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A COMP-ARI'SClN elF KEY PARAMETERS 

IN VAR IOUS .GEOTHERMAL SYSTEMS 
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py",~~un uf fl"~@RVOIa ENGINEP- -~G AT ~AG4 ... 1'78 - PRESENT 

Date Well Te.t 

~~ B-18 I~JeQtivity el2 hr) 5/79 
(11/n 
]Q"/l1 

. (Sf ~ s" ) 
I~ ~?-1{SIY) 

10/79 Aluo Canyon 'J 
/' 

2/80 Al.~o canyon 'I 

I, 

2/80 - Alamo C~nyon 

.J 

Ii ht rlowtest and 
,- ','\ib,.quent pressure 

.bgl1dup . 

-12 hI' Injeotion test 
'<: . ",:. 
'!".' ", 

.. '. 

;,. 

'. _ 1 day Plowtest ~nd 
~ub,~quent pressure 

:bqild"p 

Results 

Injectivity inor •• ,@d from 
0.5 to 2.2 gpm durin9 test 

Pressure falloff dominated 
by wellbor. ,tor_ge 

kh :. 1800 md-ft 
Skin • +12.7 

Host of t.heliquid enters 
the formation below 5400'. 
Major fluid entry' at- 6500't 
100" -

Pressure falloff dominated 
by well~ore and thermal 
effects, (kh)· and skin 
not determined 

.. kh:; 1150 md-ft ' 
Skin:; +11.0 
Pressure buildup behavior 
indicates the well is 
500 to 1000' away from two 
perpendicular highly pro?uotlve 
faults. 

-PGA/cc 3/81 
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, Date 

11/79 

, 12/79 
./ 

3/80 
5/80 

( $tJ"- ' \. -, I 

. l~ T •• t W~,!j., ~' , 

1Ht (I'>f'-l) pfo 1 . 

i-1' 

l~ day Plowtest -
downh()le wireline surveys r ' . -" 
~re •• ur. buildup 

, ,', 01/1) 
t~Low ~~t~ injeotivity 

. S J" / ' (22 llr,,) 

Hlg~ ~ate inj.ottv~~y 
~Cllh~.' , 

"'~ 'qhlunWerger .winner and ' 
¥' .. - t.mporature 8UV~y' (luring 

'". injeotion . 

~IH~!~.u~e fallott 
X, 

I 
.,M' -'I 7 

B-19 b? j:'pfI- , 44 d~y tlowt~at and 
freaeure buildup 

Result. 

Produotion cycling due to lt~uid 
loading .n~ ynloading in wellbore 

kh • 2360 mej .. ft 
Skin;;: +1.2.6 

"r<!lI'Ut'o f.lloff dominated by 
thQ~mal .ffoota (estimated kh·= 
~OOO~-ft, Skin • 3.5) 

~~, of flow exiting between 
6110 .nd 5180' 
~~, o.t flow exiting below 
6000' 

Injeotion test,terminated 
prem.ture1y due to surface 
equipment failure. (eatimated 
kh - 2510 md-ft, Skin - 2.0) 

.kh - 2990 md-ft 
Skin. +15.8 

.-

PGA/cc 3/81 
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Date 

5/80 

6/80 

'rn::~"-- " 
f 

Well 

ij::-13 

l""l4 

9/80- B-20 
1/81 

1/8'1 B-20 

\ 

Test 
............. 

3thr Injectivity t •• t 

." hr Injectivity teat 

!~2 day flowteat 

'~ •• aure builduV test 

:".:", 

, '" -, .. , ..... "'f" A" 

1 

Result • 

Inj~ction terminated prem5turely 
due to lack of water. Wellbore 
storage dominated pressure fall­
off 

kh • 4760 md-tt 
'. Skin • l.8 

Calculated injectivity only 
.. 50\ of that in DOE proposal 

Deliverability at 125 psiq 
separator pressure = 27,000 lb/h) 
steam, with 54' flash 
~team r~te declined at an 

. annual rate·of 50-70' 

Two-phase reservoir effects 
mask buildup behavior. 

I . 

PGA/cc l/8l ' 
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I 
Date We. 11 

~m- ~~n) 

9/80- 0;-4 \ 3/81 

1/01- 8-6 
3/81 

'/10- »:.u) 
l/81 

Te.t 

, '_c.'7-::'4fj <lay Flowte~t 

'¥@I'Y~. buildup t •• t 

§F'f~1 ~g~ p~~"U~. 
In'@F_@F@~~~ meftlt~ftft' 

" .,. 

8.p.r~y 'un,~e.'$q¥~ , 
interfereng. Jl.lefllt~:t?tfl" 

, Sp~r~y Sun pr ••• uTe 
.',;- " in~erference monitoring 

, '.~ 

'-;._; ":~w:-_ ... ___ ._._._. ~~~~_._-=. 

') 
/ 

Re.ult.1 

Conunerei.-Jlc!ei!verability 
qua.tiOfl9bl. 

In prowro... First 2 days 
of behevtor indicate linear 
flow near wellbore 

No olear response 

"0 clear response 

No olear response 

PGA/cc 3/81 
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;RODUkIIVITY DATA FOR BACA WELLS 

~ML~~~IfI 

3~50·· .. 

~ 5500, 

2020 " 

·4200 
;; 

6400, 

S100 ". 

~3~Q 

~SlO 

1850 

.. 

~KIN 

- '* 
- ] 

+ 4 
+15 

+10 

+lt3 

+ 9 

:. 2 
+13 

TEMl? u Of. 

