
NEW MEXICO PETROLEUM RECOVERY RESEARCH CENTER 

Exhibits in Case Nos. 7980, 8946, 8950, and 9111 
Before the Oil Conservation Commission of the 

New Mexico Department of Energy and Minerals. 

June 13, 1988 

A Review of the Gavilan-West Puerto Chiquito Mancos Reservoir 
Performance During the Period of 

July, 1987 - February, 1988. 



TABLE OF CONTENTS 

Page 
No. 

List of Tables i i i 

List of Figures iv 

Background 1 

Static Pressures 2 

Pressure Buildup Tests 4 

Interf erence Tests 6 

Rate Sensitivity 8 

Conclusions 11 

References 13 

Appendix 1 - Static Pressure Calculations 

Appendix 2 - Pressure Buildup Calculations 

Appendix 3 - Frac Pulse Test Graphs 

Appendix 4 - Rate Sensitivity Graphs 

ii 



LIST OF TABLES 

Table Page 
No. No. 

I . Pressure Buildup Results 16 

II . Frac Pulse Test Results 17 

III . Rate Sensitivity Correlations 18 

IV. Recovery Efficiencies 20 



LIST OF FIGURES 

Figure Page 
No. No. 

Figure 1 Boulder Mancos Production History 22 

Figure 2 6/30/87 Static Pressures 23 

Figure 3 11/19/87 Static Pressures 24 

Figure 4 2/23/88 Static Pressures 25 

Figure 5 CO2 Flood Pressure Gradients 26 

Figure 6 CO2 Production Response 27 

Figure 7 Gas Injection Pressure Gradients 28 

Figure 8 Waterflood Pressure Gradients 29 

Figure 9 C.O.U. Pressure Gradients 30 

Figure 10 Pressure Buildup Transmissibilities 31 

Figure 11 Frac Pulse Test Transmissibilities 32 

Figure 12 Theoretical Pulse Test Results: 

Naturally Fractured vs. Homogeneous 33 

Figure 13 B-37 GOR vs. Rate 34 

Figure 14 E-6 GOR vs. Rate 35 

Figure 15 Johnson Federal 12#5 GOR vs. Rate 36 

Figure 16 Bearcat #1 GOR vs. Rate 37 

Figure 17 B-7 GOR vs. Rate 38 

Figure 18 Recovery Efficiency 6/30 Through 11/19 39 

Figur; 19 Recovery Efficiency 11/19 Through 2/23 40 



A RE VIEW OF THE GAVILAN - WEST PUERTO CHIQUITO MANCOS RESERVOIR 

PERFORMANCE DURING THE PERIOD OF JULY, 1987 - FEBRUARY, 1988. 

Background 

The New Mexico Oil Conservation Division (OCD) requested that operators of the 

two subject pools, Gavilan and West Puerto Chiquito, conduct pressure buildup tests1 

on key wells. The purpose of the tests was to create data of sufficient quality to 

determine static pressures and reservoir characteristics. The Commission also ordered 

a variation in well-producing rates via the allowables ruling to test rate sensitivity.2 

The variation in producing rates suggests that the reservoir may be rate-sensitive, as 

shown by the fact that lower gas-oil ratios (GOR) were observed during periods of 

high production rates. 

Included in the pressure study were wells Wildfire #1, High Adventure #1, Loddy 

#1, and Boyt & Lola #1, operated by Sun E&P; Bearcat #1 by Mesa Grande Resources; 

Howard Federal #43-15 by Reading and Bates; Hill Federal #2Y (later switched to Hill 

Federal #1) by Meridian; Johnson Federal 12#5 by Mallon; Lindrith B-37 by Mobil; and 

Canada Ojita Unit (C.O.U.) wells E-6, B-32, A-20, and K-13, operated by Benson-

Montin-Greer. In addition to the data from these thirteen wells being studied by the 

Commission, operators generously provided information from other wells which is 

incorporated in this review. 

The two subject pools both produce from the Mancos Shale at a depth of about 

6,200 to 7,800 feet. Production is from the "A", "B", and "C" zones in what is 

described as a tight naturally-fractured reservoir consisting of shaley siltstone and 



low-porosity, fine-grained sand. Production from the Gavilan Pool is by primary 

means only, while the West Puerto Chiquito Pool has produced primary and secondary 

oil via a gas injection program during the past twenty years. 

The 25-well Boulder Mancos pool is located in T28N R1W. This pool has been 

produced by primary means only since 1961 and is close to depletion as seen in Figure 

1. Pressure buildup tests were conducted on this pool by Standard of Texas during 

1963, and the resulting transmissability, kh//j, was reported to be 97 D-ft/cp for three 

wells.3 The pool encompasses about 4000 acres and will produce 1,830,000 cumulative 

barrels of oil, assuming 3 BOPD is the economic limit. In comparison, C.O.U. well E-

10 alone has produced over 2,200,000 barrels of oil—evidence that gas injection is a 

successful secondary recovery process. 

Static Pressures 

Static pressures were measured on 6/30/87, 11/19/87, and 2/23/88 in the wells 

listed above with all other pool wells shutin. Pressures which were obtained with a 

downhole bomb are illustrated in Figures 2-4. 

The method of arriving at the +370-ft pressure used in the figures is outlined in 

Matthews and Russell's monograph entitled "Pressure Buildup and Flow Tests in 

Wells."4 Briefly, bomb pressure was corrected to the top of the "B" zone based on 

the tubing gradient. The pressure was then adjusted to a +370-ft datum based on the 

reservoir gradient. The reservoir gradient was determined from the volume-weighted, 

average fluid density from the Loddy #1 PVT data. The volume parameters used were 



the gas- and oil-producing rates prior to the test, corrected to reservoir conditions. 

The work sheets are included in Appendix 1. 

Examination of the pressure data illustrates the presence of a pressure gradient 

from east to west across the pools—the exception being the undeveloped north and 

east sides of Gavilan. Pressure gradients of this nature are not uncommon in 

secondary recovery projects. For example, the isobaric lines shown in Figure 5 are 

taken from a CO2 flood located in the Texas Panhandle.5 The well density is 80 

acres in this tight, heterogeneous carbonate reservoir, the capacity is about 1 D-ft , 

and the production response shown in Figure 6 clearly demonstrates that this Texas 

reservoir is contiguous, even with a 300-psi pressure drop across the 80 acres (~ 200 

psi/1000 ft) . 

Other examples of the pressure gradients seen in secondary recovery projects 

include the 21 psi/1000 f t gradient measured at the 13 D-ft capacity Schuler Field 

edge-iias-injection project6 (Figure 7) and the 75 psi/1000 f t gradient observed at the 

Judy Creek Waterflood7 which is in the 5-10 D-ft capacity range (Figure 8). These 

examples are similar to the 25 psi/1000 f t pressure gradients in C.O.U. as seen in 

Figure 9. 

Figure 9 also illustrates the directional dependency of the pressure gradients 

resulting from gas injection in West Puerto Chiquito. Notice that the pressure drop 

per 1000 f t is about a factor of 10 larger in the east-west direction than in the 

north-south direction. 
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Pressure Buildup Tests 

Transmissibility, kh//i, was calculated from the transient buildup data whenever 

the data permitted. Since the GOR's were above those of solution gas, the analytical 

method used to find reservoir parameters included converting gas and oil flow rates to 

one reservoir flow rate. Formation volume factors and fluid viscosities were arrived 

at by volume averaging the Loddy #1 PVT data in a manner similar to that used to 

find reservoir fluid density. 

The technique used to analyze most of the transient data consisted of using 

Agarwal8 time, T x dt/T + dt, as the time parameter to eliminate short, producing-

time 2ffects, and plotting the pressure difference vs. time on logarithmic paper along 

with the first derivative9 of the pressure difference curve in order to find the proper 

semi-log straight line. Most of the buildups had storage and skin effects, which were 

identified by a unit slope on the logarithmic plots. The middle-time (MTR) straight 

line began at about 50 times the end of the unit slope line. The first derivative plot 

confirms the unit-slope-line rule. In an effort to maintain consistency with the 

Gavilan analyses, the pseudo-steady state (MTR) straight line was used in all analyses. 

The single exception was the November data from the B-37 well which f i t a dual-

porosity model very nicely and was so analyzed. Work sheets are included in 

Appendix 2. 

Table I summarizes the analyses of the pressure buildup data. The 

transmissibilities are mapped in Figure 10. 
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As mentioned earlier, the 11/19/87 buildup data from the B-37 well was of 

sufficient quality, and free of boundary effects, that the dual-porosity analytic model 

described by Raghaven10 in 1983 could be applied, producing the following results: 

Fracture capacity, kfhf = 1,477 md-ft 

Matrix capacity, k m h m = 9.16 md-ft 

Transfer coefficient, A' = 1.27 x 10"7 

Fracture storativity, <£fCfhf = 1.106 x 10"5 

Dimensionless matrix storativity, w' = 27 (about 4% of total porosity is 

in the fracture system) 

During a recent review of the B-37 well data with Mobil, it was suggested that 

the proper reservoir thickness was the top 50 feet of the "B" zone, which is the 

producing interval. This zone was cored in the B-38 well, and found to have an 

arithmetic average porosity of 0.019 and permeability of 0.39 md. 

Using a thickness of 50 f t and a matrix porosity of 1.9%, instead of the 233 f t 

and 0.1% used in the above calculations, produces the following results: 

Fracture capacity, kfhf = 1,477 md-ft 

Matrix capacity, k m h m = 30 md-ft 

Transfer coefficient, A' = 5.12 x 10"7 

Fracture storativity, ̂ fCfhf = 4.46 x 10"5 

Dimensionless matrix storativity, w' = 27 

The matrix capacity agrees well with the 20 md-ft from the core analysis. These 

results support Mobil's observation that the reservoir is a dual-porosity system. 
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Interference Tests 

Benson-Montin-Greer recorded bottomhole pressures at various observation wells 

while stimulating seven Canada Ojitos Unit wells. The pressure pulse generated by 

the hydraulic fracture treatment was recorded as a deviation from the pressure trend 

as seen on the curves included in Appendix 3. During conversations with M.M. Kamal, 

R. Raghavan, and W.E. Brigham, it became evident that the superposition method 

should be used to evaluate the frac pulse results rather than the analytical methods 

applied in the preliminary study. The superposition method is described in many of 

the textbooks used as references. 1 1 ' 1 5 ' 1 6 ' 1 8 Briefly, the method involved obtaining 

the pressure difference, Ap, resulting from the frac jobs and the prior pressure trend. 

The observed pressure difference was then matched to the theoretical pressure 

difference resulting from the application of superposition. The permeability, k, and 

the porosity, <j>, values were varied in the superposition calculations until the 

theoretical Ap matched the observed Ap as illustrated in the appendix. 

The problem of reconciling the pressure buildup kh//j with the interference test 

kh/fi is qualitatively answered with the information shown in Figure 11, reproduced 

from Ref. 11, p 133. The figure indicates that kh resulting from an interference test 

in a naturally fractured reservoir will always be greater than that resulting from a 

buildup unless t j j is larger than lx l0 6 . Since the dimensionless time results, t j ) , 

calculated from the buildup results tabulated in Table I are all less than 1 xlO 1 for 

one-mile well spacing, it is evident that the pulse test results in Table I I reflect the 

transmissibility and storage capacity of the fracture system rather than the total 

system properties obtained from a single well test. 



Accepting that the pressure buildup tests provide a reliable estimate of total 

kh//i, the contribution to production resulting from the pressure drop existing on 

November 19, 1987, between B-32 and C-34 wells can be estimated utilizing 

1.127 kAAp 
q = 

Hh 

Substituting the B-32 buildup results, a one-mile distance between wells B-32 and 

B-29, and a 460-psi pressure drop between wells B-32 and C-34 result in a 5500 RB/D 

rate. The combined rate of wells B-32 and B-29 was 9700 RB/D at the time of the 

buildup. It is apparent that about 50% of the production from the two wells was 

being replaced by drainage from the gas injection area. 

Frac pulse response was identified by examining the pressure vs. time curves 

illustrated in Appendix 3. Due to the wide well spacing, the fracture transmissibility 

must be much greater than the transmissibility calculated from the buildup tests. It 

appears that fracture transmissibility must be on the order of 5-10 times greater than 

buildup transmissibility i f a readily defined frac response is to be seen at the 

observation well. The absence of a frac pulse response at an observation well does 

not necessarily mean the wells are not connected, but it could indicate that the 

fracture transmissibility is approaching the buildup transmissibility. 

Frac response at eight wells was identified and analyzed. The calculated values 

of transmissibilities . and storativity feet are presented in Table I I . The 

transmissibilities also are illustrated in Figure 12. 



Rate Sensitivity 

During the 6/30/87 to 2/23/88 test period, a GOR vs. BOPD trend developed 

which indicated increased recovery efficiency at high production rates. A total of 87 

wells were monitored. The GOR's were based on monthly averages except where 

producing time was less than three months; then daily rates were utilized. The data 

were sorted according to the producing rate so that correlations between rate and 

GOR could be studied; therefore, once the data was sorted it was not necessarily in 

chronological order. 

Logarithmic plots of rate vs. GOR were made for the 87 wells. A total of 46 

wells had a goodness of f i t to a logarithmic straight line of 85% or better. The 

remaining 41 wells exhibited too much variation in their rate vs. GOR plots to be 

statistically meaningful. Three of the data plots of the statistically significant wells 

are irt chronological order. These plots suggest performance typical of the solution-

gas producing mechanism, not of rate sensitivity. Only one well had a positive slope, 

indicating poor recovery efficiency at high rates; the remaining wells indicate 

increased recovery efficiency at high rates. The wells with their correlation 

coefficients are tabulated in Table III . All wells are included in Appendix 4. 

Explanations for the more efficient rate sensitivity vary. Three possibilities are: 

I . Counter-current gas flow with the formation of a secondary gas cap 

displacing oil downward. 
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2. Formation of a large pressure difference between the fractures and the 

matrix enhancing the transfer of oil to the fracture system. 

3. Formation of an unusually large number of gas bubbles in oils subject to 

rapid pressure decline which in turn reduces the oil saturation. 

The concept of the formation of gas bubbles with resulting reduced oil saturation 

was proposed 25 years ago by Amoco in a paper titled "The Role of Bubble Formation 

in Oil Recovery by Solution Gas Drives in Limestones,"12 which followed a paper by 

Kennedy and Olsen13 on the same subject. Since then, little has been done to 

advar ce the concept. 

Increasing the pressure difference between the fractures and the matrix was 

suggested by Elkins1 4 as a means of improving recovery efficiency in the Spraberry 

Trend. If this was applied in the field, the results were not well documented in the 

literature. The concept does have merit in the Mancos where the surface area 

available for flow from the very tight matrix is extensive due to the fracture system. 

Flow from the matrix could continue for a number of years following the depletion of 

fracture storativity. 

Normally, rate-sensitivity is associated with a displacement process and is readily 

described with the fractional flow equation: 1 5 ' 1 6 ' 1 7 

4.9 x 10 - 4 k k r 0 A (Ap) Sin 6 

1 -
Qt Mo 

1 + 
kro M 
krg no 

Dake, Eq. 10.21 
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With the formation of a secondary gas cap, oil is displaced downward and the 

sin(-90°) becomes minus, which allows the fraction of gas flowing, fg, to decrease as 

the total rate, q t , increases. 

The equation shown above was applied to well B-37 utilizing the parameters 

derived from the November pressure buildup test, 320 acres drainage, relative 

permeability ratios from Slider's textbook18 (curve #16 on page 456 which is for large 

fractures connected together), and Loddy #1 PVT data. Figures 13-16 depict the 

theoretical match to the actual data obtained, utilizing only the fractional flow 

equation. The trend of the theoretical curve is similar to the production trend in the 

B-37. E-6, and Johnson-Federal 12#5 wells; however, the Bearcat #1 does not follow 

suit. 

