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DEVELOPING THE EAGLE FORD

Geochemical fixes boost shale

completion efficiency

Controlling the effects of geochemical interactions betw@

A

shale and the

ack water for reuse.

fracturing fluids has helped shale gas operators preselmervoir communication

to the wellbore, reduce sour gas potential and tailorégl

@53»
ter so it can be reusequ\ﬂ%sequent

fracturing operatigns while minimiz-

ing concerns of ent formation
damage due 1o emical precipi-
tation. '&a%; reductions in frac

Enhancing control over deposits of fluid exRe &have been observed from
geochemical precipitates, scale, micro-  the r owback, due to the reduc-
bially induced biogeochemical interac-  ti ransportation costs of frac wa-
tions, and high salinity has helped pre- chases of freshwater and water
serve reservoir communication to the osal volume.

wellbore, and has reduced the po
tial for generation of hydrogen
(sour gas).

Matt Blauch, Superior Well Services

Operators exploring for natural gas
in shale reservoirs have improved well
completions by controlling the effects
of geochemical interactions between
the shale and the fracturing fluids.

BACKGROUND

Fracturing shale reservoirs requires

Geochemical control emables  the use of large volumes of incompress-
operators to tailor frac flowback wa- ible fluid (water) to create effective
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Fig. 1. Iron analysis from a shale well flowback. Presence of
iron in the flowback increases as frac fluid is exposed to the
formation and picks up iron.
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complex fracture surface area. Upon
flowback, large volumes of fluid must
be managed to minimize impairment of
gas production. Initially, during fractur-
ing, chemicals are added to the water to
enhance its friction reduction properties
during proppant placement at typically
high rates and pressures (i.e., 80—100
bbl/min. and 7,000-10,000 psi). The
ultimate goal of this process is to provide
a long-lived path through which the gas
can flow uninterrupted into the wellbore
and on to the sales line. Unfortunately,
typical shale wells exhibit a steep gas pro-

duction decline curve.

BaSO0, saturation level

Index profile

Fig. 2. Geochemical simulation result showing tendency for
barite precipitation from a shale well flowback.
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Along with the introduced addi-
tive components, frac fluid in close
contact with the shale during the
course of the stimulation treatment
may, when recovered, contain a wide
variety of dissolved constituents such
as salts. These constituents can make
wastewater disposal difficult and ex-
pensive, and can potentially impair
gas production by yielding damaging
precipitants within the fractures, per-
forations and wellbore.

Potentially ~damaging formation
products picked up downhole by
fracturing fluids are 1) soluble salts;
2) metal ions including iron, barium,
strontium, calcium and magnesium; 3)
solubilized carbonates such as calcite,
dolomite and siderite; 4) solubilized
sulfates including gypsum, anhydrite
and celistite; 5) scale- and gas-forming
microbes; and 6) significant levels of an-
ions including carbonate, bicarbonate,
sulfate and chlorides. These byproducts
cannot be released without treatment
into area streams, waterways and water
supplies; therefore, they must be puri-
fied at great expense or transported to
permitted downhole disposal wells.

A cost-effective alternative ap-
proach to maintaining a supply of
fracturing fluid is reuse of flowback
frac fluid without extensive treat-
ment, a procedure that is made
possible by analyzing, performing
geochemical modeling upon, and
minimally treating the flowback fr
fluid. A percentage (10%-70%),
not all of the original frac ﬂu
ume that was pumped dowal
turns to the surface befo well is
connected to the sales line; therefore,
only a small percentage of freshwater
is normally required for a new frac-
turing treatment.!

