100,000 

TOTAL 	49*932 	50,000 

LOSS IN wMGUT 	0.0% 

ANALYST) 



REPORT ON REVS i1 LA '$X8_ 

Stele No. 7b 

L cajity —4ain Sojani Ri tei'. 	saw of the sieve . 8,BO Simv+d 

Maas of the sample -» 50 gms, 	Method of batting — Automatic 

Tt of abaking -a 10 in as 	Date of aria lyeier 

Mash BaDeen Opening ` ~ 'Corrected 'Corr, wtjj'C m~ 	.ative 
t~ + e 	d 	t+ ' retained ' retained 

'i4iiiimeter ThT 
goals , 

In gma,' In 8ms. ' 
, 

t 	in gme, 
t 

'Wt, 	in g, 

O944 	0.741.8 0,080 0.080 0,160 0,160 
36 042164 	192400 0,582 0,683 1.4 366 L326 

0.29464 1.7630 6„560 5.565 11.130 12.466 

72 0,,21082 2,240 20290 20,311 40, 	2 .078 
12D 0,12446 3,0066 18,990 19.00? 88,014 91.092 
150 0,10414 ' 3, 2642 2.425 2,427 4,854 95,956 

170 t#088 3*4916 0,542 0,642 1,084 97,030 
200 0,07 	1 3,7140 0,718 0,710 1.438 98,468 
240 0063660 3,#9776 0,300 0,,S►0 0.600 99*068 
Pan 0.466 0,465 0,930 990998 

T 0 T A L 	49954 	49,999  

LO83 IN WEIGH.' 	0.046 



1 0RTP?8I &ALY$A 

Sample No.13 

Locality Main Sol ant River 	gaze of the Sieve LS,Siev, 
Iris of the sample * 	, . 

	
Method of wing ' Autoniatic 

shaker 
Time, of shaking 	10 minutes Date of an 	7siss 

Mesh ' 	Screen Opening ' We 'Coz,aotad 'Corr. Wko  f' wnmulstive 
No. ' 	 ' 

In 
retained' 	Wt, 
ing=,'in 	, 

' retain4d 
' 	1ngms.'Wt.ings  

' rot lined  

' 	.11 .meter r scale' " $ $ 

25 0.5944 0.7418 09027 0,,,027 0.054 0.054  

0.42164 1.2460 0.158 0,168 00316 0,370 

0.29464 1.7O 1#432 1. 208M 3.250 

72 0,21082 2.,2460 18.48? 13,56? 27,134 30,384 

120 0.12446 3,0066 29,532 29,708 59,416 890 800 

150 0,10414 3,2642 9137 3,0155 6,310 96,,110 

170 0608890 3,4916 0,652 0,666 1.332 91,442 

206 0,07620 34,7140 0,63? 0.641 1,282 98,724 

20 0,063Q 3,9776 00 327 0,329 0,,6 990382 

Pan 0,307 0 , 0,818 100,000 

T 0 T A L 	49,703 	80,0000 

LOSS IN WEIORT 	06 297 

( ANALYST) 



FORT OP STEVE ANALYSi8 

8aie o.31 

Loa1itr Main Soiani River 	Name of the 8 teve . B,3. ieV 

Mass of the sample — 60 &a,. 	method of Shaking -* Automatic 
ebakor 

Time of shaking — 10 dates 	Date of analyaiss 

Mesh ' 	3oreen opening ' Wt, 	'Corroeted 'Corr, Wt, ! 'CtmmnLative 
N. Lr retained' 'Wt, ' retained $ retatnod 

x 	ll me er' in  in 	,,, I in ginn, in gross  +Wt, % in gm 

26 0.89944 0,«7418 0.110 00110 0,,920 0.220 

36 0,42164 1,2460 O 637 0.687 1,,074 10294 

52 0.29464 1.7630 4,,595 4.899 9.198 100 492 

72 00 21.082 2.2460 10,712 16.728 33*466 43,948 

1920 0,12448.- 3..0086 21.208 21,226 42,452 8640O 

160 . 0,10414 2,2642 3.9 31983 70966 94.366 

1b 0,08890 2,4916 0,871 0*872 1,744 96*210 

200 0,0X23 307140 0,972 0..973 1,946 98,086 

240 00063 3.9718 0*380 002M 0,160 8, 	6 

Pon 0,590 Q, 1480 99,996 

T 0 T A L 951 	4 993 

Loss IN WEIGHT 09049 

C ANALL8T 



Stele No. 

Looaltti V Main Sol j River 
Mass of the tale — 80 g a 

Ti ea + of shaking — 10 xdnutea 

Nam or the Steve — a,a,sieve 
of Shaking Automatic 

shale 
Date of ano1y4s 

Mesh * ' 	Sorel typing ' Wt, 'Corrected *Corr, klt*%'C mu1atiy. 
NO. ' retained' Wt•  $ retained ' retained. 

'ffillimotert 
f' 'n gin,  'q In gms, 'Wt,% in  gms. 

4 # $ 

25 0,944 0,7418 0,040 0„ 0,080 0*080 

36 0,42164 12460 00166 0,166 0,33 0.4412 

62 0.294+4 1,7630 1,876 10 	6 3.n ►2 

72 0,210i2 2,24Q) 14,480 149664 29,128 33.312 

120 0,12446 3,00066 , 24.730 24,0874 49,748 83,060 

150 0*10414 3..2642 8.060 5,0?9 10„168 93,218 

170 0*08890 3,4916 9,,850 0,865 10710 94,928 

200 0,07620 3,7140 1.270 1,277 2,64 97,482 

240 0,06860 3,,9775 1260 1,257 ZP614 99,996 
Pon  

( ANALYST) 



Locality — Main Soleni River 
Mass of the Sample — 8! gma, 

Time of shaking — 10 minutes 

Name of the Steve - BIOS* sieve 
Method of sbaing — #. 	tie 

shaker 
Date oilanalysisi 

Mesh i Screen Opening ' 	'Wt. 	'Corrected 'Corr, W1t.%'Cu1in.nti e 
No, 	 ' retained' Wb, 	' retained 4  retained 

1Mi.11imeterf _! 	in mss. # IA 	IA flS. Wt,,% in ; . 

