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APPENDIX C Water Discharge Quality and Quantity Data 1 

WYPDES SAMPLING PARAMETERS 2 

• pH 3 
• Chemical oxygen demand (COD) 4 
• Conductivity 5 
• Oil and grease 6 
• Chloride 7 
• Total dissolved solids (TDS) 8 
• Radium-226 9 

NPDES PERMIT NUMBERS  10 

• WY0032115 Peripheral Water Injection Facility 11 
• WY0028894 Tank Battery B-1-3 12 
• WY0028274 B-TP Battery 13 
• WY0028274 B-TP Battery #2 14 
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Table C-1. Water quantities and properties for potential geothermal projects 

Tensleep Battery Madison 1 Madison 2 
Application 

Brine feed Brine discharge 
from treatment Brine Cooling 

water Brine Cooling 
water 

Quantity, bpd 40,000 40,000 20,000 30,000 6,000 9,000 
Analysis 
Cations 
Potassium, mg/l 86.9 91.5 80 88.6 79 88.6 
Sodium, mg/l 604 800 554 871 642 871 
Calcium, mg/l 262 259 353 259 245 259 
Magnesium, mg/l 33.6 34 37 49.4 31.5 49.4 
Iron-total, mg/l <0.03 0.33 0 0.06 0.1 0.06 
Anions 
Sulfate, mg/l 830 891 1,030 1,090 796 1,090 
Chloride, mg/l 876 1,040 850 1,060 2,141 1,060 
Carbonate, mg/l <1.0 <1.0 0 <1 1,439 <1 
Bicarbonate, mg/l 143 280 85 287 44.6 287 
Solids 
TDS @180C, mg/l 3,120 3,640 2,945 3,980 3,140 3,980 
Total solids, NaCl 

equivalents, mg/l 2,133 2,570 2,431 2,780 2,141 2,780 
Chloride as NaCl, mg/l 1,444 1,710   1,750 1,439 1,750 
NaCl % of TDS, mg/l 42.1 44   40.3 44.6 40.3 
Sample Conditions 
pH (s.u.) 8.1 8.2 7.18 8.25 7.5 8.25 
Ionic strength (u) 262 2,590   259 245 259 
Accuracy (sigma) 0.01 -0.43   0.5 -1.78 0.5 
Other Properties 
Calcium hardness as 

CaCO3, mg/l 654 647   647 612 647 
Magnesium hardness as 

CaCO3, mg/l 138 140   203 130 203 
Total hardness as CaCO3, 

mg/l 792 787   850 742 850 

Sodium adsorption ratio 9.31 12.4   13 10.2 13 
Specific gravity 1.002 1.002   1.003 1.002 1.003 

Conductivity, μmho/cm 4,680 5,420   5,840 4,780 5,840 
Resistivity, 68F Ohm 

meter 2.137 1.845 2.5 1.712 2.092 1.712 
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Table C-1. Water quantities and properties for potential geothermal projects (continued) 

Tensleep Battery Madison 1 Madison 2 
Application 

Brine feed Brine discharge 
from treatment Brine Cooling 

water Brine Cooling 
water 

Probable Mineral Residue, Dry  
NaCl, mg/l  1,314 1,600   1,610 1,402 1,610 
CaSO4, mg/l 730 567   559 681 559 
Na2SO4, mg/l 313 612   859 325 859 
Ca(HCO3)2, mg/l 190 372   559 177 559 
MgSO4, mg/l 166 168   381 156 381 
KCl, mg/l 166 146   245 47.5 245 
Organics 
O&G (total recoverable) 

ppm 150 1.7 0 ND 0 ND 
 2 
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APPENDIX D Comments and Responses 1 

Commentors 2 

United States Fish and Wildlife Service (USFWS) 3 

Anadarko Petroleum Corporation 4 
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UNITED STATES FISH AND WILDLIFE SERVICE (USFWS) COMMENTS 1 

General Comments 2 

The USFWS suggests that “ … the additional infrastructure will increase habitat fragmentation through 3 
road construction and other surface disturbances” … recommending that we “develop additional measures 4 
as discussed below and include such measures in the final EA. We also suggest that the final EA include a 5 
map indicating important wildlife habitat (e. g. raptor nest locations, black-tailed prairie dog colonies) in 6 
relation to the proposed activities.” 7 

