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Figure 1. Simulation Including Injection 
(1,058 years, no regional gradient) 
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Figure 2. Simulation Without Injection 
(1,058 years, no regional gradient) 
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Addendum 

Addendum to Capitan 
Groundwater Studies 

by Michael G. Wallace 
RE/SPEC Inc. 

This addendum builds upon the development of the numerical model detailed in the report 
"Capitan Ground Water Studies" (RE/SPEC, 1993). The numerical model was used to 
address two scenarios. The first involved an approximation of the regional flow regime 
(through a steady state run) followed by prediction of the impact from injection upon water 
quality. The second scenario involved a more conservative assumption of no regional 
gradient, followed by prediction of the impact from injection upon water quality. 

The numerical simulator SUTRA (Saturated-Unsaturated TRAnsport) was utilized in this 
exercise and is described in the aforementioned report. The model grid consisted of 1,036 
nodes, which define 966 four-noded elements. The boundary condition assignments and 
other input variables, as well as results and conclusions, have also been discussed in the 
previous report. 

During the presentation of the model results to the Office of the New Mexico State 
Engineer, a number of issues came up. It was agreed that we would respond to several of 
those comments, including: 

1. That submarine canyons ofthe Capitan Reef be referred to as "constrictions" to regional 
flow, rather than as "barriers". 

2. That another model run be conducted in which no injection occurs whatsoever for 
approximately 1,000 years (no regional gradient either). This was brought up due to an 
earlier discussion in the model report concerning the effects of molecular diffusion upon the 
model results, with or without injection. 

3. That the implementation ofthe storage term in SUTRA calculations be explained. 

4. That the implementation ofthe equivalent fresh-water head concept into SUTRA be 
explained. 

The remainder of this addendum consists of responses to the above issues. 

As we are in a process of converting over to a new graphic display system, the model 
results are displayed somewhat differently than in the previous report. The new system 
involves the display of gray scale and/or color bands for the depiction of the distribution of 
a paramter (such as TDS) in two dimensions. 
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Addendum 

1. That submarine canyons ofthe Capitan Reef be referred to as "constrictions" to regional 
flow, rather than as "barriers". 

We concur on this point. "Constrictions to flow" is a more appropriate description of 
what is likely occuring than "barriers to flow". 

2. That another model run be conducted in which no injection occurs for approximately 
1,000 years (no regional gradient either). 

In the Assumptions section of the previous report, it was stated: 

"For the second scenario, there is no regional gradient to carry the brines away 
from the Pecos. From that standpoint, the second scenario is more conservative than 
the first scenario, since the high TDS water is allowed to diffuse naturally, over time 
towards the low TDS zones. An ultimate consequence of this initial condition for the 
second scenario is that if the model were run long enough, even without any brine 
injection from the proposed position, the high TDS zones would completely invade 
the low TDS zones, eventually making the average brine concentration greater than 
10,000 ppm throughout the entire model domain. Once again the reader is cautioned 
to take note of this artifact when reviewing the model results." 

During the model presentation, it was suggested by the reviewers that an additional run 
be conducted in order to ensure that all of the ambient brine that appeared in the 
simulation to be moving towards the Pecos (an almost undetectable quantity) was 
moving solely due to this diffusion process, and not due to the injection activity. 

This additional run has been conducted. The run setup is identical to the previous case 
(labeled Scenario #2 in the report) in every respect except that no brine injection occurs 
in the first 50 years of the simulation. 

In Figures 1. and 2., regions of solid shades are regions of a constant TDS interval. 
By visual comparison with, for example, Figure D13 of the previous report, the 
correspondance in values can be readily determined. Basically, the major bands of 
shading correspond with the 0, 10000, 20000, 50000, and 100000 ppm zones of 
previous figures. 

Figure 1 shows the TDS distribution for the original Scenario #2 at 1,058 years. The 
artifact of the injection activity over 1,000 years earlier is still visible as a small light 
gray patch. 

Figure 2 shows the TDS distribution for the new run. The injection artifact is no longer 
visible, since it doesn't exist. Other than that change, it is virtually impossible to detect 
any differences in the TDS distribution between these figures. 

This result confirms that the injection activity as modeled, which utilizes extremely 
conservative assumptions, has no discernable impact upon the position of brines near 
the Pecos River. 
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Addendum 

3. That the implementation ofthe storage term in SUTRA calculations be explained. 

This has been done and the calculations are included as an attachment. 

4. That the implementation ofthe equivalent fresh-water head concept into SUTRA be 
explained. 

This has been done and the calculations are included as an attachment. 
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