
 

FACT SHEET 
(Pursuant to Nevada Administrative Code [NAC] 445A.401) 

 
Permittee Name: Schlumberger Technology Corporation 
Project Name:  Clayton Valley Rapid Infiltration Basins 
Permit Number: NEV2020116 
Review Type/Year/Revision: New Permit 2021, Fact Sheet Revision 00 
 
A. Location and General Description 

Location: The Clayton Valley Rapid Infiltration Basins (RIBs) is a water 
management facility located in Esmeralda County, within Section 29, Township 2 
South (T2S), Range 40 East (R40E), Mount Diablo Baseline and Meridian, 
approximately 3 miles southeast of the town of Silver Peak, Nevada. The facility is 
located exclusively on public land administered by the U.S. Bureau of Land 
Management (BLM), Tonopah Field Office. 
 
Site Access: The Project Area can be accessed from Tonopah, Nevada, by traveling 
approximately 34 miles west on United States Highway 95 (US 95), turning south 
onto NV-265, traveling approximately 20 miles to the town of Silver Peak and 
continuing south on Lida Wash Road (Esmeralda County Right-of-Way N-92359) 
for approximately another 5 miles to an unnamed road, turning east and traveling 
approximately 3 miles to the Project Area. 
 
General Description: Schlumberger Technology Corporation (Schlumberger) is 
the Permittee for the Project and is authorized to discharge 116.7 gallons per minute 
(168,048 gallons per year) from the Clayton Valley Pilot Plant permitted under 
NEV2020114. The Project has an anticipated operational period of approximately 
18 months during which  the plant will operate intermittently, and shut down while 
optimizing  the process. Any revision resulting in a change to the fluid management 
plan requires the submittal of a Permit modification and applicable fee. 
 
Schlumberger intends to deploy a novel lithium recovery process, to recover 
lithium and produce either lithium carbonate or lithium hydroxide monohydrate 
without the need for conventional evaporation ponds. This approach has not yet 
been used on a commercial scale for the recovery of lithium from brine. As a benefit 
of this novel process, the consumptive use of water would be significantly less 
when compared to conventional processing. Most of the brine pumped from the 
aquifer would be returned and infiltrated into the basin. The proposed process 
involves the conversion of the lithium in the Clayton Valley brines into a lithium 
carbonate or lithium hydroxide product. The avoidance of the long evaporation 
cycle results in a much faster time to produce a finished lithium product than 
conventional lithium brine extraction operations. 
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The Project is required to be designed, constructed, operated, and closed without 
any release or discharge from the fluid management system, except as authorized 
in the Permit and for meteorological events which exceed the design storm event.    

B. Synopsis 
Geology: The basement rock of Clayton Valley consists of late Neoproterozoic to 
Ordovician carbonate and clastic rocks that were deposited along the ancient 
western passive margin of North America. During late Paleozoic and Mesozoic 
orogenies, the region was shortened and subjected to low-grade metamorphism, and 
granitoids were emplaced at about 155 and 85 million years ago (Ma). Extension 
commenced at approximately 16 Ma and has continued to the present, with changes 
in structural style as documented in the Silver Peak-Lone Mountain Extensional 
Complex. A metamorphic core complex just west of Clayton Valley was exhumed 
from mid-crustal depths during Neogene extension. There is a Quaternary cinder 
cone and associated basaltic lava flows in the northwest part of the basin.  
 
The basin is bounded to the east by a steep normal fault system toward which basin 
strata thicken. These basin-filling strata compose the aquifer system which hosts 
and produces the lithium-rich brine. The north and east parts of Clayton Valley are 
flanked with Miocene to Pliocene sediments containing multiple primary and re-
worked volcanic ash deposits within fine-grained clay and silt units. These deposits 
are a part of the Esmeralda Formation, a sedimentary sequence grading from coal-
bearing siltstones, sandstones and conglomerates at the base to fine-grained, 
tuffaceous lacustrine sediments at the top of the section.  
 
The presence of travertine (a variety of limestone or calcium carbonate) deposits 
which occur in the northeast part of the valley, as well as the west and central parts 
of the valley are evidence of past hot spring activity on the valley floor. At the base 
of Paymaster Canyon, gravity and seismic surveys have been conducted to map the 
Weepah Hills detachment fault and reveal the presence of tuff at depth coincident 
with a geothermal anomaly. 
 
Hydrology: Recharge to the basin from surface water occurs by precipitation and 
runoff, controlled by the ephemeral streams in alluvial washes and at mountain 
fronts. Recharge via groundwater to the basin is from Big Smoky Valley inflow 
and to a lesser extent, inflows from Alkali Springs Valley, and potentially from Fish 
Lake Valley and Lida Valley basins. Clayton Valley is a closed basin and, 
consequently, outflow from the basin is solely from evapotranspiration at the 
lowland areas of the valley.   
 
