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Desalination in the U.S.

U.S. Drought Monitor = "2

m .

Infensity:
[ ] DO Abnormally Dry

[ D1 Drought - Moderate
[ D2 Drought - Severe

B O3 Drought - Extreme
I C4 Drought - Exceptional

Drowght Impact Types.

~ Delineates dominant impacts

A = Agricultural (crops, pastures,
grasslands)

H = Hydrological (water)

_ \ WA I (%) &
The Drought Maonitor focuses on broad-scale conditions, = [ e N, -

Local conditions may vary. See sccompanying text summary

for forecast stafements,

Released Thursday, March 22, 2007

http://drought.unl.edu/dm Author: Brad Rippey, U.5. Department of Agriculiure
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Bureau of Reclamation

The mission of the Bureau of Reclamation is to:

Manage, Develop, & Protect Water and related resources In

an Environmentally and Economically sound manner in the
Interest of the American public.
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Bureau of Reclamation

Where do we fit in to Produced Water?

e Develop new water sources

« Develop in an environmentally sound manner
e Assist states In maintaining river compacts
Fulfilling Indian Trust responsibilities

Potential Specific Uses of Produced Water

e Discharge to streams
o Agricultural use
 Municipal & Industrial use (indirect or direct)
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Occurrence of PW In Western U.S.

Conve Geologic Water Production M?glsan Potential for
oil and gas Basin treatment
co-produced m3/day mgd (mg/L)
water _ Williston 18,000 4.9 132,400 Low
geneiaii Powder River 370,000 97 7,300
Big Horn 360,000 94 4,900
wind River 54,000 14 5,300
Green River 41,000 11 9,400
Denver 14,000 3.8 10,200
Uinta-Piceance 42,000 11 13,200
Paradox 21,000 5.6 67,000 Low
San Juan 14,000 3.6 22,700 Medium
Anadarko 34,000 8.9 132,200 Very low
Permian* 250,000 65 89,200 Low
San Joaquin NA NA 22,700 Medium
Los Angeles NA 30,330 Medium

* For natural gas only and only for the R [ C | A MA I IO ‘ \ ‘
New Mexico portion of the Permian Basin.
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Occurrence of PW In Western U.S.

Coalbed Methane Co-Produced Water Generation (Partial List)

. Water Production Median Potential for
Geolgdis TDS Treatment
Basin m3/day mgd L
(mg/L)
Powder River 170,000 46 840
Uinta 19,000 51 15,000 Medium
San Juan 12,000 3.2 8,000
Raton 13,000 3.6 1,500
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Kansas City
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Occurrence of Produced Water in U.S.
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PW in Relation to Conflict Potential
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——— ] Map Legend
\ B Top 100 Qil Fields (EIA)
q ® Top 100 Gas Fields EIA
o ol Cities/Towns (Year 2000 Census)
8 POP2000

e 10,000 - 500,000

@ 500,000 - 1,500,000

@ 1,500,000 - 3,750,000

@ 3,750,000 - 10,000,000

[_]J watershed Boundaries (HUC2)

[ Basin/Province Boundaries
Agriculture
Acres of Total Cropland
I 50 or more
B 31-50

10-30

Less than 10

LAMATION



Oklal

e

*P".

Base Map

Map Legend

® Top 100 Oil Fields (EIA)

@ Top 100 Gas Fields EIA
Cities/Towns (Year 2000 Census)

e 10,000 - 500,000

@ 500,000 - 1,500,000

@ 1,500,000 - 3,750,000

@ 3,750,000 - 10,000,000
[C_]| Watershed Boundaries (HUC2)
[ Basin/Province Boundaries




Distribution

Download: Yes

Salem

Eugene,

“‘uh‘*‘i'"r 3 o
by -

ey 0 9

AN L I‘ r \.‘ L A X .
) ' egas— S ‘ ﬂ
SANTA MARIA \ .
BASIN N\ SATON

) San'juan b NSINES
VENTURAY Los iﬂnge.‘es agsraff k t Sa e Fe
BASIN [0S ANGELES i)
LI BASIN _ Albuquerque ‘
4.3 >
A San,ej‘.ego < Phoenix &

