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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  sel ect  f i l l  and t opsoi l  l ayer s f or  
l andf i l l  cover  syst ems.   Sel ect  f i l l  i s  t he t er m 
used by USACE t o descr i be soi l  l ayer s pl aced 
di r ect l y on geosynt het i c mat er i al s.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

1.1   UNIT PRICES

**************************************************************************
NOTE:   Del et e t hi s par agr aph when wor k i s cover ed by 
a l ump sum cont r act  pr i ce.   Wei ght  measur ement  may 
be used t o suppl ement  vol ume measur ement  sur veys i f  
s i gni f i cant  subgr ade set t l ement  i s ant i c i pat ed.

**************************************************************************

Base measurement and payment for "select fill" and "topsoil" on the 
respective unit prices for each cubic  meter  yard  of "select fill" and 
"topsoil" in place.  Include the cost for development of borrow sources, 
cost of materials, excavation, hauling, equipment, placement, testing, and 
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other work required to construct the "select fill" or "topsoil" layers in 
the unit cost.

1.2   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D698 (2012; E 2014; E 2015) Laboratory 
Compaction Characteristics of Soil Using 
Standard Effort (12,400 ft-lbf/cu. ft. 
(600 kN-m/cu. m.))

ASTM D1556/D1556M (2015; E 2016) Standard Test Method for 
Density and Unit Weight of Soil in Place 
by Sand-Cone Method

ASTM D2167 (2015) Density and Unit Weight of Soil in 
Place by the Rubber Balloon Method

ASTM D2216 (2019) Standard Test Methods for 
Laboratory Determination of Water 
(Moisture) Content of Soil and Rock by Mass

ASTM D2487 (2017; E 2020) Standard Practice for 
Classification of Soils for Engineering 
Purposes (Unified Soil Classification 
System)

ASTM D2974 (2020; E 2020) Moisture, Ash, and Organic 
Matter of Peat and Other Organic Soils

ASTM D4318 (2017; E 2018) Standard Test Methods for 
Liquid Limit, Plastic Limit, and 
Plasticity Index of Soils
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ASTM D4972 (2018) Standard Test Methods for pH of 
Soils

ASTM D6938 (2017a) Standard Test Method for In-Place 
Density and Water Content of Soil and 
Soil-Aggregate by Nuclear Methods (Shallow 
Depth)

ASTM D7928 (2017) Standard Test Method for 
Particle-Size Distribution (Gradation) of 
Fine-Grained Soils Using the Sedimentation 
(Hydrometer) Analysis

1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew submi t t al  descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,  
Ai r  For ce,  and NASA pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:
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SD-03 Product Data

Materials Handling Plan

SD-04 Samples

Select Fill

Topsoil

SD-06 Test Reports

Borrow Source Assessment Report ; G[, [_____]]

Select Fill and Topsoil Material Tests

Moisture Content and Density Tests of In-Place Select Fill

PART 2   PRODUCTS

2.1   Select Fill

**************************************************************************
NOTE:   The def aul t  maxi mum al l owabl e par t i c l e s i ze i s
 25 mm 1 i nch.   I f  t he sel ect  f i l l  l ayer  wi l l  be 
pl aced di r ect l y on t op of  a geomembr ane,  t hi s val ue 
may have t o be r educed and r est r i ct i ons r egar di ng 
angul ar i t y may have t o be i ncl uded.   Manuf act ur er s 
shoul d be consul t ed f or  r ecommendat i ons on sel ect  
f i l l  based on t he t ype and t hi ckness of  geomembr ane 
bei ng used.

Sel ect i on of  sui t abl e sel ect  f i l l  shoul d be based on 
t he t ype and avai l abi l i t y  of  soi l s at  or  c l ose t o 
t he s i t e.   The desi gner  must  ver i f y t hat  t hese soi l s 
wi l l  not  c l og under l y i ng dr ai nage l ayer s.   The soi l  
t ypes l i s t ed i n Tabl e 1 ar e gener al l y accept abl e f or  
use as sel ect  f i l l .

Sands must  be anal yzed t o ensur e t hey ar e i nt er nal l y 
st abl e.   A soi l  i s  i nt er nal l y st abl e i f  i t  i s  
sel f - f i l t er i ng ( i . e. ,  t he f i ne par t i c l es do not  move 
t hr ough t he por es of  t he coar ser  f r act i on) .   Feder al  
Hi ghway Admi ni st r at i on Publ i cat i on No.  
FHWA- HI - 95- 038 descr i bes pr ocedur es f or  det er mi ni ng 
t he cl oggi ng pot ent i al  and i nt er nal  st abi l i t y  of   
soil.