550 

510 

SOO 
550 

550 

S40 

510 
500 

4Q(r 

550 

DElIV~BAB.ILIIY ..... , ..... -. -.~-. 

~~I.~~,-- ~MLB 114ft 
,rgTA.~ ,':~IEA~ PWHPSIG 

... , .' PI' 

~~5. '. 117. 
175 "'103 - - ,- -, 

200 !})4 

.lIJCl 

l(JID 

140 

1724~ 140 

$4 2$ 140 
.!~ 

51 27 140 

150 33 g§ 
(126) . 4~ 1~ 

(120) (~O)i2 

(130) (65) . 40 

'. ( ); ESTIMATED RATES AND FLASH:, 

')2~' I • ~~ _ .' , 

flASH 

44% 

'6@10 

'1.1% 

27% 

27% 

5')1 

22% 

(34%) 

(25%) 

(50%) 



:?RODUCING . W!LLHEAl . QUALITY AT -BACA~--· ..••..... '):\, . 
70. ~';~ ....... . _ ~'~ .. ~ . -. :~~i~~, .... , 

11 "2 t). . .: ~---'" ) 
l 

0' ~, , :,'. 6Or' . --~ ___ ~._,~ .. __ 
~----.- """':'-"-~'. . .... .-;~.!~. 

...... "I!ACA-T5 ] _I 
~ . 

. -'. zc:: 7000 F 

!)o·' .. -(~toAGA-lIJ.';' 

'·40· 

•• 
•• ... , .;) 650-F •• - •• ? 

•• 
,.-" 

&R£S.) /SENTHAlPIC FLASH· EMP. 

~~. 600°F ~I Ina"A AI_I 

20 

500°F 
--,. 4500 F 

1°50 
__ ........ _. __ 1 ________ . " 

100 150 - 200 250 

,WELLHEAD PRESSURE. P.S.I.G~.· 



SURfACE 'FLASH (01.) AT I~O -PSI WHP 
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1975-76 'INTERFERENCE DAT<\ ANALYSIS 
, ' 

UJ'STNG NEW FU'W GEOMETRIES 

RADlk/L-DSOrROPIC 

WERMEASIL rlTIY, SAME '. 

DN; EVERY DIREC~ION 

RADIAIL-~NHiSOTROPIC 

PERMEABIUITY VARIES 
WIl1JH! DIRECTION--

MAllOR' PERMEABILrTY 

H~n$t,lH[RICAL.. ., 

RESER\(':OlR~ HAS' 

, ~Q ;BOTIOM"', ' '. ToP , " J!ESCRVOlf .. ' . . I'" 
t I I II I I I / / / / 

~ ~ 

I \ 



DACA 10 INTERFERENCE DATA ANALYSIS 

USINGHEW~OW GEOMETRIES 

flOW, GIiOMETijY, 
.... ,. •••.• - ... ,¥ ...• ".," .. ::t:-: .. : .... ,. 

~URII 'RAD 11M;: 

O~IJM~f!1,~leH 

JKH) • 6.4 D~_f 4H ~ 107 ff 

~oJ' PSI/PI 

6.1 
.;' _. ,,'M c •• •• 

ANJ8o.TIl~,'l', BADIAk~: ' 

4.5 
" 

~;::MA: " }'" ~: 105 D-FTJ (KH) , • 1 D-FT " 

15 JJJ /(Ktll
MAX 

OR;::TEDN80W(*) •..••..•. 
// -" 

+H ~ 'lOO 3F.lQ I F I E~,: ' 

~KH)MAX ~-'io D-FTJ (KH)MIN = 5 $.3 

(KH)MAX ORIENTED N80W 

HEMISPHERICAL K = 4.9 MD + = 0.05 6.9 

(*) 'N80W IS PERPENDICULAR TO REDONDO CREE~ 

\ 
/ '\ 
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COST PEl? FOOT 'r PENETRATION RATE 
.. 

tiS TJME· _ .8A C'A 197.3-/~80 

16b 

I~()· 
.. ' : . ···Cos·f/Ff 

/40 
Cosf/Fr ~ 

130 
('97S-$) 

IZO 

110 8<' 

100 90 

'7.3 '1~4 '75 __ '7= '77 \7B 
T/~ (Yf!t:/r) 

'eo 

1 
1 

1 

f 
t 
1 

~ 
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BACt.. 23 
1 
I SiI. MULA ,.2 0 N 

~ SOil @ 53 I 

1.011 @ b/2' 
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TAB'L! 1 

PUMPING SCH:E!:lU'LE PO'll P'RACTUttE 'l'REA.IMENT 

llCA 18 

FLUID VOLUM! (bbls) PROPPAN'! 

Ne-!. mCIt. aM. - lbs/pl SIZE -
4,000 4,.m:erc· -

3. 2 100 

.~; 1 '1:fJ/40 

, :.~ :.~~.j:t~·~~ ~:'-' _ ~.'.i~:::=-~,::. 
~.::"::;', ~aoo·<:·':' ~'T,34l$ 2: %'0/40 

... ' •••. "c': 

~·TLA:; ~~;:::,):_. :~. :\::~:-7!,.,9!8tt 
,_:.cc .... · .,... 

3, 20/40 

... '~'.: 

'. 

FLUID 

Prepad - water with FLA at maxilmml 
rate ~.to 80 Bnt. 

Pad - gelled vater'with FLA at 
80 !PM 

" .. " 

" " tt 

Proppant transport - same as Pad 
except no FLA.. 80 BPM 

" " " 

" " rt 
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TnTAUltlLlWlD WUJlEPUMPED 
. 7"' "~. - ~ ~ .' '.' - .• ' •. 

