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Appendix 1: Laboratory analysis and discussion 
of the grey water / cuttings spill of March 2, 2007. 
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See Excel spreadsheet for the full report. 
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The following is our interpretation of these results: 
 
           

 
Contaminated 

snow - ALS 

Mallik soil 
background 

-note (a)- 
Seawater 
- note b -    

 
Lab result - 

note c -      
  (mg/l) (mg/l) (mg/l)    
       
Chloride 112 n/a 19345    
       
Potassium 65.8 ~10 -30 390    
       
Sodium n/a 1000 - 2000 10752    
           
       
(a) (Dyke, 2001: Polar Record 37, 215-228. (see copy, to right)   
(b) from http://www.seafriends.org.nz/oceano/seawater.htm  (see partial copy, below) 
(c ) Snow/ice sample of the upper 5 cm of area where greywater / cuttings   
      were spread. This water was analyzed after the cuttings were filtered out 
(d) Kiggiak - EBA site investigation of 2005     

 
  
Conclusion:       
        
The chemical analysis of the snow contaminated by the spreading    
of the greywater / cuttings enables a comparison with Mallik soil background  
and with seawater (storm surges bring an incursion of brackish water   
across the Mallik site from time to 
time).      
        
1. Contaminated snow has a very low chloride concentration 
and    
significantly lower concentration of potassuim, than normal seawater.   
2. Contaminated snow has a moderately elevated potassium concentration than Mallik soil 
background 
        
Without the benefit of a professional geochemist on staff, we 
conclude   
that the chemical impact of the cuttings on the bare tundra is 
minimal.    
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Appendix 2:  Leakage from sewage pipes at E. 
Gruben Transport “sleigh camp” – entry in 
Schlumberger unreportable / reportable spill log
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Project 
Name: 

Aurora / JOGMEC / NRCan Mallik 2L-38 and 
3L-38 

INAC Land 
Use Permit 
# 
N2006A003
4  

FORM: MD-1_Spill 
Log  

     

NWT-Water 
Board 
Licence # 
N7L1-1817     

SUMMARY OF SPILLS FOR: Month: February   Year: 2007       
          

Date Spill # Spill Volume Description of Spill 
Material GPS Location 

Clean-up 
Action 
Taken 

Reportabl
e NWT-

NEB 
CCR 

Reportable 
Reporte

d By 
Complete

d By 

    (in litres) contaminant   

Description of 
actions, 
disposal 
location 

yes/no yes/no Crew 
Member 

On-site 
Engineer 

 
16-

Feb-
07 

7a few tens 
of litres 

Sewage 
leaking at E. 
Gruben 
Tranport's 
sleigh camp 

69o27'45.4"; 
134o38.49'49.0" 

Camp was removed to Tuktoyaktum 
and the area scraped clean and 
scrapings taken for disposal facility 
in Tuk. 

No No 
Mike De 
Visser 

Gerardo 
Serrano 
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Appendix 3: Reconciliation of daily water 
withdrawal excedance, Jan. 22-30, 2007 
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April 12, 2007 
 
 
To:  Jan Davies,      
 Water Resource Officer 
 INAC - Inuvik 
 
From: Alan E. Taylor, P.Eng. 
 Mallik Operations Manager 
 Aurora Research Institute – Inuvik 
 
Re:  Aurora/JOGMEC/NRCan Mallik 2L-38  
 NWT Water Board License N7L1-1817 

Reconciliation of daily water withdrawal excedance, Jan. 22-30, 2007 
 

Reference:  (1) INAC Industrial Water Licence Ispection Report dated March 
21, 2007 (“General Conditions”, Concern 1 re withdrawal excedance.; and “Non-
compliance:, item 1.)  
  (2) Water Usage weekly reports filed with INAC for the above 
well (Excel file) 
  (2) Conversations with Jan Davies, Water Resource Officer, INAC 
– Inuvik in February and March. 

  
 
 
 
Executive Summary 
 
This report suggests a reconciliation to the reported daily withdrawal of water above 
limits set in the project license. Very large quantities were used for road maintenance on 
the ice road to the site but such use is outside of the license conditions. Daily withdrawals 
for use in building the ice pad of up to 300 m3 above the license (i.e., ~160%) occurred 
over the period Jan. 22-30 (Fig. 1a, b). Truck tank icing was reported at the time, and we 
show that a minimal 10 cm to 15 cm rind of ice on the interior of the tank is sufficient to 
reduce the actual water delivered to within license limits. 
 
