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FLOW BARRIER TO PREVENT INFILTRATION OF WASTEWATER FROM
WASTEWATER DISPOSAL PONDS

BACKGROUND

Field of the Disclosure

{8601} The present disclosure generally relates to wastewater disposal in g1l and gas drilling
operations. More specifically, embodiments of the disclosure relate to preventing or reducing

the nfiltration of wastewater from wastewater disposal ponds.

Bescription of the Related Art

{8602}  Temporary wastewater disposal ponds (also referred to as “pits™} are used n oil and
gas drilling operations. Wastewater disposal ponds may be used for the collection and disposal
of drilling fluids, dnilling vwd, cuttings, clean water, and anv other waste from drifling
operations. There are several technigues for processing the waste material depending on the

content in the wastewater disposal ponds.

{3003}  Vanous agueous tluids in wastewater disposal ponds mayv be capable of infiltrating
the surrounding environment and possibly contaminating groundwater or other resources.
Eaisting technigques for preventing or reducing soch infiltration may be meffective and

CRPERSIvE.

{6004} Embodiments of the disclosure may reduce or climinate the seepage or infiltration
of agueous fluid of wastowater ponds in both vertical and radial directions to prevent
cordamination of the surrounding environments {for example, farmland and vegetation} and

cosystems.
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180051 In some embodiments, a method for reducing or preventing mbltration of
wastewater from a disposal poud is provided. The method inchides applving a layer of a flow
barrier compaosition 1o a bottom of the disposal pond. The flow barrier composition mcludes a
flake component mcluding a plurality of mica flakes, a plurality of cellophane flakes, or a
combination thereof, a fiber component including a plarality of cellulose fibers, a plurality of
date tree fibers, or a combination thereof, such that the plarality of date tree fibers includes
fibers formed from date tree trunks, and a gravular component includiog a plurality of ground

mut hulls, a plurality of ground date free seeds, or a combination thereof.

[B006]  In some embodiments, the flow barrier composition consists of the flake component
mclading the plurality of mica flakes, the plurality of cellophane flakes, or a combination
thereof, the fiber component including the plurality of cellulose fibers, the plurality of date tree
fibers, or a combimnation thereof, and the granular component including the plurality of ground
nut hulle, the plorality of ground date tree seeds, or a combimation thercot. In some
cembodiments, the flake component is selected from the group consisting of the plurality of
mica flakes, the plurality of ccliophane flakes, and a combination thercof In some
embodiments, the fiber component 1s selected from the group consisting of the plurality of
cellulose fibers, the plurality of date tree fibers, or a combination thercof In some
embodiments, the granular component is selected from the group consisting of the plurality of
ground nut hulls, the plurality of ground date tree seeds, or a combination thercof. In some
embodiments, the method includes maintaining a moisture content i the flow barrier
composition, the moistare content m the range of 6 % to 8 %. In some embodiments, the layer
has a thickness in the range of 5 centimeters (cm) to 15 cm. In some embodiments, the method
meludes compacting the flow barrier to the thickness after applyving the laver of a Hlow bamer
composition to the bottom of the disposal pond. In some embodiments, the method inclades
disposing of wastewater into the disposal pond afier applving the layer of the flow bamer
composition. In some emboduments, the plurality of date tree fibers have a size 1o the range of
100 mucrons (uny) to 3000 um. In some embodiments, the plurality of date tree seed particles
have a size in the range of 100 microns (jum) to 3300 um. In some embodiments, the flake
component 1 an amount in the range of 30 % by weight of the total weight {w/w9%} to 43
wiw%, the fiber component is an amount in the range of 25 w/w% to 40 wiw%, and the gramular

component is an amount in the range of 30 w/w% to 45 wiw%.



WO 2022/011017 PCT/US2021/040695

{8607}  In another embodiment, a How barrier composition 18 provided. The composition
mehudes a flake component including a phirakity of mica flakes, a plurality of celiophane flakes,
or a combination thercof, a fiber component mcluding a plurality of celivlose fibers, a plurality
of date tree fibers, or a combination thereof, such that the plurality of date tree fibers includes
fibers formed from date tree trunks, and a granular component mchiding a phurality of ground

nut hulls, a plurality of ground date tree seeds, or a combination thereof.