, . 
( 

, , .' 
320~930 GAL 
"7 .. 641 BBLS' 
1I2,,867FT3 

..,.' 

... '., . .', ( 

lbnrA&." vqL~ ;NM9~l!~Ht11AUJlaa "'PPAHT 

,-/-

"RADUIllmHNnr •. 
FLIIDIl ,FJUM9SBf .AS:SitJIf1_ 
PEllllltf ~i~ 

~1f~IARaR~r 
EXt8ltr 1WA'S8Il 
(II IP.BaIAMIfir 

":&' ·fUUm 1Ih9lS$,( ',', d ;P 'E J 

ifkx. PROPPANT 
,BRatT BASE ON 
\WM.. OF FLU I D 
(Q0Dl[J5lJQG PRoo . 

. :~.,~ . 

1T (no) '. ',: 1~!in{>:~·'::li{~i'~:;~::·,~1.:«:';(r~~·:::< (D' e' (Ell' 

1trt~ JII..a..g.. 

. ~ .. , ',-. 

": .. ~;-...... .' 
. ~ ..:. ..... -'--,. 
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PRODUCTION RESULTS-

~ AIR AND WATER~ BIT 
:, 'GoT .&.,cS- , .... :. 

-'---;"v 
,~ 

".SHirr OFF AI Iit,AND' Hun ':;.u.' 
KIUO '~I'l 

.. ,;' 

~,,:,<,'A~ ..... 'Jl :n,'Pl.T 13561lOLBsWAmVHR 
~,"" 

·'·'~;;::';:\:;~~~:}·:REetiIm~~~£"";···. '*ITa RATE TO' 'fHE"$tJIP· 

.~ ..... -

-

'­-' 

_:~-'mmw..-
.. t:-;-:::~ 
le~1& tlSttlEDRIl1.. PIPE6 UFTING WITH 
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-.-~.:.----. •. bi;i'~,A •• 1*"' ...... '., __ .1 .... ·.J.i ..... ; .... "" 

. BACA·:-l2. , BACA-2lJ 

CAlDlfRA Jo.11 CALDERA' J 
9 ... 5/8" 

• 13-3/8" 

BANDELIER 
TUFF 

.~ 
9-S/S"1 

I 
I 
I 
I . . ." 

ANDESITE I 
I 
I ALBU@UERQUE 
I 
I 

ABO . I , 
9212, TDJ 

'7" , 

LIMESTONE i 
I 

GRANITE 
10;300'T .Il:.d, 

5~" 

'ANlll~l.l ~R 
TUfF 

... , ........... -.. _ ..... _ .. 

ANDESITE 

SANTA FE 

ABO 

20" 

9-5/8" . .' 
13-3/8'; 

LIMESTONE 9-5/Sti 
I 

oftANlf£ 
8000'TD~ ,n 

, DACA-I6 

CALDERA , 2~" 
RHYOLITE 

i. 

IJ~~/I.I g-§/8" 

" BANDELI Ell 
, , I..... 'I 

,', , TUFF _ 
9~5/8·i 

.. '. 
~NDESiTE 

, .; lo62~t~_ I 

"',. SANTA Fla':~/4!'i 
:, -- 7HT HOLE ; 

, ~.' ABO . ' ·i 

.blMEstohE 
.. ~t"" i 

.GRANn~ 
10)000'TD • ..d ~, 

5~" '. 
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WELL 
DACA ~ 24 

HAC A - 19 

.. BAlA ... 12 . 

BAtA- 22 

BACA - 16 

II> 

.... 

1981 PROPOSED Rt"G SCHEUULE ... -. _. . .. -.~ - ... -..... ,-.-

P_~ObRArl 

New W~lL (l.S. TEST) . . 

FRAC BOTTOM 3uO' 

PEffPIN (l.S. TEST) 

FRA€ 20u' INTERVAL 

D~EPEN (L.S~ TE$t) 

(IF IY€EESS IS INDttATED BY ABOVE RIG ~O~K) 

BACA .. 21 .' .. :'DEEPEN THROUGH ANDES I TE 

·IY82 

T tM,tN6 . 
65 DAVS' 

23 DAVS 

6.0 ~AYS 

2) DAVS . 
.... '.. ... "1'-, 

q~ nAY. ' .. 

'. 

30DAVS 

COST 

$11750/000 

$1}100J OOO 

$1.,250)U06 

$ljlOO)OOU 

'1)20U;OUO 

'$ '500JOOW 

~ 

. lJACI\ .;. 18 FRAC OR HEDR I LL " al<JODAV:s :.:' $6&7)0(10 ~ t .. g~;.,ooo . . 

DAtA .;. 25 NEW WELL (LIS. TEST) 65,J)A't1 "1; 1jO. 000 

\, 
'-'" ./ 

~::..~.::;r"""':=:.~ tl'A ' M;dtiji'ua4i3N "Ii· .... ' '.i:4' '.Mi& 

.I --"" 



.. 

Wjlll""'44/1. 
~/~."./~ 
~/i .. u/:H· 
'/z,.:~/7-1 
z/t-z.fli-r 
~-~/~, 
1I{6·'"7+' 

SAGA 1,. P.RE~. p~..a 

t .... ~~------~~--------------------------------------~ 



.; 
• ·1 
] 

.. 

t·, ,. 
~: 
~: 

.. 

"-----

• J 

I' 

-----..:- .--.-.--...-...;....--~ .. --

SACA t I TEMPERATURE PROF'IL.ES 

t 

I 

I 
I 

leeeeC--==-~~~~~~~~--------~~--~--------------~ i 

~~ ____ ----------------_ .. _3_.----_~ 



. / 

. .. ~. ~- . .. -~·?"A"_ .­ .-' . 