Orqg: U.S. Dept. of Agriculture
National Agricultural Statistics Service

51O,

Site: http://www.nass.usda.gov/census/

Source: 2002 Census of Agriculture

Map Legend

® Top 100 Oil Fields (EIA)

® Top 100 Gas Fields EIA
Cities/Towns (Year 2000 Census)
POP2000

e 10,000 - 500,000

@ 500,000 - 1,500,000

@ 1,500,000 - 3,750,000

@ 3,750,000 - 10,000,000
[C_] watershed Boundaries (HUC2)
I Basin/Province Boundaries
Agriculture

Acres of Total Cropland

I 50 or more
Bl 31-50

10 - 30

Less than 10




Outline

e Reclamation Role
e Produced Water Potential

3 Examples

R =y A B

RECLAMATION



Wyoming
——— \ / Nebraska
GREATER!GREEN RIVER /

A

UINTA-PICEANCE

Utah
Grand Junction

ParadoxiBasin

SaniJuan Basiq

Arizona SanJuanBasin

o DENVER

er

Colorado olorado Springs
Kansas
ANADARKO.SHELFE
A
A
RATON
&.

New Mexico

[
Oklahoma

[ A




{

9

29

[
F

3N/65W

29
<0

[~
[~

21
P ]

26

[
@

s P2

-}

29

29
¥

29

7

2

J

]
Pt ]

[}
@

Legend

O City
Hydrography
Canal Ditch
Canal Ditch: Canal Ditch Typ= Aqueduct

Stream/River
Stream/River: Hydrographic Category = Intermittent

Stream/River: Hydrographic Category = Perennial

D Townships

Sections

w




[
13 g
18 16 15
L
\n ~—f——Platteville |
3 ) W o —
AN h 19 i
/ - 2
>-W_EA—.
3
2 30 "
)
i 28 5
27
—_—
36 a1
o vy
= 33 24
1
]
3
i Legend
N 67
\‘i _ o city
N jlone 10 A\ Top 100 Gas Well (EIA)
-1 A Top100 Oil Well (E14)
1/ Hydrography
/ 18 7 Canal Ditch
6
1 15 1 o~ T | Canal Ditch: Canal Ditch Typ= Aqueduct
e 13 —}
e 2N 66W 18 17 a ~——— Stream/River
| S af | | Stream/River: Hydrographic Category = Intermittent
1 | e : _ :
20 ~——— Stream/River: Hydrographic Category = Perennial
1 " N-65W-—
Z 23 24 D 5 Mile buffer
_ e “ 19 20 . D Townships
\'. . | B 2z 23 Sections
3 .. [ —
2 28 — 2
2 27 o
26 |
S \J 25 L S
% 28 5
\ R =l 26
*.32 J
" B 3 05|
' 34
: 35 ——
Fort.-upton 3 32 l
0/ L
/ ' 5 / V "
5
i e
2 1
kkkk 9 / )0 " j 12




Aerial Image
Org: U.S. Dept. of Agriculture

National Agriculture Imagery Program (NAIP);
USDA FSA APFO Aerial Photography Field Office

Site: http://datagateway.nrcs.usda.qov/
~c0123 2006 1.sid

Data File: NAIP_1-1 2n

¥ Wﬂﬁ-,

Legend
O Ccity
A\ Top 100 Gas Well (EIA)
A Top100 Oil Well (EIA)
Hydrography
—— Canal Ditch
Canal Ditch: Canal Ditch Typ= Aqueduct
~——— Stream/River
Stream/River: Hydrographic Category = Intermittent
~——— Stream/River: Hydrographic Category = Perennial