{0608}  In some embodiments, the flow barrier composition consists of the flake component
mchuding the plurality of muca flakes, the plurality of cellophane flakes, or a combination
thereof, the fiber component including the plurality of cellnlose fibers, the plurality of date tree
fibers, or a combination thereof, and the granuiar component inchuding the plurality of ground
nut bulls, the plurality of ground date tree seceds, or a combiation thereof In some
embodiments, the flake coroponent is selected from the group counsisting of the plurality of
mica flakes, the plurahity of cellophane flakes, and a combmation thereof In some
embodiments, the fiber component 1s selected from the group consisting of the plurality of
cellulose fibers, the plurality of date tree fibers, or a combination thercof In some
embodiments, the gramular component 1s selected from the group consisting of the plurality of
ground nut hulls, the plurality of ground date tree sceds, or a combination thereof. In some
embodiments, the plurality of date tree fibers have a size in the range of 100 microns {um) to
5000 um. In some embodiments, the plurality of date tree seed particles bave a size inthe range
of 100 mucrons (pm) to 3500 pwm. In some embodiments, the flake component 18 an amount m
the range of 30 % by weight of the total weight (wiw%) to 45 w/w%, the fiber component is
an amount o the range of 25 w/w% to 40 wiw%, and the granular component is an amount in

the range of 30 w/w9% to 45 w/w%.

10609} In another embodiment, a method of manufacturing a flow barrier composition for
reducing or preventing infiltration wastcwater from a disposal pond is provided. The method
mehudes providing a flake component incloding a plarality of mica flakes, a plurality of
cellophane flakes, or a combination thercof, and adding a fiber component to the flake
component to form a mixture, the fiber component including a plurality of cellulose fibers, a
plurality of date tree fibers, or a combination thereof, such that the plurality of date tree fibers
mcludes fibers formed from date tree trunks. The method also includes adding a granular

component o the muxture, the granular component including a plurality of ground nut bulis, a
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plurality of ground date tree seeds, or a combination thereof, and blending the mixture to form

the flow barer composition.

[6018]  In some embodiments, the flake component 1s selected from the group consisting of
the phurahity of mica flakes, the plurality of cellophane flakes, and a combination thereof In
some embodiments, the fiber component is selected from the group consisting of the plurality
of cellulose fibers, the plurality of date trec fibers, or a combination thereof In some
crabodiments, the granular component is selected from the group consisting of the plurality of
ground nut hulls, the plurality of ground date tree seeds, or a combination thercof. In some
embodiments, the plurality of date tree fibers have a size m the range of 100 mucrons {um) to
5006 um. In some embodiments, the phurality of date tree seed particles have asize in the range
of 100 microns {pm} to 3500 wm. In some embodiments, the flow barrier composition includes
the flake component in an amount 1n the range of 30 % by weight of the total weight (w/w%)
to 45 w/w%, the fiber component in an amount m the range of 23 w/w% to 40 wiw%, and the

granular component in an amount m the range of 30 w/w% to 45 wiw%.

BRIEF DESCRIPTION OF THE DRAWINGS

16611}  FIG. 1 15 3 block diagram of a process for manufactunng and using a wasiewater

disposal pond flow barrier in accordance with an embodiment of the disclosure.

BETAILED DESCRIPTION

{0612}  The present disclosure will be deoscribed more fully with reference to the
accompanying drawings, which illustrate embodiments of the disclosure. This disclosure may,
however, be embodied i many different forms and should not be construed as limited to the
tHustrated embodiments. Rather, these embodiments are provided so that this disclosare will
be thorough and complete, and will fully convey the scope of the disclosure to those skilled n

the art.

