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SUMMAU 

Core samples from the Chance formation were submitted to characterize the rock matrix, 
detennine permeability and identify the soluble rock species present. Coreflow testing 
using various fluids was performed on the submitted samples to detennine fluid 
compatibility with respect to the core. 

CONCT.USION 

• 	 A Scanning Electron Microscope (S.E.M.) analysis was performed on the samples. 
See~S.E.M. for rock matrix description and attached photomicrographs. 

• 	 The high concentrations of calcium' f~ldspars' ;~uce the . chanCes of a successful 
hydrofluoric (HF) treatment. If HP add is to be used it is recommended not to exceed 
an HF concentration of 1.5%. 

• 	 The solubility in 15% hydrochloric acid (Hel) of the submitted samples ranged from 
4.8 to 12.3% after 30 minutes a.t 22°C. 

• 	 The solubility in 12% hydrochloric and 3% hydrofluoric acid (12/3) of the submitted 
samples P-4975a through P-4975d ranged from 3.1 to 23.2% after 30 minutes at 
22°C. 

• 	 PePlleability aCthe core plugs tested ranged from 0.14 to 149.951ll.i11idatcies (mO). 

• 	 Coretlow testing performed on sample P-4975a indicates that a 91.3% dl!;(.."'1'ease in 
permeability would occur. Testing performed on sample P-4975d however, indicates 
that permeability would in<;rease. Coreflow testing using HF acid on these samples is 
inconclusive. . 

• 	 Corotlow testing performed on sample P-4·975e indicates that using 15% hydrochloric 
acid as a stimulation fluid should significantly increase the peJlIleabi1ity. 

Sample'Identification 
Lab Sample No. 	 Sample Description 
P-4975a 	 Core plug, J-19, 4458.5 ft. 

P-4975b 	 Core plug, 0-08, 4400 ft. 

P-4975c 	 Core plug. M-08, 4372 ft. 

P-4975d 	 Core plug, M-08, 4365 ft 

P-4975e 	 Core plug. 0-08.4399.2 ft. 

P-4975f 	 Core plug, G-08, 4401.0 ft. 

P,.4975g 	 Core plug, M-08, 4364.0 ft. 

P-497Sh 	 Core plug. M-08, 4363.0 ft. 

NOTICE: 1't-le INTENTOf' ll-IIS REPORTIIit 10 PROViDe INFORIAA lION QN 1HE SAIIIf'l.I!;S Tesm;o. WHILE: ~ ReCO\4MeNOlI,llONs ARE MADE IN 
GOOD FlUlli AND REASOKABU" EFl'QR1"5 HAVE BEEN MAOe 10 EN9UR€! 'niEIR FLEllAl'IlUTY, NOWSCVWElL SERVICE L ID.IICCEPTS tlO l.JA81l1TY 
FOR OAw\GEi ARfSINC.'I FROM 1HE USE OF 11-1<$ REPORT. 
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"S"CANNlNG ELiCTRON MICROSCOPE AN"AL~~US 

A freshly fractured surface from core samples P-4975a and P-4975d were examined using 
a scanning electron microscope (S.E.M.) equipped with an x-ray dispersive probe. 

Sample P-4975a was examined after being treated with acid, outlined in the coretlow 
restIDg procedure. The sample w~ friable but not unconsolidated. It consisted of a 
moderately well sorted sandstone with good visual porosity. The matrix grains were 
predominately quartz aDd feldspars, "and exhibited a rough surface texture, most likely 
from expo,sure to acid. Cementation was difficult to determine, the sample appeared to 
have" poor cementation and visually it looks ,as if t~_Was accomplished through pressure 
contact and minor amounts of silica sULiJres. No accessory m:iner8.Is were-determined other­
than the presence of an abundant amount of Silica fines throughout the pore system. The 
sample was e1'rremely abundant with pyrobitumens. 

Sample P-4975h was also examined and was not exposed to acid. The sample consisted .of 
a moderately wen sorted. sandstone with some areas exhibiting good. porosity and other 
areas with poor to no porosity. The good porosity areas will be referred. to as "open" and 
the poor areas as uinfill". The matrix. grains were composed of qUat'tZt calcium-rich 
feldspar and minor amounu of chert. There was also an abundance of pyrobitumins 
present.. Cementation in the "open" areas consisted primarily of pressure contact and silica 
sutures. In the "infill." areas the cementation consisted of calcite in.filL Accessory minerals 
consisted of fine silica particles and very fine calcium~rich feldspars. No clays were 
visually deternrlned. The calcium-rich feldspars bad the appearance "Of becoming or were 
in the process becoming clays. 

It is reconunendcd due to the presence of calcite and calcium-rich feldspars that an XRD 
" analysis be perfonned to detenninethe amount of these minerals present so a better 
decision on the type of stimulation fluid can be made. 

