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Table 1A. Average concentrations in geothermal brines, mg/1.
1

Table 1B. Average concentrations in water samples in Salton Ses &(GRA. mg/\.

p————

Te

r"a'mmhm}ﬂ;m {"grm’ﬁ'? "“eﬁim" asf. Hesﬂ Vail4 Canal Sump 120 Sinclair 4 Sump 116 Vail4A Drain Alamo River Salton Ses
( N ;. ;. 52000. .10000 | - 22000, 4200. . 2600, 168. 1080. 58442, 2470. 970. | © 607,  ~..10600. )
\x e \ \ 14000. 1400, ‘l 3800. 260. 190. 6.3 20. 14918, 247, 66. i 15. |195.:
C L 24000. i,6%0, | 8100, 880. 130. 93. 3. 26992, 2050, 437. !, 200 850,
H Hg )"' 106, 188, n, . 5.4 3.4 3. 187. 736. 315, . 160, 20, 1200
’ 145000. 18000, 46000, 7900. 3900, 158. 989, 15590, 8540, 1870. 760, 14700,
| .\n’j ﬂ"”uﬂ q’*tﬂ | T ﬂé‘ﬂ 387, 1990, 19 IS0 B0 960, . BI0O.
' *c0; 0 3. o 3.3 15. <2.5 2.5 <2.5 2.5 | 63.
. HCO3; ., 140, 2900. 49. 27. 490. 152. 338, 0. 380. 330. 205.; 11 143
" 105 j 240000. 37000,  76000.  14000. 7600, 928, 5030. ., 266560.  17700. 5970. | 3000. | 38600.
pH 5.2 15 N6 6.5 7.3 8.2 7.07 5.3 6.0 7.6 7.7 8.8
SR N L <01 0.16 0.005  <0.005 10, 0.005 0.005 0.007. . <0.01
LB T30, P63 i 140, 4, 5.4 0.25 1.1 332, 9.7 2. 0.76 6.8
T O S A SR, 0.09  0.097 1100, 056 0.093 02|  0.07
o A, ' 0.07 , 0.1 0.53 0.03 <0.005 0.005 a. 0.075 0.007 0.014 0.08
PE T, 2.4 - 1.6 2.0 0.5 0.57 14, 0.48 0.05 ' 0.66 1
Fe 2300 0.3 65, |22 2.2 0.03 0.08 1240, 0.26 0.08 0.085 0.24
Li e, 48, 100. 9.5 6.3 0.08 0.31 304, 14.3 1.24 0.23 .2
N 1200. - 2.8, 190, 2.7 0.42 0.01 0.30 1475, 47. 1.9 " 0.035 0.08
Mo e i 0.03 0.1 <«0.01 <4, 0.31  <0.01  <0.00| <0.2
SRR [ RERLE X SR, B 1.9 0.09 <0.01 0.00 60. 0.29 0.02 0.01 | <0.1
el i, ; | 1.2 <0.005  <0.005 <0.01  <0.005  <0,005;  0.02
Sr 500, . 340, 53. 3. 1.3 5.0 448, 38. 6.0 3.2 13.5
In 660. 0.04 14, | 0.83 0.07 0.02 0.03  600. 7.8 0.12 0.02 0.03
K/Na x 10 2,68 1.3 1.75 ' 0.6 0.74 0.38 0.19 2.55 1.0 0.68 0.25 0.18
€1/504  1730. Ne. 80. 2. 0.44 0.50 8140, 5.36 1.26 0.79 1.82
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® CHLORIDE DETERMINATION VIA MOHR METHOD
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Date Time Location :
< AT Luvdsay Rd
SEMPLE POINT: psig °F %
Pressure Temperature Level
¥ NON-CONDENSIBLES pH
Trial I Trial II
Erlenmeyer + ml sample 7/4 g 73? g
- Dry 125 ml Erlenmeyer - 70, C?‘ g9 - 727 <
Weight of sample [.O g ,\D c
ml AgNO, normality (N) R a ml G. 7 n
B |
- ml AgN03 to titrate blank - ‘ I ml - ’ ( ‘n
Net ml AgNO3 7 5 ml ,_4 (O T
PPM Cl in Brine
(net ml AgNO,) x (N AgNO,;) x 35,450 _
Weight of Sample -
| 25, $786 pem| | 23,397 o
PPM Cl in Steam
(net ml A§N03) x (N AgNO,) x 35,450 x (100-% Non-Cond.)
Weight of Sample x 100 '
ppm _P
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: 344-2532

LABORATORY N0 007029 E
FOR UNION OIL
SAMPLE WATER (l ) A

IDENTIFICATION 200 FT WELL AT FIELD OFFICE
LINDSAY RD.,

Bosed on somple --- drown by this ioboratory

delivered to us -

RESULTS OF ANALYSIS
SoDIUM (Na)
CALCIUN (Ca)
MAGNESIUM (Mg)