2 8 O.944 7413 0.002 00002 0.004 ,0.004 

36 0+42164 1* 2460 .0o027 0,*027 0,0514 00058 

62 0.29464 1,7630 0.900 00201 0.402 0.460 

72. 0,21082 2,2460 2,,870 . 3,885 6,770 66230 

3.20 0.t244 3,0066 , 37 30,,904 61.08 660038 

150 0,30414. 3.2 .9.272 .9;,322 18.644 8.682 

170 008890 3.A$ W 1,860 1,,870 3,740 90*422 
900 0,07620 3.7140 2,450 2,466 4.926 94348 
240 O.0360 3..9775 0*962 0,967 1,934 97,282 

Pan 1„0260 1*357 *x714 99,996 

0 T AL 49,Z30 	49.99$ 

LOSS IN WEI CT 0,270 



Sample No,løa 

Locality Main Sol end. River 	Na of the Sieve - 8.8„ Sieve 

Mass of the stele ► 50 giü, 	Method of shing Atoatic 
shaker 

Time of aheking — 10 mutes 	Date of lyalaa 

Mesh Soz'scn Opening I 	Wt, - 'Co acli 'Como Wt %'Cv .anus 
retained- ' 	Wt, 	' rota ned rotaIned 

'Millimeter' Scale! in g=. ' in gme. 	In gms.; 'wt % in Ens, 

	

26 O8944 0..7418 0,627 O,69 	14958 	1*2 
36 0,421644 1,2460 2.558 

82 0.29464 1,7630 12,130 

79 0021082 2.8460 19,478 

120 0,12446 3,0066 11,675 

,' t  

240 0,06350 

pan 

	

5.130 	• bow 

	

24.326 
	

714 

	

39,056 
	

696 

	

2,414 	93* 184 

	

G , fl8 	950962 

	

0.776 	96.738  

	

1,186 	97,874 
98,476 

1.524 100,000 

2642  
3*4916 
3.7140 
3,9776 

1,385 
0..387 

0,300 
0.760 

E41  

12.163 

18.E , 
11.O7 

cI 
T  

0,301 
0,762  

TO T AL 49,864 

LOSS IN WETGBT OI;136 

(ANALYST) 
0 



Sample No. 34 

cality -► Mgn S1nj flyer 
Maas of the sample * 6 s. 

Time of abakingin -. 10 was 

NaLe of the Sieve B ►B~►S . ' a 
)4etbod of shaking ► Automatic 

Shaker 

Date of analysts: 

Mash ' 	Screen openingg ' wt, ''Coorrac ad 4tbrr# 4t„! `awmnlatl 
M gained' „ _' 4 raged I' z otai o 

,M111i actor 	Zn In 	.' r~ ' 	in gU3. 'Wt, 	fit. 
f Gale  

26 0089944 	0,4 7416 0,060 0,060 0,'124 0*1213 

36 0,42164 	14241. 0*780 0780 1.560 1,880  
152 0,29464 1.7630 8.607 8,608 17,016 18,46 

72 0.21082 2.2460 22.137 22..190 44„380 83,076 

120 0,12446 3.0066 16.040 2.6,, 042 32.034 95,160 

1520 0,,10414 3,2642 1,.012 1.012 2.024 97,184 

170. 0,,08893 3,4916 0,,,355 0,353 0.Z0 97.894 

234 0.07620 3.7140 0,440 0,440 0,830 98,774 

240 0,06350 3„9775 0.187 0.137 0,374 99..48 

Pan 0*423 0,42 0,850 99,998 

T 0 T A L 	49.993 . 49.999. 

LOSS IN '1 I 	 *00 

( ANALYST ) 



REPORT Old 8XEV 	ALYSX 

Sample no,, 38 

Locality Main Solani 	Sam of. the Steve B,S,Sieire  

HOBO of the sample 60 gma, 	method of Bhaktng Automatic 
shaker 

Time of, shaking 10 minutes 	Date of analysis$ 

Mesh I 	Screen Opening . 'Corrected 'Cori'. Wt, 'C zmn * ,atiVe 
retains ' 	Wt, retained I retained 

O ' in gms * in 	, 	s. ' 	1n• 	3o 'WtJ in 9$4 

25 O,944 0,7418 2,072 2,083 4,166 4466 
36 0421.G4 ., 	6Q► 4,32 4,406 8,810 12,076 

62 0,29464 1,7630 13.26? 1,328 266676 399652 

72 0.21082 2,2480 19,&47, 19,681 39, 302 78,954 
120 042446 3,0066 9,*332 9,38 18,764 97,718 
150 0,10414 3,2642 0,760 0,764 1,508 99,226 

170 0,08890 304816 o,iis O ,U6 0*~ 89M4 

200 0,07620 3,1140 0415 04 0,232 99,+ 
240 0.06350 3*9778 0,056 0,065 0,110 99,0800 
Pan 1,000 0400 0,200 100,000 

r- 

TOTAL 49738 600000 

LOSS IN Tit ? 0,265 
~...,. 

i 	( 	'8 



V SIEVE A ALY+ 8 

$ap1e No. 42* 

Lo+ality - Rivers East of Laiakhala Same of the Sieve » fl.8,3 evo 

	

trim of the awr1e -a60 gms. 	Nethod of ek ing Auto do 
shaker 

	

Time of shaking -a 10 m I nutes 	Date of analysis* 

Voist~ ' 	Screen Opening ' Wt, 'Corrected 'Carr. Wt,%'Co 	ulati 
No. ' 	 ` retained ' 	Vt, 'retained ' retained 

f l 129. 	er 	In s ' gms„ + 	in j' in. gins, t. 	in gma 
seals, 

25 0,944 	0.7418 1* 730 14738 3,476 3.476 

36 0,42164 	1,2460 6,112 6 1 	) 12,280 16,166 

72 	0.21082 	2,2460 15,787 	l B ! 

120 0.12446 3.0066 3.196 3,i.39 

0*1042.4 3,2642 0,627 0,629  

0,251,. 

43,356 

31.718 

6278 

1.068 

0,,412 

0,,5022 

0.744  

160 

1% 

200 

. 