;.:,. 

.. 

" ... ~.- .~ 

. .•..... 

: .. ~ . 

'. ~ . , .. 

. . 
'--:··":~·::'·"·II""'·."'~-:.",,; '.i",- t& 3 '._U •. '~, . 

--



I 

I 

.. , ... - ......... _-

Q80, 000'" 

j~. o· .. 

·Rev.. 
'X" ISSUED 

'UD.18n 

Mr.[ 

REVISIONS 

BY APP' 

5-10-80 , . . 

2,000 .. To ,I 

iIlEtMPE:RATU REy 'o'F 
at +~3750·ft AS·L 

{( ~~NIJIP Sl"AB·u'E1 BECAUSE OF FlWllJ 
,Ill; Injection or 
Z} I Flo~hi~Oij", FormotiClllt 

. RBlJt)HDC) 'C'REElO DEVIillOPMBIIfI': AREA 

OWG.·NO. . 
'RC~10'1. 
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WELL: 
~-- ... 

BACA i: ~ii 

BAcA ,; SA·' 
BACA ,', 61., 

BACA :',1, 91 

BAcA",1O' 
BACA': J.l] 

BAOA· ]Q 

BAG A 11 
IA£A 14: 

lAtA 15 
lAtA 16 

" 

RRE - DOE WELLS ....... , .. ~ -------------------".---_._---...... -
,': 

, ' , 

" Tt D' '.' ';, ", . I.", .' .. : .. ,', " ," _J' ';" " 
. ..... --, " .'" 

COST _ ...... 
. ($000) 

6378',': 
:,,', 6973" :,;, " ;" 

.... , ~81O;. )( ..... . 

,I '",55' ." 11) •• );: ' ,: . 
,( f; 

" 

5303' ' 333 
:"r';l_ 

'6001' '," ',;, , , :.:, ' ~ ~ 

.: .i.. ' .' ". ' 

6931' .. ;~.';' 
., 

9212' . ':, " 

8228; , ,'", ", ' 
" 

. 682,.' 
<$7SO'GfU,) 

5505' 
7002' 

635 
'125 
5'12 

718 

908 

610 
557 

STATUS 
:::~~~ 

COMERCIAL 

WATER INJECTOR 

-') 

, STEAM --- ... -
'fAT I ~INE( PRESSURE) 

!U~,)QOO ItBS/HR 

INITIALLY CoMMERCIAL (33,000) 
Now '~'OG!D a 9-5/8-
COl:LA'IID . 
PiA 
HEGHANICA~ PROBLEMS' 

COMMIiRGIAL 

W~TER INJECTOR 

COtt1ERCIAL 

WATER INJECTOR, 

COMMERCIAL 

NON-PRODUCTIVE 

TOTAL: 

\ " 
~ ... 

" . 116~OOO LBS/HR 

(" 

514,000 LBs/HR'l 

105,000 LBs/HR 

~~---~~-----.. ----~--
, 320.,000 LBS/HR 
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WEll 

BACA 17 

BACA 18 

.) 

BACA 19 

lAtA 20 

BAGA·,2] 

B~CA" 22' 

BACA 23 

1.0. ...... 

OH 5791' 
. RD 62SQ' 

OM q~97' 
RD S2§O' 

5610" , 

OH 6863' 

30!)()' 
I 

OH,6011' . 

ROI aqaS' 
Roi (s006 ' 

.~. ., 

.... TD 5746' 
RECPl. 3515; 

POST - Dr' 'fEllS -"---.".'. " .... -. 
COST .. .. ~-

($000) 

914 

/~\ 
) 

STATUS' . STEAM --_ ... _- .. _--.. 

NOH-PRODUCTIVE 
.' ._.ll'. __ 

$1 .. 6Q7 
. IHITIALLY PRODUCTIVE,. 

MeCHANICAL,PROBLEMS 

996 

... gZl ... . 
.. W' ......... , .. . 

$1,'-1' 

.• 9~~ 

DO~ 
~. ··1··91· ~ ... 
il;~96~~': 

t . ~7fi 
1, 2ft' 

!lOO __ .. 531 __ _ 
$2,194 

11 261 
-.-. i:.O' ~-----Y ~ __ _ 

$1J 863 

POT. P.OD·UCTIVI~ '.'. ,,: ..... 
• .~l , 

lOST Ho,tl· . .' . 
HOH-'iU;VlJ¢1.1 v~ 

" , ~. ,.' 

',. 

SUB-::toMME~G1AL . ·····,(i2jOOO • 10 :P.6\1~ 
•• '. "'.... " •• ". "', ,_."" f"'O~, ... ,,' ,_. ..' ',;: .J _' __ " ' .. , _ ' •• 

. .' 

. N6N~P.RoDtiC.'fl"'E ". ',' ,':' 
¢~MMER9 .. .,( ',:,~" - .' :::· .. ·:,.jOiOQQ JL~S1A"R . 

... , , : .. '. ," . , 

'. .-:: ':!. 

SUI""tOHMI~(:IAL·.··:>::(JJf,'OOO .. ,,75 IPSI') . 

NOH-PRODuctIVI· .... 
Poas·,-.L y. COMRC', AL l.(in! j 900 . Ii I 5Lt psi) 
. . .. ~ . 

