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Research Project

Overall Gozl: Assess aquifers in the Uinta Basin to determine where saline water
(produced along with conventional petroleum development) can be disposed
without harming freshwater resources

/W

Soecific groplern: The Birds Nest aquifer has been identified by Uintah County
natural gas producers as a zone suitable for large-scale saline water disposal;
however, this aquifer is poorly understood and needs further study to determine
potential impacts of proposed/active disposal

» Relationship to fresh water resources

« Potential effects on future oil shale development (focus of this talk)
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Description: The Birds Nest aquifer formed from the dissolution of saline minerals
(mostly nahcolite) within the upper Green River Formation oil shale zone




Description: The Birds Nest aquifer formed from the dissolution of saline minerals
(mostly nahcolite) within the upper Green River Formation oil shale zone

St ;‘Evacgétid_@‘_Cr'eélé-;’i: | Each circle |
o P IaE B represents a 0.5-
- to 1-foot gap




DEFTH GEMERALIZED
{metars) LITHOLOGY

o

Colorado

Stratigraphy.
(from Dyni, 2006),

uoneuno ejurn

LINTA, FORMATION |,

IMATHTOMGUES OF

200 GREEM RIVER FM.}

au07Z duifes

F&R&C HUTE CREEK. MEME ER

e
o)
a
=
22
a
@
s
§
oo
=.
o
=]
1
-
o
]
ol
=
=
—
a
()
-
o
=~
a
=
o
&
@

il
B
[}

GREEM RIVER FORMATION

000




DUCHESNE ' IS

Stratigraphi C_s’:.i?lly A

Natural Buttes

25 GPT Isopach —— Mahogany zone outcrop
>0-5 ft Horse Bench outcrop
5-20 ft

20401t

[ 40-60 ft

I 60-80 ft _~ Crude oil field

I 80-100 ft BLM RD&D oil shale lease (OSEC)

I 100-130 ft —— Major river

1 BLM proposed oil shale leasing area
/| Natural gas field




~—White River

25 GPT Isopach [ 40-60 ft
>0-5 ft I 60-80 ft
5-20 ft I 80-100 ft

T 2040t I 100-130 ft

Disposal well into Birds Nest
4 Well with BN water chemistry
— Mahogany zone outcrop
~— Horse Bench outcrop
[ BLMRD&D oil shale lease (OSEC)
—— Major river




~—White River

25 GPT Isopach [ 40-60 ft
>0-5 ft I 60-80 ft
5-20 ft I 80-100 ft

T 2040t I 100-130 ft

Disposal well into Birds Nest
4 Well with BN water chemistry
— Mahogany zone outcrop
~— Horse Bench outcrop
[ BLMRD&D oil shale lease (OSEC)
—— Major river




@UEHINE
 Birds Nest aquifer introduction
e =S cnlneilon i cores
e Examination of outcrop

e Regional cross-sections

 Relationship with gilsonite veins




25 GPT Isopach [ 40-60 ft
>0-5 ft I 60-80 ft
5-20 ft I 80-100 ft

I 20440 ft I 100-130 ft

[[] Core with entire Birds Nest

/\  Core with lower Birds Nest only
—— Mahogany zone outcrop
~— Horse Bench outcrop
" BLMRD&D oil shale lease (OSEC)
—— Major river




Dgggeariiar: 15,42 - 105 21 E s5¢,

' PNicenl iFin Core L
Dissolution e
| clay | silt | g
v

none significant

+ 1300

Uinta Fm.

o
-
-
-
=2
2n
=
-
-
-
3
b
-

i—
)

Upper Birds
Nest Aquifer

(18 L6L1-80F 1) Fu07 3uppes

> Saline Zo
389 ft thig

[ Middle Birds
Nest Aquifer
(1690-1732 ft)

Lower Birds
Nest Aquifer
(1758-1797 1t)




Dagocaniar: 19,62 - 10 21 E j2¢, 2

Dissolution ~ €ere Log

| clay | silt |
none significant i
! | L 1300

Uinta Fm.

| Upper Birds
| Nest Aquifer
1(1525-1572 ft)

Saline Zo
389 ft thi

(1 LoLI-80F1) 3o suppeg

| Nest Aquifer
M 1690-1732 fr)

| Lower Birds
| Nest Aquifer
| (1758-1797 fu)




8,2 - 0)S 20 = S, 2

Dissolution ~ €ere Log

| | clay | silt |
‘none  significant vi
| I = 1300

Uinta Fm.

| Upper Birds
| Nest Aquifer

Saline Zo
389 ft thi

(1) L6LI-80F1) 307 auppeg

1700 I\ fiddie Birds|
| Nest Aquifer
| (1690-1732 fr)

| Lower Birds
| Nest Aquifer
[ (1758-1797 fu)

1800 ——




10S 21 = s2e, 2
Saline Zo

7
Uinta Fm.

| clay | silt |

JIEK

=1
)
-

£
)
o

significant

ol

Dissolution

IDESECENLEN
none

1
~ilnd
A S |
B v
I Sl B
) i 1 3
— s 1~
= e |
% o
P T ol e T o e B o i S o T e e B B J.,dd =

= O o O R P e s

Saline Zone (1408-1797 ft)

LB
Ee
a's
23
=%

]
7

Nest Aquifer

Lower Birds
(1758-1797 fr)




10S 21 = s2e, 2

2

194

IDESECENLEN

vi

| clay | silt |

Core Log

significant

Dissolution

none

Uinta Fm.