POTASSIUM (K)

GHT LABORATORIES OF IMPERIAL VALLEY

GHT LABORATORIES OF IMPERIAL VALLEY, INC,
! 106 SO. 8th STREET, BRAWLEY, CALIFORNIA 92227

REPORTED] —8—B2
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OR(GINAL  FLewt)  AnNALysES
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ASB- m)/h(? NA <00l NA jo1l A O5.S0 Sb | .23 26 2.3% 4720 NA
3 31”"“ NA A b.> | 3oye NA 0. %0 99 N A 2210 NA [ oo A A
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Ji-l et | NA <0, | 19 U300 NA 2.1 350 NA 3/50 1.9 2500 /.o
T\ | | BB ~A bl 2320 DA )70 S 306 N A H=9 NA | slkoo N A
o=\ | <0.%3% | «3%.3% 73.9 2374 oML 4.7 LS 10, | 450 3.7 4o | 2.60
POl | I m 16030 Hooo LoD




ORICIBAL Cleatd ARALYSES
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TABLE 2-6

CHEMICAL QUALITY OF SHALLOW GROUNDQATER

CENTER OF S 1/2 SECTION 33, T11S, R13E, SBB&M
{7.4 Miles East of Power Plant Site) "

Constituent

Chloride (C1)
Sulfate (S0»-)
Silicon (Si§
Silica (Si0,)
Lithium

Sodium (Na)
Potassium (K)
Calcium (Ca)
Magnesium (Mg)
Iron (Fe)

Lead (Pb)
Manganese (Mn)
Arsenic (As)
Zine (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

T7.15
37,500

SOURCE: Environmental Impact Report No. 211-78
entitled "Forty-Nine Megawatt Geothermal

Power Plant and Facilities,
June 1979.
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Brawley, California
January 20, 1982

TO: Walt Nellis

FM: Jose Perez A"’"‘* @\,,

RE: Abandonment of A Water Hole
‘"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-1031 shows the location of the hole
in relation to the new building and Drawing IV-1046 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 lbs 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: g

< TLBR NTED N L £ &

n




WwWalt Nellis

Page 2 - January 20, 19€2
Ion Concentration, mg/l
Sodium (Na) 10,000
Calcium (Ca) 890
Magnesium (Mg) 3,750
Potassium (K) 270
Chloride (C1l) , 22,525
Sulfate (SOy4) 109

Based.,on 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 (vVail 4A runs north-south and is
approximately 98 feet to the west of the new hole) as follows:

Concentration, mg/l

ion New Hole Sinclair 4 Vail 4A Drain SS Geoth Brine

Sodium (Na) 10,000 58,442 8970 52,000
Calcium (Ca) 890 26,992 437 24,000
Magnesium (Mg) 3,750 736 160 106
Potassium (XK) 270 14,918 66 14,000
Chloride (C1l) 22,525 154,590 1870 145,000
Sulfate (SOy) 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/s0y4 206.65 8136.31 1.26 1726

The K/Na, Ca/Mg, and the Cl1/SO, 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.,
"Chemical Fingerprints To Assess the Effects of Geothermal Development
On Water Quality in Imperial Valley', Lawrence Livermore Laboratory,
Reprint UCRL-81177.
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SAMPLE TAKEN FROM IDD-12 CELLAR
ON NOVEMBER 1, 1983
ANALYZED BY GHT LABORATORIES

pH 6.35

Concentration (mg/1l)

TDS 70,400
Na*t 19,300
catt 4,190
Kt 310
Mgtt 2,630
c1- 41,400
Boron 18
Lithium 8.4
coz ~~ 0
HCO3 ~ 1,085
Fe total 49
pptt- Undetectable @< 0.05
Silicon 51.2
Silica 109.4
S04 ~~ 2,160

Brown sediment present in the sample container may be iron
and/or silica.




ORIG-INAL  FLw)  ANALYSES
<Ample
# Ut A 9 A$ B Ce. Cu Fe ke L /14,) M Na 3o
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ORINAL  ELad ANALYSES
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NEAR SURFACE LHATERS
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GHT LABORATORIES OF IMPERIAL UALLEY, INC,

