APPENDIX E

KVB-ARB THERMAL OIL RECOVERY
DATA BASE: SANTA FE ENERGIES CO.- (CWOD)
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T RAW I C WA [
) ARMAMENT SYSTEMS, IHC,
742-F N, Valley St,
Anaheim, Calif. 92204

(7314) 635-1524

— . i B
\V/ Toflec h'on Acc uvmuvicts

_vapof Kecovery
im .nger content

inorganics  O. 2497 zjla»w

Vs 29.72 bscE SANTA FE ENCRGIES
o.ca7 ﬂ(‘Q'ﬂS/DSCF Sect. 22, -F'cz_c._ous_
0. 12 Ip/he | -
ENERGY DISPEPSIUE X~RAY ELEMENT Al‘-!f%LYoIS.--j'~

97 S/78

—.

KVE Engxneer;ng/BR
Sample lable: 17 Cu-1 . -
Sample description: %4 micron purt;culutesv

Remarks: LA. wet [mpfr)gemeh.{’ Method.

ETZ P.O.% 14430

Run # 7289-144

PFepnred for:

Resvlts are in micrograms per gram (dry weight/estimated error)
vnless otherwise indicated,

S.e7 | ¢, 9
Aluminum — not detrmd Indxun = (S Rubidium - (44)
’ "‘f 2 “f o S-7
Antimony L (10 Todine 2 (20 Ruthenium- {4
' ‘l-Cr ’ . i " _(' 3 —S
Arsenic - (10 Iridium - <20 Scandium ™= <300
1‘-4 -% Zl‘b
Earium = 2000/200 Iron ¥ 207%/3% Selenium =  (24)
-¢ 5.3-¢
Bismuth *M (30 Lead LI 52/8 Silicon - not detmnd
2.57¢ 2,57 . 3,5
Bromine - (22) Hanganese - 2200/300 Silver - 31/4
-V n6-% 3470
Cadmium™ - 50/6 Mercury - (140) Strontium—- 30/5
6.2t 3,577 267"
Calcium - 6200/700 Molybdenum- 3i/4 Sulfur - i8%/S%
-& = 4
Cesium 2 {20 Nickel L3 _ i20/29 TQDTQlUM.EH (30
¢ s.977 ' 967"
Chlorine - SX/4%Z Niobium - (5.3) Tellurium— (8
. 2.27° , - 34-¢
Chromium - {200 Osmium - (&0 Thallivm = <30
11”3 ., 577 2,2-%
Cobalt - .{100 Palladjium - (4 Tin — {20
'L-S %q‘s
Copper - 110720 Phosphorus— not detrmd Titanium —  (840)
N Bhs _ , S..-f ' 34F '
Gallivm - <10 Platinum - (S50 Tungsten - <30
' ' + ' -‘f zll-{
Gernunlun— (10 Potassium - (0.2 Vanadium - {200
3' p ' -( "9
Gold T (a0 Rhenivm "L <100 veeriom "2 <10
} -5 -7 -y
1
Hafnivm 'L 7 €400  Rhodium >%  «s zinc 7= az0/50
-
erconxun— (10
X, 2t
— S54s410
( ) semiquantitative —_—
o O
Z fpm = U4SWS0 118
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T - - - . |
» 21 ARMAHENT SYSTEMS, INC. .
wells jg’;},?_z 742-F N, Valley st.

Annheim, Calif. 923014
- ‘me.nscr conlent ©O. 0845%"“’”

(714) 635-1524
Vsl ©-62% DSCE " (hof 8S)  Shura = encecEs

Secf*,an 'Z'Z_é ’{‘e”aws

2.09 grams/DSCE WELL CASING EMISSION S
4.2 x5 k/he pec wel. 7, |
ENERGY DISPERSIVE X-RAY ELEMENT ANALYchj“ 9/ S/78

Prezpared for:

Sample lable:
Sample description:
Remarks:

KVE Engineering/Erunetz
i2 Cu-2

%1 micron particvlates

L. A WE* |umjeme_n+ mail.oa(

P.O.% 54430
Run # 789-139

Results are in micrograms per gram (dry w;eght/estxna?ed error)
unless otherwise indicated,

‘g4~ T g- 1
Alumninum — not detrmd Indium. ' = <20 Rubidium - (10
2 -® -7.
. )nAS- . ’1’1 : . Q,L
fntinony — {30 Iodine - (40 Ruthenium=- ; <io
-9 - ]
Arsenic 8.4 (20 Iridium 84 K20 Scandlun’*s (300
-S _6 . _76-
EBarium WS 3.8%/47 Iron >4 - 9300/4000 Selenlum - 4iB/3
R ;-8B -5
] 3,
Rismuth 3 (30 Lead '3 - 30/5 Silicon g (P74)
-9 g.y-8 . 4r‘7
Bromine 3 (20 Hanganese 24 (200 Silver S <10
grq-T 3lq-7 3 ‘
Cadmivm - (20) Mercury - 930/100 Stront;ung 8507400
=S ) -8 N
quciunql; 107%Z/72% Holybdenuh— (40) Sulfur © ?.S%/2%
2.5 % : 2,-8 Y
Cesium - (60 Nickel - (50) Tantalum = °. (30
1 :‘5 g4~ 1.3-8
Chlorine - 2,7%/1% Niobium - <20 Tnllurxun- {30
ha-7 ) 2,1°° 3-8
‘Chromium - {300 Osmium - 5 (S0 Thallium - (30
- 4 -8
Cobalt -1 (70 Pallagive ™ (10 Tin LA™ ca
-3 24" =1
Copper 7= 190/20 Phosphorus= (2% Titanivm ='  (s00
e 1,3~ 3 T
Gallium H2 €10 Platinum = (30 Tungsten 2 (20
dl~$ z,-9 2. -1
Germanium- o {40 Potassium - (0.5%Z Vanadium - <500
. 1,3 2,9-8 )
Cold ¥ <30 Rhenivm = _ <70 Ytirium oE © (20
- - 7 .
K8 q, .
Hufniun?- <200 Rhodium % {10 Zinc - 22_ 530/60
-8
« h
erconiun-—7 <40
- -Y i N
ot ¢ 6 13,262
¢ ) Semiquantitative —_—
-‘-—_—r .
£Ppm,, = 386,738 119 9277 N\
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ACEUITURE

THEMICAL AYALYSIS

PETROLEUM

KVB, Inc.
17332 Irvine Boulevard
Tustin, California 92680

Atténtion Mr. Nickolas Brunetz

R X1

4100 PIERCE ROAD, 93308

LABORATORIES, INC.

BAKERSFIELD, CALIFORNIA 93308

Date Reported:
Date Recejved:

8/7/178
7/28/78

PHONE 3274911

Laboratory No.: 46419 to 6426

" GAS ANALYSES

Sample Description: Chanslor Western Section 22 Steam Recovery Line and

Hot Wells 7/27/78

Sample Source Time
CW-1/6 - Steam knockout

pot inlet line '14:00
CW-1/25 Steam knockout

pot inlet 1line 14:00
CW-2/102 Well 469-22 15:45
CtW-2/2 Well 50-22 17:30
Cw-2/17 Well 407-22 16:37
tw-2/23 -Well 409-22 17:19
CW-2/13 Well 436-22 17:36
CW-2/9 Well 436-22 17:36

- refers to "less than".

Answers expressed as ppm : Pg/liter as

B C LABORATORIES, INC.

o A b

J. J. Eqli&

ch

H2S.

120

HoS

100 :

120 :
-10 :
-10 :
-10 :
120 :
-10 :
-10 :

140

170
-15
-15
-15

-15
-15
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AGRICULTURE

LABORATORIES, INC.

LHEMICAT AWA4YS

peTRoLEUM 4100 PIERCE ROAD, 93308 BAKERSFIELD, CALIFORNIA 93308  PHONE 327-491)
KBV, Inc. | Date Reported: 8/7/78
17332 Irvine Boulevard Date Received: 1/28/78
Tustin, California 92680 : Laboratory No.: * 6419 to 6426

Attention Mr. Nickolas Brunetz

GAS ANALYSES

Sample Description: Chanslor Western Section 22 Steam Recovery Line and
Hot Wells 7727778

Sample Source Time Total Hydrocarbon Methane Non Methane
CW-1/6 Steam knockout .

pot inlet line 14:00 259.3 : 175.5 203.2 : 137.5 56.1 : 38.0
CW-1/25 Steam knockout

pot inlet line 14:00 297.7 : 201.5 218.4 : 147.8 79.3 : 53.7
CW-2/102 Well 469-22 15:45 7.3 : 4.9 6.3 : 4.3 1.0 : 0.7
Cw-2/2 Well 50-22 17:30 0.2: 0.1 0.1 : 0.1 0.1 : 0.1
CW-2/17 Well 407-22 16:37 248.8 : 168.4 177.8 : 120.3 71.0 : 48.1
CW-2/23 Well 409-22 17:19 463.8 : 313.9 215.9 : 146.1 247.9 : 167.8
CW-2/13 Well 436-22 17:36 198.0 : 134.0 -~ 165.1 : 111.7 32.9 : 22.3
CW-2/9 Well 436-22 = ~ 17:36 176.3 ; 119.3 152.4 : 103.1 23.9 : 16.2

Answers expressed as ppm :‘pg/1iter as Methane.

B C LABORATORIES, INC.

Zégw

121 KVB 5807-842




KVB

Sample Code CMOD 7— '27’ 7’3
Tested by: '(/ 8"0/76({2 {DUCE/ , ./ /’7670{0
Date 7- 2’7‘ 79

STATEMENT OF PROCESS WEIGHT OR VOLUME

Firm Name oSANTA FE ENERGY CO i cwo,

Address felows C‘ﬁ%/‘ﬂ/@ Sec 7 on 22
200 we/ o©. = recore,
DATA ON OPERATING CYCLE TIME: 2Zoo wg,,g’s f;;’e » 5’/7/?)79 rv Q doo ek on 70

Start of Operation,Time

End of Operation, Time

Elapsed Time, Minutes

Idle Time During Cycle,Min.

Net Time of Cycle, Minutes

DATA ON MATERIAL CHARGED TO PROCESS DURING OPERATING CYCLE:

5 %
Material dd Cf'f,b/e 0"/ Burﬂed Weight /200 Bab &'bS, gal “
Material 4 or 1bs, gal
'\f!atcrlagmss‘[’e‘g/}O’/ POOGCC(/ Volume "1bs, gal
Material 'Sa”/" ’”/; /5.5 BoD “V/"e/ 5‘200 Bod lbsrget
Material lbs, K gal
Material 1bs, gal
Material ' 1bs, gal
Séc/ron 22 EO’UCOS /62200;°b = 4. 2 ;::rael/: o/ procdoced
00 Ja)
05 burmed per 1 Barre’ ©f Borned
Signature /l‘, M
Title 57’ ofir
Peconﬁrmeo/ é, \.é/?’\ Ao/é/"'f rod. Zr)g[‘ 8—/0—/97? /4-'00 Ar,
Inov’,zzé!g / E?ﬁg%pjﬁ N 4
Vel Satfo wel Mo, | Bob | Bwb | No of dayc | %l head AT ¥ | Dake of dcco um?r
—rt 7 . th Vereoe -
-59.22 | & | 765 3/ 790 F 5/17/7%
9/7¢ &-233-22| 2 ‘o2 3/ o2t 1 5/30/78 ’.

GC-467-22 | 11y | /22 37 190 *F ¢/7/78 |

G496-22 | 66 | 66 3/ 2 oo °F 15 /78

G-498-22 | 6o |997 | 3/ 12b s80°F |yl

KVB 5807-842



INDEPENDENT AGENCY (RETA) TEST RESULTS OF SANTA FE ENERGY CO.
FIREFLOODING OPERATIONS

SUMMARY OF FIREFLOOD TEST RESULTS INLET AND EXHAUST

DARAMETERS DETERMINED . INLET EXﬁAUST
+. Temperature (°F) ambient 107.
2. Moisture (2) 9.8 8.7221
3. HZ;(Mole Z) - : : 7.9:": .
4. N;'_enole ) 78.17 ' " 76.4
5. 02 (MoleZ - Mass Spec.) '20.85 . 0.4

6. 0, (Volume % - Fyrite)? - 20.8 ) 1.0

7. CO2 (Mole %Z - Mass Spec.) 0.03 7.8

8. €O, (Volume Z - Fyrite)? 0 17.5
9. €O (ppm) <1 7000
10. H,S (Lbs/Hr) - o 42.3
11. so, {ppm) . -0 l : 1.9
12. 50,/50, (ppm) 0 _ 0.19
13. NO_ (ppm)? 3.7 2.4
14. THC® (ppm as Hexane) 16 33,600

a
Average of at least two runs.

