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1.0 INTRODUCTION 

A number of flow tests have been performed at Currier #1 during and 
shortly after drilling the well. Vetter Research (VR) took a large 
number of samples during this flow test work and analyzed these samples. 
All analytical data is given in table form in this report. 

2.0 PURPOSE OF THE FLOW TESTS AND Al~ALYTICAl WORK 

An attempt was made to extract as much data as possible during early 
and short-duration flow testing. The tests were not full-fledged 
flow tests suitable to judge the reservoir and reservoir fluids in 
all required details. Instead, the tests could be called pit tests. 
A maximum of approximately 4500 barrels of liquid could be contained 
at any given time at the wellsite (pit: 2000 barrels; baker tanks: 
2500 barrels). This small volume is not sufficient to conduct any 
long-duration flow tests. However, the :>it tests are sufficient to 
collect samples and to analyze them in order to obtain an approximate 
idea (a) about the brine recovered during the tests and (b) to forecast 
some of the problems to be encountered during future production of 
the well. The main reason for conducting the flow tests and the analytical 
work was to arrive at a very early judgment of the commercial value 
of the Well. 

3. 0 FLO\v TESTING AT CURRIER Ill 

Several flow tests were attempted and/or conducted during November 
and December 1979. 

3.1 DRILL STEM TEST 11/22-23/1979 

Samples were collected during this unsuccessful attempt to obtain 
a sustained flow through the drill stem. The analytical data of the 
samples collected during this test are listed in Tables 1-3. 

3.2 DRILL STEM TEST 12/1/1979 

AlJother attempt to perform a DST was made on 12/1/1979. A number 
of samples were collected during this test and analyzed by VR. The 
analytical data are given in Tables 4 and 5. 

3.3 UNSUCCESSFUL ATT~~T TO FLOW THROUGH CASING: 12/11/79 

Nitrogen was used to kick on the well on 12/11/1979. 
this attempt to start flowing the well failed. Only 
were collected during this time. The data are given 

Unfortunately, 
a few samples 
in Table 6. 
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3.4 SUCCESSFUL ATTEMPT TO FLOW THROUGH CASING: 12/13/1979 

During the night from 12/11 to 12/12, the well started to flow by 
itself after the nitrogen injection system failed. Unfortunately, 
VR was not able to collect samples during this flow period. Approximately 
3500 barrels of liquid were produced during this flow period. 

A new and successful attempt was made to flow the well on 12/13/79• 
This time, the well came on by itself. Numerous samples were collected 
during this time. The brine data are listed in Tables 7-13. The 
data regarding the steam composition are given in Tables 14 and 15. 

During this successful flow test, a large number of pressure and tempera­
ture readings were taken. These data are not included in this report 
but are presently being compiled by VR. At this time, we would like 
to mention only smoe flash and flow rate calculations. The flm< rate 
of the brine leaving the separator (separ·ator condition: 218°F) was 
7700 barrels per day (determined through tank gauging). The steam 
flow rate (measured through a 5" square-edged orifice in the steam 
line) was 8700 lb/hr of steam, uncorrected for co2 and other non-condensables 
in the steam (see Tables 13 and 14). 

Some rough flash calculations were also performed. Assuming a bottomhole 
temperature of 438°F and a separator temperature of 218°F, we calculate 
a 23.8% flash (not corrected for brine and steam compositions). Cooling 
of the surface lines is also not taken into account. This cooling 
effect may be substantial at the very low flow rates during this test 
period. If we assume .the conditions mentioned above (brine flow rate: 
101,000 lb/hr), we calculate a total mass flow rate of 132,600 lb/hr 
and steam flow rate of 31,600 lb/hr. 

4.0 DATA EVALUATION 

Some thousand analytical values are given in Tables 1-14. To evaluate 
the data in an acceptable manner will take quite a few man days. 
This time was not available. l{e suggest compiling a number of specific 
questions or problems and, then, trying to answer these questions 
or solve these problems by evaluating the data. 

In this report we will treat only two examples of this type of data 
evaluation. 

4.1 WATER COHPOSITIONS AT DIFFERENT DEPTHS 

Unfortunately, the DST and through-casing flow test periods were too 
short to produce clean formation waters. Therefore, contaminations 
through drilling fluid should be subtracted from the samples to be 
analyzed. The first three columns in Table 15 show the most likely 
water compositions produced during various periods. One can see that 
the salinity of the water first increased and then decreased again 
with increasing depth. 

-2-
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4.2 LEAKS IN WELLBORE 

One would be interested to know if the well in its present shape shows 
any leaks from upper portions of the hole (e.g., around casing shoes). 
This question is difficult to answer because we have no precise analysis 
of the formation water at the "open" or "completed" depth. 

Tables 8-11 show the compositions of the waters discharged from the 
well on Dec. 13, 1979. Assuming that inflow through leaks occurs 
at different rates during shut-in and during flow-testing we should 
find varying water compositions depending whether the samples were 
pulled during the discharge of the first wellbore volume or at a later 
stage of the flow test. Indeed, the data listed in Tables 8-11 indicate 
such a behavior. For example, the Na ion concentration is a good 
indicator because it is not affected by cooling or heating processes. 
One can see in the tables that the Na ion concentration first increases 
(VR Code 0006-02-0054 to 0006-02-0058), ·:hen decreases (to the approximate 
values found in VR Code 0006-02-0085) and finally increases again. 
Our interpretation of this behavior is based on leakage of different 
waters into the wellbore at different times during the flow test. 

-3-
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TABLE 1 

MAPC(l, INC. - CURRIER '1 

(RC·5Ufto CX)J'lCBCd {11 m_g/iJ 

F::.ore Tc5:t: 11/22 Th'tu 11,''23/79 

SPECIFIC 
','=' ,~C::'E S-\!iPLE lOE~TlFlCATH'V pH W'JVUCTAVCE Sl'DlU'I reTASSIW! L7TI17WI CALC/W-I IIAGVESlWI S;IJ(JW.I STRtWTlUM ALWI/NUM CHR0!17WI 

'- 1 Pi..:t Samp£e. 8:50a.m. 10.1 12,400 1790 1870 <0.01 1 2 8 1. 44 0.7 1. 26 2.8 3. 1 
:5< 11:00 a.m. 9.4 10,950 1570 1620 < 0. 07 109 5. 98 1. 6 0.95 z. 5 3.9 
3- 3 3, 15 p.m. 9. 7 10,650 1530 1620 < 0. 07 12 7 6. 27 1.1 2.50 1.4 5.1 

-~ ~.bd Tank 8:-15 a.m. 10.4 • ~L'SO 2130 < 0. 07 133 2. 85 3.9 1.44 <0.013 5. 8 
_;- 5 11:00 a.m. 10.4 • 2200 2100 <0.07 129 1. 76 4.2 1. 60 2.8 5.0 
.:-o 3, 15 p.m. 10.5 • 2640 2140 < 0. 07 159 z. 15 4.2 1. 62 z. 7 6. 5 

~'- ' Bac.k.6£-ctJ.' 11 1 10.3 18,200 3200 2150 87. 1 1.58 2.2 1. 44 z. 7 2.6 ,_, 
'2 9. 3 21' 300 4000 2120 2. 83 72.8 1. 59 2. 5 1. 7 3 1. 9 2. 1 ,_-' '3 8.0 24,000 5'220 2140 18.7 Z-16 10.6 1. 8 13. 8 2.2 <0.06 

