
Merced	Integrated	Regional	Water	Management		
Merced	Region	Drought	Grant	Proposal		

Attachment	3:		
Project	Justification	
 

Attachment 3 consists of the following items: 

 Project Summary Table 
Table showing for each project the applicable project element(s) from both the Drought Project Element and 
IRWM Project Element Sections of the table.  

 Project Description 
Brief description of each project and discussion of how the project will help alleviate the drought impact(s) 
identified in Attachment 2 and how the project can be considered as one or more of the four eligible drought 
project types (Section C), and why expedited funding is needed.  

 Regional and Project Map 
A regional map and project maps. 

 Project Physical Benefits 
Discussion of physical benefits.  

 Technical Analysis of Physical Benefits Claimed 
Narrative description of the primary and secondary expected physical benefits, which must address the 
following items: 

 Technical basis of the project.  
 

 Recent and historical conditions that provide background for benefits to be claimed. 
 

 Estimates of without‐project conditions. 
 

 Description of methods used to estimate physical benefits. 
 

 Identification of all new facilities, policies, and actions required to obtain the physical benefits. 
 

 Description of any potential adverse physical effects. 

Technical analysis detail should be commensurate with the size of the project. 

 Cost Effective Analysis 
Analysis that evaluates whether physical benefits provided by the project are provided at the least possible cost.  
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Project Summary Table 
Table 3-1:  2014 Merced Region Drought Grant Proposal Summary Table 

Table 4 – 2014 IRWM Drought Solicitation Project Summary 
  Highlands 

Groundwater 
Conservation 

Project 

Cressey 
Recharge 

Basin Project 

Water Meter 
Conservation 

Project 

Drought Project Element 
D.1 Provide immediate regional drought preparedness? X X X 
D.2 Increase local water supply reliability and the delivery of 

safe drinking water? 
X X X 

D.3 Assist water suppliers and regions to implement 
conservation programs and measures that are not 
locally cost effective? 

   

D.4 Reduce water quality conflicts or ecosystem conflicts 
created by the drought? 

X X X 

IRWMP Project Element 
IR.1 Water supply reliability, water conservation, and water 

use efficiency 
X X X 

IR.2 Stormwater capture, storage, clean-up, treatment and 
management  

   

IR.3 Removal of invasive non-native species, the creation 
and enhancement of wetlands, and the acquisition, 
protection and restoration of open space and 
watershed lands 

   

IR.4 Non-point source pollution reduction, management and 
monitoring 

   

IR.5 Groundwater recharge and management projects 
 

X X X 

IR.6 Contaminant and salt removal through reclamation, 
desalting, and other treatment technologies and 
conveyance of reclaimed water for distribution to users 

   

IR.7 Water banking, exchange, reclamation and 
improvement of water quality 

X X X 

IR.8 Planning and implementation of multipurpose flood 
management programs 

   

IR.9 Watershed protection and management 
 

   

IR.10 Drinking water treatment and distribution 
 

   

IR.11 Ecosystem and fisheries restoration and protection 
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Project Description 
Highlands	Groundwater	Conservation	Project	
Brief Description: This project would deliver surface water to 717 acres in lieu of groundwater pumping in the 
Highlands area to meet immediate and critical water demands.  

Expanded Description: The Highlands Groundwater Conservation Project, sponsored by MID, is an in-lieu 
groundwater recharge (conjunctive use) project that will allow water to be banked in the groundwater basin by 
providing surface water to be used instead of pumping groundwater. It will provide immediate relief and drought 
preparedness for the Highlands area by reducing over pumping that is occurring due to the drought, and limiting the 
associated impacts of over pumping such as lack of adequate supplies, water quality degradation, and subsidence. It 
is expected that during most years, sufficient surface water would be provided to meet all agricultural demands of 
existing customers in the Highlands area, avoiding pumping groundwater entirely. This will allow groundwater to 
remain in the basin for replenishment and use for potable purposes. During critically dry years when surface water 
supplies are limited, the existing wells that have been idled would be available for pumping to augment available 
surface water supplies. It is anticipated that even during critically dry years, 75 percent of the supply would be from 
surface water, with approximately 25 percent of the water coming from the groundwater basin. The project would 
directly alleviate the existing drought impacts identified in Attachment 2 by providing additional supply to meet 
existing demands while simultaneously improving quantity and quality of groundwater supplies. Specifically, once 
the proposed facilities (modified pump stations, replaced and new pipelines, inlet/outlet structures, tie-ins to existing 
wells, upgraded SCADA) have been constructed, the project will provide surface water to replace groundwater 
pumping. 

MID has surface water supply that could be provided to its customers in this area, but infrastructure is currently not 
sufficient to convey supply to the entire area. Because the project would allow water to be left in the Merced 
Subbasin rather than extracted for use, the project would contribute to recovery of groundwater levels over the long-
term, addressing the over draft condition of the entire basin and meeting drinking water needs of the Highlands area 
DAC as well as other DACs throughout the region. With increasing water levels in the basin, existing and potential 
impacts including drinking water MCL violations, loss of groundwater wells, and regional subsidence would be 
substantially reduced. Because in-lieu recharge essentially serves as a bank account for water, the stored water could 
be extracted under future dry conditions to minimize the effects of reduced agricultural and ecosystem water 
demands (potentially by limiting MID’s cut back to growers and Merced National Wildlife Refuge (NWR) or by 
extending water supply during multiple dry years). Any reduction of impacts to growers and ecosystem needs would 
minimize associated economic impacts for agriculture and the community as a whole.  

The project would also increase local water supply reliability by diversifying the water source to the Highlands area 
such that the groundwater levels could recover in the Merced Subbasin. Because all potable supply in the Merced 
Region is solely provided by groundwater, increasing groundwater levels would increase water supply reliability in 
the Region and the delivery of safe drinking water. Thus, this project would meet the following project types 
specified in Section C of the PSP: 1) Provide immediate regional drought preparedness; 2) Increase local water 
supply reliability and the delivery of safe drinking water; and 3) Reduce water quality conflicts or ecosystem 
conflicts created by the drought. Because the project would reduce overall pumping, this project would result in a 
net reduction in energy consumption and greenhouse gas emissions. 

Expedited funding is needed as a result of the dire situation caused by the current drought and the anticipated 
worsening situation if the drought were to extend into 2015. These effects are identified in Attachment 2. MID also 
does not currently have funding to move forward with this project, because budget has been spent on immediate 
drought-related relief, including lowering/deepening wells and implementing mandatory conservation / rationing, 
which impacts revenues. With this project, MID is in a unique position to help not only its customers but the Merced 
Subbasin as a whole by increasing groundwater levels, which would reduce secondary impacts including water 
quality effects, loss of groundwater wells, subsidence, reduction in agricultural production, and other related 
economic impacts. 
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Cressey	Recharge	Basin	Enlargement	Project	
Brief Description: This project will expand an existing recharge basin to provide immediate drought relief by 
increasing supplies in the Merced Subbasin.  

Expanded Description: The Cressy Recharge Basin Enlargement Project, sponsored by MID, is the second phase of 
an ongoing recharge project. The project would enlarge the existing Cressey recharge basin, located at the southwest 
corner of Mercedes Avenue and Jones Road north of the town of Winton, from 8 acres to 13 acres. The existing 
recharge basin began operations in 20111 and is capable of recharging 2.74 acre feet per acre per day (AF/AC/day)2. 
Similar to the existing project, the expanded basin would be supplied by water from Lake McClure flood releases, 
precipitation from the watershed, and planned releases when water is available. Water would be delivered through 
the Cressey Lateral during the irrigation season, which typically occurs from March through October period, but 
varies depending on hydrologic year type.  

The expanded project would help alleviate the drought impacts identified in Attachment 2. Specifically, the project 
would have the immediate benefit of increasing the quantity and quality of available groundwater. Because recharge 
activities would elevate groundwater levels within the entire Merced Subbasin, the project would address the risk of 
not meeting existing drinking and agricultural water demands once the basin has been expanded, both in the 
immediate and long term. Flood releases that otherwise would have ultimately been conveyed out of the Merced 
Region via the Merced River would instead be stored in the basin for later use, particularly during years of drought 
when insufficient supply is available. Recharge activities would contribute to the recovery of groundwater levels, 
which would address the over draft condition of the entire basin. With increasing water levels in the basin, existing 
and potential impacts such as drinking water MCL violations, the loss of groundwater wells, and potential for 
regional subsidence would be substantially reduced. Water recharged by this project and stored in the groundwater 
basin could be extracted under future dry conditions to minimize the impacts of reduced agricultural and ecosystem 
water demands (potentially by limiting MID’s cutbacks to growers and Merced NWR or by extending the supply 
during multiple dry years). Any reduction of impacts to growers and ecosystem needs would minimize associated 
economic impacts for agriculture and the community as a whole. Thus, this project would not only provide 
immediate regional drought preparedness, but also reduce water quality or ecosystem conflicts created by the 
drought.  

In addition, the project would enhance local water supply reliability by increasing groundwater levels and reducing 
over draft in the Merced Subbasin. Because all potable supply in the Merced Region is solely provided by 
groundwater, increasing groundwater levels would increase water supply reliability in the Merced Region and the 
delivery of safe drinking water.  

Expedited funding is needed to address the dire situation caused by the current drought and the additional impacts 
expected if the drought were to extend into 2015. These effects are identified in Attachment 2. MID also does not 
currently have funding to move forward with this project, because budget has been spent on other immediate 
drought relief programs, including rehabilitating / deepening wells and implementing mandatory conservation / 
rationing, which impacts revenues. This project provides a unique opportunity to not only help MID meet its 
customers’ demands, but to benefit the Merced Subbasin as a whole by increasing groundwater levels. This would in 
turn reduce secondary impacts including water quality effects, loss of groundwater wells, reduction in agricultural 
production, and other related economic impacts. 

	

                                                      
1 MID. 2014. Groundwater Recharge.  Accessed on July 2, 2014. Available at: 
http://www.mercedid.com/index.cfm/water/groundwater/ 
2 This infiltration rate is based on monitoring data at the basin. See Appendix 3-14. 
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Water	Meter	Conservation	Project	
Brief Description: This project would install water meters for existing customers in Le Grand, to reduce water 
consumption and enable water usage to be monitored.  

Expanded Description: The project would install 525 new water meters (500 connections to homes and 25 
connections to businesses, schools, and the County park) and transmitter equipment in the LGCSD service area. 
Each meter would be housed in a box under the curb outside each site to allow for real-time water usage readings. 
The project is an emergency drought-preparedness project which would result in immediate demand reductions, This 
would alleviate the dire drought impacts identified in Attachment 2 for this DAC, particularly due to the precipitous 
drop (50 feet) in groundwater levels that has resulted in the need for LGCSD to redrill all of its municipal wells. The 
project would allow each customer to self-monitor water usage and modify usage to respond to the drought. It would 
also allow LGCSD to monitor water consumption by individual customers and proactively address over-
consumption. The project would address both immediate and long-term drought preparedness by contributing to 
sustainable water supplies and supply reliability during water shortages by promoting water conservation, achieving 
water use reductions, and enabling proactive groundwater management. The project would also reduce net energy 
consumption, as long-term reduction in water consumption by customers and rising groundwater levels would 
decrease energy requirements for pumping. With reduced energy consumption, greenhouse gas emissions would 
also be reduced. Groundwater is disinfected using chlorination at the wellhead; a reduction in water usage would 
translate to a reduced requirement for water treatment chemicals. Arsenic and 123-TCP occur locally in Le Grand, in 
both the shallow and deep aquifers. Increases in groundwater levels would improve water quality in the short- and 
long-term.  

The project would also increase local water supply reliability by conserving water. The water meters act as a 
management tool for tracking the consumption of water within the LGCSD service area. Currently, LGCSD has no 
way of monitoring individual customers. The installation of the meters would serve as an enforcement tool that 
would allow LGCSD to address over-consumption during critical periods.  

Expedited funding is needed because LGCSD has no alternative source of potable supply and must implement this 
project to conserve water for the community on an emergency basis. Because of the precipitous drop in groundwater 
elevations (about 50 feet within a three month timespan), LGCSD has had to deepen its production wells to ensure 
drinking water supply is available to this DAC. There is no other alternative water supply source in this community, 
which is entirely reliant on groundwater. The situation is so dire that the Le Grand public schools did not have 
sufficient water pressure to flush toilets in May, causing an immediate public health and safety concern.  Stage 3 
water conservation measures have already been imposed, and it is anticipated that conservation levels will increase 
to Stage 4 by the end of the year. As such, this community will likely be unable to meet its drinking water demand 
and ensure Human Right to Water by late summer 2014.  The funds that were originally set aside for this project 
have been redirected to other drought-related relieve actions such as deepening existing municipal wells, preventing 
LGCSD from proceeding with this project, even though final design was completed in 2011 and the project is 
shovel-ready.  

Regional Map and Project Map 
Regional	Map	
Figure 3-1 shows the regional map of the area, including the Merced IRWM Region boundary, and locations of the 
Highlands Groundwater Conservation Project, the Cressey Recharge Basin Project, and the Water Meter 
Conservation Project.  

Project	Maps	
Figures 3-2 through 3-4 show the project maps for each of the three projects. Included in the maps are the projects’ 
geographical locations, the surrounding work boundaries, facilities of the projects, water resources that will be 
affected, DACs within the project service areas, and proposed locations where claimed benefits would be monitored. 
For the Highlands Groundwater Conservation Project (Figure 3-2), the proposed locations where benefits would be 
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monitored include the seven existing groundwater wells located within the boundary of the Highlands area. For the 
Cressey Recharge Basin Enlargement Project (Figure 3-3), the proposed locations where benefits would be 
monitored include the four monitoring stations that were originally installed as part of the pilot project. The SCADA 
system would be upgraded to allow MID to track percolation/groundwater recharge rates in real time.  It should be 
noted that Figure 3-4 does not show the 525 water meters that are proposed for the project because the scale of the 
figure does not accommodate identification of the individual water meters. The proposed locations where claimed 
benefits would be monitored include the District office where household water usage information would be 
transmitted and analyzed, as well as at existing groundwater wells where levels are checked regularly.  

Project Physical Benefits 
Highlands	Groundwater	Conservation	Project	
The physical benefits of this project are shown in Table 3-2. The conjunctive use project would allow for in-lieu 
recharge of the groundwater basin through the provision of surface water supply to MID customers.  Reduced 
groundwater pumping would result in an increase in groundwater elevations over the long term, and a reduction in 
net electricity consumption and greenhouse gas emissions. The increase in groundwater levels would also improve 
water quality and reduce subsidence potential. These benefits are gained from project construction and operation, 
including upgrades/modifications to the existing pump station and installation of about 10,500 feet of new and/or 
replacement pipelines.  

Figure 3-1: Regional Map 
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Figure 3-2: Highlands Groundwater Conservation Project 

 

Figure 3-3: Cressey Recharge Basin Enlargement Project 
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Figure 3-4: Water Meter Conservation Project 

 

Benefits of the project are summarized in Table 3-2, and annual projected physical benefits are shown in Tables 3-3 
through 3-5.  
 

Table 3-2:  Physical Benefits Summary 
Highlands Groundwater Conservation Project 

Physical Benefit Type of Benefit Quantification of Benefits 
Conserved long-term water supply and associated 
reduction in groundwater basin over draft 

Primary Up to 2,216 AFY 

Reduce Net Consumption of Electricity Primary Up to 9,751 kWh/yr 

Reduce Net Production of Greenhouse Gases  Secondary Up to 3 MT CO2/yr 
Improve Water Quality  Secondary Not quantified 
Reduction in Subsidence Potential Secondary Not quantified 
 
Table 3-3 shows the water supply benefits for this project. Claimed water supply benefits are different depending on 
the hydrologic year type. Benefits are anticipated to be slightly reduced in critically dry years, when surface water 
supplies are reduced and only 75 percent of demands could be met with surface water alone. In all other year types, 
surface water would be sufficient to meet 100 percent of existing demands and groundwater pumping would be 
completely avoided. Projected hydrologic conditions for the next 31 years were based on a review of the DWR’s 
San Joaquin River index for the past 31 years. The following table summarizes the projected benefit of the proposed 
project, assuming critical dry years occur at the same frequency in the next 31 years as they did in the past 31 years. 
Justification and explanation of the claimed benefits are presented in the Technical Analysis of Physical Benefits 
Claimed section below.  
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Table 3-3: Highlands Groundwater Conservation Project  
Conserved Water Supply and Reduction in Groundwater Basin Over Draft 

Table 5 – Annual Project Physical Benefits 
 

Project Name: Highlands Groundwater Conservation Project 

Type of Benefit Claimed: Conserved Water Supply and Reduction in Groundwater Basin Over Draft 

Units of Benefit Claimed: Acre-feet per year (AFY) 

Additional Information About this Benefit: 

(a) (b) (c) (d) 

Year Without Project With Project Change Resulting from 
Project (b) – (c) 

2016 0 1,108 1,108 
2017-2019 0 2,216 2,216 
2020-2025 0 1,662 1,662 

2026 0 2,216 2,216 
2027 0 1,662 1,662 

2028-2039 0 2,216 2,216 
2040-2041 0 1,662 1,662 
2042-2044 0 2,216 2,216 

 
Table 3-4 shows the benefits associated with reduction of energy consumption for this project. Similar to the water 
savings, claimed energy benefits differ based on hydrologic year type. Groundwater pumping would be completely 
offset in all but critical dry years. During critically dry years, groundwater pumping would be reduced by 75 percent 
compared to current conditions; as such, it was assumed that energy savings in critically dry years is equal to 75 
percent of the energy usage. The projected occurrence of critically dry years was based on the San Joaquin River 
index for the past 31 years. Energy usage and savings were estimated based on energy usage data for the 
groundwater wells and booster pump station in the Highlands area from Pacific Gas and Electricity (PG&E). The 
justifications and explanations for the benefits claimed are presented in the Technical Analysis of Physical Benefits 
Claimed section below. 

 
Table 3-4: Highlands Groundwater Conservation Project  

Net Reduction in Energy Consumption 
Table 5 – Annual Project Physical Benefits 

 

Project Name: Highlands Groundwater Conservation Project 

Type of Benefit Claimed: Net Reduction in Energy Consumption 

Units of Benefit Claimed: kilowatt hour/yr (KWh/yr) 

Additional Information About this Benefit: 

(a) (b) (c) (d) 

Year Without Project With Project Change Resulting from 
Project (b) – (c) 

2016 0 4,875 4,875 
2017-2019 0 9,751 9,751 
2020-2025 0 7,313 7,313 
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Table 5 – Annual Project Physical Benefits 
 

Project Name: Highlands Groundwater Conservation Project 

Type of Benefit Claimed: Net Reduction in Energy Consumption 

Units of Benefit Claimed: kilowatt hour/yr (KWh/yr) 

Additional Information About this Benefit: 

(a) (b) (c) (d) 

Year Without Project With Project Change Resulting from 
Project (b) – (c) 

2026 0 9,751 9,751 
2027 0 7,313 7,313 

2028-2039 0 9,751 9,751 
2040-2041 0 7,313 7,313 
2042-2044 0 9,751 9,751 

  
Table 3-5 shows the benefits associated with reduction in greenhouse gas emissions produced for this project. 
Similar to the water and energy savings, claimed energy benefits differ depending on the type of hydrologic year, 
Greenhouse gas reduction was calculated using the energy consumption provided in Table 3-4 above. The 
justification and explanation of the benefits claimed are presented in the Technical Analysis of Physical Benefits 
Claimed section below. 

 
Table 3-5: Highlands Groundwater Conservation Project  

Net Reduction in Greenhouse Gas Production 
Table 5 – Annual Project Physical Benefits 

 

Project Name: Highlands Groundwater Conservation Project 

Type of Benefit Claimed: Net Reduction in Greenhouse Gas Production 

Units of Benefit Claimed: Mega-ton of CO2 per year  (MT CO2e/yr) 

Additional Information About this Benefit: 

(a) (b) (c) (d) 

Year Without Project With Project Change Resulting from 
Project (b) – (c) 

2016 0 1.5 1.5 
2017-2019 0 3 3 
2020-2025 0 2.5 2.5 

2026 0 3 3 
2027 0 2.5 2.5 

2028-2039 0 3 3 
2040-2041 0 2.5 2.5 
2042-2044 0 3 3 
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Cressey	Recharge	Basin	Enlargement	Project	
The physical benefits of this project are shown in Table 3-6. The Cressey Recharge Basin Enlargement Project 
would increase recharge to the Merced Subbasin, increasing groundwater quantity and quality. This would result in 
both immediate and long-term water supply savings and an associated reduction in groundwater basin over draft, 
improved water quality / reduced MCL violations, and reductions in subsidence potential. Project physical benefits 
are shown in Tables 3-7. Justification and explanation of claimed benefits claimed are presented in the section 
Technical Analysis of Physical Benefits Claimed below. 

Table 3-6:  Physical Benefits Summary 
MID Cressey Recharge Basin Enlargement Project 

Physical Benefit Type of Benefit Quantification of Benefits 
Conserved long-term water supply and associated 
reduction in groundwater basin over draft 

Primary 
Up to 3,094 AFY 

Improved Water Quality  Secondary Not quantified 
Reduction in Subsidence Potential Secondary Not quantified 
 
Table 3-7 shows the water supply benefits for this project. Benefits vary by hydrologic year type; year types were 
determined using the DWR San Joaquin River index for the past 31 years. Justification and explanation of claimed 
benefits are presented in the Technical Analysis of Physical Benefits Claimed section below.  

 
Table 3-7: Cressey Recharge Basin Enlargement Project  

Conserved Water Supply and Reduction in Groundwater Basin Over Draft  
Table 5 – Annual Project Physical Benefits 

 

Project Name: Cressey Recharge Basin Enlargement Project 

Type of Benefit Claimed: Conserved Water Supply and Reduction in Groundwater Basin Over draft 

Units of Benefit Claimed: AFY 

Additional Information About this Benefit:  

(a) (b) (c) (d) 

Year Without Project With Project Change Resulting from 
Project (b) – (c) 

2016 0 1,547 1,547 
2017-2019 0 3,094 3,094 
2020-2025 0 0 0 

2026 0 3,094 3,094 
2027 0 0 0 

2028-2039 0 3,094 3,094 
2040-2041 0 0 0 
2042-2044 0 3,094 3,094 

Water	Meter	Conservation	Project	
The physical benefits of this project are a result of a single, measureable, benefit – water conserved due to meter 
installation and the associated reduction in groundwater basin over draft. Benefits are summarized in Table 3-8, and 
annual project physical benefits are shown in Table 3-9 through Table 3-12. The justifications for the benefits 
claimed are presented in the section Technical Analysis of Physical Benefits Claimed below. 
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Table 3-8:  Physical Benefits Summary 
Water Meter Conservation Project 

Physical Benefit Type of Benefit Quantification of Benefits 
Conserved long-term water supply and associated 
reduction in groundwater basin over draft 

Primary 
119 AFY 

Reduced Net Electricity Consumption  Secondary  65,052 kW/hr/yr 

Reduced Net Greenhouse Gas Production  Secondary 22 MT CO2/yr 
Reduced Net Chemical Usage  Secondary 720 gallons/yr 
Improved Water Quality  Secondary Not quantified 

 
Table 3-9 shows the benefits associated with reduction in water demands / consumption resulting from project 
implementation. Demand reductions are estimated based on reductions achieved by similar projects in this region. 
Justification and explanation of the benefits claimed are presented in the Technical Analysis of Physical Benefits 
Claimed section below. 

 
Table 3-9: Water Meter Conservation Project 

Conserved Water Supply and Reduction in Groundwater Basin Over Draft 
Table 5 – Annual Project Physical Benefits 

 

Project Name: Water Meter Conservation Project 

Type of Benefit Claimed: Conserved Water Savings 

Units of Benefit Claimed: AFY 

Additional Information About this Benefit:  

(a) (b) (c) (d) 

Year Without Project With Project Change Resulting from 
Project (b) – (c) 

2015-2039 0 95 95 
 

Table 3-10 shows the projected reduction in energy consumption resulting from project implementation. Energy 
usage was provided by LGCSD. Justification and explanation of the benefits claimed are presented in the Technical 
Analysis of Physical Benefits Claimed section below. 
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Table 3-10: Water Meter Conservation Project 
Reduce Net Consumption of Electricity 

Table 5 – Annual Project Physical Benefits 
 

Project Name: Water Meter Conservation Project 

Type of Benefit Claimed: Net Reduction in Energy Consumption 

Units of Benefit Claimed: KWh/yr 

Additional Information About this Benefit:  

(a) (b) (c) (d) 

Year Without Project With Project Change Resulting from 
Project (b) – (c) 

2015-2039 0 65,052 65,052 
 
Table 3-11 shows the projected reduction in greenhouse gas emissions resulting from project implementation. 
Greenhouse gas reduction was calculated using the energy consumption provided in Table 3-10 above. Justification 
and explanation of the benefits claimed are presented in the Technical Analysis of Physical Benefits Claimed section 
below. 
 

Table 3-11: Water Meter Conservation Project 
Reduce Net Production of Greenhouse Gas Emissions 

Table 5 – Annual Project Physical Benefits 
 

Project Name: Water Meter Conservation Project 

Type of Benefit Claimed: Net Reduction in Greenhouse Gas Production 

Unit of Benefit Claimed: MT CO2e/yr 

Additional Information About this Benefit:  

(a) (b) (c) (d) 

Year Without Project With Project Change Resulting from 
Project 

2015-2039 0 22 22 
 
Table 3-12 shows the projected reduction in water treatment chemicals resulting from project implementation. 
Projected savings in chemical use were provided by LGCSD. Justification and explanation of the benefits claimed 
are presented in the Technical Analysis of Physical Benefits Claimed section below. 
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Table 3-12: Water Meter Conservation Project 
Reduce Net Use of Chemicals 

Table 5 – Annual Project Physical Benefits 
 

Project Name: LCGSD Water Meter Conservation Project 

Type of Benefit Claimed: Net Reduction in Chlorine Use  

Units of Benefit Claimed: gallons chlorine per year  

Additional Information About this Benefit:  

(a) (b) (c) (d) 

Year Without Project With Project Change Resulting from 
Project (b) – (c) 

2015-2039 0 720 720 

 

Technical Analysis of Physical Benefits Claimed 
Highlands	Groundwater	Conservation	Project	

Summary	of	Benefits	
The projected project benefits include: 

 Water Supply (primary benefit): The project is estimated to conserve 2,216 AFY of groundwater during 
most years, when surface water would completely offset groundwater pumping, and 1,662 AFY during 
critically dry years when some groundwater pumping would be needed to supplement surface water 
supplies.  

 Energy and greenhouse gas emissions (primary benefit): The project would provide surface water to an 
area that has primarily relied on groundwater. Existing wells would be idled in most years and operating at 
an assumed 25 percent capacity during critically dry years. Thus, the reduction in pumping would result in 
net reductions in energy consumption and greenhouse gas emissions production of 9,751 kWh/yr and 3 MT 
CO2e/yr, respectively, during all hydrologic years but critically dry years. During critically dry years, the 
net reduction energy consumption and greenhouse gas production would be 7,313 kWh/yr and 2.5 MT 
CO2e/yr, respectively.  

 Improved Water Quality (secondary benefit, unquantified): Improved water quality is a secondary 
benefit that would result from increasing groundwater levels. Although unquantified, water quality is 
expected to improve substantially with respect to TDS and nitrate concentrations, as there are two areas 
immediately north and northeast of the Highlands with elevated concentrations of these constituents. 
Increases in groundwater levels would reverse exceedances of the MCL for nitrate and avoid damage to 
crops from high TDS levels. 

 Reduction in subsidence potential (secondary benefit, unquantified): Reduced subsidence potential is a 
secondary benefit that would result from increased groundwater levels. This is an unquantified benefit 
because the exact reduction in subsidence cannot be determined. However, it is expected that increases in 
groundwater levels could reduce subsidence by up to 0.2 feet/yr based on the losses that have occurred in 
the recent past.  

Technical	Basis	of	the	Project		
The following list provides the technical basis for the project. The methods used to determine the claimed benefits 
are further discussed in a separate subsection. 
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 MID conducted conceptual design for the proposed Project to determine facility sizing. The calculations to 
support the project are included in Appendix 3-1 (As described on page 1 of Appendix 3-1, the project 
was designed for a flow rate of 18 cubic feet per second [cfs]. The spreadsheet on page 3 of this appendix 
provides facility sizing information from the conceptual design). 

 The water supply benefits claimed for the project were calculated based on acreage of land anticipated to be 
converted from groundwater to surface water supply (Appendix 3-2), cropscape information (i.e., type of 
crops), evapotranspiration data for specific crops, and irrigation efficiency for the Highlands area presented 
in Appendix 3-3 (page 1 [lower tables] show the calculations for the consumptive use and total water 
supply applied in AFY, based on the evapotranspiration data for individual crops by month presented on 
page 2 and the irrigation efficiency data for the various crops on page 3). The benefits in critically dry years 
also required the historical, average water allocations (curtailments), provided in Appendix 2-2.  

 The energy benefits claimed for the project were calculated based on PG&E electricity usage information 
for the wells and booster pump station in the Highlands area, included in Appendix 3-4. Annual energy 
consumption by existing groundwater users (i.e., use of groundwater wells) is presented on page 13 of this 
appendix. Annual energy usage by surface water users (i.e., use of booster pump station) is presented on 
page 2 of this appendix. Raw data for the calculating the energy consumption are included on pages 7 - 12 
(booster pump station) and pages 42 - 73 (groundwater wells). The reduction in energy consumption is 
summarized on page 1 of the appendix. 

 Greenhouse gas benefits claimed for the project were calculated based on energy consumption information 
included in Appendix 3-4 (see page 1). 

 Water quality benefits were based on data included in the Merced IRWM Plan Groundwater Recharge 
Feasibility Study, presented in Appendix 3-5 (maps of the groundwater elevation on page 28, generalized 
groundwater flow directions on page 29, TDS concentrations on page 34, and nitrate concentrations on 
page 36). 

 Subsidence avoidance benefits were based on data included in the Merced IRWM Plan Groundwater 
Recharge Feasibility Study, presented in Appendix 3-5 (maps of subsidence on pages 31 and 32) 

 Ecosystem benefits are based on the license with Federal Power Commission (revised February 1, 1964) 
(pages 1 – 29 of Appendix 3-6), the United States of America Federal Energy Regulatory Commission 
Notice of Authorization for Continued Project Operation (March 5, 2014) (pages 30 – 32 of Appendix 3-
6), and the 2013 USFWS letter identifying the preliminary schedule for the delivery of water in 2013 to 
Merced NWR (page 33 of Appendix 3-6).  

 Groundwater production wells that were rendered inoperable are based on the list of wells that have been 
lost in the 2014 irrigation season as shown in Appendix 3-7.  

 Groundwater level information for MID and El Nido is presented in Appendix 3-8. Page 1 of this appendix 
shows the MID well groundwater depth from 2009-2013 including the groundwater depth within the 
Highlands area (“7 well avg” as shown on the chart). Pages 2 – 5 of the appendix shows a summary of the 
groundwater levels at each wells for the same period.  The raw data for the wells are presented on pages 6 – 
11. The groundwater level depth for El Nido is presented on pages 12 – 14.  

Background	for	Benefits	Claimed	
Precipitation is an important source of groundwater recharge in the Merced Subbasin. The Merced Subbasin has 
been in a state of mild groundwater level decline with a cumulative decrease in storage of approximately 720,000 
AF from 1980 to 20073. Lack of rain in recent years has caused a reduction in basin recharge. In addition, increased 
pumping activities needed to sustain agricultural crops during this drought have resulted in a significant decline in 

                                                      
3 AMEC Geomatrix, Inc. 2008. Merced Groundwater Basin Groundwater Management Plan Update. Merced 
County. July 29. [pages 20 and 22) 
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groundwater  levels. Between 2010 and 2013, the average groundwater level in the MID service area declined more 
than 10 feet (see Figure 3-5).  

Figure 3-5: Average MID Groundwater Depth from 2009-2013  

 
During the 2014 irrigation season, up to 27 of MID’s production wells became inoperable as a result of the 
substantial drop in groundwater levels. These wells, shown in Figure 3-6, are identified in Appendix 3-7. The red 
dots in Figure 3-6 denote groundwater wells that will require rehabilitation (existing pumps will have to be lowered 
within the existing well casing) and the purple dots denote groundwater wells where deepening (via redrilling) will 
be required. Within the Highlands area, two wells have been rendered inoperable because of this drought. Although 
the exact numbers are not known, many private wells have also been rendered inoperable because of the drought, 
resulting in the need for either rehabilitation or deepening. The loss of irrigation wells directly affects agricultural 
production, which has exacerbated the current difficulties faced by many residents and farmers in the Highlands area 
(a DAC) and overall within the Merced Subbasin.  The loss of private domestic wells also affects directly access to 
safe drinking water supplies in the area.  

