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lab'_ lA. Average concentrations 1n geothermal brines. mg/l. 
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I , . 

, I I" ' 119 : 106. lB8. 34. 
Cl )45000. 18000. 46000. 

, 'i~J' ~IU ~ffr.l 
, ~, CO 3 I ; o. I 130. 

, I, HC03/ I ,,140. 2900. 
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,I : pH I 5.2 7.5 
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!i 
, '2.24 ' 

10 3 , . 
48. 
2.8 

, II, 
I 

I '3.6 

;I! 

" 
,1 1 
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80. 25. 

Table lB. Average concentrations in wfttcr samples 1n Salton Sea kGRA, mg/l. ~ 
Va114 Canal Sump 120 Sinclair 4 Sump 116 Vai14A Orain Alamo RIver Salton Sea ~ 

.. 168. 1080. 50442. 2470. 97'0. i 607. ',,-10600:) i: 
6.3 20. 14918. 247. 66. i, 15. 195.' '''' , I ~ 
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357. 
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0.005 
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0.09 
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0.03 
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, 1 --
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<Z~5 i 
205. I I 

3000. 
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0.007i 
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0. 045 1 
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-I[l[®n CHLORIDE DETER~INATION VIA MOHR METHOD 

SAll.PLE: }:l-3f-'S1 
Date 

SA.?1PLE POINT: _=-_________ psig 
Pressure 

% NON-CONDENSIBLES ----- pH 

Erlenmeyer + ml sample 

- Dry 125 ml Erlenmeyer 

Weight of sample 

ml AgN0
3 

______ normality (N) 

- ml AgN0 3 to titrate blank 

Net ml AgN0 3 

PPM Cl in Brine 

(netml AgN0 3 ) x (N AgN0 3 ) x 35,450 

Weight of Sample 

PPM Cl in Steam 

/ I: '5 b 
Time 

OF -=---------------Temperature 

Trial" I 

_-7-j-L--f'---1. Cf'-----g 
;;;;;;;;;;;;;;;;;;7;;;O~. ~cf;;;;;;;;;;;;;:;;;;:::;;;;;;;g 
___ ---'-'Lw...OL--__ g 

___ -<.7-'--, ~+--_--,ml 

I , ml 
;;;;;;;;;;;;;;;;;;;;;;~~;;;;;;;;;;;; 

7· .3 ml 
------~~~-----

>~~2.. 
a gre~'-4N lui: f/ 

Location 

~T ,L~d.Sfr1 R~ 

-------:c----% 
Level 

Trial II 

__ 7-<-=-3 ':.4.1 __ 9: 

-;;:;;;;;;:;;;;;;7~:J ';t;;1 ;;;;;;;;;;;;;;;;;;;;91 

___ .!...:..f. ~O __ C:' 

t" 1 n; 
------.!..--~ 
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TABLE 2-6 

CHEMICAL QUALITY OF SHALLOW GROUNDWATER 

CENTER OF S 1/2 SECTION 33, Tl1S, R13E, S~B&M 
( ~ .4 Miles East of Power Plant Si te) " 

Constituent 

Chloride (C1) 
Sulfate (S02) 
Silicon (S1) 
Silica (Si02 ) 
Lithium 
Sodium (Na) 
Potassium (K) 
Calcium (Ca) 
Magnesium (Mg) 
Iron (Fe) 
Lead (Pb) 
Manganese (Mn) 
Ar sen i c (As) 
Zinc (Zn) 

pH 

Specific Conductivity 
(micromhos/cm) 

Concentration 

8,898 
3,962 

9.0 
19-

1. 28 
4,700 

56 
1 ,026 
~ 826 
0.50 

ND 0.04 
2.32 

ND 0.01 
0.094 

7.15 

37,500 

SOURCE: Environmental Impact Report No. 21'-78 
entitled "Forty-Nine Megawatt Geothermal 
Power Plant and Facilities, Niland Area", 
June "979. 
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TO: Walt Nellis 

FM: Jose Perez ~ ~~ 
RE: Abandonment of A Water Hole 

Brawley, California 
January 20, 1982 

Located At the New Salton Sea Office Yard 

On December 31, 1981 a hole in the ground of approximately 
10-12 inches in diameter appeared across the shop area of the 
new building. Drawing IV-I031 shows the location of the hole 
in relation to the new building and Drawing IV-I046 shows this 
well in relation to Sinclair #2 geothermal well. Pictures 
1, 2 and 3 show the physical aspect of the hole. 

Ernie King, see attached report, notified Bruce Blaikie, Salton 
Sea Superintendent, of the problem. Bruce Blaikie in turn 
called Don Ash, District Drilling Superintendent, for abandonment 
procedures. Ernie King reported that the depth of the hole 
was approximately 215 feet with a water level of 30-40 feet 
from the surface. 

