


Attachment 4 - Project Description: Groundwater Monitoring wells in Middle Amargosa Valley, California Valley, Pahrump Valley, and Mesquite Valley Groundwater Basins
Goal:  The goal of this project is to establish a network of monitoring wells in the southeastern region of Inyo County.   These wells will be in four groundwater basins: Pahrump Valley, Middle Amargosa Valley, California Valley, and Mesquite Valley (Figure 1).  This project supports multiple local, state, interstate, and federal needs: this network will support compliance with monitoring requirements under the California Statewide Groundwater Elevation Monitoring Program (CASGEM), support ongoing  and necessary research related to interbasin groundwater flow, provide monitoring for the Amargosa Wild and Scenic River corridor, provide data relevant to transboundary (California/Nevada) groundwater management, and create facilities for monitoring hydrologic impacts of burgeoning solar development in the region.

Project:  This project will site, install, and develop eight monitoring wells.  Each monitoring well will be sampled for geochemical constituents and be equipped with a pressure transducer and data logger.  One year of data collection and reporting is included in this project.  This well network will improve monitoring and understanding of regional groundwater flow in a region where data is sparse and numerous regulatory and scientific data gaps exist.
 
Background:  In this region, groundwater basins are connected by interbasin flow through intervening mountain blocks where the mountain blocks are composed of permeable carbonate rocks.  Because of the potential for interbasin flow, pumping activities in a basin can potentially affect groundwater elevations and flow in neighboring basins; therefore, monitoring, management, and mitigation measures need to be coordinated across basins.

In the Nevada portions of the Amargosa River Basin and Pahrump Basin, groundwater is already over-allocated and overdrafted.  Although pumping does not currently take place at the full amount entitled to by Nevada groundwater-rights holders, considerable impacts to the groundwater reservoir and associated springs have occurred, and full exercise of existing water rights would exacerbate and already dire overdraft condition.  Groundwater usage within the Northern Amargosa River Basin has steadily increased over the past 25 years, and the addition of a new industry to the area (solar power generation) will likely provide additional pressure on the groundwater resource.  Also, as groundwater usage increases in the Northern Amargosa River Basin, it is conceivable that groundwater flow into the Middle Amargosa River Basin could decrease.  In the Pahrump Valley, located between the likely recharge area for the carbonate-rock aquifer that feeds the California portion of the basin and the discharge areas along the Amargosa River,  pumping peaked at more than 40,000 acre-feet per year (AFY) in the 1960s and 1970s, and is slightly less than 20,000 AFY today.  

In 2009, the Amargosa River between Shoshone and the terminus of the Amargosa Canyon received Wild and Scenic status through an act of Congress.  As a result, the U.S. Bureau of Land Management (BLM) is developing a management plan for the Wild and Scenic portion of the River.  The Amargosa Conservancy, in cooperation with the USBLM and The Nature Conservancy, has been conducting hydrologic investigations to gain a better understanding of the California portion of the Amargosa River Basin. It is essential that hydrogeologic characterization of the California portion of the Basin take place in order for that management plan, and its associated management recommendations, to have a firm basis, and to assure that monitoring is conducted in a meaningful way to identify potential impacts to the river and its feeder springs before irreversible impacts from future groundwater development occur.

The California Statewide Groundwater Elevation Monitoring Program (CASGEM) was created as part of the 2009 Comprehensive Water Package (SBX7-6, Groundwater Monitoring).  SBX7-6, established a statewide program to collect groundwater elevations and make them publically available.  SBX7-6 legislation provides that groundwater elevations in all 515 groundwater basins identified in California Department of Water Resources (DWR) Bulletin 118 will be monitored in a manner sufficient to determine seasonal and long-term trends in groundwater elevation.  

CASGEM provides that certain local entities may assume responsibility for monitoring and reporting groundwater elevations.  Eligible monitoring entities are watermasters, groundwater management agencies, water replenishment districts, local agencies managing groundwater pursuant to a groundwater management plan, local agencies managing a basin pursuant to an integrated regional water management plan, a county, or a voluntary cooperative groundwater monitoring association.  If no prospective monitoring entity comes forward to assume responsibility for a monitoring area, DWR will assume responsibility and eligible monitoring entities with jurisdiction in the monitoring area may lose eligibility for state water grants and loans.  All or parts of 38 groundwater basins are within Inyo County.  In December, 2010, Inyo County applied to DWR to be the monitoring entity for Rose Valley, and was subsequently designated as the monitoring entity.  Los Angeles Department of Water and Power is the monitoring entity for Owens Valley.  To date, none of the other groundwater basins in the County have designated monitoring entities, leaving 36 basins without CASGEM monitoring entities.

Need:  The circumstances described above indicate that new groundwater monitoring facilities in these basins are necessary and timely:

1. Few monitoring wells exist in this region.  The USGS NWIS data base of groundwater wells identifies few wells in this region.  Discussions with USGS, USBLM, and the Amargosa Conservancy indicate interest in establishing a monitoring program and new monitoring wells are needed to inform studies and manage groundwater in the region. 
	