Declining water levels affect groundwater quality. The Highlands area is located south of Highway 99, close to the 
community of Arena between the cities of Livingston and Atwater. As indicated in the Merced IRWM Plan 
Groundwater Recharge Feasibility Study, there is an area of depressed groundwater elevations (60-foot contour) to 
the north and northeast of the Highlands area (see page 28 of Appendix 3-5). This is in close proximity and down 
gradient of two areas of high TDS (with levels exceeding the 500 mg/L MCL) (see Figure 3-7 and page 34 of 
Appendix 3-5) and high nitrate concentrations (ranging from 25 to 45 mg/L, compared to the 45 mg/L MCL) (see 
Figure 3-8 and page 36 of Appendix 3-5). Water quality is expected to continue to deteriorate as groundwater 
declines without the project, thus affecting drinking water and irrigation supplies. If drinking water quality is further 
impacted, DACs in and around the Highlands area would face significant public health and safety issues, as there is 
no other alternative drinking water supply to meet basic human needs in this area. 
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Figure 3-6: MID Production Wells that Have become Inoperable in 2014 

 
 

Figure 3-7: TDS Concentrations in the Merced IRWM Region 
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Figure 3-8: Nitrate Concentrations in the Merced IRWM Region 

 

The Highlands area is located within an area defined by USBR as having subsided at a rate of -0.1 to -0.2 feet/yr 
between December 2011 and December 2012 (see Figure 3-9 and Appendix 3-5, page 31).  

Without‐Project	Conditions	
Without the proposed project, the groundwater basin will continue to be over drafted. During drought conditions, the 
decline would increase significantly and the region’s supply of both surface water and groundwater would continue 
to be diminished as additional stress on the Merced Subbasin is incurred from increased groundwater pumping 
activity in the Merced Subbasin. Additional groundwater wells (both public and private) would be expected to be 
rendered inoperable as the drought worsens, requiring rehabilitation or deepening, which in turn results in further 
reduction in water production in this critical crisis.  
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Figure 3-9: Land Subsidence in the San Joaquin River Area, December 2011-December 2012 

 

Water quality impacts, which result from declining water levels, would be expected to worsen. In particular, TDS 
and nitrate levels could continue to increase in the vicinity of the Highlands area, potentially exceeding 500 mg/L 
for TDS and 45 mg/L for nitrate (above the MCLs). As the entire region relies solely on groundwater for its potable 
supply, the loss of this critical resource would have devastating effects. These effects could be just as dire for the 
agricultural economy if water quality of the groundwater were to worsen such that damages to agricultural crops 
were incurred due to increased salinity of the source water. The impact to the agricultural economy would be further 
magnified when considering the combined effect of MID water supply curtailments and dwindling surface and 
groundwater supplies.  

Ecosystem water would also be reduced substantially. Although MID is required to provide up to 15,000 AFY of 
ecosystem water to Merced National Wildlife Refuge (NWR) per Article 45 of its license with the Federal Power 
Commission (revised February 1, 1964) (see page 26 of Appendix 3-6) and the United States of America Federal 
Energy Regulatory Commission (FERC) Notice of Authorization for Continued Project Operation (March 5, 2014) 
(pages 30 to 31 of Appendix 3-6), during droughts such requirements may not be met. Each year, USFWS submits a 
letter outlining the preliminary schedule for delivery of water prior to the irrigation season, and the MID Board of 
Directors determines the duration of the irrigation season. Typically, the irrigation season extends from March 
through October. However, for 2014, the season will be cut short by two months. Because the USFWS requested 
schedule for delivery of water differs each year, it is difficult to accurately predict the precise distribution of water 
deliveries by month. In 2013, for example, the allocations varied from 1,200 to 2,700 AF, with 1,200 AF in March 
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and 2,700 AF in October (see page 33 of Appendix 3-6). If the same schedule was provided in 2014, then the 
reductions in ecosystem water would be 3,900 AF for the year, a substantial decrease that could translate to reduced 
habitat for plants and wildlife. This could result in a reduction in numbers of plants and wildlife, which could cause 
indirect effects to the recreation and tourism industry (e.g., for birdwatching and hunting). Without the project and 
the additional supply stored in the groundwater basin over the long term, the NWR could face more severe cutbacks 
in the future. 

Without the project, subsidence would be expected to worsen in the future, particularly due to the increased 
groundwater extraction and resulting dewatering of sensitive clay units. Thus, uniform and differential subsidence 
could occur. The latter type of subsidence could damage infrastructure. 

Finally, without the proposed project, the risk of not meeting drinking water and agricultural supplies would 
continue with declining groundwater levels and groundwater quality could be compromised.  

Methods	used	to	Estimate	Physical	Benefits		
Water Supply Benefits. Water supply benefits were calculated based on property information for the Highlands 
Area (see Appendix 3-2 which shows the acreage of land that is currently using groundwater). The Highlands area 
consists of approximately 1,132 acres of agricultural land, of which approximately 463 acres are currently using 
surface water and limited well water, 67 acres are reliant on well water from MID wells, 583 acres are reliant on 
well water from private wells, and 67 acres are reliant on both MID well water and surface water, for a total of 717 
acres of land that are currently supported by groundwater. Agricultural crops in this area use approximately 3.09 
AF/AC on average (see page 1 of Appendix 3-3), based on a land use analysis that evaluated the type of crops in the 
Highlands area4, the evapotranspiration (ET) rates5 (see page 2 of Appendix 3-3) and irrigation efficiencies (IE)6 
(see page 3 of Appendix 3-3) associated with these crops. Consumptive use was calculated using crop type and ET, 
and the total water supply also considered the IE and total acreage. 2013 land use data was used to reflect changed 
land uses in the recent past from field crops to nut orchards.  The ET and IE factors are based generally on the types 
of crops and thus are not associated with any particular year. Based on this information, calculated crop demand for 
717 acres of land would be converted from groundwater to surface water use and a water  demand of 3.09 AF/AC 
per year, or approximately 2,216 AFY of groundwater, would be conserved in the basin for future use.   

Because of the conjunctive nature of this project, groundwater may be used during some years. To be conservative, 
the last 31 years of record from DWR’s Chronological Reconstructed San Joaquin Valley Water Year Hydrologic 
Classification Index were reviewed to define the type of water years anticipated to occur over the life of the project 
(31 years) 7. Critical dry years occurred in 10 of the last 31 years of record based on DWR data, as shown on Figure 
3-10 below. Construction of the project is anticipated to be complete in the spring of 2016. It is assumed that only 
half of the benefits (to be conservative) would be incurred on the first year because construction would not be 
completed until April 2016 (see Attachment 6 for the project schedule). Thereafter, during all years but critically dry 
hydrologic years, it is assumed that 100 percent of the benefit would accrue. During critically dry years, only 75 
percent of the benefits would be realized, as it is assumed that surface water deliveries would be reduced by 25 
percent and the remainder would be made up through groundwater pumping. This percentage was calculated based 
on historical water curtailment records (see Appendix 2-2). Water allocations were set in 1977, 1988-1992, 2008, 

                                                      
4 USDA National Agricultural Statistics Service Cropland Data Layer. 2014. Published crop-specific data layer 
[Online]. Accessed May 22,2014 at http://nassgeodata.gmu.edu/CropScape/ 
5 Irrigation Training and Research Center (ITRC). California Evapotranspiration Data for Irrigation District Water 
Balances. Accessed online on July  3, 2014 at http://itrc.org/etdata/waterbal.htm 
6 Minimum soil moisture requirement and crop irrigation efficiency values were based on values used in the 
CVGSM model, which in turn were derived from the DWR Consumptive Use Model (James M. Montgomery 
Consulting Engineers. 1990A. Documentation and User’s Manual for Integrated Groundwater and Surface Water 
Model. Sacramento, CA: James M. Montgomery Consulting Engineers, Inc.) 
7 Department of Water Resources (DWR). 2013. DWR California Data Exchange Center. Chronological 
Reconstructed Sacramento and San Joaquin Valley Water Year Hydrologic Classification Indices. December 19. 
Accessed on July 2, 2014. Available at: http://cdec.water.ca.gov/cgi-progs/iodir/WSIHIST 
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and 2012-2014. The average allocation for these years was 2.25 AFY/AC, which is equivalent to about 75 percent of 
the typical crop usage of 3.0 AFY/AC. Thus, it was assumed that during critically dry years, the water supply 
benefits associated with conserved water is 75 percent of 2,216 AFY or 1,662 AFY.    

Figure 3-10: DWR San Joaquin Valley Water Year Hydrologic Classification Index 

 
 
 
Energy Benefits. The net reduction in electricity was based on PG&E power consumption data obtained for the 
seven wells and booster pump station No. 32 within the Highlands area. Based on PG&E data, the average annual 
energy usage of seven wells was 78,143kWh between 2011 and 2013 (see page 13 of Appendix 3-4). The average 
annual energy usage of the booster pump station No. 23 was 44,173 kWh between 2008 and 2013 (see page 6 of 
Appendix 3-4). The unit energy use was then calculated to determine the energy usage per acre foot of water. As 
described under Water Supply Benefits above, 463 of the existing 1132 acres of land are currently using surface 
water (see p. 2 of Appendix 3-4). Using 3.09 AFY/AC as the demand for agricultural corps in the area (see page 1 
of Appendix 3-3), the total production of surface water associated with the 463 AC of land is 1,431 AFY; the unit 
energy use would then be 44,173 kWh divided by 1,431 AFY, or 31 kWh/AFY.  The total land area currently 
supported by groundwater is 717 AC. Multiplying by 3.09 AF/AC, the total groundwater production would be 2,216 
AFY. The unit energy use for groundwater pumping is then 78,143 kWH divided by 2,216 AFY, or 35 kWh/AFY 
(see page 1 of Appendix 3-4).  

To determine the energy savings from conversion of groundwater to surface water, the difference between pumping 
of the booster pump station and groundwater wells is calculated assuming 2,216 AFY (717 AC times 3.09 AFY/AC) 
of water production as this is the acreage that would be converted from groundwater to surface water in most water 
year types. As shown on page 1 of Appendix 3-4, the energy consumption of the booster pump station would be 
68,392 kWh/yr (2,216 AFY times 31 kWh/AFY). . The groundwater wells would consume 78,143 kWh/yr to 
produce the same amount of water. Thus, the difference of the two pumping is 9,751 kWh/yr, or the energy savings 
associated the reduced consumption of energy. During critically-dry years, it is assumed that 25 percent of the water 
supply would come from groundwater wells. Thus, the savings would reduce to 7,313 kWh/yr.  
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Greenhouse Gas Benefits. The net reduction in greenhouse gas production was calculated based on the energy 
consumption data. The GHG emission factor associated with power production is derived from the California 
Energy Commission (CEC) and EPA’s eGRID data. Per the CEC’s Energy Almanac8, , California produces 70 
percent of its energy and imports 10 percent from the Pacific Northwest, and 20 percent from the Pacific Southwest.  
USEPA eGRID data provides information about the GHGs associated with each of the energy supplies (calculated 
as carbon dioxide equivalent units or CO2e) as 613.28 pounds of CO2e per MWH (lbs/MWh), 846.97 lbs/MWh, and 
1,182 lbs/MWh, respectively9.  Averaging each of these CO2e emissions factors shows that California energy 
supplies have a combined CO2e emissions factor of 750.57 lbs/MWh, or 0.34 metric tons (MT) of CO2e per MWh. 
Based on projected energy savings, the avoided greenhouse gas emissions benefit would be 3 MT CO2e/yr during 
critically dry years and 2.5 MT CO2e /yr during all other years. 

Water Quality Benefits Because groundwater flows generally in the west and southwesterly direction in this area 
(see page 29 of Appendix 3-5), it is expected that increases in groundwater levels resulting from in-lieu recharge 
would generate substantial water quality benefits in the Highlands area. Elevated concentrations of TDS and nitrate 
would decrease overtime, reducing the potential for damage associated with irrigation of crops with elevated TDS 
and nitrate in excess of the MCLs.  

Subsidence Benefits. The Highlands area is located within an area defined by USBR as having subsided at a rate of 
-0.1 to -0.2 ft/yr between December 2011 and December 2012 (see Figure 3-9 above). Managing water levels 
reduces future subsidence, particularly with regard to dewatering of sensitive clay units. This project would 
therefore prevent impacts to infrastructure due to difference subsidence, though this benefit cannot be quantified. 

New	facilities,	Policies,	and	Actions	Required	to	Obtain	Physical	Benefits	
The following new facilities are necessary to obtain physical benefits: 

 Upgrade of Booster Pump Station  No. 32 with a larger pump and variable frequency drive; 

 Modification of Booster Pump Station 40 by removing the pump and installation of a spill structure;  

 Upgrade of 6,500 feet of existing pipelines from 12- to 16-inches to 27-inch in diameter;  

 Installation of 4,000 feet of new 27-inch in diameter pipelines; 

 Installation of outlet structures; and 

 Installation of pressure boxes. 

No policies are required to obtain the physical benefits. 

The actions necessary to obtain the physical benefits above are completion of design, environmental compliance, 
and construction of the project.  MID will complete the environmental documentation and design for proposed 
facilities described above. 

Potential	Adverse	Physical	Effects	of	the	Project	
Proposed facilities would be constructed within existing disturbed areas (e.g., pump stations) or within road rights-
of-ways, except for an approximately 600-foot segment where a new pipeline would cross an existing orchard. 
Implementation of the project would have primarily temporary, construction-related impacts as well as long-term 
impacts to agricultural uses associated with the removal of a small amount of farmland from production for 
placement and operation of the pipeline. MID will comply with CEQA and prepare an environmental document 
(anticipated to be an Initial Study / Mitigated Negative Declaration) to analyze the project and to reduce any 
potential impacts through appropriate mitigation measures. Thus, it is not anticipated that potential adverse physical 
effects would occur. 

                                                      
8 CEC. 2013. California Electrical Energy Generation Total Production, by Resource Type (Gigawatt hours). 
Accessed 24 June 2014. Available: http://energyalmanac.ca.gov/electricity/electricity_generation.html 
9 U.S. Environmental Protection Agency (USEPA). 2014. eGRID 9th edition Version 1.0 Year 2010 Summary 
Tables. February. Available: http://www.epa.gov/cleanenergy/energy-resources/egrid/ 
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Cressey	Recharge	Basin	Enlargement	Project	

Summary	of	Benefits	
The projected project benefits include: 

 Water Supply (primary benefit): The project is estimated to conserve 3,094 AFY through the life of the 
project during all but critically dry years through artificial recharge. In critically dry years, this benefit is 
assumed to be 0 AFY. 

 Improved Water Quality (secondary benefit, unquantified): Improved water quality is a secondary 
benefit that would result from increasing groundwater levels. Although unquantified, water quality is 
expected to improve substantially with respect to TDS and nitrate concentrations, as the project is located 
upgradient of areas with elevated concentrations of these constituents. Increases in groundwater levels 
could correct exceedances of the nitrate MCL and avoid damage to crops from high TDS levels. 

 Reduction in subsidence potential (secondary benefit, unquantified): The reduction in subsidence 
potential is a secondary benefit that results from increasing groundwater levels. This is an unquantified 
benefit because the exact reduction in subsidence cannot be determined. However, it is expected that 
increases in groundwater levels could reduce subsidence by up to 0.2 feet/yr based on the losses that have 
occurred in the recent past.  

Technical	Basis	of	the	Project		
The following information provides the technical basis for the project: 

 DWR prepared a Technical Memorandum on the Cressey Recharge Basin Assessment Project in August 
2002. This document is the work plan for the pilot recharge project. Page 1 of Appendix 3-9 shows that the 
original pilot project sites were determined by MAGPI members and DWR. Page 2 of this appendix 
specifies that following completion of a hydrogeological evaluation of the site, MAGPI members and DWR 
developed a work plan that identifies the physical, legal, institutional, engineering, and data collection and 
analysis considerations that may be required for the successful implementation of a pilot recharge project.  
This work plan provides the justification for the Enlargement Project because it establishes the location of 
the potential recharge basin and shows that physical, legal, institutional, and engineering considerations 
were already considered as part of the pilot project. 

 DWR prepared the hydrogeological investigation of the Cressey site in 2002 (see Appendix 3-10). As 
indicated above, the results of this investigation allowed MAGPI and DWR to proceed with the pilot 
project. As discussed on pages 2 and 3 of this appendix, five exploratory drill holes were initially drilled to 
a maximum depth of 150 feet below ground surface (bgs) and three drill holes were converted into 
monitoring wells. Due to the lithologic variability encountered during drilling, three additional drill holes 
were drilled and one additional monitoring well was installed. Page 10 of this appendix shows the locations 
of the exploratory drill holes and the monitoring wells. Pages 5 through 8 of this appendix provide the 
findings, conclusions, and recommendations of the study. The geologic logs are provided on pages 17 
through 58 of this appendix. Because the hydrogeologic investigation has been completed, these results will 
apply to the enlargement project and a separate hydrogeologic investigation will not be required. This 
investigation provides the basis for the feasibility of the enlarged basin location. 

 MID prepared the Improvement Plans for Cressey Groundwater Recharge Basin in January 2011. Because 
the proposed site would be an expansion of the original recharge basin, it is expected that the design of the 
enlargement project would be similar to that of the original recharge basin. The same characteristics (i.e., 
height of berms, material used, etc.) would be expected for the enlarged basin. This document is included 
as Appendix 3-11. 
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 MID evaluated the original 8-acre recharge basin within the 18-acre site in the initial study / mitigated 
negative declaration (IS/MND) conducted in March 31, 2010 (see Appendix 3-12). This document, which 
evaluated construction of the original basin and the use of the remaining site for stockpiling, concluded that 
no significant environmental impacts would occur because revisions in the project were made to avoid 
impacts (see pages 15 and 16 of this appendix). Similar conclusions in a newly prepared environmental 
document are anticipated because site conditions are unlikely to have change substantially and MID would 
avoid adverse impacts to the environment through appropriate mitigation measures.  This document 
provides documentation the viability of the site in terms of environmental factors and that physical adverse 
effects are not anticipated.  

 MID’s description of the proposed basin enlargement is provided in Appendix 3-13.  

 The water supply benefits claimed for the project were calculated based on proposed acreage (5 acres), the 
infiltration rate calculated based on monitoring at the existing Cressey Recharge Basin (2.74 AF/AC/day) 
(see Appendix 3-14), and the average length of the irrigation season derived from historic record (1993 to 
2012) (see Appendix 3-15).  The calculations of the water supply benefits are also included in Appendix 
3-15.  

 The benefits to water quality are based on information included in the Merced IRWM Plan Groundwater 
Recharge Feasibility Study, presented in Appendix 3-5 (maps of the groundwater elevation on page 28, 
generalized groundwater flow directions on page 29, TDS on page 34, nitrate on page 36, and arsenic on 
page 37).  

 The avoidance of subsidence effects is based on information included in the Merced IRWM Plan 
Groundwater Recharge Feasibility Study, presented in Appendix 3-5 (maps of subsidence on pages 31 and 
32 of this appendix) 

 Ecosystem demands are based on the license with Federal Power Commission (revised February 1, 1964) 
(pages 1 – 29 of Appendix 3-6), the United States of America FERC Notice of Authorization for 
Continued Project Operation (March 5, 2014) (pages 30 – 32 of the same appendix), and the 2013 USFWS 
letter identifying the preliminary schedule for the delivery of water in 2013 to Merced NWR (page 33 of 
Appendix 3-6). The groundwater production wells that were rendered inoperable are based on the list of 
wells that have been lost in the 2014 irrigation season as shown in Appendix 3-7.  

 Groundwater level information for MID and El Nido is presented in Appendix 3-8. Page 1 of this appendix 
shows the MID well groundwater depth from 2009-2013. Pages 2 – 5 of the appendix shows a summary of 
the groundwater levels at each wells for the same period.  The raw data for the wells are presented on pages 
6 – 11. The groundwater level depth for El Nido is presented on pages 12 – 14. 

Background	for	Benefits	Claimed	
Precipitation is an important source of groundwater recharge in the Merced Subbasin. The Merced Subbasin has 
been in a state of mild groundwater level decline with a cumulative decrease in storage of approximately 720,000 
AF from 1980 to 200710. The lack of rain in recent years has resulted in reduced recharge to the basin. In addition, 
increased pumping activities necessary to sustain agricultural crops during this drought have resulted in further 
declining groundwater levels. Between 2010 and 2013, the average groundwater level in the MID service area 
declined more than 10 feet (see Figure 3-5 above).  

During the 2014 irrigation season, up to 27 of MID’s production wells became inoperable as a result of the 
substantial drop in groundwater levels. These wells, shown in Figure 3-6 above, are identified in Appendix 3-7. 
The red dots in Figure 3-6 denote groundwater wells that will require rehabilitation (existing pumps will have to be 
lowered within the existing well casing) and the purple dots denote groundwater wells where deepening (via 
redrilling) will be required. Although the exact numbers are not known, many private wells have also been rendered 

                                                      
10 AMEC Geomatrix, Inc. 2008. Merced Groundwater Basin Groundwater Management Plan Update. Merced 
County. July 29. [pages 20 and 22) 
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inoperable because of the drought, resulting in the need for either rehabilitation or deepening. The loss of wells also 
directly affects agricultural production.  

Without the project, water quality impacts, which are linked to declining water levels, would be expected to worsen. 
The Cressey Recharge Basin is located upgradient of two areas of elevated concentrations of TDS and nitrate, where 
TDS concentrations exceed 750 mg/L and nitrate concentrations exceed 45 mg/L for nitrate (both of which are 
above the respective MCLs) (see Figure 3-7 and 3-8 above). In general, water quality of the Merced Subbasin 
would deteriorate with declining groundwater levels. As the entire region relies solely on groundwater for its potable 
water supply, the loss of this critical resource would have a devastating effect on public health and safety. The 
agricultural economy would also be impacted if water quality of the groundwater were to worsen such that 
agricultural crops were damaged by increased salinity of the source water. The impacts to the agricultural economy 
would be further magnified when combined with MID water supply curtailments. Water quality would continue to 
deteriorate, affecting drinking water and irrigation supplies.  

The project area is also located upgradient of an area defined by USBR as having subsided at a rate of -0.1 to -0.2 
feet/yr of between December 2011 and December 2012 (see Figure 3-9 above). Subsidence can worsen in the basin 
with decreasing groundwater levels.  

Without‐Project	Conditions	
Without the proposed project, the groundwater basin will continue to be over drafted. During drought conditions, the 
decline would increase significantly and the region’s supply of both surface water and groundwater would continue 
to be diminished as groundwater pumping increases to meet potable and agricultural demands. Additional 
groundwater wells (both public and private) would be expected to be rendered inoperable as the drought worsens, 
requiring rehabilitation or deepening.  

Water quality impacts, which are also linked to declining water levels, would be expected to become more severe. In 
particular, TDS and nitrate levels could continue to increase in and down gradient of the Cressey Recharge Basin 
area, potentially exceeding the TDS and nitrate MCLs of 500 mg/L and 45 mg/L, respectively. As the entire region 
relies solely on groundwater for its potable supply, the loss of this critical resource would have devastating effects 
on public health and safety. These effects could be just as dire for the agricultural economy if groundwater salinity 
were to increase to the point where agricultural crops were damaged. The impacts to the agricultural economy would 
be further magnified when combined with MID water supply curtailments.  

Ecosystem water would also be reduced substantially. Although MID is required to provide up to 15,000 AFY of 
ecosystem water to Merced NWR per Article 45 of its license with the Federal Power Commission (revised 
February 1, 1964) (see page 26 of Appendix 3-6) and the United States of America FERC Notice of Authorization 
for Continued Project Operation (March 5, 2014) (pages 30 to 31 of Appendix 3-6), during droughts such 
requirements may not be met. Each year, USFWS submits a letter outlining the preliminary schedule for delivery of 
water prior to the irrigation season, and MID determines the duration of the irrigation season. Typically, the 
irrigation season extends from March through October. However, for 2014, the season will be cut short by two 
months. Because the USFWS requested schedule for delivery of water differs each year, it is difficult to accurately 
predict the precise distribution of water deliveries by month. In 2013, for example, the allocations varied from 1,200 
to 2,700 AF, with 1,200 AF in March and 2,700 AF in October (see page 33 of Appendix 3-6). If the same schedule 
was provided in 2014, then the reductions in ecosystem water would be 3,900 AF for the year, a substantial decrease 
that could translate to reduced habitat for plants and wildlife. This could in turn result in a reduction in the number 
of plants and wildlife and could subsequently cause indirect effects to the recreation and tourism industry (e.g., for 
birdwatching and hunting). Without the project and the additional supply stored in the groundwater basin over the 
long term, the NWR could face more severe cutbacks in the future. 

Without the project, subsidence would be expected to worsen in the future, particularly due to the increase 
groundwater extraction and resulting dewatering of sensitive clay units. This could cause uniform and differential 
subsidence  and potentially damage infrastructure. 
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Without the proposed project, drinking water and agricultural demands may not be met and groundwater quality 
could be compromised. The Human Right to Water would not be achieved given such a scenario. Ecosystem 
supplies would also suffer, as there would be cutbacks to the water sent to the Merced NWR.  

Methods	used	to	Estimate	Physical	Benefits	
Water Supply Benefits. The calculation of the water supply benefit is based on several factors:  

 The expected percolation rate of 2.74 AF/AC/day is derived from observed percolation rates for the 
existing recharge basin (see Appendix 3-14). Specifically, the percolation rate for each day from July 21, 
2011 through October 20, 2011 was calculated, and then averaged to determine the infiltration rate for the 
existing 8 acre basin (21.92 AF/day). The per acre value was then calculated (21.92 AF/day divided by 8 
AC = 2.74 AF/AC/day). It should be noted that during the July 2011 through October 2011 period, there 
were periods of 0 inflow;  

 The expansion area is 5 acres as proposed; 

 The duration of recharge on any given year was based on the last 20 years (1993 to 2012) of irrigation 
season data (Appendix 3-15); . 

 Total water savings for non-critical dry years were calculated based on the percolation rate (2.74 
AF/AC/day) times the expanded basin area (5 AC) times the average number of days in the irrigation 
season for each year from 1993 through 2013. An average was then taken for that same period to derive the 
claimed water benefits for non-critically dry years (see Appendix 3-15). The water supply benefit was 
calculated to be 3,094 AFY. For critically dry years, it was assumed that the claimed benefits would be 0 
because there would not be any available for artificial recharge. To determine the critically dry years, the 
last 30 years of record from DWR’s Chronological Reconstructed San Joaquin Valley Water Year 
Hydrologic Classification Index was used to define the type of water year that are anticipated to occur over 
the life of the project (31 years). Critically dry years occurred in 10 of the last 31 years of record based on 
DWR data, as shown on Figure 3-10 above. Construction of the project is anticipated to be complete in the 
spring of 2016. It is assumed that only half of the benefits (to be conservative) would be incurred in the first 
year because construction would not be completed until February 2016 (see Attachment 6 for the project 
schedule). Thereafter, during all years but critically dry hydrologic years, it is assumed that 100 percent of 
the benefit would accrue. During critically dry years, 0 percent of the benefits would be claimed  

Water Quality Benefit. Although an unquantified benefit, artificial recharge would increase groundwater levels 
such that water quality in this area would be improved. TDS levels in the vicinity range from 500 mg/L to 
approximately 1,500 mg/L, in excess of the MCL, and nitrate concentrations range from 25 mg/L to 45 mg/L, near 
the MCL. With increased groundwater levels, elevated concentrations of TDS and nitrates are expected to decrease 
overtime, reducing MCL exceedances and the potential for crop damage due to elevated TDS. While this is an 
unquantified benefit, the improvement in water quality would be substantial. 

Subsidence Benefit: The project area is located just north of an area defined by USBR as having subsided at a rate 
of -0.1 to -0.2 feet/yr of between December 2011 and December 2012 (see Figure 3-9 above). Increasing recharge 
artificially in this area would allow for better management of water levels that could reduce future subsidence 
related to dewatering of sensitive clay units. Thus, this project would reduce subsidence, though this benefit cannot 
be quantified. 

New	facilities,	Policies,	and	Actions	Required	to	Obtain	Physical	Benefits	
The following new facilities are necessary to obtain physical benefits: 

 Enlarged basin (five acre expansion)  

 Upgrade of the SCADA system to allow MID to track percolation/groundwater recharge rates in real time  

No policies are required to obtain the physical benefits. 
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In order to achieve the benefits summarized above, the final design, environmental compliance, and construction of 
the project must be completed.  MID will complete the environmental documentation and design for proposed 
facilities described above. 

Potential	Adverse	Physical	Effects	of	the	Project	
An IS/ND was prepared for the original Cressey Basin Project, which evaluated impacts over the entire 18-acre area 
for a 10+acre basin with the remaining area used for stockpiling (see Appendix 3-12). Expansion of the recharge 
basin within the existing 18-acre footprint is not expected to result in any adverse physical effects as all work would 
be confined within areas that are currently disturbed. MID will comply with CEQA and prepare an environmental 
document (anticipated to be an IS/MND) to analyze the project and to reduce any potential impacts through 
appropriate mitigation measures. Thus, potential adverse physical effects are not anticipated. 

Water	Meter	Conservation	Project		

Summary	of	Benefits		
The projected project benefits include: 

 Water Supply (primary benefit): The project is estimated to conserve 119 AFY over the life of the 
project, based on an estimated 25 percent reduction in water consumption in Le Grand. These savings 
would result from a change in customer behavior due to water metering, which will enable usage to be 
monitored by customers and LGCSD.   

 Reduction in energy and greenhouse gas emissions (secondary benefit): The project would reduce 
energy consumption and greenhouse gas emissions commensurate with the water usage savings  (25 
percent). The anticipated reductions in energy usage and greenhouse gas emissions are 65,052 kWh/yr, and 
22 MT CO2e/yr, respectively.  

 Reduction in Chemical Use (secondary benefit): A reduction in overall water usage will the reduce need 
for water treatment chemicals. It is anticipated that chlorine use would be reduced by 720 gallons/yr, in 
proportion to the reduction in water consumption.   

 Improved Water Quality (secondary benefit, unquantified): Improved water quality is a secondary 
benefit that would result from the reduction in water consumption and subsequent increase in groundwater 
elevations. Although unquantified, water quality is expected to improve substantially with respect to 
arsenic and 123-TCP concentrations, as Elevated levels of arsenic and 123-TCP have been detected in both 
the shallow and deep aquifers in Le Grand. Increases in groundwater levels could prevent exceedances of 
the arsenic MCL and contamination of the potable water supply. 

Technical	Basis	of	the	Project	
The following information provides the technical basis for the project:  

 LGCSD completed final design for the project. The final design drawings are included in Appendix 3-16.  

 Groundwater level changes in Le Grand are included in Appendix 3-17. 

 The benefit to water quality as it relates to arsenic is based on information included in the Merced IRWM 
Plan Groundwater Recharge Feasibility Study, presented in Appendix 3-5 (a map of arsenic 
concentrations is on page 37 of this appendix).  

 The benefit to water quality as it relates to 123-TCP is based on information included in the Merced 
Integrated Regional Water Management Plan Salt and Nutrient Study, presented in Appendix 3-18 (p. 4  
of this appendix).  
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 The water supply benefits claimed are based on the existing groundwater pumping data, reduced by 25 
percent to account for conservation associated with water meter operations. The existing pumping data is 
presented in Appendix 3-19. The 25 percent estimate was developed by the LGCSD Engineer, based on 
experience installing water meters throughout communities in eastern Merced County.  In general, water 
meter installation in this area has resulted in a reduction in water use by between 25 and 30 percent. 

 The energy benefits claimed for the project were calculated based on energy usage information for the 
wells, included in Appendix 3-20. A summary of the energy consumption between July 2013 and June 
2014 is shown on page 1 of  Appendix 3-20, followed by the raw data presented in the PG&E bills. 

 The greenhouse gas benefits claimed for the project were calculated based on the energy consumption 
information included in Appendix 3-20.  

 The reduction in chemical usage is based on the usage of chlorine in 2013, presented in Appendix 3-21.  

Background	for	Benefits	Claimed	
Precipitation is an important source of groundwater recharge in the Merced Subbasin. The Merced Subbasin has 
been in a state of mild groundwater level decline with a cumulative decrease in storage of approximately 720,000 
AF between 1980 and 200711. Lack of rain in recent years has reduced recharge in the Merced Subbasin. This has 
caused water levels to decline precipitously – observed groundwater elevations in the LGCSD service area dropped 
by about 50 feet between March and June of 2014 (see Appendix 3-17). As a result, the LGCSD has to deepen all 
three of its production wells to continue to provide drinking water supply to this DAC. As there is no other available 
potable water supply, this community is entirely reliant on groundwater. Stage 312 water conservation measures have 
already been imposed, and it is expected that conservation levels will increase to Stage 4 by the end of the year. This 
community is not expected to be able to meet its drinking water demands by September 30 of this year.  The money 
that was originally set aside for this project has been used to deepen the wells; as such, LGCSD would be unable to 
proceed with this project without grant funding.  