4

b THC - Total Hydrocarbons - for hydrocarbon breakdown by 1nd1v1dual type
and/or group see following table..
RETA-3216

- Ctrdas ﬂPMCﬁTIO'/A(XPﬁN(/QN
] &r ﬁ&E Freedine 0"9'5@677@”6’ KVB 5807-842

_ Ar PMisway ﬂ‘w«q’Z 3__75 £ Goay Gagseccre, £



GAS CHROMATOGRAPH ANALYSIS OF FIREFLOOD
EXHAUST (250 ML GLASS BOTTLE COLLECT=D L/16/77)

Compound Ppm Vol-% - Compound prpmn Voi%
Methane 55,000 72.0 Rexanes 859. 1.1
Ethaze 7,180 9.4  *Cg Cyclics and/or Hexenes 1,1@— 1.5
Ethe’gle 378 0.5 - Beptanes 27.1 0.3
Propé;:e } 3,370 L4 *C7 Cyclics and/or Heptenes 276 0.4
Propene 1,18Q 1.5 - Octanes , 642 0.8
Butanes 1,814 2.4  *Cg Cyclics and/or Octenes 65 0.2
Butenes 1,240 | 1.6 Iéenzene 354 0.5
Pentanes 1, 1}60 1.9 , Toluene 350 0.5
Pentenes 475 0.6 Xylenes and/or Ethyl Benzene 276 0.4
* These compounds were present in su;:h small amounts
that a positive distinction could not be made be-
tween the cycloparaffins and the olefins.
Total Organic Carbon (TOC Analyzer) 33,600prm as Hexane
Carbon Monoxide 7000. ppm (0.7% by volume)
Calculated Heating Value 126 Bt M/ch foot {net)**

** Btr values taken from "Perry's Chemical Engineers
Handbook", Fourth Edition, pp. 3-142 thru 3-1kk.

FIRE FLOOD VAPOR RECOVERY EHAUST . >
TENAX TUBE
LN16/77

Tenax Tube - GC/MS Analysis (Qualitative)

The following compounds or compound types were identified by
GC/M3:

-  Water Benzene
Propane . Hexenes

m-3216 1 24 KVB 5807-842



Propene Hexynes and/or Hexadienes

Butanes » _Beptanes.

Butenes Heptenes

Pentanes : Heptynes and/cr Heptadienes .

Pentenes Carbon Disulfide | ”;}L
; " Hexanes Thiophene =

*Tbe;following wvere identified by retention time on the gas

chromatogram:
Octanes Octenes
Nonanes Koneres
Toluene Xylenes and/br Ethylbenzene

*A component failure on the mass spectrometer occurred in the middle
of the GC/MS Tun; consequently, mass spectrometer identification
could not be made from that point on.

Note: The Tenax tube released a very large amount of material. Most
' of the chromatograph peaks were so large that the detector was
saturated, and no quantitation.was possible, .

Condensate from Fire Flood Vapor Recovery System

This sample proved to be pPractically all water containing only traces
of oily or organic matter with a distinctive phenolic odor.

A portion of the sample was analyzed by combustion in a stream of oxygen
in a tube furnace for total organic carbon. The evolved carbon dioxide
was absorbed in sodium hydroxide and determiped by differential potentiome-
tric titration.

Total Organic Carbon 0.01% by weight.

A 25 ml aliquot of 1liquid was extracted with 2 ml of carbon disulfide.

A GC/MS analysis (qualitative) was made on the extracted material.

This material was a mixture of phenolic compounds - mostly methyl-, ethyl-,
and dimethyl phenols.

RETA-3216

KVB 5807-842
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Sen{a gnerg 7, 7Le//ou/$ Iévlo or /‘eCOVe/“//

. PARTICULATE EMISSION C}\I_CULATIONSCW o c/-’l'C//ﬂ’h Vgé ﬂf
/4;;1: No. _/a / . Date /"7 7 7-A7- 78 Iocatlon%"w[ﬂ Wm —/EZ&W’Engro‘!“""

ok e
Unit hol/gj&&& “2Fuel____ sampling Train and Methoa (A Wsf omxgﬂd
>itot Factor, Fs 5% ! Barometric Pressure, », 29.3C in. Hg // = .

b
(s'rﬁ JT% EP
. Tot. Liquid collected, V b8Z ml  Total Particulate, M @ <2 } 70&6_
c lepro "n (510 2)

Velocity Head, AP 0.0;2 iwg  Stack Temp., Ts Co *F Stack Area, As O. 43 ft
{(STO 1) {STO 5J

Sample Volume, Vm ‘4502 ft3 Stack Press., Psgi '- 1« iwg Excess 02, xo_x 20 3

{5TO 6) (STO 7) (24_7?(51‘0 )
Orifice Press. piff., # 0.82 iwg Stack Gas Sp. Gravity, GsO- 856 .d.
T AT

Sample Time, 0 52 min Nozzle Dia., DnO. Sézrin. Meter Temp., T. 119 oF
{ST0 B) (STO C) (5TO D)

Select Fg 0il (a) Gas (B) Coal (C)} other:
SC_Feet/10% Btu 92.2 87.4 98.2 )

Press (E) if meter is not temperature campensated.

29.43 520
1. sample Gas Volume Vm_,, = 0.033¢ Va(®,__ + H13.6)375 33.74 sCF

_ }?2_07
2. Water Vapor VW _iq = 0-0474 V, 32.33 gor

3. Moisture Content Bwo = Eq. 2/(Eq. 1 + qusz) ORG 0.442 N.D.

1. Concentration a. C = 0.0154 M::\,'Vmstd 2)\o \ 20.9 l 0. 09 Z grains/DSCF
- . -5
b. C = 2.205 x 10 ° Mn/Vmst%.o,m}{ 0029 ‘i\ 1.39 =10 "1y /pscr

C. C = Eq. 4b x 16.018 x 10° , .o 0.22 grams/DSCM
5. Abs. Stack Press. Ps = Pbar x 1‘3‘.6 + Psg .09 40()3 in. w abs.
1 31 .
6. Stack Gas Speed Vs = 174 Fs JAPTs ,ggl x 1_(;_2_51 oot 81 74 ft/min
3" : .
7. Stack Gas Flow a. Qsw = Eq. 6 X As x T— x ——= Bs_ . 3ol WSCF/min
. Ts * 407 —_
Rate @ 70°F 134
b. 0sd = Eq. 7a x (1. - Eq. 3 wu% DSCF/min
]
8. Material Flow Ms = Eq. 7beq.4hx6024'\240\ 0.0Z wmr —
9. X0, factor | XOf = 2090/(20.9 - X0,%) . 2322 N.D.
10. Emission a. E = Eq. 4b x Fe x Eq. 9 ) 1b/MMBtu
b. E = Eq. 4c x Fm x Eq. 9 & 1000 ng/joule

@20
14077 x Ts{Vm

11. & Isokinetic I = std + Wstd) “ o .
O xVs xPs x IJ'n2
£ calculating by hand: 52 . 400y 36
1) Convert Tg and Ty to °*R 81" 4
2) Multiply EQ 1 by S5S30/Tp(°R) if meter not temperature compensated.
3) Fp = 2.684 x 1075 x Fe ) . Data Sheet 6002-4
’ o o Revised 2/15/78

KVB 5807-842
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"KVB

‘ . . Sample Code c W / 7-A37- 7‘9
Firm and unit (Aawoles Westors //q,ooz /@w%
Fellews SecZlon

Test No. 0 é/ - / P Page
Sampling Station bfat l[‘;}“? +o /‘;704-'1 "ge&o%? a—-7 Date 7-27~ 7?

?ﬁE ITY DATA
Time Svla/).': 'f_ l"“ L@: q? oF 30% RH
Z
s Vel.Head Tefl)\p. Vel. [[Vel.Head Temp.] Vel. Vel.Head Temp. Vel.
20 oint In. H0| °F [t/Sec.}]In.H0 °F [Ft/Sec. |{In.H,0 °F |Ft/Sec.
zo / a3 JéoFl 12.¢
(1 5 2 5% 4 4
- 3 0D 12 ¥
S Tt
.0 1
(?&7/
€.5
<0
50
160°F| 12.9
A. Average Velocity (Traverse)Ft/Sec 2 ,c'

B. Av. Velocity(Ref. Point) Ft/Sec

€. Flue Factor A/B — £ k ¢ v
|

D. Pitot Correction Factor

E. Gas Density Correction Factor "™ i~ w"""“""l

F. Corrected Vel., AxDxE, Ft/Sec

or BxCxDxE, Ft/Sec

G. Area of Flue, Sq. Ft. 0.43

H. Average Flue Temp., °F iEO

I. Flow Rate, FxGx60, CFM Lo 333

{_ 3. Flow Rate, 520 x J/(H+460), SCFM 279
arnummtd |y o msa.»-‘ SCEM

9/76

s 0
ey
)

KVB 5807-842
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Sanrt= e e Energy,tellows 2wel vests
HP-6/ KEYED CALCULATION SHEET*

C PARTICULATE EMISSION CALCULATIONS 2 wellny

test No. (P2 2 Dpate ) Location (Raw\bd W. Sect. 2?’Engr.

Unit No. HE4. 2. Fuel Sampling Train and Method (A Co. WAM{

Pitot Factor, Fs -83 Barometric Pressure, Pba 29 3r in. Hg
(STO
Tot. Liquid Collected, V1 g 4 ml Total Particulate, H:.o:z? 26, "'OZ.‘
Velocity Head, AP iwg Stack Temp., Ts 178 °F
(STO 3] 3 {STO 4)

Sample Volume, vm .b30 ft Stack Press., Psg 3.8 iwg Excess 0, X0.%
1STO 6) (s1T0 7) 2 510 E‘“‘

Orifice Press. Diff., H iwg Stack Gas Sp. Gravity, Gs n.d.

Stack Area, As 0007 £t2
{STO 57

%

Sample Time, .6 22 min Nozzle Dia., Dn °* 25 in. Meter Temp., T n © oF
(310 B) “(STO ©) Ll £ (o)) et

Select Fe 0il (a) Gas (B) Coal (C)| Other:

sc Feet/10% Btu 92.2 87.4 98.2 )

Press (E) if meter is not temperature compensated. o.AAo Measured
. 183
1. sample Gas Volume Vm_ . = 0.0334 Vm(P, + H/13.6) Q m SCF} Ybor

¢ l .
2. Water Vapor VW . q = 00474 Vie 20409, ‘3“-5',!2°31"° 3.9e% _SCF

3. Moisture Content Bwo = Eq. 2/(Eq. 1 + Eg. 2) . eLs N.D.
ISP, INORG, orG
4. Concentration a. C = 0.0154 Mn/Vm_ . Se4. 5 2.04 '502 4 grains/DSCF
- q .
b. € = 2.205 x 10°° nn/Vmst‘?-W}“‘O lo.07 1b/DSCF

3

c. C = Egq. 4b x 16.018 x 10 grams/DSCM

5. Abs. Stack Press. Ps = P, x 13.6 + Psg in. w abs.

bar
6. Stack Gas Speed Vs = 174 Fs vAPTs. ::7 x IG:O 3.8

7. Stack Gas Flow a. Qsw = Eg. 6 X As X 330 4 Ps_ weasured after c°"°‘¢"s“('eW§8€7E°u‘-

Ts 407
Rate @ 70°F
© 0.62 /22 O- 92-83 DSCF/m:.n/well

b. Osd = Eq. 7a x (1. - Eq. 3)
8. daterial Flow Ms = Eq. 7b x Eq. 4b x 6c0-123 \ SIX!O ‘O 122 rs_. 1b/hr

ft/min

TSP ! am,rg

9. )(02 rfactor xozf = 2090/ (20.9 = on\) N.D.
10. Emission a. E=Eq. 4b x Fe x Eq. 9 1b/MMBtu

b. E = Eq. 4c x Fm x Eq. 9 x 1000 ng/joule

. 14077 x Ts (vm + W )
11. 8 Isokinetic I= td 'GO r
_ BszxPsxﬂn +AP —_ aP AT

*1f calculating by hand: Se\{: dr\v.ns Source .—)condanser.—-ﬁ. meter—

1) Convert Ts and Ty to °R
2) Multiply EQ 1 by 530/Tp(°R) if meter not t:emperatur‘[e-| compensmgeg’"'ed "’7 lource

3) Fp = 2.684 x 1075 x Fe Data Sheet 6002-4
Revised 2/15/78
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APPENDIX F

'KVB-ARB THERMAL OIL RECOVERY
DATA BASE: MOBIL OIL €CO., LOST HILLS
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- Tt Sudd » Mt Lot Hins oA |
Flthen + wsde //3 0 ARMAMENT SYSTEMS, INC. '
. C. 09 13 o 712-F N. VUalley St,
- C SCF Anahelm Callf. 92C014
Viu3Hd = 70.96 - (714) £35-1524 o
o.o04b T’““'"/' Mo il oL _\\‘_"‘L-FP«%Q
1.8y 10 ° !k/kr/we-ﬂ Cm‘*{”‘d:nl\,oage.
—/‘”l—f__-—— b .
- ENERGY DIGPERSIVE X-RAY ELCMENT ANALYSIS = 1746779
?. >
P;épured fors KVE Enqiﬁcerlng/N. Krunetz " P.O.%# 14533 -
Gormple lable: Test 4§ 8/24/78 #4414 Run & 739-1S52

Sanple descriptlon: qloss fllter{(net particulates - 0.008%9g)

Remarks: apparent Inconslstencles bztween blank (provided under P.O.
44470) aoand filter background may agenerate unreliable values
for elements llsted in low concentratlons.