The match of the theoretical to the actual shown in Figure 17 for the B-37 well 

was obtained by reducing the permeability-area product in the fractional flow equation 

from 8.75 x 107 md-ft 2 to 8.75 x 105 md-ft 2, suggesting that the secondary gas cap is 

not continuous throughout the 320-acre drainage area. 

The permeability calculated from the well B-37 buildup test was used to match 

the producing fg trend in the critical rate, q c r t , equation15 shown below. 

4.9 x 10~4 k k r g A Af sin 0 
q c r t = / i g (M- l ) 

This equation results in a 50 STB/D critical flow rate. 

Counter to the production data supporting the improvement in the recovery 

efficiency, is recovery efficiency as a function of pressure drop. During the period of 

high-production rates, the recovery efficiency averaged 98 barrels/psi for the nine 



wells illustrated in Figure 18. However, during the low-production-rate period, 

illustrated in Figure 19, the recovery efficiency increased to 543 barrels/psi. Results 

are tabulated in Table IV. 

This dichotomy can be explained by pressure support external to the individual 

well-drainage areas. Also notice that the Bearcat #1 and Howard-Federal #43-15 

demonstrate little variation in recovery efficiency as a function of pressure drop since 

they do not have external pressure support. However, wells E-6, A-20, and B-32 show 

improvement during the period of low production rates when gas injection was able to 

support withdrawals. Notice that pressure increased 4 psi at the Hill Federal #1 

during the period of restricted rates. The well produced 537 BO and 29,123 Mcf of 

gas during this time. Well E-10's static pressure increased 12 psi while the well 

produced 2,558 BO and 29,100 mcf of gas during the restricted rate period. 

Conclusions 

The Gavilan-West Puerto Chiquito Mancos Pools appear to be a common 

reservoir. It is probable that reservoir transmissibility is sufficient to allow fluid 

migration across pool boundaries. 

Approximately 50% of the wells studied exhibited the more efficient rate-sensitive 

characteristics, with the GOR declining during the period of high oil production rates. 

The rate-sensitive producing mechanism is not clearly understood. 

The anisotropic nature of the reservoir should be defined in order to investigate 



a secondary recovery process in Gavilan. Production rates in a secondary mode would 

be dependent on balancing injection and production rates. 
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TABLES 



Table I 

Transient Test Results11 

Well Test Date kh 

md-ft/cp 

k 0 h 
md-f t 

k „ h 

md-f t 

E-6 11/19/87 18,320 1,290 232 

B-32 11/19/87 21,700 4,925 196 

Fisher Federal #2-1 2/23/88 5,710 154 76 

Johnson Federal 12#5 11/19/88 3,110 88 44 

Hil l Federal 2Y 6/30/87 1,240 126 15 

Hil l Federal #1 11/19/87 7,020 12.3 98 

Bearcat #1 6/30/87 2,500 133 32 

Lindrith B-37 11/19/87 19,020 1,242 235 

Howard Federal 43-15 11/19/87 3,690 14.2 50.5 

High Adventure #1 11/19/87 11,150 992 134 

Loddy #1 11/19/87 2,085 113 27 
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Table II 

Frac Pulse Test Results 

Well Frac Transmissibility Storativity Feet 
Signal | Observation | Date | kh//i, D-ft | <buh x 

cp psi 

Tap-4 E-6 2-13-86 180 9.8 

N-31 E-6 4-1-86 54 4.9 

F-7 E-6 11-25-87 310 6.5 

F-7 J-61 1-25-87 400 0.5 

F-30 B-32 9-4-86 62 5.5 

F-20 Hill Fed 2Y 9-4-86 44 0.9 

A-20 B-32 2-4-87 82 0.052 

A-20 B-29 2-4-87 122 3.2 



TABLE I I I 

Gavilan Dome 
Rate S e n s i t i v i t y C o r r e l a t i o n C o e f f i c i e n t s 

Operator Well Name c. c. Slope 

AMOCO see 1. 00 NEG Of t he sample 
M.G. PRO#2 1 . 00 NEG w i t h c c . > .85 
B.M.G. L - l l 1 . 00 NEG 
B.M.G. J-6 1 . 00 NEG Negative Slopes 
MALLON JF 12#5 1 . 00 NEG amount percentage 
MERIDIAN HF 3 1. 00 NEG 45 97.83* 
MERIDIAN HF #1 0. 99 NEG 
SUN JA A2 0. 99 NEG P o s i t i v e Slopes 
SUN NS 2 0. 98 NEG amount percentage 
M.G. BC#1 0. 98 NEG 1 2.17* 
M.G. RL#3 0 . 93 NEG 
MOBIL B 37 0 . 98 NEG 
SUN FS A2 0. 97 NEG 
MALLON RF 2#16 0. 97 NEG 
MERIDIAN HF 2Y 0. 97 NEG 
MALLON HF 1#11 0. 97 NEG 
MERRION KRY 1 0. 96 NEG 
M.G . HC #1 0 . 96 NEG 
MERIDIAN HAF 2 0 . 96 NEG 
SUN DRDO 1 0 . 96 NEG 
B.M.G. E-10 0. 96 NEG — CHRONOLOGICAL 
SUN HR 1 0 . 95 NEG 
SUN NS 1 0. 95 NEG 
MOBIL B 73 0. 95 NEG 
SUN ET 1 0. 93 NEG 
SUN LOD 1 0. 93 NEG 
M.G . GH#1 0. 92 NEG — CHRONOLOGICAL 
M.G. MAR#1 0. 92 NEG 
B.M.G. N-31 0. 92 NEG 
MERIDIAN HAF 3 0 . 92 NEG 
M.G. INV#1 0. 91 NEG 
SUN FT El 0. 91 NEG 
MALLON FF 2#1 0. 90 NEG 
M.G. GAV #3 0. 90 NEG 
B.M.G. A-20 0. 90 POS 
MALLON PF 13#6 0. 89 NEG 
B.M.G. E-6 0. 89 NEG 
SUN BL 2 0 . 89 NEG 
SUN FT 1 0. 38 NEG 
MOBIL B 34 0. 88 NEG 
SUN ML 2 0. 87 NEG 
B.M.G. F-19 0 . 87 NEG 
SUN NS 3 0. 86 NEG 
MOBIL B 38 0 . 86 NEG — CHRONOLOGICAL 
MOBIL B 74 0. 86 NEG 
MALLON DF 3#15 0 . 85 NEG 

85* C o r r e l a t i o n C o e f f i c i e n t Cut Off Point 



TABLE I I I 

Gavilan Dome 
Rate S e n s i t i v i t y C o r r e l a t i o n C o e f f i c i e n t s 

Operator Well Name c. c. Slope 

B.M.G. C-34 0.84 ?0S 
SUN LL 1 0.80 NEG 
SUN GG 1 0.80 NEG 
R&B IN 34-16 0.79 NEG 
B.M.G. 0-9 0.76 NEG 
B.M.G. B-29 0 . 76 POS 
R&B HF 43-15 0.76 NEG 
DUGAN LIND 1 0. 75 NEG 
M.G . RL#2 0.73 NEG 
SUN HA 2 0.71 NEG 
B.M.G. L-3 0.68 NEG 
B.M.G. F-30 0.66 NEG 
SUN JA B3 0 . 66 NEG 
SUN NH 1 0.65 NEG 
SUN WW 1 0.62 NEG 
B.M.G. F-18 0.58 NEG 
M.G . BR0#1 0.54 NEG 
SUN HA 1 0.52 NEG 
B.M.G. D-17 0.52 NEG 
MOBIL B 72 0.49 NEG 
SUN FS B3 0.48 NEG 
SUN FS 1 0 . 46 NEG 
SUN BB 1 0.44 NEG 
B.M.G. L-27 0.43 NEG 
B.M.G. 0-33 0 .43 NEG 
B.M.G. B-32 0.36 POS 
AMOCO SGC 1 0 .35 NEG 
M.G. GAV #1 0. 32 POS 
AMOCO BCU 1 0.31 NEG 
MALLON HF 1#8 0.31 NEG 
SUN JA 1 0 . 29 NEG 
B.M.G. K-8 0. 20 NEG 
B.M.G. F-7 0.18 POS 
B.M.G. N-22 0.17 POS 
B.M.G. A-16 0. 16 NEG 
MERRION OCG 1 0.15 POS 
B.M.G. G-5 0.13 POS 
SUN ML 1 0.08 POS 
HIXON DIV 3 0.06 NEG 
B.M.G. G-32 0.05 NEG 
HIXON TAP 4 0.01 POS 
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TABLE IV 

Gavilan Dome, Recovery E f f i c i e n c y 
Barrel per PSI Pressure Drop 

6/30-11/19 

Operator W e l l Name dP Cum O i l Cum/dP 
p s i b b l b b l / p s i 

B.M.G. E-6 -208 41118 -198 
B.M.G. A-20 -217 2443 -11 
B.M.G. B-32 -237 83828 -354 
M.G. Bearcat #1 -271 2929 -11 
M o b i l L i n d B 37 -270 26385 -98 
R & B HF 43-15 -261 1020 -4 
Sun High Adventure #1 -291 24002 -82 
Sun Loddy #1 -230 7296 -32 

Average 98 bb l / p s i 

11/19-2/23 

Operator We11 Name dP Cum O i l Cum/dP 
p s i b b l b b l / p s i 

B.M.G. E-6 -16 4424 -277 
B.M.G. A-20 -19 2400 -126 
B.M.G. E-10 12 2317 193* 
B.M.G. B-32 -13 42177 -3244 
M e r r i d i a n H i l l Federal #1 4 453 113* 
M.G. Bearcat #1 -33 531 -16 
Mobil L i n d B 37 -36 13011 -361 
R & B HF 43-15 -37 393 -11 
Sun High Adventure #1 -54 14052 -260 
Sun Loddy #1 -53 3318 -63 

Average 543 bb l / p s i 

* Not Included i n Average 
Since Pressure Increased 
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APPENDIX 1 

Static Pressure Worksheets 



Operator 
— Well a- L 

Elevation 
KB Subsea 

Top of B Zone i 3S7 

Test Date 
Bomb Depth 7Z7~7 i ZZ6 
Bomb Pressure, psig 
Flui d Level 7/3 7 -h3 CZ 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

— Pressure at Top of B Zone 

Top of B Zone to +370 f t 13 

117 jr. s" 

Production 
- BO/D 

Mcf/D 
Volume Weighted Reservoir Density, psi/ft 

_ dP to +370 ft 

Pressure at +370 ft datum 

/ ** Cs J 
2$ r j t f j r ^ ) , ; 

3 Z/ 

FL ? 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb lj)epth 
Bomb pressure, psig 
Fluid jLevel 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top ot B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume^ Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

5 
fa I) 

S op & 

>«4 I Aye,} 

a 

15 -
KB 

•7S-OT 
Subsea 

7/^8 • f j j - y -

7337 + I 6 t _ 

djfici • -

13 

*1 I 
US'6 
6. 

166. 7 



Operator 
— Well 

Elevation 
KB 

~?SOS 
Subsea 

Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Fluid Level 

iss.i 

.— 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t -X 7 

Pressure at Top of B Zone 

Top of B Zone to +370 ft 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, psi/ft 
dP to +370 ft 

1st. 3 

[3 

/Co 
9¥6 

0. 

Pressure at +370 f t datum 

/ S C O J • 

1S&, 7 

a 

T o p B 3 X 7 



Operator 
Well Z - IO 

• Elevation 
KB Subsea 

Top of \B Zone + sn -
Test D^te 
Bomb D$pth 7 6/2 •h3Z7 
Bomb Pressure, psig 
Flui d i e v e l 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone — 

Top of B Zone to +370 f t IS/' 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

1 

I7<:e> 

Pressure at +370 f t datum 

i 0 £ / - 33X7.1* 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Fluid Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

E-ib 
KB Subsea 

•f 323 
1 + /^ 

fro/ 329 

Iff 

23 

%.2 

zr C 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb E)epth 
Bomb pressure, psig 
F l u i d Level 
Wellbdre Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, 
dP to 1+370 f t 

Pressure at +370 f t datum 

K-i2> 
KB Subsea 

-?/6 a 
-

J~S t 2 f /2 7 / _ 

— 

-3? o) 

p s i / f t 

)S63 . g 

a Zo^b 12.3 8' 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Fluid Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, 
dP to +370 f t 

Pressure at +370 f t datum 

K~ 13 
KB Subsea 

-HOC. 

/ / / / ? /£ 7 
+ >*38 

p s i / f t 



Well 

Elevation 
Top of iB Zone 

Test Date 
Bomb D^pth 
Bomb Pressure, psig 
F l u i d Level 
Wellboi-e Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at TOD of B Zone 

. I f • 
KB Subsea 

?/£> 6 

XL 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume IWeighted Reservoir Density, p s i / f t 
dP to 4370 f t 

Pressure at +370 f t datum 

TX 

/eye./ 



Operator D A) Gr 
Well D - 17 

Elevation 
KB 

7 ^ 7 7 
Subsea 

Top of B Zone 77 J £> + ZV- 7 

Test Date 
Bomb Depth 4-3&S~ 
Bomb Pressure, psig 
Flui d Level 

lea 1 

Wellbore Gradient 
O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, Dsi/ft 
dP to +370 f t 6.1 

Pressure at +370 f t datum /0C6, 7 

s 

Tap a T % 3 ¥ 7 
DIT^M r 3 7£> 

n 



Operator J3 
Well i?-n 

KB Subsea 
Elevation 7 f 7 7 
Top of!B Zone 7/3 o 

Test Date 
Bomb Depth 7//Z 
Bomb Pressure, psig 966 
F l u i d fyevel 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume IWeighted Reservoir Density, p s i / f t 
dP to 4370 f t 

Pressure at +370 f t datum 1S9. 7 

— /"-~» i~ 3 ~7 & 

_ Top £ 3 ^ 7 

J3&r*-> & £~ 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
F l u i d Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

/ f A 

¥•33) . (OS 7- ~ C.o 9-sf 

P 

KB Subsea 

7^3 S +• *4< 

+ Z7g 
7 7/./ 

(o.oz)('zil-tei.) —-js, 

J L 

J 7 

6>,£>¥St 

— Top c 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb ijepth 
Bomb pressure, psig 
Flui d Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volumej Weighted Reservoir Density, Ds i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

(77) O . J V V ) - ? % 7 

(y o7¥)(v% r) -~ zr. z 

(fi.*L7m )c ' 3 / r *~ 

U 

KB Subsea 

7 C3% 

f 2.72 -7/ C & f 2.72 -

* 5 9 * 

(0.iXl7g-fpt) -3%t+-

JL 

37 

13 lo Z7f' 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Fluid Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, u s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

KB 
7 V-Y V 

Subsea 

703% 

7/C £ 
JJT2 . y-

C.Q3-X -7,5 

3 L 

.cits 

j0p *i rs y6 c 

£7<£ 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb De^pth 
Bomb Pressure, psig 
F l u i d Devel 
Wellborte Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, 
dP to +370 f t 

Pressure at +370 f t datum 

KB Subsea 

+ CS3 
13 7 7 

73 

psi/ft ,03J" 
Z. L 

13 SS~. 7 

a 

Tcf * ^ P 9-93 



Operator B A> Gr 
Well 13-21 

Elevation 
KB 

"7SO $ 
Subsea 

Top of B Zone 7C IS 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Fluid Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t (o3)Ult~ 

Pressure at Top of B Zone 9S£Z. 

Top of B Zone to +370 f t S3 
Production 

BO/D l,3C 
Mcf/D /IT,* 

Volume Weighted Reservoir Density, p s i / f t 6 . I I /7 
dP to +370 f t S~. ? 

