Stratigraphic CharaCterizatiOn Of the BirdS N@St AqUifer in the Uinta BaSin, Utah: Project funded by: U.S. Department of Energy -_National Energy
Updated Research Regarding the Aquifer’s Potential as a Significant Saline Water Disposal Zone fechnology Laboratory and Utah Geological Survey

- " Michael D. Vanden Berg, Stephanie Carney, Craig D. Morgan, and Danielle Lehle  utah Geological Survey, Salt Lake City, Utah

N=TL Panel 1

Project Web site: http://geology.utah.gov/iemp/UBwater_study
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better in outcrop near the well) and almost total saline mineral dissolution. Significant, porous

During deposition of the upper Green River Formation in the late Eocene, Utah’s Lake Uinta transitioned from a balanced-filled basin dominated by organic-rich, lami-  Conduct comprehensive literature review and historic data collection (finished, but not presented on this poster) Research methods: Core, outcrop, and geophysical log examinations dti’pbt:m(“g?tbpmtlfd'phywtf'tgm".k'v‘dh"h"htg”athq.f.mI“tf
nated marlstone, to an underfilled restricted basin. During this time, the saline mineral nahcolite formed within the deep-lake sediments (depocenter in central Uintah . Evaluate the Birds Nest aquifer in core: The Saline zone is nearly 400 feet thick in the basin’s paleo-depocenter. Within the Saline zone, the 'y, _ _ o e [ W
_County) dS |sc_)late_d Crystals, nodules ranging up to one foot in diameter, and beds ranging from less than an inch to 2 feet thick. POSt-depOSItIOn, the saline mineral short- - 22 wells have been identified as having all or part of the Birds Nest captured in core; 21 of the 22 Birds Nest aquifer is separated into an upper and lower zone where dissolution of the saline minerals has | ., State_lsx_'z:ﬁgferxzrzseIszl‘i’fr:iz'arliimif:(?e?:‘i::j;ion .. Cored intenvl: 214 - 1173 f, 35 nch dameter I i G e
Ite was depOSIted In fracture zones several feet thick. More reCently, the Birds Nest aCIUifer formed from the dissolution of these saline minerals and iIs targeted by natural cores have been examined (The DP core was not examined becasue of its close proximity to the examined X-13 core) (see below) created significant porosity and permeability for the transmission of water (see 13X-2 core 10g). The | forie 101 feer ek (Loa0-1791 1. Tors mell s vory o Anadarko’ sating waier fo o, L wewe g b h"l'dl'lyw'
gas producers as a potential saline water disposal zone. . Evaluate the Birds Nest aguifer on outcrop: large saline mineral nodules and beds in the paleo-depocenter are recorded as spikes to low density on | 27" I / f=====

Recently completed core descriptions, measured sections, and five newly constructed stratigraphic cross sections show that the total thickness of the Saline zone ranges - Good outcrop exposures can be found on the southeastern side of the basin (3 measured sections have been geophysical logs. To the east, the upper zone disappears and only the lower zone exists (as seen in the | chimenni"izs-zisi 35 daneet oy s ss W S 4% i
from <100 feet on the basin’s eastern and southern margins to >300 feet in the basin’s depocenter. Only in the basin’s depocenter, where the Birds Nest aquifer comprises completed (see map below), but are not presented on this poster) P-4 core). Radiating out from the depocenter, the Saline zone thins to ~130 feet and contains much e 58 {? E - I
two stratigraphic zones of dissolution each between ~40 and ~100 feet thick, is there potential for extensive saline water disposal. Ongoing research and monitoring pro- - Evaluate the Birds Nest aquifer on geophysical 10gs (-330 wells examined, 5 regional cross sections completed, see map below) smaller saline mineral crystals (<1 inch) as compared to the large (Up to 1 foot) nodules found near the | o Jo=smmme ==~ #5271 = =