Arsenic has been detected in Le Grand, both in the shallow and deep aquifers. As shown in Figure 3-11 (see also 
Appendix 3-5, page 37), Le Grand is located in an area where arsenic levels range from 2.5 to 10 µg/L and adjacent 
to an area with concentrations ranging from 10 µg/L to 20 µg/L. The current California MCL for arsenic is 10 µg/L. 
Given the precipitous drop in groundwater levels that have already occurred in Le Grand (of approximately 50 feet 
between March and June 2014 as described above), it is expected that arsenic levels will continue to increase as the 
groundwater elevations decrease, impacting the sole drinking water supply for this DAC. 123-TCP is also a problem 
in the shallow and deep aquifers, as shown in Figure 3-12 below. Concentrations of 123-TCP range from 0.005 to 1 
µg/L (see page 4 of Appendix 3-18).13. The notification level for 123-TCP is 0.005 µg/L14. 

Without‐Project	Conditions	
Without the proposed project, excess groundwater pumping will continue to cause a decline in groundwater 
elevations at unprecedented rates. This will, in turn, cause water quality to deteriorate further, and supplies will 
further violate the California MCLs and notification levels for arsenic and 123-TCP, respectively, making it unsafe 
for human consumption. Because groundwater is the sole source of drinking water for this community, it would 
leave the area – a designated DAC – with no source of drinking water.  

                                                      
11 AMEC Geomatrix, Inc. 2008. Merced Groundwater Basin Groundwater Management Plan Update. Merced 
County. July 29. [pages 20 and 22) 
12 Stage 3 conservation consists of limiting the days and hours that residents can water. In addition, all vehicle 
washing would be done on a lawn, using buckets for washing and rinsing. 
13 AMEC, Inc Geomatrix in Association with RMC Water and Environment. 2013. Merced Integrated Regional 
Water Management Plan Salt and Nutrient Study. August.  
14 AMEC, Inc Geomatrix in Association with RMC Water and Environment. 2013. Merced Integrated Regional 
Water Management Plan Salt and Nutrient Study. August. 
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Figure 3-11: Arsenic Concentrations in the Merced IRWM Region 

 

Figure 3-12: 123-TCP Concentrations in the Merced IRWM Region 
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As described in Attachment 2, the only industry in Le Grand is the Live Oak Farms, a tomato and pepper packing 
company, which employs the majority of Le Grand’s residents. Closing of Live Oak Farms due to lack of water 
would have devastating financial consequences for the community, as the community is a DAC. Public health and 
safety is also a concern for Le Grand. The public schools, which are the third largest users of water in the 
community, did not have sufficient pressure to flush toilets in May. The schools are currently not in session, but are 
expected to be back in session in early August. As only one well is in operation at this time, there is concern that 
there would not be sufficient water to meet public health and safety needs. Appendix 2-3 describes issues currently 
faced by LGCSD. The situation in Le Grand is so dire that LGCSD had sought assistance from the California 
Department of Public Health (CDPH).LGCSD secured grant funding through the CDPH Public Water System 
Drought Emergency Response Program to implement a two-phase emergency drought response program that 
included interim water hauling to the community, rehabilitation of three of the community’s impacted wells (see 
Appendix 2-1, page 19). LGCSD is already unable to meet existing demands. If the drought were to continue into 
2015, water supplies would continue to be insufficient to meet existing demands despite continuing conservation 
measures.  

Methods	used	to	Estimate	Physical	Benefits	
Water Supply Benefits: Estimated water supply benefits are based on the expected water demand reduction – 25 
percent – resulting from operation of the water meters (see Appendix 3-19). The total water pumpage from June 
2013 through May 2014 was 154 million gallons (475 AF). With a 25 percent reduction, the total savings would be 
about 119 AF per year. The benefit is expected to remain the same throughout the life of the project.  

Energy Benefits: The net reduction in electricity was based on PG&E power consumption data obtained for the 
three wells from July 2013 to June 2014. The benefits were calculated assuming a 25 percent reduction in pumping. 
The total annual electrical usage required to operate the three wells was 260,210 kWh. Assuming a 25 percent 
reduction in energy consumption, the savings would be 65,052 kWh/yr. The claimed energy savings  are assumed to 
be conservative because the energy usage during this period was lower than previous years because some 
groundwater wells were offline for repairs and because additional energy would be required for pumping as 
groundwater elevations drop (see Appendix 3-20). A summary of the energy consumption during the July 2013 to 
June 2014 period is shown on page 1 of  Appendix 3-20, followed by the raw data presented in the PG&E bills.  
The benefit is expected to remain the same throughout the life of the project. 

Greenhouse Gas Benefits: The net reduction in greenhouse gas production was calculated based on the projected 
energy savings described above. The GHG emission factor associated with power production is derived from the 
California Energy Commission (CEC) and EPA’s eGRID data. Per the CEC’s Energy Almanac15, California 
produces 70 percent of its energy and imports 10 percent from the Pacific Northwest, and 20 percent from the 
Pacific Southwest.  USEPA eGRID data provides information about the GHGs associated with each of the energy 
supplies (calculated as carbon dioxide equivalent units or CO2e) as 613.28 pounds of CO2e per MWH (lbs/MWh), 
846.97 lbs/MWh, and 1,182 lbs/MWh, respectively16.  Averaging each of these CO2e emissions factors shows that 
California energy supplies have a combined CO2e emissions factor of 750.57 lbs/MWh, or 0.34 metric tons (MT) of 
CO2e per MWh. By reducing groundwater pumping by 25 percent, the project would reduce energy usage by 25 
percent, or 65,052 kWh/yr. Using the statewide emissions factor of 0.34 MT CO2e / MWh, this equates to a 
reduction in GHG emissions of 22 MT/yr (65,052 kWh/yr times x 0.001 MWh/kwh x 0.34 MT CO2e/MWh =22.11 
MT CO2e/year).   The benefit is expected to remain the same throughout the life of the project. 

Chemical Use Benefits: The net reduction in chemical usage was calculated using the amount of chlorine usage in 
2013 at the three wells and the anticipated water demand reduction (25 percent). The total chlorine usage in 2013 
was 2,880 gallons. Assuming 25 percent reduction in chlorine usage in proportion to the water savings, the reduction 
in chlorine usage would be 720 gallons per year. (see Appendix 3-21).  

                                                      
15 CEC. 2013. California Electrical Energy Generation Total Production, by Resource Type (Gigawatt hours). 
Accessed 24 June 2014. Available: http://energyalmanac.ca.gov/electricity/electricity_generation.html 
16 U.S. Environmental Protection Agency (USEPA). 2014. eGRID 9th edition Version 1.0 Year 2010 Summary 
Tables. February. Available: http://www.epa.gov/cleanenergy/energy-resources/egrid/ 
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Water Quality Benefits: Elevated levels of arsenic and 123-TCP have been detected in both the shallow and deep 
aquifers in Le Grand. Although this is an unquantified benefit, groundwater quality is expected to improve as 
groundwater levels increase commensurate with the decrease in water consumption. Improvement in water quality 
would reduce the potential for exceedances of drinking water standards. 

New	facilities,	Policies,	and	Actions	Required	to	Obtain	Physical	Benefits	
In order to achieve these physical benefits, 525 water meters would need to be installed throughout the District, 
located beneath the curb in front of each site 

No policies are required to obtain the physical benefits. All policies are already in place, including meter rates.  

Construction and operation of the project is required to obtain physical benefits. Final design of the project is 
complete. LGCSD expects to prepare a CEQA Notice of Exemption in July 2014. Because of the nature of the 
project, it is expected that the project would qualify for exemption under the Class I Categorical Exemption,  
According to the 2014 CEQA Guidelines, a Class 1 categorical exemption consists of the operation, repair, 
maintenance, permitting, leasing, licensing, or minor alteration of existing public or private structures, facilities, 
mechanical equipment, or topographical features, involving negligible or no expansion of use beyond that existing at 
the time of the lead agency. Installation of meters would be considered a minor alteration of existing facilities that 
involve negligible expansion of use.  

Potential	Adverse	Physical	Effects	of	the	Project	
The water meters would be located under the curb outside of each site. Installation and operation of the facilities are 
not expected to result in any adverse physical impacts to the environment. LGCSD expects to file a CEQA 
categorical exemption for the project as described above. 
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Cost Effectiveness Analysis 
Tables 3-13 through 3-15 provide a cost effective analysis for the three projects, in accordance with Table 6 of the 
PSP. 

Table 3-13: Highlands Groundwater Conservation Project 
Table 6 – Cost Effective Analysis 

Project Name: Highlands Groundwater Conservation Project 

Question 1: Types of 
benefits provided as 
shown in Table 5. 

The types of benefits achieved by this project include immediate and long-term conserved water 
supplies and an associated reduction in groundwater basin over draft, reduction in net consumption 
of electricity and net production of greenhouse gases, water quality improvements, and reductions 
in subsidence potential. 

Question 2: Have 
alternative method been 
considered to achieve 
the same types and 
amounts of physical 
benefits as the 
proposed project been 
identified?  

Another project was considered to recharge the groundwater basin, but not specifically for the 
Highlands area, and not specifically to achieve the same types and amounts of physical benefits. 
The Cressey Recharge Basin Enlargement Project, also included in this application, would provide 
long-term water supply benefits to the groundwater basin, water quality improvements, and 
reductions in subsidence; however, that project is an artificial recharge project and not an in-lieu 
recharge project. Thus, the Cressey Recharge Basin Enlargement Project would not achieve any 
reduction in net consumption of electricity and greenhouse gases. More importantly, the Cressey 
Recharge Basin Enlargement Project would not address the District’s long-term goal of delivering 
surface water to the Highlands area. Thus, there are no alternatives that would achieve the same 
objectives as the Highlands Groundwater Conservation Project.  

Question 3: If the 
proposed project is not 
the least cost 
alternative, why is it the 
preferred alternative? 
Provide an explanation 
of any accomplishments 
of the proposed project 
that are different from 
the alternative project or 
methods.  

As shown in Attachment 5, the Highlands Groundwater Conservation Project is more expensive 
than the Cressey Recharge Basin Enlargement Project. The Highlands Groundwater Conservation 
Project is the preferred alternative because it addresses a critical need in an area where no 
alternatives are available. There are no other alternatives that would achieve the objective of 
providing surface water to the Highlands area or the claimed benefits associated with the reduction 
in electricity and greenhouse gas emissions. 
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Table 3-14: Cressey Recharge Basin Enlargement Project 

Table 6 – Cost Effective Analysis 

Project Name: Cressey Recharge Basin Enlargement Project 

Result of Physical 
Benefit 

Quantification of Benefits 

Question 1: Types of 
benefits provided as 
shown in Table 5. 

The types of benefits achieved by this project include immediate and long-term conservation of 
water supply and associated reduction in groundwater basin over draft, water quality improvements, 
and a reduction in subsidence potential. 

Question 2: Have 
alternative method been 
considered to achieve 
the same types and 
amounts of physical 
benefits as the 
proposed project been 
identified?  

The Highlands Groundwater Conservation Project, included in this application, would achieve 
similar types and degree of physical benefits. The Highlands Groundwater Conservation Project 
would also provide long-term water supply benefits to the groundwater basin, through in-lieu rather 
than direct recharge.  
 
A groundwater recharge feasibility was completed for the Merced Region in August 2013,17which 
identified opportunity areas for artificial recharge in the basin but did not evaluate site-specific 
locations. The study acknowledged that “development of recharge facilities will require additional 
site-specific investigations and/or pilot projects”.  Because such site-specific investigations 
(geotechnical borings and pilot studies) have already been completed at the site as part of the pilot 
project and the original Cressey Recharge Basin, and because the existing recharge basin is 
already operating successfully at this location, it would be more cost-effective to expand this site 
then to develop a new recharge basin at an alternate location. Thus, no other alternatives to this 
project were considered.  

Question 3: If the 
proposed project is not 
the least cost 
alternative, why is it the 
preferred alternative? 
Provide an explanation 
of any accomplishments 
of the proposed project 
that are different from 
the alternative project or 
methods.  

The Cressey Recharge Basin Enlargement Project is the least cost alternative compared to the 
Highlands Groundwater Conservation Project. As described above under the response to Question 
2, the Cressey Recharge Basin Enlargement Project is an artificial recharge project that would 
expand upon an existing, successful recharge operation.  

                                                      
17 RMC. 2013. Merced Integrated Regional Water Management Plan. Groundwater Recharge Feasibility Study. 
August.  
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Table 3-15: Water Meter Conservation Project 

Table 6 – Cost Effective Analysis 

Project Name: Water Meter Conservation Project 

Result of Physical 
Benefit 

Quantification of Benefits 

Question 1: Types of 
benefits provided as 
shown in Table 5. 

The types of benefits achieved by this project include immediate and long-term reduction in water 
demands; conservation of water supply; reductions in electricity consumption, greenhouse gas 
production, and water treatment chemical usage; and improvement in groundwater water quality. 

Question 2: Have 
alternative method been 
considered to achieve 
the same types and 
amounts of physical 
benefits as the 
proposed project been 
identified?  

No other alternative methods were considered, because no other alternatives are available that 
could achieve the same type and amounts of physical benefits as the proposed project. Given the 
small size of the community, the most effective form of water conservation is demand reduction 
using water meters. Water meters would yield the greatest savings compared to other demand 
reduction measures (e.g., appliance rebates, conversion of lawns to native plants, etc.), and thus 
are the preferred option for LGCSD. In addition, water meters are the only mechanism for LGCSD 
to monitor and manage water use at the individual customer scale and impose penalties in the 
event that households exceed their allocated amounts during mandatory rationing. 

Question 3: If the 
proposed project is not 
the least cost 
alternative, why is it the 
preferred alternative? 
Provide an explanation 
of any accomplishments 
of the proposed project 
that are different from 
the alternative project or 
methods.  

As no other alternatives were considered, this question is not applicable. 
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Merced Irrigation District  1  Highlands Groundwater Conservation Project 
 

Merced Irrigation District 
Highlands Groundwater Conservation Project 

Conceptual Design 
 

 
Background: 
 
The project constitutes the largest contiguous highland area in the District.  Certain areas were 
designated highlands from the inception of the District, since they cannot receive gravity flows from the 
surface water distribution system.  MID installed 7 groundwater wells to serve the impacted parcels.  
In 1998 and 2009 MID installed Boosters 32 and 40 respectively at the northerly and southerly termini of 
the distribution system.  Currently, the majority of parcels in this area cannot receive surface water, or 
can only do so with the aid of said booster pumps. 
 
 
Project Need: 
 
Due to groundwater extraction practices in eastern Merced County, mainly outside the District and 
though the expansion of urban footprint, static groundwater levels have dropped in elevation.  The 
excessive pumping in some areas caused intrusion of saline water from an existing salt sink around 
Stevinson.  In addition, pressurized low volume irrigation methods using groundwater proved stressful 
to farmers growing almond crops.   
 
This project would serve to greatly reduce the draw on groundwater which would eventually require the 
deepening and replacement of groundwater wells in the area and surrounding properties.  MID surface 
water is characterized by low mineral and content and being pH balanced which makes useful to all 
crops, allows flexibility in fertigation, and provides leaching to existing salt profiles at the root zone of 
trees, especially almonds.   
 
The project would add to the MID in‐lieu recharge program and will combat saline water intrusion. Also, 
this in‐lieu recharge water would allow groundwater to be preserved for potable uses. 
 
Project Description/Design: 
Design and construct the infrastructure for a system to deliver water to parcels within a designated 
area. This system will boost surface water from the nearby MID Arena A Lateral so that it will have the 
required head to be delivered to growers.  
 
The project was designed for a flow rate of 18 cubic feet per second (cfs).  Typically MID designs our 
projects to handle a flow of approximately 1 cfs per hundred acres, and there are approximately 1,100 
acres in the District.  While this calculates out to 11 cfs, we increased the design capacity to 18 cfs to 
accommodate future expansion of the project should the need arise.  The attached spreadsheet 
provides the initial conceptual design sizes for the project.  As noted from the spreadsheet, a 21" 
diameter pipe would suffice for the requirements.  However a 27" diameter size was chosen as this 
would allow for a higher flow rate should the need arise. In addition, 27" diameter pipe is the maximum 
size in which PVC remains the most economical choice as opposed to Reinforced Concrete Pipe (RCP).  
 
The booster pump will need to handle a flow rate of 18 cfs with a corresponding head of 61 feet of head.  
The existing pump can pump 6.4 cfs at 10.5 feet of head. The system will be designed to provide the 
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Merced Irrigation District  2  Highlands Groundwater Conservation Project 
 

water at standard pressure.  It will be the responsibility of the individual constituents to boost the 
pressure of the water to their desired pressures.  
 
There are 4 road crossings that will be required as part of the project.  The existing irrigation deliveries 
will be utilized where possible, and the new pipeline will tie in to said deliveries.  The existing wells will 
be tied back into the pipe network.  While the purpose of the project is to reduce groundwater 
pumping, the wells will be tied back in to allow their use during emergencies.   
 
        
 
Key Elements: 
• Upgrade existing and/or obtain new booster pumps for Booster Station #32 in order to provide 
enough flow and head for the system. 
• Install roughly 10,500 ft of main line for the system with required deliveries and the potential of 
15,400 ft of replacement well lines in the future(on an as needed basis) 
• Modify/Remove Booster #40 to accommodate a spill and work in conjunction with the new 
system 

2



Design Flow = 18 CFS

Number Length Diameter (in) Material c Q (CFS) Q (GPM) Hf (headloss/100') Hf (headloss/ segment)

P1 1328 21 PVC 130 16.0 7180.8 0.65 8.69

P2 1349 21 PVC 130 15.1 6776.9 0.59 7.93

P3 2632 21 PVC 130 12.5 5610.0 0.41 10.91

P4 1876 21 PVC 130 8.0 3590.4 0.18 3.40

P5 3277 21 PVC 130 4.5 2019.6 0.06 2.05

P6 1992 21 PVC 130 2.9 1301.5 0.03 0.55

Number

Node EL 

(ft)

Length Along 

Pipeline

Demand 

(Flow)

Actual Flow 

(Active Nodes) Length  Head Elevation of EG (ft) ∆H
Head 

Req.

Head Reqs. 

Satisfied
N1 140 0 2.0 2.0 0 192.0 131.0 61.0 0.00 YES

N2 125.1 1328 0.9 0.9 1328 183.31 129.8 53.5 5.56 YES

N3 135.0 2677 2.6 2.6 2677 175.37 139.7 35.7 4.44 YES

N4 133.3 5309 4.5 4.5 5309 164.46 138.0 26.5 10.45 YES

N5 128.5 7185 3.5 3.5 7185 161.06 133.3 27.8 27.20 YES
N6 123.3 10462 1.6 1.6 10462 159.01 128.0 31.0 ‐0.39 YES

N7 123.0 12454 2.9 2.9 12454 158.46 127.7 30.8 0.73 YES

Head  Q(CFS) Q(GPM)

61.0 18.00 8078.4  

Hazen‐Williams

f = 0.2083(100/c)^1.852*(Q^1.852)/(dh^4.8655)

Assume c = 130 for pvc pipe

Number Length Diameter (in) Material c Q (CFS) Q (GPM) Hf (headloss/100') Hf (headloss/ segment)

EL @ 

Node

EL @ end of 

Pipe

Cover + Pipe 

Dia. + 1'  Total Head Req.

P2.1 900 18 PVC 130 0.90 403.9 0.01 0.06 129.8 129.8 5.5 5.56

P3.1 527 12 PVC 130 0.64 287.2 0.03 0.14 139.7 139 5.0 4.44

P4.1 3199 14 PVC 130 3.25 1458.6 0.25 7.87 138 130 5.2 5.03

P4.2 381 16 PVC 130 1.25 561.0 0.02 0.08 138 138 5.3 5.42

P5.1 3247 14 PVC 130 1.56 700.1 0.06 2.05 134.7 146.3 5.2 18.82

P5.2 1517 16 PVC 130 1.94 870.7 0.05 0.75 134.7 137 5.3 8.38

P6.1 3985 16 PVC 130 1.00 448.8 0.01 0.58 134 127.7 5.3 ‐0.39

P7.1 2317 16 PVC 130 0.50 224.4 0.00 0.09 127.7 123 5.3 0.73

Pipes

System 

Pipes

Nodes HGL

Pump Required
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Acres

Demand 

(CFS)
CFS/100 Acres

128 2.0 1.59

58 0.9

165 2.6

280 4.5

220 3.5

100 1.6

179 2.9

Total 1130 18
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Appendix 3-2 

Highlands Groundwater Conservation Project – Property 
Information and Acreage of Land of Surface and Groundwater 

Supply 
  



Land 1132 acres PARCEL_NO OWNER ACRES Water Source
Surface Water Unboosted 89 acres 143‐190‐005 ABRAHAM 19.3 Surface Water Unboosted

Well/Booster 67 acres 143‐190‐006 ABRAHAM 17.9 Surface Water Unboosted

Booster 307 acres 143‐220‐010 ABRAHAM 9.7 Private Well

Private Well 583 acres 143‐220‐008 ABRAHAM 8.7 Private Well

MID well 67 acres 056‐040‐020 ABRAHAM 19.1 Private Well

Owners 33 056‐040‐021 ABRAHAM 39.4 Private Well

Total Lands on Surface Supply 396 acres 143‐220‐003 ALVERNAZ  37.7 Private Well

total Lands on Well Supply 717 acres 056‐040‐025 BRENT  19.0 Private Well

143‐220‐011 CONNOLLY  9.7 Booster

143‐200‐010 CORBIN  17.2 Booster

1025 acres 056‐040‐005 DHESI  39.0 MID Well

10 CFS 056‐040‐005 DHESI  59.1 Surface Water Unboosted

1.80 CFS/100 acres 056‐040‐072 DHESI  10.0 MID Well

143‐220‐024 DYCK 19.7 Booster

143‐220‐001 DYCK  9.4 Booster

056‐040‐037 ENOS  19.5 Private Well

056‐040‐038 ENOS  19.5 Private Well

056‐040‐067 FERNANDEZ  8.7 Private Well

Last Name Acres 056‐040‐022 FERREIRA  38.7 Private Well

SAHOTA 127 143‐220‐023 FUENTES  9.5 Private Well

DHESI 108 056‐040‐094 GARCIA  8.7 Private Well

ABRAHAM 104 056‐040‐013 GARCIA  19.7 Private Well

MIRES 70 056‐040‐014 GARCIA  19.7 Private Well

SILVEIRA 68 143‐220‐005 GUZMAN  9.0 Booster

056‐060‐086 HALL  19.6 Booster

143‐190‐010 HAWKINS  17.8 Booster

056‐050‐029 JOHAL  29.1 MID Well

056‐040‐084 KOEHN  36.5 Private Well

143‐220‐002 KOEHN  9.7 Booster

056‐040‐015 LACERDA  19.1 Private Well

056‐040‐086 LAWRENCE  18.8 Private Well

143‐220‐017 MIRES  40.5 Private Well

056‐040‐023 MIRES  29.0 Private Well

143‐200‐009 MITCHELL  29.5 Booster

056‐040‐071 MOREN  19.2 Booster

056‐040‐063 MORGAN  8.8 Private Well

056‐040‐026 NICHOLS  19.0 Private Well

143‐220‐007 NOLASCO  9.9 Booster

056‐060‐085 PALOMINO  19.0 Booster

056‐060‐010 PINHEIRO  19.6 Booster

143‐190‐007 SAHOTA 51.7 Surface Water Unboosted

143‐210‐076 SAHOTA 6.0 Well/Booster

143‐210‐077 SAHOTA 5.8 Well/Booster

143‐210‐052 SAHOTA 9.2 Well/Booster

143‐210‐051 SAHOTA 10.0 Well/Booster

143‐210‐075 SAHOTA 7.2 Well/Booster

143‐210‐056 SAHOTA 9.7 Well/Booster

143‐210‐055 SAHOTA 9.7 Well/Booster

143‐210‐054 SAHOTA 9.4 Well/Booster

143‐210‐074 SAHOTA 8.6 Booster

056‐040‐024 SILVEIRA  9.5 Private Well

056‐040‐036 SILVEIRA  19.0 Private Well

056‐040‐095 SILVEIRA  19.4 Private Well

056‐040‐078 SILVEIRA  19.6 Private Well

143‐200‐008 UNRUH  29.2 Booster

143‐190‐008 WALSH  17.7 Private Well

056‐040‐006 WEIMER  19.1 Private Well

143‐190‐011 WEIMER  19.8 Private Well

143‐220‐015 WOMACK  18.8 Private Well

Highlands Groundwater Conservation Project 

Property Information Table

Potential Acres in NEW System (after pump)

Capacity Required (1CFS/100 acres)

Top 5 Land Owners

Totals

Design (18 CFS)

Approximate Demand 

Acreage of Land on Surface and Groundwater Supply
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Appendix 3-3 

Highlands Groundwater Conservation Project – Water Supply 
Benefits Analysis 

  



Total Converted Area 717 acres (Highlands Area)

Typical Precipitation 8.4 in/year

Cropscape Land Use Class ET 2007 2008 2009 2010 2011 2012 2013 Cropscape Land Use Class ET 2007 2008 2009 2010 2011 2012 2013
Almonds 39.97 533 485 470 1682 1982 1978 2336 Almonds 55% 50% 53% 48% 59% 58% 69%

Sweet Potatoes 37.25 4 111 17 343 145 376 286 Sweet Potatoes 0% 11% 2% 10% 4% 11% 8%

Cotton 34.35 26 10 19 24 33 0 233 Cotton 3% 1% 2% 1% 1% 0% 7%

Fallow/Idle Cropland 57 6 13 27 542 19 217 Fallow/Idle Cropland 6% 1% 1% 1% 16% 1% 6%

Winter Wheat 20.43 8 32 113 554 1 159 154 Winter Wheat 1% 3% 13% 16% 0% 5% 5%

Grass/Pasture 49.69 73 196 75 96 149 168 57 Grass/Pasture 8% 20% 9% 3% 4% 5% 2%

Alfalfa 49.2 105 47 112 733 147 164 40 Alfalfa 11% 5% 13% 21% 4% 5% 1%

Walnuts 47.19 32 1 0 9 64 0 35 Walnuts 3% 0% 0% 0% 2% 0% 1%

Dbl Crop Oats/Corn 29.8 5 51 0 2 181 369 21 Dbl Crop Oats/Corn 1% 5% 0% 0% 5% 11% 1%

Grapes 29.43 20 8 30 33 36 58 16 Grapes 2% 1% 3% 1% 1% 2% 0%

Oats 20.43 102 21 33 38 73 125 1 Oats 11% 2% 4% 1% 2% 4% 0%

Cropscape Land Use Class ET 2007 2008 2009 2010 2011 2012 2013 Cropscape Land Use Class IE 2007 2008 2009 2010 2011 2012 2013
Almonds 39.97 1,042 945 1,005 896 1,115 1,092 1,298 Almonds 0.78 1,336 1,212 1,289 1,149 1,430 1,400 1,664

Sweet Potatoes 37.25 7 198 33 167 75 190 145 Sweet Potatoes 0.72 10 275 46 232 104 264 202

Cotton 34.35 42 16 33 11 15 0 106 Cotton 0.69 61 23 48 15 22 0 154

Fallow/Idle Cropland Fallow/Idle Cropland

Winter Wheat 20.43 6 24 92 112 0 33 33 Winter Wheat 0.72 8 33 128 156 0 46 45

Grass/Pasture 49.69 187 500 210 67 110 121 41 Grass/Pasture 0.70 267 714 300 96 157 173 59

Alfalfa 49.2 265 118 310 505 107 117 29 Alfalfa 0.72 368 164 430 701 148 163 40

Walnuts 47.19 77 2 0 6 44 0 24 Walnuts 0.78 99 3 0 8 57 0 31

Dbl Crop Oats/Corn 29.8 7 67 0 1 69 138 8 Dbl Crop Oats/Corn 0.72 9 94 0 1 96 192 11

Grapes 29.43 26 10 43 12 13 21 6 Grapes 0.76 34 14 56 15 18 28 8

Oats 20.43 76 16 27 8 16 26 0 Oats 0.72 106 22 37 11 22 37 0

TOTAL (AFY) 1,734 1,896 1,753 1,784 1,564 1,740 1,690 TOTAL (AFY) 2,297 2,552 2,334 2,383 2,053 2,303 2,213

TOTAL (AFY/AC) 2.42 2.64 2.44 2.49 2.18 2.43 2.36 TOTAL (AFY/AC) 3.20 3.56 3.26 3.32 2.86 3.21 3.09

Pixel Count Percent of Total Area

Consumptive Use (AFY) Total Water Applied (AFY)

Highlands Groundwater Conservation Project ‐ Water Supply Benefits analysis
Calculation of Total Water Applied (AFY)
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Highlands Groundwater Conservation Project ‐ Water Supply Benefits analysis

ETc Table for Irrigation District Water Balances
Zone 15 Monthly Evapotranspiration
Sprinkler Irrigation Typical Year
IRRIGATION TRAINING AND RESEARCH CENTER, California Polytechnic State University, San Luis Obispo
Table includes adjustments for bare spots and reduced vigor

January February March April May June July August September October November December Annual
inches inches inches inches inches inches inches inches inches inches inches inches inches

Precipitation 3.46 0.39 0.07 0.59 0.01 0.33 0.01 0 0.02 0.33 1.91 1.28 8.4
Grass Reference ETo 0.95 2.3 4.38 6.3 8.18 8.18 8.35 7.33 5.72 4.04 1.58 1.09 58.41

Apple, Pear, Cherry, Plum and Prune 0.96 0.87 0.79 3.53 6.68 7.27 7.08 5.98 4.78 2.17 0.76 1.01 41.88
Apples, Plums, Cherries etc w/covercrop 0.96 2.37 3.52 4.96 8.08 8.78 8.63 7.61 5.46 3.66 1.28 1.1 56.42
Peach, Nectarine and Apricots 0.96 0.87 0.6 2.66 6.31 7.22 7.2 6.14 4.42 2.67 0.75 1.01 40.82
Immature Peaches, Nectarines, etc 0.98 0.87 0.35 1.62 4.23 5.03 5.07 4.21 3.06 1.85 0.76 1.03 29.06
Almonds 0.96 1.06 1.2 4.06 6.24 6.44 6.73 5.52 4.1 1.89 0.76 1.01 39.97
Almonds w/covercrop 0.94 2.16 2.38 5.4 7.58 7.51 7.28 6.41 4.67 2.67 1.11 1.07 49.16
Immature Almonds 0.98 0.99 0.76 3.55 5.43 5.74 5.64 4.92 3.48 1.77 0.76 1.03 35.05
Walnuts 0.96 0.88 0.91 2.74 7.12 8.54 8.66 7.46 5.33 2.58 1 1.01 47.19
Pistachio 0.96 0.87 0.11 1.55 2.5 6.28 8.2 7.18 5.24 2.88 0.8 1.01 37.59
Pistachio w/ covercrop 0.97 2.14 2.4 4.59 5.61 8 8.86 7.82 6.01 3.77 1.29 1.12 52.57
Immature Pistachio 0.98 0.87 0.11 1.06 1.43 4.33 5.94 5.32 3.81 1.89 0.91 1.03 27.68
Misc. Deciduous 0.96 0.87 0.78 3.09 6.66 6.92 6.69 6.07 4.49 2.32 0.75 1.01 40.63
Grain and Grain Hay 1.03 2.23 4.42 6.44 3.69 0.37 0.01 0 0.01 0.31 0.82 1.1 20.43
Cotton 1.02 0.85 0.11 1.27 1.7 4.95 8.19 7.44 5.35 1.64 0.79 1.05 34.35
Safflower and Sunflower 1.02 1.09 1.63 5.73 8.81 7.54 1.13 0 0.01 0.31 0.79 1.05 29.12
Corn and Grain Sorghum 1.02 0.85 1.1 1.52 2.69 6.98 8.09 5.02 0.36 0.31 0.79 1.05 29.8
Misc. field crops 1.02 0.85 1.1 1.53 2.65 7.24 7.55 2.59 0.01 0.31 0.79 1.05 26.7
Alfalfa Hay and Clover 1.02 2.25 3.98 5.7 6.95 7.23 6.93 6.05 4.72 1.93 1.29 1.17 49.2
Pasture and Misc. Grasses 1.02 1.35 2.05 5 7.49 7.66 7.68 6.75 5.2 3.25 1.19 1.05 49.69
Small Vegetables 1.03 1.44 3.86 10.37 2.38 0.36 0.01 1.02 1.51 2.49 1.68 1.16 27.31
Tomatoes and Peppers 1.02 0.85 0.8 1.49 4.21 8.1 6.63 0.46 0.01 0.31 0.79 1.05 25.73
Potatoes, Sugar beets, Turnip etc.. 1.02 1.16 2.3 6.27 8.48 8.55 7.21 0.08 0.01 0.31 0.79 1.05 37.25
Melons, Squash, and Cucumbers 1.02 0.85 0.11 0.57 0.56 2.17 5.2 5.68 1.66 0.31 0.79 1.05 19.97
Onions and Garlic 1.03 2.04 3.57 5.37 4.92 0.76 0.01 0 0.01 0.31 1.42 1.1 20.54
Strawberries 1.02 0.85 1.1 1.53 2.65 7.24 7.55 2.59 0.01 0.31 0.79 1.05 26.7
Flowers, Nursery and Christmas Tree 0.96 0.87 0.78 3.09 6.66 6.92 6.69 6.07 4.49 2.32 0.75 1.01 40.63
Citrus (no ground cover) 0.97 2.23 3.26 4.66 5.81 6.19 5.89 5.15 4 3.18 1.39 1.13 43.86
Immature Citrus 0.98 1.52 1.49 3.39 3.59 4.25 3.85 3.36 2.69 2.32 1.06 1.11 29.62
Misc Subtropical 0.96 0.87 0.78 3.09 6.66 6.92 6.69 6.07 4.49 2.32 0.75 1.01 40.63
Grape Vines with 80% canopy 0.98 0.87 0.48 1.79 4.16 5.98 5.85 4.66 2.38 0.5 0.76 1.03 29.43
Grape Vines with cover crop (80% canopy) 0.98 1.92 2.43 3.39 5.82 6.8 6.69 5.04 3.8 2.15 1.08 1.12 41.21
Immature Grapes Vines with 50% canopy 0.99 0.86 0.35 1.32 3.21 4.56 4.61 3.49 2.06 0.31 0.77 1.03 23.58