:::- i c '4 7. 7 25,400 6100 2100 27.6 394 2 8. 9 3.3 24.6 1. 9 <0. 06 
'- 11 •5 7. 7 26,200 62ZO 1990 30.2 410 34.3 3.6 28. 1 1. 7 < 0. 06 
;.- 1 2 '6 7.5 26,200 6260 1960 32.3 437 39.9 4.0 31.5 1.6 <0.06 
2- l 3 '7 7. 5 25,800 6630 1550 33.4 424 42.0 4. 0 33. 0 2.1 <0. 06 
c- 14 '8 7.4 26,700 7430 1460 39.0 459 51.9 3. 7 42.4 1. 7 <0. 06 
6-15 '9 7.4 '27,500 7120 1610 37.7 438 51.0 3.9 42.2 z. 1 <0.06 
6-16 '10 8.9 18,300 3090 2140 z_ 32 ' 218 5. 5 5.1 5.43 2.0 6.0 

6-17 VNt'nftote S-tand ~ 1 8. 2 23,000 4590 2120 15. 8 394 13. 7 2.5 10. 7 2.6 1. 0 
6- 18 •z 7.7 29,000 7690 1540 41.5 599 62.3 3.4 43.6 2.3 <0.06 
6-19 '3 7.4 Z8' 700 7480 1550 41.0 412 54.0 3. 4 48.9 2.0 <0.06 
6-ZO '4 7. 4 27,500 7030 1470 37. z 468 52. 1 3.0 44.6 2.4 <0.06 

t--21 Sampie'L 7. 8 25,500 5910 2000 30.5 310 27. z 2.9 25.9 2.5 <0.06 

0- ~;: UhLtC-'t Smnpfe 7. 9 1' 280 140 < 0. 2 -<0. 01 86.0 36.0 < 0. 03 2. 05 0.43 <0.06 

'7>Mu55i.uent amount 6-i.l.teJted •ample 

·~L·t.~l'~ 11\'t tL5ted n'C'lC bc.f01t' tizc 6o{'£ot<.'{ng dctccUcn Omit!!: 

·~t 0.3 4g O.J3 A> 1. 0 Au 0. 09 Sc 0. 01 Cd 0.07 c, 0. 11 
,:1 :. 0 2 Ga 0. 7 Gc 0. 8 Hg 0. 3 La 0.03 ~!o 0.8 N<. 0.~ 

l C.5 r;.)-1 1. 0 Sb 0.4 _,, 
1. 4 1.1 Ti C.02 v 0.03 Su -'· ,·. 07 2'l 0. C5 
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TABLE Z 

MAPCO, lNC. - CURRJER '1 

(Re-~ut.U. Hp'te!ded in mg/l) 

FLOW TEST' 11/22 THRU 11/23/79 

:·;:: CC:'E SAMPLE lDWTJFlCATJON COPPER lRON MANGANESE ZlNC CHLORJDE SULFATE 
TOTAL 

CARBONATE BlCARBONATE PHOSPHATE BORON Sl LlCA ORGANlC 
CARBON 

'. 1 PU: Samp[e &:50 a.m. 0.55 0. 21 o.on 0. 41 3,700 620 216 390 2.6 6.3 76. 7 693 " 17:00a.m. 0. 20 0.29 0. 02 8 0. 29 3,260 640 73 740 2. 7 4.9 42. 1 600 
. 

c·J 3d5 p.m. 0.22 3.53 0.10 0. 20 3,200 542 108 500 16.7 4. 8 53.5 637 
:---i /.lud Tank &:45 a.m. 1.1 4.42 0. 062 0.44 5. 100 456 306 258 24. 7 8. 29 114 1470 ;.s 11:00 a.m. 0. 92 1. 8 9 0. C38 0. 41 4. 860 392 260 203 26.7 8.17 93. 7 1310 o-6 3d5 p.m. 1.1 2.38 0. 051 0.55 5,960 471 343 261 65.6 9. 2 3 106 1470 
!:- 7 Bad: 6lot'.' t1 T 0.46 1. 41 0.048 0. 38 6. 130 1400 216 218 7.5 8. 84 200 1384 
'. 8 '2 0. 21 0. 18 0. 033 0. 31 7,670 1310 58 673 '2 11.1 108 1280 i-9 '3 0.04 1. 8 0.95 0. 2 3 9,480 980 1530 <2 15.7 70. 3 698 i-1 0 '4 0.07 27.8 5.58 0.29 10,900 726 1620 '2 79.0 87. 7 487 '. 11 '5 0.07 29. 9 5.35 0.30 11.600 474 1560 '2 79.7 88. 7 424 :- 7 z '6 <0. 01 22.4 6.27 0. 25 11, 700 399 1540 <2 20.8 92. 1 335 '. 1 3 '7 0. C9 14. 8 6. 30 0. 26 11,600 3n 1420 <2 21.0 82.0 255 =· u '8 <0.01 0. 96 6. 92 0.23 12.700 292 1410 <2 22.1 84. 9 233 i. 15 '9 <0, 01 0. 11 5.85 0. 24 13,000 2 86 1320 <2 21. 5 79. 0 191 6- T 6 '10 0.12 8. 96 0.27 0.56 6,480 408 20.4 589 28.0 9.8 37.4 1740 
6-17 Vownhote Stand H1 <0. 01 0. 57 0. 057 0.37 8,770 678 2130 15.2 13.2 103 766 6- 18 '2 <0. 01 13.9 1. 98 0.26 12,900 415 17 30 <2 2 3. 7 108 262 6-79 H3 <0. 01 16.9 2.33 0.40 13,200 315 965 <2 23.0 127 190 6-20 '4 <0. 01 72.1 2.44 0.43 12,300 392 - 1234 <2 20.9 87.0 282 
6-Zl sitmptVt <0.01 2!.9 2. 30 0. 39 10,700 526 1170 <2 18.1 95. 1 435 
i-:2 Wa.t:VL Samp.C.e 0.06 <0. 1 0.097 0. 27 140 311 150 <2 0. 2 7 9. 3 9. 0 
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TABLE 3 

MAPCO, INC. - CURRIER #I 

F LO(•J TEST : 11/22 THRU 11/23/79 
(Ruu_f.U. e.xp!lUM.d ht mg /.~I 

VR CO'JE SAMPLE I. V. rosa. (mg/tl 

6-0001 Pit (08501 1~,100 
6-ono~ Pit f 11 oo I 8,960 
6-~003 p·.,. .{;c ( 15151 8,780 

6-000A Mud T a.rt!: ( 0~451 b 

6-0005 Mud T a.~'c (II oo I b 

6-D106 Mud Ta.~i: ( 15151 b 

6-MOJ Ba.c.flSf.ow #I (0800) 16,600 
6-M08 #7. (ngo2) n, 9on 
6-0009 #3 (0805) 20,600 
6-0010 #A r oeog 1 21,701 
6-00 II #5 (OR! 0 I 22,400 
6-GOIZ "6 (Otl2) 7.2,100 
6-0113 "7 (DSI!) 21,310 
6- 0 014 #S f on 61 23,000 
6-00 I 5 #g (0813) 23,300 
6-0016 #10 (0820) 17,800 

6-COI7 Dow~lwf.e. •1 (I 0~ 51 20,100 
6- no 1 ' #2 f I o so I 2-l, 300 
6- OM 9 #3 (I 0 55) 23,800 
6-0020 #,1 ( 11 on 1 23,000 

6- coz I Sam pte 't 20,700 

6-0022 H ?0 Samp-~e. I' 100 

a.. Sampf.u weAe. d!Ue.d a.t 180° C. 