Results are In micrograms per square centimeter (dry uelqhté 2 x K;S/, 2
N 2 ' = . Crv
gestinated error) A:100 2 ot ©0.0089 ﬁfa»s/&‘-&k- ‘-3’4%@/;?;
Alunlnum — not detrmd Indlium - €0.07 Rubidlyum - <0.04
Antlmony - (0.2 Todine - - K0.2 Rutheniva- €0.08
Arsenic = <0.03 Iridium - 0.8 Scandium - <1
133 \,
Karium - <0.4 Iron - S?/%]| Selenluvm - <{0.0S
. 237" N s
Eismuth - 0.0S Lead - (0.1) Sillicon - not detrmd
- - T —— s
Eromine - <0.02 Manganece - €0.2 ' Silver - » €0.0E
12" s
Cadmium - <0.4 Mercury - €0.04 Strontium- 0.80/0.4 '}~
,d-‘f fG‘urC R
Calclium (4.8) Kolybdenum- <0.0C Svlfur - (5
. 16-? \
Cesium - (0.3 Nickel --;—iELEZEl Tantalum - (0.1
Chlorine =~ {1 Nioblum - (0.2 Tellurlum= (0.2
Chromium - <0.4 Osmlum - 0.2 Thallium - (0.07
Cobalt - <0.1 Palladlum - <0.08 Tin - (0.2
Copper - {0.0S Phosphorvs- ) <10 Titanlum - <0.4
Galliuva - {C.04 Platinum - {0.08 Tungsten - <0.08
Germanlum-  €0.03 Potassium - (0.8 Vanadlum -  <0.2
Gold ‘- <0.09 Rhenlum =~ {0.06 Yttrium - 0.2
s.5-% \,
Hafnium - 0.2 Rhodlum - {0.09 Zing ‘S~ 9,25/0.04
57

Zilrconiun- 0469/0.1

€ ) semlquaontitative | Ol 3.1.‘ 15.9]

Zus/last = R9.05us L &+ V=6 87 N
=P RS e =65,y
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]:nrn;igA.CaidL C . Cb7r3£é éDL! Tzig 2_

" inengamass - ARHAMENT SYSTEMS, INC. Lod Hills Test (.
Coaeb2 g 742-F N. Valley St,
2 ‘\é Annhelm, Callf., 92804
Vw $4d + 70 . (744) 635-1524

027 3:‘0\:-\3,{3(!:

0.6l lyar/wetl . 3

-

£ . ENERGY DISPERSIVE X-RAY ELEHENT ANALYSIS:‘: ‘ 1746779
Prepared fort KVE Englneering/N. Erunetz P.O.¢ 14533
Sanmple lables Test 4 8/24/78 Lost Hllls Run ¢ 78%-450
Sample descriptions lmplnger boildown

Renarks? beaker 82S5;beaker net 0.1262g

Resvults are In mlcrograms per gramn (dry weight/estlmnted error)
unless otherwlse Indicated.

-7 -7
- zl [}
atuninon 2577 (sz Indivn & <20 Rubldivm 2! <40
-7 s.s-? -1
Yy S A
Antinony - <40 Iodine - (S0 Ruthenlun- {10
1a-7 3377 22%
Arsenic - <10 Iridiun ~'= {30 Scandiuvm = = (200
34." 25" . : -7
Rariuvm - 270760 elron - 6,8%X70.8% Selenlum = <40)
-1 -7 ' ay-Y
Rismuth }'3 (30 elLead go”_ 73740 Silicon 3 <4
R 6.V e
Bronlne”’- 140/20 Manganese = S&60/400 Silver td <10
w011 21:1 g%
Cadnlum - 43/7 ‘ Mercury (26) . Strontium=— $30/20
cl = R "7 , -3 .
Calclunm Z_ S600/600 Holybdenunz-l (20 - Sulfur 3 21%/4%
- -7 -6 . ]
Ceslun 72 (70 eNlckel o 270740 Tantalun EXRY (S0
L7 2.2°7 , -7
Chlorlne - 4S%Z/3%Z Niobliunm z <20 Tellurlungu <40
. -1 -7 U '7
Chromlum =1 ¢90 Osmiun Y2 <ao Thallluem =97 <40
-6 -7 -7
Cobolt >'F <200  Polladium 2! <40 Tin EA MY
6.8 Y : 2k
Copper S. 62710 Phosphorus‘-”, 532 Titanlum 3-% <300
h " 3.;'7 q'q.—’
Callivm - €410 Platinum = <30 Tungsten - <40
2.7 3 : -1
Germanlun- <20 Potasslum € 416007200 Uonudlunq'—q <90
- -1 - -7
4y 1)
Gold - <40 rhenton 71 ca0 . vrerien BT (30
) 11-¢ -7 80"
Hafnlum - <100 Rhodiun - <40 sZinc _ = 730/80

‘ 21
Zh-cm'tlm-uz-‘z <20
- da‘.s
‘ Ot = Y156

¢ ) senlquantitative

E0fMm = 559,204 ‘.

coll \y
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Covs-\“;'c n'n-é) Mob; ] &:' lost Hiils  Teyt

Elra”
Alum.
An+~""\.*‘-‘)
Ar genig
Caguin
R i~
Bovowmiiq
CGdrntumm
.Cc.fcu.[...
Cesivina
Ctloria
Ci\ ’Omlu"h
Cobait
o parr
Gallig
Gt ? rranius—
autd
14 Frriace
T diunw
Todica
Toidlan—
T
Lea L
Mawn z;wvﬂ-
Marcur
Mola.
YOS 7Y |
A obrie
Csmiui~—
P allodiwie
Ples.
Dla."hnuv'-——
Pota swu—e

!b/}\r —L..nJ;Q
s.s "%
wa?

a7
307

5,57
3.3
2.1
3,7 -¢
e.2"%
24"
2,277
a5 *
2277
oy
1.7
3,3
3,377
g-S

< !—u«..,x‘ )b};.,,-l.,a,Q
Rhenmiy~— g4’
R)M:Jlu'-\ hl-"
Zubidiym a2
R‘“'n'inzv.\- l"-1 ;
Secandiuaa 2-7—"'
Selemiwae 1.1°7
Silicgv— Uy
S "I‘l"-l‘” hi -
S"'Pov\‘i’;qn— [ e
Sulfe,- 2.%° 3
Tortalumm 5.5
&”uhuv:- AR
Thallide— Q.47
Tive u-‘l’v
T +a g~ "5.7:—6
Tu n.s-;‘,:’m TR
Vanadiuve q.4°7
Y+ iue— %377
Bine Jg -3
Bl 2277
o flun 5.3~ 3
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@ e cmecmmim— ———tis RS S E  me e esm e Sr eas s _.‘.'E. .__._"", . W éog/ M.//’

Tromt Bud. ' T . T
Tl 1wl 0,004l grams. _ ‘
- ARMAMENT SYSTEMS, INC.
. Vm Sid: 38.6 XF 712-F N, Valley St,
- . Anahelm, Cnlif, 92804
s.00lb QHMASC—F (714) 635-1524

2.5 aic> lb/kr,

(IS IR )

- ‘

?:- ENERGY DISPERSIVE X-RAY ELEMENT ANALYSIS 1716779
Prepared for: KUR Engineerlng/N. Brunetz P.O.#% 14533
Sample lable: Test 2 8/25/78 Lost Hills Run # 7€9-149
Sample description: impinger boildown :
Remarks: beaker #27;beaker net 0.00B8Sg

Results are In ‘microqgrams per qr'un (dry weight/estimated error)
vnless otherwise indicated,

- 2077 577
+ Aluminum =57 %10%  Indium ‘3_’ ¢ee Rubldium'  <en
_ -7 . S.0° g
Antimony te . €200 Iodine e <200 Ruﬂ'ben.l.c.n\\-8 (70
2.5"7 l.e" : lo=®
Arsenlc = 98/20 Iridium - (70 Scandjym = <400
& -5 -8
Bariuvm S.3l 2400/300 Iron L g 1.4%/70.2% Selenluns'-o <20
'}-7 ] a-G , s"/
Bismuth (S0 Lead C - 4_4’00/50 Silicon ' B
-7 - . -7
} d
Branlnes . 200/30 Hanganese 2 (120) Siluver "§ <50
- 2.8° 2,577
Cadmiumn = 420/50 Mercury - (110) Strontiym=- {400
2.3” 2,8 o™t
Calclum "= 9200/4000 Molybdenum~- <100 Sulfur ‘= <47
-7 q %-7 «7
2.8 . . S.o
Cesium - <300 Nickel -~ 370/50 Tantolum = <200
g ! 2,077 2,577
Chlorlne - 35%/S% Nloblum - {80 Tellurium-' <100
2,577 577 .87
Chronl\un - <100 Osmium - <200 Thalliym - <70
' 1877 5o
Cobalt -(. {300) Palladiunm': c (70 Tin = <200
- - . -7
Copper -~ 880,90 Phosphoruss® (3% Titanlum = (300
-8 -7 <7
279 1.8 S.o
Gallivm -~ 7 <30 Platinum '= <70 Tungsten = {200
L LS .0° <7 .
'Ge_rnunlun-s_' <80 Potassium - 8000/900 Vanadium =0 (200
- 7 -7
z *
Gold 2 (so Rhenlum 2 ° (200  Yrerigm 25 <100
' ) q‘s‘-’ . I.R'., ‘ 90-4'
Hafnlum =~ <300 Rhodium = <70 Zinc = "Y'=~ 32007400
. 2. -7
Zirconium- : €400
9,8
Ot 12 399097
¢ ) ‘semiquantitative ! — 3
‘ . . ?,S %0
E0oPrim = (20,908 : ~
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ACACUITUR}

CHIMICAL ANALYSIS

LABORATORIES, INC.

riROLEUM 4100 PIERCE ROAD, 93308 'BAKERSFIELD, CALIFORNIA 93308 ' PHONE 3274911
Kv8, Inc. Date Reported: 9/6/78 't ~.7-+ -
17332 Irvine Boulevard ©v w ti.iue st:.,. Date Received: 8725/78 .. f(
Tust;n. California 92680 T Laboratory No.: 1572 to 7581+ =

. [ soantGlony TS
Attant1on Mr. Hmcko1as Brunetz ,
] B

GAS ANALYSES

Sample Description: Mobil Lost Hills, Well Vents 8/24/78 & 8/25/78

Volume % :
Sample Well Methane Non Methane .- Total
Well 344 5.10 0.14 5.24
Well 3088 2.21 0.31 2.52
Well 304R 0.70 - 0.13 0.83
Well 317R 3.84 0.19 4.03
Well 302 0.85 0.10 0.95

Hydrogen Sulfide was found to be present in the samples; however we were not
able to quantitatively analyze for it on the gas chromatograph due to
interference from the hydrocarbons present.

BC LABORATORIES

o b

JJ. Eglﬁh

ch

4 ‘ KVB 5807-842
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MOBIL OIL CORP.