See attached photomicrographs .. 

NOllCE; il-I,'-/NTE1IfTOF TH!s REPORT IS TO Pf\OVI(lI; INI"OAMA'flONON il-IE a,,/oM>l£S TESTEO. WHIU! iliE RECOMl.lENOA1lONl! ARE MADE IN 
GOOD F"t'!H AN!) REAsONABLE EFI'QAn; HAve eeEIli MADE TO eN1iUAE "lHEIflI'lSLIA!U.Jrr. NOWSOO WEU. SE:FlV!CE LIn. AOCEF'i$ NO UAlI!UlY 
FOR DAMAS,. ARlSINe ffiOM '!HE use OF llilS REPORT. 
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DCI Ad":Solubility Analxm 

'The solubility of two gram portions of core from each of the. intervals were determined 
gravimetrically using 200 ml of 15% hydrochloric acid. Testing was conducted oyer a 30 
minute time period at room temperature (220 C). 

The acid filtrate from the '15% hydrochloric acid solubility was analyzed to detennine the 
soluble species present. Result5 are swnrnarized in Table #1- along with the molar 
carbonate ratio (Mg/Ca). The ratio gives a rn.easm-e of the degree of dolomitization of the 
carbonate. Pure liInestone (CaC03) = 0.0, pure dolomite (CaC03.MgC03) ;;;:; 1.0, and the 
presenceof~gn~!~e(Mg •.C03) ;:: > 1.0. 

Sample 
I; 

I 

I ~ 
~ P-491Sa 

P4975b 

. P-491Sc 

P4915d 

P-497Se 

P-491Sf 

P-497Sg 

P-4975h 

Analyzed £Iemem 

(wt%) 

Ca Mg Fe S04 

0.10 ·<0.01 0.06 <0.01 

5.40 <0.01 0.06 0.25 

11.38 0.01 0.07 <0.01 

2.72 <0.01 0.07 <0.01 

4.27 <0.01 0.04 0.09. 

4.89 <0.01 0.04 0.10 

-. 

Table #1 

Calculated ColDJ:K\9itlon 

(wt%) 

CaCOJ MgC0 3 FeC03 caSo4 

0.25 <0.01 0.13 <O.OJ 

13.22 <0.01 0.12 0.35 

28.41 0.04 0.15 <0.01 

6.79 <0.01 0.14 <0.01 

10.57 <0.01 0'(19 0.l2 

. 12.11 <0.01 0.08 0.14 

OJJ6 0.16 J 2.32 0.13 0.221.00. <0.OJ <0.01 

10.870.04­ 0.11 <0.01 0.164.40 <0.01 0.08II 

Molar 
Ratio 

(MglCa) 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

Soluble 
(wt%) 

0.4 

13.7 

28.6 

6.9 

10.8 

12.3 

2.7 

11.1 

NOTICE: THE IN1"eNTOf THr.3 AEPORTIS TO I'ROVIOC JNFQRMA1lON ON lIiE IilAMPlES TESll:O. WHll..l!: lIiE REcOMMllNOAnoN$ ARE \MOE IN ' 
GOOO I'Affi4AND AEABONABLE EFFORTs HAVE UeEN WADE TO eml1Fle 'THEIR FtEltAalJTY. NOWSOO wru ScFtlJlCE 1.10. ACCEf"rlI NO UABIUlY 
FOfI DAMAGE ARlSIN(l FROM lIiE vee OF nus REFOI'IT. 
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IfClIHF Acid s..olubUity J\nalvsi..§ 


The solubility of two gram portions from samples P-4975a to P-4975d were determined 

gravimetrically using 200 ml of 1213 HClIfW acid. Testing was conducted over a 30 

minute time period at room temperature (220 C). 


Tablet1#2 

Sample # 

P-4975a 

P-4975b 
..; 

P-4975c 
.' 

P-4975d 

Solubility 

(%) 

3.1 

6.2 
., 

'23.2" 

9.9 

In all cases a white precipitate formcdwhen the rock carne into contact with HF acid. The 
precipitate was likely fluorosilicatcs. 

Perm!sbility to Nitrogen Ps.,termination 

The permeability to nitrogen on submitted core plugs P-4975a to P-4975h was determined 
using a NoV/seo CFA-4 Core Flow Apparatus equipped with a Hassler sleeve-type core 
holder. All testing was conducted at 22 DC. Results are presented on Table #3. 