Pan 

3,7140 

3.9775 0,088  
0;3' 

y 4.• w 

1000000 

T O 1! A L 	49,774 	60.000 

LOSS ZN exam 0„226 

(ANALYST) 



1lv AMSIS 

ample Now . 

Locality — Rivers last of La3o's Nam of t o sieve - B460neve 
Khata 

Mau of the sa 10 . 50 gma, 

Time of shaking -o 10 minutes 

In d of shaking - Au' coati c 
der 

Date of analysts$ 

Mesh ' 	Screen Opening Wt, 'Corxactad ' 	rr. Wt. 	'C mrnu1.ativ. 
No. retained ' 	Wt. retained " retained 

,mil .iltete?t  In in  

26 0,,89944 0,7418 1,.7E0 11, 766 3,532 30..632 
36 0*  1,2460 2,5 6*139 8,870 

52 0,29464 1,7634 6; #!0 6.583 13.168 21,0836 
72 0,21082 2.2460 19.586 19883 39,306 ,142  

12D 0,12446 300066 16.015 160071 32.142 93.E 
160 0,1041..4 3,2842 1.814 10816 3„ 96*916 
170 	0,08890 3,4916 	0,*42. 0,423 0,846 97*762 
got 	0,07620 3.7140 	0,.472 0,474 0,948  98,* 710 
240 	0,06350 9.9776 04  213 0,214 0,428 99.138  
Pay► 

 
0.430 0,431 0.862 1000000 

( ANALYST ) 



REPORT O ' SIB ANALYSIS 
Sample Ho, 46(a+b) 

Locality, ► Bolan, amended 	Name of the Sieve — 

.Mà&s of the sample -. 50 s. ' 	Method of shaM 	Automatic 
steer 

Time of ahaking -w 10 intruites 	Date of ana1tate* 

task ' 	Sarsen Opening Wt M 'Correct  'core. " t„  'Cunini4ative 
No, f 	 - 	I retained ' 	Wt. retained $ retained 

'Millimeter in f 	t  In giie, in gae. 'in g 	, 'Wt. 	in 
ocelo t  ' + I 

25 O.944 0,7418  0 *386 0,385 0,770 0,770  

36 0,4216 4 1.2460 1.362 10362 2.724 3.494 

52 002944 1,7630 8,995 8,999 17*998 21.+92 

72 0091082 2*2460 20„710 20,719 41*  - M.c30 

120 0.12446  3*006 6 14.448 14.483. 28*902 91.832 

160 0.10414 3.2848 1,830 1,831 3,662 S S* 	44 

3.70 0.08890 3,4916 0,522 0,522 1,0 9,638  

200 0907620 3.7140 0,530 0.80 1,160 97.098 

240 0,06350 3,9778 0,262 0,252 0,504 98,202 

Pan 0.89? 0,897 1.794 99.996 

T O T A L 49..976 	49.998 

LOSS IN WEIGHT 0,022 

(ANALYST) 



P RT pF SIEVE , 7ALISIS 

Sample No..83 

Locality - . Solani gxteded  

Hasa of the sample —60 gJns. 

Time of abakIng 10 minutest 

'Hume of the Sieve — Bo,S,Sjevo 

Method of ahaking -* Automatic 
shaker 

Date of ia17aist 

mash 
No. 

' 	screen aping ' 
f  

tKillimllter s tale I 

wt. 
retained 
in l 	e, 

'Corrected 
Wt 

'` In 	. 

''Corr, Wt.%OCumeativ 
$ retained ' • ret inad 

in g, •Wt, 	g 

25 0,69944 0*?418 0,6366 0#366 0.710 04710 

36 0,42164 1,2460 1,245 3,948- 20402 8.202 

52 0929964 10 7630 7,660 7,669 15.338 18,540 

72 0,21082 2.3460 22.062 22„077 44,164 62,4  eO 

120 0*12 3.0066 1.635 16,653 31,306 94,000 

150 0.10414 3,036 1,500 1.602 $.004 97.0004 

170 0.08890 3.4918 . 0.362 0.362 0.724 97.728 

1 0,47620 3.7140 0.383 0.332 0.764 98.492 

240 0,06360 3,9776 0„200 0,200 09400 98,892 

Pan 0,652 0,558 1,106 99,998 

T O TAL 49,943 	49t999 

LOSS IN WEIGHT O,b57 



Locality «* Soiani Extded 
	

Nam of the Sieve . B.S, sieve 
!ass of the sample - 50 gms, 	MeUd of shat ing ► A mati c 

shaker 
Time of shaking .. 10 minutes 	D> ►te of analreist 

Mesh ' 	Screen Opening ' 	'ice, 	'Corrected 'corr. Wt.%'Cummuiative 
No, 	 . retained ' 	Wt„ 

:llitert . 	 .• 
	

' 
	

•„ 
 

 na 	 1n 0 
' 	

1n 	in gay, 

	retained 
 '' Wtr.' s tiwn

in  d 

• scale 

 

25 	O.944 	0,7418 	0,240 	0.241 	0.482 	0..482 

36 	0.42164 	1,,2460 	1.060 	1,086 	2.112 	2.694 

52 	0,,29464 	1.7630 	7.620 	7.661 	15.322 	17,916 

78 	0.21082 	2,2460 	19.467 	19.562 	39.124 	67,040 

120 	0.12446 	3,0066 	17*100 	17,.100 	34.384 	01 

160 	0,10414 	3.2642 	2.305 	20317 	4,634 	96.058  

1`,70 

 

0,08890 	3,4916 	0.6) 	0.674 	1.348 	97,406 
200 	0,07620 	3,7140 	0,.636 	0,6382i. 276 	98.682  
240 	0,08360 	3,9775 	0,,.265 	0,266 	0,612 	99.194 

Pan 	 0,400 	0,402 	0*804 	990998 

TOTAL 	49,732 	49.999 
- 	 ._ -. 	 ;- .•- 	- t 	 . i.,__ 

LOSS IN WEIGHT 	0.268 

ANALYST 



REP011 OF $EVE MT SI$ 

sample No.102. 
X cality — 3hahjuhenpw Rao 	Name of the Steve ► B ,.Sieve 
Macs of the sample SC) gms. 	Metbo4 of Shaking Automatic 

aker 
Time of shaking — 10 minutes 	Data of anai7etss 

Mesh ' Sermon Opening 	$ Wt. 	# Corrected' Corr, Wt, f Cuimrn1attve 
No, . re pined ' Wt, retained ` retained 