=-==~=~:;':-:':':='':'''':'':''~'':''~:' 

TOTAL: . 3O~OOO LBS/HR 

.' . 
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SUMMARY OF REDONDO CREEK 

TOTAL WELLS 18 

TOTAL HOLES 24 

WELL STATUS 

COMMERCIAL PRODUC.ERS (350~OOO LBS/HR STEAM) 

ON TEST 

INJECTORS 

SUSPENDED 

ABANDONED 
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AVERAGE PRODUCED FLUID CHEMISTRY 

BRINE CONDENSATE 

pH 7:2. 4.5 

TDS mgtl 6093 29· 

Si02 599 29 

C03~ 19 0 

HC03- 127 6.6 

$- - 2 8.6 

S04: 64 1.8 

cr- 3061 17 

Na 1749 9· 

K 370 1.4 

Ca 15 0.4 

Mg O~ 0.2 
r-

Ba 0.05 0.04 

B 23 0.8 

F: 6 <.0.2 



'----

FLUID CHEMISTRY SUMMARY 

Well B.~CA NO.4 

pH 

,Suspended Solids, mg(l 
Total Dissolved Solids, 
5;02 mg/l 
C03= .. 
HCO - II" 3. 
5- II 

SO = " 4 
Cl- .. 
Na .. 
K II 

Ca .. 
Mg II 

Ba .11 

B II 

F 
.. II 

Total Mass Flow, #/hr . 
Steam Fraction, % 

Press ure, psi 9 

NON CONDENSIBLE GASES 

. % by wt. 3.16 

% by Vol. 

mg/l 

Avg. 

Avg. 

ppm b~ weight 
~ Range 

C02 . 30 ,390 

H2S 165 117-213 

N2 0 

H2 1.4 

CH4 2. 8 2.2-3.4 

Avg. Cone. 

6.7 

5100 

302 

0 

182. 

42 

2495 

1473 

300 

6.3 

0.3 

20 

<0.02 

171,400 

26.8 

119.7 

BRINE 

Range 

6.5-7.2 

167-701 

175-188 

30-53 

1560-2660 

950-1580 

198-311 

4.1-7.0 

19-21 

160,300-176,100 

24'.4-29.4 

111-173.5 

Range 

~ange 

ppm b~ volume 
~ Range 

12£430. 

87 62-J.J.2 

0 

12.5 

3.2 2.5-3.8 

1 

0 

NOTE: Left out values obtained £rom diluted samples. 

concen tra tions are from total stearn samples. 

No. of Samples 

3 

0 

1 

15 

2 

2 

0 

2 

15 

16 

16 

16 

1 

0 

2 

1 

No. of Samples 
F 

No. of Samples 

No. of Samples 

1 

2 

2 

2 

2 

CO2 and H2 S 



FLUID CHEMISTRY SUMMARY 

Well BACA NO.6 

pH 
Suspended Solids, mg/l 

Total Dissolved Solids, mg/l 
_ . Si02 mg/l 

C03=- II 

HC03 - II 

S­

SO =-4 
Cl-

Na 
K 
Ca . 

Mg 
Sa 
S 

F 

.. 

.. 
II 

.. .. 
II 

II 

.. 
. II 

II 

II 

Total Mass Flow, #/hr 
. 

Steam Fraction, % 

Press ure, psi 9 

NONCONDENSIBLE GASES 

C02 

H2S 

N2 
H2 
CH4 

% by wt. 

% by Vol. 

1. 33 Avg. 

o . 7"8 Avg. 

ppm by weight 
~ Range 

11,140 

99 

2.5 

0.5 
o 

9,000-15,775 

. 69-257 

0-5 

0.4-0.6 

Avg. Cone. 

7.4 
26 

6018 
453 

58 
84 

1 

30 
3082 
1721 
322 
8.5 
0.08 

20 
6.7 

163,700 

27.8 

60.4 

BRINE 

Range 

5800-6230 
160-600 

o -93 
68.8-99 

29-32 
2860-3400 
1640-1780 

290-370 
0.1-12 

17-21 

148,500-181,600 

23.7-31.5 

38 - 96 

No. of Samples 

1 

1 

5 

3 

3 

2 

1 

4 

6 

5 

5· 

4 

1 

o 
3 

1 

1.27-1. 38 Range 

0.52-1.06 Range 

2 No. of Samples ---"'---
_-=5~_.....;No. of Samples 

ppm by volume 
~ Range 

6450 

136 

1.5 

4.5 
o 

(1 sample) 

(1 samPle) 

0-3 

3.7-5.2 

No. of Samples 

7 

7 

2 

2 

2 

NOTE: C02 and H2S concentrations are from total stearn. samples. 



FLUl D CHEMISTRY SUMMARY 

Well BACA NO. 11 

SRI NE 

Avg. Conc. Range No. of Samples 

pH 7.2 6.6-8.4 8 

Suspended SoJids, mg/l 616 522-688 3 

Total Dissolved Solids, mg/l 6895 6056-7593 4 

5i02- mg/l 740 640-835 7 

C03= 
II 

11 o - 48 8 

HC03- II 99 24-150 8 

5- " 4.1 1.5-6.5 4 

SO = II . 
68 50-84 6 4 

Cl- II 3453 2590-4400 8 

Na II 1959 1810-2200 8 

K II 456 340-550 8 
Ca . II 30 17-46 8 

Mg II 0.14 0.07-0.2 7 

Sa .11 
0 

B II 28 24-35 7 

F .t 6.6 5-7.6 3 

Total Mass Flow, #/hr 227,100 122,700-347,400 

·5 team Fract~ on, % 39.7 24.2-50.3 
I 

nress ure, psi g 123.7' 96-171 

NONCONDEN5ISLE GASE5 

% by wt. 3.76 Avg. 2.30-5.94 Range 8 No. of Samples 

% by Vol. 1.60 Avg. 0.96-2.54 Range 7 No. of Samples 

ppm bl weight ppm bl volume 
~ Range ~ Range No. of Samples 

CO2 49,250 33,700-89,100 20 z 220 13,775-36,450 6 

H25 477 290-867 255 153-474 7 

N2 132 0-381 86 0-245 8 

H2 3.8 1.4-7.4 34.5 . 13-69 8 

CH4 1.2 0-5.8 1.4 0-6.6 8 

NOTE: CO 2 and H2 S con cen tra tions are from total steam samples. 



