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MIT and Monitoring Protocols for the 16" wells are presented at the end of this attachment.
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Magnum UIC Class III Permit Modification 

Part J - 16-inch Injection Well UIe Monitoring, Recording, and 
Reporting Plan 

1.0 REQUIREMENTS 

Submit a monitoring, recording, and reporting plan, including maps, for meeting the 
monitoring and reporting requirements of R317-7-10.3(B), 40CFR146.33, 40CFR146.8, 
and R317-7-10(B). In the plan: 

1.	 Identify types of tests, methods, and equipment used to generate monitoring 
data 

2.	 Address the proper use, maintenance, and installation of monitoring equipment 
3.	 Propose the type, intervals, and frequency sufficient to yield data that are 

representative of monitored activity. 

2.0 PHYSICAL AND CHEMICAL CHARACTERISTICS OF INJECTED FLUID 

The Magnum salt storage caverns will be solution mined using fresh water produced from 
water wells located on the Magnum facility. The salinity of the injected fluid will be 
measured, along with the fluid temperature on a daily basis. Specific qravltv and 
temperature will be monitored using calibrated hydrometers and thermometers. 
Hydrometers will be calibrated and maintained in accordance with ASTM A126-0Sa and 
thermometers will be calibrated and maintained in accordance with ASTM E77-07. 

The data will be trended to ensure that no changes in the injected water take place 
during the duration of the solution mining operations. 

3.0 MONITORING OF INJECTION PRESSURE AND FLOW 

Injection pressures, injection flow rates, injection temperature, brine pressure, brine flow 
rate, brine temperature and the nitrogen blanket pressure will be monitored continuously 
by instrumentation in the control room. The information will be recorded at least once per 
day as a daily summary. The daily summary will be included in quarterly reports. This 
data will be used to calculate the growth of the cavern and provide a daily check on well 
integrity by ensuring that the water inflow and brine outflow balance. All the recorded 
data will be available to the State of Utah DWQ Executive Secretary upon request. 

All pressure monitoring, temperature monitoring, and flow rate monitoring 
instrumentation calibration will be done in accordance with manufacturer 
recom mendations. 

4.0 DEMONSTRATION OF MECHANICAL INTEGRITY 

Prior to initiating solution mining and at the completion of leaching, the cavern will be 
tested using the nitrogen mechanical integrity technique. The test pressure at the shoe of 
the 16-inch cemented casing will be slightly above (about 0.92 psi per foot of depth) the 
permitted operating pressure (0.90 psi per foot of depth) to ensure that the casing and 
cement are not leaking. The nitrogen mechanical integrity test technique essentially 
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involves pressuring the cavern or well to the desired test pressure, and injecting nitrogen 
in the outer annulus of the well (the space between the cemented 20-inch casing and the 
hanging 16-inch tubing) to a depth about 50 to 100 feet below the casing shoe. 

The well will then be shut-in for 24 to 48 hours to allow the nitrogen temperature to 
equalize with the in-situ temperature. The initial depth of the nitrogen/brine interface 
below the casing shoe and the temperature of the wellbore will then be measured with a 
wire line tool. After a period of time, not less than 24 hours, determined by the size of 
the borehole below the casing shoe, a second interface and temperature survey will be 
run. The pressure at the wellhead will be monitored and recorded continuously during the 
test. 

The change in the calculated volume of the nitrogen between the two interface 
measurements will be determined from the surface nitrogen pressure, the well 
temperature logs and the change in the level of the nitrogen/brine interface. The change 
in the nitrogen volume will then be converted to an equivalent flu id loss. 

The temperature stabilization period, the duration of the test, and the desired depth of 
the init ial nitrogen/brine interface level will be determined from logs run during and after 
well construction. The selection of these features will be made so as to ensure that th e 
test has a minimum detectable leak rate (test sensitivity) of no more than 500 barrels 
per year of nitrogen. 

Prior to the commencement of testing all pressure mon itoring instruments will be 
calibrated in accordance with manufacturer's recommendations. Testing will be performed 
under the supervision of a degreed engineer and the report submitted to the Executive 
Secretary within 30 days of test completion. 

Following the post-completion mechanical integrity test the caverns will be tested on a 
periodic basis using methods and procedures in accordance with requirements set forth 
by the State of Utah. 

5.0 MONITORING OF CAVERN DEVELOPMENT 

During solution mining of the caverns, the development of the cavern will be controlled 
by monitoring of the fluid injection and production quantities (Item 3.0 above) and 
periodic performance of sonar caliper surveys. The measured quantity of water injected 
and salinity of the produced brine will be used to calculate the daily increase in cavern 
volume. The sonar caliper surveys will be run at least once a year and at completion of 
mining in each cavern. The sonar survey will provide a check on the calculated cavern 
volume and the shape of the cavern. 

6.0 MONITORING OF FLUID LEVEL IN FORMATION 

This section is not applicable for solution mining wells since the well is full at all t imes. 

7 .0 QUARTERLY REPORTING ON MONITORING WELLS IN SUBSIDENCE ZONES 

No monitoring wells are planned for the Magnum project. Subsidence will be monitored 
on an annual basis by Magnum and will be evaluated by a degreed engineer who is 
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thoroughly experienced in subsidence of cavern storage facilities. Subsidence 
measurements will begin with a baseline survey that will be run prior to starting solution 
mining. 

Subsidence surveys will be during operations of the facility. The subsidence report will be 
submitted to the Executive Secretary on an annual basis. Subsidence surveys will be 
conducted by measuring precise elevations of fixed points within the cavern field, the 
total Magnum facility and along public right-of-ways. The elevations of the points in and 
adjacent to the cavern field will be measured from a benchmark located at a distance 
from the facility that will not be impacted by any subsidence related to the caverns. 

8.0 QUARTERLY REPORTING -EXECUTIVE SECRETARY 

Daily summaries of water and brine pressures, temperatures, fluid volumes, and space 
created as well as the nitrogen blanket pressure will be reported to the Executive 
Secretary on a quarterly basis. Total volume of water injected and brine withdrawn from 
the storage cavern will be reported to the Executive Secretary on a quarterly basis. 
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