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Word from the PI
Congratulations to everyone who was involved in our suc-
cessful stimulation.  You can read more about it the Tech-
nical Discoveries, but I wanted to thank all involved for their 
tireless efforts, first and foremost, Dr. John McLennan, who 
spearheaded our efforts.

Technical Discoveries
Utah FORGE has achieved yet another major milestone in ad-
vancing enhanced geothermal system technologies with the 
successful completion of a full-scale, multi-stage stimulation 
campaign.

Outreach 
Never underestimate the creativity of the younger genera-
tion! Earlier this year, Utah FORGE partnered with our friends 
at Enel to hold a pilot geothermal parody song contest in 
Zac Taylor’s science class at Milford High School. 

READ MORE

READ MORE

READ MORE

Happy 4th of July
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each expressed their unwavering support for the 
project, and we appreciated their ongoing votes 
of confidence.

Members of the media were also at the site 
during stimulation. Two journalists – one from 
Science Magazine and the other from Wired 
Magazine – are both writing stories focused on 
Utah FORGE and the successful stimulation. They 
had the opportunity to see the exciting activity 
firsthand and speak with various scientists work-
ing on the project. We expect both articles to 
come out later this summer.

Finally, I was pleased to escort a group of stu-
dents participating in the University of Utah’s 
Research Experience in Utah for Sustainable Ma-
terials Engineering (ReUSE) around the site. Led 
by Dr. Taylor Sparks from the U’s Department of 
Materials Science and Engineering, these stu-
dents are part of the National Science Founda-
tion’s Research for Undergraduates (REU) pro-
gram. Students from universities all across the 
country are participating, and we were delight-
ed to have them include Utah FORGE as part of 
their experience.

Wishing everyone a safe and relaxing summer!

Congratulations to everyone who was involved 
in our successful stimulation.  You can read more 
about it the Technical Discoveries, but I wanted to 
thank all involved for their tireless efforts, first and 
foremost, Dr. John McLennan, who spearheaded 
our efforts. Creating these hydraulic fractures was 
an important advancement in the project. In April 
three separate stimulations occurred at a mea-
sured depth of more than 10,000 ft. The first was 
conducted at the open hole at the toe of the well. 
The next two were conducted at 20 ft intervals 
lined with casing. This stage involved plug and 
perforation operations.

To achieve this important milestone, a total of 14 
frac tanks each with a capacity of 21,000 gallons 
of water were employed, along with a full-sized 
drilling rig. Additionally, a state-of-the-art micro-
seismic network was used to detect the microseis-
micity, fracture growth and the reservoir creation. 

The stimulation garnered quite a bit of attention 
from around the world. I was honored to provide 
a tour of the site to a group of Parliamentarians 
from Belgium. The delegates were touring Utah’s 
energy sectors as part of a National Conference of 
State Legislatures program. Closer to home, the 
Beaver County Commissioners also took time out 
of their busy schedules to stop by the site. They 

Word from the PI

Media Corner
Check out this clip of the Frontier rig getting ready 
for hydraulic stimulation.

A unique time lapse of activities during drilling of 
the first deep deviated well 16A(78)-32 with a 360 
deg view around the Frontier Drilling rig and the 
site. (Best viewed in the YouTube App.)

https://www.youtube.com/watch?v=kkQeyHs40Z4
https://www.youtube.com/watch?v=eYnQP7ov2hk
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Utah FORGE has achieved yet another major 
milestone in advancing enhanced geothermal 
system technologies with the successful com-
pletion of a full-scale, multi-stage stimulation 
campaign (April 14-24, 2022) in the deep devi-
ated well 16A(78)-32. Three intervals were tested 
in sequence at greater than 10,000 ft measured 
depth, starting with the open hole at the toe of 
the well (Stage I), followed by two shallower 20 ft 
intervals that were lined with steel casing and ce-
ment (Stages 2 and 3) and that involved plug and 
perforation operations. In each stage, between 
2800 and 4300 barrels of water were injected un-
der pressure to open, extend and interconnect 
pre-existing fractures, and possibly create new 
fractures. Each one of the three independent 
fracture networks is destined to connect with a 
new well to be drilled early next year, providing a 
heat transfer system between the two wells. After 
a 4-hour shut in, the injected water (now hot be-
cause of contact with the thermal reservoir) was 
produced back to the surface under controlled 
flow conditions. 

The stimulation operations used fourteen frac 
tanks each with a 500 bbl (21,000 gal) capacity 
and a full-sized drilling rig. Culinary water ob-
tained from the local city of Milford was used to 
make up the slickwater that was used for injection 
in all stages, as well as a crosslinked polymeric 
fluid used in the third stage. Most importantly, 
the stimulation trial ran according to schedule 
and plan, including the seamless deployment 
and retrieval of two bridge plugs used to isolate 
previous fracturing stages and exposed to high 
pressures and temperature.
For background, well 16A(78)-32 was completed 
in January 2022, with a 4000 plus ft long leg that 
is deviated 65°to the vertical. It is the first of two 
closely spaced wells, which form a doublet that is 
the heart of the Utah FORGE experimental con-
figuration. Well 16A(78)-32 is the injector, and 
16B(78)-32 will be the producer once it is drilled 
later in 2022 or early 2023. 
In each stage, stimulation began with a low to 
modest injection rate that was increased in small 
increments to ensure operations were running 
smoothly. After the peak pressure and injection 
rate were achieved, both were held constant be-

Technical Discoveries

Figure 1.  Site infrastructure showing injection well 16A(78)-32 stimu-
lated in April and monitoring wells. 