05 wie butter
D Townships
[:l Sections

Distribution

Download: Yes




Oil & Gas Wells
Org: CO QOil & Gas Conservation Commission

Site: http://oil-gas.state.co.us/infosys/Maps/gismain.cfm

updated daily
TR g ¢ f
|

Legend
O Ciy
WELLS
-4~ Abandoned Well
4 Producing Well
A\ Top 100 Gas Well (EIA)
A Top100 Oil Well (E14)
Hydrography
—— Canal Ditch
Canal Ditch: Canal Ditch Typ= Aqueduct
~——— Stream/River
Stream/River: Hydrographic Category = Intermittent
~——— Stream/River: Hydrographic Category = Perennial

[0 5 wite bufier
D Townships
[:J Sections

Distribution

Download: Yes




“ Agriculture

7 Org: Riverside Technology, inc for
CO Water Conservation Board
Colorado Decision Support System

.| Site: http://cdss.state.co.us

WELLS
L 4 Abandoned Well
1 B \ 5 4+ Producing Well
% £33 A\ Top 100 Gas Well (EIA)
il Nkl A Top100 0il Well (E18)
; Hydrography
Canal Ditch
Canal Ditch: Canal Ditch Typ= Aqueduct
Stream/River
Stream/River: Hydrographic Category = Intermittent
~——— Stream/River: Hydrographic Category = Perennial

05 vite bufier
DTownﬁips
[:] Sections
Irrigation Type
| |FLoop
[ SPRINKLER

-

Distribution

Download: Yes




Labels are Acres

Legend

4 EIA_Top100gas_.
A EIA_Top1000il_2(
CO_lrrigated_Clip
IRRIG_TYPE

[ |FLooD

I SPRINKLER

Irrigation | Area
Type (Acres)

Sprinkler | 10,809







Within Square
e Area = 125 acres

« 700 gpm per circle

tg’:";“ Loy

ion 2 — Pipeline = .

R

.. Opt
' to Nearby Irrigatio

*Need combined well

| system of 35 wells
| “+” wells w/ treatment
“-" wells w/ water storage

Crop

Wheat

Corn for Grain

Alfalfa




g 3 ¥ f LR e o
- - Y g P
L ed q

e Mucipa
/ “ i ‘

ol

“fadustgial = -
ANET o

2 SRR LTy SR TR ey T gl N\
s W Sl s Option'8 — Pipeline. AT &
BN to Nearby Canal v\ &

g
i e w
T TR

Fort Lupton

£ « Treated Water
Production = 4.3 MGD

“| « Raw Water Cost
- = $1 mil per year
= $1.67 per 1000 gal

/. * Treatment Cost
~ =$0.50 per 1000 gal

#rn Bmmeasr i Ty  Total Water Cost
= L i S =$2.17 per 1000 gal
Sheatr! 8. L =%$0.10 per barrel

: e

s




Powder River Basin
T | e

Montana
r -]
]

Sheridan

:"-Re bBUrg..
® ! .«GI

Laragmig

RECLAMATION



Legend
@ Cities
Hydrography
Canal Ditch
----- Canal Ditch: Canal Ditch Typ=Aqueduct
~———— Stream/River

----- Stream/River: Hydrographic Category = Intermittent
~———— Stream/River: Hydrographic Category = Perennial

D Townships
[:l Sections

48N 74W]) -

12 .4,




24 19 20 x| iy - s
= e » 19 20.-° 2 i
6 a5 . f 2 22
38 2
50N-74W
50N 73W 29 28
: 50N 72W 2 ¥
31 = Gillette)
= E
. 3 k”]
6 5 ) q
. 3
1 ! .
| g ¢ 10 :
- 12
14 9 o
ie 18
49N 74W 17 % )
Legend
16
5 @ Cities
49N-TRW. A Top100 Gas 2005 (EIA)
g A Top100 Gil 2005 (EIA)
21 - )5 mile buffer
Hydrography
Canal Ditch
PR N | Canal Ditch: Canal Ditch Typ= Aqueduct
28 -
f Stream/River
@ Stream/River: Hydrographic Category = Intermittent

Stream/River: Hydrographic Category = Perennial

3 3 D Townships

Sections

[
L

16 .