Recommendations for the second year of the program include a better quantitative 
metering of the withdrawal and improved reporting and metering of the destination of the 
water. Finally, a realistic estimate of the maximum water required per day for peak usage 
periods of the program should be revisited, and a request for amendment of the license to 
a larger daily rate should be made prior to project initiation . 
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Water usage values for the above wellsite for the period January 22 – 30, 2007 are 
reported as > 500 m3/d, thus exceeding the maximum quantity permitted in the water 
license (Figure 1). Note that the major portion of the excedance was for water used in 
road construction (Fig. 1a). The purpose of this report is to reconcile the smaller over-
withdrawal of the portion reported for the camp/rig area (i.e., building the ice pad Fig. 
1b), on the understanding that water for road maintenance does not require a permit (i.e., 
putting river water from under the ice to the top of the ice; exception: short connector 
road across land to the lease). Note also that these withdrawal volumes are reported as 
“estimated” for reasons discussed below. 
 
 

 
 
Figure 1a  Mallik project daily water usage, as reported for road maintenance 
(black curve) and combined camp / rig (mostly ice pad construction; blue curve). 
The licensed daily withdrawal is shown by the red dashed line for the 
Aurora/JOGMEC/NRCan Mallik 2L-38 site. 
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Figure 1b  Mallik project daily water usage (detail), as reported for combined camp 
/ rig (mostly ice pad construction; blue curve). The licensed daily withdrawal is 
shown by the red dashed line for the Aurora/JOGMEC/NRCan Mallik 2L-38 site. 
 
 
Discussion on reported daily withdrawal values 
 

1. Method of measuring water withdrawn. Volumes were recorded by taking truck 
capacity times the number of fills made; see field notes in Appendix A. There was 
discussion at the time that truck counts might have been in error (e.g., number of 
trucks on site versus estimated trip time); the larger increase in daily withdrawal 
around mid-January coincided with up to 4 trucks operating and beginning of 24-
hr hauling. 

2. Ice-up of the truck tanks. Evidence and conversations at the time indicate that 
trucks were gradually building a rim of ice on the interior tank surface that would 
lessen the water withdrawn and carried each trip (see Daily Drilling Report for 
Jan. 12, 2007: “currently trucks are carrying up to 50% frozen water in their tanks 
because we do not have the means to remove it”). Figure 2 shows the reduction in 
volume for various thickness of ice for a typical 15-m3 truck: a 10-cm ice rind 
would reduce capacity to 75%. It appears that withdrawal volumes were reported 
at tank capacity and were not metered. As shown in Table 1, a 10-cm rind of ice 
would bring the camp/rig water withdrawal within the license limit, except for 3 
days, while a 15-cm rind of ice would essentially bring daily withdrawal within 
license limits. 
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Figure 2  Reduction in capacity of water trucks resulting from ice rime build-up on 
inside of tanks 
 
Destination reconciliation 
 
Some thought was given to where the apparent over-withdrawal of water might have 
gone: can we account for it, qualitatively? (see Ashford-Serrano-Bueno emails of Feb. 12 
– Feb. 13; Appendix B).   
 

1. The high values are consistent qualitatively with the ~1.0 m ice pad built to 
protect the Mallik 2L-38 sump;  

2. camp ice pad also was built thicker in places than the 30 cm in Project Plan (to 
achieve level);  

3. INAC Land Use requested during operations that a travel-way be built from the 
camp around the old Mallik L-38 sump to the Mallik 3L-38 location;  

4. INAC granted permission during operations to extend our lease area slightly to 
accommodate a larger camp. 

 
Environmental effect of apparent withdrawal of water in excess of license 
 
As the Mallik lease is on a flood plane and within a kilometer of the Beaufort Sea, melt 
of the ice pad on the lease will flow directly to the sea; there are no permanent lakes (just 
ephemeral shallow ponds) whose water chemistry would be impacted by the inflow of 
excessive quantities of “exotic” water. Also, the lease is invaded by storm surges from 
the Beaufort Sea several times a year that becomes part of the natural ecosystem at the 
Mallik site. Aurora College, the designated Well Operator suggests that the 
environmental impact of the apparent excedance of the license limit (if actually the case) 
is negligible. 
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Closure 
 
We show that a minimal 10 cm to 15 cm rind of ice on the interior of a truck tank is 
sufficient to reduce the actual water delivered to within license limits. 
 