FIREFLOOD OPERATIONS AT LOST HILLS

G "%f

Scars: 7% £po0°

s ey

75/- €7/

ety
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]
‘§
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1 1° % s %
/ 2 . “a ' °
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i
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- b2V rI080@T7508 4TI
+rJ/4 / 3-77, . ;% nolw
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L7500 e I Y v raes SUPERIC
rae  * rseo0 e )
AN Fose, | L I
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}I’ A TI/E
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e
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RECORDING

FLUE GAS VENT FLOW RATES ON 4 TEST WELLS FROM MOBIL OIL CORP.
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CALCULATION OF INTEGEATED. ISOKINETIC SAMPLING RATES

i waz@__ga__ 35 min - well 3;44_ 40- 4384{0{»:-1\%“

i %0 min. wel 304 %%, - .250
L ) | 25 min.  well 3085 A .-.3!7. o
. @ i go T — ool
- § TN SA7 ffein well 344 - 547x.437 Hme = 2326 f/m
s e o B3] 24 u well 304 = 3174 x . 250 = 793.%
1302 4 well 08B 1302 £.312 = dpb.2

U S T EXY /4%

T e85t - .

e —va‘d. ___"5.,__ 28 SG SCF well 344 70.96. bl 402

VW S{cl 15 s NSB ml Conclq.ns.l{e __3§q
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18. 4g « well 304 1245 *=.26o
——10.96 - € o
425 S « UJ&“ 2088 23. o f_ = 337?
. © 70.9¢ -

- ‘D“ \\03‘5&. OL'% s % z 625 . wel 344 -!opovl.4ozvop. 2.2515‘1;5.

e = § e 3128 i, well Job — - . 2bovel. s H8IS
e e e . \ z ‘Sgo - welLBOBB 3 0337:01 < .1688 4

e e "o flow samgle 1005 Vol x03)e s 20,5016 /n

‘Dosole BE.aizsic )

..J k]c!mcaréon Sefarafed sut

Vi std = ll?.z ml 122 x 0.0474 = 53.195CF a SR

-Tg is 608 'R wely 344 6{-4024 Volume ¢ 24S5°

’ti-

€28°R  wel 304 of .184C volume = 163°
" 638°R wen 3OSBoF .23 volume = 21S *4
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T 408 Rg wel 244 of 438 king T2 1787
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LosT HiLLS well 344-/9

mMoBiIL. O/

L4 394-/9

Test No.

Sampling Station _ e el Pobt 3¢% -17

ga/uhdat }5,5)
Page ________
Date fg -.:J/z~?ﬂp

Sect. g T 26'S KL L1000 PO
AS VELOCITY DATA e 7 -
Time GEF eun o1z Sfrer 07,
Start ﬂ,o
Vel.Head Temp. Vel. ||[Vel.Head Temp.| Vel. Vel .Head Temp. vel.
Point In. HyO| °F Ft/Sec.{In.H0 | °F t/Sec. |[In.H30 | °F |Ft/Sec.
) ol Vg 12,9 02 145 .
2 i 4
> of .02
[ Ol 02 -
K Ziall o
/
/ 4
L Do I3
+ J1YKs
[N 015
Ls /al 5
A/ n 5
[ 0]
= Ot
3 04
o PYES
A ol
v 2
AR A WP
o.olxd 4y Y=
hididaki Ny L]
[Pl \7 e ud i . L.
e o s ¢ e s LR 173 07
05' T
7
A. Average Velocity(Traverse)Ft/Sec 373 10. 1
B. Av. Velocity(Ref. Point) Ft/Sec ‘4—-———- a— ol

C. Flue Factor A/B

P
D. Pitot Correction Factor ! 33-“1

ass.
E. Gas Density Correction Factor 73 /.02

F. Corrected Vel., AxDxE, Ft/Sec

+b 912 BH5-

or BxCxDxE, Ft/Sec

G. Area of Flue, Sq. Ft. 0-

H. Average Flue Temp., °F

I. Flow Rate, FxGx60, CFM % 2‘58

\ o5 CFm
- | ¢ ’
F_ 490 L l 1| 99
/Q‘(P vl : 222
|

N

J. Flow Rate, 520 x J/(H+460), SCFM .223 ,

'3/75 -

A

|
la— 37—

a.S %
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b__ weLe 3Y Y

Firm and Unit MO /¢ codr AL et
Test No. 34/ QELL Page
sampling Station /YOB/& lovr Al pate 4 —=2 W~ 7&9

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A. Gas Pressure at Meter, In. Hg (Absolute)

B. Vapor Pressure of Water at Impinger Temp.,In.Hg

C. Volume of Metered Gas, Cu. Ft.

D. Volume of Water Vapor Metered,BXC/A, Cu.Ft.

E. Volume of Water Vapor Condensed, Cu.Ft.*

F. Total Volume of Water Vapor in Gas Sample, D+E,Cu.Ft.

G. Total Volume of Gas Sample, C+E, Cu.Ft.

H. A Water Vapor in Sampled Gas, 100 x F/G

* See D on sampling train data sheet . "
(1

o5

c Densi ion F

08 Tyr-'vle_’/'?f ’ Weight Per Mole

Component Volume Percent X Moisture Collection X Mol.Wt.= Wet Basis
Water 44 1.0 18.0 7?2
CarbonDioxide Dry Basis /d-)’ /-f . -g 44.0 31-'7
CarbonMonoxidd  Dry Basiss’ 7‘ 3% 28.0 0.0
Oxygen Dry Basis ,\7% ' Jfé 32.0 0. %
Nitroggge;ts ’ Dry Basis 83‘4 \Q 28.2 f3}7

R . Average Molecular Weight 2;0‘/‘

frmorwe. . 0.855

J. ‘F“‘“""‘-qu:;ai ‘\Wﬁarxﬁﬂ?#fﬁf*;"’: 28.95

x- gas density Corr. facter-\[1.0 = 1.08

J

9/76
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Fiuw and Unit ﬁG&L"W A’/ééS‘

Test No. 30# Q

Pag
Sampling Station Wed ‘/@447‘ FQ-,_(,_ %L«’o Date 82;_’;/ /47

— —
- S
GAS VELOCITY DATA sHS e Ares

A7) e

Time
Start .
Vel.He Temp. Vel. (|[Vel.Heaq Temp.LVel. Vel.Heaq Temp. Vel.
ojnt |lIn. H0] °F fFt/Sec.{In.H30 | °F t/sec. {|In.H;O0 | °F |Ft/Sec.
Z 2 | o®
= 2>
W e 2
b 4
A e L
£ A N
2 ¢ 29
3 e ;’(’
L 28257 2L
= l 1L
,\'l"‘—
| PaXRZ: thid
0.662 | /02| T4 2] 1T 1
Average Velocity (Traverse)Ft/Sec f72,
Av. Velocity(Ref. Point) Ft/Sec A‘———— i
Flue Factor A/B
Pitot Correction Factor g35
Gas Density Correction Factor } o
Corrected Vel., AxDxE, Pt/Sec52 ‘)*é‘\’r‘?‘ SB '7
or BxCxDxE, Ft/Sec ' |
Area of Flue, Sq. Ft. 0'0[/? :
. : °
Average Flue Temp., °F o __ . /68 E ézﬁ_ﬁyl [
] |
Flow Rate, FxGx60, CFM__ w— - /o —r— 37 —
Flow Rate, 520 x J/(H+460), SCFM I‘z?
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B.

C.

D.

G.

H.

Sample-

Firm aad Unit

Test No. 30 #R Page

257y

Sampling Statiog. Mmt 1037'//44.3 Date

" WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

Gas Pressure at Meter, In. Hg (Absolute)

Vapor Pressure of Water at Impinger Temp.,In.Hg

Volume of Metered Gas, Cu. Ft.

Volume of Water Vapor Metered,BXC/A, Cu.Ft.

Volume of Water Vapor Condensed, Cu.Ft.®*

Total Volume of Water Vapor in Gas Sample, D+E,Cu.Ft.

Total Volume of Gas Sample, C+E, Cu.Ft.

A\ Water Vapor in Sampled Gas, 100 x F/G

* See D on sampling train data sheet

nei . F
Weight Per Mole
Component Volume Percent X Moisture Collection X Mol.Wt.= Wet Basis
Water '44 _ 1.0 18.0 2 92
CarbonDioxide Dry Basis iS. j’ . yé 44.0 379
CarbonMonoxidd Dry Basis <L4. z L ﬂ 28.0 0.03
Oxygen Dry Basis Ztvﬁ . Q 32.0 0.0 4
Nitmg?ﬂe;ts Dry Basis 84 2 . AZ 28.2 13. 30

Average Molecular Weight

25.04

av.Mol.Wt. _ » géé ‘ GCIS Mo, h}f Qc[."o Al'r‘

J.
28.95 v —
N 167 Gas Density Corection Tactor
K. =\[1.00 = ' Qs nsity rection TaCto
3 /
9/76
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KVB
ﬁa_ Well 308 B

ogtlosy HrtLs

' 208 B
Test No. _>- : : Page .
TViphvf Losz AALLS 7 247

Jate

Sampling Station

Stack +
VELOC ATA . -
Time APO-QG 7 o GAS VELOCITY D ZQW 3005
Start — O.0p "H0
Vel.Head Temp. Vel. ||[vel.Head Temp.| Vel. Vel .Head Temp. Vel.
Point In. Hp0 °F Ft/Sec. {In.H0 °F t/Sec. |{In.H,0 °F Ft/Sec.
! ! i/x i L9
: ol g b9
2 e, PR
3 L9 it e
&4‘ o o L4846
1 (A L O
2 ll’l 24..4
{ o1 Lyt
Y o if A
[% 7 Lo, b
a ‘I] r
RPAY D
7
S 03 [17¢ [235
A. Average Velocity(Traverse)Ft/Sec 3-5. é_

\
Y

B. Av. Velocity(Ref. Point) Ft/Sec

C. Flue Factor A/B

- >

D. Pitot Correction Factor .535
P
E. Gas Density Correction Factor 107
L
F. Corrected Vel., AxDxE, Ft/Sec ’?I'o_p
or BxCxDxE, Ft/Sec I |
G. Area of Flue, Sg. Ft. ;0&) 7 :
|
|

i

H. Average Flue Temp., °F )73 ‘F - 533 ‘K | il
|
l

T e FloW RatAa, EXCXGQymq CEM m-. — = /09' b

—-——— 4’/ —_—]
Jll"’f‘!@menlbaumnmm'"hw. S>UFM ga' ‘3 SC"M

/7%
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K¥B

e  Well 308 B
Fuilznibnu_ 2035 %%

Test No. WB i} Page E-
Sampling Station w‘:ﬁ?/ ZV;M r%&_.c/ - Date 57 "-—2}{\;\2?

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A. Gas Pressure at Meter, In. Hg (Absolute)

B. Vapor Pressure of Water at Impinger Temp.,In.Hg

C. Volume of Metered Gas, Cu. Ft.

D. Volume of Water Vapor Metered,BxC/A, Cu.Ft.

E. Volume of Water Vapor Condensed, Cu.Ft.*

F. Total Volume of Water Vapor in Gas Sample, D+E,Cu.Ft.

G. Total Volume of Gas Sample, C+E, Cu.Ft.

H. % Water Vapor in Sampled Gas, 100 x F/G

* See D on sampling train data sheet, page D—}

Gas Density Correction Factor

Weight Per Mole

Component Volume Percent X Moisture Collection X Mol.Wt.= Wet Basis

Water .44 1.0 18.0 .92

CarbonDioxide| Dry Basis 6.2 A 44.0 3.95

CarbonMonoxidd  Dry Basis Je 2 J2 28.0 0.03

Oxygen Dry Basis <o .Q D 32.0 o.0¥

Nitroq?;‘:e;ts Dry Basis J%ﬁ‘ \ n 28.2 /3 A 7

. Average Molecular Weight | 2 /¢
3. - %ﬂé__;,& - 0.8 67 Gas bens;ly Relative Lo Alr
X. '\Il—'—_O(;—T t.o7 Gas .DEnsH"y Correction ‘F;c_ r
J

9/76 4
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KVB
Sample Code 3 ¥4 well + #%ers

Firm and Unit W Lcu/‘ ///'//3

Losé Ay
Test No. _f__% Page
' pate L2~ 728
CRAB SAMPLE ScHeDoures R ResoLTs
Sample .
SAMPLE . Ppm Grains/SCF
STATION Type and [Components e Stack Stack LBS/HR
Sng ling ' r¥ Conditions |Conditions * Loss
Time rBaszs
Location /D"' ?OL T://;,.S‘ — Mé g ?’o:c Ledl 3 [/?
o Cosy wees |34y |HAECS2S Lndlle Lo
:}. e s P ; <
%/ ' 10275 A”:.S ot & | XJo uedf 3nY
Temp., °F 12! 9 THO. “ (X | Sco T
7L e is—) S — —
. Ha S 19 235y w? 309 F .
di N 3 2
et 030 He I | o p
# dc8
Location wel? THE T, BAE el Ivoee | 4 om 5
ST (ntf% 3| 250 cc TIRETOTTR.
Lost ”/Z/s 7R -
‘ g 1S ’9.-;27
Temp., °F T TR BeAle N (poce | wen 302
Wedl
— %0 |\ e[S |Bbis| 350cc |
Humidity, % 1":se '
5S¢ _\uwse
Location
Temp., °F
o WA V- B
_— 5
Humidity, \ ! —
5/76 -
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KV8
<Sample Code %\/V' 309/’6’ 30(? .8