Pressure at +370 ft datum 

(in i. - i+ti.i 

oris??) U2/.I - ns;* 

- (<<t3ZX,ZS77) - , >> n 

33ZI. ) 

a 0 er^io X *r I 

>«4 



Operator 
Well 

Elevation 
Top of B Zone 

Test r^ate 
Bomb Depth 
Bomb Pressure, psig 
F l u i d : Level 
Wellbdre Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

( 4-j3^( 0.9-13 Z) z , / S 3 i 

Q 

B-32. 
KB Subsea 

7) lO 

£/3cJ<i7 
731 L 

12.03, 9-
f 3+1 

II ?s~ 

SI 

SZD 

+ %3 

Jl 99. 3 

T*f> oJ~ 13 TZ' 

. P^~, +I7 0 

Bosnia Z - l f 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Fluid Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

t n. 
^ / O A * J ' 

(o.7/<rZi) C I*** ; - 7>*J> 

B ~ 7 * 
KB 

7 4 / / 
Subsea 

~7 1 rl 0 r ¥Z/ 

731> Z 
/ f / n / $ y 

4-3*1 

7C7t / 

SJ_ 

7C L. 
7 Z O 

X.7~ 

7 7a, a 

4-37i> 

5^4 I e-i/^/ 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Flui d Level 
Wellbbre Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume; Weighted Reservoir Density,- p s i / f t 
dP to +370 f t 

0/1 G-

Pressure at +370 f t datum 

~?0 Z 

( t O J - f J / l r ) / 232.9 1 <? 7,f 

D 

KB Subsea 
7£ / / 

. O Z / ^ o f - f ^ f ) -3, 9 

77 O 
0,17,31 

T ^ g , -7 

7y ^ B J ' i ; 



Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Fluid Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

ga. > 

( 7672-)( 9o, r ) ~ 2 g. £ 

a 

KB Subsea 
7fJ£> 
7C 17 7^ ¥-6/ 

7C/f - I f f 

S2-0 5" 
If *7 

•h z z ZS~ 

nz &,¥-

30 

+>f 
t2.X9.S~ 

F U ZZ7J 

lZc„ i -18/' 



Well 1-/ 

Elevation 
KB 

713~¥-
Subsea 

Top of B Zone 73 O 7 •hJ¥7 

Test Date 
Bomb Depth 7S75' 

/ / / i f / 2 7 
- XX. 1 -

Bomb pressure, psig 
Flui d Level 7Z17 

» 7-7 

+ 7T7 
Wellboire Gradient 

O i l , p s i / f t (o , j ^ Y - 22/-W?) - 1 cl3, ) 
Gas, p s i / f t 

Pressure at Top of B Zone 123. 2 

Top of B Zone to +370 f t 
Production 

BO/D Z2? 
Mcf/D 

Volume! Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

(i.3l%s) = 3Co.i 

G-ZflCwThgrt = // Z7, 2 

?7S-

1.7 

IB J. 9 

/ £>0 O J 

(, e>sc2- r 7^// z 7. a ) z &3,s~ 

F L 3S7 

•h 3 7£> 

Tap oj- 13 Z*/7 

0 Pir^i? — 2 2 . / ' 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Flui d Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

/ C 0 o J 

TO^ -h 37 0 

Hallo* 
l-S 

KB 
7S~Z.Z 

Subsea 

7 >S0 +37Z 

73 Od i ZZZ 

+ Zl 11 

-37%) -s-l,ff 

1Z<? 

/Zo 
IQA / 

o,) 

FL zHf 

- T. 
r 

7 JS 37Z 

Bor^i f 2 2 Z 



Operator 
Well 

Elevation 
KB 

7ZV7 
Subsea 

Top of B Zone 6- 777 + ¥71 

Test pate 
3omb Depth 
Bomb Pressure, psig 103 6 
Fluid Level 
Wellbore Gradient 

O i l , p s i / f t 
— 

Gas, p s i / f t 

39-7 -

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume! Weighted R e s e r v o i r D e n s i t y , D s i / f t 
dP to +370 f t 

P r e s s u r e a t +370 f t datum 

tl.^ZS, r eg,-) 

/Ot>e> J 
(7 - ££z,Z 

( , 7 / Z y ) ( ) / 

<<os9zo ) r s-/. & 

Sen, /gy^./ 

Hy Te> A/// frd zy (zir'y 

t i c FL d f . titer t^i-*/ u',//kr: 

[S j as- ly 

n 

I0 3£~.¥~ 

SZ 
39-7 

O, 0 7*CS7 

9 7Z 

•h37o 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Fluid Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, p s i / f t 
dP to +370 f t 

Pressure at +370 f t datum 

>«4 

n 

' 1 C J l < 

KB 
VZY7 

Subsea 

6 7 7 7 + 9?Z 

C 77 £ 
J/MA7 

t97<> 

+3 70' 

CHZEZEJ!'2) • IS 

7Cf./S 

/DZ 

tfi. c 
JJA. 

3. c 

T c p * T H ^7-2 



Operator 
Well 

KB Subsea -
Elevation 
Top of B Zone •f/7Z ~ 

Test pate 
Bomb pepth C776 
Bomb Pressure, psig -731 
F l u i d Level he Ic es +77*' 
Wellbore Gradient 

he Ic es +77*' 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 7-2./T — 

Top of B Zone to +370 f t loz 
Production 

BO/P s, ~? 
Mcf/D 

Volume Weighted Reservoir Pensity, p s i / f t 
dP to +370 f t J. i> 

Pressure at +370 f t datum 7JSZ -p 

(S,7)(/.2«r) - 7,3 

( , 7 t 3 t ) ( 7.3) ^ 

(,?33)(l a? 23 ?) - 6,oz,o$ 

i>t>e, <^c.T Q<U* coif 

D 
- T~f o3 IZ <,72-' 

Se* l^^^j 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
Fluid Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, 
dP to +370 f t 

Pressure at +370 f t datum 

/ / / / / Fed *r*/ * Y 
KB Subsea 

13 

7 OOO 

7Z3 0 
Hoy 

t 2 3 7 

/6 6 

psi/ft 6.c B'gcy 



Operator 
Well 

Elevation 
Top of B Zone 

Test Date 
Bomb Depth 
Bomb Pressure, psig 
F l u i d Level 
Wellbore Gradient 

O i l , p s i / f t 
Gas, p s i / f t 

Pressure at Top of B Zone 

Top of B Zone to +370 f t 
Production 

BO/D 
Mcf/D 

Volume Weighted Reservoir Density, 
dP to +370 f t 

Pressure at +370 f t datum 

/ / / / / /=e<f§r»/ * / 
KB Subsea 

76 / 7 

7 
f • ' • + S l f 

79iTC 
93 K. 

13 ' 

1 7 

psi/ft v. c3f 
3.2. 

9^/, X 

3 P&3 



KB Subsea 

i A3 Ac 

~7SS Z -

Operator 
Well 
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Pressure Buildup Worksheets 
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^ •- <<-.-> 
Gavilan Dome Buildup Analysis \ ~ tL^Z 

Sun High Adventure #1, Start"Test 11:23 AM, 11/16/87 
£ F l o w T i m e / T = 84o hours q = 233 B/D J 

$0 Z t>3t>z Qp-i.fiCZ' Ks-+z£ ^-,(>+7> ATc*OlZ7L 

dt BHP dP T*dt /T+dtAgarwal 1 

hr p s i g p s i g Agarwal WMS Tech R<se.r\/e,,y i j , / 0.00 
0.17 683.8 54.9 0.167 
0.25 700.8 71.9 0.250 70.4 
0.33 726.8 97.9 0.333 97.3 
0.42 749.7 120.8 0.416 121.4 
0.50 774.7 145.8 0.500 122.4 
0.58 791.6 162.7 0.583 104.8 

>—• 0.67 805.0 176.1 0.666 82.9 
0.75 813.0 184.1 0.749 62.0 
0.83 818.9 190.0 0.832 49.0 
0.92 822 .9 194.0 0.916 38.0 
1.00 825.9 197.0 0.999 33.5 
1.17 830.9 202.0 1.168 35 .7 
1.33 835.9 207.0 1.328 40.3 

r—• 1.50 840.9 212.0 1.497 49.1 
1.67 846.9 218.0 1.667 61.0 
1.83 852 .8 223.9 1.826 60.8 

r — 2.00 857.8 228.9 1.995 58.9 
2.17 862.8 233.9 2.164 
2.33 

._. - „2_.50 
866.8 231,% 

££f> • ** 2 .•32 7 4.9. .'3 
hr psig psig Agarwal WMS Tech 

902. 7 273 .8 34.521 12. 6 
904. 7 275 .8 40.000 14. 7 
906. 7 277 .8 45.405 12. 1 
907. 7 278 .8 50.738 14. 9 
909. 7 280 .8 56.000 15. 5 
910. 7 281 .8 61.192 

36.00 902.7 273.8 34.521 12.6 CL : <?eS.?% 
42.00 904.7 275.8 40.000 14.7 p 
48.00 
54.00 907.7 278.8 50.738 14.9 $• U f c - ^ ^. 3 9 - f s <f 

60.00 " " *r- = * 
66.00 

Oct. 6Yzovj/, <. 
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- t.3o> 

G a v i l a n Dome B u i l d u p A n a l y s i s /'/ 
Sun L o d d y # l , S t a r t Test 10:06 AM, 11/1,6-/87 

Flow Time, T = hours q = j£gr; B/D 

d t 
h r 

CC ' 'C6*7> 

36.00 
42.00 
48.00 
54|.00 
6Cj.00 
60.00 
7^.00 

BHP 
p s i g 

dP 
p s i g 

T*dt/T+dtAgarwal' 
Agarwal WMS Tech 

6 - 2 3 

h 

o.;oo 4 9 0 . 0 
0 . 1 7 5 3 2 . 6 42 . 6 0 . 1 6 7 
0.|25 549 . 2 5 9 . 2 0 . 250 5 5 . 1 
0.|33 5 6 7 . 9 7 7 . 9 0 . 3 3 3 8 5 . 7 
0 . 4 2 5 9 0 . 7 1 0 0 . 7 0 . 4 1 6 108 . 3 
0 . 5 0 6 1 1 . 4 1 2 1 . 4 0 . 5 0 0 1 1 7 . 7 
0.| 58 6 3 0 . 1 1 4 0 . 0 0 . 5 8 3 1 1 4 . 4 
0.| 67 6 4 4 . 6 1 5 4 . 6 0 . 6 6 6 1 1 6 . 5 
0 . 7 5 659 . 1 1 6 9 . 1 0 . 7 4 9 1 2 0 . 6 
0.|83 6 7 1 . 5 181 .5 0 . 8 3 2 1 1 3 . 3 
0.i92 6 8 1 . 9 1 9 1 . 9 0 . 9 1 6 1 0 1 . 8 
1.100 6 9 0 . 2 2 0 0 . 2 0 . 9 9 9 1 1 7 . 9 
l . ! l 7 7 1 5 . 0 2 2 5 . 0 1 .168 133 .7 
1 .|33 7 2 9 . 5 2 3 9 . 5 1 .328 1 1 7 . 2 
1 .|50 744 .0 2 5 4 . 0 1 .497 108 .1 
1 .|67 7 5 4 . 4 2 6 4 . 4 1 .667 1 0 5 . 8 
1.183 7 6 4 . 8 2 7 4 . 8 1 .826 1 1 5 . 3 
2 JOO 7 7 5 . 1 285 .1 1 .995 109 .1 
2.117 783 .4 2 9 3 . 4 2 . 1 6 4 1 0 8 . 7 
2.|33 791 .7 3 0 1 . 7 2 . 3 2 6 1 0 2 . 2 
2 J50 797 .9 3 0 7 . 9 2 . 4 9 2 7 6 . 4 
nr p s i g p s i g Agarwal WMS T e c h 

879.2 
885.4 
891 .7 
895 . 8 
897.9 
900.0 
902.1 

389 . 2 
395.4 
401.7 
405.8 
407 , 
410, 
412, 

,9 
,0 
1 

34.479 
39.944 
45.333 
50.648 
55.890 
61.061 
65.317 

39.4 
46.2 
43.1 
28.9 
22.4 
27.7 

' 0,013"}£> 

- e-7 s~y ffl * 7X1,3*7) 

($7,S7)(.&S-o) 

({iC I ) ( . 01316) 

S&A'lrt}*- ~ 6.OC70 £p_ 

7 f V/>'~* 

1 l\ Ct 

7 Sit; 7 p t 'jj "\ 

Cp 

fo \ t 5 7y( 

113,1 

2 / , sr*. 



APPENDIX 3 

Interference Test Analyses 
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3.M.G. 
Interference Test TAP 4 - E-6 

2/13/36 TAP 4 Frac Q = 100,800 bfpd r = 3448 
GOR = 348 scf/bbl, BHP = 1691 psig 

Pressures and times taken from graph, BMG exhibit #3. 

ime pressure 
hr) 
0 .02 1691 .890 
0 .40 1691 . 885 
0 .60 1691 .880 
0 .80 1691 .880 
1 .00 1691 .885 
1 .20 1691 .890 
1 .40 1691 .890 
1 .60 1691 .880 
1 .So 1691 .890 
2 .(jo 1691 .890 
2 .20 1691 .891 
2 .40 1691 .910 
2 .60 1691 .925 
2 .60 1691 .940 
3 .00 1691 .950 
3 .20 1691 .965 
3 .40 1691 .979 
3 .60 1691 .990 
3 .80 1692 .005 
4 .00 1692 .015 
4 .20 1692 .029 
4 .40 1692 .040 
4 .60 1692 .050 
4 .80 1692 .060 
5 .00 1692 .070 
5 .20 1692 .070 
5 .40 1692 .090 
5 .60 1692 .095 
5 .60 1692 . 105 
6 .00 1692 .110 
6 .20 1692 . 115 
6 • 40 1692 . 120 
6 .60 1692 . 129 
6 .80 1692 .130 
7 .00 1692 .135 
7 .40 1692 .138 
7 .60 1692 . 140 
7 .80 1692 . 140 
8 .00 1692 . 140 
8 .20 1692 . 140 
8 .40 1692 . 140 
8 .60 1692 . 140 
8 .60 1692 . 140 
9 .00 1692 .140 
9 .io 1692 . 140 
9 •40 1692 .140 
9 .60 1692 . 139 



B.M.G. 
Interference Test TAP 4 - E-6 

2/13/86 TAP 4 Frac Q = 100,800 bfpd r = 3448 
GOR = 348 scf/bbl, BHP = 1691 psig 

Pressures and times taken from graph, BMG exhibit #3. 

ime pressure 
hr) 
9. 80 1692 .135 

10. 00 1692 . 131 
10. 20 1692 .130 
10. 40 1692 . 128 
10. 60 1692 . 125 
10. 80 1692 .122 
11. 00 1692 .120 
11. 20 1692 .117 
11. 40 1692 .115 
11. 60 1692 .110 
11. 80 1692 . 109 
12. 00 1692 .104 
12. 20 1692 .100 
12. 40 1692 .095 
12. 60 1692 .091 
12. 80 1692 .090 
13. 00 1692 .085 
13. 20 1692 .080 
13. 40 1692 .078 
13. 60 1692 .070 
0. 00 1691 .920 

-0. 10 1691 .950 
-0. 20 1691 .989 
-0. 30 1692 .025 
-0. 40 1692 .060 
-0. 50 1692 .098 
-0. 60 1692 .135 
-0. 70 1692 . 173 
-0. 80 1692 . 190 
-0. 90 1692 .234 
-1. 00 1692 .260 
-1. 10 1692 .290 
-1. 20 1692 .315 
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COU Frac Interference Analysis 
N-31 Signal Well E-6 Response Weli 

April 1, 1986 Test Date 

Injection Rate 111 BPM = 159,840 BPD 
Injection Period 0.0468 Day = 1.12 Hr 

From Pressure Response Curve BMG Exhibit #3 

Actual 
Time Pressure 
Hr P s i 

2 .4 1659 .95 
4 .8 1664 .40 
7 .2 1666 . 15 
9 .6 1666 .30 

12 .0 1666 . 10 
14 .4 1665 .75 
16 .8 1665 .40 
19 .2 1665 . 10 
21 .6 1664 .77 
24 .0 1664 .44 
28 .8 1663 .82 
33 .6 1663 .25 
38 .4 1662 .73 
43 .2 1662 .30 
48 .0 1661 .88 
52 . 8 1661 .50 
57 • 6 1661 . 15 
62 .4 1660 .86 
67 .2 1660 .55 
0 .0 1659 .78 