Saline Za

il

|

>
DS
i~
1 ™\

“

e e R e e A

FAS A FLYT BT a B AT WAL S Pl W Tl A T W
AW VAW AB AT AT N AT N AVRT AT AT N LW

Lower Birds
Nest Aquifer

Nest Aguifer
(1690-1732 fr)
(1758-1797 fr)

e Y N T s s




Sotfegara) arelre)ins SUB L2 25 242 Ja¢ Y

Core Log

(1) ydag

| clay | silt I

i
o=

Significant saline mineral
dissolution 202.2-240.6 fi

> Saline Zone
138 ft thick

(4 0LZ-TE1) du07Z dules

32217) AMUYDBIRJ - UONRULIO,] JDATY UIAIN)

Top of economic
oil shale (332 ft)




SUR 12 =125 24E s2¢, 1Y

SOUUIEINTIERGIN

e oios o

e T

Green River Formation

P

arachute Creek




Seigrarr) fefelps P4 0S5 25 sae, (1Y

=
S | Core Log
200 - 200 | clay | silt | gand
! | i, f , m, ¢
| | -— » I ] 1
| i -—! Core shifted up 1 foot
i
|
| ! '
| |
[ taA? |
| 2
300 ] D In.COC 300 ~D ‘ﬂ-- [
HOrse Bench SS - S e s AT e
= 12
4 ST
¢=b wa ot °
s‘ Kignificant saline mineral o -
ssolution 1
5 G E B > Saline Zone
5 .
i3 135 ft thick
=
2
400

Top of economic oil shale (487 ft)




Seigrarr) fefelps P4 0S5 25 sae, (1Y

Core Log

sand
1 f j Ty ©
Core shifted up 1 foot

| clay | silt |

“Uinta A ? 2
_ )
Horse Bench SS ? 3% -~ -
) ' 14
§ 'E‘-’U..s.,
; *E-_'( ]
- i > Saline Zone
§ B 135 ft thick
E .
s [&] J

|

|

500

111

|

|

"'
7




Seigrarr) fefelps P4 0S5 25 sae, (1Y

Core Log
sand

vi  f, m

sl »*
--- Core shifted up 1 foot
. —

-

| clay | silt |

300

f

Kignificant saline mine
dissolution 334-411 1y

Saline Zone
135 ft thick

(4 81#-£47) ouoZ dulpes

—
—
—_—
—
—
—
—

Tingt #f pon-

ettty il duake




Wy
!*
.!"I
|
l

T 2 e L5
- E reek
1, !‘&;_ ¥




@UEHINE
 Birds Nest aquifer introduction
e Examination of cores
e = cnlplElon of gticrg

e Regional cross-sections

 Relationship with gilsonite veins




25 GPT Isopach [ 40-60 ft
>0-5 ft I 60-80 ft
5-20 ft I 80-100 ft

I 20440 ft I 100-130 ft

[[] Core with entire Birds Nest

/\  Core with lower Birds Nest only
—— Mahogany zone outcrop
~— Horse Bench outcrop
" BLMRD&D oil shale lease (OSEC)
—— Major river




b
L
2
1’4
@
=
—

Major river




@UHImE

Birds Nest aquifer introduction

Examination of cores

Examination of outcrop

REGIONEI CHOSSESECHONS

U

Relationship with gilsonite veins
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Gilsonite float is very light and

miay wash far down hill frorm

an outcropping vain.
St

el
.

Most veins thin
gradually upward
until they thin to
extinction in the
upper Liinta or
Duchesne River
Formations.

Sandstona walls of 2
vein are vary firm
and in chean contact
with the gilsonite,
with very littls
penatration.

Uinta Formation

Weathered gilsonite vein near the surface
has a typical “pendillated” fracture sbructura.
This ore genearally has a higher melt point
and is called "seconds.”

The unwaatherad massive gilsonite genarally
has a lower melt point and is called "select.”

Typical gilsonite vein reaches its maximum
width imthe vicinity of the Uinta-Green River
formational contact.

Debris tends to collect at the bottom of 3 vain
where it bagins to split upon entering the shale

beds, making clean mining at this level difficult.

o5t veins have their “roots”in the rich
oil-shale beds of the Green River Formation.
A few veins extend downward into the

i underlying Wasatch Formation.

Gilsonite Veins
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Thoughts and Conclusions

* The effect of saline water disposal into the Birds Nest aquifer on oil shale
development depends on the value of leaner deposits

- The saline zone in general will likely be bypassed by both mining and in-situ
processes

- Qil shale within the saline zone is lean compared to richer targets below
- Mining will focus on outcrop sections of rich oil shale below the saline zone

- In-situ extraction will likely target deposits below the Big-3 bed, ~70 feet below the
saline zone

- However, if water can travel vertically through the section via fractures or
gilsonite veins, future development could be adversely affected

o Core descriptions are key to the regional characterization of the Birds Nest




Thoughts and Conclusions

» Gilsonite veins seem to act as barriers to flow in some areas and pathways for
vertical movement of water in others

- Depends on the type of gilsonite (solid or fractured)

- Depends on vein thickness

- Little information is available on the gilsonite veins found at depth near the
center of the basin where active saline water disposal is taking place
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