Legend
@ Cities
A Top100 Gas 2005 (EIA)
A Top100 Oil 2005 (EIA)
Wells
4 Producing Well
<4 Abandoned Well

05 mile butter

Hydrography
Canal Ditch
Canal Ditch: Canal Ditch Typ=Aqueduct
Stream/River
Stream/River: Hydrographic Category = Intermittent
Stream/River: Hydrographic Category = Perennial

D Townships
D Sections

WY Oil & Gas Conservation Commission
_ Difficult to
http://wogccms.state.wy.us/ Obtain Data

Source: 2005 (More recent data is restricted)



Distribution

Download: Yes

Legend
@ Cities
A Top100 Gas 2005 (EIA)
A Top100 il 2005 (EIA)
Wells
% Producing Well
-4 Abandoned Well

05 mite bufter

Hydrography
Canal Ditch
Canal Ditch: Canal Ditch Typ=Aqueduct
Stream/River
Stream/River: Hydrographic Category = Intermittent
Stream/River: Hydrographic Category = Perennial

D Townships

l:l Sections

Irrigation Type

[ rrigated Cropland
- Non-irrigated Cropland
[ | urban/Built up




Labels are Acres

Legend
ElA_Top100gas_
A EIA_Top1000il_2
WY _Irrigated_Clip
DESCRIBE

Non-Irrigated | 6219




® Option 1 — Local [ by
"I Conversion of Non-Irrigated
« Crops to Irrigated Crops

Legend

@ Cities
A Top100 Gas 2005 (EIA)

A Top100 Gl 2005 (EIA)
Wells

% Producing Well
-4 Abandoned Well
05 mite bufter
Hydrography
Canal Ditch
Canal Ditch: Canal Ditch Typ=Aqueduct
Stream/River
Stream/River: Hydrographic Category = Intermittent
Stream/River: Hydrographic Category = Perennial

D Townships

l:l Sections

Irrigation Type

[ rrigated Cropland
- Non-irrigated Cropland
[ | urban/Built up




R

TR

L7

v

Option' 2 —-P'ipeline to

Irrigated Areas

.i;”‘ L AL

Legend
@ Cities
A Top100 Gas 2005 (EIA)
A Top100 il 2005 (EIA)
Wells
% Producing Well
-4 Abandoned Well

05 mite bufter

Hydrography
Canal Ditch

----- Canal Ditch: Canal Ditch Typ=Aqueduct
Stream/River
Stream/River: Hydrographic Category = Intermittent
Stream/River: Hydrographic Category = Perennial

D Townships

I:l Sections

Irrigation Type

[ rrigated Cropland

- Non-irrigated Cropland

[ | urban/Built up




Legend
@ Cities
A Top100 Gas 2005 (EIA)
A Top100 il 2005 (EIA)
Wells
% Producing Well
-4 Abandoned Well

05 mite bufter
Hydrography
Canal Ditch
Canal Ditch: Canal Ditch Typ=Aqueduct
Stream/River
Stream/River: Hydrographic Category = Intermittent
Stream/River: Hydrographic Category = Perennial
D Townships
l:l Sections
Irrigation Type
[ rrigated Cropland
- Non-irrigated Cropland

[ | urban/Built up

- 4_ 1&1“.‘. ¥ 3 .
o Surface Dlscharge
A

Groundwater Injection |



Uinta-Piceance Basin

AL W

ANAL "' * N
Ral (L

\
.