Bruce Blaikie requested that the hole be cemented to the top 
with a cement slurry containing 1/4 inch gravel. Five yards 
of the cement slurry were dumped into the hole. Picture No. 
4 shows the dumping of the cement slurry into the hole. Since 
the hole had apparently 175 feet of water, most of the cement 
slurry was displaced by the water. Picture 5 shows the cement 
slurry being displaced by the water in the hole. 

In order to insure that the hole would be cemented solid, approx
imately 2000 Ibs of cement (powder form) used in the drilling 
operations were dumped into the hole. The remaining water 
and cement slurry in the hole helped the cement (powder form) 
to harden in place. 

In order to find out if the water found in the hole was of 
geothermal origin, a one gallon water sample was collected 
and sent to GHT Labs in Brawley. GHT Labs reported the 
following: 



,\';alt Nellis 
Page 2 

Ion 

Sodium (Na) 
Calcium (Ca) 
Magnesium (Mg) 
Potassium (K) 
Chloride (Cl) 
Sulfate (S04) 

January 20, 1962 

Concentration, mg/l 

10,000 
890 

3,750 
270 

22,525 
109 

Basedlon a water quality study done by Lawrence Livermore Labor
atory , the major ion concentration of this well can be compared 
to Salton Sea geothermal brine, Sinclair #4 geothermal well 
(Sinclair #4 is located approximately 250 feet northeast from 
the new hole) and Vail 4A (Vail 4A runs north-south and is 
approximat~ly 98 feet to the west of the new hole) as follows: 

Ion Concentration, mg/l 
New Hole Sinclair 4 Vail 4A Drain SS Geoth Brine 

Sodium (Na) 10,000 58,442 970 52,000 
Calcium (Ca) 890 26,992 437 24,000 
Magnesium (Mg) 3,750 736 160 106 
Potassium (K) 270 14,918 66 14,000 
Chloride (Cl) 22,525 154,590 1870 145,000 
Sulfate (S04 ) 109 19 1480 84 

Ratios K/Na x 10 0.27 2.55 0.68 2.68 
Ca/Mg 0.23 36.67 2.73 226.41 
Cl/S04 206.65 8136.31 1.26 1726 

The K/Na, Ca/Mg, and the Cl/S04 ratios indicate a much lower value 
for the new well when compared to Sinclair #4, Vail 4A drain and 
the Salton Sea geothermal brine. Based on the above data, it 
is concluded that the source of the water found in the new well 
is not of geothermal origin. 

JP :sg 
Attachments 
cc: Bruce Blaikie 

1 Pimentel, Kenneth D., Ireland, Robert R., and Tompkins. Gary A.s 
"Chemical Fingerprints To Assess the Effects of Geothermal Development 
On Water Quality in Imperial Valley", Lawrence Livermore Laboratory, 
Reprint UCRL-8ll77. 
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SAMPLE TAKEN FROM IDD-12 CELLAR 
ON NOVEMBER 1, 1983 

ANALYZED BY GHT LABORATORIES 

pH 

TDS 
Na+ 
Ca++ 
K+ 
Mg++ 
Cl
Boron 
Lithium 
C03 -
HC03 -
Fe total 
Pb++· 
Silicon 
Silica 
S04 --

6.35 

Concentration (mg/1) 

70,400 
19,300 

4,190 
310 

2,630 
41,400 

18 
8.4 
o 

1,085 
49 

Undetectable @ < 0.05 
51.2 

109.4 
2,160 

Brown.sediment present in the sample container may be iron 
and/or silica. 
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GHT LABORATORIES Of IMPeRIAL UALLEY, INC. 
\\\ra06 SO, 8th STREET ' ~RAWLev. CALIFOANIA 92227,2591 

\. \~~ l619) 3#253.2 

~~\'f\'t.~ ''0 \<j'O:' 
~~~ \) 

LABORATORY NO, 

FOR 

SAMPLE 

IDENTIFICAnON 

009-373 E REPtJATED 10-27-83 

UNION OIL S.A.MPLEO 

BRINE RECEIVED 10-24-83 

10-19-83 ( ) 
rID CELLAR 12'; 00 r!t>';'$' 
SALTON SEA 

RESULTS OF ANALYSIS 
pH 
BICARBONATES (HC03) 
CARBONATES (C03) 
SODIUM (Na) 
CALCIUM (Ca) 
POTASS IUM (K)' 
MAGNESIUM (Mg) 
CHLORIDE (Cl) 
BORON (S) 
LITHIUM (Li) 
LEAD (Pb) 
SILICON 
as SILICA 
TOTAL IRON (Fe) 
SULFATES (SO~) 

6.20 
355 mg/l 
o 
42,500 mg/l 
3,250mg/1 
595 mg/l 
5.43 mg/1 
71,800 mg/l 
40 mg/1 
16.1 mg/1 
NO LESS THAN 0.05 mg/l 
15.7 
33.7 mg/l * 
5.25 mg/l * 
246 mg/1 

SILICA AND IRON FROM DI'LUTE SAMPLE 

~. 
~~U 

VHT WOUTOfl16 Of IWUlAL \;fAll£\' ... ~/ ? 
'.,('1 )'; 

/J /.4t ' /4 ._" " ~ />d~' 
~~~~ ~I 