Evapotranspiration Data

2



*     Crop No.                       Name

Month PA AL SB FI RI TR TO TH TM OR GR VI CO SO *    ‐‐‐‐‐‐‐‐‐‐‐‐‐‐              ‐‐‐‐‐‐‐‐‐‐‐

10 0.70 0.72 0.73 0.00 0.00 0.00 0.00 0.00 0.00 0.78 0.00 0.76 0.00 0.81 *         1                     PA = Pasture

11 0.70 0.00 0.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 *         2                     AL = Alfalfa

12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 *         3                     SB = Sugar Beets

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 *         4                     FI = Field Crops

2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 *         5                     RI = Rice

3 0.70 0.72 0.73 0.72 0.00 0.00 0.00 0.00 0.00 0.78 0.00 0.00 0.69 0.81 *         6                     TR = Truck Crops

4 0.70 0.72 0.73 0.72 0.57 0.74 0.72 0.72 0.72 0.78 0.00 0.76 0.00 0.81 *         7                     TO = Tomato

5 0.70 0.72 0.73 0.72 0.57 0.74 0.72 0.72 0.72 0.78 0.00 0.76 0.00 0.81 *         8                     TH = Tomato (Hand)

6 0.70 0.72 0.73 0.72 0.57 0.74 0.72 0.72 0.72 0.78 0.00 0.76 0.69 0.81 *         9                     TM = Tomato (Machine)

7 0.70 0.72 0.73 0.72 0.57 0.74 0.72 0.72 0.72 0.78 0.00 0.76 0.69 0.81 *        10                     OR = Orchard

8 0.70 0.72 0.73 0.72 0.57 0.74 0.72 0.72 0.72 0.78 0.00 0.76 0.69 0.81 *        11                     GR = Grains

9 0.70 0.72 0.73 0.72 0.57 0.74 0.72 0.72 0.00 0.78 0.00 0.76 0.00 0.81 *        12                     VI = Vineyards

*        13                     CO = Cotton

0.70 0.72 0.73 0.72 0.57 0.74 0.72 0.72 0.72 0.78 0.00 0.76 0.69 0.81 *        14                     SO = Citrus and Olives

Baseline IE Values
Monthly Irrigation Efficiency Data by Crop 
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Highlands Groundwater Conservation Project – Energy and 
GHG Emissions Benefits 

  



Page 1

100% Surface water Units Surface Water  Well Water Saving
Existing Production AFY 1,431                     2,216                  ‐

Energy Intensity  kWh/year 44,173                  78,143               

Unit Energy Use kWh/AFY 31                          35.27                 

Future Production AFY 2,216                     2,216                 

Total Energy saving kWh/year 68,392.07             78,143                9,751                             
Unit GHG saving MT/MWh 0.34 0.34 ‐

Total GHG saving MT/year 23                          26.60                  3                                     

Surface Water Percentage 75%
75% Surface water Units Surface Water  Well Water Total Blend Original Well Water Saving
Future Production AFY 1,662                     554                     2,216                              2,216                            ‐

Unit Energy Use kWh/AFY 30.87                     35.27                  ‐                                  ‐                                ‐               

Total Energy saving kWh/year 51,294.05             19,535.75          70,830                            78,143                        7,313          
Unit GHG saving MT/MWh 0.34 0.34 ‐               

Total GHG saving MT/year 17.46                     6.65                    24                                    27                                 2.5               

GHG saving calc back up
Share Region EGRID subregion n

70% California WECC California 613.28 lbs/MWh

10% Pacific Northwest WECC Northwest 846.97 lbs/MWh

20% Pacific Southwest WECC Southwest 1182.89 lbs/MWh

750.57 lbs/MWh

0.34 MT/MWh

The percentage share/import (7:1:2 split) is obtained from California Energy Commission.http://energyalmanac.ca.gov/electricity/electricity_generation.html. 

CO2e emission factor from eGrid 2010 subregion summary

CO2e Emission Factor

Highlands Groundwater Conservation Project
Summary Energy and Greenhouse Gas Emissions Benefits
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Summary of Energy Usage for Surface Water Customers
Page 2

Land 1132 acres
Surface Water 

Unboosted 89 acres

Well/Booster 67 acres

Booster 307 acres

Private Well 583 acres

MID well 67 acres

Owners 33

Total Surface Water usage acreage

463 acres
Unit area water demand

3.09 AFY/acre
Total Surface Water demand

1431 AFY

Average Annual Power Consumption at Booster 32

44173 kWh/year

Unit Energy Intensity 

31 kWh/AF

Totals

2



Surface Water Booster Pump Station Power Usage (2003‐2014)
Pages 3 to 6
ExtraColumn Booster 032

Total kWh

Row Labels Sum of onpk kwh Sum of ptpk kwh Sum of offpk kwh Sum of Month Sum of Year Sum of esales Year Power Use (kWh)

1/23/2003 0 0 0 1 2003 0 1/2003 0

2/24/2003 0 0 0 2 2003 0 2/2003 0

3/26/2003 0 74 1276 3 2003 1350 3/2003 1350

4/24/2003 0 363 2621 4 2003 2984 4/2003 2984

5/26/2003 195 147 3890 5 2003 4232 5/2003 4232

6/24/2003 0 0 0 6 2003 0 6/2003 0

7/24/2003 1115 0 9745 7 2003 10860 7/2003 10860

8/25/2003 521 0 5606 8 2003 6127 8/2003 6127

9/23/2003 426 0 3348 9 2003 3774 9/2003 3774

10/22/2003 0 0 0 10 2003 0 10/2003 0

11/21/2003 556 0 3934 11 2003 4490 11/2003 4490

12/23/2003 0 0 0 12 2003 0 12/2003 0

1/22/2004 0 1 2 1 2004 3 1/2004 3

2/24/2004 0 0 5 2 2004 5 2/2004 5

3/24/2004 0 0 4 3 2004 4 3/2004 4

4/21/2004 0 1065 3003 4 2004 4068 4/2004 4068

5/21/2004 0 0 0 5 2004 0 5/2004 0

6/23/2004 1393 0 11177 6 2004 12570 6/2004 12570

7/23/2004 1055 0 6193 7 2004 7248 7/2004 7248

8/23/2004 0 0 0 8 2004 0 8/2004 0

9/22/2004 0 0 0 9 2004 0 9/2004 0

10/20/2004 1890 0 10756 10 2004 12646 10/2004 12646

11/19/2004 2 2 1 11 2004 5 11/2004 5

12/21/2004 0 3 1 12 2004 4 12/2004 4

1/21/2005 0 0 3 1 2005 3 1/2005 3

2/22/2005 0 1 3 2 2005 4 2/2005 4

3/23/2005 0 1 0 3 2005 1 3/2005 1

4/21/2005 0 955 1856 4 2005 2811 4/2005 2811

5/23/2005 701 635 4741 5 2005 6077 5/2005 6077

6/22/2005 1365 0 5958 6 2005 7323 6/2005 7323

7/22/2005 1305 0 6536 7 2005 7841 7/2005 7841

8/22/2005 1039 0 6590 8 2005 7629 8/2005 7629

9/22/2005 429 0 3580 9 2005 4009 9/2005 4009

10/21/2005 338 0 1851 10 2005 2189 10/2005 2189

11/23/2005 374 2 2108 11 2005 2484 11/2005 2484

12/20/2005 0 2 1 12 2005 3 12/2005 3

1/20/2006 0 1 1 1 2006 2 1/2006 2

2/22/2006 0 1 4 2 2006 5 2/2006 5
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3/22/2006 0 30 735 3 2006 765 3/2006 765

4/24/2006 0 139 32 4 2006 171 4/2006 171

5/23/2006 817 316 4713 5 2006 5846 5/2006 5846

6/22/2006 1187 0 5646 6 2006 6833 6/2006 6833

7/25/2006 1179 0 6208 7 2006 7387 7/2006 7387

8/22/2006 1044 0 6205 8 2006 7249 8/2006 7249

1/17/2008 0 0 0 1 2008 0 1/2008 0

2/19/2008 0 0 0 2 2008 0 2/2008 0

3/18/2008 0 0 0 3 2008 0 3/2008 0

4/17/2008 0 1969 2810 4 2008 4779 4/2008 4779

5/19/2008 515 798 5106 5 2008 6419 5/2008 6419

6/13/2008 928 0 4234 6 2008 5162 6/2008 5162

6/16/2008 0 0 0 6 2008 0 6/2008 0

7/18/2008 1603 0 7938 7 2008 9541 7/2008 9541

8/18/2008 1272 0 6360 8 2008 7632 8/2008 7632

9/16/2008 865 0 4663 9 2008 5528 9/2008 5528

10/17/2008 277 0 1690 10 2008 1967 10/2008 1967

11/14/2008 0 0 2 11 2008 2 11/2008 2

12/16/2008 0 0 0 12 2008 0 12/2008 0

1/16/2009 0 0 0 1 2009 0 1/2009 0

2/18/2009 0 0 0 2 2009 0 2/2009 0

3/19/2009 0 0 0 3 2009 0 3/2009 0

4/20/2009 0 1175 2590 4 2009 3765 4/2009 3765

5/19/2009 373 482 3808 5 2009 4663 5/2009 4663

6/18/2009 1297 0 6226 6 2009 7523 6/2009 7523

7/20/2009 1504 0 7347 7 2009 8851 7/2009 8851

8/18/2009 1336 0 6426 8 2009 7762 8/2009 7762

9/17/2009 795 0 4898 9 2009 5693 9/2009 5693

10/16/2009 509 0 3225 10 2009 3734 10/2009 3734

11/16/2009 260 0 1935 11 2009 2195 11/2009 2195

12/17/2009 0 0 0 12 2009 0 12/2009 0

1/19/2010 0 0 0 1 2010 0 1/2010 0

2/18/2010 0 0 0 2 2010 0 2/2010 0

3/22/2010 0 0 0 3 2010 0 3/2010 0

4/20/2010 0 276 988 4 2010 1264 4/2010 1264

5/19/2010 720 0 3570 5 2010 4290 5/2010 4290

6/18/2010 1287 0 6357 6 2010 7644 6/2010 7644

7/19/2010 1512 0 7697 7 2010 9209 7/2010 9209

8/19/2010 1662 0 7256 8 2010 8918 8/2010 8918

9/20/2010 1339 0 6547 9 2010 7886 9/2010 7886

10/19/2010 684 0 3232 10 2010 3916 10/2010 3916

11/18/2010 432 171 2470 11 2010 3073 11/2010 3073

1/20/2011 0 0 0 1 2011 0 12/2010 0
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2/17/2011 0 0 0 2 2011 0 1/2011 0

3/19/2011 0 0 1 3 2011 1 2/2011 1

4/20/2011 0 930 2020 4 2011 2950 3/2011 2950

5/18/2011 848 1042 5473 5 2011 7363 4/2011 7363

6/20/2011 1409 0 6867 6 2011 8276 5/2011 8276

7/20/2011 1550 0 6822 7 2011 8372 6/2011 8372

8/20/2011 1653 0 7304 8 2011 8957 7/2011 8957

9/16/2011 1147 0 5113 9 2011 6260 8/2011 6260

10/17/2011 649 0 3369 10 2011 4018 9/2011 4018

11/16/2011 444 0 2455 11 2011 2899 10/2011 2899

12/16/2011 0 0 2 12 2011 2 11/2011 2

1/18/2012 0 0 0 1 2012 0 12/2011 0

2/17/2012 0 3 1 2 2012 4 1/2012 4

3/19/2012 0 387 845 3 2012 1232 2/2012 1232

4/16/2012 0 1 321 4 2012 322 3/2012 322

5/17/2012 608 139 3794 5 2012 4541 4/2012 4541

6/18/2012 1364 0 6890 6 2012 8254 5/2012 8254

7/19/2012 1489 0 6983 7 2012 8472 6/2012 8472

8/17/2012 1327 0 6136 8 2012 7463 7/2012 7463

9/18/2012 1166 0 5424 9 2012 6590 8/2012 6590

10/17/2012 834 0 4280 10 2012 5114 9/2012 5114

10/23/2012 2 0 559 10 2012 561 10/2012 561

10/29/2012 200.157 0 1090.783 10 2012 1291 11/2012 1291

11/29/2012 67.786 0 298.569 11 2012 366 12/2012 366

1/1/2013 0 0 0 1 2013 0 1/2013 0

1/30/2013 0 0 0 1 2013 0 2/2013 0

3/3/2013 0 0 0 3 2013 0 3/2013 0

4/1/2013 0 797.341 1588.983 4 2013 2386 4/2013 2386

5/1/2013 55.791 1314.38 2700.172 5 2013 4070 5/2013 4070

6/2/2013 1003.017 0 5841.86 6 2013 6845 6/2013 6845

7/1/2013 1110.418 0 5400.854 7 2013 6511 7/2013 6511

7/31/2013 1391.967 0 6590.243 7 2013 7982 8/2013 7982

8/29/2013 1323.521 0 6117.322 8 2013 7441 9/2013 7441

9/30/2013 783.614 0 3937.592 9 2013 4721 10/2013 4721

12/1/2013 62.544 0 292.362 12 2013 355 11/2013 355

12/30/2013 0 0 0 12 2013 0 12/2013 0

1/30/2014 0 0.146 0 1 2014 0 1/2014 0

Grand Total 56589.815 13222.867 334225.74 738 236972 404037
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Average Annual Usage (kWh) 2006 and 2010 data are not used since not whole year

2003-2005 36,915    kWh

2008-2013 44,173    kWh

0

2000

4000

6000

8000

10000

12000

14000

P
o

w
er

 U
sg

e 
(k

W
h

)

Booster Power Use

6



Surface Water Booster Pump Station Power Usage (2003‐2014) ‐ RAW DATA 
Page 7 to 12
sa id acct id meternum service address svc descriptor current ExtraColumn num days e or g rate onpk kwh ptpk kwh offpk kwh esales

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/23/2003 Booster 032 31 E  AG4D     0 0 0 0

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 2/24/2003 Booster 032 32 E  AG4D     0 0 0 0

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/26/2003 Booster 032 30 E  AG4D     0 74 1276 1350

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/24/2003 Booster 032 29 E  AG4D     0 363 2621 2984

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/26/2003 Booster 032 32 E  AG4D     195 147 3890 4232

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/24/2003 Booster 032 29 E  AG4D     0 0 0 0

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/24/2003 Booster 032 30 E  AG4D     1115 0 9745 10860

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/25/2003 Booster 032 32 E  AG4D     521 0 5606 6127

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 9/23/2003 Booster 032 29 E  AG4D     426 0 3348 3774

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/22/2003 Booster 032 29 E  AG4D     0 0 0 0

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 11/21/2003 Booster 032 30 E  AG4D     556 0 3934 4490

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 12/23/2003 Booster 032 32 E  AG4D     0 0 0 0

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/22/2004 Booster 032 30 E  AG4D     0 1 2 3

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 2/24/2004 Booster 032 33 E  AG4D     0 0 5 5

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/24/2004 Booster 032 29 E  AG4D     0 0 4 4

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/21/2004 Booster 032 28 E  AG4D     0 1065 3003 4068

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/21/2004 Booster 032 30 E  AG4D     0 0 0 0

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/23/2004 Booster 032 33 E  AG4D     1393 0 11177 12570

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/23/2004 Booster 032 30 E  AG4D     1055 0 6193 7248

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/23/2004 Booster 032 31 E  AG4D     0 0 0 0

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 9/22/2004 Booster 032 30 E  AG4D     0 0 0 0

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/20/2004 Booster 032 28 E  AG4D     1890 0 10756 12646

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 11/19/2004 Booster 032 30 E  AG4D     2 2 1 5

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 12/21/2004 Booster 032 32 E  AG4D     0 3 1 4

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/21/2005 Booster 032 31 E  AG4D     0 0 3 3

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 2/22/2005 Booster 032 32 E  AG4D     0 1 3 4

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/23/2005 Booster 032 29 E  AG4D     0 1 0 1

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/21/2005 Booster 032 29 E  AG4D     0 955 1856 2811

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/23/2005 Booster 032 32 E  AG4D     701 635 4741 6077

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/22/2005 Booster 032 30 E  AG4D     1365 0 5958 7323

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/22/2005 Booster 032 30 E  AG4D     1305 0 6536 7841

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/22/2005 Booster 032 31 E  AG4D     1039 0 6590 7629

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 9/22/2005 Booster 032 31 E  AG4D     429 0 3580 4009

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/21/2005 Booster 032 29 E  AG4D     338 0 1851 2189

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 11/23/2005 Booster 032 33 E  AG4D     374 2 2108 2484

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 12/20/2005 Booster 032 27 E  AG4D     0 2 1 3

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/20/2006 Booster 032 31 E  AG4D     0 1 1 2

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 2/22/2006 Booster 032 33 E  AG4D     0 1 4 5

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/22/2006 Booster 032 28 E  AG4D     0 30 735 765

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/24/2006 Booster 032 33 E  AG4D     0 139 32 171

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/23/2006 Booster 032 29 E  AG4D     817 316 4713 5846

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/22/2006 Booster 032 30 E  AG4D     1187 0 5646 6833

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/25/2006 Booster 032 33 E  AG4D     1179 0 6208 7387

7345508725 7345508181 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/22/2006 Booster 032 28 E  AG4D     1044 0 6205 7249

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/17/2008 Booster 032 29 E  AG4D     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 2/19/2008 Booster 032 33 E  AG4D     0 0 0 0
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7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/18/2008 Booster 032 28 E  AG4D     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/17/2008 Booster 032 30 E  AG4D     0 1969 2810 4779

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/19/2008 Booster 032 32 E  AG4D     515 798 5106 6419

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/13/2008 Booster 032 25 E  AG4D     928 0 4234 5162

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/16/2008 Booster 032 3 E  AG5E     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/18/2008 Booster 032 32 E  AG5E     1603 0 7938 9541

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/18/2008 Booster 032 31 E  AG5E     1272 0 6360 7632

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 9/16/2008 Booster 032 29 E  AG5E     865 0 4663 5528

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/17/2008 Booster 032 31 E  AG5E     277 0 1690 1967

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 11/14/2008 Booster 032 28 E  AG5E     0 0 2 2

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 12/16/2008 Booster 032 32 E  AG5E     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/16/2009 Booster 032 31 E  AG5E     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 2/18/2009 Booster 032 33 E  AG5E     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/19/2009 Booster 032 29 E  AG5E     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/20/2009 Booster 032 32 E  AG5E     0 1175 2590 3765

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/19/2009 Booster 032 29 E  AG5E     373 482 3808 4663

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/18/2009 Booster 032 30 E  AG5E     1297 0 6226 7523

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/20/2009 Booster 032 32 E  AG5E     1504 0 7347 8851

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/18/2009 Booster 032 29 E  AG5E     1336 0 6426 7762

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 9/17/2009 Booster 032 30 E  AG5E     795 0 4898 5693

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/16/2009 Booster 032 29 E  AG5E     509 0 3225 3734

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 11/16/2009 Booster 032 31 E  AG5E     260 0 1935 2195

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 12/17/2009 Booster 032 31 E  AG5E     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/19/2010 Booster 032 33 E  AG5E     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 2/18/2010 Booster 032 30 E  AG5E     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/22/2010 Booster 032 32 E  AG5E     0 0 0 0

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/20/2010 Booster 032 29 E  AG5E     0 276 988 1264

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/19/2010 Booster 032 29 E  AG5E     720 0 3570 4290

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/18/2010 Booster 032 30 E  AG5E     1287 0 6357 7644

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/19/2010 Booster 032 31 E  AG5E     1512 0 7697 9209

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/19/2010 Booster 032 31 E  AG5E     1662 0 7256 8918

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 9/20/2010 Booster 032 32 E  AG5E     1339 0 6547 7886

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/19/2010 Booster 032 29 E  AG5E     684 0 3232 3916

7345508725 4675912044 36269R                         SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 11/18/2010 Booster 032 30 E  AG5E     432 171 2470 3073

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/20/2011 Booster 032 31 E  AG5E     0 0 0 0

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 2/17/2011 Booster 032 28 E  AG5E     0 0 0 0

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/19/2011 Booster 032 30 E  AG5E     0 0 1 1

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/20/2011 Booster 032 32 E  AG5E     0 930 2020 2950

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/18/2011 Booster 032 28 E  AG5E     848 1042 5473 7363

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/20/2011 Booster 032 33 E  AG5E     1409 0 6867 8276

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/20/2011 Booster 032 30 E  AG5E     1550 0 6822 8372

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/20/2011 Booster 032 31 E  AG5E     1653 0 7304 8957

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 9/16/2011 Booster 032 27 E  AG5E     1147 0 5113 6260

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/17/2011 Booster 032 31 E  AG5E     649 0 3369 4018

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 11/16/2011 Booster 032 30 E  AG5E     444 0 2455 2899

7345508725 4675912044 36269R SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 12/16/2011 Booster 032 30 E  AG5E     0 0 2 2

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/18/2012 Booster 032 33 E  AG5E     0 0 0 0

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 2/17/2012 Booster 032 30 E  AG5E     0 3 1 4

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/19/2012 Booster 032 31 E  AG5E     0 387 845 1232

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/16/2012 Booster 032 28 E  AG5E     0 1 321 322
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7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/17/2012 Booster 032 31 E  AG5E     608 139 3794 4541

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/18/2012 Booster 032 32 E  AG5E     1364 0 6890 8254

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/19/2012 Booster 032 31 E  AG5E     1489 0 6983 8472

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/17/2012 Booster 032 29 E  AG5E     1327 0 6136 7463

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 9/18/2012 Booster 032 32 E  AG5E     1166 0 5424 6590

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/17/2012 Booster 032 29 E  AG5E     834 0 4280 5114

7345508725 4675912044 1009835882 SE SW 07 07 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/23/2012 Booster 032 6 E  AG5E     2 0 559 561

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 10/29/2012 Booster 032 6 E  HAG5B    200.157 0 1090.783 1291

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 11/29/2012 Booster 032 31 E  HAG5B    67.786 0 298.569 366

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/1/2013 Booster 032 33 E  HAG5B    0 0 0 0

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/30/2013 Booster 032 29 E  HAG5B    0 0 0 0

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 3/3/2013 Booster 032 32 E  HAG5B    0 0 0 0

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 4/1/2013 Booster 032 29 E  HAG5B    0 797.341 1588.983 2386

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 5/1/2013 Booster 032 30 E  HAG5B    55.791 1314.38 2700.172 4070

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 6/2/2013 Booster 032 32 E  HAG5B    1003.017 0 5841.86 6845

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/1/2013 Booster 032 29 E  HAG5B    1110.418 0 5400.854 6511

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 7/31/2013 Booster 032 30 E  HAG5B    1391.967 0 6590.243 7982

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 8/29/2013 Booster 032 29 E  HAG5B    1323.521 0 6117.322 7441

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 9/30/2013 Booster 032 32 E  HAG5B    783.614 0 3937.592 4721

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 12/1/2013 Booster 032 33 E  HAG5B    62.544 0 292.362 355

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 12/30/2013 Booster 032 29 E  HAG5B    0 0 0 0

4675912242 4675912044 1009835882 SE SW 7 7 12,  ATWATER, CA 95301 BOOSTER PUMP #32 1/30/2014 Booster 032 31 E  HAG5B    0 0.146 0 0
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erevenue cr demand bl demand onpk kw ptpk kw offpk kw grevenue thru put taxes sa_status_flg bus_activity_desc per_id service_prem_id end_dt Month Year

47.26 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 1 2003

47.72 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 2 2003

179.17 0 15 0 0 0 0.27 20 BOOSTER PUMP #32 3522769182 4408133529 3 2003

341.84 0 15 0 0 0 0.59 20 BOOSTER PUMP #32 3522769182 4408133529 4 2003

542.91 0 15 0 0 0 0.85 20 BOOSTER PUMP #32 3522769182 4408133529 5 2003

49.34 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 6 2003

1487.16 0 15 0 0 0 2.17 20 BOOSTER PUMP #32 3522769182 4408133529 7 2003

833.66 0 15 0 0 0 1.23 20 BOOSTER PUMP #32 3522769182 4408133529 8 2003

558.83 0 15 0 0 0 0.75 20 BOOSTER PUMP #32 3522769182 4408133529 9 2003

49.34 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 10 2003

643.18 0 15 0 0 0 0.9 20 BOOSTER PUMP #32 3522769182 4408133529 11 2003

47.72 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 12 2003

47.1 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 1 2004

48.66 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 2 2004

46.65 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 3 2004

359.99 0 15 0 0 0 1.22 20 BOOSTER PUMP #32 3522769182 4408133529 4 2004

48.9 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 5 2004

1440.28 0 15 0 0 0 3.77 20 BOOSTER PUMP #32 3522769182 4408133529 6 2004

912.63 0 15 0 0 0 2.17 20 BOOSTER PUMP #32 3522769182 4408133529 7 2004

49.51 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 8 2004

49.05 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 9 2004

1570.77 0 15 0 0 0 3.79 20 BOOSTER PUMP #32 3522769182 4408133529 10 2004

48.18 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 11 2004

47.46 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 12 2004

49.02 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 1 2005

50.59 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 2 2005

48.98 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 3 2005

277.32 0 15 0 0 0 0.62 20 BOOSTER PUMP #32 3522769182 4408133529 4 2005

739.36 0 15 0 0 0 1.33 20 BOOSTER PUMP #32 3522769182 4408133529 5 2005

994.24 0 15 0 0 0 1.61 20 BOOSTER PUMP #32 3522769182 4408133529 6 2005

1012.18 0 15 0 0 0 1.73 20 BOOSTER PUMP #32 3522769182 4408133529 7 2005

930.83 0 15 0 0 0 1.68 20 BOOSTER PUMP #32 3522769182 4408133529 8 2005

485.96 0 15 0 0 0 0.88 20 BOOSTER PUMP #32 3522769182 4408133529 9 2005

314.55 0 15 0 0 0 0.48 20 BOOSTER PUMP #32 3522769182 4408133529 10 2005

336.05 0 15 0 0 0 0.54 20 BOOSTER PUMP #32 3522769182 4408133529 11 2005

48.21 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 12 2005

51.91 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 1 2006

54.12 0 15 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 2 2006

110.36 0 15 0 0 0 0.17 20 BOOSTER PUMP #32 3522769182 4408133529 3 2006

71.22 0 15 0 0 0 0.04 20 BOOSTER PUMP #32 3522769182 4408133529 4 2006

787.72 0 15 0 0 0 1.28 20 BOOSTER PUMP #32 3522769182 4408133529 5 2006

985.36 0 15 0 0 0 1.5 20 BOOSTER PUMP #32 3522769182 4408133529 6 2006

1032.59 0 15 0 0 0 1.63 20 BOOSTER PUMP #32 3522769182 4408133529 7 2006

980.42 0 15 0 0 0 1.59 20 BOOSTER PUMP #32 3522769182 4408133529 8 2006

37.75 0 15 0 0 0 0 1 2008

26.33 0 15 0 0 0 0 2 2008
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23.73 0 15 0 0 0 0 3 2008

565.35 0 15 0 0 0 1.05 4 2008

870.99 0 15 0 0 0 1.41 5 2008

812.63 0 15 0 0 0 1.14 6 2008

3.08 0 0 0 0 0 0 6 2008

1012.84 13 13 13 0 13 2.1 7 2008

856.97 13 13 13 0 13 1.68 8 2008

680.47 13 13 13 0 13 1.22 9 2008

407.9 13 13 13 0 13 0.44 10 2008

28.83 0 13 0 0 0 0 11 2008

32.8 0 0 0 0 0 0 12 2008

31.77 0 0 0 0 0 0 1 2009

33.83 0 0 0 0 0 0 2 2009

29.73 0 0 0 0 0 0 3 2009

332.08 13 13 0 13 13 0.83 4 2009

555.88 13 13 13 13 13 1.02 5 2009

911.71 13 13 13 0 13 1.66 6 2009

1024.6 13 13 13 0 13 1.95 7 2009

930.82 13 13 13 0 13 1.71 8 2009

735.51 13 13 13 0 13 1.25 9 2009

573.87 13 13 13 0 13 0.82 10 2009

322.86 13 13 13 0 13 0.48 11 2009

31.77 0 13 0 0 0 0 12 2009

33.83 0 13 0 0 0 0 1 2010

30.75 0 13 0 0 0 0 2 2010

32.8 0 13 0 0 0 0 3 2010

171.13 13 13 0 13 13 0.28 4 2010

571.57 12 13 12 12 12 0.94 5 2010

958.94 14 14 13 0 14 1.68 6 2010

1070.3 13 14 13 0 13 2.02 7 2010

1065.36 13 14 13 0 13 1.96 8 2010

961.03 13 14 13 0 13 1.73 9 2010

594.63 12 14 12 0 12 0.86 10 2010

408.22 12 14 12 12 12 0.67 11 2010

31.77 0 13 0 0 0 0 20 3522769182 4408133529 1 2011

28.7 0 13 0 0 0 0 20 3522769182 4408133529 2 2011

30.81 0 13 0 0 0 0 20 3522769182 4408133529 3 2011

299.14 12 12 0 12 12 0.86 20 3522769182 4408133529 4 2011

805.44 12 14 12 12 12 2.14 20 3522769182 4408133529 5 2011

982.23 12 13 12 0 12 2.4 20 3522769182 4408133529 6 2011

999.16 12 13 12 0 12 2.43 20 3522769182 4408133529 7 2011

1052.46 12 13 12 0 12 2.6 20 3522769182 4408133529 8 2011

804.47 12 12 12 0 12 1.82 20 3522769182 4408133529 9 2011

598.7 12 12 12 0 12 1.17 20 3522769182 4408133529 10 2011

383.2 12 12 12 0 12 0.84 20 3522769182 4408133529 11 2011

30.88 0 12 0 0 0 0 20 3522769182 4408133529 12 2011

37.37 0 12 0 0 0 0 40 BOOSTER PUMP #32 3522769182 4408133529 1 2012

36.99 0 12 0 0 0 0 40 BOOSTER PUMP #32 3522769182 4408133529 2 2012

184.11 12 12 0 12 12 0.36 40 BOOSTER PUMP #32 3522769182 4408133529 3 2012

116.23 13 13 0 0 13 0.09 40 BOOSTER PUMP #32 3522769182 4408133529 4 2012
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577.08 13 13 12 13 13 1.32 40 BOOSTER PUMP #32 3522769182 4408133529 5 2012