Table-##3 

Swnple # PenneabiJity 

(mD) 

P-497Sa 2.33, 

P-4975b 1.53 

PA975c 0.14 

P-4975d 55.17 

P-4975e 18.19 

P-4975f 2.23 

P-4975g 1.50 

P-4975h 149.95 

NOn08TI-1E INTENT ot= lliI8 REPORT IS TO PROVIDE INFOfIldAlJOH ON TI-lE SAMPLfe TESTEO. WHilE lHE FlECOMfllENoA1lONS ARe MADE IN 
GOOO FAmi AND RGAJ;ONABLE EI'FO«I3 t-Io'VE aEEN IMDE YO ENSURE "THEIR RElIMuT!'. NOWSCO wEll. aE1'MCe L lU. AOe6PTS NO LfA61t,llY 
FOR ONMGli ~ fROM 1liE we OF THIS REPORT. 
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~ORE FLOlY ANAl.YS]s 

Core flow ~esting on samples P-4975a.., P-4975d and P~4975e was perfonned using a 
Nowsco CFA-4 Core Flow Apparatus. The J;egained permeability of the core was 
established after treating the core with various treatment fluids. Results are presented in 
Table #4, #5 and #6. 

• 	 All core flow testing was performed at a simulated bottom hole temperature of 69°C 
and an overburden pressure of 4,500 psi. . 

• 	 Comparing the permeability values for the reference fluid (soltrol) before and after 
each lreatnlent -fluid stage indicates J:h~ extent of. improvel!l~nt or damage that is 
created by the treatment. . . 

• 	 TbelS% HCl al,'id blend used in all the coreflow tests contains the following additives; 
NowfeIT 1W at 10 Um3 + Nowferr 14P at 0.8 kg/m'3 + AH-l at 23 IJm3 + AJ.:2 at 2 
UDl + AI-275 at 3 Urn), The 1213 acid blend also contained 50 kglm"l ammonium 
bifluoride. 

• 	 Soltrol is an iso-paraffinic ell solvent. 

Table:fl4 

. Sample #; P-4975a 

Plug DiaIIleter: 6.5 em Plug Length: 2.5 em 

Fluid Direction. Pressure 

(psi) 

Volume 

(mls) 

Permeability 
(mD) 

Nitrogen Forward 180 --­ 2.27 

API Brine Forward 1131 100 3.29 

Soltrol Forward 1947 100 1~50 

15% HCI Reverse 1871 100 0.74 

1213 HClIHF Reverse 1885 100 0.59 

3% N'H4Cl Reverse 1851 100 0.98 

Soltrol Forward 2210 10 0.13 . 

·N01ICf; ll-IE IfffllNTOF lHta RliPOFIf Ie 10 f'ROIIIOE INI"¢RMAlION ON 1HE SAMPlE6 TESTED. W;.tt.E me RliCOMMENOA11OH1J AA£ "",oe IN 
GOOD FAllH AN\) R£ASOW\£lLE EFfORTS HAVE BeEN MADe TO ENSURE 1HI':IR REllAaIU'lY. NOWSCO WEll tlliFlVICE L1'D. ACCEPTB NO lIA6l1JTY 
FOR ()AMIt,GE AAISING FROM 1'HE USE OF lHlS REPORT. . . 
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.Table#5 

Sample #:P-4975d 

Plug .Diameter: 2.52 em Plug Length: 4.59 em 

Fluid Direction Pressure 

(psi) 

Volume 

(mls) 

PermeabiUty 
(mD) 

Nitrogen Forward 8.1 ..~ 55.2 

API Brine Forward 80 50 31.0 

Soltrol Forward 150 150 27.1 .: 

15% Hel Reverse 20 285 251.2. 

1213 fiCVHF' Reverse 8 300 523.4 

3% NH4Cl Reverse 8 100 785.1 

Soltrol Forward. 2.8 200 1115.0 

Table #6 
Sample ·#:P-497Se 

Plug Diameter: 2.51 em Plug Length: 3.17 em 

Fluid Direction Pressure Volume Permeability 

. (p~i) (mls) 
(roD) 

Nitrogen Forward 13 --­ 18.2 

API Brine Forward 225 50 4.4 

Soltrol Forward 379 200 2.5 

15% HCI Reverse. 16 150 67.1 

Soltrol Forward 1.7 200 1734.2 

NOTICE: niE l"'lENT OF THIS Rel'OflTl9 TO PROVIDE INl'Of'IMA 1lOH ON iHE SA~LES lESreo. WHlu: 'II-Ie FlSOOMNlENOAl10NS AR21MOl: IN 
GOOD FAITH AND REASONABLE EfFQATB I-14YE £IEEN MADE TO ENSURE ll'iEJR RellAlllll1Y. NOWSCO WEll sERVICE LID. ACCEPTS NO I.lA8ll11Y 
FOR OA.MAC£ ~ rnol.ol1HE VSE OF iHlS FlI:;.PORT. 
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