DEALING WITH HIGH SALINITY

Slickwater pumped at high rates
with low sand concentration has been
very effective at treating shale forma-
tions. An ideal slickwater additive has
been found to be a liquid-polymer
emulsion that is a salt-tolerant fric-
tion reducer (STFR) designed espe-
cially for compatibility with the spe-
cific shale lithology. Use with brine
fluids at NaCl concentrations from
2% to 12% is feasible.>3 Salt toler-
ance allows frac fluid of high salt
concentration to be reused repeat-
edly provided that other geochemical
properties are controlled.

dress all scale situations predicted dur-
ing post-frac flowback; conform to Na-
tional Pollutant Discharge Elimination
System (NPDES) standards; and pass
appropriate aquatic toxicity standards
if surface disposal is required.
Inclusion of the right blend of in-
hibitors in the treatment helps pre-
vent formation of certain geochemical
deposits by the mechanism of crystal
modification. Polyacrylic acid of the
proper molecular weight can further
prevent the formation of calcium, bar-
ium or strontium sulfate scales. Iron
control, discussed below, is an impor-
tant component of the solution since
the presence of iron tends to deactivate

GEOCHEMICAL AND the effectiveness of conventional scale
BIOGEOCHEMICAL DEPOSITS inhibi eventing the formation of
Three types of scale or geochemi-  iromabased“scales has been an industry-

cal precipitates are of major concern to lem.
shale gas producers: carbonate, sulfate “—Sulfate-reducing and iron-metab-
and iron-based depositions. In ma ﬁ? zing microbes play an important
shale completions, the frac flo b role in the formation of geochemical
water contains significant leve precipitates and must therefore be con-
that can impair productiong sidered in any geochemical discussion.
aged, this geochemical Control measures must be followed
can spawn precipitate to negate the effects of downhole “ex-
ated fracture netwgtk and cause scale tremophile” sulfate-reducing microbes
to accumulate i forations, piping and conventional spore-forming bacte-
and surface /equipment. Preventing ria. A 20% active, liquid brominated
such acc ns requires analysis propionamide, commonly referred
of the water to identify and to as DBNPA, is an effective choice
evaludte geochemical deposit-produc-  for biogeochemical control. DBNPA
1 %gantlal An effective treatment works in the presence of hydrocarbons,
is twofold: begins to kill instantly, and will decon-
Based on the geochemistry taminate a system within 1 hr. One
naly51s, apply an appropriate selec- benefit of DBNPA is its short half-life
tion and dose of scale control that is in the environment. DBNPA is con-
designed not to negatively affect the sidered one of the safest biocides when
fluid pH and resultant friction reducer used or spilled; it breaks down into
(FR) performance. the innocuous components bromine,
2. When necessary, conduct reme-  nitrogen and water. The non-foaming
diation of the water for certain problem  biocide is effective against both aero-
species. The ideal treatment should ad-  bic and anaerobic microorganisms. It is
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Fig. 3. The Langelier saturation index (LSI) shows high
potential for development of carbonate scale (Case 1).

Fig. 4. Comparison of salt-tolerant friction reducer (STFR) to
guar FR for development of friction reduction in pond water
(Case 2).
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water-soluble, easy to mix and dilute,
and registered with the US Environ-
mental Protection Agency as non-per-

sistent. DBNPA is also not affected by
hard water or salts.

IRON CONTROL

An iron-control compound is nec-
essary that chemically maintains the
iron in formation fluids in the re-
duced-valence state and prevents both
precipitation and re-precipitation of
iron compounds and minerals. The
iron-control agent should inhibit the
iron from converting to insoluble
particulates that can damage fracture
conductivity and reduce the produc-
tion potential of the formation.! The
compound must provide adequate
iron control at a low dosage rate with-
out lowering the system pH and, thus,
reducing FR performance. The chem-
ical additive should work synergisti-
cally with scale-control additives both
in preventing precipitation of difficult
post-frac geochemical species, such as
siderite (which can form in hydraulic
fractures), and in enhancing perfor-
mance of FR chemistry.