The desi gner  must  al so ensur e t he sel ect  f i l l  i s  
compat i bl e wi t h t he under l y i ng f i l t er .   For  l andf i l l  
appl i cat i ons,  t he f i l t er  i s  t ypi cal l y a geot ext i l e.   
Fi l t er  desi gn i s based on a compar i son of  t he gr ai n 
s i ze di st r i but i on ( ASTM D7928)  of  t he sel ect  f i l l  
and t he appar ent  openi ng si ze ( AOS)  of  t he 
under l y i ng geot ext i l e.   Geot ext i l e f i l t er  desi gn 
pr ocedur es ar e out l i ned i n Feder al  Hi ghway 
Admi ni st r at i on Publ i cat i on No.  FHWA- HI - 95- 038.

SECTION 02 66 13  Page 6



Cr i t er i a f or  At t er ber g l i mi t s ar e somet i mes i ncl uded 
i n Tabl e 1 t o cont r ol  t he pr oper t i es of  t he sel ect  
fill.

Hydr aul i c conduct i v i t y cr i t er i a may al so need t o be 
added t o Tabl e 1 f or  t he sel ect  f i l l  soi l .   The 
hydr aul i c conduct i v i t y of  t he sel ect  f i l l  l ayer  
cont r ol s t he r at e at  whi ch pr eci pi t at i on i nf i l t r at es 
i nt o t he under l y i ng dr ai nage l ayer .

**************************************************************************

Provide select fill in compliance with the criteria listed in Table 1 and 
free of debris, frozen materials, angular rocks, roots, and organics.  
Submit a minimum of  23 kg  50 pounds  of select fill from each proposed 
borrow source to the Government's designated laboratory at least [15] 
[_____] days prior to placement.

2.2   TOPSOIL

Provide topsoil consisting of natural, friable soil that is representative 
of soils in the vicinity which produce heavy growths of crops, grass, or 
other vegetation and is reasonably free from underlying subsoil, clay 
lumps, objectionable weeds, litter, brush, matted roots, toxic substances, 
or any material that might be harmful to plant growth or be a hindrance to 
grading, planting, or maintenance operations.  Submit a minimum of  2 kg  5 
pounds  of topsoil from each proposed borrow source to the Government's 
designated laboratory at least [15] [_____] days prior to placement.  
Also, provide topsoil complying with the criteria listed in Table 1.

TABLE 1
REQUIRED PHYSICAL PROPERTIES OF SELECT FILL AND TOPSOIL

Property Test Value Test Method

Select Fill

Soil classification Lean clay (CL)
Clayey sand (SC) 
Clayey gravel (GC) [_____]

ASTM D2487

Max. particle size (mm) Max. 
particle size (inches)

25 [_____] 1.0 [_____] ASTM D7928

Max. particle size (mm) Max. 
particle size (inches)

251 ASTM D7928

pH 5-7 ASTM D4972

Organic content (percent) 5-20 ASTM D2974

2.3   EQUIPMENT

Use equipment to place the select fill and topsoil layers as described in 
the approved Materials Handling Plan , including ground pressures.  Do not 
use equipment that accelerates or brakes suddenly, turns sharply, or 
operates at speeds exceeding  8 km  5.0 miles  per hour.
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PART 3   EXECUTION

3.1   BORROW SOURCE ASSESSMENT REPORT

Submit a Borrow Source Assessment Report at least [15] [_____] days prior 
to select fill and topsoil placement.  No select fill or topsoil may be 
placed until the Borrow Source Assessment Report is approved.  Include the 
following in the report: location of each borrow source; estimated 
quantity of borrow available; logs of subsurface explorations; and 
laboratory test results.

3.1.1   Select Fill

**************************************************************************
NOTE:   A t est  f i l l  shoul d be r equi r ed when needed t o 
demonst r at e pl acement  t echni que or  t o det er mi ne 
cover  or  l i ner  st abi l i t y .   Sect i on 02 66 16 TEST 
FI LL can be edi t ed and i ncl uded i n t he speci f i cat i on 
package i f  a t est  f i l l  wi l l  need t o be const r uct ed.

Shear  st r engt h t est i ng i s of t en r equi r ed f or  
l andf i l l  cover s and l i ner s whi ch cont ai n 
geosynt het i cs.   Cr i t er i a f or  shear  st r engt h t est i ng  
ar e descr i bed i n Sect i on 02 56 13. 13 GEOMEMBRANE 
WASTE CONTAI NMENT or  Sect i on 02 56 13. 19 
GEOSYNTHETI C CLAY LI NER WASTE CONTAI NMENT.

**************************************************************************

3.1.1.1   Classification Testing

Perform borrow source assessment tests on each principal type or 
combination of materials proposed for use in the select fill layer to 
ensure compliance with specified requirements.  Perform at least one set 
of borrow assessment tests on each borrow source proposed for use.  A set 
of borrow source assessment tests consists of Atterberg limits ( ASTM D4318
), particle size analysis ( ASTM D7928), and moisture content ( ASTM D2216
).  Based on borrow source assessment testing, classify soils in 
accordance with  ASTM D2487 .