Figure 2. Steam being produced during the flowback after Stage 1, 
exiting through a geothermal separator.
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fore stepping both down in small increments to 
understand near-wellbore frictional effects. 
As part of the experiment, a state-of-the-art mi-
croseismic network was used to detect induced 
microseismicity, fracture growth, and reservoir 
creation. Along with a surface array, and a per-
manent shallow borehole network, a temporary 
microseismic monitoring network was deployed. 
This network incorporated 8-level, 3-component 
high-temperature digital receiver strings that 
were run to depths of 6700-7500 ft in the three 
monitoring wells 56-32, 58-32, and 78B-32. Fi-
ber optics cables in two wells supplemented 
these measurements. Each stage of the stimula-
tion produced a large amount of microseismic-
ity, and data are currently being analyzed. High 
downhole temperatures impeded optimal per-
formance, but enough quality event locations 
have been detected to bracket zones of fracture 
stimulation, which is relevant to planning the 
trajectory of well 16B(78)-32.

Another facet of the stimulation involves as-
sessment of fluid geochemistry. Flow back wa-
ters, produced back after each fracture stage, 
are currently being analyzed to see if and how 
short duration water-rock interaction modified 
the compositions of injected fluids. In addition, 
non-reactive organic chemical tracers were add-
ed to the injected fluid to test their thermal per-

formance and to fill stimulated fractures with flu-
ids having traceable compositions for detection 
once well 16B(78)-32 is completed and ready for 
production testing.

At this stage only preliminary evaluations of the 
stimulation results are available (Link), but the 
overall success of the experiment has generated 
a considerable amount of interest from both the 
geothermal and oil-gas industries. Stay tuned 
for announcements of new results as they be-
come available.

Technical Discoveries (continued)

Figure 3. The clusters of red, green and blue dots show the dis-
tributions of microseismicity generated during Stages 1, 2 and 
3, respectively: A) plan view of the deep trajectory of 16A(78)-32 
and locations of monitoring wells; B) 3D view of the subsurface 
showing the geometries of the microseismic event clusters, re-
flecting the localized nature of the fracture stimulation. All num-
bers represent distance and depth in feet. Images produced by 
Geo-Energie Suisse.

Featured Publication

“Developing a comprehensive seismic catalog using a matched-filter detector during a 2019 stimula-
tion at Utah FORGE.”
Alex DZUBAY, Maria MESIMERI, Katherine M. WHIDDEN, Daniel WELLS, Kris PANKOW
Find the full publication here 
Check out the publications page on the Utah FORGE website for more!

https://gdr.openei.org/submissions/1379
https://pangea.stanford.edu/ERE/pdf/IGAstandard/SGW/2022/Dzubay.pdf
https://utahforge.com/rd/publications/
https://utahforge.com/
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Outreach

Never underestimate the creativity of the young-
er generation! Earlier this year, Utah FORGE part-
nered with our friends at Enel to hold a pilot 
geothermal parody song contest in Zac Taylor’s 
science class at Milford High School. The winners 
were recognized at the April meeting of the Mil-
ford City Council, during which the students also 
received their prizes -  laptops for the winners 
and a $50 gift card for the runner up, all courte-
sy of Enel. Congratulations to the winning team: 
Tanumafili Aaitui, Maddox Smith, Carson Cheney 
and Christian Kelley; and to the runner up Na-
than Costello! Check out their awesome videos.

Following the presentation, the students and Mr. 
Taylor were interviewed on camera by the Utah 
FORGE team. They shared their thoughts on the 
contest and what they learned about geothermal 
energy. Look for the interviews to be included in 
a future video.

During the successful stimulation, Dr. Joseph 
Moore provided a tour of the site to the three 
members of the Beaver County Commission. 
The three Commissioners, Mark Whitney, Tam-
my Pearson and Wade Hollingshead, learned 
about the stimulation and its important role in 
the overall project. During the tour, Commission 
Chair Whitney regaled the team with stories and 
insights from his years working on a rig. We also 
had the opportunity to interview the three for a 
future video. They all expressed their continued 
support for the project and their appreciation for 
everything Utah FORGE has done for the com-
munity.

Utah FORGE is dedicated to keeping the wide 
range of stakeholders in Beaver County informed 
of the project’s progress and successes. At least 
once a quarter, we travel to the area to attend 
public meetings. In June, Dr. Joseph Moore pre-

utahforge.com

https://utahforge.com/2022/04/05/geothermal-song-parody-contest-winners/
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sented to both the County Commission and the 
Milford City Council. He highlighted the success-
ful recent stimulation and discussed next steps for 
the project.

The County Commission meeting was held in the 
historic county court building. Built in 1882, the 
old courthouse was a fun venue that offered a 
more intimate setting for the commissioners and 
the public to learn about the latest activities at 
Utah FORGE. After the presentation, the team had 
the opportunity to tour the building – including 
the 140-year old jail in the basement!

Don’t miss out on all the exciting outreach activ-
ities planned for the rest of this summer – follow 
us on Twitter, Facebook and LinkedIn. 

This is a monthly forum-like meeting for the modeling and simulation scientific community.
A one-time registration is required. Details are available on the Modeling and Simulation page. 
Next monthly community update is July 20.

Modeling and Simulation Forum

Outreach (continued)
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https://utahforge.com/laboratory/modeling-and-simulation-forum/
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Upcoming Events

Down the Pipe at the Site
• The panels for the injection & production pumps are set to be installed this summer

utahforge.com

https://www.texasgeo.org/pivot-conference
https://geothermal.org/events/2022-geothermal-rising-conference-grc
https://earth.utah.edu/events/open_house/index.php
http://www.beavercountyfair.com/home.html
https://www.imageevent.org/
https://utahstemfest.com/