4 Soule in poi. in.: : r in gam., 	# ' 	.' tn. 
	S. 

26 0,59944 0.7418 3.490 3,510 7,020 7,020 
6 0,42164 1.240 610 ,790 5.753 11.506 18,526 

52 0.29464 1,7630 15.861 1.60952 31,904 50,420  

72 0,21082 2,2460 16*087 15474 30,348 80.778  
3.20 042446 3,0066 7,406 7.447 14.894 95.872 
150 0,10414 3,2642 0,895 0,900 	0 1.900 97.472 
170 0,08800 2,4916 0,250 0.261 0.502 97,974 
200 0*07 3,' 40 0,300 00302 0,004 98,818 
240 0,06350 399776 0.190 0,191 00382 98.900 
Fan 0,616 00 618 1.036 99,996 

( ANALYST ) 



RE 	0NAJ 

Locality a. NW Tri'buuta to 	Name of the Sieve B,S,,Bieve 
8ha3anpur llao 

Mass of the samale V 50 gras, 	Meted of shaking ;*. Automatic 

Time of thazing — 0 idmitee 	Data of aneliatas 

Mesh' Screen Opening 	' ' 	, 'Corr ,ctod W, 
'
Corr. 'Ctrn,att?e 

'Nil ime e 	U 	I  

	

retained 	1 

	

.► 	i► gm, 
retatnad 
in gms, 

retaineded 
'Wt.% in 	s. 

scale, , , 

25 0.69944 0.7413 03 0,331  00  662 0,662  

36 0 * 4fl 64 1,2460 0,935 0,938 1..876 2,638  

52 0,464 1,7630 3.8 3,4 7,368 9.906 

72 0,21032 22460 1O#0? 10,241 20,482 30,388  

120 0,,12446 300068 19,225 19,289 38,570 + 0,966 

150 0,10414 3,2642 8,040 6,060 11.120 81,006 

:70 0,08890 3*4916 1,805 1,911 3,622 84.'O8 

200 0.07620 3.7140 2,700 2,709 aws 90,128 

240 O.0650 3.09778 2,140 2,147 4,294 94.420 

Pan 2,780 2,789 $.678 99.998- 

	

T 0 T 14  14 	494,834 	494699 

	

LOSS is WaIOET 	0,166 

(ANALYST) 



REPQtT P! 	A$18 
8 	1e N ,99  

LQO ity " ?E Tribitary to 	Nni of the Sieve ,- LS,oieve 
$hb3ahripu'Baa 

Mass of the 5 gie - 3 a' 	t+ of shin -► Automatic 

Time of uhaldng *» 10 idnutes 	Date of a' yeis* 

Mash' 6orot opening 1 Wt, 	1Corroeted 'Cozr.tb. 'a rnaattve 
Nay 	 .-•wt ed ' tit.'rotain 'ret ed 

. 3im ► In 0 ' 	9W. 	, o . : In 	. ;ut,% in gms, 
,scale, 

20 0.59944 0,7418 0.2') 0.270 0,540 0,542  

3 0,42164 1.2460 0,720 0,'? 1*442 1.982 

69 .2e464 1.7630 3.855 3, 869 7,718 907 00 

2 0,21082 • 2.2460 13,186 .130 	0 26,4)4 36,100 
120•  0,12446 300066 22,125 220151 44,802 80,402 
150 040414 3,2642 4.480 4.485 8,9 	► 89,372 

170 0*08890 3,4916 1*400 1. 402 2.804 92,1176 

Boo : 0,07620 3,7140 10882 1.864 3.728 95.904 

240 0,06850 3,9775 1,,096 1,028 29052 9Z956 

4020 L O2l 2.042 99,998 

(ANALYST) 



190 0,12448 3,0066 21.480 21,610 

150 0.10414 3,2642 5,212  

rio 0,0880 3.4816 1.677 1. 	7 

200 0,076 3.140 1,800 1,811 

240 0O6350 3.9775 1,130 1,137 

Pan 2,632 2,648  

43,220 	?4.944 

3.374 88.806 

3 92,E 
2,274 94,2 

6,206 99.998 

NI 

8omple No,?? 

t ►oal ty - to Combined 	Name of the Sieve 13 S,Siave 
mass of the sanpie 0"50 gins, 	1ethod of shaking —w Atomittc 

shaker 
1ie of swing ** 10 mutes 	Date of oa alysis# 

Mesh ' 	Bursar Opening ' Wt, 'Corrected  'Corr, %4t4 	ative 
retained ' 	Wt, ' retained ' retained 

"3 	~'t'.1 	.  &, :~xl 	11S Wei 	in gi 18r 

0,944 0„7418 00147 0.148 0,0296 0,996 

3. 0.42164 1,2460 0.,406 0.907 0„814 10110 

82 0.29464 1,7630 2.6 2.721 5.442 6.552 

72 0,21082 2.2460 12. MO 12.686 28.170 31.724 

(ANALYST) 



~  T 

Nate of the Sieve ► ,8*Steve 
Mas$ of the s+ 1e 	Method of eh in - Automatic 

aver 
Time of shaking —* 10 mutes 	Data of a1ysie* 

Mesh ' 	$cow Opening I W* 'Corrected 'Corr. Wt 	'Cative ~ 
' 	s 	+~t ' 	Wt, 4 rats sd ' retained 
: : in  

e 

25 Q.944 0,7418 0.300 0.301 0,602 0.0!2 

36 0.42164 1,2 460 1*4'0 1,*473 2,946 3,548 

62 0,,29464 1*7630 8.480 8,,497 16*994 90,6 842 

7  0.21082 2.2460 2141 1 91,162 42,324 62,866 

120 0,13448 390086 15450 16,0180 30,360 930226 

150 0.10414 3,2642 1*485 1.488 2*076 96,202 

IZ 0*08890 4.4916 0,380 0,381 0.762 96.964 

200 0.07620 3,7140 0.615 0.516 1.032 97,998 
240 0*,06360 3,,9775 0#225 0.225 0.450 98,446 
Pan 0,775 0*776 1,552 99*998 

ANALYST ) 



REPORT OF SIEVE. ANALYSIS 

Sample No.9? 