2. No monitoring entity has yet been identified for the California Statewide Groundwater Elevation Monitoring Program (CASGEM) for these basins.  These basins are remote, sparsely populated, and principally federally owned, and as a result, there are no eligible CASGEM monitoring entities in the area except Inyo County, and few suitable monitoring wells.  In order for Inyo County to apply for monitoring entity status, the County desires to be assured that facilities exist to fulfill CASGEM monitoring requirements.  With the state water bond being delayed, it is imperative to install these wells during the current LGA funding round.  Inyo County anticipates applying for CASGEM monitoring entity status for these basins if a suitable monitoring well network is established.
 
3. State and federal policies promote development of renewable energy projects, and with its abundant solar resources and undeveloped land, the Mojave Desert is an attractive target for solar energy development.  One project, the Hidden Hills Solar Energy Generating Station, in the California portion of Pahrump Valley is currently (July, 2012) in the staff review stage of the California Energy Commission permitting process.  In the Nevada portion of Pahrump Valley, four other projects are in various stages of planning.  Projects have also recently been proposed in the Nevada portion of the Middle Amargosa basin, and the USBLM is currently conducting environmental review of transmission facilities to support these projects.  Burgeoning solar development with its accompanying groundwater use may affect the groundwater system in the southeast part of Inyo County.  In order to assure adequate identification pre-project baseline conditions, it is imperative that groundwater monitoring facilities be established and monitoring begin prior to construction and operation of these power plants.

4. [bookmark: _GoBack]In 2009, the Omnibus Public Lands Management Act designated a portion of the Amargosa River as a wild and scenic river.  Flows in the wild and scenic reach of the Amargosa River are sustained by groundwater discharge to springs and to the river.   Because river flows are dependent on groundwater discharge, monitoring of the groundwater system is necessary to assess developing changes in water availability to the river.  Establishing groundwater monitoring in these basins will allow hydraulic head gradients to be tracked over time, and provide early-warning of whether groundwater extraction is affecting the river.  Discussions with BLM staff indicate that the BLM is favorable to installation of monitoring wells on BLM land.

5. In the Nevada portion of Pahrump Valley, the Nevada State Engineer has declared that the groundwater basin is in overdraft, and pumping in the Nevada portion of the basin potentially can affect groundwater elevations in the California portion of the basin.  Overdraft in the Pahrump basin may also affect groundwater elevations in neighboring California, Middle Amargosa, and Mesquite Valleys through interbasin flow.

Proposed well installations:  The project area and locations of planned monitoring wells are shown on Figure 1.  Table 1 gives approximate locations of each proposed well.
 
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



Well installations will be according to State well construction regulations and overseen be licensed drillers and registered geologists.  The approximate locations given in Table 1 and Figure 1 will be refined by working with land owners to assure drilling equipment access and to address any concerns land owners may have.  Each well will be developed according to standard practices for construction and development of monitoring wells.

Start-up monitoring:  Subsequent to development, each well will be sampled for geochemical constituents, pressure transducers and data loggers will be installed, and wells will be monitored quarterly for one year.  We anticipate that during the first year of operation, arrangements will be made with other stakeholders, through cooperation with our partners in the Inyo-Mono Integrated Regional Water Management Plan, we will be able to arrive at a plan for long-term monitoring of the well network.
Inyo County will coordinate with the Amargosa Conservancy, Bureau of Land Management, US Geological Survey, Desert Region Land Managers Group (federal agency staff work group), Inyo-Mono Integrated Regional Water Management Group, and California Department of Water Resources to ensure that the data generated by this project will be used in ongoing studies of groundwater resources in the region and fulfill CASGEM groundwater monitoring and reporting requirements.  We have discussed this project with representatives of these entities, one-on-one, and in the case of the Amargosa Conservancy, as members of the Inyo-Mono Integrated Regional Water Management Group.  Because this project meets multiple interests and needs in the region, these agencies and organizations have indicated support of this project.  Stakeholders and the interested public will be kept informed of project activities through meetings of the Inyo-Mono Integrated Regional Water Management Group, meetings of the Inyo County Water Commission, and data will be available through the CASGEM public data base housed by DWR.


Relation to groundwater management plan:  Inyo County’s groundwater ordinance (Ordinance 1004) and Resolution 99-43 comprise the part of the County’s groundwater management plan that is relevant to this region.  Ordinance 1004 requires that a groundwater transferor obtain a conditional use permit from the County, and as a condition of the permit, hydrogeological and related environmental impacts be identified, and based on such evaluation, monitoring, management, and mitigation measures be identified for groundwater transfer projects.  Resolution 99-43 establishes the County’s water policy to “protect the County’s environment, citizens and economy from adverse effects caused by activities relating to the extraction and use of water resources and to seek mitigation of any existing or future adverse effects resulting from such activities.”  The requirement in Resolution 99-43 that the County’s environment and economy be protected, and the reliance of  Ordinance 1004 on monitoring as a prerequisite for effective management highlight the need for a groundwater elevation monitoring network in this region.  Specific to this region, the proposed well network will support monitoring and mitigation for potential impacts from solar power development, and monitor impacts that may propagate from the Pahrump Valley area toward the Amargosa River.
 
[image: ]
Figure 1.  Proposed locations for new monitoring wells (red).  Amargosa River is shown in blue.
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