I 
' 

I 
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TABLE 4 

MAPCO, INC. - CURRIER 11 

(Re;utto exp•~oed ~n mg/tl 

Ftow TeJt: 12/1/79 

l'=: : ~~::E S.\.'.IPLE IVE.NTIFICATION SOVIUM POTASSIU~I LITHIWI CALCIUM MAGNESIUM BAR IWI STRONTIUM ALWIINUM CHROMIUM COPPER IRON MANGANESE 

i<J • 1 RU 7:45 a.m. 9, 120 767 64.5 230 24.2 12.0 69.7 1. 32 0.69 0.47 87 8.27 
--. •z RA 8:00 a.m. 9,5ZO 817 65. 2 277 26. 9 15. 9 75. 3 5.37 0.58 0.67 195 9. 27 

~-:.5 "3 RU 8:00a.m. 9,070 870 62.9 222 27. 8 11.4 69.2 1. 20 0.13 0.025 42 6.45 
=<:5 "4 RU 8: 15 a.m. 9,810 795 7!. 5 250 26. 0 17.9 80.9 1. 41 0. 18 < 0. 02 72 5.68 
t-:. 7 '5 RA 8:30a.m. 9,940 790 64. 2 291 2 3. 4 16.8 82. 4 3. 18 0.48 0. 16 16 5 3.96 
:-:.! "6 RU 8:30 a.m. 9,770 769 61.7 242 79.0 14.8 76.7 < 0.3 0.05 < 0. 02 34 1.96 
=-:? •7 RU 8:45a.m. 9,880 779 63. 2 245 20. 1 13. 7 78.6 0. 83 0.08 < 0. 02 23 1. 70 
~-:;- "8 RA 9:00 a.m. 9,840 773 63. 1 262 2 3. 1 17. 8 81. 3 < 0. 3 0.40 < 0.02 89 2.05 
'-51 "9 RU 9:00 a.m. 9,890 773 64.4 247 21. 5 16. 9 81.4 < 0. 3 0. 21 < 0. 02 16 1. 50 
:- 3::: •10 RU 9: 15 a.m. 10,000 781 65. 8 249 21. 1 16.4 80.6 < 0. 3 0.24 < 0. 02 12 1. 31 
:-55 • II RU 9:30 a.m. 10, 100 781 65.6 251 20.5 16.6 81.8 < 0. 3 0.16 < 0. 02 0. 8 1. 17 
t--3~ • 12 RA 9:30 a.m. 10,000 773 63. 8 256 20. 8 17. 2 82.5 < 0. 3 0.29 < 0. 02 58 1. 41 
:-35 "13 RU 9:45 a.m. 10,100 775 64.4 255 19. 7 16. 2 82.5 < 0. 3 0.11 < 0.02 0.7 I. 7 8 
:- 3:5 "14 RU 10:00 a.m. 10,000 780 63.7 250 20. 8 14.0 82.0 < 0. 3 0.24 < 0. 02 1. 3 I. 06 
!:-37 • I 5 RA 10:00 a.m. 9,980 7 86 62.9 280 24.6 15.9 84.0 < 0. 3 0. 34 < 0. 02 55 1. 43 
.::- 33 "16 RU 10' 15 a.m. 9,810 769 63. 1 247 20. 9 15. 2 79.6 < 0. 3 0. 21 < o. 02 1. 7 . 0. 99 
:- 31 '17 RU 10' 30 a.m. 10,300 806 67.2 258 22.0 15. 8 83. 8 < 0. 3 0.40 < 0. 02 3.2 1. 00 
'- ~ 0 •18 RA 10:30 a.m. 9,950 772 63.6 257 21.4 16.3 80.6 < 0. 3 0.40 < 0. 02 41 1. 22 
i-41 ,'.!:;.d Out 11/28/79 3,590 1620 0. 1 415 9.4 < o. 3 9.4 2.74 1.16 0.15 53 o. 74 
t- .J2 ,'.!ud In 11/28/79 3,410 1110 0.1 528 19.2 <o. 3 7. 1 4.16 1.45 0.13 23 1.09 

><Wl.£1. not U.ted WVI.< bdow the 6ollowi.ng detec..ti.on £..i.mUI,' .. 
'L 0.3 Ag 0.03 Al 1. 0 Au 0. 09 Be 0.01 Cd 0.07 c. 0. 17 Cu 0.02 Ga 0.7 Ge 0. 8 
H9 0. 3 La 0.03 Mo 0.8 N~ 0.4 Pb 0.5 PO 

4 
1. 0 Sb 0.4 Se 1.4 Su 1. 1 u 0.02 

l' 0. 03 Zn 0. 07 z, 0.05 
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TABLE 5 

MAPCO, INC, - CURRIER 'I 

(Re~u.U~ e_:(pJt~~ed in mg/il 

FlOI•I TEST' I 2/1/79 

TOTAL TOTAL 
'' :.-~E S~!-IPLE IDENTIFICATION ZINC CHLORIDE CARBONATE BICARBONATE PHOSPHATE BORON Sl LICA ORGANIC pH VISSOLVEV SPECIFIC 

CARBON SOLIVS CONDUCTANCE 

; -.: 3 • I RU 7=45 a.m. 4, 16 I 5, 800 <I 34,2 162 97 6.65 27,700 33,300 
:- .... '1 RA g,oo a.m. 4.68 <I 33.6 247 32 28, 100 

'- '3 RU 8:00 a.m. 3.64 I 5, 300 813 <I 29.6 191 125 6.67 27.200 33,000 
-' '4 RU 8:75a.m. 3.34 16,600 864 <I 31.4 2 30 10 6.65 28, 100 34,500 -- •5 RA 8:30a.m. '. 06 <I 30.0 Z88 8 29,500 

:-:::s •6 RU 8:30 a.m. < v. 07 I 6, 800 676 <I 30.9 227 45 6, 8 I 28.700 34,500 
:.-<"1 • 7 RU 8:45 a.m. 0.52 I 6, 500 683 <I 28.6 2 32 51 6. 77 28,900 34,000 
::- :;,_· •8 RA 9:00a.m. 0.46 3.07 29,0 282 I 8 29,300 -