Lo oi.iti Kh j a Sot 	Name of the ateve B. S„ Sjeva 
Hass of the sample -a50 gms, 	Method of shaking, Automatic 

shaker 
Time of shaking -* 10 minutes 	Date of an .ysis# 

Mesh ! 	Screen Opening ' We 0Cor 	etsd 'Corr. V 	'Cu 	att u e  m 
 retunedt Wt, ' retained ' retained 

Millimeter in , in pso i 	in gme. ' 	,' 	in eta 
se 	

r 

25 0,59944 	0.77418 0,862. 0.667 1,334 1,334  
36 0.42164 	1,2460 1.752 1,764 3,528 4.862 

1,012 

52 0,29484 1,7634 5.98? 

72 0,21082 2,2460 16!397 

120 0,12446 $,90066 16.826 

150 0.,10414 3,2642 3.176 

170 0.08890 3,4016 1,,005 

3,71 	1,507 

3„9775 (.89? 

2*445 

190068 

31.010 

336886 

6.394 
2#024 

3.034 

1,808 

w24 

16,920 

47.940 

81.826 

88,0211 

80.234  
93.68 

95„04 

09-.998 

6,029 

15,505 

16,948  

0.903 

2.462 

1 • M 	♦?/~ 	• i 	fiF t 

( ANALYST ) 



!99L SIEVE 90518. 

Sample No,48 

Locality ?bhand Ra ** 3ukr ► Nwne of the Steve B, 3„ Sieue 
Mass 

 
of the ogle 	g 	Method of shaking Automatic smear 

Time of shaking -* 10 minutes 	Date of analysis# 

Mean' Screen Oputtng 	raged ' rreoted 'Corr,, 	 'Cunmu1atXve atXv 
Ida, 	 in Ems, ' Wt, 	'retained 'retained 

O limeter' 	in . in , 'wt.% in gas 

26 

36 

52 

72 

120 

150 

110 

240 

O 

Pan 

0,59044 

0*2.64 

0,29464  

0, 21082 

0,7418 

1.2460 

8,2642 

3.4016 

3,+1.40 

V.9 IF 75 

EY 

4.4'15  

1.348 

0366 

0,440 
0,'187 

0,430  

2.977 

4.486 

12,11? 

17.1 
10.489 

1,348  
00366 

0,441 
0.18? 

0.431 

3.954 

8,970  

24.234 

84.338 

20,978 

0.882 

0,374 

00862 

5,964 

14,924 

73,406 

94.4.4 

97*170 

97.882 

98.764 
~ N 

100.. 000 

1.7630 1209 

... 24 11.130 

3.00+6 100465 

T 0 T A L 	49,881 	50,000 

LOSS IU WEIGHT 0;0113 

(AN YST ) 



1 1 	x#113 

Stele No ,64  

Locality ** main plant 8tv 	Name of the sieve so a*sieve 
Mass of the s j. 	1 	, 	Metbod of shaking » Autonatte 

Shaker. 
Time of fthalcing 10 minutes 	Date of analysts 

Mesh' 	Screen opening 
Ida, 

' t.11imeter' 	In 0 
Wt. 

'retain d 
in gma, 

'Corroatad 
Wt, 

in 	s. 
'Co 	,Wt.% 
'tetainid 

in gj, 
'Cw1 attar 
'retained 
'wt,ftn gms, 

25 0,944 0,7418 0.922 0.923 1,846 1.846 

36 0,42164 1,2460 2„132 2484 4.268 6,0114 

52 0,,29464 1 *?30 7,220 1,227 14.454 20.568 

72 0,210 2,2460 15,916 18.930 31,E6D 52,428  

120 4.12446 3,0066 16.840 16.866 33,7i2  66.1 	1. 

160 030414 3,2642 3.430 0,433 6,866 93,006 

170 0,08690 0,4916 0,902 0.903 1,806 94.812 

900 0,07620 3*7140 1495 1496 2.392 97,204 

240 0.06350 3,9775 0.472 0.472 0,,944 08448  

Pan 0.925 0.926 1,,9 852 100,000 

T O' A L 	4949+63 	50,000 

LOSS 	IN W Its 0,,047 

( AN 	T) 



1,403 2,806 960166 

4.733 
13,206 

16*774 

9,465 

9.466 16*4 

26,412 41,882 
~ ~ y 
 

73,430 

18.930 

lIY 1 1 
O pPiSXIVE SX IIWiF- ISM 	 0 

Sample No,84  
t0 oaf,ttt .0 )bhod Roo 	Name of the Steve D, 8, Sieve 
Mass of the anmp3.e ► 50 gms, 	Method of shaking "+ jixtoatto 

Steer. 
Time of Shaking — 10 minutee 	Data of 	.y e: 

Mesh, Saxoen opening 	A 	; corrected: Corr, W ,,;Cummulative 
No, 	

, 	
tretained 	retained fi retained 

i tf~r'
# 

Il 	 . gm3. 	twa 	 • Wt,%in Pao 

25 0,4944 0*7418 30000 	30002 	6,004 6.004 

36 0,49164 1,24w 4,130  

62 0,29464 1*7630 13,,198 

72 0*21082 29 24 i► 16.768  
,12446 3,0066 

0,10414 3*9642 1,402 

120 

150  
1170 

200 

240 

Pon 

0,08890 	3.4916 0.522 0,522 1,04 96.210 

0.07620 	3,7140 0,537 4, 53? 1,074 97,284 
O O 8350 	3,9775 0.357. 0,957 0,714 97.998 

1,000 19003 1,001 :; 002 100.000. 