16613}  Embodiments of the disclosure are directed o a flow barrier {also referred to as a
“flow barner composition”} for wastewater disposal ponds {also referred 1o as “pits”) used n
oil and gas operations. The disposal pond flow barnier inchudes a flake component, a fiber
component, and a gramifar component. In some embodiments, the disposal pond flow barrier
consists of the flake component, the fiber component, and the granular component. Although

various examples of flake components, fiber components, and granalar components are
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described infra, other embodiments of the flow barrier composition may include other types of

flake components, fiber componends, and granular components.

[8614]  The disposal pond flow barner may be prevent or reduce the mfiltration of agueous
fluids from the wastewater disposal ponds into the surrounding environment and ccosysiems.
The flow barrier may block or otherwise restrict infiltration or leakage of agueous fluids from
the water disposal ponds. Embodiments of the disclosure also include processes for

manutacturing and using the fow barrier in a wastewater disposal pond.

[8015] In somce embodiments, the flake component of the disposal pond flow barrier is an
amount i the range of 30 % by weight of the total weight (w/w%} to 45 w/w%. In some
embodiments, the flake component inchides nuca flakes, cellophane flakes, or a combination
thereot. In some embodiments, the flakes may have a size i the range of 530 microns {um} to

3000 um.

[8616]  In some embodiments, the fiber component of the disposal pond flow barrier is an
amount in the range of 25 % w/w% 1o 40 w/w%. In some embodiments, the fiber component
mcludes cellulose fibers, date tree fibers, or a combination thereof. In some embodiments, the
cellulose fibers may be Barofibre® manufactured by The Halliburton Company of Houston,
TX, USA. The date tree fibers includes fibers formed from date tree waste obtamned from date
production or date trec praning. The date tree waste may be obtained from the species phoenix
dactylifera. In some embodiments, the date tree waste 1s date tree trunks, such that the date tree
fibers nclude date tree trunk fibers. In some embodiments, the date tree waste may include
rachis, leaves, and leaflets, such that the date tree waste fibers include date tree rachis fibers,
date tree leaf fibers, and date tree leaflet fibers. In some embodiments, the fiber component (for
example, cellulose fibers or date tree fibers) have a size (for example, length) in the range of

100 microns (wm) to less than 5000 jum.

{80171 In some embodiments, the granular component of the disposal pond flow barrier is
an amount in the range of 30 % w/iw% to 45 wiw%. In some embodiments, the granular
component includes ground date tree seeds, ground nut (for example, walnut, pecan, or both}
hulls, or any combination thereof. In some embodiments, the ground walnut hulls and ground
pecan hulls are Nut Plug® mamifactured by Schlomberger of Houston, TX, USA. The ground
date tree seeds may be formed by grinding date tree seeds obtained from the species plivenix

dactylifera. In some embodiments, the granular component (for example, ground date tree
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seeds or ground nut hulls) may have a size (for example, diameter) in the range of about 100

microns (jim) to less than about 3500 wm.

[6618]  In some embodiments, the date palm seeds may include untreated date tree sceds and
the date tree fibers (for example. date tree trunk fibers) may mchude untreated date tree fibers,
As used in the disclosure, the term “untreated” or “without treating” refers to not treated with
alkali or acid, not bleached, not chemically altered, not oxadized, and without any extraction or

reaction process other than possibly drying of water. The term “unireated” or “without
treatments” does not encompass grinding or heating to remove maoisture but does encompass
chemical or other processes that may change the characteristics or properties of the particles.
in such embodiments, the date palm seed particles and date tree fibers may be manufactured

withowut treating before, during, or after crushing, grinding, drying, or any other processing.

{8619} FIEG. 1 depicts a process 100 for manufacturing and using a disposal pond flow
barrier composition in accordance with an embodiment of the disclosure. Inttially, a flake
coroponent may be obtained (block 102). By way of example, the flake component may melude
mica flakes, cellophane flakes, or a combnation thereof In some embodiments, the flake

component may have a size n the range of 50 microns (jum) to 3000 pm.