998.08 12 12 12 0 12 2.39 40 BOOSTER PUMP #32 3522769182 4408133529 6 2012

1020.36 12 12 12 0 12 2.46 40 BOOSTER PUMP #32 3522769182 4408133529 7 2012

927.7 12 12 12 0 12 2.16 40 BOOSTER PUMP #32 3522769182 4408133529 8 2012

853.47 12 12 12 0 12 1.91 40 BOOSTER PUMP #32 3522769182 4408133529 9 2012

712.75 12 12 12 0 12 1.48 40 BOOSTER PUMP #32 3522769182 4408133529 10 2012

91.5 12 12 10 0 12 0.16 40 BOOSTER PUMP #32 3522769182 4408133529 10 2012

163.91 12 12 12 0 12 0.37 20 BOOSTER PUMP #32 3522769182 4408133529 10 2012

83.83 12 12 11 0 12 0.11 20 BOOSTER PUMP #32 3522769182 4408133529 11 2012

39.03 0 0 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 1 2013

34.3 0 0 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 1 2013

37.85 0 0 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 3 2013

264.24 12 12 0 12 12 0.69 20 BOOSTER PUMP #32 3522769182 4408133529 4 2013

399.65 12 12 11 12 12 1.18 20 BOOSTER PUMP #32 3522769182 4408133529 5 2013

887.33 12 12 12 0 12 1.99 20 BOOSTER PUMP #32 3522769182 4408133529 6 2013

882.3 13 13 12 0 13 1.89 20 BOOSTER PUMP #32 3522769182 4408133529 7 2013

1010.33 12 12 12 0 12 2.31 20 BOOSTER PUMP #32 3522769182 4408133529 7 2013

953.81 11 11 11 0 11 2.16 20 BOOSTER PUMP #32 3522769182 4408133529 8 2013

695.21 11 11 11 0 11 1.37 20 BOOSTER PUMP #32 3522769182 4408133529 9 2013

84.94 11 11 10 0 11 0.1 20 BOOSTER PUMP #32 3522769182 4408133529 12 2013

34.3 0 0 0 0 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 12 2013

39.21 1 1 0 1 0 0 20 BOOSTER PUMP #32 3522769182 4408133529 1 2014
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Summary Energy Usage for Groundwater Well 
Page 13

Total kWh 2003-2005 Average 2011-2013 Average 
Row Labels Sum of esales Annual Power Use (kWh) Annual Power Use (kWh)
Well 059 A&B 14,817                     1,467                                       2,523                                      

Well 072 157,595                   35,474                                     3,633                                      

Well 073 98,231                     14,525                                     5,027                                      

Well 078 34,917                     7,530                                       1,223                                      

Well 144 325,154                   44,415                                     22,593                                    

Well 241 251,903                   26,421                                     22,899                                    

Well 242 175,509                   18,901                                     20,245                                    

Grand Total 1,058,126               148,733                                   78,143                                    
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Groundwater Well  059A&B Energy Usage Data
Pages 14 to 17
ExtraColumn Well 059 A&B

Total kWh
Row Labels Sum of onpk kwh Sum of ptpk kwh Sum of offpk kwh Sum of Year Sum of Month Sum of esales Year Power Use (kWh)

1/23/2003 0 0 0 2003 1 0 1/2003 0

2/24/2003 0 0 0 2003 2 0 2/2003 0

3/26/2003 0 0 0 2003 3 0 3/2003 0

4/24/2003 0 0 0 2003 4 0 4/2003 0

5/24/2003 0 0 0 2003 5 0 4/2003 0

6/25/2003 0 0 0 2003 6 2080 6/2003 2080

7/24/2003 0 0 0 2003 7 468 7/2003 468

8/23/2003 0 0 0 2003 8 0 8/2003 0

9/23/2003 0 0 0 2003 9 0 9/2003 0

10/22/2003 0 0 0 2003 10 0 10/2003 0

11/20/2003 0 0 0 2003 11 0 11/2003 0

12/22/2003 0 0 0 2003 12 0 12/2003 0

1/22/2004 0 0 0 2004 1 0 1/2004 0

2/23/2004 0 0 0 2004 2 0 2/2004 0

3/25/2004 0 0 0 2004 3 5 3/2004 5

4/23/2004 0 0 0 2004 4 0 4/2004 0

5/21/2004 0 0 0 2004 5 0 4/2004 0

6/24/2004 0 0 0 2004 6 0 6/2004 0

7/23/2004 0 0 0 2004 7 0 7/2004 0

8/24/2004 0 0 0 2004 8 0 8/2004 0

9/22/2004 0 0 0 2004 9 0 9/2004 0

10/21/2004 0 0 0 2004 10 0 10/2004 0

11/20/2004 0 0 0 2004 11 0 11/2004 0

12/22/2004 0 0 0 2004 12 1 12/2004 1

1/22/2005 0 0 0 2005 1 0 1/2005 0

2/22/2005 0 0 0 2005 2 0 2/2005 0

3/23/2005 0 0 0 2005 3 0 3/2005 0

4/23/2005 0 0 0 2005 4 0 4/2005 0

5/23/2005 0 0 0 2005 5 0 4/2005 0

6/23/2005 0 0 0 2005 6 1176 6/2005 1176

7/25/2005 0 0 0 2005 7 672 7/2005 672

8/22/2005 0 0 0 2005 8 0 8/2005 0

9/22/2005 0 0 0 2005 9 0 9/2005 0

10/21/2005 0 0 0 2005 10 0 10/2005 0

11/22/2005 0 0 0 2005 11 0 11/2005 0

12/22/2005 0 0 0 2005 12 0 12/2005 0

1/23/2006 0 0 0 2006 1 0 1/2006 0

2/23/2006 0 0 0 2006 2 0 2/2006 0
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3/23/2006 0 0 0 2006 3 0 3/2006 0

4/25/2006 0 0 0 2006 4 0 4/2006 0

5/23/2006 0 0 0 2006 5 779 4/2006 779

6/23/2006 0 0 0 2006 6 0 6/2006 0

7/24/2006 0 0 0 2006 7 680 7/2006 680

8/22/2006 0 0 0 2006 8 1064 8/2006 1064

6/8/2010 27.503 0 296.701 2010 6 324 6/2010 324

7/8/2010 0 0 0 2010 7 0 7/2010 0

8/9/2010 0 0 0 2010 8 0 8/2010 0

10/7/2010 0 0 0 2010 10 0 10/2010 0

11/7/2010 0 0 0 2010 11 0 11/2010 0

12/9/2010 0 0 0 2010 12 0 12/2010 0

2/7/2011 0 0 0 2011 2 0 2/2011 0

3/9/2011 0 0 0 2011 3 0 3/2011 0

4/7/2011 0 0 0 2011 4 0 4/2011 0

5/9/2011 0 0 0 2011 5 0 5/2011 0

6/8/2011 0 0 0 2011 6 0 6/2011 0

7/10/2011 0 0 0 2011 7 0 7/2011 0

8/8/2011 0 0 0 2011 8 0 8/2011 0

9/7/2011 0 0 43.617 2011 9 44 9/2011 44

11/6/2011 0 0 0 2011 11 0 11/2011 0

12/6/2011 0 0 0 2011 12 0 12/2011 0

1/6/2012 0 0 0 2012 1 0 1/2012 0

2/6/2012 0 0.132 0 2012 2 0 2/2012 0

3/7/2012 0 0 0 2012 3 0 3/2012 0

4/5/2012 0 0 0 2012 4 0 4/2012 0

5/7/2012 0 250.288 148.099 2012 5 398 5/2012 398

6/6/2012 79.959 0 248.57 2012 6 329 6/2012 329

7/8/2012 118.961 0 647.79 2012 7 767 7/2012 767

8/6/2012 0 0 797.369 2012 8 797 8/2012 797

9/5/2012 0 0 845.425 2012 9 845 9/2012 845

10/4/2012 0 0 405.977 2012 10 406 10/2012 406

11/4/2012 145.364 0 444.159 2012 11 590 11/2012 590

12/5/2012 0 0 0 2012 12 0 12/2012 0

1/6/2013 0 0 0 2013 1 0 1/2013 0

2/5/2013 0 0 0 2013 2 0 2/2013 0

3/7/2013 0 0 0 2013 3 0 3/2013 0

4/7/2013 0 0 0 2013 4 0 4/2013 0

5/7/2013 0 178.664 185.497 2013 5 364 5/2013 364

6/6/2013 0 0 903.661 2013 6 904 6/2013 904

7/8/2013 0 0 672.671 2013 7 673 7/2013 673

8/6/2013 0 0 312.21 2013 8 312 8/2013 312

9/5/2013 0 0 315.596 2013 9 316 9/2013 316
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10/6/2013 0 0 323.761 2013 10 324 10/2013 324

11/4/2013 80.064 0 418.473 2013 11 499 11/2013 499

12/5/2013 0 0 0 2013 12 0 12/2013 0

1/6/2014 0 0 0 2014 1 0 1/2014 0

Grand Total 451.851 429.084 7009.576 170676 548 14817
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Average Annual Usage (kWh) 2006 and 2010 data are not used since not whole year

2003-2005 1,467      kWh

2011-2013 2,523      kWh
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Groundwater Well  072 Energy Usage Data
ExtraColumn Well 072 Pages 18 to 21

Total kWh
Row Labels Sum of onpk kwh Sum of ptpk kwh Sum of offpk kwh Sum of Year Sum of MonthSum of esales Year Power Use (kWh)
1/23/2003 0 0 0 2003 1 0 1/2003 0
2/24/2003 0 0 0 2003 2 0 2/2003 0
3/26/2003 0 896 2314 2003 3 3210 3/2003 3210
4/24/2003 0 3182 4360 2003 4 7542 4/2003 7542
5/24/2003 19 0 3226 2003 5 3245 4/2003 3245
6/25/2003 1002 0 8579 2003 6 9581 6/2003 9581
7/24/2003 909 0 6392 2003 7 7301 7/2003 7301
8/23/2003 7 0 4449 2003 8 4456 8/2003 4456
9/23/2003 0 0 1908 2003 9 1908 9/2003 1908
10/22/2003 3 0 1643 2003 10 1646 10/2003 1646
11/20/2003 40 0 1403 2003 11 1443 11/2003 1443
12/22/2003 0 0 0 2003 12 0 12/2003 0
1/22/2004 0 0 0 2004 1 0 1/2004 0
2/23/2004 0 0 0 2004 2 0 2/2004 0
3/25/2004 0 1023 117 2004 3 1140 3/2004 1140
4/23/2004 0 3370 3147 2004 4 6517 4/2004 6517
5/21/2004 1883 1391 6716 2004 5 9990 4/2004 9990
6/23/2004 474 0 7188 2004 6 7662 6/2004 7662
7/23/2004 63 0 4799 2004 7 4862 7/2004 4862
8/24/2004 8 0 3856 2004 8 3864 8/2004 3864
9/22/2004 2 0 1683 2004 9 1685 9/2004 1685
10/21/2004 24 0 2636 2004 10 2660 10/2004 2660
11/20/2004 0 0 0 2004 11 0 11/2004 0
12/13/2004 0 0 0 2004 12 0 12/2004 0
12/20/2004 0 0 0 2004 12 0 1/2005 0
1/21/2005 0 0 0 2005 1 0 2/2005 0
2/22/2005 0 0 0 2005 2 0 3/2005 0
3/2/2005 0 0 0 2005 3 0 4/2005 0
3/23/2005 0 0 0 2005 3 0 4/2005 0
4/23/2005 0 0 956 2005 4 956 6/2005 956
5/23/2005 269 0 3631 2005 5 3900 7/2005 3900
6/23/2005 10 0 3876 2005 6 3886 8/2005 3886
7/25/2005 229 0 8171 2005 7 8400 9/2005 8400
8/22/2005 14 0 4492 2005 8 4506 10/2005 4506
9/22/2005 8 0 3603 2005 9 3611 11/2005 3611
10/21/2005 1 0 2449 2005 10 2450 12/2005 2450
11/22/2005 0 0 0 2005 11 0 1/2006 0
12/22/2005 0 0 0 2005 12 0 2/2006 0
1/23/2006 0 0 0 2006 1 0 3/2006 0
2/23/2006 0 299 1054 2006 2 1353 4/2006 1353
3/23/2006 0 339 1217 2006 3 1556 4/2006 1556
4/25/2006 0 827 322 2006 4 1149 6/2006 1149
5/23/2006 758 244 4296 2006 5 5298 7/2006 5298
6/23/2006 559 0 5086 2006 6 5645 8/2006 5645
7/24/2006 6 0 5287 2006 7 5293 6/2010 5293
8/22/2006 7 0 3820 2006 8 3827 7/2010 3827
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1/18/2008 0 0 0 2008 1 0 8/2010 0
2/15/2008 0 0 0 2008 2 0 10/2010 0
3/19/2008 0 0 0 2008 3 0 11/2010 0
4/18/2008 0 129 1 2008 4 130 12/2010 130
5/19/2008 445 392 435 2008 5 1272 2/2011 1272
6/18/2008 694 0 891 2008 6 1585 3/2011 1585
7/18/2008 1206 0 1824 2008 7 3030 4/2011 3030
8/18/2008 679 0 991 2008 8 1670 5/2011 1670
9/17/2008 0 0 0 2008 9 0 6/2011 0
10/16/2008 0 0 0 2008 10 0 7/2011 0
11/14/2008 1 0 3 2008 11 4 8/2011 4
12/16/2008 0 0 0 2008 12 0 9/2011 0
1/16/2009 0 0 0 2009 1 0 11/2011 0
2/18/2009 0 0 0 2009 2 0 12/2011 0
3/19/2009 0 0 0 2009 3 0 1/2012 0
4/20/2009 0 419 0 2009 4 419 2/2012 419
8/18/2009 0 0 0 2009 8 0 3/2012 0
9/17/2009 0 0 0 2009 9 0 4/2012 0
10/16/2009 0 0 0 2009 10 0 5/2012 0
11/18/2009 0 0 0 2009 11 0 6/2012 0
12/17/2009 0 0 0 2009 12 0 7/2012 0
1/16/2010 0 0 0 2010 1 0 8/2012 0
2/18/2010 0 0 0 2010 2 0 9/2012 0
3/22/2010 0 65 295 2010 3 360 10/2012 360
4/21/2010 0 1 881 2010 4 882 11/2012 882
5/20/2010 0 0 0 2010 5 0 12/2012 0
7/20/2010 0 0 0 2010 7 0 1/2013 0
8/20/2010 0 0 0 2010 8 0 2/2013 0
1/20/2011 0 0 0 2011 1 0 3/2013 0
2/17/2011 0 0 0 2011 2 0 4/2013 0
3/19/2011 0 0 0 2011 3 0 5/2013 0
4/21/2011 0 0 0 2011 4 0 6/2013 0
5/20/2011 0 0 0 2011 5 0 7/2013 0
7/21/2011 0 0 0 2011 7 0 8/2013 0
8/20/2011 0 0 0 2011 8 0 9/2013 0
11/17/2011 0 284 536 2011 11 820 10/2013 820
12/17/2011 0 0 0 2011 12 0 11/2013 0
1/14/2012 0 277 581 2012 1 858 12/2013 858
2/16/2012 0 229 1340 2012 2 1569 1/2014 1569
3/16/2012 0 511 1150 2012 3 1661
4/17/2012 0 390 774 2012 4 1164
5/18/2012 342 410 1863 2012 5 2615
7/19/2012 0 0 0 2012 7 0
9/17/2012 0 0 0 2012 9 0
10/16/2012 0 0 0 2012 10 0
12/15/2012 0 0 0 2012 12 0
1/16/2013 0 0 0 2013 1 0
2/15/2013 0 328 190 2013 2 518
3/18/2013 0 536 444 2013 3 980
4/18/2013 0 0 0 2013 4 0
5/17/2013 0 0 0 2013 5 0
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6/18/2013 0 0 0 2013 6 0
7/18/2013 27 0 593 2013 7 620
8/16/2013 694 0 1558 2013 8 2252
9/17/2013 511 0 1790 2013 9 2301
10/15/2013 52 0 719 2013 10 771
11/14/2013 48 0 1524 2013 11 1572
12/17/2013 0 0 0 2013 12 0
Grand Total 10994 15542 131059 208811 637 157595
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Average Annual Usage (kWh) 2006 and 2010 data are not used since not whole year
2003-2005 35,474    kWh
2011-2013 3,633      kWh
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Groundwater Well  073 Energy Usage Data
Pages 22 to 25
ExtraColumn Well 073

Total kWh
Row Labels Sum of onpk kwh Sum of ptpk kwh Sum of offpk kwh Sum of Year Sum of Month Sum of esales Year Power Use (kWh)

1/27/2003 0 0 0 2003 1 0 1/2003 0

2/26/2003 0 0 0 2003 2 0 2/2003 0

3/27/2003 0 0 0 2003 3 0 3/2003 0

4/28/2003 0 0 0 2003 4 0 4/2003 0

5/28/2003 454 0 4455 2003 5 4909 4/2003 4909

6/26/2003 1067 0 4349 2003 6 5416 6/2003 5416

7/28/2003 1574 0 8006 2003 7 9580 7/2003 9580

8/26/2003 0 0 2797 2003 8 2797 8/2003 2797

9/25/2003 0 0 808 2003 9 808 9/2003 808

10/24/2003 0 0 647 2003 10 647 10/2003 647

11/24/2003 0 599 92 2003 11 691 11/2003 691

12/24/2003 0 135 21 2003 12 156 12/2003 156

1/24/2004 0 0 0 2004 1 0 1/2004 0

2/25/2004 0 0 0 2004 2 0 2/2004 0

3/26/2004 0 0 0 2004 3 0 3/2004 0

4/26/2004 0 1835 1516 2004 4 3351 4/2004 3351

5/25/2004 211 0 802 2004 5 1013 4/2004 1013

6/25/2004 1108 0 3244 2004 6 4352 6/2004 4352

7/27/2004 0 0 0 2004 7 0 7/2004 0

8/25/2004 0 0 0 2004 8 0 8/2004 0

9/21/2004 818 0 4412 2004 9 5230 9/2004 5230

10/23/2004 423 0 334 2004 10 757 10/2004 757

11/23/2004 0 0 0 2004 11 0 11/2004 0

12/23/2004 0 0 0 2004 12 0 12/2004 0

1/25/2005 0 0 0 2005 1 0 1/2005 0

2/24/2005 0 0 0 2005 2 0 2/2005 0

3/25/2005 0 0 0 2005 3 0 3/2005 0

4/27/2005 0 609 3259 2005 4 3868 4/2005 3868

5/25/2005 0 0 0 2005 5 0 4/2005 0

6/24/2005 0 0 0 2005 6 0 6/2005 0

7/26/2005 0 0 0 2005 7 0 7/2005 0

8/24/2005 0 0 0 2005 8 0 8/2005 0

9/26/2005 0 0 0 2005 9 0 9/2005 0

10/25/2005 0 0 0 2005 10 0 10/2005 0

11/23/2005 0 0 0 2005 11 0 11/2005 0

12/23/2005 0 0 0 2005 12 0 12/2005 0

12/28/2005 0 0 0 2005 12 0 1/2006 0

1/25/2006 0 0 0 2006 1 0 2/2006 0
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2/24/2006 0 0 0 2006 2 0 3/2006 0

3/27/2006 0 72 44 2006 3 116 4/2006 116

4/26/2006 0 0 0 2006 4 0 4/2006 0

5/25/2006 4 0 0 2006 5 4 6/2006 4

6/26/2006 0 0 0 2006 6 0 7/2006 0

7/29/2006 2727 0 5593 2006 7 8320 8/2006 8320

8/27/2006 1452 0 1649 2006 8 3101 6/2010 3101

1/22/2008 0 0 0 2008 1 0 7/2010 0

2/21/2008 0 0 0 2008 2 0 8/2010 0

3/21/2008 0 669 734 2008 3 1403 10/2010 1403

4/22/2008 0 1530 1498 2008 4 3028 11/2010 3028

5/21/2008 0 0 1658 2008 5 1658 12/2010 1658

6/20/2008 206 0 689 2008 6 895 2/2011 895

7/22/2008 0 0 1 2008 7 1 3/2011 1

8/20/2008 0 0 0 2008 8 0 4/2011 0

9/19/2008 0 0 0 2008 9 0 5/2011 0

10/21/2008 0 0 1 2008 10 1 6/2011 1

11/18/2008 295 0 1357 2008 11 1652 7/2011 1652

12/19/2008 0 0 0 2008 12 0 8/2011 0

1/19/2009 0 0 0 2009 1 0 9/2011 0

2/20/2009 0 0 0 2009 2 0 11/2011 0

3/24/2009 0 753 1236 2009 3 1989 12/2011 1989

4/22/2009 0 1729 1453 2009 4 3182 1/2012 3182

5/21/2009 0 0 0 2009 5 0 2/2012 0

6/22/2009 0 0 0 2009 6 0 3/2012 0

7/22/2009 333 0 1338 2009 7 1671 4/2012 1671

9/21/2009 0 0 0 2009 9 0 5/2012 0

10/20/2009 0 0 0 2009 10 0 6/2012 0

11/19/2009 0 0 0 2009 11 0 7/2012 0

1/21/2010 0 0 0 2010 1 0 8/2012 0

3/24/2010 0 0 262 2010 3 262 9/2012 262

4/23/2010 0 232 19 2010 4 251 10/2012 251

7/23/2010 0 0 3 2010 7 3 11/2012 3

8/21/2010 0 0 21 2010 8 21 12/2012 21

9/22/2010 0 0 700 2010 9 700 1/2013 700

10/22/2010 0 0 1016 2010 10 1016 2/2013 1016

11/20/2010 0 0 0 2010 11 0 3/2013 0

1/21/2011 0 0 0 2011 1 0 4/2013 0

2/19/2011 0 0 0 2011 2 0 5/2013 0

3/23/2011 0 0 399 2011 3 399 6/2013 399

4/23/2011 0 58 0 2011 4 58 7/2013 58

5/21/2011 0 0 0 2011 5 0 8/2013 0

6/22/2011 0 0 0 2011 6 0 9/2013 0
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7/23/2011 34 0 205 2011 7 239 10/2013 239

8/23/2011 501 0 658 2011 8 1159 11/2013 1159

9/21/2011 441 0 1141 2011 9 1582 12/2013 1582

10/20/2011 0 0 0 2011 10 0 1/2014 0

12/20/2011 0 0 0 2011 12 0

1/19/2012 0 1493 1972 2012 1 3465

2/21/2012 0 421 341 2012 2 762

3/21/2012 0 1870 1956 2012 3 3826

4/18/2012 0 450 1598 2012 4 2048

5/21/2012 1088 876 4777 2012 5 6741

6/19/2012 926 0 1859 2012 6 2785

7/21/2012 0 0 9 2012 7 9

8/20/2012 0 0 0 2012 8 0

10/19/2012 0 0 0 2012 10 0

11/17/2012 0 1 0 2012 11 1

12/19/2012 0 0 0 2012 12 0

1/18/2013 0 0 0 2013 1 0

2/20/2013 0 0 0 2013 2 0

3/20/2013 0 896 1331 2013 3 2227

4/20/2013 0 0 0 2013 4 0

5/20/2013 0 0 0 2013 5 0

6/19/2013 0 0 0 2013 6 0

7/19/2013 0 0 0 2013 7 0

8/20/2013 0 0 0 2013 8 0

9/19/2013 0 0 0 2013 9 0

10/8/2013 0 0 0 2013 10 0

11/4/2013 0 0 0 2013 11 0

12/5/2013 0 0 0 2013 12 0

1/6/2014 0 81.271 0 2014 1 81

Grand Total 13662 14309.271 70260 220886 686 98231
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Average Annual Usage (kWh) 2006 and 2010 data are not used since not whole year

2003-2005 14,525    kWh

2011-2013 5,027      kWh
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Groundwater Well  078 Energy Usage Data
ExtraColumn Well 078 Pages 26 to 29

Total kWh
Row Labels Sum of onpk kwh Sum of ptpk kwh Sum of offpk kwh Sum of Year Sum of MonthSum of esales Year Power Use (kWh)
1/27/2003 0 0 0 2003 1 0 1/2003 0
2/26/2003 0 0 0 2003 2 0 2/2003 0
3/27/2003 0 712 351 2003 3 1063 3/2003 1063
4/28/2003 0 132 365 2003 4 497 4/2003 497
5/28/2003 0 0 0 2003 5 0 4/2003 0
6/26/2003 857 0 3723 2003 6 4580 6/2003 4580
7/28/2003 565 0 2799 2003 7 3364 7/2003 3364
8/27/2003 286 0 1528 2003 8 1814 8/2003 1814
9/25/2003 0 0 563 2003 9 563 9/2003 563
10/24/2003 142 0 499 2003 10 641 10/2003 641
11/24/2003 0 0 360 2003 11 360 11/2003 360
12/23/2003 0 0 0 2003 12 0 12/2003 0
1/24/2004 0 0 0 2004 1 0 1/2004 0
2/25/2004 0 0 0 2004 2 0 2/2004 0
3/25/2004 0 75 0 2004 3 75 3/2004 75
4/26/2004 0 843 746 2004 4 1589 4/2004 1589
5/25/2004 141 0 754 2004 5 895 4/2004 895
6/25/2004 765 0 1152 2004 6 1917 6/2004 1917
7/27/2004 413 0 1589 2004 7 2002 7/2004 2002
8/23/2004 0 0 333 2004 8 333 8/2004 333
9/24/2004 0 0 361 2004 9 361 9/2004 361
10/25/2004 267 0 205 2004 10 472 10/2004 472
11/23/2004 0 0 0 2004 11 0 11/2004 0
12/23/2004 0 0 0 2004 12 0 12/2004 0
1/25/2005 0 0 0 2005 1 0 1/2005 0
2/25/2005 0 0 0 2005 2 0 2/2005 0
3/26/2005 0 0 0 2005 3 0 3/2005 0
4/27/2005 0 0 1 2005 4 1 4/2005 1
5/25/2005 389 0 324 2005 5 713 4/2005 713
6/24/2005 47 0 3 2005 6 50 6/2005 50
7/26/2005 131 0 1169 2005 7 1300 7/2005 1300
8/26/2005 0 0 0 2005 8 0 8/2005 0
9/28/2005 0 0 0 2005 9 0 9/2005 0
10/26/2005 0 0 0 2005 10 0 10/2005 0
11/23/2005 0 0 0 2005 11 0 11/2005 0
12/23/2005 0 0 0 2005 12 0 12/2005 0
1/24/2006 0 0 0 2006 1 0 1/2006 0
2/23/2006 0 42 203 2006 2 245 2/2006 245
3/27/2006 0 0 0 2006 3 0 3/2006 0
4/26/2006 0 0 0 2006 4 0 4/2006 0
5/25/2006 0 0 0 2006 5 0 4/2006 0
6/26/2006 0 0 0 2006 6 0 6/2006 0
7/29/2006 220 0 466 2006 7 686 7/2006 686
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8/27/2006 0 0 0 2006 8 0 8/2006 0
1/22/2008 0 0 1 2008 1 1 6/2010 1
2/21/2008 0 1 2 2008 2 3 7/2010 3
3/21/2008 0 655 797 2008 3 1452 8/2010 1452
4/22/2008 0 567 469 2008 4 1036 10/2010 1036
5/21/2008 0 0 987 2008 5 987 11/2010 987
6/20/2008 0 0 33 2008 6 33 12/2010 33
7/22/2008 0 0 0 2008 7 0 2/2011 0
8/20/2008 0 0 0 2008 8 0 3/2011 0
9/19/2008 0 0 0 2008 9 0 4/2011 0
10/21/2008 0 0 1 2008 10 1 5/2011 1
11/18/2008 0 0 0 2008 11 0 6/2011 0
12/19/2008 0 1 1 2008 12 2 7/2011 2
1/22/2009 0 1 3 2009 1 4 8/2011 4
2/20/2009 0 1 2 2009 2 3 9/2011 3
3/24/2009 0 202 230 2009 3 432 11/2011 432
4/22/2009 0 548 941 2009 4 1489 12/2011 1489
5/21/2009 0 0 0 2009 5 0 1/2012 0
6/22/2009 0 0 2 2009 6 2 2/2012 2
7/22/2009 121 0 767 2009 7 888 3/2012 888
8/20/2009 0 0 1 2009 8 1 4/2012 1
9/21/2009 0 0 0 2009 9 0 5/2012 0
10/20/2009 0 0 5 2009 10 5 6/2012 5
11/19/2009 0 0 0 2009 11 0 7/2012 0
12/21/2009 0 0 3 2009 12 3 8/2012 3
1/21/2010 0 0 0 2010 1 0 9/2012 0
2/22/2010 0 0 1 2010 2 1 10/2012 1
3/24/2010 0 1 2 2010 3 3 11/2012 3
4/23/2010 0 4 6 2010 4 10 12/2012 10
5/24/2010 1 1 8 2010 5 10 1/2013 10
6/22/2010 0 0 2 2010 6 2 2/2013 2
7/23/2010 1 0 0 2010 7 1 3/2013 1
8/21/2010 0 0 1 2010 8 1 4/2013 1
9/22/2010 0 0 0 2010 9 0 5/2013 0
10/22/2010 1 0 608 2010 10 609 6/2013 609
11/20/2010 0 1 3 2010 11 4 7/2013 4
12/22/2010 0 1 1 2010 12 2 8/2013 2
1/21/2011 0 0 1 2011 1 1 9/2013 1
2/19/2011 0 0 0 2011 2 0 10/2013 0
3/23/2011 0 0 194 2011 3 194 11/2013 194
4/23/2011 0 0 0 2011 4 0 12/2013 0
6/22/2011 1 0 1 2011 6 2 1/2014 2
7/23/2011 122 0 653 2011 7 775
8/22/2011 0 0 0 2011 8 0
9/21/2011 105 0 260 2011 9 365
10/20/2011 0 0 0 2011 10 0
11/18/2011 2 1 3 2011 11 6

27



12/20/2011 0 1 1 2011 12 2
1/19/2012 0 375 231 2012 1 606
2/21/2012 0 0 0 2012 2 0
3/21/2012 0 0 1 2012 3 1
4/18/2012 0 0 0 2012 4 0
5/21/2012 114 280 813 2012 5 1207
6/19/2012 195 0 31 2012 6 226
7/21/2012 123 0 433 2012 7 556
8/20/2012 201 0 234 2012 8 435
9/19/2012 2 0 4 2012 9 6
10/19/2012 2 0 3 2012 10 5
11/17/2012 0 1 1 2012 11 2
12/19/2012 0 0 0 2012 12 0
1/18/2013 0 0 1 2013 1 1
2/20/2013 0 0 0 2013 2 0
3/20/2013 0 0 0 2013 3 0
4/20/2013 0 0 1 2013 4 1
5/20/2013 0 0 1 2013 5 1
6/19/2013 0 0 2 2013 6 2
7/19/2013 1 0 1 2013 7 2
8/20/2013 1 0 6 2013 8 7
9/19/2013 1 0 4 2013 9 5
10/19/2013 0 0 2 2013 10 2

41596 0 0 1 2013 11 1
41627 0 0 0 2013 12 0

Grand Total 5217 4446 25254 230937 733 34917

28



Average Annual Usage (kWh) 2006 and 2010 data are not used since not whole year
2003-2005 7,530      kWh
2011-2013 1,223      kWh
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Groundwater Well 144 Energy Usage Data
Pages 30 to 34
ExtraColumn Well 144