06 SO. 8th STREET - BRAWLEY, CALIFORNIA 92227.2531

NSRS \?‘\“\\ (619) 344-2532
?NN; ‘S%ﬁﬁﬁ
N
LABORATORY N0, 008373 E REPGRTED 10-27-83
FOR UNION OIL SAMPLED
SAMPLE " BRINE RECEIVED 10-24-82
IDENTIFICATION ~ 10-19-83
IID CELLAR 12300 ( LTO*S)
SALTON SEA
BABED ON SAMMLE U DRAwM BY THIS umwtc:mv n ervown 1o ua
RESULTS OF ANALYSIS
pH 6.20
BICARBONATES (HCO3) . 355 mg/1
CARBONATES (C03) .0
SODIUM (Na) 42,500 nmg/1
CALCIUM (Ca) 3,250mg/1
POTASSIUM (K) 595 mg/1l
MAGNESIUM (Mg) 543 mg/l
CHLORIDE (Cl) 71,800 mg/l
BORON (B) 40 mg/1
LITHIUM (Li) 16.1 mg/1l
LEAD (Pb) ND LESS THAN 0.05 mg/l
SILICON 15.7
as SILICA 33,7 mg/1 *
TOTAL IRON (Fe) 5.25 mg/l *
SULFATES (S04) 246 mg/l

SILICA AND IRON FROM DILUTE SAMPLE

% § A

CHT LABORATORIES OF IMPERIAL VALLEY

| g e,
‘Eéf_@ ’ ﬂﬁéz{é , %@M Y "y

STEVEN WADE signed by Linda L. Conaway

As & mulual protection to clieals, the public and ourselves, all taports are submitted s (ha conlidential property of clients, ancd authiirila i
lor publication of statements, conclusions or exirscts lrom or regarding our repcrir (c teserved, panding our weilier approval




Jnion Oil Company of Catifornia In Reply Give No.

dilylE

Salton Sea, California
November, 14, 1983

TO: Walt Nellis
Q'

FROM: Ernie King
)

RE: ~FEP-14 Water Level R
c - = . 50
A ‘4’ wa&’b PA’.;,@

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 conductor 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° F.

The water level will be monitored daily as well as the level in
IID 5 cellar and relative level and flow of the drain ditch
directly west of the plant site.
.»\’
T | yeo WED
cc: Bruce Blakie ¢ ' < D!
Jim Kuhn e 1
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‘Union Oil Company of California in Reply Give No.

LEERE 7SR

Salton Sea, California
November, 14, 1983

TO: Walt Nellis
FROM: Ernie King

RE: -FFD—14 Water Level
<N =14

—rt N

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 1id 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 conductor 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° F.

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

!
e N
g 24 T B XC . l,d L 5
cc: Bruce Blakie ¢ §,t>‘
Jim Kuhn e 3




Union Oil Company of C._ urnia 6@4»‘ /‘OL %9 A

unioen

( TOTAL DISSOLVED SOLIDS DETERMINATION
Sue
SAMPLE: I I L A7 T JL
DATE TIME LOCATION
SAMPLE POINT: 1§ byl OF. psig $
Temperature Pressure Level
SAMPLE SIZE: S ml FILTER SIZE: L5 um
¥ NON-CONDENSIBLES (™ %
Trial I Trial II Trial IIIX
Weight of Crucible & Sample 29,28 g 2. 4 reg 2L, e Ang
-‘Weight of Crucible oy citd 9 24. 29U 9 2. 7225 9
Weight of Sample S 19l g S 157 g £, 194 < g

éELght of Crucible & Dried Solids 2(].344Y g 2. (-P»¢. g 22.0%r> g

Weight of Crucible 2y, ol g Pu.2qul. 9 25,729 g

Weight of Dried Solids 27 90 g 7 SN g RN Y) g '@
‘Y 2 296 82
ﬂUc. Gz‘l_\,:_ﬂf{‘{‘lﬂ

T.D.S. (ppm) 62,37/ ppm (2 S95 ppm(2 7Y ppm

Wt. of Dried Solids g X 106 (100 - & Non-Cond. %)*

Wt. of Sample g X 100

Analysis By:

z»f)
* Assume % non-condensibles = 0 for brine samples d{‘”w

T PAERSIS
Q%UWM F e ‘et el

D
NOV 111383 ;gz

TN o - RIS AR
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GHT LABORATORIES OF IMPERIAL VALLEY, INC.
106 SO. 8th STREET, BRAWLEY, CALIFORNIA 92227
344-2532

LABORATORY N0.7099 ADDITIONAL REPORTED] _1 g..g2o

FOR UNION OIL SAMPLED

SAMPLE WATER RECEIVED] —(,—5H 2

IDENTIFICATION 200 FT WELL AT
FIELD OFFICE
LINDSAY ERD

Based on sample ... droawn by this loborotory O

delivered to us - - . K
RESULTS OF ANALYSIS

CHLORIDE (Cl1) 22,525 Mg/l

SULFATE (S04) 109 Mg/l

GHT LABORATORIES OF IMPERIAL VALLEY

%M,‘;/X c_ ,.

L S
STEVEN WADE

As @ mutual protection to clients, the public end ourzelves all reports are submitied as the confidential property of clients, and suthorization

for publication of statements, conclusions or extracts from or regarding our repofrts 13 reserved, pending our written approval.