Groundwater flows from the higher elevations toward the center of the valley with 
steeper gradients in the mountains and extremely flat gradients across the playa. 
The lowest groundwater elevations based on available data are between 4080 and 
4110 feet above mean sea level (ft amsl) and generally occur in the vicinity of the 
Silver Peak Lithium Operation (SPLO) evaporation ponds. Groundwater extraction 
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for the SPLO operation further contributes to the already internally draining nature 
of the basin by lowering the groundwater in the playa. 
 
Background Water Quality: Water quality samples have been collected from 8 
wells in the area. The total dissolved solids (TDS) present in the representative 
water samples ranged from 430 to 100,000 mg/L. Nearest to the Project Area, two 
wells have Profile I exceedances for chloride (65,000 to 66,700 mg/L), iron (0.964 
mg/L), magnesium (460 to 510 mg/L), manganese (2.4 to 5.15 mg/L), sulfate 
(2,680 to 4,800 mg/L), and TDS (92,400 to 110,000 mg/L).  
 
Groundwater samples will be collected from CV-9 (brine well) and MW-1 
(monitoring well) to confirm baseline conditions with respect to Profile I reference 
values, as well as radionuclides present in the natural brine. A schedule of 
compliance item in the Permit requires the submittal of a Profile I analysis of the 
discharge and groundwater samples from both wells to the Division prior to 
commencing operations. 
 
Brine Extraction and Processing: A single well adjacent to the temporary Pilot 
Plant, CV-9, will be the primary source of brine to the facility. Brine will be pumped 
at a maximum 116 gallons per minute (gpm), filtered for solids, and pumped into 
one of seven 21,000-gallon storage tanks at the Pilot Plant in preparation for 
processing. 

 
The pH of the incoming brine will be carefully monitored and regulated by dosing 
precise amounts of dilute hydrochloric acid. Brine which has had its pH lowered 
will be stored in a separate 21,000-gallon storage tank within a high-density 
polyethylene (HDPE) lined area. The brine is then passed through a direct lithium 
extraction process where the lithium from the high salinity brine is transferred to a 
low-salinity water (less than 3,000 mg/L TDS). Once the lithium is removed, the 
lithium-depleted brine would pass to a 21,000-gallon accumulation tank for pH 
neutralization and infiltration at the rapid infiltration basins (RIBs). 
 
After pre-treatment, the brine passes through several other steps including brine 
polishing, lithium concentration, and lithium conversion and crystallization.  

 
A reverse osmosis (RO) system will be used to generate low-salinity water for the 
pre-treatment step. Lithium-depleted brine which will be discharged from the front 
side of the pre-treatment process passes through an RO-based membrane system. 
The permeate from the system will be fed back into the back side of the pre-
treatment system to provide low-salinity water. The concentrate would then be 
discharged to the RIB. 

 
Rapid Infiltration Basins: As previously described, two streams from the Clayton 
Valley Pilot Plant will be returned to the reservoir through rapid infiltration basins. 
The first is the depleted brine which is discharged from pre-treatment step, and the 
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second is RO concentrate. Both streams will be combined then analyzed and 
compared to Profile I standards as well as total organic carbon to assess potential 
residual anti-scalant in the brine and ensure waters of the State will not be degraded.  

 
The Project is estimated to generate spent brine at a maximum rate of 116 gpm and 
is assumed to operate intermittently for approximately 18 months. The schedule 
would likely be variable based on operational needs of the Pilot Plant, with some 
periods of 24-hour per day operations and other periods of reconfiguration or low-
intensity operation during day shifts only. 

 
Schlumberger will construct and operate three RIBs; however, only one RIB will 
be active at any one time. The RIB will be excavated to a minimum depth of 3 feet 
in undisturbed ground and have an approximate 1-foot high embankment 
surrounding each cell for a total depth of 4 feet which accounts for 1 foot for 
operation, 1 foot for emergency storage, and 2 feet of freeboard. 
 
Based on the results of a Web Soil Survey, the area encompassing the proposed 
RIB location is comprised of the Gynelle-Gynelle-Orcito association and shows a 
saturated hydraulic conductivity of 13 inches per hour for soils between a depth of 
3 feet to 6 feet. The hydraulic conductivity from the Web Soil Survey is the assumed 
infiltration rate for the preliminary RIB design and will be updated once the soils 
investigation and testing has been completed. A schedule of compliance item in the 
Permit requires the data from the soil investigation and the final RIB design and 
operating plans (if revised) to be submitted to the Division for approval prior to 
initiating infiltration operations.  
 
Each cell has an infiltration surface area of approximately 8,560 square feet. Cells 
are comprised of 3 horizontal to 1 vertical (3:1) interior and exterior slopes to an 
embankment crest set at an elevation of approximately 4 feet above cell basin. 
Spillways between cells are set at an elevation of approximately 2 feet above cell 
basin elevation. Each cell has an access ramp that is sloped at 5:1 for maintenance. 
 