-2 .4 1659 .84 
-4 .8 1659 .89 
-7 .2 1659 .95 
-9 .6 1660 .00 
12 .0 1660 .01 
14 .4 1660 .01 
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Pressure Responce Of A-20 Frac Observed At B-32 

Pressures and times taken from BMG exhibit March 30, 1987. 

time pressure 
hr psia 

-64.80 1274.08 
-62.40 1274.18 
-60.00 1274.28 
-57.60 1274.38 
-55.20 1274.48 
-52.80 1274.58 
-50.40 1274.68 
-48.00 1274.78 
-45.60 1274.88 
-43.20 1274.98 
-40.80 1275.08 
-38.40 1275.18 
-36.00 1275.28 
-33.60 1275.38 
-31.20 1275.48 
-28.80 1275.58 
-26.40 1275.68 
-24.00 1275.78 
-21.60 1275.88 

^ -19.20 1275.98 
-16.80 1276.08 
-14.40 1276.18 
-12.00 1276.28 

r -9.60 1276.38 
-7.20 1276.48 

/—- -4.80 1276.58 
-2.40 1276.68 
0.00 1276.73 
2.40 1276.85 
4.80 1277.35 
7.20 1278.05 
9.60 1278.52 

12.00 1278.9 
14.40 1279.11 
16.80 1279.41 
19.20 1279.6 

, 21.60 1279.79 
24.00 1279.95 
26.40 1280.05 
28.80 1280.15 

-' 31.20 1280.25 
33.60 1280.35 
36.00 1280.45 

— 38.40 1280.54 
40.80 1280.6 
43.20 1280.67 
45.60 1280.72 
48.00 1280.78 
50.40 1280.82 



Pressure Responce Of A-20 Frac Observed At B-32 

Pressures and times taken from BMG exhibit March 30, 1987. 

ime pressure 
hr psia 

52. 80 1280. 89 
55. 20 1280. 91 
57. 60 1280. 97 
60. 00 1281 . 01 
62. 40 1281. 07 
64. $0 1281. 11 
67. 20 1281. 14 
69. 60 1281 .2 
72. 00 1281. 24 
74. 40 1281. 28 
76. 80 1281 . 3 
79. 20 1281. 35 
81. 60 1281. 39 
84. 00 1281. 42 
86. 40 1281. 47 
88. 80 1281 . 5 
91. 20 1281. 52 
93. 60 1281. 58 
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Frac I n t e r f e r e n c e Test Anal 
Signal from A-20 to B-29 

time 
hrs 

4.5 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 

9.5 
10 

10.5 
11 

11.5 
12 

12.5 
13 

13.5 
14 

14.5 
15 

15.5 
16 

16.5 
17 

17.5 
18 

18.5 
19 

19.5 
20 

20.5 
21 

21.5 
22 

22.5 
23 

23.5 
24 

24.5 
25 

25.5 
26 

26.5 
27 

27.5 
28 

28.5 

Pressure 
p s i 

1219.35 
1221.7 
1223.4 

1224.44 
1224.92 
1225.01 

1225 
1224.99 
1224.99 
1224.99 
1224.99 
1224.99 
1224.99 
1225.01 
1225.03 
1225.03 
1225.03 
1225.04 
1225.06 
1225.07 
1225.08 
1225.1 

1225.11 
1225.13 
1225.14 
1225.15 
1225.16 
1225.17 
1225.2 

1225.22 
1225.23 
1225.27 
1225.28 
1225.29 
1225.32 
1225.34 
1225.37 
1225.38 
1225.42 
1225.44 
1225.46 
1225.46 
1225.51 
1225.51 
1225.5 

1225.53 
1225.54 
1225.57 
1225.6 

dt 
hr 

-44.5 
-44 

-43.5 
-43 

-42.5 
-42 

-41.5 
-41 

-40.5 
-40 

-39.5 
-39 

-38.5 
-38 

-37.5 
-37 

-36.5 
-36 

-35.5 
-35 

-34.5 
-34 

-33.5 
-33 

-32.5 
-32 

-31.5 
-31 

-30.5 
-30 

-29.5 
-29 

-28.5 
-28 

-27.5 
-27 

-26.5 
-26 

-25.5 
-25 

-24.5 
-24 

-23.5 
-23 

-22.5 
-22 

-21.5 
-21 

-20.5 



F r a c I n t e r f e r e n c e Test Anal 
S i g n a l from A-20 to B-29 

time Pressure dt 
hrs p s i hr 

29 1225.61 -20 
29,5 1225.63 -19.5 

30 1225.64 -19 
30,5 1225.67 -18.5 

31 1225.68 -18 
31.5 1225.69 -17.5 

32 1225.71 -17 
32,5 1225.73 -16.5 

33 1225.76 -16 
33,5 1225.77 -15.5 

34 1225.8 -15 
34.5 1225.8 -14.5 

35 1225.82 -14 
35,5 1225.85 -13.5 

36 1225.85 -13 
36,5 1225.88 -12.5 

37 1225.9 -12 
37,5 1225.91 -11.5 

38 1225.92 -11 
38*5 1225.96 -10.5 

39 1225.98 -10 
39;5 1225.99 -9.5 

40 1226.01 -9 
40 f5 1226.02 -8.5 

41 1226.03 -8 
41,5 1226.04 -7.5 

42 1226.07 -7 
42,5 1226.09 -6.5 

43 1226.1 -6 
43,5 1226.12 -5.5 

44 1226.14 -5 
44*5 1226.14 -4.5 

45 1226.17 -4 
45,5 1226.18 -3.5 

46 1226.21 -3 
46*5 1226.23 -2.5 

47 1226.26 -2 
47,5 1226.27 -1.5 

48 1226.29 -1 
48*5 1226.3 -0.5 

49 1226.31 0 
49|5 1226.36 0.5 

50 1226.53 1 
50,5 1226.74 1.5 

51 1227.06 2 
51,5 1227.43 2.5 

52 1227.88 3 
52.5 1228.28 3.5 

53 1228.65 4 



Frac I n t e r f e r e n c e Test Anal 
Signal from A-20 to B-29 

time 
hrs 

53.5 
54 

54.5 
55 

55.5 
56 

56.5 
57 

57.5 
58 

58.5 
59 

59.5 
60 

60.5 
61 

61.5 
62 

62.5 
63 

63.5 
64 

64.5 
65 

65.5 
66 

66.5 
67 

67.5 
68 

68.5 
69 

69.5 
70 

70.5 
71 

71.5 
72 

72.5 
73 

73.5 
74 

74.5 
75 

75.5 
76 

76.5 
77 

77.5 

Pressure 
psi 

1228.89 
1228.99 
1229.1 

1229.21 
1229.3 

1229.44 
1229.55 
1229.65 
1229.73 
1229.8 

1229.88 
1229.93 
1229.97 
1230.01 
1230.04 
1230.07 
1230.08 
1230.1 

1230.09 
1230.06 
1230.07 
1230.06 
1230.06 
1230.06 
1230.06 
1230.06 
1230.08 
1230.09 
1230.09 
1230.09 
1230.11 
1230.1 

1230.11 
1230.12 
1230.14 
1230.14 
1230.14 
1230.14 
1230.14 
1230.14 
1230.14 
1230.14 
1230.13 
1230.12 
1230.12 
1230.13 
1230.12 
1230.12 
1230.12 

dt 
hr 

4.5 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 

9.5 
10 

10.5 
11 

11.5 
12 

12.5 
13 

13.5 
14 

14.5 
15 

15.5 
16 

16.5 
17 

17.5 
18 

18.5 
19 

19.5 
20 

20.5 
21 

21.5 
22 

22.5 
23 

23.5 
24 

24.5 
25 

25.5 
26 

26.5 
27 

27.5 
28 

28.5 



Frac I n t e r f e r e n c e Test Anal 
Si g n a l ! from A-20 t o B-29 

t i m e 
h r s 

78 
78.5 
79 

79.5 
80 

80 . 5 
81 

81.5 
82 

82.5 
93 

83.5 
34 

84.5 
85 

85,5 
86 

86* 5 
87 

8 7 L 5 

88 
88.5 

89 
89.5 

90 
90*5 

91 
91,5 

92 
92*5 

$3 
93,5 

94 
94*5 

$5 
95;5 

96 
96 i 5 

$7 
97*5 

98 
98.5 

99 
99*5 
100 

100*5 
101 

101 *5 
102 

Pressure 
psi 

1230.11 
1230.11 
1230.1 

1230.11 
1230.1 

1230.11 
1230.09 
1230.09 
1230.11 
1230.1 

1230.08 
1230.09 
1230.08 
1230.08 
1230.08 
1230.09 
1230.09 
1230.1 

1230.09 
1230.1 

1230.09 
1230.1 

1230.11 
1230.11 
1230.12 
1230.11 
1230.11 
1230.12 
1230.13 
1230.13 
1230.13 
1230.14 
1230.14 
1230.15 
1230.15 
1230.17 
1230.16 
1230.17 
1230.17 
1230.18 
1230.16 
1230.16 
1230.18 
1230.18 
1230.19 
1230.19 
1230.2 
1230.2 

1230.19 

d t 
h r 

29 
29.5 

30 
30.5 

31 
31.5 

32 
32 .5 

33 
33.5 

34 
34.5 

35 
35.5 

36 
36.5 

37 
37.5 

38 
38.5 

39 
39.5 

40 
40.5 

41 
41.5 

42 
42.5 

43 
43.5 

44 
44.5 

45 
45.5 

46 
46.5 

47 
47.5 

48 
48.5 

49 
49.5 

50 
50.5 

51 
51.5 

52 
52.5 

53 



Frac I n t e r f e r e n c e Test Anal 
Signal from A-20 to B-29 

time 
hrs 

102.5 
103 

103.5 
104 

104.5 
105 

105.5 
106 

106.5 
107 

107.5 
108 

108.5 
109 

109.5 
110 

110.5 
111 

111.5 
112 

112.5 
113 

113.5 
114 

114.5 
115 

115.5 
116 

116.5 
117 

117.5 
118 

118.5 
119 

119.5 
120 

120.5 
121 

121.5 
122 

122.5 
123 

123.5 
124 

124.5 
125 

125.5 
126 

126.5 

Pressure 
p s i 

1230.21 
1230.2 

1230.19 
1230.21 
1230.2 

1230.21 
1230.22 
1230.22 
1230.22 
1230.23 
1230.22 
1230.23 
1230.23 
1230.23 
1230.25 
1230.26 
1230.26 
1230.28 
1230.27 
1230.27 
1230.28 
1230.28 
1230.29 
1230.29 
1230.3 
1230.3 

1230.31 
1230.3 

1230.31 
1230.32 
1230.32 
1230.33 
1230.32 
1230.33 
1230.35 
1230.35 
1230.37 
1230.36 
1230.36 
1230.35 
1230.38 
1230.39 
1230.38 
1230.4 

1230.39 
1230.4 

1230.41 
1230.41 
1230.41 

dt 
hr 

53.5 
54 

54.5 
55 

55.5 
56 

56.5 
57 

57.5 
58 

58.5 
59 

59.5 
60 

60.5 
61 

61.5 
62 

62.5 
63 

63.5 
64 

64.5 
65 

65.5 
66 

66.5 
67 

67.5 
68 

68.5 
69 

69.5 
70 

70.5 
71 

71.5 
72 

72.5 
73 

73.5 
74 

74.5 
75 

75.5 
76 

76.5 
77 

77.5 



Frac Interference Test Anal 
Signal from A-20 to B-29 

time; Pressure dt 
hrs psi hr 

127 1230. 41 78 
127.5 1230. 41 78.5 

128 1230. 44 79 
128.5 1230. 44 79.5 

129 1230. 44 80 
129.5 1230. 45 80.5 

130 1230. 46 81 
130.5 1230. 45 81.5 

131 1230. 47 82 
131.5 1230. 47 82.5 

132 1230. 47 83 
132.5 1230. 49 83.5 

133 1230. 49 84 
1331.5 1230 .5 84.5 

134 1230 .5 85 
134.5 1230. 51 85.5 

135 1230. 51 86 
135.5 1230. 52 86.5 

136 1230. 53 87 
136.5 1230. 54 87.5 

137 1230. 55 88 
137.5 1230. 56 88.5 

138 1230. 56 89 
138.5 1230. 57 89.5 

1139 1230. 58 90 
139.5 1230. 58 90.5 

140 1230. 59 91 
1401.5 1230. 58 91.5 

1141 1230. 61 92 
141.5 1230 i.6 92.5 

1142 1230. 61 93 
142.5 1230. 64 93 . 5 
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F r a c I n t e r f e r e n c e Test A n a l y s i s 
S i g n a l - F-30 to H i l l Fed 2Y 

Pressures and times taken from BMG e x h i b i t March 30, 1987 

time Pressure 
hr p s i 

7.20 1458.800 
14.40 1458.850 
21.60 1459.000 
28.80 1459.170 
36.00 1459.310 
43.20 1459.450 
50.40 1459.520 
57.60 1459.600 
64.80 1459.640 
72.00 1459.690 
79.20 1459.730 
86.40 1459.760 
93.60 1459.790 
0.00 1458.820 

-4.80 1458.820 
-7.20 1458.830 
-9.60 1458.830 

-12.00 1458.890 
-14.40 1458.910 
-16.80 1458.940 
-19.20 1458.970 
-21.60 1459.100 
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APPENDIX 4 

Rate Sensitivity 





iqq/±=> ' y o D 





o o o 



o 
o 
o 

I 

CD 

CO 
CD 
ro 

TJ 
a 
o 

-a, 
oi" 

•+-> 

o 

CNJ 

CO 

m 

i 
o 

o ^ r i - T - c D i O T - o r o t D o c D r n o o c N j i n o c o r o o O O T ^ o c o » - i n o i n c N o r ^ t o i n ^ t n c N c \ i » - » - - . -o r v c o i n t o r o c M C M T - T - T -

iqq / j=> ' y o o 
i ) 

•0 



CD 
r-v 

o 
m 

CD 

T 
< 
o 

CO 

>^ 
\> 
"to 
c 
cu 

(/) 
0) 

o 
or 

CN 
to 

O 
CM 

TJ 
C L 
0 
.o. 
CD 

o 
or 

to 

co 

o rO o CM CM CM in i n CD o 
o T— CO CD i — CD oo m o 
o CT> ro o CD T i n CD in CM o o rv CO in ro ro CM 'r_ *" 











CD 
00 







rv 







CO 
00 

.£ } 

00 

_>> 
Z3 

a—> 

ZD 
CT 

JZ 
O 

o 
-r-> 

i _ 
<D 
Z3 

Q_ 

CD 
T— 

I 
Lu 
O 

CO 
> 
2: 
'w 
c 
0) 
(fl 
a> 

-»J o 
OC 

o 
o 

CD 

CD 

TJ 
a o 

x t 

CD* •*-> 
O 

CH 

8 

o 

ro CD CD a ro o CM T— CM CM in m CD O 
Lf) -* CO o '— i — CO CD *— CD CO m o 1 — Oi CO in o cn ro O CD i — m CD in CM o LO CD LO CM o rv CO m lO ro CM T— T— 

CM *— T— r— 

»i 

| q q / i D ' y o O 
v j 



o 



o 
m 

CO 
CO 

CD 

CO 

Z5 
~3 

Z2 

g-

O 

CD 

CL 

m 
i 

o 
o 

CD 

2? 
*» 
C 
0) 

GO 

CD 

a 

- f f -

CD 

XJ a o 
X I 

a) 
o 

o 
o 
CN 

• 

O n O ( N ' - ( M ( N i r ) m O ) 0 , r ' - ' - I D t O t - o r x i © o O ' ^ ^ ' - c o c o T - c o c o i n o c j j r o o o j ' - i n o i n c N O o o i t o o c j j T - i n c s i n c \ i o i ^ c o i n r o r o c \ i c \ i T - T - T -o r > - c o m m r o c M - r - ' - - > - T -

