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INDUSTRY PROVEN...
VALUES DRIVEN™

Joint Development Program Yields Superior Friction Reducer

MC MX 14-5 Saves Operator $118,000

BACKGROUND

Multi-Chem was asked by the producer to jointly participate in
research to determine if utilizing produced water in completion
operations was a viable option. Traditionally only fresh water from
lakes, streams, ponds, or fire hydrants had been used. There was a
huge concern that commingling multiple water sources would
increase scaling potential to a point of not being able to be
controlled, pumping pressures would be increased due to friction
reducer failure in high TDS fluid, and formation damage to the
solids content of the produced fluids.

ISSUES

This operator was utilizing high salinity produced water to fracture
shale. The objective was to not cause pumping pressure increases
or grossly increasing friction reducer treating rates with this
procedure.

ANALYSIS

Multiple water sources were selected to be analyzed. These
sources were producing wells that contained chlorides ranging from
50,000 mg/l to 136,000 mg/l. These waters were loaded into totes
after filtration through 20 micron filters. This fluid was taken to a
local lab where high pressure frac simulations were run on various
percentage mixtures of the produced fluids. These samples were
run using "standard" frac packages of biocide, scale inhibitor, and
oxygen scavenger, plus experimental friction reducers. After
completing 209 frac simulations, one friction reducer was selected
which met all the criteria of accepted pumping pressure and treat
rate. While these samples were being tested, over 400 water
analyses were being run at Multi-Chem labs to determine increased
scaling potential from mixing waters.

RESOLUTION

Multi-Chem recommended utilizing our MX 14-5 friction reducer at a rate of
0.5 gpt in conjunction with our standard package of completion chemistries to
frac this well. Water, varying in chloride content from 50,000 mg/l to
82,000mg/l was filtered with a 25 micron filter and then utilized for the frac
makeup water just as fresh water would have been. This process was
completely successful. So much so, in fact, that at one point the 2 other wells
on the pad were opened up and the flowback water was turned around and
used for the completion at a temperature of 140 F. Pumping pressures were
never elevated at any point and friction reducer treating rate stayed at an
accepted, tradtional rate of 0.5 gpt, or less.

DELIVERED VALUE

By not having the need to purchase fresh water and not having to dispose of
flowback water, it was estimated that the operator saved $118,000 on a
120,000 barrel frac. Also, of the 3 wells on the pad, the one completed with
produced water had the highest IP gas rate, sustained the greatest
production, and is currently the only well on the pad that has not had the
need for artificial lift.

Multi-Chem warrants to purchaser, but no third parties or others, the specifications for the product shall fall within a generally recognized range for typical physical properties established by Multi-Chem when the product departs Multi-Chem'’s point of origin
and that any services shall only be performed in accordance with applicable written work documents. Purchaser agrees that Multi-Chem will give purchaser the benefit of Multi-Chem’s professional judgment in making interpretations of data, but does not
guarantee the accuracy or correctness of such interpretations. Multi-Chem’s recommendations contained herein are advisory only and without representations as to the results. NO ORAL OR WRITTEN INFORMATION OR ADVICE GIVEN BY MULTI-
CHEM SHALL CREATE A WARRANTY OR IN ANY WAY INCREASE THE SCOPE OF THE WARRANTY CONTAINED HEREIN. EXCEPT AS OTHERWISE SET FORTH HEREIN, THE PRODUCTS AND SERVICES ARE "AS IS" AND MULTI-CHEM
MAKES NO OTHER WARRANTY OR GUARANTEE OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, INCLUDING NO IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. PURCHASER AGREES
THAT MULTI-CHEM SHALL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, EXEMPLARY OR CONSEQUENTIAL DAMAGES OR LOSSES FROM ANY CAUSE WHATSOEVER INCLUDING BUT NOT LIMITED TO NEGLIGENCE OR
GROSS NEGLIGENCE.
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