A perimeter stormwater channel directs stormwater from the southeast around RIB 
and discharge to the flat area to the northwest of the RIB. 
 
Following RIB construction and prior to the commencement of infiltration 
operations, a piezometer (CV-PZ1) will be installed to evaluate mounding. Depth 
to the uppermost saturated interval is anticipated to range from approximately 46 
to 56 feet bgs. The borehole drilled would be a minimum of 5 inches, nominal in 
diameter. The piezometer would be constructed with a 20-foot screen placed near 
the top of the water table at the time of drilling. The total depth of the piezometer 
is anticipated to be less than 100 feet. The piezometer would be constructed with 
1-inch nominal Schedule 40 polyvinyl chloride (PVC).  
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C. Receiving Water Characteristics 

In the immediate vicinity of the Project Area, groundwater depth is 
approximately 53 to 56 feet below ground surface. There are no permanent, 
naturally occurring surface waters in the Project area. The groundwater flow 
direction is from the mountains toward the center of the valley (southeast to 
northwest) with no outflow other than evapotranspiration and/or pumping. 
Groundwater quality in the basin is poor and exceeds Profile I reference values 
in multiple constituents including aluminum, arsenic, chloride, magnesium, 
manganese, sulfate, and TDS. Brine pumped from the new CV-9 well would be 
expected to also have large TDS concentrations and multiple Profile I 
exceedances, and would be discharged into the same single, multi-layer, 
unconfined aquifer system. 
 

D. Procedures for Public Comment 
The Notice of the Division’s intent to issue a Permit authorizing the facility to 
construct, operate and close, subject to the conditions within the Permit, is being 
published on the Division website: https://ndep.nv.gov/posts/category/land. The 
Notice is being mailed to interested persons on the Bureau of Mining Regulation 
and Reclamation mailing list. Anyone wishing to comment on the proposed Permit 
can do so in writing within a period of 30 days following the date the public notice 
is posted to the Division website. The comment period can be extended at the 
discretion of the Administrator. All written comments received during the comment 
period will be retained and considered in the final determination. 
A public hearing on the proposed determination can be requested by the applicant, 
any affected State or intrastate agency, or any interested agency, person or group 
of persons. The request must be filed within the comment period and must indicate 
the interest of the person filing the request and the reasons why a hearing is 
warranted. 
Any public hearing determined by the Administrator to be held must be conducted 
in the geographical area of the proposed discharge or any other area the 
Administrator determines to be appropriate. All public hearings must be conducted 
in accordance with NAC 445A.403 through NAC 445A.406. 

E. Proposed Determination 
The Division has made the tentative determination to issue the new Permit. 

F. Proposed Limitations, Schedule of Compliance, Monitoring, Special 
Conditions  
See Section I of the Permit.  

G. Rationale for Permit Requirements 
The facility is located in an area where annual evaporation is greater than annual 
precipitation. Therefore, it must operate under a standard of performance which 

https://ndep.nv.gov/posts/category/land
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authorizes no discharge(s) except for those accumulations resulting from a storm 
event beyond that required by design for containment. 
The primary method for identification of escaping process solution will be placed 
on required routine monitoring of leak detection systems as well as routinely 
sampling downgradient monitoring well(s) and surface water. Specific monitoring 
requirements can be found in the Water Pollution Control Permit. 

H. Federal Migratory Bird Treaty Act 
Under the Federal Migratory Bird Treaty Act, 16 U.S. Code 701-718, it is unlawful 
to kill migratory birds without license or permit, and no permits are issued to take 
migratory birds using toxic ponds. The Federal list of migratory birds (50 Code of 
Federal Regulations 10, 15 April 1985) includes nearly every bird species found in 
the State of Nevada. The U.S. Fish and Wildlife Service (the Service) is authorized 
to enforce the prevention of migratory bird mortalities at ponds and tailings 
impoundments. Compliance with State permits may not be adequate to ensure 
protection of migratory birds for compliance with provisions of Federal statutes to 
protect wildlife. 
Open waters attract migratory waterfowl and other avian species. High mortality 
rates of birds have resulted from contact with toxic ponds at operations utilizing 
toxic substances. The Service is aware of two approaches that are available to 
prevent migratory bird mortality: 1) physical isolation of toxic water bodies through 
barriers (e.g., by covering with netting), and 2) chemical detoxification. These 
approaches may be facilitated by minimizing the extent of the toxic water. Methods 
which attempt to make uncovered ponds unattractive to wildlife are not always 
effective. Contact the U.S. Fish and Wildlife Service at 1340 Financial Boulevard, 
Suite 234, Reno, Nevada 89502-7147, (775) 861-6300, for additional information. 
Prepared by: Michelle Griffin 
Date:  13 July 2021 

Revision 00: New Permit. 


	FACT SHEET