180281  Next a fiber component may be added to the flake component to form a dry mixture
{block 104} By way of example, the fiber component may inclode celivlose fibers, date tree
fibers, or a combination thereof In some embodiments, the cellulose fiber may be Barofibre®
manufactured by The Halbburton Company of Houston, TX, USA. The date tree fibers
mcludes fibers formed from date tree waste obtained from date production or date tree proning,
In some emboduments, the fiber component may have a size in the range of 100 microns (um}

1o 5000 wm.

{8021} Next a gramslar component may added to the dry mixture of the flake component
and fiber component (block 106). By way of example, the granalar component may include
ground date tree seeds. ground out {for ¢xample, walnut, pecan, or both) hulls, or any
combination thereof. In some embodiments, the ground walnut hulls and ground pecan hulls
are Nut Plug® manufactured by Schlumberger of Houston, TX, USA. In some embodiments,
the granclar component may have a size (for example, diameter} in the range of about 100

microns (jim) to less than about 3500 wm.

G
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{8622} Next, the dry mixture of a flake component, a fiber component, and a granular
component may be nuxed i a high speed blender to produce a homogenous mixture and form
the flow barner composition (block 10R8). The nuxing may be performed at a speed 1o the range
of 100 revolutions-per-minute {rpm) to 300 rpm. The flow bamrer composition may then be
used to prevent or reduce mfiltration in a wastewater disposal pond at a dnlling site. For
exampie, the homogenous mixture may be packed and transported to a drilling site forusc as a
flow barrier (block 110). Although various examples of flake components, fiber components,
and granular components are provided, other embodiments of the flow barrier composition may

inchude other types of flake components, fiber components, and granular components.

[6623] FIG. 1 further mchides sieps for using the flow bamer o reduce or prevent
mfiltration of wastewater from a disposal pond. An cven distribution of the flow barrier maybe
applied at the bottom of a disposal pond to form a layer of the flow barrier (block 112). In some
embodiments, the bottom of the disposal pond may be compacted before application of the
flow bamier. The compacting may be performed using a soil or sand compactor as known
the art. In some embodiments, the soil or sand compactor may have roliers. In other

embodiments, the so1l or sand compactor may have rammers or vibratory plates.

10624}  In some embodiments, the laver of the flow barrier may also cover a portion of the
sides of the disposal pond. After application of the flow barner, the laver of flow bamer may
then be compacted (block 114} to a desired thickness. In some embodiments, the flow barrier
layer has a thickness in the range of 5 centimeters {coy) to 15 cm. The surface of the flow barrier
layer may be dampened using water {block 116}, For example, m some embodiments, water
may be sprayed onto the top of the How barner laver using a commercial sprayer. The water

may include water generally available at a drilling site, such as freshwater or produced water.

180251  The flow barrier may be dampened to maintain a minimum motsture content {(block
118}, In some embodiments, the minionum moisture content of the flow barrier may in the range
of about 6% to about 8%. The moisiure content may be evaluated using a soil moisture
measurement device as known in the art to determine whether the moisture content is less than
the minimum moisture content range. i the moisture content of the flow barrier laver is less
than the moisture content range, the top of the flow barrier layer may be dampened unti the

minimum moisture content range of the flow barrier 19 reached.
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{8626}  Water (that is, waste that inchudes agueous fluids such as wastewater} from ot and
gas drilling or other operations may then be disposed of 1n the disposal pond (block 120), with
the flow barner preventing or reducing mfiliration of the driling wastewater into the

surrounding environment {for example, mto groundwater sources).
00277 EXAMPLES

[6028]  The following examples arc included to demonstrate cmbodiments of the disclosure.
It should be appreciated by those of skill in the art that the techniques and compositions
disclosed in the example which follows represents techmigues and compositions discovered to
function well 1o the practice of the disclosure, and thus can be considered to constitute modes
for 1ts practice. However, those of skill 10 the art should, n hight of the present disclosure,
appreciate that many changes can be made 1o the specific embodiments which are disclosed
and still obtain a ke or a similar result without departing from the spinit and scope of the

disclosure.