; 7 •9 RU 9:00a.m. 0.66 16. 800 - 6 35 ,: 28.9 231 50 6.95 28.600 34.000 ,. '10 RU 9' I 5 a.m. 0. 12 16,400 - 739 <I 28.9 232 25 6. 80 28.900 34,500 
-53 'II RU 9:30 a.m. 0. I 8 17, 100 709 <I 29.4 231 23 7. 02 29,300 33,000 
-::; .. • 12 RA 9:30 a.m. 0.22 <I 2 8. I 282 10 29,200 
-35 •13 RU 9:45 a.m. 0.24 17,600 635 <I 28,2 239 30 6.97 29,300 35,300 
-36 •14 RU 10,00 a.m. 0. 19 I 7, 300 629 <1 26.9 241 I 7.04 29,000 35,000 
-37 '15 RA 10:00 a.m. 0. 35 - <1 27. 8 285 7 - 29,300 
-38 '16 RU 10d5 a.m. o. 17 17,200 - 582 1. 27 27.3 238 42 7. 2 8 29,100 35,000 
-39 '17 RU 10,30 a.m. 0.27 17,000 - 593 <I 27. 2 250 35 7.02 29,700 36,200 
-JJ ' I 8 RA 10:30 a.m. 0.35 I. 08 25.9 279 23 - 29,700 -
-J7 MUV OUT 11/28/79 o. 80 3, 680 29 529 59.1 5. 8 24.3 4603 9. 10 19,000 14,200 
-42 MUV IN 11/28/79 0.65 4, 170 12 588 68.9 4.59 13.0 4754 8.66 22,100 
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TABLE 6 

IIAPCO, INC. - CURRIER '1 
FLQ/·.1 TEST' 12/11/79 

~ ·::: C(":'E SA.'.IPLE IDENTIFICATION SC'DIUM POTASSIUM LITHIUM CALCIU,I! MAG.VESIUM BARIUM STRONTIUM COBALT CHROMIUM IRON MANGANESE ZINC 

::::.-C':.-00·49 F!o,I.Jt.Ute :to pil: 11:50 428 114 0.12 51. 8 1. 82 0.076 0.84 '0.009 '0. 011 1.20 0.059 0.119 

:~:-:--o~-c~so FlowWtc :tc p-U 4:25 5540 721 17. 1 254 20.4 o. 70 21.7 <0.09 '0.011 <0.03 0.103 0.07 

::::.-c:-c~s1 F!owf..We :to pit 4: 'ZS 
5970 756 15.1 385 27.7 1. 39 24.8 0.295 0.315 58.9 1. 63 0.264 acA.d<o~ed 

.-::-=-c:-ccsz LvtM C-i.<c Mud In 12/8/79 2680 636 <0.13 293 2 7. 2 1. 93 5. 22 0.237 o. 786 35.4 1. 23 0.718 

:::=-o:-ccs3 LvtM C-0tc Mud OU-t 12/8/79 2603 824 1. 41 1313 116 4.40 12.6 0.649 0.989 180 0.793 0. 207 

CHLORIDE SULFATE BICARBONATE CARBl'.VATE PHl1SPHAH SORt\"1 SILJCA pH TVS Se_. Con 

:::~-o:-oo49 F!ou.:U..ne :to pU 11: SO 380 480 230 202 <0.1 0.38 64.1 8.84 1' 730 2,400 

::::-o:::-ccso Fl_o,oU.ne .to p.[:t 4:25 9150 225 785 - <1. 0 29.9 2 36 8.20 17,000 27,600 

::::.-o~-oos1 Flotewte -to p-i-t 4,25 RA 233 - < 1. 0 29.9 370 

COQS-OZ-0052 L~« C~c Mud In 12/8/79 2450 640 2400 400 <1. 0 1. 75 370 9.5 12,900a b 

0006-02-0053 ~ ~c Mud OU-t 12/8/79 2810 680 2610 635 <1. 0 1. 32 350 9.5 19,500a b 

a. SW'Tpf.M c.onta..Ut .6-i.gni6ic.att:t amoun.U o6 OJL9a./'Uc. c.aJLbon 
b. 1;:..~u;);)ie.ien.t quantity :to pe..-t6oJUn :tu:t 

·.~.::t.::.L~ r:ot W:ted wVte below .tfte 6oUow-i.ng de.tec.Uon .ti..mffi: 

At 0.3 Ag o. 03 M 1.0 Au 0. 09 Be 0. 01 Cd 0.07 Cu 0.02 Ga 0.7 Ge o. 8 Hg 0.3 
La. 0.03 Mo 0.8 N-i. 0.4 Pb 0. 5 Sb 0.4 Se 1.4 Sn 1.1 u 0.02 v 0.03 ZIL 0.05 



TABLE 7 
MAPCO, JNC. - CURRIER HI 

Ff.ow TvA' 11/11/79 
(Rc!luLt.¢ e:q:J'te~~-H.d in mg!.£) 

l'R Ct'VE SIJIPLE !VENT!F!CATJON SOVJU,\1 POTASSIUM LITHIUM CALCIUM MAGNESIUM BARIUM STRONTIUM COBALT CHROMIUM !RON MANGANESE 

-c:-o147 B-Wte Line @1226 RA 6435 624 22. 8 311 24. 1 5. J 32.1 < 0. 7 <0.1 15. 74 0. 74 
:':':7~0:-0148 RUne UJte @1249 RA 6743 644 24.0 315 20.6 6. 1 38.7 <0.1 <0.1 12.8 0.53 

-OZ-0149 BUne Li..ne @2310 RA 6420 614 2 3. 2 251 18. 7 5.3 31.0 <0. 7 <0.' 10.9 0.42 
:: -c:-or5o B.'U.'.-11Q. UJH' .. @1312 RU 6551 618 13. 8 247 17.6 4.3 34. 7 <0.1 <0. 1 < 0.11 
:: -0:-0151 a .. ~,H~- u__,te @1315 RA 6566 630 24.5 170 20. 5 4. 0 34. 1 <0, 1 <0.1 72.9 0.49 
:::: -OZ-0152 B.Une Line @2400 RA 6575 677 24. 1 324 11. 3 4. 0 35.4 < 0. 1 <0.1 14. 3 0.67 
:o -OZ-0153 Steam U.ne @2230 RU 7. 5 2. 5 0.05 1. 7 0.04 0.09 0.07 < 0. 1 < 0. 1 0. 11 0.019 

__Eli SPEC. CONV CHLOR!VE BORON SJLJCA 

-o:-0147 B-'Line U..ne. @2226 RA 18. 1 314 
'. -01-0148 &'Line U.ne. @2249 RA - 20. 3 311 
:~ -OZ-0149 &'tine. Line. @2310 RA - 18. 1 274 
'" -o:-o75o Btine. U.ne @2371 RU 8.00 32,200 11, 700 79. 2 779 . ' -o:-0751 &'Line Line @2 32 5 RA - 16.2 293 '. 
. ' -OZ-0152 S-Une. L-i.ne. @2400 RA 18.4 185 
,_~:; -OZ-0153 Steam Line. @2230 RU 6.20 1, 025 103 0. 80 <1 



TABLE 8 

~IAPCO, INC. - CURRIER H) 

FLOW TEST' 12/13/79 

:·r,: CC~E SAMPLE IVENTJFJCATJO,V SOVJU/.1 POTASSIUM LITHIUM CALCIUM MAGNESIUM BARIUM STRONTIUM COBALT CHROMIUM IRON MANGANESE 