< - =
A

Eires - a
RECLAMATION




Legend

Hydrography

—— Canal Ditch

----- Canal Ditch: Canal Ditch Typ= Aqueduct

~—— Stream/River

----- Stream/River: Hydrographic Category = Intermittent
~— Stream/River: Hydrographic Category = Perennial
DTownships

|:| Sections




> : Ny - 5 K
8 ; sk
. i 1 - ' . 2 :
e 12 o . 7.
g~ L . galliv®- s
TR : % 58 . s W i
16 L e W0
: 15 : e e 1 -
X | . 14 K N 12
.. 1 A 13 It %
..... - o 18 - K
', . 17 ~
2 s 16 : e ¢ Len i
R - ] S , 155 AN =
= 2 ; : 4
-, |98 21E- . 23 ..} p ‘ . 13
a - 9S 22 o 21 ?
28 e A 22 B
27 - . o 23 & .
: ; % i 24
- : : 2% :
. : 30
— 20 ; ¢
«? 28 ' el el
32 ) 2 P . ]
s 1 SN wa e
it 35 K - ' = % =55 ¢ Legend
: ,oF 38 ; ;
3 - ) * 3 - o I |5mile Buffer
P e 3 f
‘:‘_5_, '3, gl A Top100 Gas 2005 (EIA)
* Yo7 s LIS 34 et =
t . 3 - ; 5o " X A Top100 Oil 2005 (EIA)
‘;.: . 2. 1 3 : A e 31 Hydrography
il S ; - - % 5 o e | | — canal Diteh
g g i . X . : s s e Sal - Canal Ditch: Canal Ditch Typ= Aqueduct
; 10 .‘)-’ 1 o S fl: - - -3 *a ~——— Stream/River
- B o 12 3 3 : 6 | e Stream/River: Hydrographic Category = Intermittent
- { 8 Y : ~—— Stream/River: Hydrographic Category = Perennial
Vi (L : - 7 5 b " o d y
16 N . E i - 0;“‘_, i DTownshlps
AT R TE I i o || Tl seetons
108 21E 2 Lk 17 : 3 : )
25 = ’ 1 18 g
3 ¥ "l N feerts "
e - A i Tl o3 13
. N Y = L .22 ; .
e e ‘ T *. 19 = i :
‘:' ' g e ‘ = : : 27 ‘: i i
28/ : 2 - . f10s23
‘ 32 "oy . E - . 7 )
,, - Sy : / 19
) . M : -
4 i -T?J ol 30 . - e b 5
: e ] L : d
on ! o1 28 17 i ‘ %
3 . g ' & % g5 B :
s K 3 .- = £ " . i i . ¢ 1A
: s ! " B : ]
: 5 33 ; =t
S 21E 1 L6 TR 22ED i o N P2




Legend
D-S. mile Buffer
A Top100 Gas 2005 (EIA)
A Top100 Oil 2005 (EIA)
Hydrography
—— Canal Ditch

Canal Ditch: Canal Ditch Typ= Aqueduct

~—— Stream/River
------ Stream/River: Hydrographic Category = Intermittent
~—— Stream/River: Hydrographic Category = Perennial

Dvand'nips
[ sections




R A S DA
TG #;h# ) 4'2*’1*
[ R ST o
[t 4 o + 3>
Ao 4t t ] + %7
gt ﬂﬁi WA
An T 4Ty PO
et
R Aok
0 Lo M4
! Legend
- ! »I :: D 5 mile Buffer
30 4 4+ P 5 ¥ N Wells

