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Table 1
 
Potential Sources of Contaminants to Aquifers from Oil and Gas Activities
 

General Ground Water 
Contamination Source Categories 

Specific acitivity 
Necessary 

Investigation 
Data Available Now to Confirm 
Compliance/Effectiveness? 

Unintentional use of contaminated water Procedure Review Could Ask Operators for additional data now 

Fresh water aquifers drilled with water of lower 
quality Procedure Review Could Ask Operators for additional data now 

Water Supply Well Construction 
Hydrocarbon based Pipe Dope Procedure Review Could Ask Operators for additional data now 
Dirty pipe Procedure Review Could Ask Operators for additional data now 
Dirty drill stem Procedure Review Could Ask Operators for additional data now 

Material falling into well from rig during drilling March 2009 Deadline 

Inadequate securing of well surface features 
(The caps on the wells do not prevent access to 
the well by spray, dust, animals, surface runoff 
etc.) March 2009 Deadline 

Use appropriate quality water for purpose* Answered by Characterization Study Could Ask Operators for additional data now 

Illegal disposal 
March 2009 Deadline Compliance Inspections 

Water Supply Well Use and 
operation 

Unauthorized use of wells by people/companies 
that have not been approved or received proper 
training March 2009 Deadline Compliance Inspections 

Backflow from water transfer system Further Discussion 

Inadequate cement jobs of the gas well bore Further Discussion 

Inadequate surface casing depths and cement Answered by Characterization Study 
Oil based drilling fluids Answered by Characterization Study Could Ask Operators for additional data now 

Blow outs or uncontrolled discharges of drilling 
fluids or gas Procedure Review Could Ask Operators for additional data now 

Oil and Gas well construction, 
completion and abandonment 

Frac Fluids 

Procedure Review? Could Ask Operators for additional data now 
Fresh water aquifers drilled with water of lower 
quality SOP‐‐Procedure Review Could Ask Operators for additional data now 

Unsanitary drilling practices in freshwater zones SOP‐‐Procedure Review Could Ask Operators for additional data now 

Using DW quality water to drill etc* Characterization/Monitoring Program Could Ask Operators for additional data now 

Production well abandonment procedures Procedure Review Could Ask Operators for additional data now 
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Table 1
 
Potential Sources of Contaminants to Aquifers from Oil and Gas Activities
 

General Ground Water 
Contamination Source Categories 

Specific acitivity 
Necessary 

Investigation 
Data Available Now to Confirm 
Compliance/Effectiveness? 

Leakage of fluids prior to closure 
Reserve Pits are being closed, converting to 
closed system. Procedure Review Could Ask Operators for additional data now 

Reserve Pits 
Leakage of fluids post closure Tested and Solidified. Procedure Review Could Ask Operators for additional data now 

Long term soil impacts Tested and Solidified. Procedure Review Could Ask Operators for additional data now 

Breaks ‐ leaks Procedure Review Could Ask Operators for additional data now 
Pipelines 

Pig receiving pits Don't have any. Secondary Metal Containment Could Ask Operators for additional data now 

Spills on well pad 
Spills migrating from well pad SPCPP NTL 3A‐‐Procedure Review Could Ask Operators for additional data now 

Accidental spill of sewage or other hazardous 
material on well pad SPCPP NTL 3A‐‐Procedure Review Could Ask Operators for additional data now 

Spills off well pad 

Truck spills SPCPP NTL 3A‐‐Procedure Review Could Ask Operators for additional data now 
Contamination by portable sewage treatment 
facilities Permits just re‐written. Compliance Review. Could Ask Operators for additional data now 

Source: BLM, DEQ and EPA (BDE), November 18, 2008, also known as the "Rainbow Matrix"
 

Notes:
 

If the activity itself brings fluids or materials that have med to high toxicity into contact with the aquifer (circulating fluid such as drilling mud) then lower mobility should not considered a
 
limiting factor for ranking.
 

Other activities may require less mitigation if they are located outside medium or highly sensitive aquifer areas. But again activities that penetrate the aquifer negate needing to consider
 
aquifer sensitivity due to the fact that the activity brings material in contact with the aquifer.
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TABLE 2
 

ESTIMATED PROJECT SCHEDULE
 

Interim Groundwater/Aquifer Pollution Prevention, Mitigation and Monitoring Plan 
 

November 2008 December 2008 January 2009 February 2009 March 2009 April 2009 May 2009 June 2009 July 2009 August 2009 September 2009 October 2009 November 2009 December 2009 January 2010 February 2010 March 2010 
 

1
 

ID Task Name 
INTERIM PLANINTERIM PLAN 

2
 PROJECT INITIATIONPROJECT INITIATION 

3
 Interim Plan Approval 
12/12 

4
 Planning Meeting 
1/12 

5
 Prepare Draft Plans of Study 

6
 Agency Review 

7
 Prepare Final Plans of Study 

8
 Study Well Permitting 

9
 

10
 TASK 1 - COMPLETE GW/AQUIFER CHARACTERIZATION 
 

CHARACTERIZATION
 

TASK 1 - COMPLETE GW/AQUIFER 

11
 Complete Groundwater Vulnerability Assessment 

12
 Identify Credible Suitable Wells 

13
 Fill Hydrogeologic Data GapsFill Hydrogeologic Data Gaps 

14
 Establish Contemporaneous Water Elevation Data 

15
 Determine Gain/Loss Characteristics of the New Fork 
 

River 
 (a) 
16
 Evaluate Surface Water/GW Interconnection 

(a) 
17
 Determine Hydraulic Properties for Each 

Hydrostratigraphic Unit (a) 
18
 Establish Data Collection System Needed to 

Generate Hydrographs (a) 
19
 Characterize Mesa and Antelope Springs 

(a) 
20
 Investigate Hydraulic Connection Between Each 

HSU (a) 
21
 Revise Hydrogeologic Conceptual Model 

22
 

23
 TASK 2 - AUGMENT EXISTING MONITORING PROGRAMTASK 2 - AUGMENT EXISTING MONITORING PROGRAM 

24
 Survey Existing and New Water Supply Wells and
 

Surface Water Monitoring Stations
 

25
 ONGOINGEstablish Baseline Water Quality for New Water Supply 
Wells as They Are Authorized
 

26
 

27
 TASK 3 - IDENTIFY AND RECOMMEND MITIGATION MEASURES 
 

MEASURES
 

TASK 3 - IDENTIFY AND RECOMMEND MITIGATION 

28
 Evaluate Potential Sources of Low-Level Petroleum
 

Hydrocarbon Detections
 

29
 Evaluate Potential Operational Sources of
 

Contamination/Level of Risk to Various HSUs
 

30
 Develop Recommended Mitigation Measures 

31
 

32
 PREPARE DRAFT FINAL GW/AQUIFER POLLUTION PREVENTION, MITIGATION AND MONITORING PLAN 
PREVENTION, MITIGATION AND MONITORING PLAN 
PREPARE DRAFT FINAL GW/AQUIFER POLLUTION 

33
 Prepare Draft 

34
 Agency Review 

35
 Prepare Draft Final 

36
 Submit Draft FinalSubmit Draft Final 

37
 

38
 PROJECT ADMINISTRATIONPROJECT ADMINISTRATION 

39
 Submit Monthly Progress Reports 

53
 Meeting # 2 
 Meeting # 3 
 Meeting # 4 
Conduct Meetings with Project Team 

(a) Detailed schedules for each Activity will be provided in Plans of Study (see Project Initiation above). Task begin/end dates and durations are subject to change. 
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