STEVEN WADE signed by Linda L. Conaway 
A& /J mutual pro/ectlon 10 cl{en(s. the public Bnd OU($e(~e(;, all '9po,/S ale cubm/l/ed .H Ihe confiderUal!>loplUty ot ,-/len':;, Ilnd 8V(,"'~I'~" :;,r 

tOI publfc6110n of sl.tements, conclusions or elf/fects {(om or (~8{din9 OlJl (epCflk' Ic. If:sttr,EKj, p9"dir.g OUI wdle(' 3ppro~dl 



TO: Walt Nellis 

FROM: Ernie King 

'Jniol1 Oi I Company of California 

Salton Sea, California 
November, 14, 1983 

On November 3, 1983 the cellar and conductor pipe were excavated 
by a backhoe. The bottom of the bottom cellar board and 6 inches 
below it were uncovered. To~al depth of the hole was 6' 6". 

Water started coming into the hole immediatley. The following day 
the water level had stabilized at 5' 10". On November 7, 1983, 
the water level was measured at 6' 4" and stable. 

The metal lid on the conductor was cut open to determine the water 
level inside. The concrete was 2 feet from the top of the conductor 
and totally dry. The top of the Gonductor was 18 inches below 
ground level. On November 11, a sample of the water indicated 
a T.D.S. of 63,576 PPM with a temperature of 64.40 F. 

The water level will be monitored daily as well as the level in 
lID 5 cellar and relative level and flow of the drain ditch 
directly west of the plant site . 

cc: 
• ,l> 

Bruce Blakie # 
Jim Kuhn 

In Reply Give No. 



TO: Walt Nellis 

FROM: Ernie King 

RE: ~14 Water Level 
s.:..", c.. ~ \ 4-

'Jnion Oil Company of California 

Salton Sea, California 
November, 14, 1983 

On November 3, 1983 the cellar and conductor pipe were excavated 
by a backhoe. The bottom of the bottom cellar board and 6 inches 
below it were uncovered. Total depth of the hole was 6' 6". 

Water started coming into the hole immediatley. The following day 
the water level had stabilized at 5' 10". On November 7, 1983, 
the water level was measured at 6' 4" and stable. 

The metal lid on the conductor was cut open to determine the water 
level inside. The concrete was 2 feet from the top of the conductor 
and totally dry. The top of the Gonductor was 18 inches below 
ground level. On November 11, a sample of the water indicated 
a T.D.S. of 63,576 PPM with a temperature of 64.4 0 F. 

The water level will be monitored daily as well as the level in 
lID 5 cellar and relative level and flow of the drain ditch 
directly west of the plant site. 

cc: Bruce Blakie 9 
Jim Kuhn 

In Reply Give No. 



Union Oil Company of C,-_ Jrnia 

( 
TOTAL DISSOLVED SOLIDS DETERMINATION 

~c:., If-
SAMPLE: 

DATE TIME LOCATION 

SAMPLE POINT: ! ~\ ~ -"" ft:, 4 I t./ f of. ,.- ps ig % 
~-=-~~~~------- --~--~---------- ~--~--~---------Temperature Pressure Level 

SAMPLE SIZE: S ml FILTER SIZE: 
~~-------------

____ ,_L~/~5~\ _________________ um 

% NON-CONDENSIBLES r: % -------------

Weight of Crucible & Sample 

·Weight of Crucible 

Weight of Sample 

~l.9ht of Crucible & Dried 

-Weight of Crucible 

Weight of Dried Solids 

~ Uti "I C' 
T.D. S. (ppm) 

Solids 

Trial I 

t:"' 11/ !~-.s' t 

zq, '54r,'L{ 

? l./, () / C- L/ 

ppm 

Trial II Trial III 

'::l 9, /lr, 'J ,0:;; 9 I ? ~ - 9 C _ '-r _ _ r ,r ~ I '.- " '"' (" 

?l/, '?? (J 0 9 ? I. 7 P "J_ :;- 9 

9 .- 157 t; 9 c::, J C-:/ .- 9 .J' -" 

g (~, (. C:-' (. 9 2.2,0<'"(";- g 

g PU, ?Ci(l (, 9 ? I, "") :,) -J {- g 

_-,-' _"? _-,-...;..~.'_(.;.-.J __ g 

ppm 

Wt. of Dried Solids 9 X 10 6 (100 - % Non-Cond. 
-~~,...--:~ 

Wt. of Sample 9 X 100 -----

Analysis By: 
----------------~-----------(,011 

* Assume % non-condensibles = a for brine samples vi ~ / 
( J.Al. ~(LJ.v ~"oJ ,vf~yy'~. 
~ u e,YF ~ 6,y CJ

1 f1 

~; :,. • ..J ,: t· 

NOV 111983 
~e,' Lvt::;J 

SDP 
pJ! 



