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ABSTRACT

Our project aims to solve the major problem of saline water disposal faced by o1l and gas operators in the Uinta
Basin of Utah. As petroleum production increases - natural gas alone increased 60% 1n the last 10 years - so does
saline water production, creating an increased need for economic and environmentally responsible disposal plans.
Current water disposal wells are near capacity and permitting for new wells 1s being delayed because of a lack of tech-
nical data regarding potential disposal aquifers and questions concerning contamination of fresh water sources. Many
Uinta Basin operators claim that crude oil and natural gas production cannot reach its full potential until a suitable,
long-term saline water disposal solution 1s determined.

Part one of our effort involves re-mapping the base of the moderately saline aquifer within the Uinta Basin using
more robust data and more sophisticated GIS techniques than previous work. Below this horizon, regulators agree
that saline water can be injected without damage to the overlying fresh water aquifers. Thus far, we have compiled
down-hole water chemistry data from about 1200 wells, mainly clustered around large o1l and gas fields. For areas
where water quality information 1s not available, we have developed refined techniques for determining the base of
the moderately saline aquifer using geophysical logs.

Part two of our project includes a detailed study of the Birds Nest aquifer, which 1s recognized as a possible large-
volume saline water disposal zone. This aquifer, ranging in thickness from 100 to 300 feet, formed from the dissolu-
tion of saline minerals near the top of the Green River Formation and 1s mostly restricted to Uintah County. We have

TASK 1: RE-MAPPING THE BASE OF THE MODERATELY SALINE AQUIFER (BMSA) -

Problem: A lack of saline water disposal options is a significant limiting factor with Solution:

regard to increases in o1l and gas production in the Uinta Basin, Utah.

* Determine new underground zones suitable for saline water disposal

* Current disposal wells are at or near capacity Research/Deliverables:

* Evaporation ponds can not handle the increase 1n saline water and pose several

* Re-map the base of the moderately saline aquifer 1n the Uinta Basin using:
environmental challenges

- Actual downhole water chemistry data

(as of March 2010, UGS has collected 2230 water chemistry analyses from 1289 wells)
- Geophysical log analyses

(as of March 2010, UGS has picked the BMSA in 53 of 292 selected wells)

* New disposal well permits are being delayed as these problems are addressed

Currently, the agencies responsible for regulating the disposal of produced water use 20-
year-old data amassed in a publication titled “Base of the Moderately Saline Ground
Water 1in the Uinta Basin, Utah™ to try and determine zones suitable for water disposal
(Howells and others, 1987). This hard copy publication provides a paper map showing
the depth of the transition between moderately saline and very saline water (10,000
mg/L), below this depth 1t 1s believed saline water can be injected without damage to
overlying fresh-water aquifers. Several o1l and gas operators working 1n the basin believe

» (Create geologic cross sections relating the saline water transition with regional geology j
and 1dentify potential seals and disposal zones

» (Create a comprehensive well database for data storage and manipulation
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