
 
 

INJECTION WATER vs. INJECTION ZONE 
 FLUID COMPATIBILITY  

 
Summary of Fluid Compatibility 

 
The Longknife #3 well will be drilled with the intention of completions in the J Sand. The attached 
J Sand Water analysis for the State 2-16 is representative of the water quality from the J Sand in 
the area. As observed in the analysis, the J Sand water is less contaminated than the Lyons 
injection zone water when observing Chlorides, Sulfates, and TDS. Since there are limited Lyons 
completions in the county and no producing Lyons wells, the local sample data for the Lyons is 
several years old and predates the 909J sampling list or requirement, no new Lyons penetrations 
have been swab tested for water in the area.  
 
The fluids injected into the Longknife #3 SWD injection well will come from the Longknife #2 oil 
well to be drilled on the same lease as the Longknife #3 SWD. The drilling fluids injected will 
consist of the fresh water used for drilling, sourced from industrial water wells and/or the State 
2-16 J Sand well, if using recycled produced water. Injected drilling fluids come from the 
centrifuge on the drilling rig after de-watering the drilling mud at completion of drilling. There 
will be trace amounts of bentonite in the water. The water will be transferred from the closed 
loop fluid system using trucks to the tanks at the lease. Workover wastes would consist of 
produced fluids from the J Sand or Lyons on the same Buckhorn lease shown in the produced 
water analysis from the State 2-16 and Christianson 22-12A, below.  
 
The used fresh water from drilling and an undersaturated brine from the J Sand, will be injected 
into the Lyons formation which contains a similar brine with higher salt and TDS content. Both 
brines and fresh water will coalesce since they are of similar chemistry and neither are fully 
saturated.   
 
There are no representative Lyons producing wells in the area to obtain a sample from to run 
909J analysis, so the attached sample is the best record we have locally. After the Longknife #3 
is drilled, further sampling of the injection zone can be conducted and 909J panel could be run at 
that time.  
 
After completion of the Longknife #2, production emulsion will flow through subterranean 
flowlines to the production facility. Flowlines will be 3” SDR 7 HDPE. At the production facility, 
the flowline will tie into a heater treater where the water and oil will separate. There is no gas in 
the J Sand in this region so no gas will be separated from the produced fluids. The heavy gravity 



dead-oil from the J sand will flow through subterranean dump lines to crude oil storage tanks, 
and the produced water will flow through subterranean dump lines to produced water storage 
tanks and or skim tanks. From the produced water storage tanks, the produced water will then 
travel through subterranean process piping and through a filter and injection pump and then 
through another subterranean flowline to the Buckhorn #2 Injection well. In this area it is typically 
a very simple setup due to the limited fluid volume, rates and pressures expected from the 
production well.  
 
  



 
 

Injection Zone Water Analysis – Nearby Lyons Analog Well Christianson 
22-12A 

 
 
 
 



Injection Water Analysis – Nearby J Sand Analog Well State 2-16 

 
 



 

Detailed Water Analysis Discussion 
 

 
 

The above table summarizes the comparable results from the previous listed tests. The J Sand water 
has a higher pH, sodium, potassium, iron, carbonate and bicarbonate result. The Lyons has higher 
calcium, magnesium, chlorides, sulfate, TDS and Hardness. Both fluids are undersaturated brines that 
are 10x to 80x higher than the range of TDS that is accepted for clean drinking water. High salinity 
and TDS will disqualify this water for use industrially or for agriculture in the region without extreme 
water treatment measure that are unavailable and uneconomic in the region for the uses and 
volumes that would be required. 
 
Using TDS as a general qualifying measure of the contamination as it is in rule 802.a. the Lyons has a 
25% higher TDS as compared to the J Sand water, and is above the minimum 3,000 mg/L limit 
required for an aquifer exemption. The TDS measured and provided in this report shows the J Sand 
water is less contaminated that the Lyons water.  
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