Total kWh
Row Labels Sum of onpk kwh Sum of ptpk kwh Sum of offpk kwh Sum of Month Sum of Year Sum of esales Year Power Use (kWh)
1/23/2003 0 0 0 1 2003 0 1/2003 0
2/24/2003 0 0 0 2 2003 0 2/2003 0
3/25/2003 0 0 1511 3 2003 1511 3/2003 1511
4/24/2003 0 0 1402 4 2003 1402 4/2003 1402
5/23/2003 1680 0 7013 5 2003 8693 4/2003 8693
6/25/2003 1283 0 7962 6 2003 9245 6/2003 9245
7/25/2003 2695 0 12047 7 2003 14742 7/2003 14742
8/25/2003 853 0 6348 8 2003 7201 8/2003 7201
9/23/2003 904 0 5110 9 2003 6014 9/2003 6014
10/22/2003 0 0 0 10 2003 0 10/2003 0
11/20/2003 586 0 3001 11 2003 3587 11/2003 3587
12/22/2003 0 0 0 12 2003 0 12/2003 0
1/22/2004 0 0 0 1 2004 0 1/2004 0
2/23/2004 0 0 0 2 2004 0 2/2004 0
3/24/2004 0 0 0 3 2004 0 3/2004 0
4/23/2004 0 4456 7487 4 2004 11943 4/2004 11943
5/21/2004 690 0 4682 5 2004 5372 4/2004 5372
6/23/2004 1912 0 11370 6 2004 13282 6/2004 13282
7/26/2004 1697 0 9550 7 2004 11247 7/2004 11247
8/23/2004 972 0 4194 8 2004 5166 8/2004 5166
9/23/2004 1255 0 6010 9 2004 7265 9/2004 7265
10/28/2004 753 0 2648 10 2004 3401 10/2004 3401
11/20/2004 0 0 0 11 2004 0 11/2004 0
12/22/2004 0 0 0 12 2004 0 12/2004 0
1/21/2005 0 0 0 1 2005 0 1/2005 0
2/22/2005 0 0 0 2 2005 0 2/2005 0
3/23/2005 0 0 0 3 2005 0 3/2005 0
4/21/2005 0 459 180 4 2005 639 4/2005 639
5/23/2005 223 316 1279 5 2005 1818 4/2005 1818
6/27/2005 1120 0 5073 6 2005 6193 6/2005 6193
7/22/2005 1555 0 5569 7 2005 7124 7/2005 7124
8/22/2005 618 0 2624 8 2005 3242 8/2005 3242
9/23/2005 363 0 998 9 2005 1361 9/2005 1361
10/21/2005 255 0 1694 10 2005 1949 10/2005 1949
11/22/2005 204 0 644 11 2005 848 11/2005 848
12/21/2005 0 0 0 12 2005 0 12/2005 0
1/23/2006 0 0 0 1 2006 0 1/2006 0
2/22/2006 0 340 1724 2 2006 2064 2/2006 2064
3/24/2006 0 19 796 3 2006 815 3/2006 815
4/24/2006 0 0 0 4 2006 0 4/2006 0
5/23/2006 1037 0 4369 5 2006 5406 4/2006 5406
6/22/2006 1555 0 6589 6 2006 8144 6/2006 8144
7/25/2006 1501 0 7603 7 2006 9104 7/2006 9104
8/22/2006 1715 0 7741 8 2006 9456 8/2006 9456
1/18/2008 0 0 0 1 2008 0 6/2010 0
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2/19/2008 0 0 0 2 2008 0 7/2010 0
3/19/2008 0 0 0 3 2008 0 8/2010 0
4/17/2008 0 3202 3734 4 2008 6936 10/2010 6936
5/19/2008 835 299 4595 5 2008 5729 11/2010 5729
6/18/2008 584 0 1489 6 2008 2073 12/2010 2073
7/17/2008 438 0 1260 7 2008 1698 2/2011 1698
8/18/2008 816 0 4304 8 2008 5120 3/2011 5120
9/17/2008 182 0 628 9 2008 810 4/2011 810
10/16/2008 0 0 0 10 2008 0 5/2011 0
11/14/2008 0 0 0 11 2008 0 6/2011 0
12/16/2008 0 0 0 12 2008 0 7/2011 0
1/16/2009 0 0 0 1 2009 0 8/2011 0
2/17/2009 0 0 0 2 2009 0 9/2011 0
3/19/2009 0 0 0 3 2009 0 11/2011 0
4/20/2009 0 846 396 4 2009 1242 12/2011 1242
5/19/2009 41 463 566 5 2009 1070 1/2012 1070
6/18/2009 954 0 3387 6 2009 4341 2/2012 4341
7/20/2009 1567 0 5104 7 2009 6671 3/2012 6671
8/18/2009 1340 0 3757 8 2009 5097 4/2012 5097
9/17/2009 407 0 5431 9 2009 5838 5/2012 5838
10/16/2009 630 0 2765 10 2009 3395 6/2012 3395
11/17/2009 0 0 204 11 2009 204 7/2012 204
1/19/2010 0 0 0 1 2010 0 8/2012 0
2/18/2010 0 0 0 2 2010 0 9/2012 0
3/23/2010 0 0 0 3 2010 0 10/2012 0
4/20/2010 0 0 0 4 2010 0 11/2012 0
5/19/2010 0 0 0 5 2010 0 12/2012 0
6/18/2010 1132 0 2733 6 2010 3865 1/2013 3865
7/19/2010 2220 0 8476 7 2010 10696 2/2013 10696
8/18/2010 1014 0 5912 8 2010 6926 3/2013 6926
9/20/2010 32 0 710 9 2010 742 4/2013 742
10/20/2010 0 0 252 10 2010 252 5/2013 252
11/18/2010 0 0 0 11 2010 0 6/2013 0
12/20/2010 0 0 0 12 2010 0 7/2013 0
1/19/2011 0 0 0 1 2011 0 8/2013 0
2/17/2011 0 0 0 2 2011 0 9/2013 0
3/21/2011 0 0 0 3 2011 0 10/2013 0
4/20/2011 0 0 0 4 2011 0 11/2013 0
5/19/2011 1263 939 7610 5 2011 9812 12/2013 9812
6/18/2011 630 0 2353 6 2011 2983 1/2014 2983
7/21/2011 1574 0 6583 7 2011 8157
8/20/2011 956 0 2538 8 2011 3494
9/19/2011 763 0 2757 9 2011 3520
10/18/2011 74 0 210 10 2011 284
11/17/2011 625 0 1497 11 2011 2122
12/15/2011 0 0 0 12 2011 0
1/14/2012 0 0 0 1 2012 0
2/16/2012 0 200 2072 2 2012 2272
3/19/2012 0 452 624 3 2012 1076
4/17/2012 0 0 0 4 2012 0
5/17/2012 208 1296 1926 5 2012 3430
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6/18/2012 1914 0 6316 6 2012 8230
7/18/2012 1773 0 8834 7 2012 10607
8/15/2012 1486 0 5415 8 2012 6901
9/15/2012 423 0 2468 9 2012 2891
10/16/2012 131 0 1503 10 2012 1634
11/15/2012 0 307 0 11 2012 307
12/17/2012 0 121 0 12 2012 121
1/25/2013 0 0 0 1 2013 0
2/5/2013 0 122.2578 0 2 2013 122
3/7/2013 0 793.773 0 3 2013 794
4/7/2013 0 0 0 4 2013 0
5/7/2013 0 466.9542 1429.3026 5 2013 1896
6/6/2013 744.3954 0 695.1492 6 2013 1440
7/8/2013 1020.8304 0 3419.5842 7 2013 4440
8/6/2013 774.8298 0 536.9148 8 2013 1312
9/5/2013 422.9352 0 1018.9872 9 2013 1442
10/6/2013 423.1062 0 771.219 10 2013 1194

41582 832.0248 0 1520.0712 11 2013 2352
41613 0 333.0306 0 12 2013 333
41645 0 953.1252 95.6088 1 2014 1049

Grand Total 53656.1218 16384.1408 255113.837 727 232953 325154
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Average Annual Usage (kWh) 2006 and 2010 data are not used since not whole year
2003-2005 44,415    kWh
2011-2013 22,593    kWh
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Groundwater Well 241 Energy Usage Data
Pages 35 to 38
ExtraColumn Well 241

Total kWh
Row Labels Sum of onpk kwh Sum of ptpk kwh Sum of offpk kwh Sum of Month Sum of Year Sum of esales Year Power Use (kWh)
1/23/2003 0 0 0 1 2003 0 1/2003 0
2/24/2003 0 0 0 2 2003 0 2/2003 0
3/25/2003 0 203 1343 3 2003 1546 3/2003 1546
4/24/2003 0 209 1816 4 2003 2025 4/2003 2025
5/23/2003 233 0 2718 5 2003 2951 4/2003 2951
6/25/2003 235 0 4089 6 2003 4324 6/2003 4324
7/25/2003 665 0 6376 7 2003 7041 7/2003 7041
8/22/2003 343 0 4216 8 2003 4559 8/2003 4559
9/23/2003 239 0 2199 9 2003 2438 9/2003 2438
10/22/2003 0 0 0 10 2003 0 10/2003 0
11/20/2003 172 0 2881 11 2003 3053 11/2003 3053
12/22/2003 0 0 0 12 2003 0 12/2003 0
1/22/2004 0 0 0 1 2004 0 1/2004 0
2/23/2004 0 0 0 2 2004 0 2/2004 0
3/24/2004 0 317 344 3 2004 661 3/2004 661
4/23/2004 0 1075 2127 4 2004 3202 4/2004 3202
5/21/2004 196 350 2334 5 2004 2880 4/2004 2880
6/23/2004 304 0 5293 6 2004 5597 6/2004 5597
7/26/2004 455 0 5175 7 2004 5630 7/2004 5630
8/23/2004 225 0 2780 8 2004 3005 8/2004 3005
9/23/2004 223 0 1965 9 2004 2188 9/2004 2188
10/21/2004 268 0 2368 10 2004 2636 10/2004 2636
11/20/2004 0 0 0 11 2004 0 11/2004 0
12/22/2004 0 0 0 12 2004 0 12/2004 0
1/21/2005 0 0 0 1 2005 0 1/2005 0
2/22/2005 0 0 0 2 2005 0 2/2005 0
3/23/2005 0 0 0 3 2005 0 3/2005 0
4/21/2005 0 599 780 4 2005 1379 4/2005 1379
5/23/2005 227 523 3248 5 2005 3998 4/2005 3998
6/22/2005 562 0 4311 6 2005 4873 6/2005 4873
7/22/2005 395 0 4987 7 2005 5382 7/2005 5382
8/22/2005 415 0 4522 8 2005 4937 8/2005 4937
9/23/2005 372 0 1808 9 2005 2180 9/2005 2180
10/21/2005 0 0 754 10 2005 754 10/2005 754
11/22/2005 207 0 1816 11 2005 2023 11/2005 2023
12/21/2005 0 0 0 12 2005 0 12/2005 0
1/23/2006 0 0 0 1 2006 0 1/2006 0
2/22/2006 0 132 1133 2 2006 1265 2/2006 1265
3/24/2006 0 0 501 3 2006 501 3/2006 501
4/24/2006 0 0 0 4 2006 0 4/2006 0
5/23/2006 403 82 3220 5 2006 3705 4/2006 3705
6/22/2006 341 0 4039 6 2006 4380 6/2006 4380
7/25/2006 375 0 5628 7 2006 6003 7/2006 6003
8/22/2006 218 0 2836 8 2006 3054 8/2006 3054
1/18/2008 0 0 0 1 2008 0 6/2010 0
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2/19/2008 0 0 0 2 2008 0 7/2010 0
3/19/2008 0 239 332 3 2008 571 8/2010 571
4/17/2008 0 1003 2108 4 2008 3111 10/2010 3111
5/19/2008 191 358 2977 5 2008 3526 11/2010 3526
6/18/2008 380 0 4208 6 2008 4588 12/2010 4588
7/17/2008 446 0 3504 7 2008 3950 2/2011 3950
8/18/2008 0 0 0 8 2008 0 3/2011 0
9/17/2008 363 0 5671 9 2008 6034 4/2011 6034
10/16/2008 2 0 472 10 2008 474 5/2011 474
11/14/2008 77 0 811 11 2008 888 6/2011 888
1/16/2009 0 0 0 1 2009 0 7/2011 0
3/19/2009 0 140 544 3 2009 684 8/2011 684
4/20/2009 0 1106 1873 4 2009 2979 9/2011 2979
5/19/2009 40 481 1660 5 2009 2181 11/2011 2181
6/18/2009 523 0 3982 6 2009 4505 12/2011 4505
7/20/2009 358 0 4218 7 2009 4576 1/2012 4576
8/18/2009 323 0 4300 8 2009 4623 2/2012 4623
9/17/2009 40 0 2645 9 2009 2685 3/2012 2685
10/16/2009 0 0 0 10 2009 0 4/2012 0
11/17/2009 0 0 402 11 2009 402 5/2012 402
12/17/2009 0 0 0 12 2009 0 6/2012 0
1/19/2010 0 0 0 1 2010 0 7/2012 0
3/23/2010 0 11 121 3 2010 132 8/2012 132
4/20/2010 0 112 267 4 2010 379 9/2012 379
5/19/2010 0 0 0 5 2010 0 10/2012 0
6/18/2010 0 0 0 6 2010 0 11/2012 0
7/19/2010 0 0 0 7 2010 0 12/2012 0
9/20/2010 0 0 0 9 2010 0 1/2013 0
10/20/2010 428 0 17365 10 2010 17793 2/2013 17793
11/18/2010 0 0 0 11 2010 0 3/2013 0
12/20/2010 0 0 0 12 2010 0 4/2013 0
1/19/2011 0 0 0 1 2011 0 5/2013 0
2/17/2011 0 0 0 2 2011 0 6/2013 0
3/21/2011 0 113 1187 3 2011 1300 7/2013 1300
4/20/2011 0 61 630 4 2011 691 8/2013 691
5/19/2011 221 350 2268 5 2011 2839 9/2013 2839
6/18/2011 54 0 2140 6 2011 2194 10/2013 2194
7/21/2011 147 0 4920 7 2011 5067 11/2013 5067
8/20/2011 343 0 3979 8 2011 4322 12/2013 4322
9/19/2011 134 0 2683 9 2011 2817 1/2014 2817
10/18/2011 76 0 1114 10 2011 1190
11/17/2011 74 0 1351 11 2011 1425
12/15/2011 0 0 0 12 2011 0
1/14/2012 0 0 0 1 2012 0
2/16/2012 0 0 0 2 2012 0
3/19/2012 0 684 1577 3 2012 2261
4/17/2012 0 217 340 4 2012 557
5/17/2012 226 110 2980 5 2012 3316
6/18/2012 849 0 4976 6 2012 5825
7/18/2012 1041 0 6657 7 2012 7698
8/15/2012 224 0 5069 8 2012 5293
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9/15/2012 406 0 4119 9 2012 4525
10/16/2012 3 0 2296 10 2012 2299
11/15/2012 164 0 1495 11 2012 1659
12/17/2012 0 0 0 12 2012 0
1/16/2013 0 0 0 1 2013 0
1/24/2013 0 0 0 1 2013 0
2/5/2013 0 0 0 2 2013 0
3/7/2013 0 547.635 356.396 3 2013 904
4/7/2013 0 238.425 881.52 4 2013 1120
5/7/2013 0 195.219 3141.804 5 2013 3337
6/6/2013 0.175 0 5303.611 6 2013 5304
7/8/2013 19.22 0 6331.151 7 2013 6350
8/6/2013 31.686 0 5370.815 8 2013 5403
9/5/2013 91.914 0 3730.636 9 2013 3823
10/6/2013 0.007 0 3082.1405 10 2013 3082
11/4/2013 183.126 0 4120.535 11 2013 4304
12/5/2013 0 0 747.394 12 2013 747

41645 0 0 0 1 2014 0
Grand Total 14532.128 9456.279 227914.0025 716 228938 251903
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Average Annual Usage (kWh) 2006 and 2010 data are not used since not whole year
2003-2005 26,421    kWh
2011-2013 22,899    kWh
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Groundwater Well 242 Energy Usage Data
Pages 39 to 42
ExtraColumn Well 242

Total kWh
Row Labels Sum of onpk kwh Sum of ptpk kwh Sum of offpk kwh Sum of Month Sum of Year Sum of esales Year Power Use (kWh)
1/24/2003 0 0 0 1 2003 0 1/2003 0
2/26/2003 0 0 0 2 2003 0 2/2003 0
3/27/2003 0 0 0 3 2003 0 3/2003 0
4/28/2003 0 0 0 4 2003 0 4/2003 0
5/28/2003 564 0 1669 5 2003 2233 4/2003 2233
6/26/2003 796 0 3158 6 2003 3954 6/2003 3954
7/28/2003 716 0 5062 7 2003 5778 7/2003 5778
8/27/2003 707 0 3016 8 2003 3723 8/2003 3723
9/25/2003 0 0 0 9 2003 0 9/2003 0
10/24/2003 0 0 0 10 2003 0 10/2003 0
11/24/2003 0 0 0 11 2003 0 11/2003 0
12/24/2003 0 0 0 12 2003 0 12/2003 0
1/24/2004 0 0 0 1 2004 0 1/2004 0
2/25/2004 0 0 0 2 2004 0 2/2004 0
3/25/2004 0 0 0 3 2004 0 3/2004 0
4/26/2004 0 1443 985 4 2004 2428 4/2004 2428
5/25/2004 0 0 0 5 2004 0 4/2004 0
6/25/2004 1594 0 8440 6 2004 10034 6/2004 10034
7/27/2004 1035 0 4578 7 2004 5613 7/2004 5613
8/25/2004 399 0 2060 8 2004 2459 8/2004 2459
9/24/2004 0 0 0 9 2004 0 9/2004 0
10/25/2004 0 0 0 10 2004 0 10/2004 0
11/23/2004 0 0 0 11 2004 0 11/2004 0
12/23/2004 0 1 0 12 2004 1 12/2004 1
1/25/2005 0 0 0 1 2005 0 1/2005 0
2/24/2005 0 0 0 2 2005 0 2/2005 0
3/26/2005 0 0 0 3 2005 0 3/2005 0
4/27/2005 0 0 0 4 2005 0 4/2005 0
5/25/2005 0 0 0 5 2005 0 4/2005 0
6/24/2005 625 0 3153 6 2005 3778 6/2005 3778
7/26/2005 0 0 0 7 2005 0 7/2005 0
8/25/2005 1882 0 8946 8 2005 10828 8/2005 10828
9/27/2005 1120 0 4755 9 2005 5875 9/2005 5875
10/26/2005 0 0 0 10 2005 0 10/2005 0
11/23/2005 0 0 0 11 2005 0 11/2005 0
12/23/2005 0 0 0 12 2005 0 12/2005 0
1/24/2006 0 0 0 1 2006 0 1/2006 0
2/23/2006 0 0 0 2 2006 0 2/2006 0
3/27/2006 0 0 0 3 2006 0 3/2006 0
4/26/2006 0 0 0 4 2006 0 4/2006 0
5/25/2006 0 0 0 5 2006 0 4/2006 0
6/26/2006 0 0 0 6 2006 0 6/2006 0
7/26/2006 0 0 0 7 2006 0 7/2006 0
8/24/2006 0 0 0 8 2006 0 8/2006 0
1/22/2008 0 152 495 1 2008 647 6/2010 647
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2/21/2008 0 0 0 2 2008 0 7/2010 0
3/21/2008 0 0 825 3 2008 825 8/2010 825
4/22/2008 0 0 0 4 2008 0 10/2010 0
5/21/2008 0 0 0 5 2008 0 11/2010 0
6/20/2008 0 0 0 6 2008 0 12/2010 0
7/22/2008 275 0 3185 7 2008 3460 2/2011 3460
8/20/2008 1312 0 4365 8 2008 5677 3/2011 5677
9/19/2008 0 0 0 9 2008 0 4/2011 0
10/21/2008 0 0 0 10 2008 0 5/2011 0
11/18/2008 0 0 0 11 2008 0 6/2011 0
12/19/2008 0 0 0 12 2008 0 7/2011 0
1/19/2009 0 0 0 1 2009 0 8/2011 0
3/24/2009 0 0 0 3 2009 0 9/2011 0
4/22/2009 0 978 1728 4 2009 2706 11/2011 2706
5/21/2009 0 0 0 5 2009 0 12/2011 0
7/22/2009 428 0 1414 7 2009 1842 1/2012 1842
8/20/2009 564 0 3170 8 2009 3734 2/2012 3734
9/21/2009 1676 0 7895 9 2009 9571 3/2012 9571
10/20/2009 281 0 2683 10 2009 2964 4/2012 2964
11/19/2009 0 0 0 11 2009 0 5/2012 0
12/21/2009 0 0 0 12 2009 0 6/2012 0
1/21/2010 0 0 0 1 2010 0 7/2012 0
4/23/2010 0 0 0 4 2010 0 8/2012 0
5/24/2010 0 0 0 5 2010 0 9/2012 0
6/22/2010 0 0 0 6 2010 0 10/2012 0
7/22/2010 0 0 0 7 2010 0 11/2012 0
8/21/2010 1000 0 5003 8 2010 6003 12/2012 6003
9/22/2010 1002 0 5507 9 2010 6509 1/2013 6509
10/22/2010 473 0 3535 10 2010 4008 2/2013 4008
11/20/2010 0 0 0 11 2010 0 3/2013 0
1/21/2011 0 0 0 1 2011 0 4/2013 0
2/19/2011 0 0 0 2 2011 0 5/2013 0
3/23/2011 0 0 0 3 2011 0 6/2013 0
4/23/2011 0 0 0 4 2011 0 7/2013 0
5/21/2011 0 1544 1508 5 2011 3052 8/2013 3052
6/22/2011 0 0 0 6 2011 0 9/2013 0
7/23/2011 395 0 992 7 2011 1387 10/2013 1387
8/23/2011 671 0 3742 8 2011 4413 11/2013 4413
9/21/2011 789 0 4620 9 2011 5409 12/2013 5409
10/20/2011 99 0 141 10 2011 240 1/2014 240
11/18/2011 0 0 0 11 2011 0
12/20/2011 0 0 0 12 2011 0
1/19/2012 0 581 358 1 2012 939
2/21/2012 0 0 0 2 2012 0
3/21/2012 0 0 120 3 2012 120
4/18/2012 0 0 0 4 2012 0
5/21/2012 0 211 366 5 2012 577
6/19/2012 8 0 228 6 2012 236
7/21/2012 593 0 3167 7 2012 3760
8/20/2012 616 0 2427 8 2012 3043
9/19/2012 617 0 2812 9 2012 3429
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10/19/2012 194 0 175 10 2012 369
11/17/2012 0 1 0 11 2012 1
12/19/2012 0 0 0 12 2012 0
1/18/2013 0 0 0 1 2013 0
2/20/2013 0 0 0 2 2013 0
3/20/2013 0 420 360 3 2013 780
4/20/2013 0 0 9 4 2013 9
5/20/2013 1178 0 3381 5 2013 4559
6/19/2013 1478 0 5656 6 2013 7134
7/19/2013 1192 0 9499 7 2013 10691
8/20/2013 4200 0 6018 8 2013 10218
9/19/2013 3198 0 4020 9 2013 7218
10/8/2013 1270 0 716 10 2013 1986
11/4/2013 577.125 0 192.699 11 2013 770
12/5/2013 0 0 0 12 2013 0
1/6/2014 0 432.943 85.707 1 2014 519
Grand Total 33524.125 5763.943 136220.406 714 224914 175509
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Average Annual Usage (kWh) 2006 and 2010 data are not used since not whole year
2003-2005 18,901       kWh
2011-2013 20,245       kWh
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Groundwater Wells Power Usage (2003‐2014) ‐ RAW DATA 
Pages 43 to 74
sa id acct id meternum service address svc descriptor current ExtraColumn num days e or g rate onpk kwh ptpk kwh offpk kwh esales

1487554140 1487554735 1006907530                     NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 6/8/2010 Well 059 A&B 49 E  HAG5A    27.503 0 296.701 324

1487554140 1487554735 1006907530                     NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 7/8/2010 Well 059 A&B 30 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530                     NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 8/9/2010 Well 059 A&B 32 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530                     NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 10/7/2010 Well 059 A&B 29 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530                     NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 11/7/2010 Well 059 A&B 31 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530                     NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 12/9/2010 Well 059 A&B 32 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 2/7/2011 Well 059 A&B 60 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 3/9/2011 Well 059 A&B 30 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 4/7/2011 Well 059 A&B 29 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 5/9/2011 Well 059 A&B 32 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 6/8/2011 Well 059 A&B 30 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 7/10/2011 Well 059 A&B 32 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 8/8/2011 Well 059 A&B 29 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 9/7/2011 Well 059 A&B 30 E  HAG5A    0 0 43.617 44

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 11/6/2011 Well 059 A&B 31 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 12/6/2011 Well 059 A&B 30 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 1/6/2012 Well 059 A&B 31 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 2/6/2012 Well 059 A&B 31 E  HAG5A    0 0.132 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 3/7/2012 Well 059 A&B 30 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 4/5/2012 Well 059 A&B 29 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 5/7/2012 Well 059 A&B 32 E  HAG5A    0 250.288 148.099 398

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 6/6/2012 Well 059 A&B 30 E  HAG5A    79.959 0 248.57 329

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 7/8/2012 Well 059 A&B 32 E  HAG5A    118.961 0 647.79 767

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 8/6/2012 Well 059 A&B 29 E  HAG5A    0 0 797.369 797

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 9/5/2012 Well 059 A&B 30 E  HAG5A    0 0 845.425 845

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 10/4/2012 Well 059 A&B 29 E  HAG5A    0 0 405.977 406

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 11/4/2012 Well 059 A&B 31 E  HAG5A    145.364 0 444.159 590

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 12/5/2012 Well 059 A&B 31 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 1/6/2013 Well 059 A&B 32 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 2/5/2013 Well 059 A&B 30 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 3/7/2013 Well 059 A&B 30 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 4/7/2013 Well 059 A&B 31 E  HAG5A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 5/7/2013 Well 059 A&B 30 E  HAG4A    0 178.664 185.497 364

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 6/6/2013 Well 059 A&B 30 E  HAG4A    0 0 903.661 904

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 7/8/2013 Well 059 A&B 32 E  HAG4A    0 0 672.671 673

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 8/6/2013 Well 059 A&B 29 E  HAG4A    0 0 312.21 312

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 9/5/2013 Well 059 A&B 30 E  HAG4A    0 0 315.596 316

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 10/6/2013 Well 059 A&B 31 E  HAG4A    0 0 323.761 324

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 11/4/2013 Well 059 A&B 29 E  HAG4A    80.064 0 418.473 499

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 12/5/2013 Well 059 A&B 31 E  HAG4A    0 0 0 0

1487554140 1487554735 1006907530 NE 06 07 12,  MERCED, CA 95340 #59A D&I 59B 522530 1/6/2014 Well 059 A&B 32 E  HAG4A    0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 1/23/2003 Well 059 A&B 31 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 2/24/2003 Well 059 A&B 32 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 3/26/2003 Well 059 A&B 30 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 4/24/2003 Well 059 A&B 29 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 5/24/2003 Well 059 A&B 30 E  AG1A     0 0 0 0
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7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 6/25/2003 Well 059 A&B 32 E  AG1A     0 0 0 2080

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 7/24/2003 Well 059 A&B 29 E  AG1A     0 0 0 468

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 8/23/2003 Well 059 A&B 30 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 9/23/2003 Well 059 A&B 31 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 10/22/2003 Well 059 A&B 29 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 11/20/2003 Well 059 A&B 29 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 12/22/2003 Well 059 A&B 32 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 1/22/2004 Well 059 A&B 31 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 2/23/2004 Well 059 A&B 32 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 3/25/2004 Well 059 A&B 31 E  AG1A     0 0 0 5

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 4/23/2004 Well 059 A&B 29 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 5/21/2004 Well 059 A&B 28 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 6/24/2004 Well 059 A&B 34 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 7/23/2004 Well 059 A&B 29 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 8/24/2004 Well 059 A&B 32 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 9/22/2004 Well 059 A&B 29 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 10/21/2004 Well 059 A&B 29 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 11/20/2004 Well 059 A&B 30 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 12/22/2004 Well 059 A&B 32 E  AG1A     0 0 0 1

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 1/22/2005 Well 059 A&B 31 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 2/22/2005 Well 059 A&B 31 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 3/23/2005 Well 059 A&B 29 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 4/23/2005 Well 059 A&B 31 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 5/23/2005 Well 059 A&B 30 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 6/23/2005 Well 059 A&B 31 E  AG1A     0 0 0 1176

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 7/25/2005 Well 059 A&B 32 E  AG1A     0 0 0 672

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 8/22/2005 Well 059 A&B 28 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 9/22/2005 Well 059 A&B 31 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 10/21/2005 Well 059 A&B 29 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 11/22/2005 Well 059 A&B 32 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 12/22/2005 Well 059 A&B 30 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 1/23/2006 Well 059 A&B 32 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 2/23/2006 Well 059 A&B 31 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 3/23/2006 Well 059 A&B 28 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 4/25/2006 Well 059 A&B 33 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 5/23/2006 Well 059 A&B 28 E  AG1A     0 0 0 779

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 6/23/2006 Well 059 A&B 31 E  AG1A     0 0 0 0

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 7/24/2006 Well 059 A&B 31 E  AG1A     0 0 0 680

7345508770 7345508181 8015R8                         NE 06 07 12,  MERCED, CA  95340 #59A D&I 59B 522530 8/22/2006 Well 059 A&B 29 E  AG1A     0 0 0 1064

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 1/23/2003 Well 072 30 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 2/24/2003 Well 072 32 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 3/26/2003 Well 072 30 E  AG4B     0 896 2314 3210

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 4/24/2003 Well 072 29 E  AG4B     0 3182 4360 7542

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 5/24/2003 Well 072 30 E  AG4B     19 0 3226 3245

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 6/25/2003 Well 072 32 E  AG4B     1002 0 8579 9581

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 7/24/2003 Well 072 29 E  AG4B     909 0 6392 7301

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 8/23/2003 Well 072 30 E  AG4B     7 0 4449 4456

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 9/23/2003 Well 072 31 E  AG4B     0 0 1908 1908

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 10/22/2003 Well 072 29 E  AG4B     3 0 1643 1646

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 11/20/2003 Well 072 29 E  AG4B     40 0 1403 1443
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7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 12/22/2003 Well 072 32 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 1/22/2004 Well 072 31 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 2/23/2004 Well 072 32 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 3/25/2004 Well 072 31 E  AG4B     0 1023 117 1140

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 4/23/2004 Well 072 29 E  AG4B     0 3370 3147 6517

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 5/21/2004 Well 072 28 E  AG4B     1883 1391 6716 9990

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 6/23/2004 Well 072 33 E  AG4B     474 0 7188 7662

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 7/23/2004 Well 072 30 E  AG4B     63 0 4799 4862

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 8/24/2004 Well 072 32 E  AG4B     8 0 3856 3864

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 9/22/2004 Well 072 29 E  AG4B     2 0 1683 1685

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 10/21/2004 Well 072 29 E  AG4B     24 0 2636 2660

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 11/20/2004 Well 072 30 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 12/13/2004 Well 072 23 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 12/20/2004 Well 072 7 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 1/21/2005 Well 072 32 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 2/22/2005 Well 072 32 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 3/2/2005 Well 072 8 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 3/23/2005 Well 072 21 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 4/23/2005 Well 072 31 E  AG4B     0 0 956 956

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 5/23/2005 Well 072 30 E  AG4B     269 0 3631 3900

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 6/23/2005 Well 072 31 E  AG4B     10 0 3876 3886

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 7/25/2005 Well 072 32 E  AG4B     229 0 8171 8400

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 8/22/2005 Well 072 28 E  AG4B     14 0 4492 4506

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 9/22/2005 Well 072 31 E  AG4B     8 0 3603 3611

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 10/21/2005 Well 072 29 E  AG4B     1 0 2449 2450

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 11/22/2005 Well 072 32 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 12/22/2005 Well 072 30 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 1/23/2006 Well 072 32 E  AG4B     0 0 0 0

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 2/23/2006 Well 072 31 E  AG4B     0 299 1054 1353

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 3/23/2006 Well 072 28 E  AG4B     0 339 1217 1556

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 4/25/2006 Well 072 33 E  AG4B     0 827 322 1149

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 5/23/2006 Well 072 28 E  AG4B     758 244 4296 5298

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 6/23/2006 Well 072 31 E  AG4B     559 0 5086 5645

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 7/24/2006 Well 072 31 E  AG4B     6 0 5287 5293

7345508780 7345508181 55M667                         NE SE SE 06 07 12, MERCED, CA  95WL 72 D&I 72 522530 8/22/2006 Well 072 29 E  AG4B     7 0 3820 3827

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 1/18/2008 Well 072 30 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 2/15/2008 Well 072 28 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 3/19/2008 Well 072 33 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 4/18/2008 Well 072 30 E  AG4B     0 129 1 130

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 5/19/2008 Well 072 31 E  AG4B     445 392 435 1272

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 6/18/2008 Well 072 30 E  AG4B     694 0 891 1585

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 7/18/2008 Well 072 30 E  AG4B     1206 0 1824 3030

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 8/18/2008 Well 072 31 E  AG4B     679 0 991 1670

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 9/17/2008 Well 072 30 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 10/16/2008 Well 072 29 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 11/14/2008 Well 072 29 E  AG4B     1 0 3 4

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 12/16/2008 Well 072 32 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 1/16/2009 Well 072 31 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 2/18/2009 Well 072 33 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 3/19/2009 Well 072 29 E  AG4B     0 0 0 0
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7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 4/20/2009 Well 072 32 E  AG4B     0 419 0 419

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 8/18/2009 Well 072 29 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 9/17/2009 Well 072 30 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 10/16/2009 Well 072 29 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 11/18/2009 Well 072 33 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 12/17/2009 Well 072 29 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 1/16/2010 Well 072 30 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 2/18/2010 Well 072 33 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 3/22/2010 Well 072 32 E  AG4B     0 65 295 360

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 4/21/2010 Well 072 30 E  AG4B     0 1 881 882

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 5/20/2010 Well 072 29 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 7/20/2010 Well 072 32 E  AG4B     0 0 0 0

7345508780 1487554735 55M667                         NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 8/20/2010 Well 072 31 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 1/20/2011 Well 072 33 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 2/17/2011 Well 072 28 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 3/19/2011 Well 072 30 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 4/21/2011 Well 072 33 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 5/20/2011 Well 072 29 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 7/21/2011 Well 072 33 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 8/20/2011 Well 072 30 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 11/17/2011 Well 072 29 E  AG4B     0 284 536 820

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 12/17/2011 Well 072 30 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 1/14/2012 Well 072 28 E  AG4B     0 277 581 858

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 2/16/2012 Well 072 33 E  AG4B     0 229 1340 1569

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 3/16/2012 Well 072 29 E  AG4B     0 511 1150 1661

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 4/17/2012 Well 072 32 E  AG4B     0 390 774 1164

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 5/18/2012 Well 072 31 E  AG4B     342 410 1863 2615

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 7/19/2012 Well 072 33 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 9/17/2012 Well 072 31 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 10/16/2012 Well 072 29 E  AG4B     0 0 0 0

7345508780 1487554735 1007307668 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 12/15/2012 Well 072 30 E  AG4B     0 0 0 0

