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Note to the editor,

In the original article some permeability values were underestimated,
in particular, for rock samples fractured by the stimuli-responsive fracking
fluid (PAA-CO2). In addition, effective pressures were determined to be
lower for three control experiments (deionized water-carbon dioxide,

DIW-CO2). Therefore, we revised values of permeability and effective
pressure as well as performed additional lab-scale stimulation experiments
under identical conditions to further verify/update the deductions pre-
sented in the discussion section. This is the reason for the additional data
introduced in the below Table 1 (grey color).
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The authors regret the following inadvertent errors and corre-
sponding modifications. These modifications do not change the scien-
tific conclusions of the article.

1. On page 26, Table 1 should be replaced/updated by the new
Table 1 (below). Additional data was introduced in this new Table 1,
highlighted in grey color.

2. Page 1: Please add M. Ian Childers as an author to the original
manuscript since Dr. Childers is the scientist that performed the addi-
tional experimental work shown in Table 1 (data highlighted in grey).

3. Page 25: In the original article right column line 9 after it reads
“17atm” add “(and 8 atm for a duplicate experiment, Table 1 entry 1′)”.

4. Page 25: In the original article right column line 10 where it reads
“was not fractured even when the internal pressure was 170 atm higher
than the confining pressure” it should read “was fractured although the
internal pressure was 57 atm above the confining pressure and the
fractures were not detected during XMT analysis”

5. Page 25: In the original article right column line 12 where it reads
“(note that at this effective pressure, the pressure of CO2 was actually
near the upper limit of the ISCO pump)” it should read “(note that two
additional control experiments on similar rock samples under identical
conditions also generated very small microfractures, not visible in XMT,
with negligible permeability and at pressures as high as 27 and 28 atm,
entries 2′ and 2″ in Table 1)”

6. Page 25: In the original article right column line 23 where it reads
“8.8 mD” it should read “880mD”

7. Page 25: In the original article right column line 31 after it reads
“for 5min” add “(two additional duplicate experiments on similar rock
cores under identical conditions also showed no measurable perme-
ability using water, entries 2′ and 2″ in Table 1)”.

Page 25: In the original article right column line 31 where it reads
“Based on this result, we estimate that the permeability of Coso-

1–19 after fracturing experiment is less than 0.001 mD. Thus, the
permeability of Coso rock core fractured with a conventional fracturing
fluid (Coso- 1–19) is at least three orders of magnitude lower than the
permeability of a Coso rock core fractured with PAA–CO2 fracturing
fluid (Coso-1–10)”

it should read
“Based on these results, we estimated the permeability of all three

Coso rock cores from the control experiments (Coso-1–19, Coso-3-3,
and Coso-3–4) using CO2 pressurized to 10 atm (instead of water) ob-
taining permeability values of 0.02mD, 0.07mD, and 0.007mD, re-
spectively. Thus, the permeability of Coso rock cores fractured with a
conventional fracturing fluid is between two to six orders of magnitude
lower than the permeability of Coso rock cores fractured with PAA–CO2

fracturing fluid (Coso-1–10, and Coso-3-2)”
9. Page 25: In the original article right column line 41 after it reads

“17atm” add “(and 8 atm for a duplicate experiment, Coso-3-2)”.
10. Page 25: In the original article right column line 42 where it

reads “more than 170 atm for an identical rock core (Coso-1–19, control
experiment),” it should read “57 atm, 27 atm, and 28 atm for similar
rock cores (Coso-1–19, Coso-3-3, and Coso-3–4; all control experi-
ments)”

11. Page 25: In the original article right column line 4 after it reads
“crystalline rock” add “at significantly (1/3) lower effective pressures
than conventional fluids”

12. Page 25: In the original article right column line 52 where it
reads “core (Newberry-02) was not fractured even when internal
pressure was 170 atm higher than the confining pressure.” it should
read “cores (Newberry-02, and Newberry-13) fractured with internal
pressures that averaged 116 atm higher than the confining pressure.”

13. Page 25: In the original article right column line 53 where it
reads “Similarly to the control experiment for Coso field rock core
(Coso-1–19), no N2 leaking was observed for Newberry-02 after the
fracturing experiment.” it should read “N2 leaking was observed for
Newberry-02 and Newberry-13 after the fracturing experiment though
in one case it was very difficult to observe due to the low permeability

post-fracturing (0.16 mD, Newberry-02).”
14. Page 25: In the original article right column line 56 where it

reads “When employing PAA–CO2 as a fracturing fluid, however, si-
milar Newberry rock cores [Newberry-01 (experiment #3) and
Newberry-03 (experiment #4)] were successfully fractured at sig-
nificantly lower effective pressures (see Table 1).” it should read “When
employing PAA–CO2 as a fracturing fluid, however, similar Newberry
rock cores (Newberry-01, Newberry-03, and Newberry-14) were suc-
cessfully fractured at (on average) nearly 10% lower effective pressures
(see Table 1).”