FLUI D CHEMISTRY SUMMARY 

Well BACA NO. 13 

BRINE 

Avg. Conc. Range No. of SamEles 

pH 7.6 6.9-8.5 8' 

Suspended Solids~ mg/l 360 5.5-734 3 

Total Dissolved Solids, mg/l 6477 5500-8684 8 
Si02 _ mg!l - 786 556-963 10 

CO = " 3 28 0-97 8 

HC03- II 214 163-281 8 

S- II 
2.2 1-4 5 

SO = II 
164 50-344 7 4 

el- II 2783 2320-3300 8 

Na 1\ 1733 1500-2030 8 

K " 329 278-394 8 

Ca II 6.8 5-11 8 

Mg II 
0.49 0.04-1.5 6 

Ba II 
0 

B II 22 19-24 8 

F 1\ 10.2 8-11.6 7 

Total Mass Flow, #/hr . 284,600 195,500-507,000 
~, 

Steam Fracti on, % 28.4 26.8-30.2 

Press ure·, psi 9 89.4 64-118 

NONCONDENSIBLE GASES 

% by wt. 2.93 Avg. 1. 93-3 .94 . Range 12 No. of Samples 

% by Vol. 1.23 Avg. 0.80-1.64 Range 12 No. of Samples 

Epm bt weight EEm bt volume 
~ Range ~ Range No. of Samples 

CO2 38,520 30,040-45,200 15,830 12 ,300-18,900 5 

H2S 149 86.3-205 79 45.6-108 6 

N2 33 0-122 24 0-114 14 

- H2 0.22 - 0-0.9 2.1 0-8.4 10 

CH4 1.7 0-10 1.9 0-11 9 

NOTE: CO 2 and H2S concentrations are from total steam samples. 

Left out values obtained from low rate of two-rate test. 



FLUID CHEMISTRY SUMMARY 

Well BACA 4} 15 

BRINE 

Avg. Conca Range • No. of Samples 

pH 6.9 6.5-7.3 6 

Suspended Solids, mg/l 274 3-566 6 

Total Dissolved Solids, mg/l 5,974 5390-6670 6 

SiOZ mgll 715 600-792 ·5 

CO = II 0 0 6 
.3_ 
HC03- II 54 37-67 6 

5- II .9 .1-1.6 5 

SO = II 18 12-28 4 
4 

Cl- ·.11 3,493 3220-3700 6 
" 

Na .. 1,860 1730-1970 6 

K II 445 407-481 6 
Ca . II 22 18-27 6 
Mg II 

.5 .07-.9 
Sa ... .05 .02-.09 6 
B .. 

26 24-27 6 
F .. 

6 7 5 9-7 9 9 

Total Mass Flow) #/hr (Avg. ) 150,000 

Steam Fraction, % (Avg. ) 61 

Press ure, psi 9 73-202' 

NJNCONDENSIBLE GASES 

% by wt. of 1.35 Avg. 1.15-1.53Range 6 No. of Samples 
steam phase 
% by Vol. .56 Avg. . 4 8 - . 64 Ran ge 6 No. of Samples 

ppm b,l wei ght of N.C. ppm b,l volume 
Avg. Range gases .. Avg. Range No. of Samples 

CO2 11,971 9030-15,150 4,933 3650-6250 9 

H2S 131 107-162 70 57-86 9 

NZ 0 0 

H2 1.9 1.4-2.6 17 13-22 9 

CH4 0 0 



ARS SO-4SSM 

TABLE 5 

Baca #20 10/23/80 

Composition of Condensate, 'Brine and Two Phase System 

Condensate Brine 2-Phase . 
Physical Properties 

Specific Gravity @60°F 1.000 1 .00050 1.0027 
Conductivity, J.! mhos/em 7500 .~ 3700 
Turbidity, NTU 0.6 

Solids 

Settleable, ml/1 0.1 
Suspended, mg/l <2.0 8 <2.0 
Tota 1, mg/l 7487 
Total Dissolved, mg/l 37 7068 3208 

Metals and Silicon 

Arsenic, mg/l nd< 1. 0 4.0 
Aluminum, mg/l 0.1 
Barium, mg/1 0.03 0.6 <.02 
Beryll ium, mg/1 <.01 
Boron, mg/1 <1 33 15 
Cadmium, mg/l <.01 
Calcium, mg/1 0.4 46 10 
Chromium (Total), mg/1 <.002 
Chromium VI, mg/l nd<.002 
Cobalt, mg/1 <.02 
Copper, mg/l 0.04 
Iron, mg/l 0.4 0.4 1.9 
Lithium, mg/l 3.2 
Lead, mg/l 0.7 
Magnesium, mg/l <0.5 <0.5 <0.5 
Manganese, mg/l 0.5 
Mercury, mg/l <.0005 f 

Molybdenum, mg/l O. 1 
Nickel, mg/l 0.22 
Potassium, mg/l 4.5 455 192 
Selenium, mg/1 33 
sn j con, mg/l 1.6 220 - - lSO 
Sj her., mg/l 0.03 
Sodium, mg/l 11 2300 930 
Vanadium, mg/l <.03 
Zinc, mg/l 0.7 



ARS 80-488M 

TABLE 5 (co~t.) 