3.1.1.2   Moisture-Density (Compaction) Testing

**************************************************************************
NOTE:   Del et e t hi s par agr aph i f  compact i on 
r equi r ement s wi l l  not  be speci f i ed f or  t he sel ect  
f i l l  l ayer .

**************************************************************************

Test a representative sample from each principal type or combination of 
borrow materials to establish compaction curves using ASTM D698.  Perfrom 
at least one compaction test on each borrow source proposed.  Use a 
minimum of [5] [_____] points to develop each compaction curve.  During 
construction, conform to the following requirements for placement of 
select fill:

a.  Minimum allowable dry density less than [90] [_____] percent of 
maximum dry density is not acceptable.

b.  The allowable moisture content range must be [+/- 3] [_____] percent 
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of optimum.

3.1.2   Topsoil

Perform testing representative samples of each principal type or 
combination of topsoil materials.  Perform at least one set of tests on 
each borrow source proposed.  Perform testing consisting of the 
determination of maximum particle size in accordance with ASTM D7928, pH 
in accordance with ASTM D4972, and organic content in accordance with 
ASTM D2974.

3.1.3   Chemical Contamination Testing

Use borrow for the select fill and topsoil layers that is free of 
contamination.  Sample and analyze each proposed borrow source for 
chemical contamination in accordance with [_____].

3.2   INSTALLATION

3.2.1   Select Fill Placement

**************************************************************************
NOTE:   Lar ge l andf i l l s  may r equi r e t he const r uct i on 
of  t empor ar y haul  r oads t o al l ow access f or  l ar ge 
const r uct i on equi pment  dur i ng sel ect  f i l l  
pl acement .   The haul  r oads ar e t ypi cal l y a mi ni mum of
 1 m 3 f eet  i n t hi ckness and ar e const r uct ed usi ng 
sel ect  f i l l  l ayer  soi l .

**************************************************************************

Do not operate equipment directly on the top surface of geosynthetics 
without permission from the Contracting Officer.  Push select fill out 
over geosynthetics in an upward tumbling motion so that wrinkles in 
geosynthetics do not fold over.  Do not drop soil directly onto 
geosynthetics from a height greater than  915 mm  3 feet .  On slopes, place 
select fill from the bottom of the slope upward.

3.2.1.1   Initial Lift of Select Fill Placed Over Geosynthetics

The first lift of soil placed over geosynthetics must be a minimum of  
[305][380] mm  [12][15] inches  in loose thickness.  Use equipment with 
ground pressures less than  49 kPa  7 psi  to place and traffic compact the 
first lift of select fill.  Traffic compaction consists of a minimum of 2 
passes over all areas.

3.2.1.2   Subsequent Lifts of Select Fill

**************************************************************************
NOTE:   Maxi mum l oose l i f t  t hi ckness shoul d be no 
gr eat er  t han 200 mm 8 i nches i f  a densi t y cr i t er i a 
wi l l  be appl i ed t o t he l i f t .   The cr i t er i a f or  
mi ni mum number  of  passes can be omi t t ed i f  t he 
Cont r act or  must  meet  a densi t y cr i t er i a.

**************************************************************************

Loose lift thickness of each subsequent lift greater than  [205][305] mm  
[8][12] inches  is unacceptable.  Allow full scale placement and compaction 
equipment on areas underlain by geosynthetics after the 
[first][second]loose lift of soil has been placed.  [Compaction consists 
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of a minimum of 2 passes over all areas. ]

3.2.2   Topsoil Placement

Do not place topsoil when the subgrade is frozen, excessively wet, 
extremely dry, or in a condition otherwise detrimental to proper grading.  
Place topsoil in one lift and evenly spread to a final compacted thickness 
of  [150] [_____] mm  [6] [_____] inches .  Traffic compact topsoil using 
approved placement equipment.  On slopes, place topsoil from the bottom of 
the slope upward.

3.3   CONSTRUCTION TOLERANCES

**************************************************************************
NOTE:   The U. S.  Envi r onment al  Pr ot ect i on Agency 
document ,  EPA/ 600/ R- 93/ 182 Qual i t y Assur ance and 
Qual i t y Cont r ol  f or  Wast e Cont ai nment  Faci l i t i es 
di scour ages t he use of  gr ade st akes whi ch penet r at e 
t he sel ect  f i l l  l ayer  t o cont r ol  l i f t  t hi ckness.   
Gr ade st akes can pot ent i al l y  damage under l y i ng 
geosynt het i c mat er i al s.

**************************************************************************

Provide finished surfaces that are uniformly graded and free from 
depressions, mounds, or windrows.  Top surfaces of the select fill layer 
and topsoil layer greater than  [76] [_____] mm  [3] [_____] inches  above 
the lines and grades shown on the drawings are prohibited.  No minus 
tolerance will be permitted.  Do not drive rigid grade stakes into the 
select fill layer to control placement.