R TR S R S

ID

SA LT

COLLETEY

(Loaex CLIRY e

N

16 BRINE 2/4/5%

it

/QMM/,MQ- Ao pa

FISIE v AT

Lya’

[ TFeAYY

N\
A )
—_—
DA

y o ,, ‘._.:...

L HEHEEREREEFF SRR LY LA LS B LSS HFFERXAEBERLEL LR E

. LIMG

%*%%%%%%*%%%%%%%%%%%%%%%%%%%%%%%%*%&%@**%%%%*%%*%%%%%%%%*%%%%%**%%%%%%

SRECTES

=
f}_i

o

03

LI I S R A I R
ra b [0

bo B A SO

m

HOBETI

R R B I s x e o3 T i SO 1
DA 1 R SN j

[

l_a
M
Mo
i
Fb

CONCENTRATION
(ppm)

E1240.,42
S24.60
2BE74, 07
A5, 0O7F
14,73
M.
108,53
24,05
11.09
L&E.FD
M.D.
MaTo.
M. I
M.

S bk
NI,
M.D.
MN.D.
N.I.
M.D.

WN. T,
N.D.
M.D.
8.18
M. Do
N.D.
M.D.
M.
M.D.
N.D.
fa s
N.D .
M.D.
N.D.
fa ).
N, D
118.
MN.A.
M. &

D0

MD 2l
NSNS S /IR

ANALYTICAL
METHOD

D e e e T O e S R S R T el R T T e R T ol = oo S S S S S

ey

1
10

L ﬁwne ﬂ4¢i\
eecfpl =
Iy

DETECTION
LIMITE

4.17

-

PRl R]

-

A
- 83
(-
4,17
B
L .a7?
iy
e

o
e
n 0
L
-
=
e
o B

COMCENTRATION
(MOL AL

. 1 ZEE+O1
F4E-01
.”?”E—nj
L 188E-01
. SAAE DR
. ”4F—HT

. BETE-OD
“,nqg_ﬁw
.ﬂan—n
EABE-0S

Z2HTE-04
 FRESE-04,

L, TGTE -4
L 2GTE-05
L 119E-04

. 1 &C )E—i:)q,
- SESHE-OD
W e E 05
L 1ASE-GX
AEYE -0
. 142E-04
L B4R —05
L FORE-GS
A1 1E-04
P ASEE-O4
. FIBE~04
1748~
=3qu*nT
L 1484
. lETE—|)=
»FLAE-O

,%qﬂE—ﬁﬁ

“UUUE+Vu




g bmcuu’um TECHNICAL SERVICE INC
4 ' ATS

3700 ROSEDALE HWY., BAKERSFIELD, CALIF. 93308

Malling Address: P. O. BOX 9098, BAKERSFIELD, CA 93389

00986 4 E A09 ¢ LoDs, INC. RppORTED: 3-22-84
105 South 2th Street '

UNION OIL Brawley, CA. 92227

LIQUID (618) 344-2532 RECEIVED: 3-1-84 -

1249 Sowple Leova Cltar

: IID 9 SALTON SEA . . ‘
o o e sepiyingf o
" REPORTED IN MG/L '

CALCIUM (Ca) - 3600 *

MAGNESIUM (Mg) 1360

SODIUM (Nw) : 33,930

POTASSIUM (K) 741

BICARBONATES (HCO3) 794

CARBONATES (CO3) LESS THAN 0.1

CHLORIDE (01) 61842

SULFATE (S04) 525

BORON (B) 55

SILICA (Si) 87.3

LITHIUM (Li) 13.8

pH 6.8

TOTAL DISSOLVED SOLIDS 102,395

LANGLIER SCALE 1.63

\ .
S CAB

ANALYZED FOR GHT BY ATS LABS

-
! I A
Sleve R 4 T

?%m, Tyetne) 6?1
Tlpz"t‘) Cﬁ_\h\ 2‘:\ L€

APPLIED ENTOMOLOGY & NEMATOLOGY @ SOIL & PLANT NUTRITION @ LABORATORY ANALYSIS &

POLLINATION SERVICE |

/aney any aana P N ROX 9089 BAKERSFIELD, CALIF. 93389




/‘\

heo UAPR - -3 1854

AGRICULTURAL TECHNICAL SERVICE INC ﬂlg

3700 ROSEDALE HWY., BAKERSFIELD, CALIF. 83308

Malling Address: P. O. BOX 5089, BAKERSFIELD, CA $32889

P "
) 105 South 2th Slreat .
UNION OIL Brawley, CA. 62227
LIQUID (619Q) 344-2532 RECEIVED: 3-1-84
1245 {;
IID 9 SALTON SEA ‘A}“,}c nxl(ll“af