GHT LABORATORIES OF IMPERIAL VALLEY, INC. 

106 SO. 8th STREET, BRAWLEY, CALIFORNIA 92227 

344-2532 

LABORATORY No.7099 ADDITIONAL 
REPORTEDl_18_82 

FOR UNION OIL 

SAMPLE \-lATER 

IDENTIFICATION 200 F'I' WELL AT 
FIELD OFFICE 
LINDSAY RD 

SAMPLED 

RECEIVED1_G_6~ 

Bao.d on .ample .•. drown by this laboratory 0 

delivered to us . ~ 

RESULTS OF ANALYSIS 

CHLORIDE (Cl) 22,525 Mg/l 

SULFATE (S04) 109 l-lg/1 

GHT LABORATORIES OF IMPERIAL VALLEY 

~~X.:?0 
STEVEN WADE 

As a mutual protection to clients, the pubhc and oursrivt's all rf"poru. ar~ .ubmlttf'd as. the confidentlal properly of citenll. and authorIZation 

for publication of Btatement., concluSlons or extracts (rom or re-gardlne our report, Ja reserved, pendlng our vnltten approval. 



<.--0 LL''': '- I. (:::.) L,_)j-l: ((..£.. 1-£,,;> (f ("-'" A\" 

r- L.,:l<-->!':;' ~ t..... H-I ~ /~!!I'.Ji..r- ~'" 

(, 7~ r 

(fiC-1l \.) ..... 1 

********************************************************************** 

UNOCr-4i.... 
IID 10 13PINE ;l./6/9'? 

ID #: A:880157.UNC 
I)fn"E: O:~:'--08-f:iB 

***~****************************************************************** 

MS 
Fe 
Al 
~::; i. o;~ 
[-:: 

Li. 
St-· 
Zn 
A8 
?"is 
Au 
Ba. 
Be 
Bj. 
Cd 
C:::e 
Co 
C: to.· 

CLI. 
La 
'·in 
t1e< 
Ni 
Pb 
Sn 
~)b 

Te 
Th 
Ti 
U 

w 

l\jH4 
Cs 
F~b 

CDNCENTnr'lTION 
(ppm) 

~:: l :?LI·(). 42 
5:2Ll.65 

::::~374. 07 
4~iO. 07 

t LJ·. '73 
N.D. 

1. (H:~" 5~:: 
::2Ll. ()5 

11.09 
66.95 

N.D. 
N.D. 
N.D. 
N.D. 

:3.66 
N.D. 
N.D. 
~~. D. 
N.D. 
~.j. D. 
N.D. 
N.D. 
N.D. 

8. 18 
I'.j. D u 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

118.00 
N. ?"L 
r~. A. 

ANALYTICfiL 
l'1ETHDD 

1 
1. 
1 
1 
1. 
1 
1 
1. 
1. 
1. 
1 
1 
1 
1 
1 
1. 
1 
1 
1. 
1-
1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
i 
1. 
i 
1. 
i 

10 
10 

DETECT I Ot'i 
L I ti I TE; 

4. 17 
1 • 2~i 
1..0E: 

.17 
4.1.7 
3. ~58 

-:; '':!" 
• •• ,1 •••• 1 

.42 
"":!" "":; · ......... ' 

~: "":'!"-:!' 
,_.f::l , •• 1,_.' 

.67 
2.0B 

• (:0 1. 