Condensate Brine 2-Phase 

Anions and pH 

pH 3.9 6.0 4.9 
Bicarbonate, mg/l 3 49 
Carbonate, mgtl 0 0 0 
Chloride, mg/l 12.3 3820 1650 
Cyanide, mg/l .01 
Fluoride, mg/l 0.2 7.2 3.1 
Nitrite (as N), mg/l 1 
Phosphate, mg/l 0.03 
Sulfide, mg/l 0.1 
Sulfate, mg/l 1 89 27 

Arrrnonia, mg/l 2 

Demand 

BODS' mg/l 4.7 
COD, mg/l 12 
TOC, mg/l 7.3 



ARS 81-140M 

TABLE 5 

Composition of Condensate, Brine & Two-Phase System 
Baca ,#22, 2/9/81 

Condensate Brine 2-Phase 

Physical Properties 

Specific Gravity @60°F 1.000 1. 0125 1.0020 
Conductivity, ~ mhos/cm 22,000 
Turbidity, NTU 110 

Solids 

Suspended, mg/1 <0.1 34 <0.1 
Tota 1, ing!l 14,690 
Total Dissolved, mg/1 37 14,300 2.1 

Metals & Silicon 

Arsenic, mg/l 0.13 4.54 
Aluminum, II 0.3 
Barium, II 0.01 0.04 0.05 
Beryll ium, II 0.01 
Boron, 1/ 0.2 68 0.1 
Cadmium, . II nd <.01 
Calcium, II 0.3 29 0.5 
Chromium (Total), I nd<.02 
Chromium VI, nd<.002 
Coba It, • . nd<.03 
Copper, 0.03 
Iron, 0.30 0.2S 0.4 
Lithium, 50 
Lead, nd<. OS 
Magnesium, II nd<.OS 0.4 nd<.05 
Manganese, II 0.03 
Mercury, 1\ 0.0005 
Mo 1 ybdenum , 1/ <0. 1 . 
Nickel, 1\ <.01 
Potassium, 1\ 1.3 770 1.7 
Selenium, \I 0_5 
Silicon, II <1 314 <10 
Silver, II <.02 
Sodium, II 1.0 4,810 0.9 
Vanadium, 1/ 0.06 
Zi nc, II 1.3 



ARS 81-140M 

TABLE 5 (cont.) 

Condensate Brine 2-Phase 

Anions and pH 

pH 5.2 8.2 5.2 
Bicarbonate, mg/l 83 418 82 
Carbonate, II 0 77 0 
Chloride, II 2.1 7,880 5.1 
Cyanide, .. <.01 
F1uori de, .. <0.2 22 <0.2 
Nitrite (as N)," <.001 
Phosphate (as P) , II 0.22 
Sulfide, II 12.6 28 
Sulfate, II 56 170 2 

Arrmonia, mg/l 2.0 

Demand 

BODS' mg/1 >324 
COD, II 1,570 
TOC, II 61 

~---



-" 
rUM AND POTASSIUM CONCENTRATIONS IN WAr, 

TD AT Na/K AVG Na/K 
TIME OF SAMPLE DATE ATOMIC MULTIPLE 

WELL SAMPLING TYPE REPORTED Na PPM· K PPM RATIO SAMPLES STD. DE\! 

Baca 1 2560' Flashed H2O 06-24-63 400 ~ 37 18.39 
2560' Strn. Conden- 06-13-63 83 27 5.23* } 

sate 4.89(2) 0.4B 
2560' Strn. Con den- 06-18-63 83 31 4.55* 

sate 

Baca 2 No data available 

Baca 3 2200' Flashed H2O 07-24-64 1959 300 11.11 

Baca 4 1892' Flashed H2<? 10-21-70 633 50 21.53*} 
- 24.21(2) 3.79 

2408' Flashed H2O 10-21-70 917 58 26.89* 

5048' Flashed H2O 11-16-70 2100 777 4.60* 
6376 ' Flashed H2O 08-22-73 1500- 300 8.50 } 
6376' Flash!=d H2O Sept., Oct. 1515** 309** 8.34*:k 8.40(15) 0.19 

1973 
6376' Flashed H2O 09-18-73 15BO 300 8.96 

Baca 5A 2705' Flashed H2O 11-08-71 1832 210 14.B4 
5684' Flashed H2O 11-08-71 1020 80 21.69 
6022' Flashed H2O 11-08-71 1100 115 16.27 ) 16.71(5) 2.83 
6107' Flashed H2O 11-08-71 1000 110 15.46 
6793' Flashed H2O 11-08-71 1080 120 15.31 

Baca 6 2100' Flashed H2O 10-20-72 1680 280 10.21 
2431' Flashed H2O 10-20-72 1890 325 9.89 
3225' Flashed H2O 10-20-72 2220 395 9.56 ) 9.41(5) 0.93 
3715' Flashed H2O 10-20-72 1630 355 7.81 
3715' Flashed H2O 02-13-73 535 95 9.58 