CD 
CM 

0 0 

iqq/i=> ' y o o 



l -v. <M 

CXD : i 
o 

=3 : 2 
CO 

c r CD 
• — GO 

a> 

° -s 
^ or 

• 

n 

• 

o 
CM 

XJ o. o 
x i 

CD* 
-+-* 
o 
cc 

ro 

t ] 

- I L CO 

o o c o c o o c M L n c o c M C D C M r v r o o 
' - a D i o t o o r v ' = i - c M C D r v - 5 f C N O 
t O C M C M C M C M ' < - ^ - ' - 0 0 0 0 0 



o n t o o i r - n o i n o i c D o n o t N ' - c M t N i f i i n o i o o t o o i ' - i - N ' - i n ^ i o o ^ ' - ^ f l D i f l ' - o i o D i n o o - * O i - c o c o T - o j t i ) i n o c D i o o c 3 ) T - u ^ c ^ i n c N i o 
8 C O K ) O C O ^ i n C f t L O C N O r v C D U i r o n o J r - T - T - ^ -

h © l f l K ) I O O I ' - f - ' - > -

i q q / p ' y o o ( f 

0 



pd^ouj ' a p y 5? iqq/j-=> 'yoo 



cO 
00 

-O 

• 

00 

I 
co 

cr 
1c 
o 

00 
I 

N£ 

o 
zs. 
m 
>* 

;> 

'w 
c 
CD cn 
CD 

-ta in TJ 
OL 
O 

Xi 
CD* -*-> 
O 

OC 

CP 

CL 
to 

CM 

o t o o c \ i ^ c N C N i n i n o ) 0 ' * ' - T - c D c o T - o c o c o o O ' ^ T - r - c o c O ' - O T c o i o o o j n o c f j ' - L n o i n c N O o o i t o o a i t - i f i o i i n w o N i o m f o n c M N r - i - ^ o i > c o i n t o t o c M T - r - T - T - o 

i q q / j o ' y O O l l 

0 



o 



CO 
CO 

c 
o 

—3 

I 
00 

CL 
CD 

C/l 

g-
JZ 
O 

o 
-*-> 

CD 

0_ 

CD 

;> 

'w c 
cv 
0} 

o 
or 

/ 
P 

/ 

/ 

/ 
> 

/ 

/ 

/ 

/ 

/ 

/ 

/ 
d— 

s 

o 
"4-

10 
CM 

CO 

XJ 
a 
0 

oi" •*-> 
o 

cn 

CO 

rv 
o 

o co rv 
O CM CO 00 
o to cn T -
O ^ O T - oo co 
O CD to O O) T - . _ 
O - r v c o i O t O t O C M ' -

00 
CM 
CM 

OJ C O O J t O O f O l D C n * — t O C D t O O J O i O 
o o c M t D o i o n g i - ' - N ' - i n i r t D o 
r - l O ' * C O O ' * 0 ' - C O C O T - O J C O L O O . - o o D m o o i i o o a i ' - i n o i i f i c N i o i n o j i n c M o r v c o i n t o t o c M ' r - T - ^ - r -

iqq/jo 'UOO 



N 
C 
c 

D 
kl 

if 
c 

k^ 
\< 

V 

/ 

t 
I Nt 

/ 

/ 

/ 

/ 

/ 

/ 

/ r— 

1 

c if 
J 

- V . 

l< 
o c 

ro 

9 , 
—t 

1 
< 

5> 
"5 
v 

1 ! 

^ v 
C i 

• 

< 

i ^ 

i 

CO 

CM 

CO 

O 

CO 

o r > r v <zn CD o CO CD o o i — CM i n o x— CO 
o m O co CO o CD *— 1 — o *— co i — co o rO CD 

o Oi M- o o CO t — co o rO cn LO m o CO ro 
o O CO T— 00 o ro CD LO LO o CO ro CM »— 1 — 

o ro CD i n LO o co ro CM r— v— 

o . CO ro CN , — 

• 

pd;ouu ' B \ D ^ 3? iqq/j-=» 'yoo 



rv 

00 
CO 

_Q 
CD 

Li_ 

I 
r\ 
oo 

CM 
1 

. i I L 

CD 
CO 

13 

=3 
u; 
sz 
O 
o 

-t— 1 

i _ 
CD 
3 

Q_ 

CD 

CO 

'w 
c 
0) 

GO 
0) 

-+-> o 

XJ 
O-
o 

to* 
a 
cm 

CO 
LO 

o t- oo -sr CM 
CM in oo •<— in co 
o co oo oo rv co 
IO CM CM CM CM CM 

o o c M i n c r t ' ^ ' - o j c o c o c n c N i n 
r o i ^ t - i n c D ^ c o t o c o f O c o - ^ - c j ) 
c o i n i n ' ^ m r o c M C M T - t - o o o i 
C M C M C M C M C M C M C M C M C M C M C M C M T -

?9 

o 

SO 







iqq/\LO ' y o 3 



to 
I 

o 
o 
CO 

' t f l 
c 
CO 

GO 
a> 
o 

CC 
• 

• 

• 

o 
ro 

00 
CM 

in 
CM 

to 
CM 

CM 

CD 

to CM r> t — CO CM 00 CM CO in 
CM *— CO oo CO 1 — *— to CO 
CO o cn m 1 — 00 m CM cn 
m in ro ro ro CM CM CM 

iqq/i=> ' y o o 

a 
o 

X I 

cu 
o 
cc 

M ^ 



00 
00 

-Q 
CD 

U_ =*= 
l x> 

c 
"_J 

00 c 
o 
C« 

13 CD 
_ 

>« 
CD" ]> 

'w 
C 

o CD 

O cn 
CD 

C5 

> 
D 

o 

CD 

XJ 
a o 

CD* 

o 
cc 

ro 

CM 

CO ro CO CO o o CM T — 

1 — m " i - CO o .— CO 
T — CD oo i n o CD ro o CD 
m CD cn CM o rv CO i n to 
CM T — T t — 

iqq/;=> ' y o o 

O 
11 

0 



p 

00 
00 

JD 
<D 

Li_ 

I 
oo 

o 
Q 
c 
u 
> 
o 
o 

> 
5 
c o 
X 

- 5 

CD 

CD 
Q 

rr 

• 

• 

i f ) 

o 

• 

o 
o 

TJ 
a 
o 

X) 

CD 

O 

a: 

in 
0) 

CO 

CM 
o 
00 

o 
o 
00 

00 
CO 
rv 

co 
co rv 

CO 

rv 

tn 
co 
rv CO 

rv 

co 
oo 
rv 

\ q q / } 0 ' y O D 



CD 
rv 

CN o CD CO CO in ro CN r— o 

•<— 
Oi CN o 00 co CN q CO 

CO rv CO CO co CO CO iri 
Oi. CD CD CD cn CD CD Oi Oi CD Oi Oi 







00 
cn 







00 
m 

z 

o o 

CD 

O 

m 
CN 

XJ 
a 
o 

XX 

CD 
-t-> 
a 
cn 

co 

co 

o n CD 
O rO CD 

CD r o c o r o C D C D O r o o c N 

o 
O 
O 

CM m ^ <D o - t -
O ^ - O D C O T - C D O O i n O C D r O 

CD ro CD CD 

•r- CM CM in in CD o 
co to «- OJ co in o 

O C D T — i n c D i n c M O 

r>- co m to to CM r-
m c n m c N o r v t o m r o r o c N T - iT~ 

Po 

o 
i q q / ^ ' d 0 3 

n 





o 

JD 

2 

o 

a o 

tu •*-> a 
ac 

m 
CM 

CD 

ro CO ro CO CO o r> o CM t — 

CM X— m CO o -4- *— *— CO 
CD T CO co m o co ro O OJ 
T— LO O) to CM o rv CD LO to 
ro CM T— *- *— 

O 

n 

v j _ 



CO 
CO 

c 
o 

I 

co 

ro 

< 
X 
c 
o 

CP =3 
~3 ^ 

- 2? 
OJ > 

F 5 

O g 
Q oo 

> 
D 

• / 

• 

• 

n 

/ ° 
LJ 

o 
o 

CD 

O 
Tt

TJ a o 
xt 

CD -*-> o 
cc 

m 
CM 

CD 

O) ro CO CO o to o CN T— 

i n CO o -fr i — 

*—• 
CO 

,— cn co i n o CO ro o cn 
in CO in CM o rv co m iO 
CM »— 

6 
lr 

i q q / j o ' y o 3 







o 
o 



CN 

00 
00 
\ 
LO 
r— =*: 

c o 
't 
CD 

CU % 

E s 

i — i n o 
Q 

c 
> 
D 

io c 
CD 
GO 

V 

S-Er 

Pi 

o 
CM 

00 

a o 

CD* •+-> 
o 
cc 

L0 

fO 

CM 

CO OJ 

8 00 CO 

tO CD to OJ 
ID 

CD 

to O OJ 
CO LO fO to 

CO CO LO 
LO CO lO CM 
CM T— t — T— 

o o 
o 
O 

tO 

Oi to 

CM 
00 

O CO LO to to 

CM CM LO U") CO O 
01 03 lfl O 
CO LO CM O i n 

CM o 

VJ 



in 
CM 

co 

• 

CO -*= 
o 

3 ° 

0) 
"S 

if 
]> 
'w c a> co 
a> 
"5 
rr 

TJ 
o_ 
o 

Q) 

a or 

t o 

o 
CM 
CO 

to 

OJ 
OJ 
rv 

co 
rv 
rv 

co 
in 
l-v 

co 
to 
rv 

co 

rv 

00 
OJ 
CO 

OJ 
rv 
co 

o 
co 
co 

i q q / ^ ' a o o 

o 
II 

<VJ 

4 





CM 
fO 

o o o o 00 to CO CO rv o CO 
o m CM 1 — *— CO *— o i — CM m 
o m *— rv to CO m CM CO CO to O rv 
o CD CO 00 00 rv rv rv CO CO CO CO in 

>o 
O 

0 



o 
a 

• 

oo 

oo 
co 

Lx. < 
I u 

<u 
TS 
c 
o 

Z3 ° xf cn 
^ 5 CD 

CD 
E 
o 

Q 

C 

> 
a 

O 

2 
CD 

17) 
CD 

•+J 
O 

or 

to 
CD 

TJ 
CL 
O 
xt 

QJ -«-> 
a 
cc 

q 

t o 

tO CD 
t o 0> 

o 
CD t o 

CD 
CM 

CO CO 

ro CD tO CD 
^ - i f ) 
T— CD 00 

CD 
00 
LO 

O ro 
O o c M i - c M C N i n i n o j 

O CD f - LO CD LO CM 
r>- co in to to CM 

o 
o CD ro o 

CO CD 
CD 

CD 00 lO 
m CD m CM r v c o i n t o r o c M T - r -

o 
o 
o 

co 

O 

| qq / ^o ' y o 3 
u 

vj 



CO 

JD =tfc 
,<D > 
i_i_ : < 
I ° 

r- -8 
oo § 

^ J 0) 

"to c a> 
CO 
CD 

-«-> 
O 

or 

CO 

TJ 
CL 
O 

j Q 

Q) 
-t-> 
O 

OC 

to 

CO OJ ,— ro OJ to CD CD o 
OJ — „ — CN m -4- CO o o *— CO CO x— CD CO in o rO o OJ 5 LO OJ LO CM o CO LO ro ro CM x— 

iqq/i=> ' a o o 

Q 















CD 

o 
11 









- 1 — 

o 
o 
CM 

CD 
CM 

a 
o 

CD 
o 
cc 

I I I I I I I I I I 
o 
i O 

o n o w r - N i M i r i m o i o ^ ' - ' - r o i o r - o i D i o o o ~t y- x— c o c D ^ a i c D i n o a j f O o c D ' - i o o i o c N O o c r i n o O T T - i n a ) i n c N i o r v . c D i o r o r o c M C M i - - T - T -
O N ( O W r O H ( N ' - ' - r - t -



p 

o o Ol to CO CO CO CO to to uo rv CO CO cn CO 

o Tj- *fr O 1 — 00 O rv Ol i n CO co rv CO T to m CM 00 IT) to T CO CO CO CO CO o I — to LO oo T 

o 00 t>- CD to to CN 1 — O CO CO oo rv CD iO CO " t 
to CN CM CN CN CM CN CM CM V0 

9Q 

\ qq /±o ' y o 3 l ' 

0-



CO 

o 
o 
o 

CO 

XJ 
CL 
0 

-Q 

QJ 

o 
cc 

ro 

ro CD O) T— to OJ ro OJ OJ o ro OJ *— 1 — CNJ 1 — m oo o o X— to CO T— OJ 00 in o OJ ro o OJ *— LO OJ m CM o rv CO m to to CM x— 

> 

| q q / i O ' y o O 

N J 













o 
d 

/ • 

CD 

-ra-

XJ 
a o 

xi 

a* 
a 
cn 

q 

LO 

CN 

CO ro CD CD O ro o CM T— CM CM in 
m CO o «— >— CO tD *— CO 
CD 00 in o CD ro o cn i — m CD 

m CD in CM o CO in to to CM r — 

CM T— 

| q q / j o ' dOO 
) i 









rv CO CO "3- ro to O O CNI to CO CO CO CD t o t o 
CO ,— *— o I s - <.— CSI O Tr- o *— co o CO LO 
CO CO o ro CO *— co CNJ 00 iO ro i — CO CO co co CO 

CD 00 CO ro T O 00 r- CO LO to CNI t — o CO 
ro rO IO ro ro ro ro CNJ CNl CN| CNJ CN CNI CM CM N 

i q q / j o ' y o o u 

CJ 











If) 
rv 
CM 

[1 

• 

• 
/ • 

J 13-

K) 
CO 
CN 

If) 
CM 

O 
"fr 
CN 

CO 
CN 
CM 

cn 
CM 

cn 
O 
CM 

o 
o 
CM 

CD CN O C "fr CO 
K) CD CT> CN if) CO "-
CN 

"fr CM O O CM If) O) 

in oi n h in 01 
co co oo cn CM 

CO K) 00 rO CO "fr 
t N ^ o o o i o o c o r v - c o c o L n i n " f r r o r o c M C N T - T - o O u J 

t O r O t O ^ ' C N C N C N C N C N C M C N C N C N C N C N C N C N C M C N C M C N T — 

Lf) 
CO 
CO 

iqq/i=> ' y o o 







CM ro 

CO 
DO 

_Q 
OJ 

Lx. 
I 

co - 5 

C 

_>N CO 
=5 

~ 3 

OJ 

E 
o 

p 
C 

> 
D 

>. 