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 1/16/2013 Well 072 32 E  AG4B     0 0 0 0

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 2/15/2013 Well 072 30 E  AG4B     0 328 190 518

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 3/18/2013 Well 072 31 E  AG4B     0 536 444 980

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 4/18/2013 Well 072 31 E  AG4B     0 0 0 0

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 5/17/2013 Well 072 29 E  AG4B     0 0 0 0

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 6/18/2013 Well 072 32 E  AG4B     0 0 0 0

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 7/18/2013 Well 072 30 E  AG4B     27 0 593 620

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 8/16/2013 Well 072 29 E  AG4B     694 0 1558 2252

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 9/17/2013 Well 072 32 E  AG4B     511 0 1790 2301

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 10/15/2013 Well 072 28 E  AG4B     52 0 719 771

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 11/14/2013 Well 072 30 E  AG4B     48 0 1524 1572

7345508780 1487554735 1009932826 NE SE SE 06 07 12, MID Well, east sidWL 72 D&I 72 522530 12/17/2013 Well 072 33 E  AG4B     0 0 0 0

1487554158 1487554735 1004508084 SE NW SW 32 6 12,  MERCED, CA 95340D&I 73 522530 11/4/2013 Well 073 27 E  HAG5B    0 0 0 0

1487554158 1487554735 1004508084 SE NW SW 32 6 12,  MERCED, CA 95340D&I 73 522530 12/5/2013 Well 073 31 E  HAG5B    0 0 0 0

1487554158 1487554735 1004508084 SE NW SW 32 6 12,  MERCED, CA 95340D&I 73 522530 1/6/2014 Well 073 32 E  HAG5B    0 81.271 0 81

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/27/2003 Well 073 32 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 2/26/2003 Well 073 30 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/27/2003 Well 073 29 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/28/2003 Well 073 32 E  AG5B     0 0 0 0
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7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 5/28/2003 Well 073 30 E  AG5B     454 0 4455 4909

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 6/26/2003 Well 073 29 E  AG5B     1067 0 4349 5416

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/28/2003 Well 073 32 E  AG5B     1574 0 8006 9580

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 8/26/2003 Well 073 29 E  AG5B     0 0 2797 2797

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 9/25/2003 Well 073 30 E  AG5B     0 0 808 808

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 10/24/2003 Well 073 29 E  AG5B     0 0 647 647

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 11/24/2003 Well 073 31 E  AG5B     0 599 92 691

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 12/24/2003 Well 073 30 E  AG5B     0 135 21 156

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/24/2004 Well 073 31 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 2/25/2004 Well 073 32 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/26/2004 Well 073 30 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/26/2004 Well 073 31 E  AG5B     0 1835 1516 3351

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 5/25/2004 Well 073 29 E  AG5B     211 0 802 1013

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 6/25/2004 Well 073 31 E  AG5B     1108 0 3244 4352

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/27/2004 Well 073 32 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 8/25/2004 Well 073 29 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 9/21/2004 Well 073 27 E  AG5B     818 0 4412 5230

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 10/23/2004 Well 073 32 E  AG5B     423 0 334 757

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 11/23/2004 Well 073 31 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 12/23/2004 Well 073 30 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/25/2005 Well 073 33 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 2/24/2005 Well 073 30 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/25/2005 Well 073 29 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/27/2005 Well 073 33 E  AG5B     0 609 3259 3868

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 5/25/2005 Well 073 28 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 6/24/2005 Well 073 30 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/26/2005 Well 073 32 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 8/24/2005 Well 073 29 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 9/26/2005 Well 073 33 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 10/25/2005 Well 073 29 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 11/23/2005 Well 073 29 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 12/23/2005 Well 073 30 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 12/28/2005 Well 073 5 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/25/2006 Well 073 28 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 2/24/2006 Well 073 30 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/27/2006 Well 073 31 E  AG5B     0 72 44 116

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/26/2006 Well 073 30 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 5/25/2006 Well 073 29 E  AG5B     4 0 0 4

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 6/26/2006 Well 073 32 E  AG5B     0 0 0 0

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/29/2006 Well 073 33 E  AG5B     2727 0 5593 8320

7509254005 7345508181 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 8/27/2006 Well 073 29 E  AG5B     1452 0 1649 3101

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/22/2008 Well 073 32 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 2/21/2008 Well 073 30 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/21/2008 Well 073 29 E  AG5B     0 669 734 1403

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/22/2008 Well 073 32 E  AG5B     0 1530 1498 3028

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 5/21/2008 Well 073 29 E  AG5B     0 0 1658 1658

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 6/20/2008 Well 073 30 E  AG5B     206 0 689 895

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/22/2008 Well 073 32 E  AG5B     0 0 1 1

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 8/20/2008 Well 073 29 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 9/19/2008 Well 073 30 E  AG5B     0 0 0 0

46



7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 10/21/2008 Well 073 32 E  AG5B     0 0 1 1

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 11/18/2008 Well 073 28 E  AG5B     295 0 1357 1652

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 12/19/2008 Well 073 31 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/19/2009 Well 073 31 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 2/20/2009 Well 073 32 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/24/2009 Well 073 32 E  AG5B     0 753 1236 1989

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/22/2009 Well 073 29 E  AG5B     0 1729 1453 3182

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 5/21/2009 Well 073 29 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 6/22/2009 Well 073 32 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/22/2009 Well 073 30 E  AG5B     333 0 1338 1671

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 9/21/2009 Well 073 32 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 10/20/2009 Well 073 29 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 11/19/2009 Well 073 30 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/21/2010 Well 073 31 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/24/2010 Well 073 30 E  AG5B     0 0 262 262

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/23/2010 Well 073 30 E  AG5B     0 232 19 251

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/23/2010 Well 073 31 E  AG5B     0 0 3 3

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 8/21/2010 Well 073 29 E  AG5B     0 0 21 21

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 9/22/2010 Well 073 32 E  AG5B     0 0 700 700

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 10/22/2010 Well 073 30 E  AG5B     0 0 1016 1016

7509254005 1487554735 2P2299                         SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 11/20/2010 Well 073 29 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/21/2011 Well 073 30 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 2/19/2011 Well 073 29 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/23/2011 Well 073 32 E  AG5B     0 0 399 399

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/23/2011 Well 073 31 E  AG5B     0 58 0 58

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 5/21/2011 Well 073 28 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 6/22/2011 Well 073 32 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/23/2011 Well 073 31 E  AG5B     34 0 205 239

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 8/23/2011 Well 073 31 E  AG5B     501 0 658 1159

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 9/21/2011 Well 073 29 E  AG5B     441 0 1141 1582

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 10/20/2011 Well 073 29 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 12/20/2011 Well 073 32 E  AG5B     0 0 0 0

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/19/2012 Well 073 30 E  AG5B     0 1493 1972 3465

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 2/21/2012 Well 073 33 E  AG5B     0 421 341 762

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/21/2012 Well 073 29 E  AG1B     0 1870 1956 3826

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/18/2012 Well 073 28 E  AG1B     0 450 1598 2048

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 5/21/2012 Well 073 33 E  AG1B     1088 876 4777 6741

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 6/19/2012 Well 073 29 E  AG1B     926 0 1859 2785

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/21/2012 Well 073 32 E  AG1B     0 0 9 9

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 8/20/2012 Well 073 30 E  AG1B     0 0 0 0

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 10/19/2012 Well 073 30 E  AG1B     0 0 0 0

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 11/17/2012 Well 073 29 E  AG1B     0 1 0 1

7509254005 1487554735 2P2299 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 12/19/2012 Well 073 32 E  AG1B     0 0 0 0

7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 1/18/2013 Well 073 30 E  AG1B     0 0 0 0

7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 2/20/2013 Well 073 33 E  AG1B     0 0 0 0

7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 3/20/2013 Well 073 28 E  AG1B     0 896 1331 2227

7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 4/20/2013 Well 073 31 E  AG5B     0 0 0 0

7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 5/20/2013 Well 073 30 E  AG5B     0 0 0 0

7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 6/19/2013 Well 073 30 E  AG5B     0 0 0 0

7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 7/19/2013 Well 073 30 E  AG5B     0 0 0 0
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7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 8/20/2013 Well 073 32 E  AG5B     0 0 0 0

7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 9/19/2013 Well 073 30 E  AG5B     0 0 0 0

7509254005 1487554735 1004508084 SE NW SW 32 06 12,  MERCED, CA 9D&I 73 522530 10/8/2013 Well 073 19 E  AG5B     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/27/2003 Well 078 32 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/26/2003 Well 078 30 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/27/2003 Well 078 29 E  AG4A     0 712 351 1063

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/28/2003 Well 078 32 E  AG4A     0 132 365 497

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 5/28/2003 Well 078 30 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/26/2003 Well 078 29 E  AG4A     857 0 3723 4580

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/28/2003 Well 078 32 E  AG4A     565 0 2799 3364

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/27/2003 Well 078 30 E  AG4A     286 0 1528 1814

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 9/25/2003 Well 078 29 E  AG4A     0 0 563 563

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 10/24/2003 Well 078 29 E  AG4A     142 0 499 641

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 11/24/2003 Well 078 31 E  AG4A     0 0 360 360

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 12/23/2003 Well 078 29 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/24/2004 Well 078 32 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/25/2004 Well 078 32 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/25/2004 Well 078 29 E  AG4A     0 75 0 75

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/26/2004 Well 078 32 E  AG4A     0 843 746 1589

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 5/25/2004 Well 078 29 E  AG4A     141 0 754 895

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/25/2004 Well 078 31 E  AG4A     765 0 1152 1917

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/27/2004 Well 078 32 E  AG4A     413 0 1589 2002

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/23/2004 Well 078 27 E  AG4A     0 0 333 333

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 9/24/2004 Well 078 32 E  AG4A     0 0 361 361

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 10/25/2004 Well 078 31 E  AG4A     267 0 205 472

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 11/23/2004 Well 078 29 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 12/23/2004 Well 078 30 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/25/2005 Well 078 33 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/25/2005 Well 078 31 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/26/2005 Well 078 29 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/27/2005 Well 078 32 E  AG4A     0 0 1 1

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 5/25/2005 Well 078 28 E  AG4A     389 0 324 713

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/24/2005 Well 078 30 E  AG4A     47 0 3 50

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/26/2005 Well 078 32 E  AG4A     131 0 1169 1300

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/26/2005 Well 078 31 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 9/28/2005 Well 078 33 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 10/26/2005 Well 078 28 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 11/23/2005 Well 078 28 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 12/23/2005 Well 078 30 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/24/2006 Well 078 32 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/23/2006 Well 078 30 E  AG4A     0 42 203 245

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/27/2006 Well 078 32 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/26/2006 Well 078 30 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 5/25/2006 Well 078 29 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/26/2006 Well 078 32 E  AG4A     0 0 0 0

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/29/2006 Well 078 33 E  AG4A     220 0 466 686

7345508965 7345508181 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/27/2006 Well 078 29 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/22/2008 Well 078 32 E  AG4A     0 0 1 1

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/21/2008 Well 078 30 E  AG4A     0 1 2 3

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/21/2008 Well 078 29 E  AG4A     0 655 797 1452
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7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/22/2008 Well 078 32 E  AG4A     0 567 469 1036

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 5/21/2008 Well 078 29 E  AG4A     0 0 987 987

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/20/2008 Well 078 30 E  AG4A     0 0 33 33

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/22/2008 Well 078 32 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/20/2008 Well 078 29 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 9/19/2008 Well 078 30 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 10/21/2008 Well 078 32 E  AG4A     0 0 1 1

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 11/18/2008 Well 078 28 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 12/19/2008 Well 078 31 E  AG4A     0 1 1 2

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/22/2009 Well 078 34 E  AG4A     0 1 3 4

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/20/2009 Well 078 29 E  AG4A     0 1 2 3

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/24/2009 Well 078 32 E  AG4A     0 202 230 432

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/22/2009 Well 078 29 E  AG4A     0 548 941 1489

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 5/21/2009 Well 078 29 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/22/2009 Well 078 32 E  AG4A     0 0 2 2

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/22/2009 Well 078 30 E  AG4A     121 0 767 888

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/20/2009 Well 078 29 E  AG4A     0 0 1 1

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 9/21/2009 Well 078 32 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 10/20/2009 Well 078 29 E  AG4A     0 0 5 5

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 11/19/2009 Well 078 30 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 12/21/2009 Well 078 32 E  AG4A     0 0 3 3

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/21/2010 Well 078 31 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/22/2010 Well 078 32 E  AG4A     0 0 1 1

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/24/2010 Well 078 30 E  AG4A     0 1 2 3

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/23/2010 Well 078 30 E  AG4A     0 4 6 10

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 5/24/2010 Well 078 31 E  AG4A     1 1 8 10

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/22/2010 Well 078 29 E  AG4A     0 0 2 2

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/23/2010 Well 078 31 E  AG4A     1 0 0 1

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/21/2010 Well 078 29 E  AG4A     0 0 1 1

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 9/22/2010 Well 078 32 E  AG4A     0 0 0 0

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 10/22/2010 Well 078 30 E  AG4A     1 0 608 609

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 11/20/2010 Well 078 29 E  AG4A     0 1 3 4

7345508965 1487554735 M17302                         SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 12/22/2010 Well 078 32 E  AG4A     0 1 1 2

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/21/2011 Well 078 30 E  AG4A     0 0 1 1

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/19/2011 Well 078 29 E  AG4A     0 0 0 0

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/23/2011 Well 078 32 E  AG4A     0 0 194 194

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/23/2011 Well 078 31 E  AG4A     0 0 0 0

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/22/2011 Well 078 60 E  AG4A     1 0 1 2

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/23/2011 Well 078 31 E  AG4A     122 0 653 775

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/22/2011 Well 078 30 E  AG4A     0 0 0 0

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 9/21/2011 Well 078 30 E  AG4A     105 0 260 365

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 10/20/2011 Well 078 29 E  AG4A     0 0 0 0

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 11/18/2011 Well 078 29 E  AG4A     2 1 3 6

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 12/20/2011 Well 078 32 E  AG4A     0 1 1 2

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/19/2012 Well 078 30 E  AG4A     0 375 231 606

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/21/2012 Well 078 33 E  AG4A     0 0 0 0

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/21/2012 Well 078 29 E  AG4A     0 0 1 1

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/18/2012 Well 078 28 E  AG4A     0 0 0 0

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 5/21/2012 Well 078 33 E  AG4A     114 280 813 1207

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/19/2012 Well 078 29 E  AG4A     195 0 31 226
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7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/21/2012 Well 078 32 E  AG4A     123 0 433 556

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/20/2012 Well 078 30 E  AG4A     201 0 234 435

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 9/19/2012 Well 078 30 E  AG4A     2 0 4 6

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 10/19/2012 Well 078 30 E  AG4A     2 0 3 5

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 11/17/2012 Well 078 29 E  AG4A     0 1 1 2

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 12/19/2012 Well 078 32 E  AG4A     0 0 0 0

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 1/18/2013 Well 078 30 E  AG4A     0 0 1 1

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 2/20/2013 Well 078 33 E  AG4A     0 0 0 0

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 3/20/2013 Well 078 28 E  AG4A     0 0 0 0

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 4/20/2013 Well 078 31 E  AG4A     0 0 1 1

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 5/20/2013 Well 078 30 E  AG4A     0 0 1 1

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 6/19/2013 Well 078 30 E  AG4A     0 0 2 2

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 7/19/2013 Well 078 30 E  AG4A     1 0 1 2

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 8/20/2013 Well 078 32 E  AG4A     1 0 6 7

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 9/19/2013 Well 078 30 E  AG4A     1 0 4 5

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 10/19/2013 Well 078 30 E  AG4A     0 0 2 2

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 11/18/2013 Well 078 30 E  AG4A     0 0 1 1

7345508965 1487554735 M17302 SE NE 31 06 12,  MERCED, CA 95340WL 78 D&I 78 522530 12/19/2013 Well 078 31 E  AG4A     0 0 0 0

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 2/5/2013 Well 144 11 E  HAG5A    0 122.2578 0 122

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 3/7/2013 Well 144 30 E  HAG5A    0 793.773 0 794

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 4/7/2013 Well 144 31 E  HAG5A    0 0 0 0

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 5/7/2013 Well 144 30 E  HAG5A    0 466.9542 1429.3026 1896

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 6/6/2013 Well 144 30 E  HAG5A    744.3954 0 695.1492 1440

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 7/8/2013 Well 144 32 E  HAG5A    1020.8304 0 3419.5842 4440

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 8/6/2013 Well 144 29 E  HAG5A    774.8298 0 536.9148 1312

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 9/5/2013 Well 144 30 E  HAG5A    422.9352 0 1018.9872 1442

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 10/6/2013 Well 144 31 E  HAG5A    423.1062 0 771.219 1194

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 11/4/2013 Well 144 29 E  HAG5A    832.0248 0 1520.0712 2352

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 12/5/2013 Well 144 31 E  HAG5A    0 333.0306 0 333

1487554152 1487554735 1008824847 NW4 SE4 NW4 5 7 12,  MERCED, CA 95 #144 D&I 144 522530 1/6/2014 Well 144 32 E  HAG5A    0 953.1252 95.6088 1049

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/23/2003 Well 144 31 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 2/24/2003 Well 144 32 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 3/25/2003 Well 144 29 E  AG4A     0 0 1511 1511

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 4/24/2003 Well 144 30 E  AG4A     0 0 1402 1402

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 5/23/2003 Well 144 29 E  AG4A     1680 0 7013 8693

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 6/25/2003 Well 144 33 E  AG4A     1283 0 7962 9245

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 7/25/2003 Well 144 30 E  AG4A     2695 0 12047 14742

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 8/25/2003 Well 144 31 E  AG4A     853 0 6348 7201

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 9/23/2003 Well 144 29 E  AG4A     904 0 5110 6014

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 10/22/2003 Well 144 29 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 11/20/2003 Well 144 29 E  AG4A     586 0 3001 3587

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 12/22/2003 Well 144 32 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/22/2004 Well 144 31 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 2/23/2004 Well 144 32 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 3/24/2004 Well 144 30 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 4/23/2004 Well 144 30 E  AG4A     0 4456 7487 11943

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 5/21/2004 Well 144 28 E  AG4A     690 0 4682 5372

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 6/23/2004 Well 144 33 E  AG4A     1912 0 11370 13282

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 7/26/2004 Well 144 33 E  AG4A     1697 0 9550 11247

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 8/23/2004 Well 144 28 E  AG4A     972 0 4194 5166
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7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 9/23/2004 Well 144 31 E  AG4A     1255 0 6010 7265

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 10/28/2004 Well 144 35 E  AG4A     753 0 2648 3401

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 11/20/2004 Well 144 23 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 12/22/2004 Well 144 32 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/21/2005 Well 144 30 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 2/22/2005 Well 144 32 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 3/23/2005 Well 144 29 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 4/21/2005 Well 144 29 E  AG4A     0 459 180 639

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 5/23/2005 Well 144 32 E  AG4A     223 316 1279 1818

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 6/27/2005 Well 144 35 E  AG4A     1120 0 5073 6193

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 7/22/2005 Well 144 25 E  AG4A     1555 0 5569 7124

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 8/22/2005 Well 144 31 E  AG4A     618 0 2624 3242

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 9/23/2005 Well 144 32 E  AG4A     363 0 998 1361

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 10/21/2005 Well 144 28 E  AG4A     255 0 1694 1949

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 11/22/2005 Well 144 32 E  AG4A     204 0 644 848

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 12/21/2005 Well 144 29 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/23/2006 Well 144 33 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 2/22/2006 Well 144 30 E  AG4A     0 340 1724 2064

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 3/24/2006 Well 144 30 E  AG4A     0 19 796 815

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 4/24/2006 Well 144 31 E  AG4A     0 0 0 0

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 5/23/2006 Well 144 29 E  AG4A     1037 0 4369 5406

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 6/22/2006 Well 144 30 E  AG4A     1555 0 6589 8144

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 7/25/2006 Well 144 33 E  AG4A     1501 0 7603 9104

7345508625 7345508181 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 8/22/2006 Well 144 28 E  AG4A     1715 0 7741 9456

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/18/2008 Well 144 30 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 2/19/2008 Well 144 32 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 3/19/2008 Well 144 29 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 4/17/2008 Well 144 29 E  AG4A     0 3202 3734 6936

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 5/19/2008 Well 144 32 E  AG4A     835 299 4595 5729

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 6/18/2008 Well 144 30 E  AG4A     584 0 1489 2073

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 7/17/2008 Well 144 29 E  AG4A     438 0 1260 1698

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 8/18/2008 Well 144 32 E  AG4A     816 0 4304 5120

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 9/17/2008 Well 144 30 E  AG4A     182 0 628 810

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 10/16/2008 Well 144 29 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 11/14/2008 Well 144 29 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 12/16/2008 Well 144 32 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/16/2009 Well 144 31 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 2/17/2009 Well 144 32 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 3/19/2009 Well 144 30 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 4/20/2009 Well 144 32 E  AG4A     0 846 396 1242

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 5/19/2009 Well 144 29 E  AG4A     41 463 566 1070

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 6/18/2009 Well 144 30 E  AG4A     954 0 3387 4341

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 7/20/2009 Well 144 32 E  AG4A     1567 0 5104 6671

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 8/18/2009 Well 144 29 E  AG4A     1340 0 3757 5097

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 9/17/2009 Well 144 30 E  AG4A     407 0 5431 5838

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 10/16/2009 Well 144 29 E  AG4A     630 0 2765 3395

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 11/17/2009 Well 144 32 E  AG4A     0 0 204 204

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/19/2010 Well 144 33 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 2/18/2010 Well 144 30 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 3/23/2010 Well 144 33 E  AG4A     0 0 0 0
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7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 4/20/2010 Well 144 28 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 5/19/2010 Well 144 29 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 6/18/2010 Well 144 30 E  AG4A     1132 0 2733 3865

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 7/19/2010 Well 144 31 E  AG4A     2220 0 8476 10696

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 8/18/2010 Well 144 30 E  AG4A     1014 0 5912 6926

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 9/20/2010 Well 144 33 E  AG4A     32 0 710 742

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 10/20/2010 Well 144 30 E  AG4A     0 0 252 252

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 11/18/2010 Well 144 29 E  AG4A     0 0 0 0

7345508625 1487554735 143M22                         NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 12/20/2010 Well 144 32 E  AG4A     0 0 0 0

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/19/2011 Well 144 30 E  AG4A     0 0 0 0

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 2/17/2011 Well 144 29 E  AG4A     0 0 0 0

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 3/21/2011 Well 144 32 E  AG4A     0 0 0 0

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 4/20/2011 Well 144 30 E  AG4A     0 0 0 0

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 5/19/2011 Well 144 29 E  AG4A     1263 939 7610 9812

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 6/18/2011 Well 144 30 E  AG4A     630 0 2353 2983

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 7/21/2011 Well 144 33 E  AG4A     1574 0 6583 8157

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 8/20/2011 Well 144 30 E  AG4A     956 0 2538 3494

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 9/19/2011 Well 144 30 E  AG4A     763 0 2757 3520

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 10/18/2011 Well 144 29 E  AG4A     74 0 210 284

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 11/17/2011 Well 144 30 E  AG4A     625 0 1497 2122

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 12/15/2011 Well 144 28 E  AG4A     0 0 0 0

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/14/2012 Well 144 30 E  AG4A     0 0 0 0

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 2/16/2012 Well 144 33 E  AG4A     0 200 2072 2272

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 3/19/2012 Well 144 32 E  AG5A     0 452 624 1076

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 4/17/2012 Well 144 29 E  AG5A     0 0 0 0

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 5/17/2012 Well 144 30 E  AG5A     208 1296 1926 3430

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 6/18/2012 Well 144 32 E  AG5A     1914 0 6316 8230

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 7/18/2012 Well 144 30 E  AG5A     1773 0 8834 10607

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 8/15/2012 Well 144 28 E  AG5A     1486 0 5415 6901

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 9/15/2012 Well 144 31 E  AG5A     423 0 2468 2891

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 10/16/2012 Well 144 31 E  AG5A     131 0 1503 1634

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 11/15/2012 Well 144 30 E  AG5A     0 307 0 307

7345508625 1487554735 143M22 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 12/17/2012 Well 144 32 E  AG5A     0 121 0 121

7345508625 1487554735 1008824847 NW SE NW 05 07 12,  MERCED, CA 9#144 D&I 144 522530 1/25/2013 Well 144 39 E  AG5A     0 0 0 0

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 2/5/2013 Well 241 12 E  HAG4B    0 0 0 0

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/7/2013 Well 241 30 E  HAG4B    0 547.635 356.396 904

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/7/2013 Well 241 31 E  HAG4B    0 238.425 881.52 1120

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/7/2013 Well 241 30 E  HAG4B    0 195.219 3141.804 3337

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/6/2013 Well 241 30 E  HAG4B    0.175 0 5303.611 5304

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/8/2013 Well 241 32 E  HAG4B    19.22 0 6331.151 6350

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 8/6/2013 Well 241 29 E  HAG4B    31.686 0 5370.815 5403

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 9/5/2013 Well 241 30 E  HAG4B    91.914 0 3730.636 3823

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 10/6/2013 Well 241 31 E  HAG4B    0.007 0 3082.1405 3082

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 11/4/2013 Well 241 29 E  HAG4B    183.126 0 4120.535 4304

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 12/5/2013 Well 241 31 E  HAG4B    0 0 747.394 747

1487554568 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/6/2014 Well 241 32 E  HAG4B    0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/23/2003 Well 241 31 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 2/24/2003 Well 241 32 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/25/2003 Well 241 29 E  AG5B     0 203 1343 1546

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/24/2003 Well 241 30 E  AG5B     0 209 1816 2025
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7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/23/2003 Well 241 29 E  AG5B     233 0 2718 2951

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/25/2003 Well 241 33 E  AG5B     235 0 4089 4324

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/25/2003 Well 241 30 E  AG5B     665 0 6376 7041

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 8/22/2003 Well 241 28 E  AG5B     343 0 4216 4559

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 9/23/2003 Well 241 32 E  AG5B     239 0 2199 2438

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 10/22/2003 Well 241 29 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 11/20/2003 Well 241 29 E  AG5B     172 0 2881 3053

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 12/22/2003 Well 241 32 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/22/2004 Well 241 31 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 2/23/2004 Well 241 32 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/24/2004 Well 241 30 E  AG5B     0 317 344 661

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/23/2004 Well 241 30 E  AG5B     0 1075 2127 3202

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/21/2004 Well 241 28 E  AG5B     196 350 2334 2880

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/23/2004 Well 241 33 E  AG5B     304 0 5293 5597

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/26/2004 Well 241 33 E  AG5B     455 0 5175 5630

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 8/23/2004 Well 241 28 E  AG5B     225 0 2780 3005

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 9/23/2004 Well 241 31 E  AG5B     223 0 1965 2188

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 10/21/2004 Well 241 28 E  AG5B     268 0 2368 2636

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 11/20/2004 Well 241 30 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 12/22/2004 Well 241 32 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/21/2005 Well 241 30 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 2/22/2005 Well 241 32 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/23/2005 Well 241 29 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/21/2005 Well 241 29 E  AG5B     0 599 780 1379

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/23/2005 Well 241 32 E  AG5B     227 523 3248 3998

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/22/2005 Well 241 30 E  AG5B     562 0 4311 4873

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/22/2005 Well 241 30 E  AG5B     395 0 4987 5382

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 8/22/2005 Well 241 31 E  AG5B     415 0 4522 4937

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 9/23/2005 Well 241 32 E  AG5B     372 0 1808 2180

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 10/21/2005 Well 241 28 E  AG5B     0 0 754 754

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 11/22/2005 Well 241 32 E  AG5B     207 0 1816 2023

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 12/21/2005 Well 241 29 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/23/2006 Well 241 33 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 2/22/2006 Well 241 30 E  AG5B     0 132 1133 1265

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/24/2006 Well 241 30 E  AG5B     0 0 501 501

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/24/2006 Well 241 31 E  AG5B     0 0 0 0

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/23/2006 Well 241 29 E  AG5B     403 82 3220 3705

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/22/2006 Well 241 30 E  AG5B     341 0 4039 4380

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/25/2006 Well 241 33 E  AG5B     375 0 5628 6003

7345508620 7345508181 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 8/22/2006 Well 241 28 E  AG5B     218 0 2836 3054

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/18/2008 Well 241 30 E  AG5B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 2/19/2008 Well 241 32 E  AG5B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/19/2008 Well 241 29 E  AG5B     0 239 332 571

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/17/2008 Well 241 29 E  AG4B     0 1003 2108 3111

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/19/2008 Well 241 32 E  AG4B     191 358 2977 3526

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/18/2008 Well 241 30 E  AG4B     380 0 4208 4588

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/17/2008 Well 241 29 E  AG4B     446 0 3504 3950

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 8/18/2008 Well 241 32 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 9/17/2008 Well 241 30 E  AG4B     363 0 5671 6034

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 10/16/2008 Well 241 29 E  AG4B     2 0 472 474
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7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 11/14/2008 Well 241 29 E  AG4B     77 0 811 888

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/16/2009 Well 241 31 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/19/2009 Well 241 30 E  AG4B     0 140 544 684

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/20/2009 Well 241 32 E  AG4B     0 1106 1873 2979

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/19/2009 Well 241 29 E  AG4B     40 481 1660 2181

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/18/2009 Well 241 30 E  AG4B     523 0 3982 4505

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/20/2009 Well 241 32 E  AG4B     358 0 4218 4576

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 8/18/2009 Well 241 29 E  AG4B     323 0 4300 4623

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 9/17/2009 Well 241 30 E  AG4B     40 0 2645 2685

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 10/16/2009 Well 241 29 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 11/17/2009 Well 241 32 E  AG4B     0 0 402 402

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 12/17/2009 Well 241 30 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/19/2010 Well 241 33 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/23/2010 Well 241 33 E  AG4B     0 11 121 132

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/20/2010 Well 241 28 E  AG4B     0 112 267 379

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/19/2010 Well 241 29 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/18/2010 Well 241 30 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/19/2010 Well 241 31 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 9/20/2010 Well 241 32 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 10/20/2010 Well 241 30 E  AG4B     428 0 17365 17793

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 11/18/2010 Well 241 29 E  AG4B     0 0 0 0

7345508620 1487554735 04R564                         NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 12/20/2010 Well 241 32 E  AG4B     0 0 0 0

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/19/2011 Well 241 30 E  AG4B     0 0 0 0

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 2/17/2011 Well 241 29 E  AG4B     0 0 0 0

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/21/2011 Well 241 32 E  AG4B     0 113 1187 1300

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/20/2011 Well 241 30 E  AG4B     0 61 630 691

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/19/2011 Well 241 29 E  AG4B     221 350 2268 2839

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/18/2011 Well 241 30 E  AG4B     54 0 2140 2194

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/21/2011 Well 241 33 E  AG4B     147 0 4920 5067

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 8/20/2011 Well 241 30 E  AG4B     343 0 3979 4322

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 9/19/2011 Well 241 30 E  AG4B     134 0 2683 2817

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 10/18/2011 Well 241 29 E  AG4B     76 0 1114 1190

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 11/17/2011 Well 241 30 E  AG4B     74 0 1351 1425

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 12/15/2011 Well 241 28 E  AG4B     0 0 0 0

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/14/2012 Well 241 30 E  AG4B     0 0 0 0

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 2/16/2012 Well 241 33 E  AG4B     0 0 0 0

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 3/19/2012 Well 241 32 E  AG4B     0 684 1577 2261

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 4/17/2012 Well 241 29 E  AG4B     0 217 340 557

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 5/17/2012 Well 241 30 E  AG4B     226 110 2980 3316

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 6/18/2012 Well 241 32 E  AG4B     849 0 4976 5825

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 7/18/2012 Well 241 30 E  AG4B     1041 0 6657 7698

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 8/15/2012 Well 241 28 E  AG4B     224 0 5069 5293

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 9/15/2012 Well 241 31 E  AG4B     406 0 4119 4525

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 10/16/2012 Well 241 31 E  AG4B     3 0 2296 2299

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 11/15/2012 Well 241 30 E  AG4B     164 0 1495 1659

7345508620 1487554735 04R564 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 12/17/2012 Well 241 32 E  AG4B     0 0 0 0

7345508620 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/16/2013 Well 241 30 E  AG4B     0 0 0 0

7345508620 1487554735 1006404344 NE 05 07 12,  MERCED, CA 95340 #241 D&I 241 522530 1/24/2013 Well 241 8 E  AG4B     0 0 0 0

1487554147 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 11/4/2013 Well 242 27 E  HAG4B    577.125 0 192.699 770

1487554147 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 12/5/2013 Well 242 31 E  HAG4B    0 0 0 0
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1487554147 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 1/6/2014 Well 242 32 E  HAG4B    0 432.943 85.707 519

