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SUMMARY 

Acore sample from the Chance formation was submitted to characterize the rock matrix, 
determine permeability and identify the soluble rock species present. Coreflow testing 
using 15% hydrochloric acid was performed on the submitted. sample to determine fluid 
compatibility with respect to the core. 

CONCLUSION 

• 	 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 solubility in 15% hydrochloric acid (HCI) of the sample was 0.41% after 30 
minutes at 22 DC. 

• 	 The solubility in 12% hydrochloric and 3% hydrofluoric acid (12/3) ofthe submitted. 
sample was 7.8% after 30 minutes at 22 DC. 

• 	 Coreflow testing performed on the sample indicates that using 15% hydrochloric acid 
as a stimulation fluid may damage the permeability. 

Lab Sample No. Sample Description 
P-5179a Core plug, J-19, 4456 ft. 

SCANNING ELECTRON MICROSCOPE ANALYSIS 

A· freshly fractured surface from the submitted core sample was examined using a 
scanning eiectron -micr()scope -(S£.M.) equipped witharreriergydispersive x -ray probe. ­

The sample consisted of moderately well sorted sandstone with visually poor porosity. 
Framework grains consist of quartz and chert. An intergranular mineral comprised of 
microcrystalline quartz and a calcium alumina-silicate of unknown structure, but does 
have a similar morphology to margerite. The cementation is accomplished through 
pressure contact solution and silica sutures. No clays were visually determined. The 
sample had an abundance of pyrobitumens throughout the matrix. 

NOTICE: THE INTENT OF THIS REPORT IS TO PROVIDE INFORMATION ON THE SAMPLES TESTED. WHILE THE RECOMMENDATIONS ARE MADE IN 
GOOD FAITH AND REASONABLE EFFORTS HAVE BEEN MADE TO ENSURE THEIR RELIABILITY. NOWSCO WELL SERVICE LTD. ACCEPTS NO 
LIABILITY FOR DAMAGE ARISING FROM THE USE OF THIS REPORT. 
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I HC) Acid Solubility Analysis 

The solubility of a two-gram portion of core was determined gravimetrically using 200 J 
ml of 15% hydrochloric acid. Testing was conducted over a 30 minute time period at 

~ room temperature (22 0 C). 

The acid filtrate from the 15% hydrochloric acid solubility was analyzed to determine the 
soluble species present. Results are summarized in Table #1 along with the molar 
carbonate ratio (MgICa). The ratio gives a measure of the degree of dolomitization of the~ 
carbonate. Pure limestone (CaC03) = 0.0, pure dolomite (CaCO).MgC03) = 1.0, and the a presence of magnesite (Mg,C03) > 1.0. 

I 
r 

Table #1 

I 
 Sample Analyzed Element Calculated Composition Molar Soluble 
# 

(wt%) (wt%) 
Ratio (wt%) 

i (Mg/Ca) 
Ca Mg Fe , S04 CaC03 MgC03 ' FeC03 CaS04 

P-5179a 0.12 <0.01 0,06 I <0.01 0,29 <0.01 I 0.12 <0.01 <0.01 0.41I 

I 

I 
~. 

I 
~ HCIIHF Acid Solubility Analysis ¥ 

The solubility of two-gram portions from the submitted core was determined

1---· gravimetrically using 200 ml of 1213 HCIIHF acid. Testing was conducted oyeLl:130 
minute time period at room temperature (220 C). -I ~ .-- f 
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Table #2 

Sample # I Solubility ! 

(%) 

P-5179a 7.8 

NOTICE: THE INTENT OF THIS REPORT IS TO PROVIDE INFORMATION ON THE SAMPLES TESTED, WHILE THE RECOMMENDATIONS ARE MADE IN 
GOOD FAITH AND REASONABLE EFFORTS HAVE BEEN MADE TO ENSURE THEIR RELIABILITY. NOWSCO WELL SERVICE LTD, ACCEPTS NO 
LIABILITY FOR DAMAGE ARISING FROM THE USE OF THIS REPORT, 
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I 	 CORE FLOW ANALVSIS 

11 
Core flow testing on the sample was performed using a Nowsco CF A-4 Core Flow 
Apparatus Nowsco equipped with a Hassler sleeve-type core holder. The regained 
permeability of the core was established after treating the core with the 15% hydrochloric 
acid blend described below. Results are presented in Table #3. 

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

• Comparing the permeability vatues for the reference fluid (SoltroI) before and after 

d 	 the 15% HCI treatment fluid stage indicates the extent of improvement or damage that 
is created by the treatment. 

I' • The 15% HCI acid blend used in the coreflow test contains the following additives; 
Nowferr 1 W at 10 Llm3 + Nowferr 14P at 0.8 kg/m3 + AH-1 at 23 Llm3 + AI -2 at 2 
Llm3 + AI-275 at ,3 Llm3

• The acid stage had a backpressure applied to the core of 

I 1000 psi. 

