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GEOLOGICAL SURVEY

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

As Uinta Basin petroleum production has increased — natural gas alone has more than doubled 1n the past 8 years
— so0 has saline water production, increasing the need for economic and environmentally responsible disposal plans.
Current water disposal wells are near capacity and permitting for new wells 1s delayed because of insufficient techni-
cal 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,

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:

long-term saline water disposal solution 1s determined. ° Evaporation ponds can not .handlé th? increase in saline v.vat.er and pose several » Re-map the base of the moderately saline aquifer in the Uinta Basin using:
Part one of our effort involves re-mapping the base of the moderately saline aquifer (BMSA) within the Uinta Basin environmental challenges, including increased ozone emissions - Actual downhole water chemistry data
using more robust data and more sophisticated GIS techniques than previous work. Regulators agree that below this  New disposal well permits are being delayed as these problems are addressed (as of March 2011, UGS has collected 2554 water chemistry analyses from 1407 wells)
boundary, saline water can be 1njected without damage to the overlying fresh water aquifers. Thus far we have com- Goophvsical | |
piled downhole water chemistry data from over 1400 wells, mainly clustered 1n o1l and gas fields. For areas where Currently, the agencies responsible for regulating the disposal of produced water use 20- - JCOPRYSICAl 08 andlyses
water quality information is not available, we have used refined techniques for determining the BMSA using geo- year-old data amassed in a publication titled “Base of the Moderately Saline Ground (as of March 2011, UGS has determined the BMSA in 246 of 201 selected wells)
physical logs from abgut 260 wells. | | | o | | Water 1in the Uinta Basin, Utah™ to try and determine zones suitable for water disposal » (Create geologic cross sections relating the saline water transition with regional geology j
Part two of our project includes a detailed study ot the Birds Nest aquitfer, which 1s recognized as a possible large- (Howells and others, 1987). This hard copy publication provides a paper map showing and 1dentify potential seals and disposal zones
volume saline water disposal zone. During the terminal stage of Eocene Lake Uinta, the saline mineral nahcolite s * ‘ ' , , ,
v HIT | p . g . ge ¢ | the depth of the. transm(?n.betw.een mog,.erately saline anc} very sahr.le water (10,000 mg/L + Create a comprehensive well database for data storage and manipulation -
formed within the deep-lake sediments (depocenter in central Uintah County) as 1solated crystals, nodules up to one TDS), below this depth it is believed saline water can be injected without damage to over- Donated digital log files
:ioot n (hameter, and beds ranging from less than an 1.nch to 2 feet thick. Post-deposition, the sal.me mineral short.lte lying fresh-water aquifers. Several oil and gas operators working in the basin believe this Compan Ol LAS e ;::r?s.:any £of LAS e
formed in fracture zones several feet thlck. E?camlnatlon of se?veral cor§s,reveals that the total thickness of the saline dated study needs substantial revision. The original map was based solely on calculations Estimated project completion date: Fall 2011 Eodaring P R X
zone ranges from <100 fee.t on th§ basin margins to >.3 00 feet 1n the basm s depocenter. More receptly, the Birds Nest of water quality from geophysical logs, a method with several limitations (e.g., tar sands pada 22 prsehuc }
aqu¥fer .forr.ne?d fr(?m the dissolution of .the sa@me mmerals.. Core. analysis reveals that in the.: basin’s depocente.r, the were misidentified as fresh water aquifers). KA 2 e 1
aquifer 1s divided into two or three stratigraphic zones of dissolution, each roughly 40 feet thick. Near the margins of o, ! e et }
the basin, the dissolution occurs in one zone about 60-80 feet thick. Ongoing research seeks to determine how these R H Sunmt Operting |
zones correlate throughout the basin and if the Birds Nest as a whole is vertically connected via fractures/joints Devon :
(possibly gilsonite veins) to other water-bearing horizons. Water Chemistry Data Geophysical Log Analyses Whing petrleu ;‘ e UGS o
1o better understand the salinity of aquifers in UGS is also using geophysical log data to de-
TeCh Pub 9 2 Map (19 87) the Uinta Basin, UGS has collected aqs much termine the basegofg thf myodemteg/ saline aqui-
e g e R e UGS has digitized the well locations and the water chemistry data as possible. Thus far, fer in 261 wells scattered throughout the basin.
Development Project - 3675 wells contours of the base of the moderately saline UGS has collected 2554 analyses from 1407 As of March 2011, the BMSA has been deter-
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: : e Greater Chapita Wells Natural . . . ) ] ] Data source: UGS ) o .
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