* Data not used in this study 
, 

** Average of 13 analyses taken during this period 



rUM AND POTASSIUM CONCENTRATIONS IN WAr, 

TD AT Na/K AVG -Na/K 
TIME OF SAMPLE DATE ATOMIC MULTIPLE 

I WELL SAMPLING TYPE REPORTED Na PPM K PPM RATIO SAMPLES STD. DEV 

Baca 7 No data available 

Baca 8 2995' 2-Phase Flow 10-20-72 2170 565 6.53 } 
6.33(2) 0.29 

4380' Flashed H20- 10-20-72 2160 600 6.12 

Baca 9, 10 No data available 

Baca 11 6924' Flashed H2O Jan. 1976 2000 463 7.35 
6924' 2-Phase Flow Jan. 1976 1950 455 7.29 
6924' Flashed H2O Feb. 1976 1810 430 7.16 "- 6.95(6) 0.41 
6924' 2-Phase Flow Feb. 1976 1240 302 6.98 
6924' Flashed H2O Apr. 1976 2010 541 6.32 
6924' 2-Phase Flow Apr. 1976 2080 535 6.61 

Baca 12, 
14, 16 No data available 

Baca 13 8228' Flashed H2O Jan. 1976 1700 338 8.55 
8228' 2-Phase Flow Jan. 1976 1575 300 8.93 
8228' Flashed H2O Feb. 1976 1620 328 8.40 \ 8.77(6) 0.30 
8228' 2-Phase Flow Feb. 1976 1550 306 8.62 
8228' Flashed H2O Apr. 1976 1550 296 8.91 
8228 ' 2-Phase Flow Apr. 1976 1600 295 9.22 

Baca 15 5505' Flashed H2O 10-24-76 1950- 470 7.06 } 
7.10(2) 0.05 

5505' 2-Phase Flow 10-24-76 1900 453 7.13 



BACA 20 

BRINE 

CONDENSATE 

BACA 22 

BRINE 

CONDENSATE 

NA/K 
NA (PPM) K (PPM) ATOMIC "RATIO 

2300 

2300 

4800 

1.0 

455 

4.5 

770 

1.3 

8.60 

4.16 

10 .. 62 
" " 

1.31 

.. 



-.LtU:>.I..J.c:. ..L 

Na-K-Ca Geothermometer Indicated Temperatures 

Concen trations (ppm) Indicated 

Well Date Na K Ca Temperature ( OF) 

Baca 4 9/18/73 1580 . 300 7.0 - 615 
9/21/73 1500 305 6.8 _626 
9/24/73 1500 307 6.7- .627 
9/28/73 1500 307 6.6 ·628 

10/01/73 1525 310 6.4 . 628 
10/05/73 1525 310 7.0 626 
10/08/73 1500 - 307 6.4 - 629 
10/12/73 950 198 4.1 ·632 

10/15/73 1525 311 6.4 ·629 
10/19/73 1450 307 6 .. 2 .635 
10/22/73 1525 310 6.3 · 629 
10/26/73 1525 305 6.2 ' 626 

10/29/73 1525 311 - 6.4 · 629 
11/02/73 1550 310 6.4 · 626 
11/05/73 1550 311 6.4 · 626 
11/09/73 1330 292 5.4 - 643 

Baca 5 8/24/71 1832 210 19.2 515 

Baca 6 10/11/72 1640 370 0.1 789 
11/09/72 259 25 "1.0 515 
10/27/72 1770 319 11 597 
11/07/72 1780 331 11 · 602 

6/13/75 1900 363 17 596 
11/09/75 1700 300 12 . 590 

--- .. -. --._--_. 

Baca 11 12/22/73 1920 -360 32 -577 
12/22/73 1930 340 32 ,567 
9/16/74 1900 483 23 -636 
9/20/74 1900 483 25 .634_ 

11/08/75 2200 550- 46 - 618 
1/12/76 2000 463 27 617 
2/24/76 1810 430 17 .632 
4/08/76 2010 541 36 · 635 

.-._.- . . .. ---- - -
Baca 13 12/07/74 2000 278 5 579; 

12/07/74 2030 394 11 613 
12/07/74 1890 377 11 .616 
10/15/75 1570 317 5 ·635 

11/07/75 1500 305 5 635 
1/11/76 1700 338 6 629 
2/26/76 1620 328 6 ' 631 
4/07/76 1550 296 5 . 625 

-17-

- "" ... ,~. 
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/D 1.1 IVI JOJ~ 

J'l1~SS £ !!nJ 

Aver-'~1e 
Avg. TOO 
In Brine 

, TABLE 7 h 
1!.J11~fr~l;n" s. ~ . .:f J/a.'-;I~:5 deln I~~ ~:sti,e,,! Is J11 

/1~// £ if" ~ Ii 
Avg. TDS Silica (ppm) Noncondensible H S Concentration (ppm) Average 

Well In In Brine - Gas % by Wt. Flash Flowrate 
Condensate of Steam Phase Noncondensible Total Steam % lbs/hr Total 

~ 
Baca 4 5100 28 302 3.16 #~ S" 165 165 26.8 171,400 

(167-701) (150-180) (117-213) 
3.2l. 1. J 0 3';.0 

Baca 6 6018 23 453 1.33 ::,-t 61 99 27.8 163,700 
(5800-6230) (3-65) (160-600) (1. 27-1. 38) (60-61) ( 69-257) 

Baca 11 6895 59 740, 3.76 J. S- 365 477 39.7 227,100 
(6056-7593) (7-105) (640-835) (2.30-5.94) (222-564) (290-867) 

Baca 13 6477 13 786 2.93 . ~3 81 149 28.4 284,600 
(5500-8684) (7-25) (556-963) . (1.9'3-3.94) (57-96) (86.3-205) 

3.'J 1.01- :l :;,5· 

g~ ;)0 ;L5'~f ,. Lff 135" 5'8.0 

NOTE: 1. Some samples from Baca 4 were diluted prior to analysis. The results from these analyses are not included 
in the above. 

2. Left out values obtained from low rate of two-rate test on Baca 13. 
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