\/ J I'd
ﬁpsl« é’cl«r“' &(Y"-" O“APH*(M /‘*1 [oc ’{ruck,

REPORTED IN MG/L

CALCIUM (Ca) 3600
MAGNESIUM (Mg) 1360
SODIUM (Na) 33,930
POTASSIUM (K) 741
BICARBONATES (HCO3) 794
CARBONATES (CO03) LESS THEAN 0.1
CHELORIDE (01) 61842
SULFATE (S04) 525
BORON (B) 55
SILICA (Si) : 87.3
LITHIUN (Li) 13.8

PE 6.8
TOTAL DISSOLVED SOLIDS 102,395
LANGLIER SCALE 1.63

/ . .
A//f: ,?/%.4 4‘ 't ‘ ,14,,-/,],// ) = .f?,/J L/ //V
HECXED

S CABANAS sitned by Linda L. Lona“a;;\ CHEC:

ANALYSLED FOR GHT BY ATS LABS
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HEINE

106 SOUTH 8TH STREET, BRAWLEY. CALIF. 92227

(619) 344-2532

- B 596 REPORTED: 8-29-84

UNION OIL
BATER RECEIVED: 8-3-84

CELLAR IID 9

REPORTED IN MG/L

CALCIUM (Ca) ‘ 4,319
MAGNESIUM (Mg) 1,610
SODIUM (Na) 55,000
POTASSIUM (K) 822
BICARBONATE (HCO3) 551
CARBONATE (CO03) 0
CHLORIDE (Cl) 89,743

' SULFATE (S04) 1,100
IRON (Fe) 3.75
ALKALINITY 451
pH 6.7
LEAD (Pb) 0.83
LITHIUM (Li) 26
BORON (B) 59

) A

S CABANAS signed by Linda L. ConaWway CHECKED

APPLICD ENTOMOLOGY & NEMATOLOGY @ SOIL & PLANT NUTRITION & LABORATORY ANALYSIS




7 AGRICULTURAL TECHNICAL SERVICE INC A ’s |

3700 ROSEDALE HWY., BAKERSFIELD, CALIF. 83308

Malling Address: P. O. BOX 9089, BAKERSFIELD, CA 83388

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

REPORTED: 8-23-84

RECEIVED: 8-7-84

Yinda L. Conaway CHECKED

A

614
UNION OIL CO.
LIQUID
SALTON SEA IID 9 CELLAR 8-7-84
MIKE ‘ o
SODIUM (Na) 111,406 ppm
CALCIUM (Ca) 8,437 ppm
POTASSIUM (K) 1,553 ppm’
MAGNESIUM (Mg) 3,750 ppm
CHLORIDE (C1) 141,026 ppm
BORON (B) 72.0 ppm
LITHIUM (Li) 38.25 ppm
CARBONATES (C03) 0
BICARBONATES (HCO3) 299 ppm
SULFATE (S04) 1850 ppm
IRON (Fe) 5.12 ppm
LEAD (Pb) 1.26 ppm
/) 7/ %
/L_//// Y ,4;/?/ e _ 54«%;?<<:i .
T 2N A 2T e 0D
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614
UNION OIL CO.

LIQUID

SALTON SEA 11D 9 CELLAR 8-7-84

MIKE
SODIUM (Na)
CALCIUM (Ca)
POTASSIUM (K)

MAGNESIUM (Mg)
CHLORIDE (C1)
BORON (B)

LITHIUM (Li)
CARBONATES (CO03)
BICARBONATES (HC03)
SULFATE (S04)

IRON (Fe)

LEAD (Pb)

////”) 7R
e ,/ . "1.'
L V/ﬁ L/

, AGRICULTURAL TECHNICAL SERVICE INC

3700 ROSEDALE HWY., BAKERSFIELD, CALIF. 83308
Mailing Address: P. O. BOX 8088, BAKERSFIELD, CA 83389

106 S. 8th ST.
BRAWLEY, CA. 92227
REPORTED: 8-23-84

RECEIVED: 8-7-84

111,406 ppm

8,437 ppm
1,553 ppm’

3,750 ppm
141,026 ppm
72.0 ppm
38.25 ppm

0

299 ppm
1850 ppm
5.12 ppm
1.26 ppm

s/
4«€;<Ci JOHN D. BUSH
at

A P, -4 Ep 4w
Stp 4t

Linda L. Conaway CHECKED
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Union Oil Company of California PAMELA

difnEom

TOTAL DISSOLVED SOLIDS DETERMINATION

j. IRVINE

-

IID 9 cellar

SAMPLE: R-T-%4 Il 0o
DATE TIME LOCATION
SAMPLE POINT: OF, psig %
Temperature Pressure Level
SAMPLE SIZE: 540 ml FILTER SIZE: __ - HS um
% NON-CONDENSTBLES 3 T
Trial T Trial II Trial III
Weight of Crucible & Sample g /] .4905 g 11 2.95%8 g
~Weight of Crucible g 6319 g L1 71342 g
eight of Sample g 371213 9 57 2196
Weight of Crucible & Dried Solids g _J2.36€9 g 12 . 895 @
-Weight of Crucible g LI.31%2 g ¢/ 7392 g
Weight of Dried Solids g 10962 g //. 1617 g
194 229 ppm Ava. - ,
T™.D.S. (ppm) d ff 7 ppm /?3/387( ppm /‘(5;066 ppm

Wt. of Dried Solids g X 106 (100 - $ Non-Cond.