15. Page 25: In the original article right column line 61 where it
reads “two fractured cores was similar (0.031 and 0.032mD, respec-
tively) (Table 1), showing an increase in permeability with respect to
the original unaltered Newberry rock samples of over four orders of
magnitude (0.032mD vs. 10−6 mD)” it should read “three fractured
cores was 3.1mD, 3.2mD, and 5296mD (Table 1), showing an increase
in permeability with respect to the original unaltered Newberry rock
samples between six and nine orders of magnitude (3.1 – 5296mD vs.
10−6 mD)”

16. Page 26: In the original article left column line 9 in Section
3.1.1.2 where it reads “significantly lower” it should read “similar”

17. Page 26: In the original article left column line 10 in Section
3.1.1.2 where it reads “rock cores, and that the experimental perme-
ability of the generated fracture networks is considerably and con-
sistently higher than those obtained using DIW/CO2 (control experi-
ments)” it should read “rock cores. However, the experimental
permeability is, in most experiments, considerably higher than those
obtained using DIW/CO2 (control experiments)”

18. Page 26: In the original article left column line 14 in Section
3.1.1.2 where it reads “in a EGS Coso rock core (Coso-1–9) the sample
was fractured with an effective stress of 34 atm while a nearly 50%
increase in effective stress” it should read “in EGS Coso rock cores
(Coso-1–9 and Coso-1–11) the samples were fractured with an average
effective stress of 36.5 atm while similar average effective stress
(38 atm)”

19. Page 26: In the original article left column line 16 in Section
3.1.1.2 where it reads “an identical sample (Coso-1–18)” it should read
“two similar samples (Coso-1–18 and Coso-3-1)”

20. Page 26: In the original article left column line 18 where it reads
“In addition, the experimental permeability value for the Coso sample
fractured with the PAA–CO2 fluid system was in the order of several
mD, which is nearly four orders of magnitudes higher than the ex-
perimental permeability obtained in a Coso rock sample fractured with
the conventional fracturing fluid (Coso-1–18)” it should read
“However, with the PAA–CO2 fluid system the permeability values were
consistently high and the fractures visible in XMT as compared to Coso
rock samples fractured with the conventional fracturing fluid (Coso-
1–18 and Coso-3-1) where in one out the two experiments the fractures
were not visible in XMT and the permeability was six times lower than
the lowest permeability value obtained with PAA/CO2 fluid.”

21. Page 26: In the original article right column line 16 after it reads
“networks.” add “and significantly (two to three orders of magnitude)
lower permeability values under similar (to PAA-CO2) applied over-
pressures.”

22. Page 26: In the original article right column line 17 where it
reads “(1) similarly to previous high temperature experiments, under
low temperature and pressure conditions, PAA–CO2 fracturing fluids
can generate highly permeable fracture networks in highly imperme-
able crystalline rock cores from both Coso and Newberry geothermal
sites at significantly lower effective stress than the cores subjected to
hydraulic fracturing with DIW–CO2 (control experiments)”/

it should read
“(1) under low temperature and pressure conditions, PAA–CO2

fracturing fluids can generate highly permeable fracture networks in
highly impermeable crystalline rock cores from both Coso and
Newberry geothermal sites at similar effective stress than the cores
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subjected to hydraulic fracturing with DIW–CO2 (control experiments)”
23. Page 27: In the original article left column line 1 where it reads

“is several orders of magnitude higher than” it should read “is, in most
cases, several times or several orders of magnitude higher than”

24. Page 27: In the original article left column line 10 where it reads
“only 17atm” it should read “only 8 atm and 17 atm”

25. Page 27: In the original article left column line 11 where it reads
“is needed to fracture Coso-1–10 at 300∘C–333 atm with PAA–CO2 fluid
systems, more than twice as high (effective) pressure (34 atm) was” it

should read “are needed to fracture Coso-1–10 and Coso-3-2 at
300∘C–333 atm with PAA–CO2 fluid systems, nearly three times as high
(effective) pressures (33 atm and 40 atm) were”

26. Page 27: In the original article left column line 14 after it reads
“250atm” add “with the same PAA-CO2 fluid system.”

Page 30: In the original article right column line 11 after it reads
“and” add “/or”.

The authors sincerely apologize for any inconvenience caused.
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