• Soltrol is an iso-paraffinic C13 solvent. 

I 
I 
I , 

Table #3 

Sample #: P-5179a 

Plug Diameter: 2.5 cm i Plug Length: 6.35 cm 

.... 1 ~l~~~ ... 
Direction i Pressure I Volume I Permeability 

~-,.-- ... (psi) I (mls) .. '.... ' JmDL .. ­

. "Nitrogen Forward 35 
I 

--­ 11.64 

. API Brine Forward 100 I 50 9.51 

: Soltrol Forward. 317 50 3.40 

• 15% HCI Reverse 556 100 0.93 

II Soltrol Forward 923 50 0.74 

i 

i 

i 

.~.--- ... 

NOTICE: THE INTENT OF THIS REPORT IS TO PROVIDE INFORMATION ON THE SAMPLES TESTED. WHilE THE RECOMMENDATIONS ARE MADE IN 
GOOD FAITH AND REASONABLE EFFORTS HAVE BEEN MADE TO ENSURE THEIR RELIABILITY, NOWSCO WELL SERVICE LTD. ACCEPTS NO 
LIABILITY FOR DAMAGE ARISING FROM THE USE OF THIS REPORT. 
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SUMMAllY 

Core samples from the Chance formation were subro.tttcd to charccterize the rock matri"i:. 
dele:rm..ine permeability and identify the soluble rock species present. Corei1ow teSting 
using various fluids was performed on the submitted samples to determine fluid 
compatibility with respect to the core. 

CoCiCLUSM,.'l,N 

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

.. 	 The high concentrations of ci.lciutn feldspars reduce the chanCes ofa successful 
hydrofluoric (HF) treatroenL If HF acid is to be used it is recommended not to exceed 
an HF concentration of 1.5%. 

• 	 Toe solubility in 15% hydrochloric acid (HCl) of the submitted samples ranged from 
4.8 to 12.3% after 30 minuteS at 22 ac 

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

• 	 Peoneability oCthe core plugs tested ranged from 0.14 to 149.95 millid<ucies (roD). 

• 	 Coreflow testing ped'orrned on sample P-4975a jndicates that a 91.3% dCl,.,-rease in 
permeability would occur. Testing performed on sample P-4975d however, 1rldicates 
that perrneabilit), would increase. Coreflow testing usmg HF acid on these samples is 
inconclusive. 

• 	 Coreflow testing performed. on sample P-4975c L'1dicates that using 15% hydrochloric 
acid as a stimulation fluid should significaotly increase the permeability. 

Samp"~ IdentificatiQD 
Lab Sam.ple No. .fumlple 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-4975c Core plug, 0-03, 4399.2 ft. 

P-4975f Core plug, G·08, 4401.0 ft. 

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

P-4975h Core plug, M-08, 4363.0 ft. 

NO'l1C1::: n-<E INTE:14TOf 'O-flS REPORTla m PROVDE INf'Clf'l.IATlON ON TJ.;E-SANPcES n:STI:O. WHILE ~ I'1EC~...ENO"'TCNS ARE .~DE IN 
G.OOD FAITH AN:) REA.:lCKABLE. EF'K:fll'l "....v .. SEeN MAOE TO EN!"UPe '11-<<:11'\ F.ElIA6IUTY. NOWSCO WELL t.r;"..CE l w. ACCEPTS NO I..IABILITY 
1=00 DAMAGe ARISIMG FRC'<I-I '!HE USE OF TM'S REPQHT. 
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S,.CANNlNG EU::crSON MICROSCOPE ANALYSIS 

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

Sample P-4975a was examined after being treated with acid, outlined in the coretlow 
tcstin.g procedure. The sample was friable but not unconsolidated. It consisted of a 
moderately well sorted sandstone with good visual porosity. The matri;" grains were 
predominately quartz and. feldspars, and exhibited a rough surface texture, most likely 
from exposure to acid. Cementation was difficult to determine, the sample appeared to 
have poor'cementation and visually it looks.as if t~. \lias accomplished through pressure 
contact and minor amounts of silica sulures. No accessory minerals wefe-det:ermined other­
than the presence of an abundant amount of Silica fi'1£.S throughout the pore system The 
sample was extremely abundanl with pyrobitnmens. 