-02-0054 #J to p.U 6260 588 2 3. 3 2 73 19.2 6.0 33.9 <0. 1 <0. 11 44.6 1. 8 7 

-DZ-0055 ~2 to pit 6320 59 7 2 4 .) 2 53 18.3 5.4 33.5 <0. 1 <0. 11 90.4 2. 14 

-c~-oos6 'J to pU 6343 588 20.5 2 25 19.0 4.8 2 8. 7 <0. 1 <0. 11 124 1. 98 

-02-0057 '4 to p-U 640I 605 2 5. 8 2 37 18.7 5.1 32.6 <0. 1 <0. 11 107 2.39 

-01-0058 '5 to pit 6732 635 28.0 250 18.2 6.7 34.0 <0. 1 <0. 11 120 2. 56 

-02-0059 H6 to pit ••..••••. 0718 6475 608 26.7 2 34 18.5 6.0 32.0 <0. 1 <0. 11 97. 2 2.48 

-0':-0060 #7 to pU ••.. ..•. . 0720 6686 632 27.6 243 18.7 5.8 33.7 <0 .1 <0. 11 107 2.48 

-02-0061 '8 to pit. ...•.•.. 0722 642 5 609 2 5. 5 232 19.4 6.4 32.7 0.23 <0. 11 89.3 2.29 

-02-0062 #9 Tailp~pe. .•..•. 0724 6436 610 2 6. 5 224 19.0 7.5 31. 7 0.)3 <0. 11 89.0 2. 30 

-C:?-00~3 lifO Ta.-LC.p-tr'e ....... 07Z6 6310 604 2 5. 8 2 2 4 17. 8 6.4 30.3 0.38 <0. 11 77.2 2.20 

-02-006.1 ilJ2 Tetilp--i.pe.. ••••••• 0730 6093 574 2 3. 7 221 2 2. 0 6.4 31.4 0. 12 <0. '1 )8. 2 2.0) 

-CZ-0065 ~'13 Ta.t£p£pe ••••••• 0732 6289 595 24.7 232 20.8 5.2 32.0 0. 21 <0.11 66.4 2. 04 

-CZ-0066 1174 T~£pir-e.. ....... 0734 6114 574 2 3. 7 224 21.0 6.2 30.0 0. 18 <0.11 39.0 2. OJ 

-OZ-0067 '15 Tailpipe ...•..• 0736 6149 583 23.3 217 21. 5 5.6 31.4 0. 11 <0.11 32.3 2. 12 

-02-0068 #J6 TCLU'.pipe • ••••• • 0738 6254 594 24.6 229 2 2. 9 6.6 31. 0 0.14 <0.11 66.7 2.4) 

c~;~-02-0069 1111 Ta.Ltpipe ..•.••. 0740 6245 592 25.8 212 21.9 5.4 30. 3 0. 21 <O .11 47.3 1. 91 

;;)5-02-0070 #78 Ta..ilp-tpe •.••••• RA 6041 573 24.3 226 21.5 8.8 30.3 0.34 <0. 11 123 2.25 

o::s-o2-0071 '19 Tailpipe ....... 0744 5969 563 23.6 209 21.8 8.3 2 8. 8 0.23 <0.11 <0.03 2. 61 

CZC6-02·0072 #20 Tailp~pe ...•••• 0746 6264 595 25.4 209 22.1 8. 2 30.0 0.37 <0. 11 31.5 1. 9 3 

0006-02-0073 HZ) Tailp~pe RA ••.• 0746 6118 577 23.8 218 21.9 8.6 29. 2 0.63 <0 .11 122 2.15 

o006-02-0074 H22 Tail~pe ••••••. a748 6275 591 25.6 218 22.5 9.0 30.0 0.47 <0. 11 39.1 2.56 
0206-02-0075 H23 Tailpipe •.••••. 0750 6331 598 24.7 213 21.9 9.2 30.2 0.57 '0.11 16.1 1. 91 

·01-0076 '24 Tailpipe ..•. .•. 0752 6191 584 22.7 214 22.7 9.6 28.5 0.65 <O. 11 37.4 2.32 

C2C6-02-0077 HZ5 Tailp~pe ...•••. RA 6484 619 15.9 211 23.6 9.4 31 . 1 0.83 <0.11 129 1. 10 

OCOb-02-0078 H26 Tai£p~pe .•.•••• 0754 6498 619 2 5. 9 208 12.1 9.6 18.9 0.64 <0. 11 32.3 1. 87 

CZZ5-02-0079 H17 Tai£pip• ••.••.. 0756 6252 592 24. 7 201 21.8 8. 1 27. 7 0.64 <a. 11 10.5 1.77 
Cc%-02-0080 H28 Tailpipe ....... 0758 6212 589 2 5.1 189 22.1 7.5 26.7 0.73 <O.ll )9.4 1. 70 

~02-0081 #29 Ta.M:.p.lpe. ••••••••••• 6260 594 24.2 210 24.4 7.7 2 8. 9 0.94 <O. II 117 1. 90 
-02-0082 #JO TailpipL .••.•. 0800 5965 561 12.8 197 11.9 7.6 27.4 0.86 < 0. 11 2 4. 1 1. 61 

0006-01-0083 H3) Tai£p~pe .•••••• 0802 6037 576 22.3 )88 19.4 8.7 27.0 0.) <0.11 16.1 1. 41 

0006-02-0084 H32 Tailpipe ••.•••. 0804 5733 490 11. 5 164 19.3 6.8 24.0 0.48 <O. 11 23.6 1. 30 

i'."ci-02-0085 H33 TailpipL .•.•.. 0805 5642 489 21.3 167 18. 5 6.4 23.9 0.49 <0.11 42.8 1. 87 
-0'2-0086 #34 Ta.-iipi._pe. ••••••• 0806 6006 571 22.4 180 19.7 8.9 24.4 0.41 <O. 11 )04 1. 48 

-c:-0087 1135 Ta.-i.tp.Lpe. .. ..•. . 0806 5936 558 23.3 163 18.8 8.5 24.6 0.26 <Q.II 19.0 1. 29 

-02-0088 '36 Ta.U:pipe ..••.. . 0808 5775 491 2 2. 3 167 18.9 10.4 2 3. 9 0.27 < 0. 11 16.6 1. 31 

-OZ-0089 #37 Ta.A.J:.p.Lpe. ••••••• 0810 5840 492 22.1 178 19.3 11. 0 2 5. 3 0.) <0. 11 8.41 1. 36 

-0~-0090 1138 Ta.i£p.{pe. ..••••• 081Z 5710 489 2 z. 0 165 18.6 9.4 23.9 0.34 <Q. 11 0.39 1. 2 5 

·C2·009l '39 Ta.U:pipe 203'F 0814 5754 491 22.5 162 18.3 9.6 23.0 0. 22 <0.11 7.62 1. 2 8 
-02-0092 1140 Ta.-Ltpi.J.'e. . ••••• . 0816 5816 492 22.2 156 ·18. 1 8.3 22.4 0.38 <0.11 15.0 1. 33 

-c:-0093 1141 Ta.i.£p,i.Fe. ••••••• 0818 5900 559 23.2 162 19.4 8. 9 24.5 0. 2 7 <0.11 13.9 1 . 32 

-s~-o2-C094 ~'-'Z ra.{l.p{tJe. •.••••...•• sn1 490 21.7 160 19.4 8. 3 2 2. 7 0.32 <0. 11 1 o. 5 1. 29 
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TABLE 9 