Recommendations for the second year of the program include a better quantitative 
metering of the withdrawal and improved reporting and metering of the destination of the 
water. For the following year, a realistic estimate of the maximum water required per day 
for peak usage periods of the program should be revisited, and a request for amendment 
of the license to a larger daily rate prior to project initiation might be made. 
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Table 1: Mallik water usage corrected for icing of truck tanks 
 
 
 Water usage: corrected for  
    icing of truck tanks  
     

 
 Aurora / JOGMEC / NRCan Mallik 2L-
38  

     

Camp Rig Camp Camp 
Withdrawal 
Date (2007) 

Uncorrected 
Truck: 10 
cm icing 

Truck: 15 
cm icing 

15-Jan 165.55 124 106 
16-Jan 170.45 128 109 
17-Jan 238 179 152 
18-Jan 264.25 198 169 
19-Jan 337.75 253 216 
20-Jan 416.15 312 266 
21-Jan 467.25 350 299 
22-Jan 500.5 375 320 
23-Jan 526.75 395 337 
24-Jan 617.75 463 395 
25-Jan 580.3 435 371 
26-Jan 599.55 450 384 
27-Jan 719.6 540 461 
28-Jan 803.6 603 514 
29-Jan 747.25 560 478 
30-Jan 620.55 465 397 
31-Jan 491.05 368 314 
01-Feb 199.5 150 128 
02-Feb 60 45 38 
03-Feb 90 68 58 
04-Feb 105 79 67 
05-Feb 120 90 77 
06-Feb 15 11 10 

     
         

    = within license   

    = above license   
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Appendix A 
 
Field notes of daily water withdrawal. 1 “cube” = 1 m3. 
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Appendix B 
 
Email traffic (D. Ashord – G. Serrano – Luena Bueno) on the Water License over-
withdrawal issue Feb. 12 – 13, 2007 at Mallik 2L-38. 
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From: Doug Ashford [mailto:dashford@calgary.oilfield.slb.com]  
Sent: Tuesday, February 13, 2007 2:34 PM 
To: 'Al Taylor'; Scott R. Dallimore; aapplejohn@auroracollege.nt.ca 
Cc: Tara Barnett; 'Gerardo Serrano'; 'Lorena Bueno'; mizuta-tomio@jogmec.go.jp 
Subject: RE: Water usage records, 

Folks,  
  
Gerardo has reviewed these numbers with the supervisor from Gruben’s, and believes they are 
accurate.  The reason we have used so much water was that in order to protect the 2L-38 sump, 
we had to build a drilling pad one meter thick, instead of the 30 cm that we had planned for when 
we spec’d out the water requirements.  Camp pad was also needed to be larger footprint than the 
original plan.  To do this we went to 24 hour shifts and ended up being having about 3 times the 
productivity per piece of equipment, which has put us over the license. 
  
Having said that, when I met out on location with our WSS and Gruben’s supervisor (on Jan. 18th), 
we discussed the INAC land use issues, and ensured everyone had all permits, but we did not 
discuss the Water permit specifically.   
  
I still find these numbers very hard to fathom as that day, Jan 18th, we had 1 shift operating, the 
pump house was broken so trucks had to load with their on-board pump, and only two trucks 
were working.  It appeared to me to be about 1 hour per round-trip, and in a 12 hour shift, 
considering start-up in the morning, and draining in the evening, that would be closer to 20 loads 
through the day where 61 are reported. 
  
I suggest we conference call to discuss tomorrow afternoon, once Tara and Mizuta have arrived 
in Inuvik. 
  
Doug Ashford 
Project Manager - Mallik Gas Hydrates 
Schlumberger Oilfield Services 
Bus: (403) 697-6660 
Cell: (403) 828-1725 
  

-----Original Message----- 
From: Doug Ashford [mailto:dashford@calgary.oilfield.slb.com]  
Sent: Tuesday, February 13, 2007 12:28 PM 
To: 'Al Taylor'; Scott R. Dallimore (sdallimore@nrcan.gc.ca); 
aapplejohn@auroracollege.nt.ca 
Cc: Tara Barnett (tbarnett@axys.net); 'Gerardo Serrano'; 'Lorena Bueno' 
Subject: FW: Water usage records, 
Importance: High 
  
Folks, 
  
Please find attached a Water Consumption spreadsheet based on the handwritten field 
notes. 
  
Based on this, it looks like we have exceeded the permitted withdrawal rates. 
  
Gerardo, 
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Will you please ground-truth these numbers with Gruben’s.  They look like 100% capacity 
numbers, where we know we had lost 30% of the truck volume due to ice buildup in the 
tank, and some of the numbers, such as 100+ loads per day seem unreasonable, when 
you consider loading and unloading time, and 5 km round-trip. 
  