Sample P-4975h was also examined. and was not exposed to acid. The sample consisted of 
a moderately well 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 '.infill". The matrix grai1lS were composed of quartz, calcium-rich 
feldspar and minor amounts of chert. There was also an abundance of pyrobitu.mi:ns 
present. Cementation in the "open" areas consisted primarily of pressure contact and silica 
sutures. In the ')nfill" areas the cementation consisted of calcite infill Accessory minerals 
consisted of fine silica particles and very fine calcium-rich feldspars. No clays were 
visually determined. The calcium-rich feldspars had the appearance of becoming Cir were 
in the process becoming clays, 

It is recommended due to the presence of calcite and calcium-rich feldspars that an XRD 
analysis be perfonned to determine the alllolU1t of tI:'..ese minerals present so a better 
decision on the type of stimulation fluid can be made. 

See attached photomicrographs. 

N011CE: iJ..If 'tNTENT 01" THIS I'IEPORT III TO PAQVIOE INFOFIMA 110M ON THE SI'MP\.ES TESTED, WHIU< TrlE FleCOI<11.1ENOA1Xll'Ill ARE lAAOE IN 
13000 fAliJ..I AND REAs0NA.8LE EffOAn; HAVE BEEN w.DE TO ENS<.:AE THEIR REL!A8J.JTY. NOWSCOWEll. SERVICE lID, ACCEPIS NO UABllJ1l' 
FOR DAMAGE ARlSING ffiOiA THE USE Of 1'11,6 REPOOT. 

http:SI'MP\.ES
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!:!~I Acid'Solubilitv Analvs:i~ 


TIle solubility of two gram portions of core from each of the intervals were determined 

gravimetrically using 200 m1 of 15% hydrochloric acid. Testing was conducted over a 30 


minute time period at room temperature (220 C). 


Tb:e acld filtrate from the 15% hydrochloric acid solubility was analyzed to detenni:ne the 

soluble species present. Results are sll.II1ID.a.rize in Table #1 along with the molar 

carbonate ratio (MglCa). The ratio gives a measure of the degree of dolomitization of the 

carbonate. Pure limestone (CaC03) 0.0, pure dolomite (CaC03.MgC03) ;;: LO, and the 

presence of magnesite (Mg,C03) ;::: > 1.0. 


Table #1 

Sampw A.oalyzed Element 

I 
Calculated Ca~tion Molat:­ ISoluble 

If 
(wt%) (wt%) 

Ratio (wt%) 

I (MglCa) 

Ca Mg Fe I SO" CaCOj MgCO, Feeo,! caS04 

P-4975a 0.10 l <:0.01 0.06 <0.01 0.25 <0.01 0.13 <0.01 <.0.01 0.4 

P497:5b 5.40 <.0.01 0.06 0.25 13.22 <0.01 0.12 0.35 <.0.01 13.7 

P497:5c 11.38 0.01 0.07 <0.01 28.41 0.04 0.15 <0.01 <0.01 28.6 

P-4975d I 2.72 <0.01 0.07 <0.01 6.79 <.0.01 0.14 <0.01 <0.01 6.9 

P-49i5e 4.27 I <0.01 0.04 0.09 10.57 <0.01 0.09 0.12 <0.01 10,8 

P-4975f 4.89 T<0.01 0.04 0.10 . 12.11 <0.01 0.08 0.14 <0.01 12.3 

P-4975g 1.00 I <O.OJ 0.06 0.16 2.32 <0.01 0.13 0.22 <0.01 I 2.7 

P-4975h 4.40 <0.01 0.04 0.11 10.87 <0.01 0.08 0.16 <0.01 11.1 

I'I011C£: THE INTENT OF TKo'::! REPORT IS TO PAQ\JiD£ 1Hl'ORM.~T.oN ON THE SAMPlES TES1"100. WH1LE lMe AECOMMENQAnoNS AAE lMDE IN 
GOOO l=JJTri NID REASONABLE EF>=oAlS HAVE flSSN M.<.De TO ENSUF\E il1EJR AEl.WlIlJTY. NO'NSCQWaJ, SEFfvlCE lTO.ACCEI"TS NO UA91UT'r 
R:lFI OAMAGE .... RlS1N<3 Fi'<Of.j THE USE OF 1HJS FlEf'oor. 

http:1Hl'ORM.~T.oN


'ill 01)0 

, , 
, , 

4 

HeVHF Acid ~olubility Analvsi~ 

The solubility of two gram portions from samples P-4975a to P-4975d were determined 
gravimetrically using 200 rul of 1213 HClJ1ll" acid. Testing was conducted over a 30 
minute time period at roorn temperature (220 C). 

Table #2 

Sample # Solubmty 

(%) 

P-4975a 3.1 

P-497Sb 6.2 
" 

P-4975c 
. ., 

23.2 

P-4975d 9.9 

In all cases a white precipitate formed when the rock came into contact with HF acid. The 
precipitate was likely fluorosilicatcs. 