MAPCO, INC. - CURRIER NJ 

FLOW TEST' 12/13/79 

VR COVE SAMPLE JVENTJFJCAT!ON pH SPEC. COIJV CHLOR!VE BORON SI LJCA TOC 

0006-02-0054 •r to p-U 6.38 28,700 11.000 21.8 263 57 
0006-02-0055 •2 to pU 6.46 28,700 10,900 2 I. 4 279 75 
0006-02-0056 N3 to p-U 6.48 28,700 10,800 2 I. 3 267 80 
0006-02-0057 N4 to p-U 6.48 21, 700 10,900 22.0 268 88 
0006-01-0058 '5 to p-U 6.47 28,700 I 0, 800 21.0 668 90 
0006-01-0059 H6 to pU 0718 6.31 21,700 10,800 2 I. 9 249 85 
0006-02-0060 H7 to p-U 0720 6.43 28,800 I 0, 800 2 I . I 259 86 
0006-01-0061 Ng to p-U 0722 6.44 2 8. 800 10,700 20.3 252 87 

" 0006-01-0062 H9 T<Utp-ipe 0724 6.49 11,800 10,700 20.4 152 87 
0006-02-0063 •ro Tailp-ipe 0726 6.49 21,800 10,700 20.0 246 83 
0006-01-0064 •12 T<Utp-ipe 0730 6.39 21,100 10,900 20 .I 212 81 
0006-02-0065 NJ3 T/Utp-ipe 0732 6.52 29, I 00 10,800 20.4 252 86 
0006-02-0066 HJ4 TaUp-ipe 0734 6.41 29,100 10,800 20.8 233 80 
0006-01-0067 '15 T<Utp-ipe 0736 6.45 29, I 00 10,900 2 I. 5 126 81 
0006-02-0068 '16 T<Utp<pe 0738 6.49 29. 100 10,600 21.0 253 77 
0006-02-0069 NJ7 T<Utp-ipe 0740 6. 54 29, I 00 10,100 20.1 243 74 
0006-02-0070 N I I T /Utp-ipe RA - 22.5 197 68 
0006-02-0071 HI 9 T <Lilp-ipe 0744 7. 10 29,200 I 0, 800 10 .I I 9 I 74 
0006-01-0072 •20 T<Utp-ipe 0746 6.45 29,200 I I, 000 2 I. 8 233 15 
0006-02-0073 N 2 I T <Utp-ipe RA 0746 - - 2 I. 7 292 10 
0006-02-0074 122 T<Utp<pe 0748 6.48 21,700 I 0,100 20_3 232 12 
0006-02-0075 H23 T<Utp-ipe 0750 6.40 29, I 00 10,700 2 I. 9 219 15 
0006-02-0076 H24 T/Utp-ipe 0752 6.52 29, roo 10,700 20-6 221 86 
0006-02-0077 125 T<Utp-ipe RA - - - 21.9 312 72 
0006-02-0078 126 T<Utp-ipe 0754 6_56 29,100 10,800 21- I 226 107 
0006-02-0079 H27 T/Utp-ipe 0756 6.48 29, I 00 10,100 20.9 199 16 
0006-02-0010 NZB T<Utp-ipe 0758 6-51 29,100 10,700 22-3 209 82 
0006-02-0081 129 T<Utp-ipe - - - 22-B 298 66 
0006-02-00 82 H30 T/Utp-ipe 0100 6.60 29,300 10,900 22. 207 I I 
0006-02-0083 H31 T<Utp-ipe 0802 6.59 29,300 10,900 21-8 209 13 
0006-02-0084 132 T<Utp-ipe 0804 6.63 29,300 10,900 21.0 190 73 
0006-01-0015 N33 T<Utp-ipe 0805 6.40 29,000 10,100 21.4 202 90 
0006-02-0086 N34 T/Utp-ipe 0806 20.8 274 68 
0006-02-0017 '35 T<Utp-ipe 0806 6.63 29,300 10,900 2 I- I 194 194 
0006-02-0088 H36 T/Utp-ipe 0808 6.64 29,300 I I, I 00 2 I. 2 181 73 
0006-01-0089 N 31 T <LUp-ipe 0110 6.64 29. 300 10,400 20.9 178 64 
0006-02-0090 H 3 8 T aitp.ipe 0812 6.63 29,200 10,800 20.7 166 91 
0006-02-0091 H39 T~itp~pe 203°F 0814 6.64 29,200 I I, 300 20.6 182 86 
0006-02-0092 H40 TtU-Cpipe. 0816 6.66 29,200 10,800 10.7 189 84 
0006-02-0093 H41 TaU:p<pe 01 I 8 6.69 29,200 I 0, 800 20.6 188 15 
0006-02-0094 H41 Tailp<pe 6.69 29,200 10,900 20.6 I 8 I 12 



