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1. Introduction

ProTechnics was requested by Wilhams Cos to recommend an interwell
tracer program for the Blanco Mesa Verde/Rosa Unit The field 1s located n
Rio Armba County, NM

Map of the field 1s presented in Fig 1 The under study section of the field
Includes 1 injection (disposal), 94-WD The field includes many producers, as
shown on the map However, the primary focus for sample analysis during
this project is on the production wells 26B, 17A, and 158

2
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2 Proposed Project
2.1 Objective

To evaluate interwell communication between the disposal and the production

wells based on the detected tracers from the analyzed produced water
samples

2.2. Quantity and Type of Chemical Tracers

There 1s a number of different Interwell Water Tracers (IWT) avallable These
tracers have unique chemical charactenstics that make them detectable
individually ProTechnics is the only Service Company who is capable of
detecting these tracers at very low concentrations of 50 parts per
tritlion.

Its recommended to inject 30 Wtrers of IWT-1000 over a period of 6 hours into
the disposal well :

2.3. Samphng Schedule Analysis ’

According to Willams Cos , water production s increased in wells 26B, 17A,
and 15B and therefore, sample analysis will be focused around these
producers It 1s proposed to collect one 1000 cc water sample from each of
these three producers as the pre-injecton samples The pre-injection
samples will be analyzed for the establishment of formation flud baseline
charactenstics

As presented in Table 1 and since interwell communication 1s the only
objective of this project (seepage from the disposal well to any of the
production wells), it 1Is recommended to collect one water sample every two
weeks from the producers located within the first four rings of the disposal well
over a period of 12 months

A senes of samples will be selected from the sample collection list for
analysis Production wells near the disposal well and near the wells with the
increased water production history have been divided into two categories of
primary and secondary for sample analysis purpose Samples collected from
the wells in the pnimary category will be analyzed at a rate of one per well
every 2 weeks Samples collected from the secondary category will be
analyzed at a rate of one per well every month

Based on the results of sample analysis, samples collected from all other
wells.may be assigned for analysis
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Table 1- Sampling schedule

Weeks t to 52
Category Production Well Collection Analysis Analysis
one every 2 weeks  One every month One every 2 menths
{ %68 p.3 12 |
174 % 12 '
: 158 26 12 ;
85 26 12 i
g 178 26 12 ‘
£ 15 26 12 |
c | 154 P 12 ;
! % % 12 o
i 153B 26 12
ll 1534 26 12 "
153 26 12 '
— 15 2 6
31C 26 6
d6A 2% B
g B5A i) 6
® 187 26 6
s 188A 26 5
™ 132 26 6
146A 28 B
17 X% B
146B 26 6
31A 26
80 26
31B %
858 i)
80A %
808 6
1544 28
22 26
228 2%
182C 26
1624 26
182 26
1838 26
183 26
183A 26
1598 2%
158 26
238 %
B4M 26
23 26
24C %
147C 2%
146 %
24A 26
x6C 26
223C 26
TOTAL " 728 132 80
Pre-injection samples collected 3
Pre-injection samples analyzed 3
Total samples collected 3
Total samples analyzed 195
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2.4 Deliverables

Sample analysis results will be electronically available upon the completion of
analysis of each sample batch 3 weeks from the time samples arnve 1o
ProTechnics Lab in Houston

3. Project Cost
The cost of tracer injection for this project 1s $29,379 Table 2 presents the
itermised cost

This cost includes,

a Engineering design and reporting during the project life

a Shipment and injection of the proposed water tracer

b Water sample kits and bottles to cover pre-injection samples and
sample collections during the first 12 months of the project

c Equipment and personnei mobiization and demobiization during the
proposed 2 days injection pernod (any additional daily stand by will be
at $1500/day)

No costs have been included for sample collection as Willams Cos will be
collecting samples ProTechnics will train sample collection

All produced water samples must be 400 cc (except for the pre-injection
samples which are 1000 cc) If water samples arnve at the laboratory in
emulsion form that requires separation of the water from oil phase then an
additional charge of $100 per sample for water separation will be charged

Sample analysis will be at $300 per sample

After a period of 120 days from the date of this proposal, ProTechnics
reserves the nght to modify these prices based on changes in suppher and
market conditions

Table 2- ltemlzed cost
item Description Cost. %
Engineenng Services & Reporting Dunng the Course of the Project | § B.147 78

[Equipment Mobilization/Demabilization E) 407383
Personnel Mobilization/Demobilization % 12,221 67
Cansymahles § 4,853 85