"":!''":!' 
• ._1 .... 1 

:1..67 
.1.7 

.42 
~ 83 

-'I·. l7 

1. • 67 

lt~. 67 

4:1..67 
CJ '"':!" .. :: 
\ ••• ' e ,_1._' 

.00 

.00 

.00 

C[)NCENTF~AT I ON 
ni0LlU 

< 

< 
< 
< 
.( 

< 
< 
< 
<: 
<: 
< 
< 
<: 

-::: 

<: 
<: 
< 
<: 
< 
<: 
<: 
<: 
<: 

<: 

< 

• 136E+Ol 
• 134E-O:l. 
• ~i92E-Ol 
• 185E-Ol 
• 264E-03 
• 154E-O:S 
• l81E--02 

· 160E-02 
· 764E-O:::~ 
• 637E-05 

• 44SE-O 
• 33BE-OS 
. 267E-04 

.79?E-04 

. 297E-05 
• II '1'E --04 

.160E-04 
.. t.St:.E -t)5 

" c:)()()E -"()5 

• :I. 4'1'E-03 
.. 434F-04 
· l42E-04 
• E:04E-O~:' 
• 702E-O~~ 
.4llE-04 
n ,:S53E-()il· 
.718E--04 
.:l.74E-04 
· l75E-03 
• 1.64E-O::~ 
.453E--05 
" ':;' 14E -O~.i 

.OOOE+( 

.OOOE-H_,v 
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AGRICULTURAl' TECHNICAL SERVICE I N( ~S 
----AI 3 

3700 ROSEDALE HWY., BAKERSFIELD, CALIF. 93308 

Mailing Address: P. O. BOX 9099. BAKERSFIELD, CA 93389 

~ 

00986 4 E 61·;·' :~':~ ~ ,.. 
,LJi!;J (::, L ~b;:>, Inc. 

UNION OIL 

LIQUID 

1245 

10S South 8!il S·!reet 
Bmw!ey, CA. 92227 

(6'19) 344-2532 

lID 9 SALTON SEA 

REPORTED IN MG/L 

CALCIUt1 (Ca) 
1-1AGNESIUM (Mg) 
SODlut-1 (Nil) 
POTASSIUM (K) 
BICARBONATES (HC03) 
CARBONATES (C03) 
CHLORIDE (01) 
SULFATE (S04) 
BORON (B) 
SILICA (Si) 
LITHIUI·I (Li) 
pH 
TOTAL DISSOLVED SOLIDS 
LANGLIER SCALE 

ANALYZED FOR GHT BY ATS LABS 

REPORTED: 3-22-84 

3600 
1360 
33,930 
741 
794 
LESS THAN 0.1 
61842 
525 
55 
87.3 
13.8 
6.8 
102,395 
1.63 

\ APPLIED ENTOMOLOGY 8. NEMATOLOGV • SOIl. & PLANT NUTRITION • LABORATORY ANALYSiS • POLLINATION SERVICE 

'ft~'" .,,, .. AO'>A _ D " Rn'l( !lOg!l BAKERSFIELD. CALIF. 93389 



------·AIS 
3700 ROSEDALE HWY., BAKERSFIELD. CALIF. 93308 

Mailing Address: P. O. BOX 9099, BAKERSFIELD. CA 93389 

~ .. 
00986 4 E 

C. ···~:IJ 
L:>.ti' ~:,} L~;bs, Inc. 

UNION OIL 

LIQUID 

1245 

10S SOUlll Dth S:reet 
Bm'.v!ey, CA. 82227 

(619) 344-2532 

lID 9 SALTON SEA 

REPORTED In MG/L 

CALC I Ul·1 ( Ca) 
HAGNESIUH (1)19) 
SODIUM (Nw) 
POT~..sSIUM (K) 
BI~~ONATES (HC03) 
C,\iU30NATES (C03) 
CHLORIDE (01) 
SULFATE (S04) 
BO~ON (B) 
SILICA (Si) 
LITHIUl·l (Li) 
pH 
TOTAL DISSOL\~D SOLIDS 
LANGLIER SCALE 

~;ALYZED FOR GHT BY ATS LABS 

REPORTED: 3-22-84 

3600 
1360 
33,930 
741 
794 
LESS THAN O. 1 
61842 
525 
55 
87.3 
13.8 
6.8 
102,395 
1.63 

. . _..... • ....... ,...." " •. ,. I ... c:::. c:. n r' .""!! ~ . !... , ! :'. ~ ~ . '. :! 



: ."" ,~. 

REPORTED: 8-29-84 

UNION OIL 

WATER 
RECEIVED: 8-3-84 

CELLAR lID 9 

REPORTED IN MG/L 

CALCIUM (Ca) 4,319 

MAGNESIUM (Mg) 1,610 

SODIUM (Na) 55,000 

POTASSIUM (K) 822 

BICARBONATE (HC03) 551 

CARBONATE (C03) 0 

CHLORIDE (Cl) 89,743 
I 

SULFATE (S04) 1,100 

IRON (Fe) 3.75 

ALKALINITY 451 

pH 6.7 

LEAD (Ph) 0.83 

LITHIUM (Li) 26 

BORON (B) 59 

I-;d~ 
S CABANAS signed by Linda L. CHEClmD 

APPLI[D ENTOMOLOGY & NEMATOLOGY • SOIL & PLANT NUTRITION .. LABORATORY ANALYSIS 



614 

UNION OIL CO. 