TABLE I 0 
MAPCO, I!JC. - CURRIER HI 

FLOfrl TEST: 12/13/79 

VR CCDE SM!PLE IVHJTlFICATlON SODIUM POTASSIUM LITHIUM CALCIUM MAGNESIUM BARIUM STRONTIUM COBALT CHROMIUM IRON MANGANESE 

:::o-02-0095 H43 Tailp{p< 0822 5917 558 23.6 167 19.5 9. 1 2 5. 2 0.33 <0. 1 8.38 1. 31 
CCJ6-02-C096 '44 T<Utp<pe RA 0824 5871 555 21. 8 164 21.4 10.4 23.2 0.35 '0. 1 97.4 1. 54 
CD06-0Z-0097 H45 Tailp<p< 0826 5702 491 22. 2 139 20.7 9.4 2 I. 7 0.42 .P.I 14.0 1. 29 
::06-0Z-0098 ~46 Ta.ilpipe 0828 5857 555 23.4 14 7 21. 1 7. 7 22.9 0.47 <0. 1 1. 38 1.20 
CC06-01-0099 H47 Ta-ilpipe 0830 5!78 560 22. 8 ISS 21.6 7. 9 24. 7 0.46 <0.1 0.73 1. 17 
::cc-o~-oJoo 1148 TaA..R.pipe OS32 5863 559 22.4 153 22.0 9.4 24. 3 0.40 <0.1 0. 33 1. 11 
CCC6-02.-0101 H4Q T4tpipe 0834 5707 491 22.4 153 21.6 9.2 23.6 0.40 <0. 1 o. 24 0.88 
CC06-0Z-0102 •so Tailp<r< 0836 5590 489 22.3 151 22.0 10.0 2 3. 3 0.59 <0. 1 0.51 0. 96 
OCC6-02-0103 HSI Tailp<p< OS38 5891 55! 2 3. 9 154 2 3. 2 9.8 2 3. 4 0.50 <0.1 1. 16 0.95 
:::oc-o~-o1o4 •s2 Tailp<p< 0840 5937 561 24. 0 1 51 24. 3 9.8 22.7 0.63 <0. 1 0. 7 3 0.96 
c:c6-oz-oros '53 Tailp<p< 0842 5895 559 2 J. 6 157 23.2 9.6 24. 09 0.60 < 0. 1 1. 25 o. 94 
c::cs-oz-oi06 HS4 Ftow to pU 0844 RA 5880 555 23.5 170 26.0 10.0 2 5. 1 0.71 <0.1 69.5 1. 23 
CCC6-0'l-0107 1155 Flow :to pit 0844 6007 566 24.6 167 2 5. 3 9.4 24.7 0.66 <0.1 1.69 0.95 
CC'Ot-02-0108 1156 Flow :to pit 0!46 6065 555 24. 8 177 27. 3 10. 8 26.4 0.56 <0,, 1.16 0.91 
::06·02-0109 HS7 Ftow .W pU 0848 6211 491 25. 7 174 32. 3 !.5 25.7 o.so < 0. J 0.21 0.93 
CC06-02-01 10 H 58 Ftow .W pU 0850 7656 636 28.3 214 36. 7 8. 7 29. 1 0. 71 <0,, 0.41 1.07 
CCC6-02-0111 '59 Ftow to pU 0!52 7616 651 35.6 251 51.5 II. 2 35. 5 0. 83 <0., 0.42 I. 30 
CC:C6-02-01 12 H60 Ftow to pU 0854 8436 724 40.7 341 75. 0 14.0 43.5 0.96 <0.1 < 0. 03 I. 39 
CC06-02-0113 H61 Ftow to pU 0856 !579 645 36.3 292 57.4 6.0 35. 2 0.35 <0. I < 0. 03 I. 06 
CC06-02-0114 '62 Ftow .W pU 0858 8045 667 36.3 285 56. 1 5.6 32.7 0.45 <0,1 0.052 0.87 
CC'06-02-0115 '63 Ftow to pU 0900 7904 666 34.0 281 53. 8 5.4 32.9 0.51 <0. 1 < 0. 03 0. 71 
CC06-02-0116 '64 Ftow to pU 0902 . 7 !58 667 34.0 275 53. 8 4. 8 30.2 0.31 <0, 1 0.03 0.67 
0006-02-0117 H66 Ftow .W pU 0904 7922 6 71 33.0 252 51. I 4.4 29.0 0.25 <0. 1 0.082 0. 57 
0006-02-0126 *1 Ftow to tank 1045 6840 644 24. 1 250 18.5 5.6 32.5 <0.1 <0.1 1.25 0.22 
0006-02-0127 *2 Ftow .w tank 1045 RA 6840 663 24. 5 262 20.2 7.5 38.9 <0. 1 <0.1 9.66 0.45 
0006-02-0128 H3 Ftow to tank 1115 RA 6985 673 24.4 334 19.3 6.8 42.8 <0. I <0. 1 10.8 0.44 
0006-02-0129 *4 Ftow to tank 1115 RU 7123 692 25.4 293 18.5 6.3 38. I <0.1 <0,, 0.61 0. 284 
0006-02-0130 H5 Ftow .W tank 1145 RA 7043 659 25.0 327 22.3 5. 7 39.9 <0.1 <0.1 8.79 0.49 
0006-02-0131 H6 Ftow to tank 1145 RU 7373 706 26.4 352 20.4 7. 5 43.5 <0. 1 <0. 1 0.65 0.30 
CD06-02-0132' H7 Ftow .W tank 1215 RU 7385 698 26.6 332 18.7 8.8 42.7 <0.1 <0.1 <0.03 0.184 
0006-02-0133 H8 Ftow .W tank 1215 RA 7217 681 2 6. I 324 21.3 8.2 40.4 <0. 1 <Q, 1 II. 6 0.41 
CC06-02-0134 H9 How .W tan!< 1245 RA 7200 689 25. 8 336 20.1 !. 7 42. 8 <0. 1 0. 12 7. !2 0.43 
.. "206-0Z-0135 H)O Ftow to tank 1245 RU 7209 687 25.9 316 20. 2 9.3 41.8 <0. 1 0.24 0.51 0.25 
0006-02-0136 'II Ftow .W tank 1315 RU 7233 692 26.3 273 20.4 7. 8 38. 1 <0. 7 0.20 1.65 0.11 
0006-02-0137 H12 Ftow to tank 1315 RA 7060 674 25.1 325 21.6 8.5 39.5 <0., <O. 1 7.75 o. 34 
~006-Z0-0138 '13 F£ow to tan!< 1345 RU 7271 689 26.5 325 22.0 8.5 42. 5 <0. I 0.13 <0.03 0. 18 
.":VC-OZ-0139 ~14 Ftot~· to tanh 1345 RA 7050 664 2 5. 5 312 22.6 7. 7 40.0 <0.1 0. 15 7. 39 0.35 
,':,,C-CZ-0140 II 7 5 F-f Ot<.' to tank 1415 RA 1059 652 2 5. 3 299 21.4 7. 7 39.7 <0. I 0. 17 5. 10 0. 28 
.·::.:C-02-CI.JJ 1116 Ftoll' to tank 1415 RU 7042 654 25. 0 313 20.0 7.4 40.3 <0. 1 0.25 <0.03 0. 16 
:.'.'C-02-0I.JZ '17 Ftott' to tank 1450 RA 7061 640 26. 3 317 22. 2 7.9 41. 2 <0. 1 <Q. 1 5.59 0.28 
:.·:~:-o-z-o743 ~'18 Ho1t' to tank 1..150 RU 7050 635 25. 7 280 20. 7 6. 7 31.4 <0. 1 <Q.I < 0. 03 0. 18 
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TASL£ 11 
MAPCO, INC. - CURRIER *1 

Flow Te~>:t: 11/13/7? 