<
Firm Name and Unit _M

Test No. Page D-2
Sampling Station _ Moonic  £O§T HLS pate & -RS 79

. TRe FLoeo
SPOT MONITORING DATA BY DRAEGER OR TLV SHIFTER

CONCFIITTATION ]
INSTRUIMENT USED | FUNCTIONAL DATA | COMPOUNS WAME | pom | Gra/ack | Ihe/ons ]
el 37Y broege, # S Al
Osin? co, SY
O | 1]
%&’ i ,('.g". ) 9-57d
“ r[’)‘—z v .:'Z
Avw;bt%. %— 30, (f:);;; ‘000 3.0 A»Jgrcug. ol B
p S I
- <o, gl o 6%
<o 'o0¢ pore Co | 3eto
2,8 Afoctin 50 1ieo.
L7 S (ﬂ({zt{lc_ /C‘ﬂ.ﬂ/wt Hey 9
NO, S—  W5S04
T den 308 £ | so . 300 )
D AOx 5
i <o, /S¥ [/B4
L2000
s —_—
#.$ 3ac)
Wit 3cER. So,  >Shwest— -
CO, Ot/62
<o % 3erp
75 > e
KO Oy X\U‘Z
o <oy
S Tode CH 037
2870/ KVB 5804-5
3/76 :  SOtS 2950037

KVB 5807-842

157



< gotu | :
130M N oLE.,..n - Pas
do ‘polesuadwon *duay Jou 1339 3T (M,) 1/0(S Aq wa Ardyatwe

3934g wIvg « \
_@ 4% v". 9£9200°0 9r€200°0 | SL¥200°0 [ satnof oo-\BSn.. o8 wg
. L 17 _ueaom T°86 veLe [ nig vS\uuo.- 3 92

-
W v $e 10|

< 0T 27
b T X sdx .
[ X 2, ~ L .
%36 /A 8o Y Sagw_fn Leort , PRYRe s
oo/t oot £65Ka x 43 op ba-n -q i
mowa T s baxesxq brax e vojsspua 0T
(% - 6-02) /0602 = 3%k acovz Sox ¢
oprCg TP Mrauclem  rou mvnw e
£- (€ *ba - 1) Xxug b3 =pad °q
or sz =
Immnmmwuzno bl - .-:oznnunu-an L

%4 0T = 54  pesdg sug xowIg °9 |

Beg &+ 9ET X ul&h = 53 *ssarg YONIS “eqy °S

S OTX NI XD BT ad -0

P %ansm o ot x s02°2 = 0 q

L~ P arrm 15100 « 9 v woTIexIUIOWD Y

(2 by + T ‘bA) /T ‘b3 = ong JUSIXD SITINFON °C

n BN Y Oy or. -0 » P° .

] o8 an wll. n@bﬂ!«iama—l A 9090°0 -.5 20dwa 393 a-

= 093¢ 9 poree () 09°8¢ woss9°c1/m + Tawn 115070 = P ua ewnton sv evdevs -1

| 91VSNIANGD DY A 8T Gpg & et ol G7°Q UI.°wia staron uT G g 0 ‘ewis srdevy

B Zgb 0 0 ‘Ao “dg evo owms By oy W (73310 "eRed SOOI

S 20> +Cox *To aseong ?ﬁM.I_d..u.. freseg P UGCOp ™A ‘smntop stdweg

€
“Q ¢ ‘verv yowag n.ldunwlna ¢+dmog YouIg  Bay G) 4V ‘v Kporea

\ .
Yy .oww?o.uu: tvies ™ W9t s ‘percer0 pmdyT *3%8

Hag s = Jesvapuol
™ .Sindﬂﬂ-anﬁeﬂﬂlﬁl IIWM.@J!‘ Sz03008 0IATE
_ .W Povon Noﬁ.x..ﬁ... puw ujess Sayydes O L NQm. _.w.w.iuq!

T 3 T g 0l ST 1SOTOR TGz g T —p m s

N\N@S\Q \<

SNOLLVINYTIVI ROISSIWI ILvINOIiNvd

KVB 5807-842

158



—’ 90vIIAY
™
<
Lro’ M& &
1SINTHHOD ~
” o
2 ©
n
E.uog}ﬁ
SUCTSSTE3 BIWINOTIING ' 225 8K "hH¢ 12)2n| dols m
dlwu -
— : Loz Iva
) - :
SITIINIXOST /30 o5 SFT| o9% 181 | €T °ibE3] LT 8o [07eR
‘U PR CawWTy St obfoall "y | 3XC | Osg 9¢/ LG V8RS8 B &sT| 0BT
—C77 wtdavs 1e30r | 0 S8JLE Ss| O | ORY: ¢l s SLrgl ST X [oit -
—_— B o8/op O skt | O | . IelT " LoZ2orB LT| 83 T| ok ]
WYYy " Kayooraa ¢ £/58] S5 | ok~ o< 402 T S0 ‘bSA I SSTTON, ]
——  5eb xou3s - o/ o Se | 499 : g b¥hs[ 9 7
w_m_m,., - W o~ Sefr3| x| St [ Qh¢ [povey AN 2 AN AR A =
[ H N0 U1
=oouend 0l wio 293%H sa5buidu] UPn0 | Pqcid] ¥omas [Burpesd 133ek| WY | M4V sayg| 3970
: 4, STMNIVIIEAL SNOILIONOD ¥3LIW v
43 LE 5 |« on wdurs 19 15 j 1 1t 3 11 1
. « w77 . WV | €0 |k, vy | srgt| -
T . LBV ELTY Am.ulN..\ . 53V - —
f636vaaay 3say | PINSSAId | ABneD-BHUI| ooy HH ay/teb Tu ‘°10A b3.:34 |-uTH ‘auyoq [aeg |-
S110SIW 153% 2113wo1eg | S$SR14 YOw3S ) PPOT | AOTJ 19nJ | 93wsuspuod|d3winajaaed| wayy buirdivs}
= i 19 15 1t 1¢ 1z 11 ]
I/ P pugy I TS 7 ofh “JoA Tvasy (ton - A 7o " A - KigEe
. e o, .
ba ey L ES T = wITs) | 4 \K..dﬂusuoz ® .
R, suvib (3ae3g)b (pua)b 14 ={1v9p1) 2ON LAY = NI = sV
] U0V = 1e10 - =In3my b
£ TR -, 4y ) t t .
b T g = = o : "o -® -
) % - \wW«V‘!. l._uqu-n. lxu-u-m
5318 93Vinoj3ivg \R .\ = kw\w.lo (V.\\\. u - 2 E 1839 =0 -s -H - D
il =~ e W N
1193714 (TW) 10A (33935) “Ton pU3] ~T0R ~dr :unm ydeabowonN (3ybyom Ag v) sysiiveuy [ang
L7 142 08 7S4S (QNI/1HYLS) 108 ¥3LIH o, P74
— 0 LT AY  TE| de ‘TNLYEIAHIL INTTEHV SHOLVYIJO0
—_— FL 8 aivg 0 zo:uw%_
/ sbed X9 To¢ w3 153l ) 77 '

7~ 77

159



Test No. .
Sampling Station Fre Flocd . pat - 25 7&

KNB. -

GanuMC. . ﬂé«j‘ s ﬁ/e// 302
| Lost HiAs . Mol oI

302. Wet

Péqe

ELL Pem oo

GAS .
Time SV/‘LA'C- /,’2 ,///LC? VELOCITY DATA Eg 4 3& 12 4
Start..
e o Vel.Head Temp. Vel. |lVel.Head Temp.| Vel. Vel.Head Temp. Vel.
Point In. Hy0 °F Ft/Sec.|In.H30 °F [Ft/Sec. |{In.Hy0 °F Ft/Sec.
[ s 52 |30
< L L3
d L & O
3 L. ¥
¢ e 23
{ k= o
Z L, 7O
K yZd ,
3 L So 135
o L 20
Lol o
o V7 - £90
m‘h (.58 | 3L ]| 489
A. Average Velocity(Traverse)Ft/Sec c?:?‘?q‘
B. Av. Velocity(Ref. Point) Ft/Sec S~ ] A-‘—-— —_——
C. Flue Factor A/B -
D. Pitot Correction Factor ,ng
E. Gas Density Correction Factor @¥dm. - ,'o’
F. Corrected Vel., AxDxE, Ft/Sec (:_;'q'é") 75:‘05
‘ or BXCxDxE, Ft/Sec | |
G. Area of Flue, Sq. Ft. @; 05/9 ) : :
H. Average Flue Temp., °F lﬁé!aF . 596 °R "I |
| {
I. Flow™=ate FNGx60 .CFM | m‘__ﬁ 22, | ep——— 3// —_—
J. Flow R4tk '_520_:('&(“1450 grami. ° 214
. - .
/7% . 08,252 SC‘b“74

160 KVB 5807-842




KVB
 smathm_ 302, well Vent-
- Mrmanawnst Ve[ St AIE

Test No. OOZ Vel rage
Sampling Statioq 77‘@ F/m/ [/&{éj_ Date £~ 5-2P

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A. Gas Pressure at Meter, In. Hg (Absolute)

B. Vapor Pressure of Water at Impinger Temp.,In.Hg

C. Volume of Metered Gas, Cu. Ft.

D. Volume of Water Vapor Metered,BXC/A, Cu.Ft.

E. Volume of Water Vapor Condensed, Cu.Ft.*

F. Total Volume of Water Vapor in Gas Sample, D4+E,Cu.Ft.

G. Total Volume of Gas Sample, C+E, Cu.Ft.

H. % Water Vapor in Sampled Gas, 100 x F/G

* See D on sampling train data sheet

Gas Density Correction Facior

35 Weight Per Mole
Component Volume Percent X Moisture Collection X Mol.Wt.= Wet Basis
water /8.4 1.0 18.0 3.3
CarbonDioxide Dry Basis/('-}/ . 46 44.0 g‘ 8?
CarbonMonoxi ' Dry Basis &7— 28.0 =
Oxygen 4 Dry Basis <, < ,RIL 32.0 0.05-
Nitrogﬁge;ts Dry Basis Q3L,! . 8‘!0 28.2 | 9 ' ’ﬁ
Average Molecular Weight 2844
J. Density, 5f Sas Beferred, to Air = 5"%—-—;“—: - 0.9%2
K. Gas Dergity Cdiréctidn Pacror hW .ol
. SNTT

9/76
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3 KvB
« <«Sanple. Gnde 1 - wee T 317 /\>
Y YA 1T
Test No. 3/7 E Page
Sampling Station Weu /‘945/ . Mol o Date 5;2/7; 7€

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases ”o ,tzok/ Me’ﬂs U,?A Blé’

A. Gas Pressure at Meter, In. Hg (Absolute) can not b/e S"'-”!p/eo/ lcf

B. Vapor Pressure of Water at Impinger Temp.,In.Hg /oa"’{’bl//“’(eI

C. Volume of Metered Gas, Cu. Ft.

D. Volume of Water Vapor Metered,BXC/A, Cu.Ft.

E. Volume of Water Vapor Condensed, Cu.Ft.*

F. Total Volume of Water Vapor in Gas Sample, D+E,Cu.Ft.

G. Total Volume of Gas Sample, C+E, Cu.Ft.

H. % Water Vapor in Sampled Gas, 100 x F/G

* See D on sampling train data sheet {@/a/ F/DW G”CFD - 27 M(‘/—D
Gas_] . :
Fome 3O Weight Per Mole
Component Volume Percent X Moisture Collection X Mol.Wt.= Wet Basis
5%
Water 1.0 18,0
CarbonDioxide Dry Basis Pa% 44.0
CarbonMonoxi Dry Basi',-‘.‘ z 28.0
6%
Oxygen Dry Bas{s 32.0
Nltroqtfge;ts Dry Basiﬁ# 28.2
; 7
52 2 A S e :
2 Coorlom % | Mel . f Wom Welfuree
Average Molecular Weight

J. Densitvref Sas-Referred to Air = szlg?;sm;. _

K. Gas Dengpryipopfection flacupyg /¥ \Hj__gg

9/76 e
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Firm Name and Untt-

Test No.