TOTAL $ 29,397 20
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4 Interwell Tracer Injection Field Report Template
The template below must be filled and signed out by both ProTechnics’ field
engineer and clients’ after the completion of the injection campaign

lnjcﬂon Report Date
Company Name  vvillams Cas

Cauntry USA
StatelProvince New Mexco
Fiesld Name Blanco Mesa Verde/Rosa Unit
Projsct Name Blanco Mesa Verde/Rosa Unit
Interwell Type (select one) Waterfiood Gasflood Gsothermnal
Steamflood WAG Others (explain) Dasposal seenage sveksaton

Fump Used
Tiacets  |Tvrem Injacdan Dwe of Stair [End Well injactian [Well injeciion [Teacer pump [Commants
ype amount  |wat) ID Injection e |time prossute pad frate blmin [piessing pss

theis o1 Kpa oy Hpa
YT 1000 30 94 WD
Descnibe
any
Problem
Name {Core LabProTechnics' held technician) Signate Deite
Narne {Client's representative) Signature Data
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Production Well  Collection Anzlysis  Analysis  Analysis
(1per 2wk) (1per mo) (1per 2mo){1 each)
26 12

31
1 153 26 12
- 187 26 12
< 146A 26 12
. 2, 153A 26 12
oo 158 26 12
' 178 26 12
) A 85A 26 12
80 26 6
154 26 6
> 318 26 6
x 182A 26 6
a 183A 26 6
G 1598 26 ]
9 23B 26 6
2 146 26 6
168 26 6
1888 26 6
31A 26
15 26
17 26
22 26
23 26
26 26
45 26
85 26
132 26
159 26
182 26
183 26
187 26
146B 26
147C 26
154A 26
15A 26
182C 26
183B 26
188A 26
223C 26
228 26
24A 26
24C 26
26C 26
31C 26
46A 26
64M 26
80A 26
80B 26
858 26
Pre Injection Sample Wells
158 1 1
17B 1 1
66M 1 1
164A 1 1
188 1 1
31 1 1
163A 1 1
TOTAL 1281 96 60 7
Total Samples Collected = 1281

Total Samples Analyzed = 163



SpectraChem® Chemical Fracturing Tracers

MSDS Number: CFT-1000, Effective: January 12, 2004
CoreLab

RESIRVOIR GETIMIZATION

MSDS No.: CFT-1000 —
‘Effective Date: January 12, 2004

1 PRODUCT IDENTIFICATION
11 Synonyms NONE
12 CASNo SEE BELOW
13 Molecular Weight SEE BELOW
14 Chemucal Formula Proprietary
15 Product Codes IWT-1000
16 Product Function Water Phase Tracer
17 Suppher ProTechmics Division of Core Laboratories
6316 Windfern
Houston, Texas 77040
Emergency 1-800-866-8611
Transportation Emergency 1-800-535-5053 (inside US)
1-352-323-3500 collect (outside US)

2 COMPOSITIONHNFORMATION ON INGREDIENTS

b ,, <L casNo ] percent Il iai,
Sodlum Hydroxlde 1310 73-2 2
Water 7732-18-5 86
Tetrabutylammonium hydrogen sulfate 32503-27-8 1
Proprietary Ingredient suppled as 10% w/w 445-29-4 10 No
Aqueous solution

3. HAZARDS IDENTIFICATION
31 Hazard Symbols

X

IRRITANT

32 Target Organs
Irnitating to respiratory system, eyes, and skin
In case of contact with eyes, ninse immediately with plenty of water and wear sutable protective
clothing and wear suitable gloves

33 First Aid Measures
a) Inhalation Remove From Source of Exposure
Remove To Fresh Air And Rest
Get Prompt Medical Attention
Show This Safety Data Sheet To Medical Personnel
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SpectraChem® Chemical Fracturing Tracers
MSDS Number: CFT-1000, Effective: January 12, 2004

Core Lab
RESTAYOIA QPYIMIZATION
b) Eyes Flush wrth water for at least 15 munutes
If Irntation Persists Then Consult A Doctor
¢) Skin Flush with water for at least 15 munutes
Wash With Soap/Cleanser And Rinse With Plenty Of Water
d) Ingestion Do Not Induce Vomuting
Wash Out Mouth With Water

Obtain Medical Attention If Adverse Symptoms Persist

4 FIRE FEIGHTING MEASURES
4 1 Suitable Extinguishers Carbon Dioxade (CO2) - Black
Foam — Cream
Dry Chernucal
42 Unsuwitable Extinguishers Not Applcable

4 3 Hazardous Decomposihion ~ Carbon Monoxide, Carbon Dioxide, irntating and toxic fumes and
gases, hydrogen fluonde