Doug Ashford 
Project Manager - Mallik Gas Hydrates 
Schlumberger Oilfield Services 
Bus: (403) 697-6660 
Cell: (403) 828-1725 
  
-----Original Message----- 
From: Lorena Bueno [mailto:lbueno@sugar-land.oilfield.slb.com]  
Sent: Monday, February 12, 2007 7:04 PM 
To: Gerardo Serrano 
Cc: dashford@calgary.oilfield.slb.com 
Subject: Re: Water usage records, 
  
Doug, Gerardo, 
 
Please find attached the updated Water Usage form with the information received 
- hand written water consumption report (Files that I have attached as well) 
Gerardo could you please try to get the rest reports prior to January 15. 
 
Best regards, 
Lorena 
 
At 04:35 PM 2/12/2007, you wrote: 

Lorena, 
Please find attached the water usage records for Mallik project. 
Should you have any questions, please advise. 
  
Regards, 
Gerardo 
  
Gerardo Serrano 
Project Operations Manager - Mallik Gas Hydrates 
Schlumberger, IPM 
407 - 2nd St. S.W. Suite 820, 
Calgary, AB      T2P 2Y3 
Bus: (403) 697-6664 
Fax: (403) 697-6649 
Cell: (403) 828-1277 
gserrano@slb.com 
  
  
 

Lorena Bueno Cortez 
IPM North America Production QHSE 
WSS Competency Assessment Program Assistant 
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Schlumberger 
USA 
 PBX:    +001 281 2856992 
 Fax:     +001 281 2857840 

 
 Mobile:  +001 832 7044763 
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Appendix 4: Quality Assurance / Quality Control 
plan 



 27
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1 Introduction 
The purpose of this document is to provide the Northwest Territories Water Board 
(NWTWB) and Indian and Northern Affairs Canada (INAC) with a Quality Assurance 
and Quality Control (QA/QC) Plan to meet licence requirements for waste water 
sampling by the Aurora Research Institute (ARI) at the Mallik Gas Hydrate Production 
Research Project (Mallik) camp. This camp is located on Richards Island at Mallik Bay, 
in the Mackenzie Delta. Water use by ARI is subject to the regulations, restrictions and 
conditions contained in the Northwest Territories Waters Act and conditions made by the 
Northwest Territories Water Board (NWTWB) in granting a Class B licence numbered 
N7L1-1817 (see Appendix A for Licence).  

All sewage produced during operations of the Mallik project will be directed to an onsite 
wastewater treatment facility for waste water treatment. All solid waste shall be stored 
and disposed of at an approved facility. All fluid generated to surface during drilling and 
production activities, including drill fluid, will be contained and will not be disposed of 
without approval of an INAC Inspector. All produced fluids containing oil based 
products and drill cuttings will be stored and disposed of at an approved off-site disposal 
facility. 

As per the Surveillance Network Program of Licence Number N7L1-1817, KAVIK-
AXYS Inc. (KAVIK) has developed this QA/QC Plan on behalf of ARI to describe 
controls for the sampling and analysis of treated sewage from the point of discharge of 
the onsite sewage treatment facility.  
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2 Sample Collection 

2.1 Location 
Samples will be collected at the Mallik camp located on Richards Island in the 
Mackenzie Delta at latitude 69º 27' 38" N, longitude 134º 39' 42" W in the Northwest 
Territories. There is one sampling station, 1817-1, located at the waste water point of 
discharge from the onsite sewage treatment facility. Signs will be posted at the station 
identifying the licensee, NWTWB licence number, station number and the sampling 
location. 

2.2 Sampling equipment 
Sampling equipment will include the following: eye protection, rubber gloves, waterproof 
rubber boots, labelled sample containers, sample preservatives, custody forms, coolers, 
packing material and ice packs. The specific containers for each sample parameter are 
shown in Table 2-1. 

2.3 Sampling Methods 
The designated waste water sampling station, 1817-1, will be located at the point of 
discharge downstream of the onsite sewage treatment facility that has been approved by 
an INAC Inspector, on behalf of the NWTWB. Samples will be collected on a weekly 
basis to ensure compliance with NWTWB Licence N7L1-1817. Sample collection, 
preservation, transportation, and analysis will be conducted as instructed by Enviro-Test 
Laboratories. Enviro-Test Laboratories (a division of ALS Environmental) will provide 
instructions on the appropriate method of filling and rinsing sample containers specific to 
each analysis parameter (Table 2-1). In the event test results show that treated waste 
water does not meet the requirements stipulated by Licence N7L1-1817, waste water will 
be stored on-site and transported to the Inuvik municipal sewage treatment facility for 
disposal. 