"M 
c 
CD 

CO 
CD 

-f-> 
o or 

o 
CM 

• 

o_ 
o 

X l 

CJ 
o 
cc 

• 

ro 

CD 

ro CO a> T — ro CO ro co CO o 
ro o> 1 CM i — cO Tt- CO o TJ- o x— CO CO i — CO co lO o <y> ro o O) 1 — LO CO LO CN o 
r-- CD io to ro CM *— T~ «— 

i q q / i o ' y o O u 

V) 
Vj 



CO 
DO 

.a 
CD 

Li_ 

I 
oo 
>\ 

Z3 

CD 
O 

Q 

c 
o 
> 
o 

'CNJ 

< 

' c 

CO 

>i 
."tr 
.> 
°-M 

'w 
c 
0 

00 
1 a> 

o or 

o 

CM 

CD 

XJ 
D_ 
O 

„ CO 

or 

co 

rf) 

n o r o c i i c n - f - r o c n n c j t c n o r o o c M 
o> o to o> ••— c N ' - i O T j - c o o ' f r ' — *-
( H O * o < - o o c o ^ o ) [ O i n o f l ) n 
m o o ^ o o i r - m o i i n c M O N i o m n r o c M 

•<- CM CM m in cn o 
co co »- oi oo m o 

OCT)'— l O O l O C N O 

Ch 

i q q / i o ' y o o 

V j _ 





O) 
CD 

• 

to 
CD 

CO 
CO 

JU 
OJ 

Li_ 
I 

CO 

_ > N 

~ } 

Oj" 

.£ 
o 

Q 

C 

> 
a 

O 

c 

CO 

"w 
1 c 

co 
CD ; o 

• 

• 

CN 
m 

00 
TI

TS 
a 
o 

CD* 

o 
a: 

o 
NT 

• 

• 

CD 

to 
tO 

D ^ ^ r o t c N i o o c N i r i o i t ' - c o r j o t D r o c N i i n o i n o i 
c ^ l l ^ ) ( l O ' - ^ n o ) r ^ ^ ' - m o * o l O o o l O ( D ' i • 0 ) m o ( o 
o o i ( D i r i N ( 0 ( o m i n * K ) t o w t M ' - ' - Q o a i O ) 0 ) ( D 
t O C M C N C M C N C N C N C N | C N C N C N C N ( N C \ I C N C N J C N C N J ' < - T - T - T -

Oo 

V J 

Vj 







u 

o 

00 
00 

j Q 
<D 

Li_ 

I 

oo 

Z3 
~ } 

CD 

O 
Q 

C 

> 
D 

O 

c 

00 

^> 

c 
0) 
00 
a> 
O 

or 

• 

• 

• 

a 
o 

X I 

CO* 

a 

or in 
CN 

CO 

CM 

n 
m 
co 
co 

co 
QO 
in 

CO oo 
in 
CM 

o 
o 
o 
o 

TT
CO 

co 

m 
CD 

I I 

VJ 

VJ 



o 
o 

U - CM 

I ^ 
r- ^ 
co 

c 

oi % 
£ 5 
o w 

o or 

• 

ID 

to 
CD 

XJ 
D_ 
O 

XJ 

oS 
-+-» a or 

o 

LD 
CM 

OJ •<*-
03 
lO 

OJ O to o CM i — CM CM in 
co O Tt- *— «— CO CD *— OJ 
in O OJ to o CD T in OJ 
CM o r> co in to to CM 

i q q / ; o «yQD 

N 
Oo 



CO 
00 

OJ 
Lx. 

00 

OJ 

£ 
o 

c 

> 

o 

x ? CO 

> 
io 
c 
CD 

00 
CD 
o 

QC 

X L 

Pv 

CO 

LD 

LO 

ro 

oo 
CN 

CO 

00 

m 

oo 
00 
LO 
CN 

O 
O 
O 
O 

rn o CN CM CM in m Ti i — *— to CO —̂ Ol oo en ro O cn T m cn m t> CO m r> to CM T— 

i q q / i o ' y o O 

XJ 
a 
o 

X l 

Cl) 

a 

V) 
-4 

VJ 







rv 





GAVILAN DOME DATA BASE 
RATE v s . GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD O I L GAS MCFPD 

AMOCO BCU#1 1 / 1 - 1/31 190 314 8173 1554 60 
AMOCO BCU#1 2 / 1 - 2 / 2 9 145 292 7297 1058 42 

606 

AMOCO BCU#2 2 / 1 - 2 / 2 9 274 228 3421 938 67 

AMOCO HTF#1 2 / 1 - 2 / 2 9 1687 12 83 140 20 

AMOCO 0CFB#1 2 / 1 - 2 / 2 9 13250 22 44 583 292 

AMOCO SGC#1 1 / 1 - 1/31 8971 30 273 2449 245 
AMOCO SGC#1 2 / 1 - 2 / 2 9 3856 35 810 3123 142 

65 

AMOCO SCC#1 2 / 1 - 2 / 2 9 99 201 4432 440 20 

BMG A-•16 7 / 1 - 7 / 3 1 1075 16 214 230 18 
BMG A-•16 8 / 1 - 8 / 3 1 1600 6 25 40 10 
BMG A-•16 9 / 1 - 9 / 3 0 4009 11 

33 
212 850 45 

BMG A-•20 7 / 1 - 7 /31 1176 17 187 220 20 
BMG A-•20 8 / 1 - 8 / 3 1 2843 38 568 1615 107 
BMG A-•20 9 / 1 - 9 / 3 0 5331 46 1103 5880 245 
BMG A-•20 1 1 / 1 - 1 1 / 1 4 5812 42 585 3400 243 
BMG A-•20 1 2 / 1 - 1 2 / 3 1 5405 51 666 3600 277 
BMG A-•20 1 / 1 - 1/31 6802 52 1601 10890 351 
BMG A- 20 2 / 1 - 2 / 2 9 9474 44 133 1260 420 

i 
290 

BMG B - 29 7 / 1 - 7 /31 1219 673 18176 22160 821 
BMG B - 29 8 / 1 - 8 /31 „ 1269 757 21187 26887 960 
BMG B - 29 9 / 1 - 9 / 3 0 1922 1156 32372 62230 2223 
BMG B - 29 1 0 / 1 - 1 0 / 3 1 2092 1003 15041 31460 2097 
BMG B - 29 1 1 / 1 - 1 1 / 1 6 2262 1046 16738 37860 2366 
BMG B - 29 1 1 / 3 0 - 1 2 / 3 1 2161 977 17578 37990 2111 
BMG B - 29 2 / 1 - 2 / 2 9 1444 1047 8379 12100 1513 

6659 

BMG B - 32 7 / 1 - 7 /31 1046 519 12984 13575 543 
BMG B - 32 8 / 1 - 8 /31 1261 714 19993 25210 900 
BMG B - 32 9 / 1 - 9 / 3 0 1119 911 27344 30600 1020 
BMG B - 32 1 0 / 1 - 1 0 / 3 1 1197 800 11998 14360 957 
BMG B - 32 1 1 / 1 - 1 1 / 1 6 1200 719 11509 13810 863 
BMG B - 32 1 1 / 3 0 - 1 2 / 3 1 1185 704 11964 14180 834 
BMG B - 32 1 / 1 - 1/31 1000 701 13319 1300 700 



GAVILAN DOME DATA BASE 
RATE VS. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

BMG B-32 2/1-2/29 1101 704 16894 18605 775 
5772 

— BMG C-34 12/1-12/31 10345 44 348 3600 450 
BMG C-34 1/1-1/31 11990 38 191 2290 458 
BMG C-34 2/1-2/29 17551 62 494 8670 1084 

144 

BMG D-17 7/1-7/31 1195 9 135 160 1067 

— 
BMG E-6 7/1-7/31 3966 307 7687 30490 1220 
BMG E-6 8/1-8/31 2339 362 11228 26260 847 
BMG E-6 9/1-9/30 2068 426 12765 26404 880 

— BMG E-6 10/1-10/31 2757 358 5375 14820 988 
BMG E-6 11/1-11/16 4223 271 4063 17160 1144 
BMG E-6 12/1-12/31 4998 159 2391 11950 797 

,— BMG E-6 1/1-1/31 4752 169 2033 9660 805 
2052 

BMG E-10 7/1-7/31 3124 380 11012 34400 1186 
BMG E-10 8/1-8/31 4896 303 9384 45940 1482 
BMG E-10 9/1-9/30 7124 236 6127 43760 1750 
BMG E-10 11/1-11/16 7589 235 3754 28490 1781 

— BMG E-10 1/1-1/31 9199 222 1761 16200 1800 
BMG E-10 2/1-2/29 23201 62 556 12900 1433 

1438 

— 
BMG F-7 12/1-12/31 2689 124 2224 5980 332 
BMG F-7 1/1-1/31 5457 147 3832 20910 804 

271 

BMG F-18 7/1-7/31 631 224 3362 2120 141 
—̂ BMG F-18 8/1-8/31 448 326 10096 4520 146 

BMG F-18 9/1-9/30 538 406 9751 5250 219 
BMG F-18 10/1-10/31/ 395 390 5846 2310 154 
BMG F-18 11/1-11/16 504 365 5469 2755 184 
BMG F-18 12/1-12/31 522 325 9753 5095 170 
BMG F-18 1/1-1/31 465 311 9643 4480 145 

- BMG F-18 2/1-2/29 667 304 6982 4655 202 
2651 

BMG F-19 7/1-7/31 6754 64 1869 12624 435 
BMG F-19 8/1-8/31 9719 75 2314 22490 725 
BMG F-19 9/1-9/30 13050 60 1436 18740 781 

- BMG F-19 11/1-11/14 15035 51 712 10705 765 
BMG F-19 12/1-12/31 16392 43 693 11360 757 
BMG F-19 1/1-1/31 4899 100 398 1950 488 
BMG F-19 2/1-2/29 8417 60 120 1010 505 

453 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

BMG F-30 7/1-7/31 1042 357 10009 10430 373 
BMG F-30 8/1-8/31 989 347 9703 9600 343 
BMG F-30 9/1-9/30 1046 417 12506 13080 436 
BMG F-30 10/1-10/31 1094 355 5331 5830 389 
BMG F-30 11/1-11/16 1123 334 5337 5992 375 
BMG F-30 11/30-12/31 1134 311 9963 11295 353 
BMG F-30 1/1-1/31 1171 293 8491 9940 343 
BMG F-30 2/1-2/29 1104 349 8366 9240 385 

2763 

BMG G-5 9/1-9/30 774 266 1330 1030 206 
BMG G-5 10/1-10/31 1073 263 3952 4240 283 
BMG G-5 11/1-11/16 1912 183 2924 5590 349 
BMG G-5 11/21-11/30 2093 158 473 990 330 
BMG G-5 12/1-12/31 2688 135 2697 7250 363 
BMG G-5 1/1-1/31 244 157 4860 11880 383 
BMG G-5 2/1-2/29 2374 465 3252 7720 351 

1627 

BMG G-32 7/1-7/31 1132 13 53 60 15 
BMG G-32 9/1-9/30 870 12 46 40 10 

25 

BMG J-6 8/1-8/31 3764 79 1905 7170 299 
BMG J-6 9/1-9/30 5556 55 1530 8500 304 
BMG J-6 11/1-11/10 35101 15 149 5230 523 
BMG J-6 12/1-12/31 22735 23 340 7730 515 
BMG J-6 1/1-1/31 29858 18 211 6300 525 

190 

BMG J-8 9/1-9/30 1852 7 27 50 13 

BMG K-8 7/1-7/31 562 5 146 82 3 
BMG K-8 8/1-8/31 ' 1207 6 29 35 7 
BMG K-8 9/1-9/30 2065 9 46 95 19 
BMG K-8 12/1-12/31 5618 9 89 500 50 
BMG K-8 1/1-1/31 4789 4 95 455 20 
BMG K-8 2/1-2/29 5000 2 41 205 10 

35 

BMG L-3 9/1-9/30 722 22 486 351 16 
BMG L-3 10/1-10/31 732 14 205 150 10 
BMG L-3 11/1-11/16 758 19 211 160 16 
BMG L-3 12/1-12/31 699 32 256 179 22 
BMG L-3 1/1-1/31 787 16 305 240 13 

103 

BMG L - l l 8/1-8/31 186207 7 116 21600 1137 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

BMG L - l l 9/1-9/30 240000 5 15 3600 1200 
BMG L - l l 2/1-2/29 18206 46 418 7610 761 

58 

— BMG L-27 7/1-7/31 2462 166 3980 9800 408 
BMG L-27 8/1-8/31 2641 157 4863 12845 414 
BMG L-27 9/1-9/30 2386 165 4949 11810 394 
BMG L-27 10/1-10/31 2382 163 2439 5810 387 
BMG L-27 11/1-11/16 2497 155 2479 6190 387 
BMG L-27 11/21-11/30 2491 160 1443 3595 399 
BMG L-27 12/1-12/31 2343 170 3064 7180 399 
BMG L-27 1/1-1/31 2372 152 4697 11140 359 
BMG L-27 2/1-2/29 2501 152 3351 8380 381 

1440 

BMG N-22 7/1-7/31 791 82 2365 1870 64 
BMG N-22 8/1-8/31 465 86 1634 760 40 
BMG N-22 9/1-9/30 401 77 2317 930 31 
BMG N-22 10/1-10/31 412 73 1093 450 30 
BMG N-22 11/1-11/16 392 76 1213 475 30 
BMG N-22 11/21-11/30 412 95 947 390 39 
BMG N-22 12/1-12/31 422 68 2108 890 33 
BMG N-22 1/1-1/31 440 66 1911 840 29 
BMG N-22 2/1-2/29 399 80 1753 700 32 

— 703 

BMG N-31 7/1-7/31 2240 182 5291 11850 409 
BMG N-31 8/1-8/31 1238 203 6303 7800 252 
BMG N-31 9/1-9/30 1025 194 5833 5980 199 
BMG N-31 10/1-10/31 1234 185 2771 3420 228 
BMG N-31 11/1-11/16 3106 127 2035 6320 395 

— BMG N-31 12/1-12/31 4393 97 1457 6400 427 
988 

BMG 0-9 7/1-7/31 1082 11 319 345 12 
BMG 0-9 8/1-8/31 « 1316 6 19 25 8 
BMG 0-9 9/1-9/30 1044 21 297 310 22 
BMG 0-9 11/21-11/30 1095 15 137 150 17 

• 
BMG 0-9 12/1-12/31 1118 13 331 370 16 
BMG 0-9 1/1-1/31 1037 10 270 280 10 
BMG 0-9 2/1-2/29 1036 14 304 315 15 

— 90 

BMG 0-33 7/1-7/31 3484 21 574 2000 74 
BMG 0-33 8/1-8/31 5056 18 89 450 90 
BMG 0-33 9/1-9/30 3052 28 729 2225 85 
BMG 0-33 10/1-10/31 3003 21 313 940 63 
BMG 0-33 11/1-11/14 2115 22 260 550 46 

— BMG 0-33 12/1-12/31 2853 28 333 950 95 
BMG 0-33 1/1-1/31 3051 18 372 1135 54 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR) WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

i 156 — 

DUGAN LIND #1 7/1- 7/31 7766 8 128 994 34 
DUGAN LIND #1 8/1- 8/31 7504 5 121 908 36 
DUGAN LIND #1 9/1-9/30 7884 4 95 749 31 
DUGAN j LIND #1 10/1 -10/31 8733 4 116 1013 33 
DUGAN j LIND #1 11/1 -11/16 10465 4 22 225 28 
DUGAN { LIND #1 11/2 1-11/30 9935 4 15 152 30 
DUGAN j LIND #1 12/1 -12/31 13367 5 60 802 29 
DUGAN j LIND #1 1/1- 1/31 4227 6 22 93 23 

i 40 — 

HIXON DIV #3 7/1- 7/31 794 103 2480 1969 82 
HIXON DIV #3 8/1- 8/31 795 105 3147 2501 83 
HIXON DIV #3 10/1 -10/31 795 110 1759 1399 87 , 
HIXON ; DIV #3 11/1 -11/15 796 108 1619 1289 86 
HIXON DIV #3 12/1 -12/31 795 103 3083 2452 82 
HIXON DIV #3 1/1- 1/31 796 97 3019 2404 78 , 
HIXON ! DIV #3 2/2-2/29 797 93 2322 1851 74 

• 719 

HIXON TAP #2 7/1- 7/31 6239 12 355 2215 73 — ^ 

HIXON TAP #2 8/1- 8/31 6209 10 325 2018 65 
HIXON TAP #2 10/1 -10/31 6202 6 99 614 38 
HIXON TAP #2 11/1 -11/15 6208 7 77 478 43 — 
HIXON ! TAP #2 12/1 -12/31 6220 5 127 790 32 
HIXON TAP #2 1/1- 1/31 6196 5 56 347 32 --
HIXON TAP #2 2/1- 2/29 6220 6 

51 
41 255 36 

HIXON TAP #4 7/1- 7/31 918 143 4133 3795 131 
HIXON ! TAP #4 8/1- 8/31 918 146 4235 3889 134 
HIXON TAP #4 10/1 -10/31 917 135 2154 1976 124 
HIXON | TAP #4 11/1 -11/15 917 131 1970 1807 120 
HIXON i TAP #4 12/1 -12/31 918 123 3824 3510 113 , 
HIXON j TAP #4 1/1- 1/31 917 97 2140 1962 89 
HIXON | TAP #4 2/1- 2/29 918 78 1944 1784 71 