4 4 Special Procedures Mask Or Breathing Apparatus May Be Required

5. HANDLING AND STORAGE
51 Handling Avoid Skan Contact

52 Storage Store 1n a cool dry place

6 ACCIDENTAL RELEASE MEASURES

61 Exposure Controls Not Applhicable
62 Personal Protection Wear gloves and eye/face protection and avoid breathung dust
63 Drsposal Constderations Collect together and place into sealed, labelled containers

Remove to a chermucal incmerator or approved disposal site

7 PHYSICAL AND CHEMICAL PROPERTIES
71 Appearance White to tan sohd
72 Odor Odorless
73 Solubility No information found
74 pH N A
75 % Volatiles by volume @ 21°C (70°F) No information found
7 6 Boiling Point No information found
77 Melang Pant 123-125°C
7 8 Vapor Pressure {mm Hg) No information found
79 Evaporation Rate (BuAc =1) No information found
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SpectraChem® Chemical Fracturing Tracers
MSDS Number: CFT-1000, Effective: January 12, 2004

RESERYULR SPTIMIZATION

8 STABILITY AND REACTIVITY
81 Stability Stable under ordinary conditions of use and storage

82 Hazardous Decomposition Products Thermal decomposition may produce carbon monoxide, carbon
dioxide and hydrogen fluoride

83 Hazardous Polymenzation Not known to occur
84 Incompatibilities

841  Strong acds
842  Strong bases
843  Strong oxadizing agents
844  Strong reducing agents
85 Conditions to Avoid Heat, moisture, incompatibles

9 TOXICOLOGICAL INFORMATION
Caution' The toxicological properties of this material have not been fully investigated May cause eye and
skin wrritation May cause respiratory and digestive tract irmitation

10 ECOLOGICAL INFORMATION
101 Environmental Fate No information found
102 Environmental Toxmty' No information found
103 Disposal Considerations Collect together and place nto sealed, labeled containers
Remove to a cherrucal incinerator or approved disposal site

11 TRANSPORT INFORMATION
Sodmum Hydroxide (Limited Quantity), UN 1824

12 REGULATORY INFORMATION
121 Chemucal Inventory Status - Part 1

P atiingrediont e L i II TSCA

Propnetary Ingredients CFT-1000 | No

122 Chemxcal Inventory Stams Part 2
M Korea ] 051

Propneta Ingredlents CFI'—‘I No No
123 Federal State & lnternatlonal Regulatmns Part 1

Propnetary Ingredients CFT-1000 | No No No No
124 Federal State & Intemahonal Regulahons Part 2

(- NSt A

Propnetary lngredlents CFT-] 000
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SpectraChem® Chemical Fracturing Tracers
MSDS Number: CFT-1000, Effective: January 12, 2004

Lah

LESEXYRIR BFUIMITATION

13

14

15

16

125 Chemlcal Weapons Convention

: “4Chdntical Weagons Convention::

TSCA 12(b)

CDTA

SARA 311/312

Acute No

Chronic No

Fire No

Pressure No

Reactivity No
WHMIS,

This MSDS has been prepared according to the hazard c¢ntena of the Controlled Products Regulations (CPR)
and the MSDS contains all of the information required by the CPR

OTHER INFORMATION
14 2 NFPA Ratings
Health 2 Flammability 0 Reactivity 1

14 3 Label Hazard Symbols

IRRITANT

REVISION INFORMATION
MSDS Sechon(s) changed since last revision of this document includes 1, 2, 3,4, 5, 6, 9, 10 and14

DISCLAIMER

PROTECHNICS DIVISION OF CORE LABORATORIES PROVIDES THE INFORMATION CONTAINED
HEREIN IN GOOD FAITH BUT MAKES NO REPRESENTATION AS TO ITS COMPREHENSIVENESS OR
ACCURACY THIS DOCUMENT IS INTENDED ONLY AS A GUIDE TO THE APPROPRIATE
PRECAUTIONARY HANDLING OF THE MATERIAL BY A PROPERLY TRAINED PERSON USING THIS
PRODUCT INDIVIDUALS RECEIVING THE INFORMATION MUST EXERCISE THEIR INDEPENDENT
JUDGMENT IN DETERMINING ITS APPROPRIATENESS FOR A PARTICULAR PURPOSE
PROTECHNICS MAKES NO REPRESENTATIONS OR WARRANTIES, EITTHER EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS ACCORDINGLY, PROTECHNICS WILL NOT BE
RESPONSIBLE FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS INFORMATION
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