¥
%)

Wt. of Sample g X 100

Analysis By:_/ﬁo@?.,

Assume % non-condensibles = 0 for brine samples



57 AGRICULTURAL TECHNICAL SERVICE INC ATS'

=

106 SOUTH 8TH STREET, BRAWLEY, CALIF. 92227

(619) 344-2532

633 REPORTED: 8-27-84

UNION OIL

LIDULD RECEIVED: 8-14-84

SALTON SEA

IID 9 CELLAR UNFILTERED
. 8-14-84 T
\ o=

SODIUM (Na) 101,250 ppm | e gle

CALCIUM (Ca) 14,550 ppm \\\“‘~\--.///

POTASSIUM (K) 4,255 ppm

MAGNESIUM (Mg) 8,410 PRM

CHLORIDES (Cl) 206,154 ppm

BORON (B 270 ppm

LITHIUM (Li) 99.2 ppm

SULFATE (S0O4) 600 ppm

CARBONKTES LESS THAN 0.1

BICARBONATES (HCO3) 138 ppm

IRON (Fe) 1.78 ppm

LEAD (Pb) 11.7 ppnm

pl 6.3

Y f/if,fﬁ F ,y,fv/f;éwi;&tf/
o B DD o 7 ] R i e Y A,

B o g

S éABANAS signed by Linda L. chgwayféﬁﬁCKED

APPIIEN ENTOMOI OGY & NFMATOLOGY @ SOIL & PLANT NUTRITION @® LABORATORY ANALYSIS
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~7" AGRICULTURAL TECHNICAL SERVICE INC

-~

639

UNION OIL
LIQUID
SALTON SEA

IID 9 CELLAR UNFILTERED

8-14-84

sSoDIUM (Na)
CALCIUM (Ca)
POTASSIUM (K)
MAGHESIUM (Mg)
CHLORIDES (Cl)
BORON (BD
LITHIUM (Li)
SULFATE (S04)

CARDONRTES
BICARBONATES (HCO3)
IRON (Fe)
LEAD (Pb)
pil

c -

106 SOUTH 8TH STREET, BRAWLEY, CALIF. 82227

(619) 344-2532

REPORTED: 8-27-84

RECEIVED: 8-14-84

101,250 ppn
14,550 ppm
4,255 ppm
8,410 PRM .
206,154 ppm
270 ppm
99.2 ppm

600 ppm

LESS THAN 0.1
138 ppm
l.78 ppm

1.7 ppm
6.3

'f /'
T

P
R Tt
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Report of Gerner~1 Mirmeral Aralysis BRANCHOFRCES:

I ¢ STOCKTON (2¢° -6097
L LAVALLE® STULARE (209~ 0508
La. _setory, inc. « INDIO (618, 517
® Chemssts and Consultants
1910 W. Mckinley, Sulte 110 « Fresno, CA 83728 « (209) 233-6129 Lab No. 63955
Sampled
Unccal Geocthermal Division Submitted ©4/38/87
P.0. Box 1805 Submitted Bv Dave Rohrs
Indio CA 32201 Reported ©6/17/87
81726 Dffice Fresno
Ranch
Identification cc:  Unocal Santa Rosa, Dave Rohr
ppm - mg/L
No. Description pH EC CaCO3 HCO3 CO3 OH Ca Cl K Fe Ma Mn Na S04 B Sio TS B
ushos/ce 2
M0t ——) {508) (250) 0.3) {8.05) (250) (500)

@1 11D-9-6-1-1 (4/21/87) 1.3 1149 2280 59561 314 1.4 1640 23980 769 e7 32.