DOE Response:  DOE would like to clarify that this maturely developed oil field, extensively worked for 8 
nearly a century, is unlikely to see the kind of additional habitat fragmentation that would call for the 9 
additional protective measures recommended. Anticipated Infrastructure additions are either already been 10 
evaluated in the EA or will be addressed in future evaluations under the NEPA. DOE has intentionally 11 
avoided providing maps of important wildlife habitats in order to limit public awareness and possible 12 
disturbance of those resources. However, DOE is fully prepared to share this information with 13 
organizations having a need to know, such as the USFWS. 14 

Specific Comments 15 

Black-tailed Prairie Dog:  The USFWS is encouraging “the DOE to protect prairie dog colonies for their 16 
value to the prairie ecosystem … ” noting that “Mountain plover and other species of management 17 
concern may occur in prairie dog colonies, therefore we recommend avoiding construction activities in 18 
prairie dog colonies. 19 

DOE Response:  In 2007, DOE conducted a review of the prairie dog communities and found them to be 20 
healthy. In 2008, DOE contracted a Range Manager to survey the site and provide recommendations for 21 
habitat management at RMOTC / NPR-3. He found that the previously healthy communities had been 22 
virtually eradicated, apparently as a result of a plague that infected not only the community located on the 23 
NPR-3 reserve but also on surrounding private proprieties adjacent to the field. On completion of the 24 
survey the Range Manager concluded that anticipated construction or operations activities near or 25 
adjacent to the prairie dog town would have no significant impact to the prairie dog communities. 26 
Therefore, activities planned in the near term are unlikely to have any impact upon these already 27 
decimated colonies. Black-tailed prairie dog colonies currently are managed as a Special Status Species. 28 
Operationally, DOE practices avoidance of construction activities in prairie dog colonies whenever 29 
possible or minimization of such activities where necessary. 30 

Raptors:  The USFWS acknowledges information provided on raptors in the EA, but seems to discount 31 
the statement on page 81 indicating no anticipated impacts to nesting raptors from planned human 32 
activities, going on to recommend “that the final EA include provisions to coordinate with the Service to 33 
identify species-specific timing and spatial buffers to protect nest sites in the project area. 34 

DOE Response:  Current management does establish a buffer zone (controlled surface use) around raptor 35 
nest sites that considers topography and special status prey habitats surrounding the nest site. Raptor 36 
buffer zones around nests are ¼ to ½-mile in size for the period February 1 through July 31. The DOE has 37 
placed this more stringent policy to restrict and to control access to known nesting sites. All of the nests 38 
are located in very rough terrain and access to these locations has been restricted. There is no intent to 39 
develop these areas for production or testing.  40 
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Further on Raptors:  The USFWS goes on to note that “Two primary causes of raptor mortality are 1 
electrocutions and collisions with power lines, suggesting under the assumption “since your projects may 2 
involve construction of new power lines or modification of existing lines” … “the DOE should 3 
“implement measures to ensure raptors are protected by raptor-proofing the power lines” and clearly state 4 
the protections in the final EA. 5 

DOE Response:  DOE does not anticipate any major construction of new power lines or modification of 6 
existing lines. The experimental wind turbines are restricted to sections 3, 33 and 34. These are more than 7 
3 miles from the nearest nest.  8 

Greater Sage Grouse:  The USFWS states that “while the EA indicates that there are no known leks on 9 
the site (page 61), sage-grouse may still use the area.” and then goes on to offer recommendations for the 10 
improvement of sage-grouse habitat. 11 

DOE Response:  No observations of sage grouse have been recorded.  In this year’s range management 12 
survey of the site, a Range Manager fully familiar with grouse habitat observed that poor soils, extensive 13 
weed invasions, and human disturbance of the area probably result in no sage-grouse habitat favorable for 14 
improvement efforts. 15 