853 

MALLON i DP 3#15 12/1 -12/31 62591 4 44 2754 230 
MALLON DF 3#15 1/1- 1/31 9908 13 141 1397 64 
MALLON ! DF 3#15 2/1- 2/29 13295 6 

23 
95 1263 66 

! 
MALLON FF 2#1 7/1- 7/31 1326 316 9789 12979 419 
MALLON i FF 2#1 8/1- 8/31 1407 265 8211 11556 373 
MALLON FF 2#1 9/1-9/30 1306 285 6844 8936 372 
MALLON FF 2#1 10/1 -10/31 1321 272 8426 11134 359 
MALLON FF 2#1 11/1 -11/15 8730 40 597 5212 347 
MALLON FF 2#1 11/20-11/30 3636 165 1814 6596 600 

i 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

MALLON FF 2#1 12/1 -12/31 9591 90 1077 10329 861 
MALLON FF 2#1 1/1- 1/31 11649 96 479 5580 1116 
MALLON FF 2#1 2/1-2/29 11232 95 1048 11771 1070 

1624 

MALLON HF 1#8 7/1-7/31 3212 278 8609 27649 892 
MALLON HF 1#8 8/1- 8/31 3691 288 8919 32922 1062 
MALLON HF 1#8 9/1- 9/30 3472 316 9471 32886 1096 
MALLON HF 1#8 10/1 -10/31 3771 264 8186 30871 996 
MALLON HF 1#8 11/1 -11/15 3736 244 3657 13664 911 
MALLON HF 1#8 11/2 1-11/30 8022 122 856 6867 981 
MALLON HF 1#8 12/1 -12/31 1255 115 805 1010 144 
MALLON HF 1#8 1/1- 1/31 9388 120 720 6759 1127 
MALLON HF 1#8 2/1-2/29 8498 120 841 7147 1021 

1867 

MALLON HF 7/1- 7/31 6328 186 5578 35298 1217 
MALLON HF 1#11 8/1- 8/31 5147 256 5368 27628 1316 
MALLON HF 1#11 9/1- 9/30 4770 284 6241 29769 1294 
MALLON HF 1#11 10/1 -10/31 5503 241 7472 41119 1326 
MALLON HF 1#11 11/1 -11/30 5545 254 3803 21087 1406 
MALLON HF 1#11 12/1 -12/31 8339 177 1415 11800 1311 
MALLON HF 1#11 2/1-2/29 11085 137 684 7582 1516 

1535 

MALLON JF 12#5 7/1-7/31 23870 17 322 7686 452 
MALLON JF 12#5 8/1-8/31 5281 70 1260 6654 370 
MALLON JF 12#5 9/1- 9/30 5689 58 1725 9813 327 
MALLON JF 12#5 10/1 -10/31 5682 53 1644 9341 301 
MALLON JF 12#5 11/1 -11/15 8730 40 597 5212 347 
MALLON JF 12#5 11/20-11/30 21547 20 223 4805 437 
MALLON JF 12#5 12/1 -12/31 40893 10 270 11041 425 
MALLON JF 12#5 1/1- 1/31 44067 11 75 3305 472 
MALLON JF 12#5 2/1-2/29 53509 8 

287 
114 6100 407 

MALLON PF 13#6 7/1-7/31 5311 72 2235 11869 383 
MALLON PF 13#6 8/1-8/31 4897 83 2558 12526 404 
MALLON PF 13#6 9/1- 9/30 2071 111 3331 6899 230 
MALLON PF 13#6 10/1 -10/31 15351 88 2725 41831 1349 
MALLON PF 13#6 11/1 -11/15 6241 58 872 5442 363 
MALLON PF 13#6 11/20-11/30 6573 70 769 5055 460 
MALLON PF 13#6 12/1 -12/31 14096 45 178 2509 627 
MALLON PF 13#6 1/1- 1/31 34024 16 252 8574 536 
MALLON PF 13#6 2/1-2/29 67677 7 96 6497 406 

550 

MALLON RF 2#16 7/1- 7/31 2849 76 2366 6741 217 
MALLON RF 2#16 8/1-8/31 2468 87 2708 6683 216 
MALLON RF 2#16 9/1- 9/30 2541 87 2604 6617 221 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

MALLON RF 2#16 10/1 -10/31 2718 85 2550 6931 224 
MALLON RF 2#16 11/1 -11/15 3686 37 370 1364 136 
MALLON RF 2#16 11/20-11/30 3227 40 441 1423 129 
MALLON RF 2#16 12/1 -12/31 9538 30 751 7163 276 
MALLON RF 2#16 1/1- 1/31 35631 13 295 10511 350 
MALLON RF 2#16 2/1- 2/29 141905 3 21 2980 373 

458 

MERIDIAN HAF #2 7/1- 7/31 20207 24 386 7800 488 
MERIDIAN HAF #2 8/1- 8/31 14827 31 689 10216 464 
MERIDIAN HAF #2 9/1- 9/30 4296 70 1049 4506 300 
MERIDIAN HAF #2 11/1 -11/16 12074 27 27 326 326 
MERIDIAN HAF #2 11/2 1-11/30 12384 27 190 2353 336 
MERIDIAN HAF #2 12/1 -12/31 20154 19 325 6550 364 
MERIDIAN HAF #2 1/1- 1/31 24918 18 

216 
306 7625 477 

MERIDIAN HAF #3 7/1-7/31 10685 44 696 7437 465 
MERIDIAN HAF #3 8/1- 8/31 7537 54 1089 8208 410 
MERIDIAN HAF #3 9/1- 9/30 5551 60 907 5035 336 
MERIDIAN HAF #3 11/1 -11/16 10520 25 25 263 263 
MERIDIAN HAF #3 11/2 1-11/30 10401 24 167 1737 248 
MERIDIAN HAF #3 12/1 -12/31 19618 12 280 5493 211 
MERIDIAN HAF #3 1/1- 1/31 16465 20 159 2618 154 

239 

MERIDIAN HF #1 7/1-7/31 15915 65 1037 16504 1032 
MERIDIAN HF #1 8/1-8/31 38913 26 515 20040 1002 
MERIDIAN HF #1 9/1- 9/30 43723 21 314 13729 915 
MERIDIAN HF #1 11/1 -11/16 102500 8 8 820 820 
MERIDIAN HF #1 11/2 1-11/30 31623 28 167 5281 880 
MERIDIAN HF #1 12/1 -12/31 43236 19 191 8258 751 
MERIDIAN HF #1 1/1- 1/31 81011 12 95 7696 962 

179 

MERIDIAN HF #2Y 6/1- 6/30 2997 87 1819 5452 260 
MERIDIAN HF #2Y 8/1- 8/31 3978 62 934 3715 219 
MERIDIAN HF #2Y 9/1- 9/30 4626 52 773 3576 238 
MERIDIAN HF #2Y 11/1 -11/16 21143 7 7 148 148 
MERIDIAN HF #2Y 11/2 1-11/30 8100 40 140 1296 216 
MERIDIAN HF #2Y 12/1 -12/31 5733 41 857 4913 234 
MERIDIAN HF #2Y 1/1- 1/31 5554 36 1082 6009 207 

325 

MERIDIAN HF #3 7/1-7/31 2342 69 1105 2588 162 
MERIDIAN HF #3 8/1-8/31 2101 72 1516 3185 152 
MERIDIAN HF #3 11/1 -11/16 6679 28 28 187 187 
MERIDIAN HF #3 11/2 1-11/30 7027 31 183 1286 214 
MERIDIAN HF #3 12/1 -12/31 8861 25 624 5529 213 
MERIDIAN HF #3 1/1- 1/31 18724 12 199 3726 143 



GAVILAN DOME DATA BASE 
RATE VS. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

237 

MERRION KRY #1 1/1-1/31 19631 13 65 1276 51 

MERRION OCG #1 7/1-7/31 1691 8 55 93 13 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR l WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
1 GOR BOPD OIL GAS MCFPD 

MESA GR. ] BC #1 6/1-6/30 6010 47 895 5379 269 
MESA GR. ! BC #1 7/1-7/31 4681 64 966 4522 301 
MESA GR. i BC #1 8/1-8/31 4323 59 1543 6670 267 -
MESA GR. | BC #1 10/1-10/31 16050 20 20 321 321 
MESA GR. j BC #1 11/1-11/17 9263 24 400 3705 218 
MESA GR. BC #1 11/21-11/30 18094 11 85 1538 192 
MESA GR. ! BC #1 12/1-12/31 17406 10 251 4369 182 
MESA GR. | BC #1 1/1-1/31 45768 5 99 4531 206 — 
MESA GR. BC #1 2/1-2/29 44417 6 96 4264 213 

-

MESA GR. BRO #1 7/1-7/31 9027 76 1135 10246 683 
— 

MESA GR. i BRO #1 8/1-8/31 9027 103 2783 25123 930 _ 
MESA GR. BRO #1 10/1-10/31 7627 130 3912 29837 962 
MESA GR. BRO #1 11/1-11/16 7848 108 1725 13538 846 
MESA GR. BRO #1 11/21-11/30 7990 100 800 6392 799 
MESA GR. BRO #1 12/1-12/31 7631 112 2234 17047 852 
MESA GR. j BRO #1 1/1-1/31 6194 111 1886 11681 687 — 
MESA GR. BRO #1 2/1-2/29 7907 92 1661 13133 773 

MESA GR. GAV #1 7/1-7/31 21926 10 149 3267 218 
—^ 

MESA GR. ! GAV #1 8/1-8/31 22408 9 238 5333 190 
MESA GR. ! GAV #1 10/1-10/31 32875 3 104 3419 110 
MESA GR. I GAV #1 11/1-11/17 14220 3 41 583 34 
MESA GR. GAV #1 11/21-11/30 42027 5 37 1555 194 
MESA GR. i GAV #1 12/1-12/31 1889 3 36 68 6 
MESA GR. J GAV #1 1/1-1/31 33977 10 130 4417 316 
MESA GR. GAV #1 2/1-2/29 67716 4 81 5485 219 

MESA GR. ; GAV #3 7/1-7/31 28595 9 79 2259 151 — 

MESA GR. j GAV #3 8/1-8/31 10247 12 299 3064 113 
MESA GR. GAV #3 10/1-10/31 33843 6 178 6024 194 
MESA GR. GAV #3 12/1-12/31 23618 9 55 1299 130 — 
MESA GR. i GAV #3 1/1-1/31 51710 -3 31 1603 100 
MESA GR. GAV #3 2/1-2/29 46578 4 45 2096 140 -

MESA GR. i GH #1 7/1-7/31 16749 16 239 4003 267 
MESA GR. ! GH #1 8/1-8/31 24102 16 372 8966 345 
MESA GR. ! GH #1 10/1-10/31 47667 12 12 572 572 — 
MESA GR. ! GH #1 11/1-11/17 64780 6 109 7061 392 
MESA GR. GH #1 11/21-11/30 58909 6 44 2592 324 
MESA GR. ! GH #1 12/1-12/31 63796 7 152 9697 359 
MESA GR. GH #1 1/1-1/31 83186 5 118 9816 393 

! 

MESA GR. : HC #1 8/1-8/31 8604 13 371 3192 110 —; 

MESA GR. | HC #1 10/1-10/31 5200 25 25 130 130 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

MESA GR. HC #1 11/1-11/16 10727 10 161 1727 108 
MESA GR. HC #1 11/22-11/30 63267 3 15 949 136 
MESA GR. HC #1 12/1-12/31 18663 11 89 1661 151 
MESA GR. HC #1 1/1-1/31 20767 8 129 2679 128 
MESA GR. HC #1 2/1-2/29 30725 6 109 3349 146 

— MESA GR. INV #1 2/1-2/29 4259 14 228 971 54 

MESA GR. MAR #1 7/1-7/31 2709 94 1416 3836 256 
MESA GR. MAR #1 8/1-8/31 3376 68 1489 5027 229 
MESA GR. MAR #1 10/1-10/31 5237 48 1394 7301 243 
MESA GR. MAR #1 11/1-11/17 6948 39 620 4308 253 
MESA GR. MAR #1 11/21-11/30 8774 30 212 1860 233 

— MESA GR. MAR #1 12/1-12/31 13194 11 263 3470 129 
r MESA GR. MAR #1 1/1-1/31 3494 50 451 1576 197 

MESA GR. MAR #1 2/1-2/29 9449 33 750 7087 308 

MESA GR. PRO #1 2/1-2/29 4594 21 512 2352 98 

MESA GR. RL #2 7/1-7/31 4771 57 855 4079 272 
MESA GR. RL #2 8/1-8/31 5389 47 1260 6790 251 
MESA GR. RL #2 10/1-10/31 3967 47 1456 5776 186 

— MESA GR. RL #2 11/1-11/17 4336 39 664 2879 169 
MESA GR. RL #2 11/21-11/31 5500 17 120 660 83 
MESA GR. RL #2 12/1-12/31 4629 47 1088 5036 187 

— MESA GR. RL #2 1/1-1/31 7791 34 506 3942 141 
MESA GR. RL #2 2/1-2/29 17015 15 336 5717 249 

— MESA GR. RL #3 7/1-7/31 2156 37 556 1199 80 
MESA GR. RL #3 8/1-8/31 1860 48 1250 2325 83 
MESA GR. RL #3 10/1-10/31 1875 32 933 1749 56 
MESA GR. RL #3 11/1-11/17 9625 16 32 308 62 
MESA GR. RL #3 12/1-12/31 10554 12 177 1868 75 
MESA GR. RL #3 1/1-1/31 16365 9 192 3142 101 
MESA GR. RL #3 2/1-2/29 18720 8 175 3276 131 

MOBIL LIN B#34 7/1-7/31 3501 72 2229 7804 252 
MOBIL LIN B#34 8/1-8/31 3365 56 1733 5832 216 
MOBIL LIN B#34 9/1-9/30 3697 47 1396 5161 172 
MOBIL LIN B#34 10/1-10/31 4817 37 955 4600 170 
MOBIL LIN B#34 11/1-11/16 4246 33 532 2259 141 
MOBIL LIN B#34 11/20-11/30 4083 43 384 1568 174 
MOBIL LIN B#34 12/1-12/31 5126 35 987 5059 181 
MOBIL LIN B#34 1/1-1/31 7368 25 560 4126 179 

- MOBIL LIN B#34 2/1-2/29 7766 28 691 5366 215 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

MOBIL LIN B#37 7/1-7/31 7750 54 1683 13044 435 
MOBIL LIN B#37 8/1-8/31 3733 218 6772 25283 936 
MOBIL LIN B#37 9/1-9/30 3192 244 7314 23349 778 
MOBIL LIN B#37 10/1-10/31 3953 225 6975 27573 889 
MOBIL LIN B#37 11/1-11/17 3907 214 3641 14225 889 
MOBIL LIN B#37 11/20-11/30 3682 195 1947 7168 796 
MOBIL LIN B#37 12/1-12/31 3757 213 3837 14417 801 
MOBIL LIN B#37 1/1-1/31 4063 192 3657 14858 782 
MOBIL LIN B#37 2/1-2/29 4112 188 3570 14679 816 

MOBIL LIN B#38 7/1-7/31 19598 13 415 8133 262 
MOBIL LIN B#38 8/1-8/31 21127 10 300 6338 235 
MOBIL LIN B#38 9/1-9/30 29320 8 219 6421 199 
MOBIL LIN B#38 10/1-10/31 24403 8 238 5808 187 
MOBIL LIN B#38 11/1-11/16 27625 6 96 2652 166 

MOBIL -LIN B#72 7/1-7/31 20565 4 108 2221 74 
MOBIL LIN B#72 8/1-8/31 21349 4 86 1836 68 
MOBIL LIN B#72 9/1-9/30 25473 3 74 1885 63 
MOBIL LIN B#72 11/20-11/30 38523 6 44 1695 188 
MOBIL LIN B#72 12/1-12/31 66383 12 81 5377 199 
MOBIL LIN B#72 1/1-1/31 71987 3 79 5676 183 
MOBIL LIN B#72 2/1-2/29 19500 3 58 1131 45 