9 8298 260
82 11D-9-6-1-2 (Drilling Fluid) 11.8 @.1 1148 1778 42 8.1 @2 826 30 0.4 4.3 4180 10
83 1ID-9-6-1-3 (4/22/87) 6.9 27 2320 9afee 536 176 4% o1600 100 66 90.7 168988 540
84 11D-9-6-1-4 (4/28/87) 1.7 1250 219 47768 314 8.7 1628 4200 6% 28 56.9 82408 330
85 U-3-BH (&/28/87) 1.3 1338 3040 28990 9 8.3 3219 18400 2708 6.3 28.2 54680 200
8 Salton Bea (4/28/87) 8.5 174 622 8570 134 0.1 T2 3950 48 5.6 23.1 ccom 46

#ACL: Waximum Contaminant Level according to the California Domestic Water Quality and Monitoring Regulations. (Title 22)

**Additional Analysis

Yours truly,

Nat B. Dellavalle
Manager

NBD:aap

Enclosures




SAMPLE

Salton Sea -

IID-10
brine

IID-9-G-1 31

IID-9-G~-1 21
drill fluid

IID-10-2
brine #2

IID-10-2
condensate #2

IID-9-G-1 11

IID-10-1
condensate #1

U-3-BH-1

IID-10-1
brine #1

1

RESULTS

180/160(V.5

4.22.87

4.22.87

16.30

16.30

4.21.87

13.30

4.28.87

13.30

-2.

-11.

.86
0.58

0.77

-72.

w

(9%}

(2]




BEERE 76 R 05314

November 8, 1983

TO: IID-12 Well File _
FM: David Holligan OW/”;?‘”"

RE: Origin of Water Flowing into the Cellar

A

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
Salton.Sea laboratory for TDS analysis, and it confirmed the
earlier TDS. - The other sample was submitted to GHT

Laboratories in Brawley for ‘elemental -analysis as shown on the
attached data 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/1c

Encl.

cc: W. BE. Nellis
D. §. Pye

W. B. Blaikie
J. L. Kuhn




Technical Memorandum

Unocal Science & Technology Division
Brea, California

UNOCALD

To: Mr. J. D. Bush
Indio
From: J. C. Shen

Department: Exploration & Production Research

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

cc: Library (2)

Patent
Gallinatti, Santa Rosa
Graham
Gritters, Indio
Hale, Indio
Hutchins
Mc Clanahan
Pye, UOC
Rohrs, Santa Rosa
Upadhyay
. Weber

FrOOODOTOOOW
- . - . - [ - - - L]
OZ-4NGLoOr>>on

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 IID #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.

CONCLUSTONS

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'
depth. The deeper aquifer between the depth of 305' and 480' is more saline
than the shallower one above 305'. 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 IID #9 cellar sample with another sample
taken in March, 1984, it is evident that the composition of the IID #9
seepage brine has not changed much in three years.
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CaLLAn  SPRINGS NEAL SUARME WAIEA SOUWRCE
SAmfLg | ELow TeEmp
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SUAFALE Ly ATRARS

NEARZ SUuRFACE LIATERS

AVdusTEd TO £PMm T

# r n r ct o NH ) ™05
F T | sou |MMi|Ze| Siov % T o

A=l | o.el 3 0.0L -~ 760 6.66 —- G40 - s | - 2 o ~ -
5%\ <O (13.% 5.0% — 14243 N - 7933% = lzou| - 3786 = =

- mel X 5 i1
9L | « /.o 29.8 < DS {3 (533 2.4 - LS | — ]| ile 37280 S5 | B
o5 - — - 6 3570 | — - H7ol | = {172]| 23 217243 | -SH | -618
To | <ol (.3 o0L ~ iS3 o5 — 357 | - 7] = a2 - -
Twl| oot ) 0./ - \37° o,0% - 480 | = [330 - S4970 — -~
Tod|  — - - 1o (77 — - 3o | ~ l<oe| U3 Hide |—/l6 | -93.3
ob-1A Ry I~ RY < Ol - 23311 (0.7 — 209 - 247 7.1 HqHgy - -
o3-18 0. 5| 32.© <o.lh - 21N 9.7 — (7R ~ 3] A “34qt - -
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NEAR SURFACE WATEARS

LUACALE TEAZ —
>4 o > AVDYUSTEY TO  FAPm wT.
SAMOLE
# Aj As B8 Ca N Fe k Lc Mg Mn Ne Ba.
A-{ -~ 007 .76 Zo| o.84 O.oHS 1S n.22 (20 LIS o7 SN S
551 — <0,0| .7 233 o.c3 o.lY (91 2.4 "< 0,0% [o38L | o7
S5-L | <o, Lo L2.50 10.1 933 < QLS <., 196 3.1 1257 < l.Q (099 —
553 -~ -~ sS4 L - S ) 134 — 7Ll ~ WA
Do- - doey 0. 93 <ooug | ©.93 6.3 o.08 3s™ 0.0} i68 Q. o9
To-L - 0.0us | 7.0 H37 ool | 0.3 LC .2y /bo 1.9 q7o 0.093
Ty - - 0. l{de —_— 0.) i - e - ¥l -
oA | <o <18 6.4 (325 <53 - 233 7.4 [6L7 ja.Y (2470 | </ 0
o816 | <o.j 2 .1¥ 7.1 (oS53 <o.13 0.4 216 .S Y7 2.5 | 3o <y
o 1| <o | <Ly 13.7 qo7 <o 3| 1.9 130 3.3 xSy 3.6 (163 </.1Y




AlLAmo RINEL
SALTON S&A

DAL pATIAR SATEA
ORSIDIAN BAaTTE SUPES”

ORIGINAL  Cluwd ARALYSES

SAMILE.