LIQUID 

AGRICULTURAL TECHNICAL SERVICE INC ~S 
----A/~ 

3700 ROSEDALE HWY., BAKERSFIELD, CALIF. 93308 

Mailing Address: P. O. BOX 9099, BAKERSFIELD, CA 93389 

. 106 S. 8th ST. 
BRAWLEY, CA. 92227 

REPORTED: 8-23-84 

RECEIVED: 8-7-84 

SALTON SEA 110 9 CELLAR 8-7-84 
MIKE ' 

---_._. 
i---- IID-1 ~ 

SODIUM (Na) 111,406 ppm 

CALCIUM (Ca) 8,437 ppm 

POTASSIUM (K) 1,553 ppm' 

MAGNES IUM (Mg) 

CHLORIDE (C1) 

BORON (B) 

LITH IUM (Li) 

CARBONATES (C03) 

BICARBONATES (HC03) 

SULFATE (S04) 

IRON (Fe) 

LEAD (Pb) 

3,750 ppm 

141,026 ppm 

72.0 ppm 

38.25 ppm 

o 
299 ppm 

1850 ppm 

5.12 ppm 

1.26 ppm 

I 



614 

UNION OIL CO. 

LIQUID . 

~-'''. 

_AG_R_IC_UL_TU_RA_L_TE_CH_N_ICA_L_S_ER_VI_CE_I_NC_A 1S 
3700 ROSEDALE HWY., BAKERSFIELD, CALIF. 93308 

Mailing Address: P. O. BOX g099, BAKERSFIELD, CA 93389 

. 106 S. 8th ST. 
BRAWLEY, CA. 92227 

REPORTED: 8-23-84 

RECEIVED: 8-7-84 

SALTON SEA lID 9 CELLAR 8-7-84 
MIKE 

SODIUM (Na) 

CALCIUM (Ca) 

POTASSIUM (K) 

MAGNESIUM (Mg) 

CHLORIDE (C1) 

DORON (B) 

LITHIUr~ (L i) 

CARBONATES (C03) 

BICARBONATES (HC03) 

SULFATE (S04) 

IRON (Fe) 

LEAD (Pb) 

,111,406 ppm 

8,437 ppm 

1,553 ppm' 

3,750 ppm 

141,026 ppm 

72.0 ppm 

38.25 ppm 

o 
299 ppm 

1850 ppm 

5.12 ppm 

1.26 ppm 

JOHN O. BUSH 

-~. ' ...... , ... ~I"TI, ........ " -. I ~r,(\n.'\Tr'I~'.' t-rif'l.!','t":It.: 



Union Oil Company of Californiap~M~\.A I. \R~\NE. 

unl@)n rUG Z Ii '984 
r \ ( 

TOTAL DISSOLVED SOLIDS DETERMINATION 

SAMPLE: -'TD -1-_ 

DATE TINE LOCATION 

SAMPLE POINT: OF. psig % 
-T=-em-p-e-r-a~t~u-r-e---- --=Pr-e-s-s-u-r-e------ ~-~L~e-v-e~l~----

SAMPLE SIZE: 5D ml FILTER SIZE: . 4~ U", --------=:;;.......;:'-... ... .. _- .- .- ... - .-.-.--==-=""' ... -."...---=:"~~------'----

% NON - CONDENSIBLES -------

Weight of Crucible & Sample 

-Weight of Crucible 

eight of Sample 

weight of Crucible & Dried Solids 

-Weight of Crucible 

Weight of Dried Solids 

T.D.S. (ppm) 

% 

Trial I 
,.... . 
, Tr1al II ." 
,.-,. ,,-

g . J I ~ . J1 '-I 0 ~ g -----
g {.;.f. 5i1~ g -----

____ g ~-7.I1. 13 g 

____ g ~/~. 3fo'S If g 

_____ g b/.3/1A g 

-----g il.O'lb~ g 

ppm 

Trial III 

II ~,.~1& g 

bl. 7"34~ g 

7a. ~959 g 

~1. ,{3'f'J. g 

//'/(;17 g 

/'75',068 ppm 

Wt. of Dried Solids g X 10 6 (100 - % Non-Cond. ----- * --~---_%) 

Wt. of Sample g X 100 ----

Analysis By: _/~1~0~O~r~2=-___ ___ _ ___ _ 

Assume % non - condensibles = 0 for brine samples 

. .•. : .. 