10629 The following nou-limiting example of a flow barrigr composition were prepared

and tested. Table 1 shows the composition of the example flow barrier composition

Type Size Concentration {% weight of
the total weight)

Flake (Mica flakes, | Fine 309% - 45%

cellophane flakes

Fiber (Barofibre®, date tree | Fine 25% ~ 40%

waste fibers)

Granular  {(ground date tree | Fine 30%-43 %

sceds, Nut Plug®)

TABLE 1: EXAMPLE FLOW BARRIER COMPOSITION

{8638}  The flow barrier composition was tested by simuilating low permeability compacted
ground with and without the presence of the flow barrier composition. To simulate low
permeability compacted ground, filter paper baving .2 mucron size openings was placed in a
test cell. During testing, a pressure of 10 psi was apphied to the paper for tine penods of 30
seconds, 3 minutes, and 10 mimutes. The pressure was apphied to expedite the testing. A first
sample (Sample #1) was tested using 100 muilliliters (ml) of water without the flow bamer
composition. A second sample (Sample #2) was tested vsing 100 ml water and a 0.5 condimeter
{em} thick laver of the flow barrier composition on top of the filter paper. The results of the

testing are summanzed in Table 2:
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Formuiation Sample# 1 Sample# 2
Water {ml) 100 mi 100 mi
Thickness of Example Flow

Barmier Composition { 0.5 cm
Pressure 18 pai 18 psi
30 second fluid loss 55 ml 38 ml

3 nunutes fluid loss Total loss 74 md
10 minutes fluid loss Total loss 80 ml

ABLE 2: TESTING RESULTS FOR SAMPLE #1 AND SAMPLE #2

{8631}  Asshown in Table 2, after 30 seconds 65 mullimeters of water was lost from Sample
#1. After 3 nunutes, all 100 mi of water was lost from Sample #1. In contrast, after adding the
flow barrier composition, only 38 ml of water was lost from Sample #2 after 30 seconds, 74
ml of water was ltost from Sample #2 after 3 minutes, and 80 md of water was lost from Sample
#2 after 10 nunutes. Thus, the flow barmer composition reduced the fluid loss by about 45% at
30 seconds and enabled the test cell to retain water after the 3 minutes and 10 minutes time

periods,

10632} A third sample (Sample #3) was tested using 100 ml water and a 2 om thick layver of
the flow barrier composition on top of the filter paper. The results of the testing are summanzed

in Table 3:

Formulation Sample# 1 Samplef 3
Water {mhb 100 ml 100 mi
Thickness of Example Flow

Barner Composition 0 2 em
Pressure 16 psi 16 psi
30 second fluid loss 65 md 18 mi

3 minutes thud loss Total loss 37 ml
10 minutes fluid loss Total loss 62 ol

TABLE 3: TESTING RESULTS FOR SAMPLE #1 AND SAMPLE 43

180331  As shown in Table 3, the amount of fluid loss from Sample #3 as compared to
Sample #2 was reduced to only 18 ml of water after 30 scconds, 37 ml of water after 3 minutes,

and 62 oy after 10 minutes.

10634]  Finally, a fourth sample (Sample #4) was tested using 100 mi water and a 5 om thick
fayer of the flow bamier composttion on top of the filter paper. The results of the testing are

swmmarized i Table 4:

0.
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Formuiation Sample# 1 Sample# 4
Water {ml) 100 mi 100 mi
Thickness of Example Flow

Barner Composition 0 5om
Pressure 18 pai 18 psi
30 second fluid loss 55 ml 12 ml

3 nunutes fluid loss Total loss 33 ml
10 minutes fluid loss Total loss 40 ml

TABLE 4: TESTING RESULTS FOR SAMPLE #1 AND SAMPLE #4

{8635}  As shown in Table 4, the amount of fhad loss from Sample #4 was redaced to only
12 mi after 30 seconds; thus the flow barrier composition reduced the fhud loss by about 88%
as compared to Sample #1 without the flow barer composition. As shown above, the use of
the example flow bamrier composition m layvers of 0.5 cm, 2 om, and 3 om resulted m an
mereased reduction in the amount of fluid loss. A flow barner composition having a thickness
of at least 5 cm may provide optimal fluid loss prevention, with increasing thicknesses

providing an increased reduction in the amount of fhind loss.