TooToll.S
b ~ By = D S 54, L2010

| F S 2 cl = T SOy Ny |20, TDS (pH | 50 " g T
A= 0.0l 2.2 D.0v N A o o.LL NA 9o |NA |pos | 3ce> |7.7|NA | — ~
od <o, | (2.5 0.0 N A 14700 ). | NA- 3100 [ NA|20C | 386ec |83 | - - -
552 | <12 2095 | <o.50 | () (5400 | 2.4 ~NA 3847 | WA |21 | 33003 3| = | Cro) | (-29)
558 NA rOA NA Hb 3s7° N A NA Yoo | A 174 | 22200 |§S | NA | -504 | -6L8
lea~| <D.ol a5 op{ f\))\ 158 0.5 NA 357 VA |17 929 go| ~ o -
Jwu-x | o.01 | (.0 o.|vL N A 1§70 o.65 NA (430 | pPA|230 | s970 |7.6 | — - -
Twa| NA NA N A (o 1770 N A N A 200 Nef<ol | 4o |18 | = | -1l |-982
op-1A | «0.5L A9 <006 -~ AV R~ O — Y33 T olzsy | ysoeHl [69 ] — = -
o6-Ig | <o.572| 2.3 <o — 1200 (0.0 - (590% T [32° ] Yy4erl |2 B - —
og-lc| €0.52 y B <0.Ub s (63 Lz i 300 | — 32| 3389( | 74| ~ - =3

SN0y
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L
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S g- (\3
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AlLAno Rluen
SALTON SEA
DAL FATON LATRA O/Z-((r(thL FLedt) A’Nhl"fﬁ <
O A5 NARBTTE  SUMES
SAmPLE ‘

g fant | g As | B Ca | Cu Fe & Li My | Mma | Na | Ba
AL Inslte]  mA 0001 | 07C | 20! o004 | Oous | (S .23 (20 | co3s | 607 | 0.2
s fmllt] maA =o.L! C.3: o 0.03 .24 (45 32 {200 0,08 Jokas | .07
55~ ""_)/l»t €9.2°0 <.50 |. 105 qs¥ L0025 | <o.lo 200 2,23 283 <[.O (1221 Z2.50
555 |ffm | NA NA Sl | (v | NA o, (34 NAa | 222 NA | s9s0 | NA
Do-| |y NA | poeS | ons 13 <2005 | ©.0% (.2 0.08 35 0.5 163 0.09
TwW-L VW’)“ A ©.005 2.2 Hy7 0,007 0.0% G (.24 ]GO { 9 Q70 0.093
-.Cuo’} ppw\ NA NA o.Yy- (4O NA o | Hr NA oL NA 826 NA
O6-1A |nafl | <o <(29 | 16.4 (§ | <ou3 NA 239 726 (10 107 | (2999 | <r29
015 | Mo[f < 2.l - | (7.5 1085 | <03 0,Yo 231 6.7 (S8 7.7 13419 <129
oeric|mall | zoy <(.29 14.0 923 <o.(2 1.3 (34 2.9 (233 2,62 [(83> <1.29
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SALTON  SEA
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NEAR SURFACE WATERS
AV dusTed TO PPm LT
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CRLLAR  s/ues

NEAR SuAFACE LATERS

ADIUSTRY TO /FAPm wT.
DEN)l"\’ SAMLQ .
rnae| B A3 A S B Ca Cw Fe 3 Le m q Mn Na Ba
o7t |25 — - 22 303 - 4yq? Sss 1% o S67 — 39C 96 s
- T-s-1 —_ - = -~ = - —_ ~ L = — —
oGt [Dg-y —_ - S 3393 — - 493 i2.0 {2972 - 31979 -
o%% Il paes, — o $4 3a5v - 343 75T | 223 1473 - Sogzs -
B = s 7% 3437 - S IS53 53 LY e — 116 _
=B~ - = 27¢ 14559 e le 78 H25% 99- 4o g 131289 =
= |za-s ~ = 27 2230 - 14 214 = 1LH° - 3902 —
il LA - - 2.3 2149 - 2.7 3T - (Co — LA~ —
106§ | o4 - T 357 1Yy - 2.3 3/9 e (723 - 33803 Q.8
ho# ! | T - - [2-3 Hor§ — 2.1 293 3.07 | 2526 = 13540 -
1036 [N -i-y - <o_o| 12.5 3379 ~— 2.4 279 — 21 7% 2. 11776 0.9




ORIGINAL ClLwd ANALYSES
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ORIGINAL FLwi) ANALYSTS
SAmPLE
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