Tj 

I 
J 



----A1S 
106 SOUTH 8TH STREET, BRAWLEY, CALIF. 92227 

(619) 344-2532 

639 

UNION OIL 

LIQUID 

S1\LTOH SEA 
lID 9 CELLAR UUFILTERED 
8-14-84 

SODIW.J (Na) 

CALCIUM (Ca) 

POTASSIUM (X) 

MAGNESIUM (Mg) 

CHLORIDES (el) 

BORON (SO> 

LITHIUM (Li) 

SULFATE (904) 

CARnONZTES 

BICAIUlOrTATES (nC03) 

IRON (Fe) 

LEAD (Pb) 

pU 

S CABANAS si9ned by Linda L. 

P~POr.TED: 9-27-84 

REC~IVED: 8- 14-84 

101,250 ppm 
14,550 ppm 

4,255 ppm 
8,410 PPlt 

206,154 ppm 
270 ppm 

9!).2 ppm 

600 ppm 
LESS Tltt'\N 0.1 

138 ppm 

1.78 ppm 

11.7 ppm 
6.3 

,/~v 
. . ,.y , " ' -, / / .).- 7 

f '/ "'«l .. " ,/ '.' ', . ' / 

IIPPIIf=n f=I\JTnMnl new p, NFMATOLOGY • SOIL & PLANT NUTRITION • LABORATORY ANALYSIS 

. .i 



106 SOUTH 8TH STREET. BRAWLEY. CALIF, 92227 

639 

UNIOH OIL 

LIQUID 

Sl\LTOU SEA 
IID 9 CELLAR UHFILTERED 
8-14-84 

SODIUZ,s (Ns) 

C1\LCIUJ.1 (Ca) 

POTASSIUM (R.) 

l.ffiGNESIUM (Mg) 

CHLORIDES (el) 
BORON (BO> 

LITHIUM (Li) 
SULFATE (S04) 

CARnO:mTEG 

BICrumOrlATES (UC03) -IRon (Fe) 

LBAD (Pb) 

plI 

(619) 344·2532 

REPORTED: 8-27-84 

RECEIVEDs 9-14-84 

101,250 ppm 

1'4,550 ppm 

4,255 ppm 

8,410 PPlt. 

20'G ,154 ppm 

270 ppm 

9!l.2 ppm 

600 ppm 

LESS Tllt,\N 0.1 

138 ppm 

1.78 ppm 

11.7 ppm 
6.3 

r,,"j / 

/" / // ,/ ,~/:;jO~N D. BUSH 
'J" / /.,' / ./ ,,' /. ~ 

" ~J-. 1 '. - ",'/ /_./,J,~ -; . " ... .-:- . ,,:-:./!., .// ';" "/~ , '; " ,.; ":/ , ' ' .r ~ .( " ,/ ('[: P Ii ,'0,0:, 
';"":""T"J -"'"i' ,..;,.;,..,.,-..;..;;..= ... ____ ...;...;;...~'-=-~-..........,;--O;~ ..... ~-')----'-- ,). ; '-!. ' .. {J . 

S CABANAS signed by Linda L. Conaway"CHECKP.D 



l!l.l L . tAVAllE' 
LiL. . ..A'IIlI1tIII"y Inc. 

• ChemISts and C"",,>suI!8nlS 

Repo.rt 

1910 W. McK/nl.y. Suite 110 • iFnt.no, CA 9372' • (209) 233-6129 

Unoeal Geothermal Division 
P.O. Box 1805 

0. f Ger.en"-,- 1. 

Indio 
01726 

CA 92201 

Ident: i heat ioYl, 

=, 

Mir.era.1 

---------------------------------ppm. 
No" IlKcriptiol'b pH EC CaC03 1£03 C03 OH Ca Cl K Fe IIII! 

ulhos/Cli 
fllQ.--) (see) (2581 (8.31 

~1 IID-9-G-l-1 (4/21/81) 7.3 1141 2289 59561 314 1.4 1648 
82 IID-9-G-l··2 (Drilling n~id) 11.8 (8.1 1148 In8 ~ 1.1 e.2 
83 I1D-9-6-1-3 (4/22/87) 6.9 278 232Q1 941" 536 178 489 
B4 IID-9-G-l'-4 (4/28/87) 7.7 1258 2198 477" 314 e.7 1628 
85 U-3-BH (4l28/87) 7.3 1338 3Ql40 289t8 99 e.3 3218 
0G Salton Sea (4/28/87) 8.5 174 622 8578 134 1.1 722-

~Y"la.1ysis BRANCH OFFICES: 
• STOCKTON (2t' -6097 

Mn 

(8.85) 

• TULARE (209 ~-0608 
• INDIO (619, .-5171 

Lab No. 63955 
Samoled 

Submitted 04/30/87 
Sl.1bmi tted Bv Dave Roht~s 

Reported 06/17/87 
Office Fresno 

Ranch 
ce: Unocal Santa Rosa, Dave Rohr 

--------------- mg/L 
Ha S04 B Si0

2 
TDS . Br*'< 

(258) (SM) 