Traditional iron-reducing and che-
lating agents consist of acidic chemicals
such as citric acid, acetic acid and eth-
ylenediaminetetraacetic acid (EDTA),
which keep the iron in formation in a
soluble or reduced form (ferrous iron)
through pH reduction and chelation
chemistry. This method of iron cont
performs inconsistently, particu
when the formation acts to ne
the acid and the acid’s ca
control iron and other me
chelants also reduce frac flui and,
thus, can adversely affect FR and other
chemical performance. Alternative iron
control additives should be sought that
avoid these drawbacks, thus allowing
optimal performance of the FR, scale
control agents and biocide.

Figure 1 illustrates the need for in-
tegrating iron control into the frac flu-
id, even though the initial water used
to frac may contain no iron. Upon
contact with the downhole environ-
ment, iron and other metal ions are
leached and/or released into the frac
flowback water. If not controlled, free
iron may be available to form a num-
ber of iron species that can be damag-
ing to gas production and potentially

i

to the unloading of the frac fluid dur-
ing well cleanup. For example, geo-
chemical simulation has shown that
siderite (FeCOj3) can be a problematic
iron precipitate.

GEOCHEMICAL SIMULATION

A geochemical simulator may be
used to predict the tendency for a wide
range of geochemical precipitation
from the shale completion flowback
fluid. A geochemical simulator shows
the tendency for specific mineral pre-
cipitates such as barium sulfate and iron
carbonate to form, Fig. 2. This process
is used to ensure that the appropriate
level of protection is being provided by
the control chemical.

WATER ANALYSIS EXAMPLES
Case histories illustrate the utility of
conducting detailed water analyses be-

a shale reservoir.

Case 1. An operator recovi 00
bbl of flowback water% nting
for a load recovery o oximately
40%.* Analyses werz, r ormed on 19
samples; Table 1 ts results from
five sample throughout the

flowback
Ana lys ws that the volume of
dlSS olids increases and pH and

TABLE 1. Flowback water analysis (Case 1)

alkalinity decrease as flowback pro-
gresses. Calcium and sodium are the
most prevalent cations. As shown by
the Langelier saturation index (LSI)
in Fig. 3, the greatest potential for car-
bonate scale formation occurs when
flowback represents 10-30% load re-
covery. Divalent cations including cal-
cium, magnesium and strontium show
dramatic increases as late-stage water
is produced to the surface. Decreasing
sulfate in the late stages of flowback
indicates that sulfate is the limiting
ion, and its decrease may be indica-
tive of sulfate precipitation downhole.
Solubility of barium sulfate is low, with
the potential for creating an aggressive
geochemx%al precipitate or scale. Iron
conte ases in late stages of flow-

bay pting consideration of tak-

i control measures.

%ﬁsed on this analysis, the fluid de-
fore preparation of frac fluids for use&
w

ned for the ensuing frac treatment

as the flowback water along with 1)
scale inhibitors designed for multiple
sulfate and carbonate species, 2) an
iron-control agent with potential to
control iron carbonate, and 3) a bio-
cide designed for extremophiles and
environmental risk mitigation.

Case 2. A shale gas producer was
using surface pond water as a base
for mixing frac fluid for a Haynes-

Flowback, bbl 500 2,500 6,000 11,000 15,000
Anions
P alkalinity, mg/L as CaCO, 0 0 0 0 0
M alkalinity, mg/L as CaCOs 580 560 360 260 160
Chloride, mg/L as CI 2,000 5,800 16,400 53,000 104,000
Sulfate, mg/L as S04% 1,115 910 588 57 24
Cations
Sodium, mg/L as Na'* 714 1,470 2,671 9,062 12,830
Potassium, mg/L as K'* 27 40 105 381 544
Calcium, mg/L as Ca?* 240 536 1,960 6,840 9,720
Magnesium, mg/L as Mg?* a4 73 17 341 805
Total hardness, mg/L as CaCO; 780 1,640 5,600 18,500 27,600
Barium, mg/L as BaZ 0.4 0.5 2.1 13 70.2
Strontium, mg/L as Sr2* 16.5 48.4 211 995 1,837
Ferrous iron, mg/L as Fe 1.8 0.8 0.4 0.6 3.3
Total iron, mg/L as Fe 42 27 38 157 78
Miscellaneous
pH 7.25 8.31 8.54 6.27 5.88
Total suspended solids, mg/L 90 20 201 123 502
Specific gravity, g/ml 1.001 1.016 1.026 1.071 1.087
Conductivity, pQ 7,160 16,800 37,800 123,000 173,200
A ATP (microbiological content), relative