Sampling Station

KVE
sample Code ﬂ
<. MeBIL tost Hiecs
2 Page D-2
R R Date &-20-7F

SPOT MONITORING DATA BY DRAEGLR OR TLV SHIFFER

CONCFITRATICN
. INSTRUENT USED | FULCTIONAI. DATA COrPCUNy NAME om { Grs/5CF | Lic/Hour ]
wed f1317 R ko flow o HASso vy | 4by
' LY ,7‘5’ CH28/e, . 69
#s 27/€7 P 2ced
. Badc,(cuu/ K' /| phom
No | Flow on well | T Pew D1 15efem
Cﬂz oF measurable|by pito? fobe] |Noy -
/ - lce, 207
‘C"f:c-’”"ﬁ/ Co 2~ os
CRSAT ce, A
o, 4-Elfp
] Am.ﬂéj:_ H o > % / &,
wed |02 T DNrcioco., S-S0, e IS
- 7 AS cu28m0ple 15 Yo
HC A/ /! Feyy
(& 63y
HoS 2910/ 1600 pre
L0 LCC FFPM
.S -So, <« ,/S'/%
NO i
lsiniee. 150, 3i7c¢) >n&ﬁ}¥»h
R
~NT
9/76 i
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APPENDIX G

CALIBRATION DATA SHEET - MODEL 400
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INSTRUMENTATION QC ON DU PONT MODEL 400 5012- MONITOR

— CALIBRATION DATA SHEET - MODEL 400 (Tercvs, « & H - @»,M_u

1lnst rument ldentification:

1. Serial No: 4659 Model No: 400 Du Pont Sales Order No: u1205

Customer: KVB Inc Customer Order No: 3757

3. Application: Range 'A': _0-500 PPM SO, @ 121°C § 1 Atm

H Range 'B': _0-5000 PPM 50, € 121°C § 1 Atm
- —
Replacement Parts:
4. Light Source: _A4/UV Part No: 400634-001 Lamp Thermostat Set:. N/A °C
S. Beam;plittcr: __ 90 AT Part No: 400344 Phototube Part No: _400588-002
6. Mcasuring Wavelength: 280 nm(M); Reference Wavelength: 365 (R)
7. .Optical Filter Part Nos:
Light Path: Transmitted (M) Reflected ( R) . Common
' 400835 400302
400780-901 400303
8. 'Sa.mplc Cell: 400654-902 Material: SST Path Length: 50.8 cm

Test Pressure: 4.45 Bars Temp: 121°C Limit: 200 °C Window: 257801 Gasket: 400582
9. Control Station: _ 400005 Output Resistors: R1l: 5K £ R25: 16.2K @

-10. Riange Change: Auto: N/A  Manual: 10:1 Resistors: R27: 4530 @ R3:: _549 0

Calibration Iuta:

11. Mcter Readings. Set coarse zero at 1000, fine zero at 500. On-stream readings may Vi
sliphtly. 7o ensure maximum accuracy, check analyzer calibration on strcam. Refer t
Photometric Analyzer Instruction Manual for calibration and troubleshooting procedure.

B+: _46.0 (han M Light: 8.5 Chan M Dark: 25.0 A Light Chan M: 16.5

Bias: _44.0 Chan R Light: 2.5  Chan R Dark: 17.0 A Light Chan R: 14.5
12. Coarse Zero: 5S40 Fine Zero: 546 Span: _ 143 1 ABS Span: 238

\
13. Output Signal: 4-20 MA D.C. Equivalent to: 0-.17 ABS on Range 'A’

1. Calibration filter Part No: 400337-000 A Absorbance: .533

Equivalent to: _ 1570 PPM SO, @ 121°C § 1 Atm ( 31.4 § F.S; Range ‘B’

NOTE: See back for additional informatjon.
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n.

FACTORY CHECKLIST

CControl Station - bench check

.

2.
3.
4.
5.
:

Design 400005
Rough Timing PWH
Fuse 2 AMP PWH
Labels _ PWH

Sketch and truth table 400005

Control Station - operational check

1.
2.
3.
4.

5.

Proper timing and switch function
Output signal: zero and span
Linearity and stability

Modifications - list:

Wiring diagram

Ficld Unit - operational check

1.
2.
3.

(L
7.

8.

Notes and Comments:

Optical components plhiotometer
Cell type and pathlength -
Valve sequencing

Oven or cell housing temp.
Sample line temp. controllers
Aspirator vacuum

Air pressure regulators

Leak Check

PWH ___ auto zero

121°C PwH

—NA_

N/A
N/A

Sumnary: This analyzer mecets or exceeds Du Pont Specifications and has
Produced by:
(hecked by:

Supervisor: J._W. Gtaham ﬁum

fabricated according to the miunufacturing test sheet.

P. W. Horner

I A _Sukenna' -

Date: A/26/78 . __
Date: A/26/7R . .
Date: 1/26/78 _ _  _
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INSTRUMENTATICON QC ON HORIBA MODEL PIR-2000 CO

-

1. Application

MONITOR

2

Characteristics of Infrared

Gas Analyzer B

- . ) ' _go_de
> ] PIR-2000 [swn] 457380006
c m nen . -
of Sample O, i |- Date At . 20 1977
Scale Range 8 2 5 'l Range 2 . ”x' IC:H Length 1 0 mmf .
Savrefereace Cas Mol. < Response Eqeiv,. Interleremce Gan * Mol Response Equiv.
<o sra ppm H.:0 % Tsa) o
co; som pre :
Cala- ”‘. pro
NO . som ppm
100 2. CI.“.b.l'lf.iDﬂ Curve —
90
80 |—
70
B
860
.
o
-]
o
2
=0
540
. . ' Lineariter Choek O Do
30 - 2 Ruu‘ . R'nu'.
L, 2 input(aViOspeilay InputmViDvimiwVy fo2ifilc ]
2 ) - il
- EE - .
7 ’ - ol
10 P : -

Wb
reoe3 ()

5’ .

Kange2

10 15

Tested by

x 1

%
o

CAL- ¥

/( :-'. '.p.: .v..'a.;.”. Approved by" @‘%"L
- Ve

)

Inspection Dept. HO RIBA. Ltd. }

7.2 resir @ 1=m,

—— .

KVB 5807-842
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2. Calibration Cur

ve

100

.3

g

4

&

Original Out Put Deflection
=)

Mt I 4 ' N .- . . -
HEEERE RN
o] R I B R e -t
IEERESEERRD S
. . : ¢ 1 .. - .
N . LA
" E X YA - T
Vol lfaage -2t LA
: t n i o (R ' B
___;_?_;__L_l l.//,.;./ ; N
i | IR | i
A AT T
B H . a T
s il A SA
= ~ E YA W ' 5] "
eV AA4EREREEN
/ A/ r b
H s 1 | N | 1
(e - . '
‘/!// I{ ! 1
./:V/,-" L::urillfr Gheat G Do
/ i ' ; hpud-VTO:I,nL-\' lnpul‘-\'.,';;l'lpcl(nv
T, :
i T

.2._

4

5

8

15.

¢

x

3
1.2
1 =

Feste ’( "}.1M~’I:'..¢\
CAL—Ih—A

Apprnve:i by @_%ML
‘ Viesro
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. - - - I Tt W - -
Characteristics of Infrared Gas Analyzer - ’ .
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1. SPECIFICATION

TEST REPORT

3cG4

MFG No. YC'

TAG No.

Model

PIR- 2000

N H3 Gas Analyzer

=S

Scale (Range)

10~ 0,2 % % 20,\,05#_ 30""0:-;:

- | Power Source

AC |18 vV GOEZ Output Dce— l

an\

Accessories

1 Set

2. TESTING RESULT

1) Appearance Dimension Constructon
2) Reproducibilitiy Test (Less than21.0F.8.9)
3) Calibration Test (Less thant| 0F.8.9)
4) Interference of Coexisting Gas Test (at Range 1)

Tnterference Volume Tnterfered
Ha0 1P e Sat. 45 ppm
Co 6.6 2| 14 o
CO> 14,32 Y] 45 o
CsHs 6200 % P5 pen

ppa _rem
ppet ppm
pp:l/f pbm

5) Zero and Span Drift (Less than %], 0FS%/_24_ Hrs)

6) Response Time (at 909 Indication)
(Less than(3,0) sec, at( D ) 2/MIN)

7) Stability Test for Line Voltage Variation
(Less than +10F.8.%/115V +10%)

8) Fluctuatxon of Sample Flow Rate
(Less than *10F.5.%/0.5-  £/min)

9) Line Insuration (More than BMO/D. C. 1000V MEEEET)  +rerereseesererrerunerssenssans

3. REMARKS

Date of Test

Jon . BD 1078

1689

Room Temp { 7 °C
Inspecto

HORIBA, Ltd. Inspe

KVB 5807-842
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INSTRUMENTATION QOC ON HORIBA MODEL PIR-2000 CO MONITOR

. t - s 1021 DURYEA AVE.
sTRULIZE
l H‘OREBA | INCORFGRATED :23:2?35&?g;:‘L‘COMPLEx
Medel Ne. . Costomer
2000 IKY B et a0in,
Serlal Mo, Sales Ordar Ne. /
Y3031 15986, 1
<11 Length o P.0. N,
200 s ,2-7I 7
Range - Date
3 | §-2¢-72 __
TEST RCLSULTS
INTERFERENCE =
— EITTTIS CYITIrYY REPEATABILITY <£0-5% oF furL scart
90 % responsi ix &/ seconps
. DRIF T
Spamn: LO.5%
T e Fall Scale !a Eight Hours
Yeave: | ~
]

c _O~/’s070 P& (7O CALIBRATION CURVE
o
o
2
3
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APPENDIX H

TENNECO THERMOTICS STEAM GENERATOR
INFORMATION
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Tenneco Oil P.O Box 9909 @
A Tenneco Company Bakerstield, California 93308 p

(805) 832-9010

September 15, 1978

"t

KBV, Inc.
17332 Irvine Blvd.
Tustin, CA 92680

Attention: Mr. Frank D. Ducey

RE: Flue Gas Emission Tests on Kendon
Steam Generator #43 Located near
Taft, CA on Sec, 35, T32S/R23E, MDBM

Gentlemen:

The information that you requested is attached, Figure 1 shows the steam
drive project for the Kendon Lease, The steam generator data and reser-
voir characteristics are also listed on pages 3 and 4, respectively.

Sincerely,
PR ANV e (e
~H. W. Swan
Environmental Safety Coordinator

HWS/LKB :bme
Attachments

KVB 5807-842
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NAME: Thermotics Steam Generator DATE: July 27, 1978

LOCATION: California, Kendon Lease Steam Generator #43

OPERATING COMPANY: Tenneco Oil1 Company

STEAM GENERATOR DATA

[
i

Equipment Specs. - Boiler
E 3

Manufacturer: Thermotics, Inc.

Installation Date: January, 1977

Firebox Rated Duty (MMBTU/Hr): 50

Radiation Heating Surface (Sq. Ft): 1990

Economizer (Convection Section) Heating Surface (Sq. Ft): 5884

Total Heating Space of Boiler (Water Walls) (Sq. Ft): 7874

Convection Section Size (Physical Dimensions): L = 11' - 3 13/16", W = 6'-6 3/4",
: H=29'-81/4"

Equipment Specs. - Burner

Manufacturer: North American

Installation Date: January, 1977

Number of Burners: One

Type of Burner: 51316-CR-62.5 {Crude Fuel Only)

Total Burner Rated Duty (MMBTU/Hr) = 62.5 (Max.), 50 (Normal Operation)

Maintenance Data

Method of Cleaning Burners: Nozzle cleaned with a solvent {mecre cleaning
required during winter months)

Method of Cleaning Convection Section: High pressure water hose

Time Period between Burner Cleanings: As needed.

Time Period between Convection Section Cleanings: Approximately 3 months

Date of Last Convection Section Cleaning: July 11, 1978

Additional Note:

A stack was added to steam generator for testing procedures. This stack is not
part of generator under normal operations.