ANALYST) 



Sample No.61 

Loaality Sukrao 	 Name or the sieve * B,8,Sie e 

Mass of the sample o- 0 grns, 	Method of shaking Autozatia 
sha1 er  

Time of shaking «* 10 min es 	Date of aflal7eiel 

Mseh ' 	Screen Op 	g ' Vt tCorreeted 'parr, Wt. 'CunUtatiyy 
Ho, -- 	- 	.~....~,. ' retained ' 	Wt ' retained $ retained . 
25 0.944 0,07418 2,ø5 2,0417 4.884 4.834 

36 0,42164 1,2460 3.915 3,935 7087D 12.104 

52 0029464 1,7630 0 a. 8.373 16.746 29.460  

72 0.21089 2,24 140,810 14,686 29,172 58,622  
120 0.12446 3,00+6 13.342 13.410 26,820 85,442  
160 0.10414 3,,2642 3,032 3,o048 6.096 91,538  

110 0,08890 3*4016 0,838 0,839 1.678 93*216 

900 0*07620 3,7140 1*,107 10113 2,228 95,442  

240 0,06350 3.9775 0,772 0.77 1,8624 96.996 

Pan 1*492 1,0 500 3*000 996996 

T 0 T A L 	49.740 	49.998 

( ANALYST ) 



RMf' N8E#fi 	LY8 

Stele NoI92 

Locality — Tributary to Sukr+o Name of the 8ieve— 8,8,,3ieve 
Mass of the sample 00 80 s. 	Method of shaking Auton atic 

shaker 
Time of shaking *- 10 minutes 	Date of analy sa 

Mush 	Screen Opening ' 't 	; #Corrected 
., 

#Carr*  Wt. f 'Cxiu1ative 
NO. f retQi 	d ' 	At  ' retied 4  retained 

+ 	.m 	ar+ 	f  o ! 	e+ # I 	* ' 	►'f 	in 	i 	,, 
25 0.59944 0*7418 0.182 0.182 0,364 0.364 

36 0,42164 1,2460 0,667 0.669 1.338 1.702 

52 0.29484 1,,7630 3.340 393 6'*+96 8,398 

72 0,,21082 2,2460 9.002 9,024 18,048 26#446 

120 0,12446 3,0068 21,477 21.531 43,062 69,508 

150 0010414 2.2642 6„34 6,363 12,726 82,234 

170 0908890 3,4916 1,995 2,000 4,000 86.234 

200 0.070 3,7140 2,585 2,591 5,,189 91*416 

240 00635D 3.9175 10606 1.509 30,018 94.434 

Pan 2,775 2 ?82 5,564 99*998 

T 0 T A L 49,878 	*999 

LOSS IN WEXGT {x 0124 

An Y ) 



ON 	Y 3 
Sample No. 93 

Loa ttr $*racy 
'fur of the sample 0- 50 ate, 

Time of ohoking. 10 minutes 

Name of the Steve -0 3.3.BSeve 
Ilet)*d of shaking — Automotive 

shaker 
Date of anal`*te* 

$s& Screen opening f Wt, 'corrected Corr,Wt, 'Cummulattie  i retained ' 	Wt. ' 	etaine ' retained 

28 0,59944 0*7418 2,197 2.8 4.416 4.418 

36 0„164 1,2460 3.6761 3,593 7,186 11,602 

52 0,29464 1,7630 9.682 9.731 19,462 31.064 

72 0,21082 2.24EO 14,547 14.620 29.240 60.304 

120 0,12446 3,0066  13„ 155 13.221 26,442 86,746 

160 0.1043.4 $,D642 2.722 2, 735 8.470 82.216 

170 0408890 3*4916 0* 726 0,729 1,458 939674 

*00 0,07620 3,7140 1. 265 1,261 2,822 96,196 
240 0,06350 3,9775 0,805 0,809 1.61* 97,814 

Pan 10087 1,092 2*184 99*998 

49.750 	49,9I9 

LOSS IN WE GET 0.250 

( ANALYST ) 



Locality - Nain Ch l l aval a 

Mass of the aaple — 80 gas. 

Time of shaking — 10 minutes 

Name of the Sieve - L,.8,Sieve 
Method of shaking - Automatic 

shaker 

Date of analystes 

Mesh' 	Screw Opening ' Wt* 'Correct.+ 'Carr, Wt.%IC 	ativ. 
No, ,~.~.,,, 	.,_i. ' 	f 

retained in 	s, Wt* ' In gm, retained ' 	in gat 
retained 

'wt,% in 	r 'MtU imetar' scale' 1 ' 

. 25 0.59944 0,7418 0.410 0,410 0,820 0,820 

36 0,43164 1,2160 2,880 2,883 6,766 6,586 

62 0429464 1,7630 16*910 15,427 30,866 37.440 

72 0.21082 2.2460 22.310 22,334 44,668 82 108 

120 0.12446 3,*0066 80080 80089 16 478 98*286 

150 0.10414 3.284a 0,430 0.430 0.860 990146 

170 0.08890 3.4916 04310 0..110 0,220 99.366 

200 0,07820 3,7140 0,120 0,120 0,2 * 606 

3 0,06360 3.9775 0,050 0.060 0.100 99.7061 

Pon 0,145 0.146 0,290 990996 

T 0 T A L 	49#945 49.998 

LOSS IN WEIGHT 	0.065 

A Y8T 



I1 1? ON 8X E AL I 

Seale No,89 

Looelity Chikna River 	Name of the Sieve - 148 .S eva 
mass of the aempie -. SD gm+a.. 	Nethd. of shaking *» Automatic 

shaker 
Tim of shaking - 10 tnutes 	Bate of ana11ei as 

teshe Screen Opening 	Wt, 'Corrected 'Corr. Vt tCUMMMattve 
Ito T ' ret amt Wt, 	retains f retained 

gms. « in Cos. OWt.f in gnin. 