rams seek to determine if these individual zones are hydraulically connected or if the Birds Nest as a whole is vertically connected via fractures/joints (possibly gilsonite : - - - - - . basin’s center, and the bulk density signature Is lost (there Is still a zone of dissolution In the lower por- ; R E ’ % e rr % SR T
Jre ) beari hoth ab e ?’ y y J P Y9 e Determine how disposal into the Birds Nest aquifer could affect future oil shale development (ongoing) tion of the Saline zone which could transport water and is roughly equivalent to the lower Birds Nest = £ { f § -
veins) to other water-bearing zones both above an SIOW. L . . L » Determine how gilsonite veins might influence water flow and saline mineral dissolution (see panel 2) zone found in the basin’s center). This transition is confirmed to the south where cores and outcrop ex- B ;j\_?:= - = -

Regional water sampling shows that the Birds Nest’s water chemistry in the north (averaging >10,000 mg/L TDS and as high as 100,000 mg/L TDS) is distinct from | posures are present (see SUB 12 core log). It is presumed that the same transi- e — -
that in the south (averaging <10,000 mg/L TDS and as low as about 1000 mg/L TDS). This abrupt change in water chemistry is most likely due to the differing amounts » Create a GIS database and maps showing: tion to small saline crystals exists to the north and west, but no cores exist to con- i; é fi % o
of saline mineral dissolution in the two areas; the southern area may have been flushed clean, whereas saline minerals in the northern area are still actively dissolving. ] ?#_tcl?p seemapbelow) firm this suspicion. g 5 i .

The presence of intact nahcolite in the Utah State 1 core (section 26, T. 9 S., R. 21 E.) — on display with this poster — demonstrates that there are still zones of no dissolu- Lat'grar:e;jt(es;etr?:::nt:l':fe?;‘z)”ght) . Highlight: Using geophysical logs, UGS has mapped the spatial extent and f= J =
tion north of the 10,000 mg/L TDS line. Just to the south of this well, the saline minerals in the Birds Nest show significant dissolution, as seen In the Utah State 13X-2 ) thickness of the Birds Nest aquifer where large nodules exist in both an upper ?cz% é

Water quality (see panel 2)
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core (section2, T. 10 S., R. 21 E.) —also on display. Separating these two areas is a prominent gilsonite vein that cross-cuts the Birds Nest aquifer. The northwest-trending _Interburden between Birds Nest and “economic” oil shale ZOnes (see panel 2) and/or lower zone. This represents the maximum area with potential for saline == = ﬁ
gilsonite veins In the area seem to influence groundwater flow patterns in the Birds Nest by creating “channels™ of dissolution and impermeable barriers to flow. water disposal, but only where \_/vater_current_ly wntr_un the zone is greater than = é =
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The Birds Nest aquifer’s spatial and stratigraphic extent and variability, water chemistry, and zones of differential dissolution will determine possible saline water dis- 10,000 mg/L TDS and where saline mineral Gissolution has already taken place. - | =7 ﬁ
osal volumes and safe disposal practices, both of which could directly affect the success of increased petroleum production and potential oil shale development in the : : : £ =l 5 = —
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Eastern Uinta Basin natural gas producers have identified the Birds Nest aquifer, located in the Parachute Creek A~ 7, Z VARt adarko BN ;gpofgwens (/\ l — =
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posal. This aquifer formed from the dissolution of saline minerals which left behind large open cavities and fractured DG Pk Nt o2 Develop Coyote Wash 1 « >
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] ) ] ) ] ) ] . -1 2 This map records where large saline mineral nodules/beds are present based on geophysical logs and core This map records where large saline mineral nodules/beds are present based on geophysical logs and core
The Birds Nest aquifer is typically several hundred feet above the richest oil shale interval called the Mahogan " —iles N 0 2 4 8 ’ 'te Rijyq, X-13 : ™ descriptions; the dissolution of such nodules creates the space for potential large-scale water disposal. descriptions; the dissolution of such nodules creates the space for potential large-scale water disposal.
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