Three different types of sample containers will be used. Enviro-Test Laboratories will 
provide clean sample containers for all sampling cycles. All sample containers will be 
labelled for the parameter tested, sample identifier, date and time. Samples will be 
collected directly from the treated waste water point of discharge. Duplicate samples will 
be taken at 1817-1 sampling station during each sampling cycle. Quality control blank 
samples will be collected once during the project. Custody forms provided by Enviro-
Test Laboratories will outline the type of container, container identifier and collection 
methods for each analysis parameter as indicated in 

Table 2-1. 

Personnel carrying out the sampling will wear protective equipment including eye 
protection, rubber gloves, and waterproof rubber boots.  

 



Final Quality Assurance and Quality Control Plan for Sample Collection
  

 

 March 2007

 

 2-2

 

Table 2-1 Sampling Parameters and Materials for Mallik Waste Water 
Testing 
Parameter Detection 

Limits 
Container 

Type 
Size 
(ml) 

Preservative Hold Time Max 
Limit 

pH 0.1 pH 
units 

Polyethylene 500  none 24 hr 6 to 9 pH 

Total 
Suspended 
Solids 

3 mg/L Polyethylene 500 none 7 days 100.0 
mg/L 

Ammonia  0.05 mg/L Polyethylene 500 2mL 1:1 
H2S04 

24 hr None 

Biological 
Oxygen 
Demand 
(BOD5) 

2 mg/L Polyethylene 1L  none 24 hr 80.0 mg/L 

Chlorine, 
Residual 

0.1 mg/L Polyethylene 500 mL none 24 hr 0.1 mg/L 

Coliforms, 
Fecal 

CFU/100ml Sterilized 
Plastic 

250 Sodium 
Thiosulfate 

24 hr 10,000 
CFU/100 
mL 

Oil and 
Grease 

1 mg/L Amber Bottle 1000 2 ml 1:1 HCL 28 days* 5.0 mg/L 
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3 Sample Handling 

3.1 Sample preservation 
Enviro-Test Laboratories will provide necessary sample preservatives and instructions on 
their use in the field. 

3.2 Sample Identification 
Sample identification will be carried out in two steps. Field containers will be labelled 
with the sampling location, date, and time. A chain of custody form outlining additional 
information about the analyses required for each sample will accompany all samples (see 
Table 2-1). Enviro-Test Laboratories will assign a container identifier for all samples 
taken from station 1817-1. Container identifiers will subsequently be used to identify the 
samples and parameters to be tested. 

3.3 Transportation 
Samples will be stored and transported in a cooler. Ice packs will be used to maintain the 
cooler at a temperature of 4 °C. Sample containers will be appropriately wrapped (bubble 
wrap) to protect them from damage during transport. Coolers will have labels indicating 
the consignor, the consignee, the requirement for refrigeration and a label indicating 
fragile contents. Samples will be transported by ice road from the Mallik camp to Inuvik 
and by air from Inuvik to Edmonton where Enviro-Test Laboratories is located. The 
laboratory will receive all samples within 24 hours of sampling. Enviro-Test Laboratories 
will ensure that time-sensitive samples are processed in an appropriate time. 
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4 Lab Analysis 

4.1 Laboratory Accreditation 
Enviro-Test Laboratories will conduct sample analyses. Enviro-Test Laboratories is 
accredited by the Canadian Association for Environmental Analytical Laboratories, for 
the parameters required for compliance with NWTWB Licence N7L1-1817. The scope of 
their accreditation is available online at: 
http://www.alsenviro.com/Quality_Canada/qual.html.  

4.2 Detection limits 
The detection limits for each parameter are shown in Table 2-1, and will be provided 
when the final report is submitted to the NWTWB. 

4.3 Methodology 
Sample analysis will be carried out in accordance with standard testing practices at an 
accredited laboratory, by professional technicians.  

4.4 Reporting Requirements 
Sampling and analysis will be carried out on a weekly basis rather than biweekly as 
stipulated in the NWTWB Licence N7L1-1817. This increasing in sampling frequency 
has been initiated to ensure acceptable water quality is achieved prior to discharge of 
materials from the on-site sewage treatment facility. Sample results are forwarded 
immediately to KAVIK by Enviro-Test Laboratories. These results will be communicated 
with Mallik project team members and the INAC Inspector and Analyst 

Result reporting will be completed monthly to the NWTWB, followed by an annual 
report following completion of operations, as per the requirements of the Licence. 
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