5 0.59944 0„7418 0.2 	0.231 0,462 	0.462  
36 0,42164 12460 1,245 1.281 2.502 2.964 
52 0,29464 1.76 7.760 7,790 15.580 18,544  
72 0„21082 2.240D 18,660 18,685 7* 310 55.854 

120 0,12446 3.0066 16,880 16.966  330932 89.786 
160 0.10414 3.2642 2.500 2.813 8*,026 94,812 
170 0.08890 3.4916 0,605 0.608 1,6 96.028 
2200 0,07620 *?140 0.728 0.729 1,458 97.488 
240 0,06350 3.9775 0.400 0* 402 0,804 98.290  
pan 0.850 0.854 1*  71 8 99.998 

T 0 	A L 	49.145 	49.E 

LOSS IN WEIG1T0,255 

(ANALYST) 



Locality om Chjllavala Rr 
s of the Ba of the tamp1e 

Time of shaking -* 10 minutes 

NBrne Of the 8jeve B,S,Sievo 

Method of abalting kitorntie 
steer 

Date of analysim 

Noob 	Screen Op 	r  t 't*. 'Corrected 'Cora, ft. tCirnu1attve 
o,'- - - 	r 	' retained 4 	Wt. 'retained 4  retained 

Omilit13 	1 tw f X11 err i1 	.1► 

25 0.69944 0.7418 ,705 14,708 3* 416 3,416 
36 0,42164 1,2460 4.060 4,066 8.132 11.6 
62 0929474 1.1630 13.E 13.742 27.484 39,034  
72 0* 21082 2,2460 19,675 19,707 390414 78.448  

120 0,12446 3,0066 9,086 9400 18.200 96.648  
160 010414 3,2642 0.787 0788 1.576 98,224 
170 0.08890 3.4016 0.220 0,220 0,440 98,664 

00 0,07620 3*7140 0.235 00935 0.470 99434  
240 0.O 3.9776 0.120 0.120 0240 99.374 
Pan 0.312 0.312 0,624 99,098 

(ANALYST) 



REPORT OF S1VE J4NALISIS 

Sample No.53  

Locality — Main Chilly .a River Nnme of the Steve fl.8.Steve 
Mass of the nemple ** 60 grna, 	Method of swing — Automatic 

steer 
Time of shaking -* 10 minutes 	Date of analysis* 

i sh' 	Screen Opening # 'lid. 	t Corrected 'Corr,$ Wt,% 'Cim 	ative 
NO* 	.. 	' 

it 	t+ ~~ ; 
retained' 
in 	f 

,* 
* 

I retained 
in g 	• 

4 retained 
in gms 1 

26 O.94 	00718 1032 1,038 2,076 20076 

36 0.42164 	1.2460 3„987 4,010 8,020 10*006 

52 0„29464 1,7630 14,E582 14,E 666 29.332 39.428 

72 0,21082 2,2460 18.E816 18,924 37,848 77,276 

120 0,12446 3,0066 9,412 9,486 18.932 9602D8 

150 0,10414 3,2642 0.936 0.940 1,880 98,088 

3»70 0*,08890 3,4916 0,255 06956 0,512 98,600 

200 0,07620 3.7140 -0,290 0,282 0,564 99,164 

240 0,08361 3,,9775 0,080 O080 0460 99,324 

Pen 0*366 0,337 0*674 99$998 

-T 0 T AL 	49.713 	49 999  

LOSS IN WEXGBT 0,28? 

ANALYST 



• .T1.A 	h' T t 	1..~ 	T 	w 

to cality "waudhwa Silt fLyer 	Name of the Sieve 8,3,Sieve 
Mass of the ample 	r "_ i ' .: shad of anddrig .Automatto 

shaker 

Time of ehaking ow 10 dnutee 	Date of 	y te* 

Meshy 	Screen Opening ' Vt, Cornetod'Corr, 	, %3Ctrnu1ettve 
NOO 4 

F I 

raged ' 
w : 

wto 
1 gn* 

' retied 
in psi 

' retained 
Wt 	in gur 'Millimeter'  e 

25 0,944 0,7418 0.660 0.669 1.324 1*324 

36 0.42164 L24G0 2,400 2*407 4,814 6,138 

52 0099464 1,7630 11 * 	8 U,631 23,282 29.400 

72 0,21082 2.2460 20,840 20,906 410812 71,212 

120 0.12448 300066 12,010 120048 24,096 96,308 

180 0,10414 3,2642 1,287 1,292 2.584 97*892 

170 0*48890 3,04916 0,30? 0.308 0„616 98.608 

200 0,07620 3.7140 00297 24298 0,0 606 99.0104 

240 0..06350 3.9775 0.,147 0147 0„294 990398 

Pan 0,4300 00301 0.602 1000000 

	

TT 0 T A L 49,843 	80,,000 

LOSS IN WEXGUT 	0,157 

: ANALYST ) 



Locality — Moin Chillawala River Name of the stove *- 8,,.3~,•82ev. 
Mace of the sample -a50 gms, 	'Method of skiing — Automatic shaker 
Time of ahaking —w 10 mtnutes 	Date of anaiya as 

Mesh' 	Screen Opening ' Wt, 'Corrected 'Corr,, WtJ'Cuuula 	ve 
No ,  retained ' 	Wt, ' retatnOd ! 	retained 

: uimet.r l 	+ gas. fix' ge; in •~ 	. 

25 	0,5094 	0,7418 1,095 x., 096 2492 2192 

O,4216 	,2460 2.970 2,974 8,848 8440 

82 0.29464 1.760 12.475 12.470 24.980 33420 

72 0.21082 2, 246 0 22,207 22*234 44,4 77„~588 

120 0,12446 3.0066 109222 10, A68 0*0 t 

150 0„10414 3,2642 0.620 0.621 1.242 99,298 

170 0,08890 *4916 0,070 0.070 0,140 99.438  
200 0.07620 3,7140  0.130 0.130 0, 99.8 

240 0.06350 3.9776 0,0060 0,050 00100 99.798 

Pon 0,100 00100 

0 T A L 49,939 	49.9" 

LOSS IN WEIGBT 0,061 

ANALYST ) 



RRPOR? OF SIEVE ANA L3 

Sale N,67 

Locality — Tributary near C n.a'3. 	Name of the sieve B,SJicvs 
croaaing,to So1rt . 