10036]  Ranges may be expressed o the disclosure as from about one particular value, to
about another particular value, or both. When such a range 13 expressed, it 1s {0 be understood
that another embodiment is from the one particular valug, to the other particular value, or both,

along with all combinations within said range.

10637} Further modifications and alternative embodiments of various aspecis of the
disclosure will be apparent to those skilled in the art in view of this description. Accordingly,
this description 1s to be construed as dlustrative only and is for the purpose of teaching those
skilled m the art the gencral manner of carrying out the embodiments described in the
disclosure. k18 to be understood that the forms shown and described in the disclosure are to be
taken as cxamples of embodiments. Eloments and materials may be substituted for those
tustrated and described mn the disclosure, parts and processes may be reversed or omitted, and
certain features may be utilized independently, all as would be apparent to one skilied in the
art after having the benefit of this description. Changes may be made in the clements described
i the disclosure without departing from the spintt and scope of the disclosure as described n
the following claims. Headings used in the disclosure are for organizational purposes only and

are not meant 1o be used to bt the scope of the description,

-10-
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CLAIMS

What s claimed 1s:

1. A method for reducing or preventing nfiltration of wastewater from a disposal pond,
COmMprising:

applying a laver of a flow barmer composition to a bottom of the disposal pond, the flow
barrier composition comprising:

a flake component comprising a plurality of mica flakes, a pluraiity of celiophbane
flakes, or a combination thereof,

a fiber component comprising a plurality of cellulose fibers, a plurality of date tree
fibers, or a combination thereof, wherein the plurality of date tree fibers comprises fibers
formed from date tree trunks; and

a granular component comprising a plurality of ground nut hulls, a plurality of ground

date trec sceds, or a combination thercof.

2. The method of claim 1, wherein the flow barrier composition consists of

the flake component comprising the plurality of mica flakes, the plurality of
cellophane flakes, or a combination thereot]

the fiber component comprising the plurality of cellulose fibers, the plurality of date
tree fibers, or a combination thereof] and

the granular component comprising the plurality of ground nut hulls, the plurality of

ground date tree seeds, or a combination thereof.

3. The method of any one of the preceding claims, whercin the tlake component is
selected from the group consisting of the plurality of mica flakes, the plurality of cellophane

flakes, and a combination thereof.

4 The method of any one of the preceding claims, wherein the fiber component is
selected from the group consisting of the plurality of cellulose fibers, the plurality of date tree

fibers, or a combimation thereof,

~

3. The method of any one of the preceding claims, wherein the granular component is
sclected from the group consisting of the plurality of ground nut bulls, the plurality of ground

date tree sceds, or a combination thercof

-1~
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6. The method of any one of the preceding claims, comprising mamtaining a moisture

comtent in the flow barrier composition, the moisture confent in the range of 6 % 1o ¥ %.

7. The method of any one of the preceding claims, wherein the layer comprises a

thickness m the range of 5 centimeters {cm} to 15 cm.

8. The method of any one of the preceding claims, comprising compacting the flow barrier
to the thickuess after applymg the layer of a flow barrier composition to the botiom of the

disposal pond.

9. The method of any ove of the preceding claims, comprising disposing of wastewater

nto the disposal pond afler applving the layer of the flow bamier composition.

10, The method of any one of the preceding claims, wherein the plurality of date tree fibers

have a size in the range of 100 microns (pam} to 3000 pm.

11, The method of any one of the preceding claims, wherein the plarality of date tree sced

particles have a size in the range of 100 mucrons () to 35060 wm.

12. The method of any one of the preceding claims, wherein the flake component is an
amount in the range of 30 % by weight of the total weight (w/iw%) to 45 w/wYs, the fiber
component is an amount in the range of 25 w/w% to 40 w/w%, and the granular component 15

an amount in the range of 30 w/w% to 45 wiw%.