KVB 5807-842
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RESERVOIR CHARACTERISTICS (KENDON) DATE: July 27, 1978

Zone of Four Northern Injection Wells: Upper Monarch (1050'-1150"')
Zone of One Southern Injection Well: Intermediate (1300'-1500')
Average Crude 0il1 Production Rate:

iAverage BOPD (Kendon Lease): 620 :
i Average BOPD (8 Northern Steam Drive Wells): 125 -
< Average BOPD (7 Southern Steam Drive Wells): 185

Crude API Gravity: 11°

Steam Drive: See Attached Figure 1

Porosity of Formation (Monarch): 30% :
Permeability of Formation (Monarch): 3000 MD (Approx.)
Steam Flow Rate: 75 GPM (Water Intake into Generator)

Average MCF/D, Steam Rate:

Well C-2: 141,000
Well C-4: 147,000
Well D-2: 157,000
Well D-4: 156,000
Well J-3: 1,237,000

KVB 5807-842
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** . - . EQUIPHENT:

C.":"' - FUEL: _

© - _"DESIGN THERHAL CAPACITY:
, rf;i'DfSIGNJSTEAH PRESSURE :
' _1Air§£s1cn STEAM QUALITY:

- DESIGN CODE:

CRUDE OIL

St : THERNOTICS . IMC.

MODEL SG-50-HOS-15
i VAR e e o [

50,000,000 BTU/HR

1500 PSIG ) :
' . 2T R Y
80% = :

" ASME POWFR BOILER SECTION I

" e ..
I ..

TTow ;.. 7.7 - Thermal Design )
L e ' INLET . OUTLET
. ‘Type of Fluid Handled ' Mater  Steam & Mater
. Total Fluid Handled SR S
.. Liquid 49,000 ©9,800 LB/KR
. = 7 Vapor -0- . 39,200 LB/HR
. Volume Handled PRI o o
' Liquid 780 418 CU.FT/HP
=70 Vapor -0- - 14,180 CU.FT/HR
:.f Figid Ipmperature 65 : - ‘596° F
.. riwid Enthalpy S "33 1056 BTU/LS
5. Fluid Pressure : 1657 1500 PSIG
4.73 . '88.4 FT/SEC

7. Fluid Velocity

3. Maximum Pressure Drop:

3. Stack Gas Temperature:
J. Desién Thermal Efficiency:

1. Burner Heat Release:

2, Fuel 0i1l Consumption:

J. Radiant Heat Flux BTU's/FTZ/IR:
1. Effective Radiant Surface:

3. Convective Heat BTU's/FTZ/HR:
LT_L.fcctivc Convcéfivé Surface:

7. Maximum Tube Wall Temperature:

176

200 PSI at 1500 PS1G Operating
Pressure

© 400 at 20% Excess Air -

85% Based on H.H.V.

58,820,000 DTU/HE on iligher
Heating Valve

385 GPH

14,850 Avg. 22,000 Max.

" 2100 F1?

3430 Avg. L
5460 [T Approx.
6750 F '

KVB 5807-842



"V . [ r \

: _ THERMOTICS, INC. _

¢ ) o e

;i; .T}fi,é'lf: “:f'.,:;, Méchanicé] Dgéigﬂ ) : . o

el et T URADIANT SECTION COIVECTIVE SECTIOR
8. Design Pressure 700 pst _1so0 pSIT
9. 'Desiéry%eﬁperature‘ . R ~,: 1700 . '.;a ibo° F
30. 'Corrosion A11ow§nce o K'Ff':ﬂﬁ'-iLOf T 2 3;'?;6:. -
1. Tube Material S _ f AT A-53-GR.B ASTH A-53-GR.E
2. Fitting Material o ASTH A-234-uPB  ASTH A-234-1PD
3. Tube Size. - . .. - . 3.500" 0.D. " 3.500" 0.D.
v4. Tube Wall Thickness o ~p.300” © 0.300"
25, Hydrostatic Test Pressure © 2850 2850 PSIG

26. Feedwater Piping Design Pressure: 1925 PSIG at 600° F

27 “aximum Qutside Casing Surface

Temperature: - _ 18q° F ’
28. .Type’lnsulaiion:_ f “f‘f'Y -:: Castable & Block
29. Type Refractory: o j;" ' 'jQCastab1e-Alumina Binder
30. Type Feédwater Pump: ~ . o .fEr l ‘Positivelnisplacement Plunger

3. Puﬁp Relief Valve Setting: ' ©"1300 PSIG

32. Steam Safety Valve Settings: 1150 & 1180 PSIG

33. Approximate Heat Release: . i . 22,000 CTU's/CU.FT.
34, Approximate Shipping Weight: 135,000 LBS

( .
o ..

KVB 5807-842
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0.-80X 13030

Thermotics, Jic.

DESIGNERS ® ENGINEERS @ MANUFACTURERS

TELEPHONE NOC.
=T TEXAS 77019 MNeg2-1211
‘ IO Lo AR O NE "
PREPAREL FOR: QUOTATION NUMBER 0%
. Tenneco 011 Company CUSTOMER REFERENCE Ve bal
P. 0. Box 1996 -
Bakersfield, Ca. 93303 paTe _10/14/74
Attn: Mr. Robert Douglass Terws _Please see
: attachea 1ETTET
accompanying this
quotation.
PAGE 1
Y DESCRIPTION UNIT PRICE

| The unit is constructed on a 5tructﬁra1 steel skid with control

ONE THERMOTICS, INC. Model SG-50-NOS-15. Steam Generator

Rating

Qutput: 50 MM Btu/Hr as 80% Quality Steam.

Fuel: 398 Gal/Hr API 79 211° Crude 0i1 (6.2 Md Btu/Bb1,
HHV).

Water: 49,000 Lbs/Hr Feedwater at 65 OF Ambient

Steam Discharge

Pressure: 1500 psig ) o

Efficiency: 85% (Based on HHV) at 20% Excess Air and 400 °F

Stack

Pressure Drop: 200 psi Maximum at 1500 psi Operating Pressure

General Description

The unit is a once-through, single pass, direct fired steam generator
consisting of a combustion chamber-radiant section,
burner, compliete with all valves and safety equipment required for
safe and efficient gperation. The unit contains ail instrumentation
for automatic, full modulating control and manual restart arter
shutdown.

panel,
piping, tubing and wiring completely assembled and shop tested, ready
for field installation.

convective section,

Cloticsl orrors subloct to correction — All ny'rcomonls contingent on strikes, accidents,
doiays ol cerrior and ott:or dolays unovoicabio or boyond our control.

4
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THERMOTICS, INC.

QUOTATION NO. 484 PAGE 2

e
2

DESCRIPTION

UNIT PRICE

Basic Design Features of the Generator are:

A. Codes

f Unit to be designed and fabricated in accordance with the ASME
< Power Boiler Code, Section 1, and the State of California -
i’lndustrial Safety Commission Code for 011 Field Heaters.

8. Radiant Section and Combustion Chamber

The radiant heat transfer section of the generator will be of
horizontal, single pass, straight tube design with these tubas
transposed around the inner diameter of a refractory-lined cylindr
combustion chamber. Tube location and spacing and the dimensions
of the combustion chamber are sized for optimum radiant heat
transfer. The top 210° tube hangers will be of the "full circle"”
chrome-nickel alloy. For materials and deésign temperatures, see
the attached "Mechanical Design” specification sheet.

C. Convective Section

The convective heat transfer section of the generator is a single
pass tube bundle of vertical design with refractory-lined tube
sheets and side panels. The side panels to “swing-out" for ease
of tube inspection and cleaning if necessary. These panels to be
fastened with slotted pins and wedges. The convective tube
bundle dimensions and fin arrangements are designed to cptimize
gas mass flows with minimum gas side pressure drop.to obtain high
heat transfer coefficients. The three lower or gas inlet side
tube rows are bare shock tubes. The upper rows of tubes are
extended surface tubes with all fins wrapped and continuously
welded  in tension.

Tubes are arranged in the tube sheets to allow removal of indivi-
dual convective tubes. Side walls are designed with 1/4" maximum
fin clearance to prevent flue gases from bypassing the tube bundie

The convection section tunnel shall be equipped with a 3" drain
valve and designad to prevent water and sludge from entering the
radiant section during washing periods.

A ground level flue gas sampling tube is provided. A ground level
- stack temperature readout is provided.

D. Refractory System

" Unit to have a refractory-lined combustion chamber with radiant
heat tubes transposed around this chamber. The refractory system
in this chamber is designed for heavy-crude 0il firing and maximum
{nsulation to meet outside casing temperatures of 180 CF or less.
This 5-inch lining consists of 3%" of high temperature castable
refractory B & W Kaolite 2300 LI gunnited over 15" of gunnited
insulation Thermotics 6-1 mix.

4

cal
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THERMOTICS, INC.
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QUOTATIONNO. 8% PAGE 3
(__’f"' DESCRIPTION UNIT PRICE
A1l refractory areas exposed to high temperature combustion pro-
ducts and direct radiation to be constructed of 3" to 4" of B & W
Kaolite 2500 LI cast or blown over 2" of A.P. Green Block
~ 1nsulation. z
T -

E:_ Burner -
 yUnit to be equipped with a North American Model 5131-GCR Flame
King heavy-crude oil burner with 50 HP blower. The burner is
mounted in the center of the fire wall to eliminate flame im-
pingement on tubes, supports and refractory. A1l valves and

controls are located for easy accessibility. Firing rate is con-
trolled by a pneumatic power unit and is snychronized with feed-
water flow rate.
F. Fuel and Atomizing System ’
The fuel oil system will be complete on each generator and
capable of pumping, heating and atomizing the fuel for efficient
burner operation. The system will be capable of heating the fuel
oil from 180 OF to 300 °F. Major components of the system include
1. Steam Atomization System
P
“~ Separator----------=-===---= Thermotics In-Line 6"
Solenoid Valve---~===-->==-- ASCO
Pressure Reducing Vaive----- Cash 100 HP
Condensate Dump Trap-------- Yarway 131
Flexible Hose----=-==m--mm== Flexweld-FWB31 or equal
Relief Valve-----=-=-==----== Consolidated
The steam supply independent of fuel o0il heating system.
2. Automatic electric and steam fuel oil preheater and fuel oil
train as follows: '
0i1 Meter------ P ket Rockwell "ER" w/register in bbls.
with bypass & isolating vaives
Steam Heat Exchanger-------- Thermotics
Electric Heat Exchanger----- Lectricoil HM10X-10-10KW or egual
Electric Heat Exchanger----- Lectricoil HM15X-10-15KW or equal
Fuel 011 Temperature
Control Valve------==-===-- Sarco 25-T5
Fuel 0il Thermostat---=----- Lectricoil or equal
fuel 0il1 Strainer----------- Kraissl or cqual
Fuel 0il Pressure----------- Barksdale DIT-A150
Fuel Valve----=-mem—meewm=— 3/4" General Controls i}
G. Feedwater System
The generator feedwater system consists of the following major
components:
1. Feedwater Plunger Pump )



THERMOTICS, INC.

‘QUOTATION NO. 484 PAGE 4
thsu " DESCRIPTION : | unT Price
: Manufacturer--=--eceeee-==-- FWI (Wheatley)
Plunger Size-----e===-=-cc-- 2-%" (1280 psig)
Model---=-~- HP 125 M
Operating Speed-----=--===-- 349 rpm r
i Stroke---===emmcecascammmoa= 3-1/8" . .
K Pump Capacity----=--=<==-=== 105 gpm at 1280 psig operating
- pressure
i Plunger Material-----=-=--~~ Ceramic
*Fluid End-~--mm-emmmcemaone= Forged Steel
Drive----s-ev--- - Forged Steel
Drive -—- V-Belt ,
MOtOr-=-ecemevo—mmcceemocoe= 100 HP, ODP. 1200 spm, 460 volt,
* 3 phase, 60 cycle, G.E.,
Westinghouse or equal
0i1 Level Controller-------- Ren w/Five Gallon 0il Reservoir
Crank Case Hi-Low 0il .
Level Shutdown Control--2-Murphy L-129
2. Suction and Discharge Pulsation Dampners
Manufacturer----~=e-----c-== Pulsation Engineering
Type--=---c-mcmmmm=mommmeses Bladder
am 3. Relief Valve on Pump Discharge Manifold
~ Manufacturer----==e====--ce- Crosby
Model~=----~=- S e JMB
Sizemmmmmmm—ocmmmemmom—eeen~ 1" .
Set Pressurg----=====---==== 1300 psig
Capacity at 10% Accum.------ 115.2 gpm
4. Controlling By-Pass Valve . jf_ -
- T
Manufacturer-----e=-c-c-c=== Fisher °
Model-=—emrmemmmcececanmccace 667 DA
Size----m--eccmemmmmossccoo- 1" Screwed (3600)
Trim-mee-em—e—smemcmmcocoaee Stellite
5. Flow Meter Orifice
Manufacturer-------=-==ce=-- Daniel
Size-=mmmecccmccmmnmcmccee 3" x 1500# ASA
6. Feedwater Stop Valve
Manufacturer--—---eccce—ae=- Edwards
Model-=-memeccccnceramncrnnn 3628
Size~~-mmeemmcecmcemcncccan= 2" -
o CV-c-rommmmmccscmcan e 60
- 7. Feedwater Check Valve
Manufacturer-------cesacanc- Edwards
T P s 3678
§{z@-=mmmemeccccrcormannnann 2"

181 KVB 5807-842



- THERMOTICS, IXC.