VR COVE SAMPLE !VENT!F!CAT!ON eH SPEC. CONV CHLOR!VE BORON Sl L!CA TOC 

0006-01-0095 *43 Tailp~pe 0822 6.68 19,300 10,800 10.7 187 81 
0006-01-0096 *44 Tailp~pe RA 0814 10.5 148 181 
0006-02-0097 *45 Tailp~pe 0816 6.63 19,300 10,900 10.4 184 68 
0006-01-0098 *46 Tailp-ipe 0818 6. 71 19,300 10' 800 10.0 168 75 
0006-01-0099 *47 Tai..tp.ipe 0830 6.66 19,300 10,900 10.0 775 80 
0006-01-0100 *48 Tailp"pe 0831 6. 72 19,300 10,800 10. 7 181 81 
0006-02-0101 *49 Tailp"pe 0 8 34 6<li<Ut8. 11 29,300 10' 700 20.6 170 72 
0006-01-0102 *50 Tailp"pe 0836 6. 76 29,300 11,200 20.0 164 67 
0006-01-0103 *51 Tailp"pe 0838 6. 79 29,600 11' 100 20.1 177 70 
0006-02-0104 *52 Tailp"pe 0840 6. 79 29,600 11' 100 20.1 178 82 
0006-01-0105 *53 Ta..ii.p.ipe. 0842 6. 78 29,700 11' 2 00 79. 8 172 80 
0006-01-0106 *54 Flow :to p.U 0844 RA 20. 1 251 70 
0006-01-0107 *55 Ftow to p~ 0844 6. 88 30,050 11 '400 2 0. 1 168 77 
0006-01-0108 *56 Flow :to pil 0846 6. 92 30,700 11' 500 10. 1 161 74 
0006-01-0109 *57 Flow :to p.U 0848 6.92 32,100 12,000 19.9 173 40 
0006-02-0110 *58 Flow :to pi...:t 0850 6.95 33,500 1'2,900 79.9 160 49 
0006-01-0111 '59 Ftow to p~ 0852 6. 97 34,900 13,600 20.7 155 77 
0006-01-0112 *60 Ftow to pa 0854 7. 00 37,200 14,600 21.0 152 55 
0006-02-0113 *61 Flow :to pil 0856 6.99 38,400 15,500 25. 3 118 22 
0006-02-0114 '62 Flow :to pit 0858 7. 00 37,800 15,100 15. 3 110 35 
0006-02-0115 '63 Ftow to p~ 0900 7. 07 37,600 15,000 25.3 133 30 
0006-02-0116 H64 Flow :to pi...:t 0902 6. 84 37,600 14' 700 20.6 174 35 
0006-02-0117 *66 Ftow to p~ 0904 6. 87 37,000 14' 800 12.2 180 34 
0006-01-0126 HI Ftow to .tonk 1045 7. 72 32' 400 12,000 18.3 232 56 
0006-02-01Z7 '2 Ftow to .tonk 1045 RA - - - 23.9 342 50 
0006-02-0128 H3 Flow to tank 1115 RA - - 23.9 362 44 
0006-02-0129 '4 Flow to tank 1115 RU 7. 38 32,600 12,400 23. 3 248 73 
0006-02-0130 '5 Fiow.to tank 1145 RA - - 22.2 337 42 
0006-02-0131 H6 Fiow .to tank 1145 RU 7. 31 33,000 12,500 25.8 304 79 
0006-01-0132 H7 Flow to tank 1215 RU 7.66 33,300 12,400 24. 7 273 68 
0006-01-0133 •s Fiow to tank 1215 RA - - 24.4 362 58 
0006-02-0134 N9 Ftow to tank 1245 RA - 27. 3 368 70 
0006-02-0135 •ro Ftow to tank 1245 RU 7.6 33,000 12,700 23.9 269 70 
0006-02-0136 H11 Ftow to tank 1315 RU 7. 53 33,000 11,600 19. 1 147 80 
ooo6-02-013l. •11 F tow .to tank 1315 RA - 33,700 - 20.5 331 52 
0006-02-0131 H13 Flow to tank 1345 RU 7. 64 33,700 12,500 23.0 254' 70 
0006-01-0139 '14 F lotJ...' :to :ta.n/2 134 5 RA 21. 3 333 55 
0006-02-0140 •15 F .tow to tank 1 41 5 RA 10.0 311 55 
0006-01-0141 '16 Ftow .to -tanl~ 1415 RU 7.58 33,900 11,500 19. 4 241 58 
0006-01-0142 '17 F.tow .to tank 1.t50 RA 20.5 318 46 
0006-02-0143 '18 How to tank 1450 RU 7.34 34, 100 12,500 18.6 261 52 



TABLE 1Z 

MAPCO, l.VC. - CURRIER '1 

F!ow T<U>~' 1Z/13/79 

Me.ta.l-.6 not Wte.d we.Jte below .the 6o.Uowing dUection LiJrl-ili: 

Al 0.3 Ag 0.03 A6 1.0 Au 0.09 Be 0.01 Cd 0.07 C4 0.11 Cu O.OZ Ga 0.7 Ge 0.8 Hg 0.3 La 0.03 

l!o 0.8 Ni. 0.4 Pb 0.5 Po 4 1.0 Sb 0.4 Se 1.4 Sn 1.1 Ti. O.OZ V 0.03 Zn 0.07 Z~ 0.05 



TASLE 13 

MAPCO, INC. - CURRIER #J 

CARBON VIOXIVE ANALYSIS 

( F.towtu..t: Ve.c.embeJt 13, 1979 J 

Sam pte. Samp.~e. T.Wie. No. s.ta-uon 

6-118 BiaY!'c 
6-119 5'* 10:30 
6-120 5** 10:51 
6-121 5** 11 :56 
6-122 5** JZ:.J2 
6-123 5** 1:26 
6-124 5** 2:30 
6-1 z 5 ~*** 2:54 

*R u.u.U c.o.vte.c.td SoJt b tan!: 

**Steam L-ine. 

Vat. Vo£.. 
NoOH Sample. 

1250 6Z 
1250 62 
125~ 125 
1Z5n 125 
1250 125 
1250 125 
7'0 5"9 

• 
mg co2;mt 
c.onde.Ma:te. lV.t ~ CO2 A..n Sampie. -in S.te.am Co.te.e.c..te.d 

111 11 • 1 
9E 9.8 
S3 8.3 
82 8.2 
86 8.6 
89 8.9 

.JZ 



TABLE 14 

MAPCO, INC. - CURRIER Hi 

Ftow T~t: 72/73/79 

NON-CO.\JVENSABLES AFTER CO2 EXTRACTION 

i1i1 non-c.onde.rwa.b:t~ Vo! % non- c.o nde.!h\ a. bee. 
VR COVE SA/.!PLE TAKEN a.&t~ co 2 e.x~a.~on a.£te.t coi e.xtta.c.t~o~ 

e~ 1000 me c.onde.rwa_te. -<-~ -1 e.a.m •• 

0006-02-0144 72/73/79; 12:15 p7l 5,96&* 4. 85 X 10- 3 

0006-02-0145 72/73/79; 13:00 p7l 7,070 5.75 X 10- 3 

0006-02-0146 12/13/79; 14:22 p7l 8,614 7. 00 X 10- 3 

*VALUE MOST LIKELY TOO LOW BECAUSE OF VOLUMETRIC MEASUREME.'IT PROBLE.\!S I.\J 
SPARGER 

**ASSUMING IDEAL GAS BEHAVIOR 



TABLE 15 

MAPCO, I.~C. - CURRIER #7 

"TYPICAL" WATER ANALYSES OF SAMPLES FROS1 VARIOUS FLOW TESTS 

( Ctt.U:vc...i.a.: H.ighut: TVS; Lowut: CR; Lowut: TOC) 

(Ruu.Lt6 expJtuud -in mg/f.) 

TEST: 11/22-23/79 TEST: 12/7/79 TEST: 12/13/79 TEST: 72/73/79 
ION Ba.c}<6low Hg #17 RV #78 Flow To Tank .#67 Flow To P-it 

VR COVE 0006-02-0015 VR COVE 0006-02-0033 VR COVE 0006-0Z-0143 VR.COVE 0006-02-0113 

Na 7,720 10,100 7, 050 8,579 

K 1, 610 781 635 645 
L-i. 37.7 65.6 25.7 36.3 
co 438 257 280 292 
Mg 51.0 20.5 20.7 57.4 

Ba 3.9 16. 6 6.7 6.0 

SJt 42.2 81.8 37.4 35.2 
Al 2.7 <0.3 <0.3 <0.03 

CJt <0.06 0. 16 <0. 1 <0. 1 

Cn <0.01 <0.02 <0.02 <0.02 

Fe 0. 11 0.8 <0. 03 <0.03 

Mn 5.85 1. 17 0. 18 I. 06 

Zn 0.24 0. 18 <0.07 <0.07 
B 27.5 29.4 18.6 25.3 

c.e. 13,000 17,100 12,500 15, 500 

so4 2 86 * * * 
P04 <2.0 <1.0 <1.0 <1.0 

S-i.02 79. 0 231 261 11 8 

roc 797 23 52 22 
TVS 23,300 29,300 20,900** 25 300** , 

*N.D. 
1 * Calc.u..t'..at:ed 