Selenium Issues:  The USFWS summarizes the potential for selenium in geologic formations underlying 16 
RMOTC/NPR-3 and recommends that, “Formation water produced along with the oil should be analyzed 17 
for selenium and other trace metals to determine if concentrations are above thresholds that may pose a 18 
risk to aquatic organisms and sensitive species of aquatic birds.” 19 

DOE Response:  RMOTC is actively working with the WYDEQ to establish a baseline assessment of 20 
selenium concentrations in water, soil, and biotic samples. Results will be evaluated to assess the 21 
potential for environmental impacts identified by USFWS. If it is determined that such potentials exist, 22 
the DOE will work with WYDEQ and the USFWS to determine whether any remedial measures are 23 
required. 24 

Reclamation:  The USFWS suggests that “the EA lacks specificity in requiring soil stabilization and the use 25 
of native vegetation” and suggests “clarifying the language to apply to all ground disturbing activities and 26 
include requirements for control of non-native vegetation and use of native vegetation in all reclamation. 27 

DOE Response:  The EA has been revised as suggested to indicate that soil stabilization and the use of 28 
native seed mixes recommended by the U. S. Bureau of Land Management are standard reclamation 29 
practices for reclamation of surface disturbances caused by human activities at RMOTC/NPR-3. The 2008 30 
range management survey indicates that the suggested control of non-native vegetation in this area of long-31 
term activity and poor soils over a 10,000 acre area would not be successful.  32 

Wind Power:  The USFWS returns here to the subject of wind tower impacts on raptors and other migratory 33 
birds, citing wind farm studies in California as a basis for recommending “siting towers to minimize 34 
potential impacts to migratory birds … ” suggesting “the final EA should include provisions for further 35 
coordination with the Service prior to planning wind power projects” and further requesting notification of 36 
any decision made on these projects.” 37 

DOE Response:  Although DOE does not consider that the results of the large wind farms at Altamont are 38 
applicable to the small single tower installations proposed at RMOTC, their siting at least three miles from 39 
the nearest raptor nests was specifically done to address this concern. Raptors and, to a lesser extent, other 40 
migratory birds are most likely to orient their flights along the bluffs we are intentionally avoiding rather 41 
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than within the open basin selected for tower locations. DOE will inform the FWS of decisions made on the 1 
proposed wind projects, as requested, and will consult with the FWS on any future wind project.  2 

ANADARKO COMMENTS 3 

General Comment 4 

The site-wide assessment analyzes the potential impacts of proposed operations at RMOTC over the next 5 
five years. One of the proposals to be implemented over the next five years is an Enhanced Oil Recovery 6 
Technologies Project (EOR Project). The EOR Project is described in detail in the EA beginning at page 7 
18. The FOR Project proposes to use C02 from Anadarko's operations to the north of the RMOTC and 8 
includes a proposal to construct and operate a C02 pipeline lateral that would connect to Anadarko's 9 
existing C02 pipeline. 10 

Although Anadarko supports and appreciates the efforts of the DOE to develop new technologies to 11 
improve oil and gas production, at this time Anadarko does not have any excess C02 that could be 12 
provided to DOE for purposes of this project. Because Anadarko does not have any excess C02, the 13 
proposed pipeline lateral contemplated in the EA will not likely be built. However, there may be other 14 
sources of C02 available to DOE, and to the extent such sources are available, DOE may wish to consider 15 
revising the EA to analyze any potential impacts associated with obtaining such C02, including 16 
transportation. 17 

DOE Response:  While previous discussions with Anadarko had indicated that this proposed action 18 
could be viable, based on the comment letter DOE understands that surplus CO2 is not currently available 19 
from Anadarko. As DOE evaluates the results of its ongoing EOR pilot project, the viability of a full-20 
scale EOR project will be assessed. If and when a full-scale EOR project is deemed beneficial at some yet 21 
to be determined time in the future, DOE would again discuss with Anadarko the option of extending a 22 
CO2 pipeline to Anadarko’s existing line along one of the routes assessed in this EA. If such an option 23 
was not available or different routes would need to be considered, under DOE’s NEPA procedures, DOE 24 
may supplement this SWEA with additional analyses to support that future decision-making. 25 