13, A fow barricr composttion comprising:

a flake component comprising a plarality of mica flakes, a plarality of cellophans
flakes, or a combination thereof;

a fiber component comprising a plurality of celiulose fibers, a plurality of date tree
fibers, or a combination thereof, wherein the plurality of date tree fibers comprises fibers
formed from date tree trunks; and

a granular component comprising a plurality of grovnd not hulis, a plorality of ground

date tree sceds, or a combination thercof

14. The flow barrier composition of claim 13, the flow barrier composition consisting of)
the flake component comprising the plurality of mica tlakes, the plurakty of
cellophane flakes, or a combination thereof]

the fiber component comprising the phurality of cellulose fibers, the phurality of date

12~
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tree fibers, or a combination thereof] and
the gramiar component comprising the plurality of ground nut hulls, the plurality of

ground date tree seeds, or a combination thereof.

15, The flow barrier composition of claims 13 or 14, wherein the flake component is
selected from the group consisting of the plurality of mica tlakes, the plurality of cellophane

flakes, and a combination thereof.

16 ¢ flow barrier composition of claims 13, 14, or 15, wherem the fiber component s
selected from the group consisting of the phurality of cellulose fibers, the plurality of date tree

fibers, or a combination thereof.

17. The flow barrier composition of claims 13, 14, 13, or 16, wherein the granolar
coraponent 18 selected from the group consisting of the plurality of ground mut hulls, the

plurality of ground date tree seeds, or a combination thereof.

18, The flow barner composition of claims 13, 14, 15, 16, or 17, wherein the plurality of

date tree fibers have a size in the range of 100 microns {(pm) to 5000 um.

9. ¢ flow barrier composition of claims 13, 14, 15, 16, 17, or 18, wherein the plurality

of date tree sced particles have a size n the range of 100 nucrons (um) to 3500 pum.

20. The flow barrier composition of claims 13, 14, 15, 16, 17, 13, or 19, wherein the flake
component is i an amount 1n the range of 30 % by weight of the total weight (w/w%) to 45
wiw%, the fiber component 15 in an amount in the range of 25 w/iw% to 40 w/w%, and the

gramilar component is in an amount in the range of 30 w/w% 1o 45 wiw%.

21, A method of manufacturing a flow barrier composition for reducing or preventing
mfiltration wastewater from a disposal pond, the method comprising:

providing a flake component comprising a plurality of mica flakes, a plurality of
celiophane flakes, or a combination thereof]

adding a fiber component to the flake component to form a mixture, the fiber
component comprising a plurality of celhidose fibers, a plurality of date tree fibers, ora
combination thereof, wherein the plurality of date tree fibers comprises fibers formed from
date tree trunks: and

adding a granular component to the mixture, the granular component comprising a
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plurality of ground nut hulls, a phurality of ground date tree seeds, or a combination thereof,
and

blending the nuxture to form the flow barrier composition.

22 The method of claim 21, wherein the flake component is selected from the group
consisting of the plurality of muca flakes, the plurality of cellophane flakes, and a

combination thereof

23 The method of claims 21 or 22, wherein the fiber component is selected from the
group consisting of the plarality of celhilose fibers, the plurality of date tree fibers, ora

combination thereof

24, The method of claims 21, 22, or 23, wherein the granular component s selected from

the group consisting of the plurality of ground nut hulls, the plurality of ground date tree

sceds, or a combmnation thereof

25, The method of claims 21, 22, 23, or 24, wherein the plurality of date tree fibers have a

size in the range of 100 microns {um) to 50060 pm.

26. The method of claims 21, 22, 23, 24, or 25, wherein the plurality of date tree seed

particles have a size in the range of 100 microns (wm) to 3500 am.

27. The method of claims 21, 22, 23, 24, 25, or 26, wherein the flow bamer composition
compnses the flake component in an amount i the range of 30 % by weight of the total
weight (w/iw%s) to 45 w/w%, the fiber comaponent in an amount in the range of 25 w/w% to

40 wiw%, and the granular component in an amount in the range of 30 w/w% to 45 w/iw%

14~
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