The electrical control system is designed to program and supervise
the gencrator operation during prepurge light-off, normal opera-

" tion, post-purge and shutdown. The system automatically controls

all motor sequcnces, provides flame safequard programming and
monitors all safety limit devices to provide safety shutdown
should an unsafe condition occur. The system includes all safety
limit devices and an annunciator to show cause of a safety shut-
down. The following safety limits are provided and annunciated:

182
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QUOTATION NO. 4p4 PAGE 5
'/_._.r—q DESCRIPTION UNIT PRICE
8. Recorder
Manufacturer----==--=----= Barton z
3 Model--—=====——--=mem—=o== 242A
< Rotation----======-==oe==== 7 Day -
& Drive-----=====—smeem=a=o= Spring VWound
f 3
H. Feedwater Preheater
Generator is equipped with a double pipe feedwater preheat ex-
changer to raise water temperature to 220 OF in order to prevent
dew point corrosion of convective fin surfaces. This exchanger is
constructed with guides of inner pipe with outer enciosure
designed for full differential thermal expansion and contraction.
A cold water side globe-type manual bypass valve is provided in
order to adjust feedwater preheat temperature.
1. Pneumatic Controls
The generator is equipped with full moduiating firing controls.
Flow rate through the unit is controlled by discharge steam
pressure. Burner firing rate is in turn ccntrolled by the flow
- rate through the unit. Both flow rate and firing rate sub-
. systems are provided with bias capability and manual override
operation. Major components of the pneumatic control system are:
1. Pressure Fiow Controller -
Manufacturer---—;—-? ------ Fisher
Model-=--=-m=mmcememmmom—o 4160
2. Flow Transmitter
Manufacturer-------==----- Barton
Model---=mme-emmmmmmme e 274A.(0-100")
3. Bias Control '
Manufacturer-----=e------= Moore
Model-—-==---cememeemmee 681
J; Electrical Controis



THERMOTICS, IHC.

QUOTATION NO. 484 PAGE 6
it DESCRIPTION UNIT PFICE
1. Flame Failure------=c---====< Honeywell R4127
*2. High Steam Temperature------=
. Loy SteammTempgﬁatug; ________ Honeywell R7353A Dialatrol_
i*4' High Steam Pressure------=-=< Murphy 45PE -
:*5, Low Steam Pressure-----====-< Murphy 45PE
> 6. Low Fuel 0il Pressure-------- Barksdale DIT-A150
> *7. High Tube-Skin Temp.--=====-= Honeywell R7351A Dialatrol
8. High Burner Throat Temp.----- Partlow-LF7~-555-KLSP
9. Low Fuel 0il Temp.---<----=== Partlow-ZF7-555-KLSP

iy

1
L1

10: .Low Instrument Air Pressure--Barksdale DIT-A80
11. Low Burner Draft Pressure----Honeywell C645A

#*12. High Stack Temperature-----=- Honeywell R-7351A Dialatrol
%*13. Low Feedwater Flow Rate------ Murphy 20 EO

14. Low Atomizing Pressure-«---=-= Honeywell L404F

15. High Atomizing Pressure----=-Honeywell L404F

16. Low Pump 011 Pressure------=- Murphy L-129

*These shutdown devices have jndicating readout with adjustable
set point control located on the control panel for ease of
checking operation.

The electrical system is housed in two separate NEMA IV compart-
ments. One compartment contains all high voltage equipment such
as motor starters, transformers, main circuit breaker and dis-
connect. This compartment is provided with dead-front protection
which shuts off all power when compartment door 1is opened. The
second compartment contains all of the 115 V control circuitry,
including all relays, timers, flame safeguard equipment,

_ operational switches, pushbuttons, lamps, etc.

Manufacturers of major electrical control components are:

Motor Starters-------=-====--====-Allen Bradley

Switches, Lamps, etc.--=-c-=--==< Allen Bradley

Control Relays--=-==-==s==--cos=s Allen Bradley

Annunciator Relay§-----==-===-=== Potter-Brumfield
Annunciator Lamps------es=so=eo== Allen Bradley Push-to-Test
Timers--=-=r-==-s===-ecss=====-o Eagle or ATC

Main Circuit Breaker------=-===-= ITE
Disconnect---===-=-=--=ss--oos===s ITE

Control Power Transformer-------- Heavy Duty

Flame Safeguard----=-=====---so= Honeywell

Gauges, Thermometer.

- The generator is equipped with all necessary pressurc gauges,

receiver gauges and thermometers to monitor generator operation.
A1l equipment is. located in easy ground level reading.

Afir Compressor

Gardner-Denver Model ACS 15 HP with 120 gallon receiver tank for
startup atomization and instrumcnt air supply. Unit complete

- with hi-low pressure control, relief valve, hooded intake, belt
drive, belt guard and drain. Unit to be mounted on rubber pads

183
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* - THERMOTICS, INC,

QUOTATION NO.  4b.

PAGE 7.

P

DESCRIPTION

UNIT PRICE

to minimize vibration.

Sampling System

The steam discharge piping is equipped with a liquid effluent
sampling separator and a Thermotics sampie cooler with replace-
able coil, model 35102, for checking steam quality by the TDS

or chlorides comparison method.

Safety Valves

The generator discharge piping is supplied with two safety valves

as required by the ASME Code.

Manufacturer--------------=-=—=--~~Crosby
Model -~-——— o J056-9-STM-C
Size---mrem el 13 G, 2% Flanged
Set Pressure------cemeccomcmromaaan #1 - 1150 psig

#2 - 1180 psig
Capacity (90% at 3% Accum.)---=-=mv £1 - 27,128 1bs/hr

#2 - 27,827 1bs/hr

Steam Discharge Piping and Valves

1. Steam Connection

3" x 1500# ASA R.F. Flange

2. Discharge Stop Check Valve

Manufacturer----------ececceeo- Edwards
Model--—————mommmmmm e 3668
Siz@-mme e e 3" Buttweld

Manufacturer-------ccceccoccoaoo Edwards
Model--—vomeommmt e 3628
Siz@-momm e 2" Buttweld

4. Back Pressure Valve o
Manufacturer--------cccmcomcceon Fisher
Model----=--mcoccmccci e 657 ED
SiZe-m=mmm el 3" x 15004 Flanged
Trim- s e e e #2
Actuator---—-eceocmo o Size 50
Pilot---m-mmmmmeecmeeeeoecoo---3160 R w/67 FR
Bourdon Tube------ceccmcmccmcaan 1500 psi C.S.

184 KVB 5807-842




" THERMOTICS, INC.

rescent lights.

185 KVB 5807-842

QUOTATION NO. 484 PAGE 8
.—,_g'r:u DESCRIPTION UNIT PRICE
6. Steam Flow Recorder
Manufacturer---=-e--e-ceocemoo—- Barton b
i Model =cevmmmmmmcmec e cceae 202A .
é (Differential & Static Pressure) R
- Rotation---~eec=mmeneam m————o—ee 7 Day
& Drive------- ———- -Spring Wound
P. Paint

Surface preparation and coating of the generator to be accom-

plished by the following procedure:

1. Sandblast to completely remove all oil, oil paint and primer.

2. Apply one spray coat of p}imer using Mobilizinc 7 ethyl
Silicate Inorganic Zinc Rich to a dry film thickness of 2-3
mils to all steel surfaces, except the radiant section shell.

3. Apply one spray intermediate coat Mobil 89-F-15 Industry
Gray Hi Build Epoxy coating to all surfaces not exceeding
150 OF operating temperature, using the mist coat technique,

& to a dry film thickness of 1% to 2 mils.

4. Spray coat radiant section shell with two coats of Mobil 37-
J-4 heat resisting black. Spray coat convection section and
steam lines with one coat of Intercoastal MA-100 heat
resistant aluminum.. Spray coat inside cab, pump skid and
other normal atmospheric temperature surfaces with Mobil 80-
A-1 vinyl aluminum. Spray coat skid Tloors with Mobil 84-J-5
black epoxy. .

Q. Miscellaneous

1. 0ilfield type skids to have large alignment Dowell pins to
Yine up and connect separate skids to each other.

2. Conduit from control panel to burner controls to be run under
cab floor.

3. Cab floor under burner area to be.1" x 3/16" steel grating.

" 4. Fire box draft gage.
_ 5. 24-hour clock.

6. Start-up service. -

7. Three sets of instructions and parts manual w/drawings.

8. Burner sight mounted on end of blower case to view diffuser
plate.

9. Cab to be equipped with twa double overhecad 8' long flou-




THERMOTICS, INC.
QUOTATION no. 484 pace 9

ol ' DESCRIPTION UNIT PRICE

PRICE OF STEAM GENERATOR, MODEL SG-50-N0OS-15, EACH, F.0.B.

QUR PLANT, HOUSTON, TEXAS---m-mm=mmm==m=====smmmmmommmmm=meooa- <mmm- | $206,520.00
ESTIMATED SHIPPING COST--m-m-mnmmmommmmmmmmmmmsooomoomooooooooe ———- 6,400.00
ESTIMATED SHIPPING WEIGHT--- ---=-=--160,000 1bs.

PRICE OF STEAM GENERATOR, F.0.B. RAILSIDING, TAFT, OR™BAKERSFIELD,
CA., EXCLUDING STATE AND LOCAL TAXES----=====-=--=---—oms--moossmm $212,920.00

DELIVERY: Eight to twelve months after receipt of purchase order,
based on current shop load and present material suppliers' delivery
promises.
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EQUIPMENT ===momocmemmmmmmonoemommmomom == mm Model SG-50-N0S-15
s cmemeeeemeemmm-acssessssssscsTomSAeSSSoS Crude 011l
U. oN THERMAL CAPACITY------ -—— 50,000,000 Btu/Hr
DESIGN STEAM PRESSURE- ——— 1,500 psig
DESIGN STEAM QUALITY- ----80%
DESIGN CODE---=-=-- ——- ———emem—eea— ASME Power Boiler, Section I
f THERMAL DESIGN
Inlet Qutlet
1. Type of Fluid Handled Water Steam and Water
2. Total Fluid Handled
Liquid 49,000 9,800 1b/hr
Vapor 0 39,200 1b/hr
3. Volume Handled
: . Liquid = 780 418 cu.ft/hr
Vapor 0 14,180 cu.ft/hr
4. Fluid Temperature 65 596 OF
5. Fluid Enthalpy 33 1,056 Btu/Lb
6. Fluid Pressure 1,657 1,500 psig
7. Fluid Velocity 4.73 88.4 ft/sec
8. Maximum Pressure Drop 200 psi at 1500 psig operating pressure
9, Stack Gas Temperature 400 at 20% Excess Air .
10 Design Thermal Efficiency 85% Based on HEV
' Burner Heat Release 58,820,000 Btu/hr on Higher Heating Value
te. Fuel 011 Consumption 398 gph
13. Radiant Heat Flux Btu's/FtZ/Hr 14,850 avg., 22,000 max.
14. Effective Radiant Surface 2,100 Ft2
15. Convective Heat Btu's/Ft2/Hr 3,430 avg.
16. Effective Convective Surface 5,884 Ft< approx.
17. Maximum Tube Wall Temperature 675 OF
MECHANICAL DESIGN
Radiant Section Convective Section
18. _Design Pressure 1700 psi 1825 gsi
19. Design Temperature 700 700 OF
.20. Corrosion Allowance 0 ' 0
21. Tube Material ASTM A-53-GR.B ASTM A-53-GR.B
: ‘ or equivalent or equivalent
22. Fitting Material ASTM A-234-WPB ASTM A-234-WPB
23. Tube Size ] 3.500" 0.D. 3.500" 0.D.
24. Tube Wall Thickness Nominal 0.300" 0.300"
25. Hydrostatic Test Pressure 2,500 , 2,738 psig
26. Feedwater Piping Design Pressure 1,850 psig at 600 OF
27. Maximum Outside Casing Surface Temp. 180 OF
?®  Type Insulation Castable & Block
t Type Refractory Castable-Alumina Binder
su. Type Feedwater Pump Positive Displacement Plunger
31. Pump Relief Valve Setting 1,300 psig
32. Steam Safety Valve Settings 1,150 and 1,180 psig’
33. Approximate Hcat Release 22,000 Btu's/Cu.ft.
34. Approximate Shipping Weight . . 160,000 1bs.
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