Permeability to Nitrggen De.termination 

The permeability to nitrogen on submitted core plugs P-4975a to P-4975h was determined 
using a Nowsco 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 

Sample ;; Permeability 

(mD) 

P-4975 a 2.33· 

P-4975b 1.53 

P-4975c 0.14 

P-4975d 55.17 

P-4975e 18.19 

P-4975f 2.23 

P-4975g 1.50 

P-4975h 149.95 

NOllel;.: !HE INTENT 0;: THlS REPOOT 15 TO PAOViDE IHFOAMAnoN ON THE SAIo4PLEa TESTED. V'I HILI: THE RECOMMENoAnoNS ARE MADE. IN 
GOOO FAITH AND REASONABLE E~H::lRTS HllVE a,"O:N MIlD!: TO ENSUFI1: n-o£lA REIJ..I.BIUTY. NOWSCO wELL!lEl'MCE LID. ACCI;PTS NO llABIl.ITY 
FOR OM<.'IGE AAlSlN<lI I'l'lOM TI-E I.I8E 0:: THIS REPORT. 
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~ORE FLOl! AN~LYS~ 

Core flow testing on samples P-4975a, P-4975d and P-4975e was performed using a 
Nowsco CFA-4 Core F10w Apparatus. 1be regained penneability of the core was 
established after treating the core with various treatment fluids. Results are presented in 
Table #4, :f;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 Treatment -fluid stage indicates .the. ex.teot. of. improvement or damage that is 
created by the treaunent. . 

• 	 The 15% Hel a(..'id blend used in all the coretlow tests contains the following additives; 
Nowferr lW at 10 Urn; + Nowferr 14P at 0.8 kg/ro' + AH-l at 23 Urn) + AI·2 at 2 
Um3 +AI-275 at 3 Urn>. The 1213 acid blend also contained 50 kglm3 ammonium 
billuoride. 

.. 	 Soltrol is an iso-paraffinic CD solvent. 

TabIe-#4 

.. Sample #: P-4975a 

Plug Diameter: 6_5 em Plug Length: 2.5 em 

Fluid Direction. Pressure Volume Permeability 
(mD)(psi) (mls) I 

Nitrogen Forward 180 2.27 

Forward 1131API Brine 100 3.29 


Soltrol IForward 
 1947 100 1.50 


15% HCl , Reverse 
 1871 100 0.74 
I 

1213 HCVHF I Reverse 1885 100 0.59 
I 

Reverse3% N.HAO 1851 100 0.98 


Soltrol 
 Forward 2210 10 0,13 

NOTlCt;; i1-lE INTENT OF 11-IIS RIi?ORne TO PROVIOE INFORMATION ON THE SAMPLE6 Tt;STED. Wi-f\.E 111E Rf;:CO~NOAT1Otie liRE /MOE IN 
CiOOD f AlTl-! »ID f\EASClNI\&E EFFORTS ~VI: aEEN Ml\0E m EI'fSUI'<E THEIR l'<E:lJABtUTY, NCWSCO WELL ElERVK;C LTC- ACCEP1l'l NO lJIo.elUTY 
FOA OA/AAGE AF\I$JtlG !"ROM 1l-IE USE Of' T14lS REPORT. . . 
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Table #5 

Sample #:P-4975d 

Plug Diameter: 2.52 em IPlug Length: 4.59 em 

Fluid Direction Pressure 

(psi) 

Volume 

(mls) 

Permeability 
(rnD) 

Nitrogen Forward 8.1 55.2 

API Brine Forward 80 50 31.0 

Soltrol Forward 150 150 27.1 

15% HCt Reverse 20 285 251.2 

1213 HC1JHF Reverse 8 300 523.4 

3% N}4Cl Reverse 8 100 785.1 

Soltrol Forward 2.8 200 I 1115.0 

TabJe #6 

Sample #:P-497Se 

Plug Diameter: 2.51 ern Plug Length: 3.17 Gm 

Fluid Direction Pres3ure 

(psi) 

Volume 

(mTs) 

Penneability 
(mD) 

NilrOgen Forward 13 --­ I 18.2 

API Brine Forward 225 50 4.4 

Soltrol 

15% RCl 

Forward 

Reverse 

379 

16 

1 
I 

ZOO 

150 

2.5 

67.1 

Soltrol ForHan! 1.7 200 17342 

NOTICE: n-IE INTI'NT OF 11-ilS REf'OAT IS TO PROVIDE II'!:'-of'lMA 110N ON THE s,AWL£S lBTED. WH!U: '!'HE F\ECOMM~ND~nONS AflJ: ~ IN 
GOOD fAiTH ,.NO AEASc<-lABLE EfFOAfa HA\I1; BEEN MAoe TO ENSURE lliElR R.5!V"'llILrTY. NOWSCC WEll.. <;ERV:Cl;' LID. ACCEPTS NO UABlliTY 
!=OA OAMACIE AAlSlNG I'AOM TIiE VSE: OF 1111$ AI;YOP.T. 




