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Baseline and Operational MVA at Farnsworth Unit
 • Baseline begun in 2013; operational monitoring started in 2015.
  - USDW and reservior �uid samples now collected/analyzed on a quarterly basis
  - CO2 soil �ux collected quarterly; CO2/CH4 eddy �ux collected continuously.
  - Borehole seismic collected continuously; periodic crosswell/VSP surveys.

... continued, Baseline and Operational MVA at Farnsworth Unit
  - In situ pressure and temperature (DTS) collected continuously (currrently 1 well).
  - Water and gas phase tracers injected in multiple wells; monitored at surface/sub-surface.
  - CO2, water (injection and production), oil (production) accurately metered daily.
  - Self-potential and microgravity data collected continuously.

MVA Strategy & Methods

MVA Results to Date

MVA Database

Map of the Farnsworth Unit showing CO2/water injection
and production wells, and MVA infrastructure (CO2 soil

�ux sites, USDW sampling sites, geophysical monitoring
including crosswell and VSP seismic, gravity, self-potential)
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(Left) Screen capture 
showing web interface 
for SWP MVA database, 
here showing pH evolu-
tion for one USDW 
within the Farnsworth 
Unit.

Image Layer:
 USGS 1:24000 Quads

(Waka, Sourdough Creek Nw
& Farnsworth)

Projection: UTM zone 14 NAD 83
        units: meters

Date: Aug 12, 2015
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All non-seismic MVA data collected by the SWP is
incorporated into a relational database

 • Built on open-source software (HydroServer & MySQL)
 • Bene�ts of relational database architectrue:
  - Fast, e�cient and complex queries.
  - Automated data uploads/downloads.
  - Access to real-time/near real-time data.
  - “Portability” to other software platforms:
    + GIS
    + PHP/Python for automated analysis,
            dynamic graphing
    + Web clients/browsers
    + Modeling/simulation code
 • SWP MVA Database:  770 Sites, 79 Variables, 
   259,046 data points and increasing daily.
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Piper Diagram for wells within Farnsworth Unit, 
showing distinct geochemistry between Ogallala 
(USDW) and Morrow B water.

CO2 Soil Flux data for sites around 13-10A well.  De-
spite, analytical variability and infrequency of mea-
surements, the long-term trend is indicative of sea-
sonal variability.  No CO2 emissions have been de-
tected.
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Individual CO2 Soil
Flux Measurements

Trend of data, 
suggestive of seasonal
variability

The SWP Farnsworth Unit MVA program is designed to provide the data needed to characterize injected CO2 and existing 
reservoir �uids, including volumes of CO2 injected, produced, recycled and ultimately stored; �uid migration; and identi�-
cation and quanti�cation of any potential release of CO2 and/or �uids from the reservoir. The MVA data will be used to fa-
cilitate e�ective simulation results and risk assessment for underground sources of drinking water (USDW - Ogallala for-
mation), the shallow subsurface, and atmosphere.

Monitoring CO2 at surface:
 •  Eddy covariance towers for measuring atmospheric CO2 and CH4 �uxes; used to con-
stantly monitor large areas for increases in gas emissions and identify point source 
emissions.

•  Surface �ux measurements to detect possible CO2 emissions from depth.
Detecting CO2 and/or other �uid migra-
tion in Target/Non-Target Reservoirs:

•  Groundwater chemistry (USDWs).
•  Water and Gas Tracers.
•  Self-potential (detection of minute 
electrical changes caused by subsur-
face �uid migration).

•  Microgravity surveys.
Tracking CO2 Migration and Fate:
•  In situ pressure.
•  Distributed temperature array (DTS).
•  2-D/3-D seismic re�ection surveys.
•  Vertical seismic pro�le (VSP), cross-
well, passive seismic for detection of 
microseismic events.

•  Water/gas chemistry (target reser-
voir).

•  Water/gas isotopes.
•  Gas Tracers.

Multiple aqeuous <above>- and vapor-phase trac-
ers have been injected into the Morrow B reservoir 
to aid in �uid tracking/fate and to monitor for leak-
age.  Thus far, no tracer has been observed beyond 
the injection reservoir.
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R “OpenAir” Polar Plot of eddy covariance data for 
13-10A wellpad deployment - CO2 concentration 
as a function of wind speed/direction. Useful for 
identifying point-source leaks, especially when 
multiple eddy �ux towers are deployed.
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Surface, VSP and Cross-well seismic surveys have 
been conducted and will be used to image the CO2 
plume and quantify migration within Morrow B 
reservoir.

CO2 Inventory for the Farnsworth Unit since the 
start of the SWP Phase III project.  CO2 volume is 
accurately metered during injection, production 
and re-injection (recycling).
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