Naso of tho sample ► 50 ginsp 	Method of shaking ► Auc rnati* 
shaker 

Time of ha king « 10 minutes 	Date of enalyciøs 

Ma ch ' 	Screen Opening Wt. 'Corrected 'Corr.' 	.% 'Cunnrn 	e 
No, # retained ' 	fit, ' 	retalnod O retained 

In 4) 	' in gms, in 8ms, ' 	in gms. ' 	•% lxi 6me 

28 0,944 0,7418 0,200 0, 200 00400 0,400 
36 0,42164 1..24 0,570 0, 573, 1.,x,42 1,542 

52 0,29464 1.7630 0,628 0,623 1.246 2,788  

72 0,21082  2, 2460 5, 71? 8,729 11,458 14,246 

120 0.12446 3,,0066 26.'706 260763 53,6 67,7" 

160 0*10414 3.2642 00190 9.210 18,,420 86.19 

1'70 70 0.08890 3.4916 2.406 6 0 4.820 91,012 

200 0,07620 3.7140 1,288 1,288 2,576 93.528 

20 0,06350 3,9775 1,272 1,,275 d 96,088 

Pan 1*926 1.929 3,858 990996 

(ANAL!ST)  



wx 
Sample No.71 

toeolity 	Eastern ► branch of the Name of the 81* 8, S, Siero 
tributary to Sox 
Weer Ganges canal cz s. 
ing« 

Nees of the sample -w50 gms 	Motlzd of shaking •• &utoinatto 
shaker 

Time of shaking — 10 minutes 	Date of anal7siss 

Mesh '0 	Screws Opening ' Wt, ' Corrected'Corr. Wt, 'C 	sm.etive 
NO * 0 	 ' retained ' 	wt * ' retained ' retained ,t~r 

IM 	ter 	'In 11 , ~ . t 	in 	s• . in • . % in 	, 
: 	s sea,* r r f 

26 0 5.944 	0.7418 0.140 4.141 04282 0,282 

36 00,42164 	1*2460 0,440 04 0,884 1*166 

52 0,29464 1. 7630 2.780 2.796 5.602 60'768 
72 0,21082 2.2460 9,560 9.618 19.232 25.990 

120 0012"0 MOW 80.722 20.343 41.686 61,676 

360 0,10414 3.2642 6.615 6.654. 13.348 80,.984 

170 0008M 3.16 2,,1557 2.170 4,340 85, 324 

200 0.07620 3.7140 2,265 2.278 4.586 89.880 
940 0,06380 3.9776 1,570 1.879 3$ 93,038 

Pan 3.480 3.0 0,960 99.998 

(ANALYST) 



aRT Off` Sim A I4LY I8 

Sample No.73  

Locality -a Wester branch of the Name of the sieve -0 3,8, Sieve 
tributary to Solani 
near Ganges canal 
ci wing. 

Mass of the sar e " 50 	s. Meti o4 of shaking «* Auto 	tic 
shaker 

Time of shaking - 10 minutes Date at ana ysis$ 

- 
Wt ,* 'Corrected !Corr, Wt.%' Cummulativ a Mash Screen Opening ' 

No. 4: retained ' 	Wt. # retinal ' 	retained 
iflimeter, itsg, in gms, f 	in gtne. 0 ' 	.IC in gm. 

# i 

25 o.e0944 00418 00007 0,007 0,014 0,014 
38 0,42164 1,2460 0.046 0,45 0.,0090 0,0104 
62 04904+4 1,7630 16515 1.518 0.6036 3,i 
72 0.8,082 2,2460 14.836 14.568 29,136 32,E  276 

1 	'I► 0,12446 3,0066 25,9€ 0 26,O 3S 52,076 84,362 
16D 0,10414 3,2642 4,767 4,778 9.668 9,908  
170 0,08890 3,4916 1.242 1,245  % 96.398 
200 0.07620 3.7140 10006 1,,007 2,014 98*410 
240 0*06364 3.9776 0„236 0023S 0.470 980,882 
Pan 0,,667 0:S58 10116 990996 

T O T AL
- 	 - 

 49.888 	49.199 

LOSS IN WEI 

(ANALYST) 



.0 OE1zLV, 	 Y8~tL 
Sainpl.o I'o.. (e#b c) 

Locality ø Tributary To Solani 
Canal Crossing 

Mass of the sample . 5 Pa*. 

Time of ebakthg ** 10 minutes 

Sam of this &ieve -- B A,Uic tM 

Method of shaking — Automatic 
$boxer 

Date of 	iiss 

	

Mesh ' Screen Opening f 	Wt, 	'Corrected 'Corr, wt 'Cuinmulative 
Nos 	 retained ' 	Wt, 	retained ' retained 

	

Millimeter' wet 	8= 	ire 	in Cms,, 	gins
: 	 t f 

25 0.58944 0,7418 2.900 2,922 8.8" 

36 Co 421644 9, 2460 4, 260 4,292  8, 14,428 

62 0,29464 1,7630 6,480 6,829 13*058 21.486 

72, 0,21082 2,,2460 9,490  9, 19,124 46,%0 

120 0.12446 3,0466 14*140 14.E 28.496 76,106 

160 0,10414 3.2642 4,235 4.267 8,534 83,640 

170 0,08890 3.4916 1.48? 1̀ 498 2,996 86,636 

900 0.07620 3,.7140 2.102 2,118 4*236 90,872 

240 0.06350 3.9778 0.475 0,479 0,958 9.83O 

Pan Pan 4,52 4,083 8.166 99996 

T 0 T A L 49,621 	49,998 

LOSS IN WZC Qom' 0,379 

(ANALYST) 



Sample No, 74 
Locality ,w talokuala River 	1 r of the Slew* 	,8.,Stove  

Has& of the ,ample 	) gma 	Metod of shakIng Atttornatie 
shaker 

Time of shaking - 10 minutee 	Date of a aly iss 

	

Mesh' Screen Opening 0  Wt, 	corrected'Corr Wt. 'Cumulative 
No, 	 ' retained ' 	Wt. 	*retained 'retatnod 

Mi.33. 	tev 	! ' in g 	' in 	,, ' in  

25 0,f9944 0,7418 1,180 10165 2,33 2 

36 0.42164 1.2480  6DO 2.612 5.224 7554 

52 0.29464 1,7630 11. 11,674 23,148 3O.2 

72 0.21082 2.2460 2O.8 20.93 41.938 

120 0,12446 3*0066 11,865 110 610 23,220 96,860 

160 030414 3.2642 0.930 0,934 1.868 97.,.725 

110 0.08890 3*4916 0„236 0.236 +*4 2 98.200 

200 0,07820 3, 71 t1 0,310 0,311 0 * 622 98,822 

240 0,08350 3,9776 0.108 0.145 0,210 99.032  

Pan 0,4w 0 ,489 00964 99 996 

P 0 T A L 	49.765 	49,99$ 

LOSS IN WIWflI? 	0,235 

C ANALYST 
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