LAY e G i e S e T e S e e ] | ST
++ i+#+ii f+++ * #‘* +_+:—+- #f¥+¢+#_+:+ G \ I N, / #i}’ i_+_+ \ % <4 Abandoned Well
ATy U ST P L g R R (R R | 1 oo v
f + +i R e o 5 i+ ijF %{#W"i i##(“*i & % A, 3 A Top100 Gas 2005 (EIA)
i? . i4 ++¢ ﬂt*++ -ﬁ+++.' +‘>:,‘.-¥:_.;- T—— %* e jf ++ﬁ,‘r4 +++f s ++ ’+ A Top100 Cil 2005 (EIA)
2 X7 ¥ a8k o2 B AV Sy G S e e e e My (£3 Cana Ditch
:#— _+_E +++ #++#+ * +++i_:_ #*J+ _*L#F—: #ﬁi;ifﬁ-‘*“ ii*a++<+ +jl,1’+ ++_+_#$+ ﬂ ----- Canal Ditch: Canal Ditch Typ= Aqueduct
+¢ J-+- + _+_ 't’# +++ +# i'r A L: r+’ﬁ AP + + # ‘+‘ +_+_ +—§+W ++}J# + + _* Stream/River

+ + T F iy .A%'#% £ +*+++¢ Fop WL W R 6 o : - .

+ + _+__+_ # +#+ i !‘_ . TS : # _+_ i .h+:!(tf‘ a4 NS " -+- _+_ Stream/River: Hydrographic Category = Intermittent
.-ri ‘+‘ + #+ +# i*++++ #, rﬁg E g+#++ﬁ++ti #*%j—'* ﬁ;‘_iﬁ“_}ﬁ:w{% fj_ i:+ ## Stream/River: Hydrographic Category = Perennial

e S S O Y : A e T :

Filr e b R Ve R | O
o ¥ |-4“', et g T4 _+_"++ *+ # _+__+_?%\!_; b e T ections
N i UL, 8 et R e s | A RO (kg
e 1os 21t o L Y ot 5 17 +’*+ e il ] Ui Sy 5 e
miﬁ . AR PR R T -ﬂf‘é L LA ks

4+ :
e Oil & Gas Wells
+ 4y
b +2 4| Org: Utah Department of Natural Resources
vy s ; o] Lt

*] Oil Gas and Mining Division.
Site: http://agrc.utah.gov/agrc sqid/sqidlib/SGID. U100 DNROIilGasWells.htm

--...____-_.

asd Source: Updated daily (http://ogm.utah.gov)



http://ogm.utah.gov/

%

S

Legend
D 5 mile Buffer
Wells
STATUS
<4 Abandoned Well
4 Producing Well
A Top100 Gas 2005 (EIA)
A Top100 Oil 2005 (EIA)
Hydrography
Canal Ditch
----- Canal Ditch: Canal Ditch Typ= Aqueduct

Stream/River
Stream/River: Hydrographic Category = Intermittent
Stream/River: Hydrographic Category = Perennial

D Townships

Sections

“+| Agriculture

Org: Utah Division of Water Resources

Site: www.water.utah.gov/planning/landuse/index.html

Source: 1982




I*f? ++ :‘T;r T

§

3 P4 \
+ R RTINS Pl o
+}%jwi’%+*€+w”?¥ﬁ5*3“€%i+ﬁk++5
VRN g7 g S g v o L 8
e IPERRSR S i RGN QU RIRE i i
¥

DIre ) arae to v
i ++ ’..:;‘rj<f NFQ ~d D +
# + + 3'} %Q; & © C

T AT QO IR RPN S e e v
§4+ *#f + +$++¢“ﬁf’-—-

o L0

e rap St L D -3
* _ Ll (B 5 *ﬁf % }br f#ﬁj% R
o e 2o b PGSR R e s A AN
3 : if s I'## "+ +‘*+ ad ﬁ*. Rt _‘ﬁ'af' Q\
e\ B T e Tk Y ran 2
A Q
S

4 % VRN Qs W Ve
/ - Yooy gt 10 BANCHG A

ST +, et e

Rl SN 4+ AN

W
ra

peq
-
Colora -... :




Colorado

Thank You

Geographical Assessment of
1 | Potential for Beneficial Use of
e Produced Water

Steve Dundorf

U.S. Department of Interior — Bureau of
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Presented @ 2007 IPEC Conference - Houston

Wednesday — 11/07/07
Session: Beneficial Re-use of Produced Water

Time: 10:05-10:30 am
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