


Attachment 5 - Work Plan:  Groundwater Monitoring wells in Middle Amargosa Valley, California Valley, Pahrump Valley, and Mesquite Valley Groundwater Basins
Technical Scope of Work:  The following tasks are recommended as important initial steps toward developing a groundwater elevation monitoring network in southeastern Inyo County.  The tasks consist of:
· Installation of 8 piezometers / groundwater monitoring wells (wells);
· Geochemical sampling of the eight wells; 
· Placement of continuous groundwater-level recording instrumentation; and,
· Continued periodic groundwater elevation for one year subsequent to well installation.
This scope includes the installation of eight monitoring wells shown in Figure 1.  Table 1 gives the location and ownership of proposed wells.  Wells are located at key locations for determining groundwater flow paths, presence/absence of interbasin flow, monitoring potential impacts of solar development, and assessing groundwater flow to the Amargosa River.  It is anticipated that depth to groundwater is less than 150 feet at these sites.  Locations are approximate, and will be finalized based on minimizing disturbance, access roads, and any other factors that may be revealed during the CEQA/NEPA process.
Table 1.  Approximate location, groundwater basin, and land owner for proposed wells.
	Location description
	Section
	Groundwater basin
	Land Owner

	N. end Chicago Valley
	Sec. 20 T24N R8E
	M. Amargosa
	BLM

	Above Resting Spring
	Sec. 6 T21N R8E
	M. Amargosa
	BLM

	S. of Eagle Mt.
	Sec. 3 T23N R6E
	M. Amargosa
	BLM

	Mid Chicago Valley
	Sec. 20 T22N R8E
	M. Amargosa
	BLM

	Head of Willow Creek
	Sec. 27 T20N R8E
	California
	Amargosa Conservancy

	Tule Spring
	Sec. 18 T20N R9E
	California
	BLM

	Pahrump Valley
	Sec. 7 T20N R10E
	Pahrump
	BLM

	Mesquite/Sandy Valley
	Sec. 19 T20N 12E
	Mesquite
	BLM



Background:  The Amargosa River Basin, which spans two states, three counties and one National Park, exists as one of the most important desert waterways in the southwestern United States.  Both the groundwater and surface water in the basin support a unique and diverse ecosystem, while also supporting human needs through domestic, agricultural, wildlife, stock-watering, mining and other industrial uses.  As the river is a groundwater-fed surface water body, relatively small variations in the groundwater surface elevation can have considerable effects on the ability for the river to maintain surface flow.  While the Nevada portion of the basin has been well-studied, primarily as a result of hydrologic studies centered on the Nevada Test Site and the Yucca Mountain Project, the California portion of the basin has seen relatively little in the way of regional hydrogeologic monitoring or investigations.
[bookmark: _GoBack]Purpose:  The goal of this project is to establish a network of monitoring wells that will meet multiple objectives in the region.  Regional objectives include compliance with monitoring requirements under the California Statewide Groundwater Elevation Monitoring Program (CASGEM), support for ongoing  and necessary research, monitoring for the Amargosa Wild and Scenic River corridor, collection of data relevant to transboundary (California/Nevada) groundwater management, and creation of facilities for monitoring hydrologic impacts of burgeoning solar development in the region. The following tasks will provide Inyo County and the cooperating organizations associated with Amargosa Conservancy’s Amargosa River Hydrologic Survey, the greatest benefit in accomplishing the goals of developing a greater understanding of the region’s hydrologic system, while establishing a long-term groundwater monitoring network protective of the resources present and satisfying of CASGEM monitoring requirements.  
Tasks:  Task description and cost estimates for well installation and initial monitoring.
Task 1 – Permitting and Pre-field Activities, $22,424
This task includes all activities related to the acquisition of permits for each drilling location and other pre-field activities including:
· Health and Safety
· Drilling site access assessment and USA (underground service alert) pre-marking 
· Permitting / agency interfacing
· Subcontractor scheduling
Permits for the installation of each monitoring well will be obtained from up to three organizations, depending on the location of proposed well.  Each well will need an installation permit from Inyo County Environmental Health Department.   Additionally, if the well is located on BLM lands, which most wells will be, a permit from the BLM will be required.  There is no cost associated with the BLM permitting process, but a significant amount of time will be needed to compile and submit the information required by the BLM.  BLM generally needs one to two months to process permits, so this process should be started as soon as possible.  Finally, if the well is within a California Department of Transportation (CalTrans) right of way, an encroachment permit from that agency will be needed at a cost of $492 for each drilling location.  The well location will be chosen such that private access agreements will not be required.  Of note is that the location Middle Amargosa Valley has already been permitted by Inyo County, Caltrans, and BLM.
Health and safety (H&S) includes the preparation of a site specific H&S plan, and the acquisition of any items needed for the implementation of the drilling aspect of the job.  These activities will have minimal costs as an H&S plan for the previous well installation work can be modified for this work.
Each of the proposed drilling locations will be visited prior to the submittal of permits.  The visits will determine the final locations of each well site based on minimizing disturbance and suitability for drill rig access.  If possible, this visit will be coordinated with representatives of each of the permitting agencies in order to get real time feedback on the proposed well locations.  Each proposed well location will be marked for USA utility location services.
Task 2 – Well Installation, $171,798
Each well will be constructed using four-inch diameter PVC casing and screen.  At the surface, the well casing will stick up approximately two and a half feet above the surface and will be encased in a lockable steel monument set in concrete.  Each well will be developed following installation.  Following development, water samples will be collected from each well and analyzed for the following constituents:
· Metals (Sb, As, Be, B, Cd, Cr, Cu, Fe, Pb, Li, Mn, Se, Si, Ag, Sr, Tl, Zn)
· Cations (Ca, Mg, Na, K)
· Anions (SO4, NO3, Cl, F)
· Alkalinity, Hardness, Total Dissolved Solids, Specific Conductance
There is a significant amount of uncertainty in the depth to water at each proposed drilling site.  In order to achieve project success in the face of such uncertainty, drilling costs have been biased toward finding water at deeper depths.  It is anticipated that depth to water will generally be less than 150 feet.  The well installation activities are expected to span a period of between two and three weeks.
Task 3 – Monitoring, $39,052
This task includes the installation of data logging pressure transducers in each new well and ongoing monitoring of the wells to download the data and to maintain the loggers.  Following completion of all wells, transducers will be specified, purchased, and installed.  The transducers will be checked and downloaded on a monthly basis for the first two months following their installation.  From then on, the transducers will be checked and downloaded on a bimonthly basis.  The downloaded data will be appended to data files for each well and checked for anomalies which might indicate a transducer fault or other problems with the data collection process.  Monitoring will continue for at least one year following the installation of the transducers.
Task 4 – Analysis and Reporting, $16,675
Following the installation, development and sampling of the monitoring wells, a well construction report will be prepared detailing all activities including the sampling results.  The report will include all permits, soil and well installation logs, water level and quality data obtained from well development, and laboratory reports from the groundwater sampling. 
Following each transducer data download event, all data will be compiled into a single excel spreadsheet.  Following the completion of one year of data downloads, a letter report will be completed and summarizing monitoring network operation and analysis of observations.


[image: ] 
Figure 1.  Locations of proposed monitoring wells.
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