219811 768 27 32.9 82910 260 
826 381 '.4 4.3 4181 10 

51688 1_ 66 90.7 168110 540 
24201 698 28 56.9 82488 330 
11411 270t 6.3 28.2 54680 200 
5958 4811 5.6 23.1 22201 46 

*MCL: ~KinUi Contalinint Level according to the California Domestic Water Quality and Monitoring Regulations. (Title 22) 

**Additional Analysis 

Yours tr'uly, 

Nat B. Dellavalle 
Manager 

NBD:aap 

Enclosulr"es 



RESULTS 

SAt-1PLE 180/160(V.S110W) D/B(V.Sl1 
----.- ------- ------------------------------------- -----_._- -
Salton Sea - 1 4.28.87 -5.40 -5.41 -61. 0 -62.5 

IID-10 2.06.88 -3.47 -56.5 -56.:3 
hrine 10.00 

IID-9'-G-l 31 4.22.87 -2.03 -46.5 -47.3 

I I D _. 9 .- G .- 1 21 4.22.87 -11. 63 -98.3 -98.5 
drill fluid 

I1D-10'-2 0.7':.) 0.77 -72.3 -73.1 
brine #2 16.30 

I1D-'10-2 -1. 43 -60.4 -61.8 
condensate #2 16.30 

IID-9-G-l 11 4.21.87 -2.73 -53.9 --55.1 

IID-10-l -1.60 -62.7 -63.5 
condensate #1 13.30 

U-3-BH-I 4.28.87 -7.86 -86.9 -88.1 

IID-10-1 0.58 0.61 -65.9 -64.1 
brine #1 13.30 



053ld 

November 8, 1983 

TO: IID-12 Well File 

O'JI /(~; :-FM: David Holligan ~1 V 

RE: Origin of Water Flowing into the Cellar 

On November 1, 1983, I took a water sample from the IID-12 well 
cellar. This sample was submitted to the Salton Sea lab for a 
TDS analysis. The .sample TDS was 70,500 ppm. A vacuum truck 
was then used to suck the water from the cellar, and the mud 
was cleaned from around the wellhead to find the water source. 
Water was flowing out of the south side of the 20" X 30" 
annulus, and appeared to be coming up adjacent to the 20" 
casing. The water temperature was measured with a laboratory 
thermometer at 45°C (122°F). 

Two .additional·samples were taken. 'One was submitted to the 
Salt~n.Sea laboratory for TDS analysis, and it confirmed the 
earlier TDS. ·:...·The other. sample' was submi tted to GHT 
Laboratories in Brawley for-elemental-analysis as shown on the 
attached da~ sheet. - The water flow rate was calculated by 
measuring the level change" in· cellar over a 2 hour period. The. 
calculated rate was estimated between 0.5 gpm and 1 gpm. It is 
assumed that no water was leaving the cellar during this period.' 

DH/lc 
Encl. 
cc: W. E. Nellis 

D. s. pye 
w. B. Blaikie 
J. L. Kuhn .. 



Technical Memorandum 
Unocal Science & Technology Division 
Brea, California 

UNOCALa 

To: Mr. J. D. Bush 
Indio 

From: J. C. Shen 

Department: Exploration & Production Research 

Subject: 
VONDERAHE #1 AND lID #9 
SEEPAGE BRINE ANALYSIS 

cc: Library (2) 
Patent 
B~ A. Gallinatti, Santa Rosa 
G. C. Graham 
G. A. Gritters, Indio 
D. L. Hale, Indio 
R. D. Hutchins 
C. J. Mc Clanahan 
D. S. Pye, UOC 
D. T. Rohrs, Santa Rosa 
R. N. Upadhyay 
L. D. Weber 

OBJECTIVES 

Memo: E&PP 87-165M 

Date: July 8, 1987 

Project: 638-67207 

Supervisor: P. J. Durning 

Analyze brine samples collected on May 11, 1987, from lID #9 cellar and from 
Vonderahe #1 cellar and grout hole #1, Imperial Valley. Investigate methods 
to stop brine and gas seepage through set cement columns. 

CONCLUSIONS 

The analyses of Vonderahe #1 cellar and grout hole #1 brine samples indicate 
that there are at least two brine aquifers between ground surface and 550 1 

depth. The deeper aquifer between the depth of 305 1 and 480 1 is more saline 
than the shallower one above 305 1

• The shallow aquifer is probably similar 
to the Salton Sea water in composition. Judging from the unusual distribution 
of bicarbonate concentration in the brines, there are probably at least two 

~ C02 gas zones associated with the aquifers. 

By comparing the analyses of the lID #9 cellar sample with another sample 
taken in March, 1984, it is evident that the composition of the 110 #9 
seepage brine has not changed much in three years. 
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