light units 5 6 3 1 1
Microbiological content Low Low Low Low Low
Langelier saturation index (LSI) 1.02 2.37 2.94 1.02 0.55
Langelier potential scaling Scaling  Scaling  Scaling Mildly Scaling
Calcium sulfate scaling potential Positive  Positive  Positive  Positive Positive
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Fig. 5. Post-frac flowback water geochemical simulation

showing siderite results (Case 2).

ville Shale gas well. The water was
analyzed and run through a friction
loop to assess its compatibility with
an STFR and compare STFR perfor-
mance with that of a guar FR. Flow-
back water was also analyzed and
geochemical simulation conducted
to determine the propensity for
downhole geochemical precipitates
and the need for geochemical con-
trols in the fracturing design.
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watet

Three friction-
loop tests showed
that STFR is com-
patible with the
chosen  surfactant
and other additives.
STFR was shown
to develop friction
reduction more
rapidly and effi-
ciently, and achieve
a higher FR level,
than guar, Fig. 4.

The surface wa-
ter used is of low
alkalinity, hardness,
iron and chloride
content,  indicat-
ing that it is an excellent source water
for frac fluid; however, geochemical
controls are suggested based on model-
ing of the water equilibrated with the

Index profile

downhole environment. The sligh ] ;

alkaline pH is well within the oper:
ing range of STFR. Although fugger
contains fine suspended soli re-
sult in high turbidity, it bﬁim-
pair STFR performan@mchemical
analysis of ﬂowbaQ%sam es shows a

>
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Superior Well Services, Inc.
1380 Route 286 East
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724-465-8904

tendency for precipitation of siderite,
gypsum and celestite if no controls are
applied, Fig. 5.

In view of the above analysis, the frac
water design included a biocide, a scale
inhibitor system, an iron-control agent
and a salt-tolerant friction reducer. WO

LITERATURE CITED

I Houston, N. et al., “Fracture-stimulation in the Marcellus Shale:
Lessons learned in fluid selection and execution,” SPE 125987 pre-
sented at the SPE Eastern Regional Meeting, Charleston, W.V., Sept.
23-25, 2009.

2 Reese, R. R. and P. Rey, “Method of fracturing subterranean forma-
tions utilizing emulsions comprising acrylamide copolymers,” US
Patent No. 7,482,310 B1, Jan. 27, 2009.

3 Gulf Publishing Company, “Superior Well Services, Inc. wins the
‘Best Drilling, Completions & Production Fluids Award’ for its
WER-38 slickwater system,” press release, Oct. 16, 2009.

4 Blauch, M. E., Myers, R. R., Moore, T. R. and B. A. Lipinski, “Mar-
cellus Shale post-frac flowback waters: Where is all the salt coming
from and what are the implications?” SPE 125740 presented at the
SPE Eastern Regional Meeting, Sept. 2325, 2009.

Matt Blauch is the Director
of Product Development at
Superior Well Services. He
has more than 25 years
of industry experience, in-
cluding 16 years working
with unconventional gas,
principally coalbed meth-
ane and shale gas. Mr.
Blauch earned a BS degree
in geology from Juniata College, Huntingdon,
Pa., in 1982 and an MS degree in geology from
the University of Akron.

pany. All rights reserved. Printed in U.S.A.
website, without express written permission of copyright holder.





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