MOBIL LIN B#73 7/1-7/31 19977 7 173 3456 115 
MOBIL LIN B#73 8/1-8/31 17279 6 165 2851 106 
MOBIL LIN B#73 9/1-9/30 16449 7 187 3076 103 
MOBIL LIN B#73 10/1-10/31 17724 7 192 3403 110 
MOBIL LIN B#73 11/1-11/16 26657 5 67 1786 112 
MOBIL LIN B#73 11/20-11/30 19154 7 52 996 111 
MOBIL LIN B#73 12/1-12/31 8970 16 302 2709 113 
MOBIL LIN B#73 1/1-1/31 14429 10 219 3160 117 
MOBIL LIN B#73 2/1-2/29 27143 5 98 2660 111 

MOBIL LIN B#74 7/1-7/31 53190 8 210 11170 30 
MOBIL LIN B#74 8/1-8/31 15613 32 727 11351 437 
MOBIL LIN B#74 9/1-9/30 12994 36 980 12734 424 
MOBIL LIN B#74 10/1-10/31 9931 35 1008 10010 323 
MOBIL LIN B#74 11/1-11/16 10793 32 482 5202 325 
MOBIL LIN B#74 11/20-11/30 37495 14 109 4087 454 
MOBIL LIN B#74 12/1-12/31 50631 11 141 7139 376 
MOBIL LIN B#74 1/1-1/31 74360 6 100 7436 372 
MOBIL LIN B#74 2/1-2/29 42538 7 119 5062 281 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

R&B HP 43-15 6/1-6/30 55728 4 103 5740 239 
R&B HF 43-15 7/1-7/31 29693 15 378 11224 416 
R&B HF 43-15 8/1-8/31 39632 11 353 13990 466 
R&B HP 43-15 9/1-9/30 46545 9 44 2048 410 

- R&B HF 43-15 10/1-10/31 34337 20 98 3365 673 
R&B HF 43-15 11/1-11/16 69293 9 147 10186 637 
R&B HF 43-15 11/21-11/30 79180 6 61 4830 483 

— R&B HF 43-15 12/1-12/31 53333 5 117 6240 240 

R&B IN 34-16 9/1-9/30 39613 8 31 1228 205 
R&B IN 34-16 10/1-10/31 12698 46 1160 14730 526 
R&B IN 34-16 11/1-11/16 12312 54 858 10564 660 
R&B IN 34-16 11/20-11/30 11991 60 663 7950 723 
R&B IN 34-16 12/1-12/31 9708 72 1231 11950 703 

SUN BB#1 7/1-7/31 2701 133 3585 9684 372 
SUN BB#1 8/1-8/31 2995 123 3309 9909 367 
SUN BB#1 9/1-9/30 3322 102 1635 5431 362 
SUN BB#1 10/1-10/31 3944 108 2054 8100 426 
SUN BB#1 11/1-11/16 4282 96 1533 6564 410 
SUN BB#1 11/22-11/30 2973 64 451 1341 192 
SUN BB#1 12/1-12/31 3563 78 2026 7219 267 

•— 
SUN BB#1 1/1-1/31 4030 64 1538 6198 258 

SUN B&L#1 7/1-7/31 10250 2 48 492 21 
SUN B&L#1 8/1-8/31 6020 2 50 301 10 
SUN B&L#1 9/1-9/30 14909 2 11 164 15 

-— 
SUN B&L#2 7/1-7/31 13971 4 34 475 53 

— 
SUN DRDO#l 7/1-7/31 4010 70 2106 8445 282 
SUN DRDO#l 8/1-8/31 6664 42 1038 6917 266 
SUN DRDO#l 9/1-9/30 9324 32 550 5128 302 
SUN DRDO#l 10/1-10/31 14614 20 383 5597 295 
SUN DRDO#l 11/1-11/16 16424 17 264 4336 271 
SUN DRDO#l 11/21-11/30 26475 13 101 2674 334 

— SUN DRDO#l 12/1-12/31 10084 26 713 7190 257 
SUN DRDO#l 1/1-1/31 5901 37 1135 6698 216 

SUN E.T. 7/1-7/31 28740 13 404 11611 387 
SUN E.T. 8/1-8/31 50890 7 172 8753 324 
SUN E.T. 9/1-9/30 56356 5 87 4903 288 

— SUN E.T. 10/1-10/31 91667 3 48 440 232 
SUN E.T. 11/1-11/16 99280 2 25 2482 155 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR i WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
i GOR BOPD OIL GAS MCFPD 

SUN i E.T. 11/21-11/30 40089 6 45 1804 226 
SUN E.T. 12/1-12/31 23621 8 214 5055 181 
SUN E.T. 1/1-1/31 139615 2 13 1815 113 

SUN FS#1 7/1-7/31 2533 54 1404 3556 142 
SUN j FS#1 8/1-8/31 2060 71 1918 3952 146 
SUN FS#1 9/1-9/30 2128 66 1120 2383 140 , 
SUN FS#1 10/1-10/31 2525 54 1027 2593 136 
SUN FS#1 11/1-11/16 2667 49 787 2099 131 
SUN ! FS#1 11/21-11/30 2378 109 368 875 109 
SUN | FS#1 12/1-12/31 2105 52 1405 2957 106 
SUN | FS#1 1/1-1/31 2976 48 1446 4303 143 -

SUN FSA#2 7/1-7/31 22195 33 990 21973 732 
— 

SUN FSA#2 8/1-8/31 25292 26 678 17148 660 
SUN ; FSA#2 9/1-9/30 30122 20 345 10392 611 
SUN | FSA#2 10/1-10/31 32395 15 294 9524 501 
SUN i FSA#2 11/1-11/16 35884 11 138 4952 354 
SUN j FSA#2 11/21-11/30 37120 8 50 1856 309 
SUN FSA#2 12/1-12/31 35008 12 244 8542 427 —-
SUN FSA#2 1/1-1/31 37137 9 95 3528 358 

SUN FSB#3 7/1-7/31 6550 15 447 2928 98 
— 

SUN FSB#3 8/1-8/31 2800 14 370 1036 38 
SUN FSB#3 9/1-9/30 2197 16 254 558 35 
SUN FSB#3 10/1-10/31 2851 13 255 727 38 
SUN FSB#3 11/1-11/16 3548 11 177 628 39 
SUN FSB#3 11/21-11/30 6663 12 83 553 69 
SUN FSB#3 12/1-12/31 4919 8 222 1092 39 — 
SUN FSB#3 1/1-1/31 7263 6 137 995 38 

SUN FTS#1 7/1-7/31 156636 3 22 3446 N 431 
SUN i FTS#1 8/1-8/31 177222 2 45 7975 332 

SUN ; FTS#1-E 7/1-7/31 96712 3 73 7060 243 
SUN i FTS#1-E 8/1-8/31 147825 1 40 5913 211 

i 
SUN GG#1 7/1-7/31 3224 28 254 819 91 -

SUN HA#1 7/1-7/31 2688 225 6290 16905 604 
SUN HA#1 8/1-8/31 2924 226 6098 17831 660 
SUN | HA#1 9/1-9/30 3042 203 3451 10499 618 
SUN j HA#1 10/1-10/31 3160 238 4522 14288 752 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

SUN HA#1 11/1-11/16 3029 228 3641 11029 689 
SUN HA#1 11/21-11/30 2446 259 1812 4433 633 
SUN HA#1 12/1-12/31 2725 201 3422 9324 548 
SUN HA#1 1/1-1/31 2049 230 3450 7068 471 

SUN HA#2 7/1-7/31 6435 49 1455 9363 312 
— SUN HA#2 8/1-8/31 9774 31 810 7917 293 

SUN HA#2 9/1-9/30 10726 29 485 5202 306 
SUN HA#2 10/1-10/31 8211 56 1057 8679 457 
SUN HA#2 11/1-11/16 8733 49 776 6777 424 
SUN HA#2 11/21-11/30 9566 41 327 3128 391 
SUN HA#2 12/1-12/31 9398 50 906 8515 473 

— 
SUN HA#2 1/1-1/31 11391 35 741 8441 384 

SUN HR#1 7/1-7/31 2837 241 7231 20516 684 
SUN HR#1 8/1-8/31 3130 235 6347 19865 736 
SUN HR#1 9/1-9/30 10617 128 1914 20321 1195 
SUN HR#1 10/1-10/31 7768 134 2538 19714 1038 
SUN HR#1 11/1-11/16 4455 167 2671 11899 744 
SUN HR#1 11/21-11/30 12157 87 611 7428 929 
SUN HR#1 12/1-12/31 29058 35 242 7032 1005 
SUN HR#1 1/1-1/31 23162 23 68 1575 525 

SUN JA#1 7/1-7/31 26019 14 420 10928 364 
SUN JA#1 8/1-8/31 28062 11 305 8559 317 
SUN JA#1 9/1-9/30 27180 11 178 4838 285 
SUN JA#1 10/1-10/31 16785 15 293 4918 259 
SUN JA#1 11/1-11/16 67333 13 39 2626 219 

— SUN JA#1 11/21-11/30 23240 24 96 2231 279 
SUN JA#1 12/1-12/31 32738 15 160 5238 249 
SUN JA#1 1/1-1/31 31906 8 212 6764 251 

SUN JAA#2 7/1-7/31 10379 38 1125 11676 389 
SUN JAA#2 8/1-8/31 12279 24 655 8043 298 
SUN JAA#2 9/1-9/30 28395 13 215 6105 359 
SUN JAA#2 10/1-10/31 34693 11 212 7355 409 
SUN JAA#2 11/1-11/16 66521 5 73 4856 208 

— SUN JAA#2 11/1-11/21 21660 17 103 2231 279 
SUN JAA#2 12/1-12/31 88865 4 74 6576 329 
SUN JAA#2 1/1-1/31 107549 3 51 5485 274 

SUN JAB#3 7/1-7/31 1224 43 1283 1570 52 
SUN JAB#3 8/1-8/31 1688 36 961 1622 60 

— SUN JAB#3 9/1-9/30 1344 27 453 609 36 
SUN JAB#3 10/1-10/31 2560 19 368 942 50 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR i WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 

\ GOR BOPD OIL GAS MCFPD 

SUN JAB#3 11/1-11/16 2795 17 268 749 47 
SUN JAB#3 11/21-11/30 3075 15 120 369 46 
SUN JAB#3 12/1-12/31 2801 60 423 1185 44 
SUN JAB#3 1/1-1/31 4416 11 334 1475 49 

SUN LL#1 7/1-7/31 1973 67 1939 3826 125 
SUN LL#1 8/1-8/31 2615 51 1374 3593 133 
SUN LL#1 9/1-9/30 2397 50 844 2023 119 
SUN LL#1 10/1-10/31 2787 42 752 2096 116 
SUN LL#1 11/1-11/16 2986 36 574 1714 107 
SUN LL#1 11/21-11/30 2922 37 294 859 107 
SUN LL#1 12/1-12/31 2653 35 992 2632 94 
SUN LL#1 1/1-1/31 2422 36 1071 2594 84 

SUN LOD #1 7/1-7/31 7072 61 1898 13422 433 
SUN ! LOD #1 8/1-8/31 6212 66 1776 11033 409 
SUN j LOD #1 9/1-9/30 5255 75 1276 6705 394 
SUN i LOD #1 10/1-10/31 4538 75 1420 6444 339 
SUN LOD #1 11/1-11/16 5837 58 926 5405 338 
SUN ! LOD #1 11/21-11/30 8548 50 398 3402 425 
SUN ! LOD #1 12/1-12/31 8206 46 1051 8625 375 
SUN | LOD #1 1/1-1/31 9252 43 1043 9650 402 

SUN ML#1 7/1-7/31 11402 24 711 8107 270 
SUN ! ML#1 8/1-8/31 6861 29 793 5441 202 
SUN I ML#1 9/1-9/30 6460 16 63 407 136 
SUN ! ML#1 10/1-10/31 7402 47 894 6617 389 
SUN ! ML#1 11/1-11/16 7984 47 745 5948 372 
SUN i ML#1 11/21-11/30 8942 47 378 3380 423 
SUN 1 ML#1 12/1-12/31 12175 35 629 7658 450 
SUN i ML#1 1/1-1/31 14617 28 847 12381 442 

SUN ! MLA#2 7/1-7/31 9571 63 1877 17965 599 
SUN | MLA#2 8/1-8/31 2756 93 2512 6924 256 
SUN { MLA#2 9/1-9/30 4973 57 910 4525 266 
SUN j MLA#2 10/1-10/31 6030 52 989 5964 314 
SUN ! MLA#2 11/1-11/16 4815 77 1239 5966 373 
SUN | MLA#2 11/21-11/30 5869 76 611 3586 448 
SUN MLA#2 12/1-12/31 10493 46 836 8772 487 
SUN ! MLA#2 1/1-1/31 14692 28 770 11313 435 

SUN NS#1 7/1-7/31 4105 73 2181 8952 309 
SUN NS#1 8/1-8/31 2679 105 2831 7584 281 
SUN NS#1 9/1-9/30 1395 105 210 293 147 
SUN NS#1 10/1-10/31 2556 130 518 1324 331 



GAVILAN DOME DATA BASE 
RATE vs. GOR SENSITIVITY 

OPERATOR WELL DATE AVERAGE AVERAGE CUM CUM AVERAGE 
GOR BOPD OIL GAS MCFPD 

SON NS#1 11/1-11/16 3932 54 862 3389 242 
SUN NS#1 11/21-11/30 5661 63 502 2842 355 
SUN NS#1 12/1-12/31 10044 33 749 7523 289 
SUN NS#1 1/1-1/31 11837 25 711 8416 301 

SUN NSA#2 7/1-7/31 4229 222 6646 28108 937 
SUN NSA#2 8/1-8/31 3739 238 6421 24005 889 
SUN NSA#2 9/1-9/30 4125 239 4066 16774 988 
SUN NSA#2 10/1-10/31 4526 217 4127 18678 983 
SUN NSA#2 11/1-11/16 4414 195 3113 13742 859 
SUN NSA#2 11/21-11/30 6669 129 900 6002 857 
SUN NSA#2 12/1-12/31 8984 107 859 7717 965 
SUN NSA#2 1/1-1/31 12412 85 677 8403 1050 

SUN NSB#3 7/1-7/31 11665 52 1360 15865 610 
SUN NSB#3 8/1-8/31 12580 40 1087 13675 506 
SUN NSB#3 9/1-9/30 14502 29 458 6642 391 
SUN NSB#3 10/1-10/31 9581 29 520 4982 293 
SUN NSB#3 11/1-11/16 17857 17 237 4232 282 
SUN NSB#3 11/21-11/30 20477 16 109 2232 319 
SUN NSB#3 12/1-12/31 22308 16 276 6157 342 
SUN NSB#3 1/1-1/31 23718 9 163 3866 276 

SUN NH#1 7/1-7/31 5802 4 121 702 24 
SUN NH#1 8/1-8/31 1989 6 176 350 11 
SUN NH#1 9/1-9/30 5484 6 95 521 31 
SUN NH#1 10/1-10/31 8600 4 85 731 38 
SUN NH#1 11/1-11/16 12059 3 51 615 38 
SUN NH#1 11/21-11/30 9750 5 32 312 39 
SUN NH#1 12/1-12/31 7653 6 121 926 39 
SUN NH#1 1/1-1/31 7371 6 159 1172 39 

SUN WW#1 7/1-7/31 6731 16 468 3150 105 
SUN WW#1 8/1-8/31 6923 12 311 2153 80 
SUN WW#1 9/1-9/30 5406 14 219 1184 70 
SUN WW#1 10/1-10/31 8290 12 207 1716 90 
SUN WW#1 11/1-11/16 1599 12 187 299 37 
SUN WW#1 11/21-11/30 14256 5 39 556 70 
SUN WW#1 12/1-12/31 31385 7 13 408 17 