3.4   CONSTRUCTION TESTS

3.4.1   Select Fill and Topsoil Material Tests

Do not place select fill or topsoil until the Borrow Source Assessment 
Report is approved.  During construction of the select fill layer, take 
representative samples for testing at the frequencies listed in Table 2 
from the borrow source prior to placement.  Test results must comply with 
the requirements listed in Part 2  Products or the material will be 
rejected for use.  Submit test results as specified.

TABLE 2
SELECT FILL AND TOPSOIL MATERIAL TESTING FREQUENCIES

Property Frequency Test Method

Select Fill

Grain size analysis 1,500 cubic meters 2,000 cubic
yards

ASTM D7928

Atterberg limits 1,500 cubic meters 2,000 cubic
yards

ASTM D4318
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TABLE 2
SELECT FILL AND TOPSOIL MATERIAL TESTING FREQUENCIES

Property Frequency Test Method

Compaction (Note 1) 4,000 cubic meters 5,200 cubic
yards

ASTM D698

Topsoil

Grain size analysis for 
maximum particle size

1,500 cubic meters 2,000 cubic
yards

ASTM D7928

pH 1,500 cubic meters 2,000 cubic
yards

ASTM D4972

Organic content 1,500 cubic meters 2,000 cubic
yards

ASTM D2974

Note 1:  Compare compaction test results with the results obtained during the borrow 
source assessment.  When there are significant differences, adjustments to the 
acceptable moisture content or density ranges must be proposed by the Contractor for 
approval.

3.4.2   Moisture Content and Density Tests of In-Place Select Fill

**************************************************************************
NOTE:   Densi t y t est i ng r equi r ement s ar e usual l y 
wai ved f or  t he f i r st  300 t o 460 mm 12 t o 18 i nches 
of  sel ect  f i l l  pl aced  over  geosynt het i cs t o pr event  
damage t o t he under l y i ng geosynt het i cs.   Remove t hi s 
par agr aph i f  moi st ur e cont ent  and densi t y t est i ng 
wi l l  not  be per f or med on any of  t he sel ect  f i l l  
lifts.

**************************************************************************

Perform moisture content and density tests in accordance with Table 3.  
Density requirements will not be enforced for the first lift of the select 
fill layer.  Submit test results as specified.

TABLE 3
MOISTURE CONTENT AND DENSITY TESTS OF IN-PLACE SELECT FILL

Property Frequency per Lift Test Method

Nuclear moisture content 925 square meters 10,000 square
feet

ASTM D6938

Standard moisture content 1 for every 20 nuclear tests ASTM D2216

Nuclear density 925 square meters 10,000 square
feet

ASTM D6938
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TABLE 3
MOISTURE CONTENT AND DENSITY TESTS OF IN-PLACE SELECT FILL

Standard density 1 for every 20 nuclear tests ASTM D1556/D1556M or
ASTM D2167

3.4.2.1   Test Frequencies and Locations

Each day that select fill is placed, perform a minimum of one set of 
standard moisture content and density tests.  Check nuclear density and 
moisture content tests at the frequencies shown in Table 3.  Perform 
standard tests at locations which are as close as possible to the 
locations of the nuclear tests being checked.

3.4.2.2   Nuclear Density and Moisture Content Tests

Take nuclear density readings in the direct transmission mode.  When 
ASTM D6938 is used, check and adjust the calibration curves using only the 
sand cone method as described in ASTM D1556/D1556M .  ASTM D6938 results in 
a wet unit weight of soil and when using this method, use ASTM D6938 to 
determine the moisture content of the soil.  Check the calibration curves 
furnished with the moisture gauges along with density calibration checks 
as described in ASTM D6938; make the calibration checks of both the 
density and moisture gauges at the beginning of a job on each different 
type of material encountered and at intervals as directed by the 
Contracting Officer.

3.4.2.3   Test Results

Compare field moisture content and density test results to the compaction 
curve for the appropriate material type being tested.  If test results are 
not within the acceptable range for moisture content or density, as 
described in subparagraph Moisture-Density (Compaction) Testing, perform 
[3] [_____] additional tests near the location of the failed parameter.  
If all retests pass, take no additional action.  If any of the retests 
fail, repair the lift of soil out to the limits defined by passing tests 
for that parameter.  Retest the area as directed.

3.5   PROTECTION

3.5.1   Damage

Repair erosion rills or other damage that occurs and re-establish grades.  
Document repairs to the select fill layer or topsoil layer including 
location and volume of soil affected, corrective action taken, and results 
of retests.

3.5.2   Stockpiles

Storage or stockpiling of material on the completed surface of the select 
fill or topsoil layers will not be permitted.

        -- End of Section --
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