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 1/24/2003 Well 242 29 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 2/26/2003 Well 242 33 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 3/27/2003 Well 242 29 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 4/28/2003 Well 242 32 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 5/28/2003 Well 242 30 E  AG4B     564 0 1669 2233

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 6/26/2003 Well 242 29 E  AG4B     796 0 3158 3954

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 7/28/2003 Well 242 32 E  AG4B     716 0 5062 5778

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 8/27/2003 Well 242 30 E  AG4B     707 0 3016 3723

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 9/25/2003 Well 242 29 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 10/24/2003 Well 242 29 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 11/24/2003 Well 242 31 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 12/24/2003 Well 242 30 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 1/24/2004 Well 242 31 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 2/25/2004 Well 242 32 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 3/25/2004 Well 242 29 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 4/26/2004 Well 242 32 E  AG4B     0 1443 985 2428

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 5/25/2004 Well 242 29 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 6/25/2004 Well 242 31 E  AG4B     1594 0 8440 10034

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 7/27/2004 Well 242 32 E  AG4B     1035 0 4578 5613

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 8/25/2004 Well 242 29 E  AG4B     399 0 2060 2459

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 9/24/2004 Well 242 30 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 10/25/2004 Well 242 31 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 11/23/2004 Well 242 29 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 12/23/2004 Well 242 30 E  AG4B     0 1 0 1

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 1/25/2005 Well 242 33 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 2/24/2005 Well 242 30 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 3/26/2005 Well 242 30 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 4/27/2005 Well 242 32 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 5/25/2005 Well 242 28 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 6/24/2005 Well 242 30 E  AG4B     625 0 3153 3778

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 7/26/2005 Well 242 32 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 8/25/2005 Well 242 30 E  AG4B     1882 0 8946 10828

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 9/27/2005 Well 242 33 E  AG4B     1120 0 4755 5875

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 10/26/2005 Well 242 29 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 11/23/2005 Well 242 28 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 12/23/2005 Well 242 30 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 1/24/2006 Well 242 32 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 2/23/2006 Well 242 30 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 3/27/2006 Well 242 32 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 4/26/2006 Well 242 30 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 5/25/2006 Well 242 29 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 6/26/2006 Well 242 32 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 7/26/2006 Well 242 30 E  AG4B     0 0 0 0

7345508960 7345508181 5265R7                         @ 1/2MI S/E PEACH, & HWY 99 WELL 2D&I 242 522530 8/24/2006 Well 242 29 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 1/22/2008 Well 242 32 E  AG4B     0 152 495 647

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 2/21/2008 Well 242 30 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 3/21/2008 Well 242 29 E  AG4B     0 0 825 825

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 4/22/2008 Well 242 32 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 5/21/2008 Well 242 29 E  AG4B     0 0 0 0
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7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 6/20/2008 Well 242 30 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 7/22/2008 Well 242 32 E  AG4B     275 0 3185 3460

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 8/20/2008 Well 242 29 E  AG4B     1312 0 4365 5677

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 9/19/2008 Well 242 30 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 10/21/2008 Well 242 32 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 11/18/2008 Well 242 28 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 12/19/2008 Well 242 31 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 1/19/2009 Well 242 31 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 3/24/2009 Well 242 32 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 4/22/2009 Well 242 29 E  AG4B     0 978 1728 2706

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 5/21/2009 Well 242 29 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 7/22/2009 Well 242 30 E  AG4B     428 0 1414 1842

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 8/20/2009 Well 242 29 E  AG4B     564 0 3170 3734

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 9/21/2009 Well 242 32 E  AG4B     1676 0 7895 9571

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 10/20/2009 Well 242 29 E  AG4B     281 0 2683 2964

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 11/19/2009 Well 242 30 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 12/21/2009 Well 242 32 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 1/21/2010 Well 242 31 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 4/23/2010 Well 242 30 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 5/24/2010 Well 242 31 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 6/22/2010 Well 242 29 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 7/22/2010 Well 242 30 E  AG4B     0 0 0 0

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 8/21/2010 Well 242 30 E  AG4B     1000 0 5003 6003

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 9/22/2010 Well 242 32 E  AG4B     1002 0 5507 6509

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 10/22/2010 Well 242 30 E  AG4B     473 0 3535 4008

7345508960 1487554735 57P800                         1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 11/20/2010 Well 242 29 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 1/21/2011 Well 242 30 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 2/19/2011 Well 242 29 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 3/23/2011 Well 242 32 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 4/23/2011 Well 242 31 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 5/21/2011 Well 242 28 E  AG4B     0 1544 1508 3052

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 6/22/2011 Well 242 32 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 7/23/2011 Well 242 31 E  AG4B     395 0 992 1387

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 8/23/2011 Well 242 31 E  AG4B     671 0 3742 4413

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 9/21/2011 Well 242 29 E  AG4B     789 0 4620 5409

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 10/20/2011 Well 242 29 E  AG4B     99 0 141 240

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 11/18/2011 Well 242 29 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 12/20/2011 Well 242 32 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 1/19/2012 Well 242 30 E  AG4B     0 581 358 939

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 2/21/2012 Well 242 33 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 3/21/2012 Well 242 29 E  AG4B     0 0 120 120

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 4/18/2012 Well 242 28 E  AG4B     0 0 0 0

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 5/21/2012 Well 242 33 E  AG4B     0 211 366 577

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 6/19/2012 Well 242 29 E  AG4B     8 0 228 236

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 7/21/2012 Well 242 32 E  AG4B     593 0 3167 3760

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 8/20/2012 Well 242 30 E  AG4B     616 0 2427 3043

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 9/19/2012 Well 242 30 E  AG4B     617 0 2812 3429

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 10/19/2012 Well 242 30 E  AG4B     194 0 175 369

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 11/17/2012 Well 242 29 E  AG4B     0 1 0 1

7345508960 1487554735 57P800 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 12/19/2012 Well 242 32 E  AG4B     0 0 0 0
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7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 1/18/2013 Well 242 30 E  AG4B     0 0 0 0

7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 2/20/2013 Well 242 33 E  AG4B     0 0 0 0

7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 3/20/2013 Well 242 28 E  AG4B     0 420 360 780

7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 4/20/2013 Well 242 31 E  AG4B     0 0 9 9

7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 5/20/2013 Well 242 30 E  AG4B     1178 0 3381 4559

7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 6/19/2013 Well 242 30 E  AG4B     1478 0 5656 7134

7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 7/19/2013 Well 242 30 E  AG4B     1192 0 9499 10691

7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 8/20/2013 Well 242 32 E  AG4B     4200 0 6018 10218

7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 9/19/2013 Well 242 30 E  AG4B     3198 0 4020 7218

7345508960 1487554735 1004508087 1/2MI S/E PEACH, & HWY 99 WELL 242D&I 242 522530 10/8/2013 Well 242 19 E  AG4B     1270 0 716 1986
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erevenue cr demand bl demand onpk kw ptpk kw offpk kw grevenue thru put taxes sa_status_flg bus_activity_desc per_id service_prem_id end_dt Month Year

339.85 15 25 0 0 0 0.07 6 2010

213.69 0 25 0 0 0 0 7 2010

214.64 0 25 0 0 0 0 8 2010

213.22 0 25 0 0 0 0 10 2010

176.56 0 25 0 0 0 0 11 2010

48.14 0 25 0 0 0 0 12 2010

97.87 0 25 0 0 0 0 20 3522769182 4408142916 2 2011

49.73 0 25 0 0 0 0 20 3522769182 4408142916 3 2011

48.72 0 25 0 0 0 0 20 3522769182 4408142916 4 2011

95.28 0 25 0 0 0 0 20 3522769182 4408142916 5 2011

209.69 0 25 0 0 0 0 20 3522769182 4408142916 6 2011

210.64 0 25 0 0 0 0 20 3522769182 4408142916 7 2011

209.22 0 25 0 0 0 0 20 3522769182 4408142916 8 2011

214.85 14 25 0 0 0 0.01 20 3522769182 4408142916 9 2011

179.1 0 25 0 0 0 0 20 3522769182 4408142916 11 2011

49.19 0 25 0 0 0 0 20 3522769182 4408142916 12 2011

51.36 0 25 0 0 0 0 20 3522769182 4408142916 1 2012

58.39 1 25 0 0 0 0 20 3522769182 4408142916 2 2012

57.8 0 25 0 0 0 0 20 3522769182 4408142916 3 2012

57.23 0 25 0 0 0 0 20 3522769182 4408142916 4 2012

146.55 14 25 0 0 0 0.12 20 3522769182 4408142916 5 2012

285.67 14 25 0 0 0 0.1 20 D&I 59B 522530 3522769182 4408142916 6 2012

344.6 14 25 0 0 0 0.22 20 D&I 59B 522530 3522769182 4408142916 7 2012

332.34 14 25 0 0 0 0.23 20 D&I 59B 522530 3522769182 4408142916 8 2012

338.78 13 25 0 0 0 0.25 20 D&I 59B 522530 3522769182 4408142916 9 2012

284.55 14 25 0 0 0 0.12 20 D&I 59B 522530 3522769182 4408142916 10 2012

301.52 13 25 0 0 0 0.17 20 D&I 59B 522530 3522769182 4408142916 11 2012

58.37 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 12 2012

58.89 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 1 2013

57.55 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 2 2013

57.55 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 3 2013

58.12 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 4 2013

114.15 14 25 0 0 0 0.11 20 D&I 59B 522530 3522769182 4408142916 5 2013

288.36 14 25 0 0 0 0.26 20 D&I 59B 522530 3522769182 4408142916 6 2013

255.68 13 25 0 0 0 0.2 20 D&I 59B 522530 3522769182 4408142916 7 2013

201.19 14 25 0 0 0 0.09 20 D&I 59B 522530 3522769182 4408142916 8 2013

202.26 14 25 0 0 0 0.09 20 D&I 59B 522530 3522769182 4408142916 9 2013

204.66 14 25 0 0 0 0.09 20 D&I 59B 522530 3522769182 4408142916 10 2013

230.16 14 25 0 0 0 0.14 20 D&I 59B 522530 3522769182 4408142916 11 2013

38.12 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 12 2013

39.02 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 1 2014

67.22 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 1 2003

67.62 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 2 2003

66.83 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 3 2003

66.43 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 4 2003

70.83 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 5 2003
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444.11 0 25 0 0 0 0.42 20 D&I 59B 522530 3522769182 4408142916 6 2003

155.01 0 25 0 0 0 0.09 20 D&I 59B 522530 3522769182 4408142916 7 2003

71.83 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 8 2003

72.22 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 9 2003

71.43 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 10 2003

67.98 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 11 2003

67.62 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 12 2003

67.22 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 1 2004

67.62 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 2 2004

68.02 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 3 2004

66.43 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 4 2004

69.79 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 5 2004

79.99 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 6 2004

70.18 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 7 2004

71.36 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 8 2004

70.18 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 9 2004

70.18 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 10 2004

67.41 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 11 2004

66.78 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 12 2004

69.77 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 1 2005

71.22 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 2 2005

70.44 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 3 2005

71.22 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 4 2005

74.86 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 5 2005

258.79 0 25 0 0 0 0.26 20 D&I 59B 522530 3522769182 4408142916 6 2005

180.24 0 25 0 0 0 0.15 20 D&I 59B 522530 3522769182 4408142916 7 2005

75.29 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 8 2005

76.47 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 9 2005

75.68 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 10 2005

73.25 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 11 2005

70.83 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 12 2005

75.03 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 1 2006

75.97 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 2 2006

74.79 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 3 2006

80.16 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 4 2006

216.77 0 25 0 0 0 0.17 20 D&I 59B 522530 3522769182 4408142916 5 2006

86.72 0 25 0 0 0 0 20 D&I 59B 522530 3522769182 4408142916 6 2006

202.25 0 25 0 0 0 0.15 20 D&I 59B 522530 3522769182 4408142916 7 2006

266.69 0 25 0 0 0 0.23 20 D&I 59B 522530 3522769182 4408142916 8 2006

93.41 0 41 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 1 2003

94.88 0 41 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 2 2003

409.44 40 40 0 40 40 0.65 20 D&I 72 522530 3522769182 4408145002 3 2003

853.39 40 40 0 40 40 1.51 20 D&I 72 522530 3522769182 4408145002 4 2003

552.8 40 41 39 0 40 0.65 20 D&I 72 522530 3522769182 4408145002 5 2003

1379.07 40 41 40 0 40 1.92 20 D&I 72 522530 3522769182 4408145002 6 2003

1129.37 41 41 40 0 41 1.46 20 D&I 72 522530 3522769182 4408145002 7 2003

635.28 41 41 13 0 41 0.89 20 D&I 72 522530 3522769182 4408145002 8 2003

337.39 40 41 0 0 40 0.38 20 D&I 72 522530 3522769182 4408145002 9 2003

334.19 40 41 9 0 40 0.33 20 D&I 72 522530 3522769182 4408145002 10 2003

294.26 40 41 40 0 40 0.29 20 D&I 72 522530 3522769182 4408145002 11 2003
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93.13 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 12 2003

92.4 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 1 2004

93.13 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 2 2004

194.23 40 40 0 40 39 0.35 20 D&I 72 522530 3522769182 4408145002 3 2004

607.24 40 40 0 40 40 1.96 20 D&I 72 522530 3522769182 4408145002 4 2004

1263.33 40 41 39 40 40 3 20 D&I 72 522530 3522769182 4408145002 5 2004

928.22 41 41 40 0 41 2.3 20 D&I 72 522530 3522769182 4408145002 6 2004

641.64 40 41 40 0 40 1.46 20 D&I 72 522530 3522769182 4408145002 7 2004

502.03 41 41 20 0 41 1.16 20 D&I 72 522530 3522769182 4408145002 8 2004

285.65 40 41 5 0 40 0.5 20 D&I 72 522530 3522769182 4408145002 9 2004

460.95 40 41 40 0 40 0.8 20 D&I 72 522530 3522769182 4408145002 10 2004

106.5 0 41 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 11 2004

69.36 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 12 2004

21.11 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 12 2004

95.61 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 1 2005

97.53 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 2 2005

5.77 0 0 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 3 2005

15.18 0 0 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 3 2005

167.11 40 40 0 0 40 0.21 20 D&I 72 522530 3522769182 4408145002 4 2005

567.58 40 41 40 0 40 0.86 20 D&I 72 522530 3522769182 4408145002 5 2005

502.17 41 41 16 0 41 0.85 20 D&I 72 522530 3522769182 4408145002 6 2005

949.76 41 41 40 0 41 1.85 20 D&I 72 522530 3522769182 4408145002 7 2005

560.1 41 41 21 0 41 0.99 20 D&I 72 522530 3522769182 4408145002 8 2005

520.64 40 41 31 0 40 0.79 20 D&I 72 522530 3522769182 4408145002 9 2005

‐151.67 40 41 3 0 40 0.54 20 D&I 72 522530 3522769182 4408145002 10 2005

113.22 0 41 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 11 2005

95.68 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 12 2005

43.93 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 1 2006

286.93 40 40 0 40 40 0.3 20 D&I 72 522530 3522769182 4408145002 2 2006

298.5 40 40 0 39 40 0.34 20 D&I 72 522530 3522769182 4408145002 3 2006

282.79 39 40 0 39 39 0.25 20 D&I 72 522530 3522769182 4408145002 4 2006

870.29 40 41 39 39 40 1.17 20 D&I 72 522530 3522769182 4408145002 5 2006

908.24 40 41 39 0 40 1.24 20 D&I 72 522530 3522769182 4408145002 6 2006

711.47 40 41 13 0 40 1.16 20 D&I 72 522530 3522769182 4408145002 7 2006

597.68 40 40 16 0 40 0.84 20 D&I 72 522530 3522769182 4408145002 8 2006

23.58 0 0 0 0 0 0 1 2008

23.18 0 0 0 0 0 0 2 2008

27.33 0 0 0 0 0 0 3 2008

88.55 41 41 0 41 5 0.03 4 2008

444.88 41 41 41 40 41 0.28 5 2008

622.1 41 41 41 0 41 0.35 6 2008

821.13 41 41 41 0 41 0.67 7 2008

627.57 41 41 40 0 41 0.37 8 2008

24.83 0 41 0 0 0 0 9 2008

24 0 41 0 0 0 0 10 2008

24.55 0 41 0 0 0 0 11 2008

26.5 0 41 0 0 0 0 12 2008

25.66 0 41 0 0 0 0 1 2009

27.33 0 41 0 0 0 0 2 2009

24.02 0 41 0 0 0 0 3 2009
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123.72 40 40 0 40 0 0.09 4 2009

24.01 0 37 0 0 0 0 8 2009

24.83 0 37 0 0 0 0 9 2009

24 0 37 0 0 0 0 10 2009

27.32 0 40 0 0 0 0 11 2009

24.01 0 40 0 0 0 0 12 2009

24.83 0 40 0 0 0 0 1 2010

27.33 0 40 0 0 0 0 2 2010

121.73 41 41 0 41 41 0.07 3 2010

171.54 40 41 0 5 40 0.19 4 2010

24.01 0 41 0 0 0 0 5 2010

26.5 0 37 0 0 0 0 7 2010

25.67 0 37 0 0 0 0 8 2010

27.32 0 41 0 0 0 0 20 3522769182 4408145002 1 2011

23.18 0 41 0 0 0 0 20 3522769182 4408145002 2 2011

24.85 0 40 0 0 0 0 20 3522769182 4408145002 3 2011

27.33 0 0 0 0 0 0 20 3522769182 4408145002 4 2011

24.01 0 37 0 0 0 0 20 3522769182 4408145002 5 2011

27.33 0 37 0 0 0 0 20 3522769182 4408145002 7 2011

24.83 0 37 0 0 0 0 20 3522769182 4408145002 8 2011

147.29 41 41 0 40 41 0.24 20 3522769182 4408145002 11 2011

24.83 0 0 0 0 0 0 20 3522769182 4408145002 12 2011

180.06 40 40 0 40 40 0.24 20 3522769182 4408145002 1 2012

264.66 40 40 0 40 40 0.46 20 3522769182 4408145002 2 2012

277.71 41 41 0 41 41 0.49 20 3522769182 4408145002 3 2012

227.02 41 41 0 41 41 0.34 20 3522769182 4408145002 4 2012

648.44 41 41 40 40 41 0.76 20 3522769182 4408145002 5 2012

31.45 0 37 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 7 2012

29.54 0 37 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 9 2012

27.63 0 37 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 10 2012

28.58 0 41 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 12 2012

30.48 0 41 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 1 2013

154.53 40 41 0 40 40 0.15 20 D&I 72 522530 3522769182 4408145002 2 2013

207.33 40 41 0 40 40 0.28 20 D&I 72 522530 3522769182 4408145002 3 2013

29.54 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 4 2013

27.64 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 5 2013

30.49 0 37 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 6 2013

581.87 41 41 41 0 41 0.18 20 D&I 72 522530 3522769182 4408145002 7 2013

854.41 41 41 41 0 41 0.65 20 D&I 72 522530 3522769182 4408145002 8 2013

844.56 41 41 41 0 41 0.67 20 D&I 72 522530 3522769182 4408145002 9 2013

594.51 40 41 40 0 40 0.22 20 D&I 72 522530 3522769182 4408145002 10 2013

481.9 40 41 40 0 40 0.46 20 D&I 72 522530 3522769182 4408145002 11 2013

31.45 0 40 0 0 0 0 20 D&I 72 522530 3522769182 4408145002 12 2013

31.93 0 0 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 11 2013

36.67 0 0 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 12 2013

71.59 31 31 0 31 0 0.02 20 D&I 73 522530 3522769182 7863435735 1 2014

185.93 0 37 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 1 2003

184.48 0 37 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 2 2003

20.95 0 0 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 3 2003

23.13 0 0 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 4 2003
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733.09 37 37 37 0 37 0.98 20 D&I 73 522530 3522769182 7863435735 5 2003

853.46 37 37 37 0 37 1.08 20 D&I 73 522530 3522769182 7863435735 6 2003

1200.56 37 37 37 0 37 1.92 20 D&I 73 522530 3522769182 7863435735 7 2003

460.25 35 37 0 35 35 0.56 20 D&I 73 522530 3522769182 7863435735 8 2003

320.92 36 37 0 36 35 0.16 20 D&I 73 522530 3522769182 7863435735 9 2003

308.88 36 37 0 36 36 0.13 20 D&I 73 522530 3522769182 7863435735 10 2003

251.58 36 37 0 36 36 0.14 20 D&I 73 522530 3522769182 7863435735 11 2003

191.76 36 36 0 36 36 0.03 20 D&I 73 522530 3522769182 7863435735 12 2003

180.81 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 1 2004

181.53 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 2 2004

180.09 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 3 2004

367.97 37 37 0 37 36 1.01 20 D&I 73 522530 3522769182 7863435735 4 2004

411.06 36 37 36 36 36 0.3 20 D&I 73 522530 3522769182 7863435735 5 2004

704.59 36 37 36 0 36 1.31 20 D&I 73 522530 3522769182 7863435735 6 2004

254.97 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 7 2004

252.8 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 8 2004

709 36 36 36 0 36 1.57 20 D&I 73 522530 3522769182 7863435735 9 2004

434.21 36 36 36 0 36 0.23 20 D&I 73 522530 3522769182 7863435735 10 2004

201.11 0 37 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 11 2004

181.89 0 37 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 12 2004

193.6 0 37 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 1 2005

194.47 0 37 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 2 2005

193.75 0 37 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 3 2005

396.54 36 36 35 35 36 0.85 20 D&I 73 522530 3522769182 7863435735 4 2005

261.32 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 5 2005

271.52 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 6 2005

272.97 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 7 2005

270.8 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 8 2005

273.7 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 9 2005

15.9 0 30 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 10 2005

197.37 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 11 2005

189.8 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 12 2005

31.64 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 12 2005

38.25 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 1 2006

21.68 0 36 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 2 2006

310.74 37 37 0 37 36 0.02 20 D&I 73 522530 3522769182 7863435735 3 2006

21.69 0 37 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 4 2006

256.79 19 37 19 19 0 0 20 D&I 73 522530 3522769182 7863435735 5 2006

23.13 0 30 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 6 2006

1227.74 36 36 36 0 36 1.83 20 D&I 73 522530 3522769182 7863435735 7 2006

810 36 36 36 0 36 0.68 20 D&I 73 522530 3522769182 7863435735 8 2006

33.25 0 36 0 0 0 0 1 2008

35.48 0 36 0 0 0 0 2 2008

256.06 36 36 0 36 36 0.31 3 2008

376.89 36 36 0 36 35 0.67 4 2008

386.59 35 36 0 0 35 0.36 5 2008

673.39 35 35 34 0 35 0.2 6 2008

85.97 5 35 0 0 5 0 7 2008

34.3 0 35 0 0 0 0 8 2008

35.48 0 35 0 0 0 0 9 2008
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77.35 4 35 0 0 4 0 10 2008

390.1 35 36 35 0 34 0.36 11 2008

36.66 0 36 0 0 0 0 12 2008

36.68 0 36 0 0 0 0 1 2009

37.85 0 36 0 0 0 0 2 2009

299.78 35 36 0 35 35 0.44 3 2009

393.43 35 35 0 35 35 0.7 4 2009

34.31 0 35 0 0 0 0 5 2009

37.85 0 30 0 0 0 0 6 2009

827.86 35 35 35 0 35 0.37 7 2009

37.85 0 35 0 0 0 0 9 2009

34.29 0 35 0 0 0 0 10 2009

35.49 0 35 0 0 0 0 11 2009

36.67 0 35 0 0 0 0 1 2010

191.09 35 35 0 0 35 0.06 3 2010

196.45 35 35 0 35 34 0.06 4 2010

69.49 3 30 0 0 3 0 7 2010

361.88 30 30 0 0 30 0 8 2010

456.37 34 34 0 0 34 0.15 9 2010

497.84 36 36 0 0 36 0.22 10 2010

34.29 0 36 0 0 0 0 11 2010

35.48 0 35 0 0 0 0 20 3522769182 7863435735 1 2011

34.3 0 35 0 0 0 0 20 3522769182 7863435735 2 2011

208.27 35 35 0 0 35 0.11 20 3522769182 7863435735 3 2011

184.95 35 35 0 35 0 0.02 20 3522769182 7863435735 4 2011

33.12 0 36 0 0 0 0 20 3522769182 7863435735 5 2011

37.85 0 36 0 0 0 0 20 3522769182 7863435735 6 2011

679.23 35 36 35 0 35 0.07 20 3522769182 7863435735 7 2011

807.3 36 36 36 0 36 0.34 20 3522769182 7863435735 8 2011

812.59 35 36 35 0 35 0.46 20 3522769182 7863435735 9 2011

34.3 0 36 0 0 0 0 20 3522769182 7863435735 10 2011

37.85 0 35 0 0 0 0 20 3522769182 7863435735 12 2011

452.87 34 35 0 34 34 1.01 20 3522769182 7863435735 1 2012

267.84 35 35 0 35 34 0.22 20 3522769182 7863435735 2 2012

650.23 35 35 0 35 35 1.11 20 3522769182 7863435735 3 2012

388.09 35 35 0 34 35 0.59 20 3522769182 7863435735 4 2012

1409.56 35 36 34 34 35 1.95 20 3522769182 7863435735 5 2012

852.12 34 36 34 0 34 0.81 20 D&I 73 522530 3522769182 7863435735 6 2012

43.99 2 36 0 0 2 0 20 D&I 73 522530 3522769182 7863435735 7 2012

22.67 0 35 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 8 2012

22.67 0 34 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 10 2012

27.52 5 35 0 5 0 0 20 D&I 73 522530 3522769182 7863435735 11 2012

24.18 0 35 0 0 0 0 20 D&I 73 522530 3522769182 7863435735 12 2012

22.67 0 35 0 0 0 0 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 1 2013

24.94 0 35 0 0 0 0 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 2 2013

416.89 35 35 0 34 35 0.65 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 3 2013

42.78 0 35 0 0 0 0 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 4 2013

41.4 0 35 0 0 0 0 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 5 2013

41.39 0 30 0 0 0 0 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 6 2013

41.39 0 30 0 0 0 0 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 7 2013
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44.16 0 30 0 0 0 0 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 8 2013

41.39 0 30 0 0 0 0 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 9 2013

26.22 0 30 0 0 0 0 60 D&I 73 522530 3522769182 7863435735 10/8/2013 00:00:00 10 2013

85.76 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 1 2003

84.53 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 2 2003

197.68 0 30 0 0 0 0.21 20 D&I 78 522530 3522769182 4408183593 3 2003

136.02 0 30 0 0 0 0.1 20 D&I 78 522530 3522769182 4408183593 4 2003

90.13 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 5 2003

796.32 0 30 0 0 0 0.92 20 D&I 78 522530 3522769182 4408183593 6 2003

593.92 0 30 0 0 0 0.67 20 D&I 78 522530 3522769182 4408183593 7 2003

356.44 0 30 0 0 0 0.36 20 D&I 78 522530 3522769182 4408183593 8 2003

149.45 0 30 0 0 0 0.11 20 D&I 78 522530 3522769182 4408183593 9 2003

194.49 0 30 0 0 0 0.13 20 D&I 78 522530 3522769182 4408183593 10 2003

122.2 0 30 0 0 0 0.07 20 D&I 78 522530 3522769182 4408183593 11 2003

83.91 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 12 2003

85.76 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 1 2004

85.77 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 2 2004

90.77 0 30 0 0 0 0.02 20 D&I 78 522530 3522769182 4408183593 3 2004

214.71 0 30 0 0 0 0.48 20 D&I 78 522530 3522769182 4408183593 4 2004

198.02 0 30 0 0 0 0.27 20 D&I 78 522530 3522769182 4408183593 5 2004

445.42 0 30 0 0 0 0.58 20 D&I 78 522530 3522769182 4408183593 6 2004

360.08 0 30 0 0 0 0.6 20 D&I 78 522530 3522769182 4408183593 7 2004

114.39 0 30 0 0 0 0.1 20 D&I 78 522530 3522769182 4408183593 8 2004

119.8 0 30 0 0 0 0.11 20 D&I 78 522530 3522769182 4408183593 9 2004

197.16 0 30 0 0 0 0.14 20 D&I 78 522530 3522769182 4408183593 10 2004

83.9 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 11 2004

83.33 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 12 2004

89.96 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 1 2005

90.25 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 2 2005

89.01 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 3 2005

90.95 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 4 2005

253.58 0 30 0 0 0 0.16 20 D&I 78 522530 3522769182 4408183593 5 2005

111.57 0 30 0 0 0 0.01 20 D&I 78 522530 3522769182 4408183593 6 2005

235.61 0 30 0 0 0 0.29 20 D&I 78 522530 3522769182 4408183593 7 2005

96.55 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 8 2005

97.78 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 9 2005

‐10.47 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 10 2005

89.52 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 11 2005

89.63 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 12 2005

95.37 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 1 2006

114.89 0 30 0 0 0 0.05 20 D&I 78 522530 3522769182 4408183593 2 2006

96.86 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 3 2006

100.57 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 4 2006

107.18 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 5 2006

110.07 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 6 2006

231.99 0 30 0 0 0 0.15 20 D&I 78 522530 3522769182 4408183593 7 2006

108.21 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 8 2006

60.64 0 30 0 0 0 0 1 2008

38.32 0 30 0 0 0 0 2 2008

202.49 0 30 0 0 0 0.32 3 2008
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159.73 0 30 0 0 0 0.23 4 2008

229.16 0 30 0 0 0 0.22 5 2008

149.34 0 30 0 0 0 0.01 6 2008

146.79 0 30 0 0 0 0 7 2008

144.7 0 30 0 0 0 0 8 2008

145.39 0 30 0 0 0 0 9 2008

149.28 0 30 0 0 0 0 10 2008

76.44 0 30 0 0 0 0 11 2008

39.24 0 30 0 0 0 0 12 2008

44.52 0 30 0 0 0 0 1 2009

38.84 0 30 0 0 0 0 2 2009

90.69 0 30 0 0 0 0.09 3 2009

208.65 0 30 0 0 0 0.33 4 2009

124.31 0 30 0 0 0 0 5 2009

159.34 0 30 0 0 0 0 6 2009

286.85 0 30 0 0 0 0.2 7 2009

157.12 0 30 0 0 0 0 8 2009

159.09 0 30 0 0 0 0 9 2009

157.62 0 30 0 0 0 0 10 2009

82.64 0 30 0 0 0 0 11 2009

40.91 0 30 0 0 0 0 12 2009

41.31 0 30 0 0 0 0 1 2010

42.8 0 30 0 0 0 0 2 2010

41.67 0 30 0 0 0 0 3 2010

42.55 0 30 0 0 0 0 4 2010

140.33 0 30 0 0 0 0 5 2010

163.24 0 30 0 0 0 0 6 2010

163.79 0 30 0 0 0 0 7 2010

162.23 0 30 0 0 0 0 8 2010

164.19 0 30 0 0 0 0 9 2010

242.79 0 30 0 0 0 0.13 10 2010

78.39 0 30 0 0 0 0 11 2010

42.34 0 30 0 0 0 0 12 2010

41.86 0 30 0 0 0 0 20 3522769182 4408183593 1 2011

41.5 0 30 0 0 0 0 20 3522769182 4408183593 2 2011

65.71 0 30 0 0 0 0.06 20 3522769182 4408183593 3 2011

42.3 0 30 0 0 0 0 20 3522769182 4408183593 4 2011

298.26 0 30 0 0 0 0 20 3522769182 4408183593 6 2011

286.76 0 30 0 0 0 0.22 20 3522769182 4408183593 7 2011

163.09 0 30 0 0 0 0 20 3522769182 4408183593 8 2011

228.25 0 30 0 0 0 0.11 20 3522769182 4408183593 9 2011

162.4 0 30 0 0 0 0 20 3522769182 4408183593 10 2011

88.07 0 30 0 0 0 0 20 3522769182 4408183593 11 2011

43.25 0 30 0 0 0 0 20 3522769182 4408183593 12 2011

127.55 0 30 0 0 0 0.17 20 3522769182 4408183593 1 2012

50.13 0 30 0 0 0 0 20 3522769182 4408183593 2 2012

47.09 0 30 0 0 0 0 20 3522769182 4408183593 3 2012

46.17 0 30 0 0 0 0 20 3522769182 4408183593 4 2012

326.38 0 30 0 0 0 0.35 20 3522769182 4408183593 5 2012

251.1 0 30 0 0 0 0.07 20 D&I 78 522530 3522769182 4408183593 6 2012
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288.2 0 30 0 0 0 0.17 20 D&I 78 522530 3522769182 4408183593 7 2012

282.23 0 30 0 0 0 0.13 20 D&I 78 522530 3522769182 4408183593 8 2012

187.24 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 9 2012

187.1 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 10 2012

104.47 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 11 2012

49.34 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 12 2012

47.87 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 1 2013

50.13 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 2 2013

46.17 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 3 2013

48.67 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 4 2013

143.09 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 5 2013

190.84 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 6 2013

191.03 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 7 2013

193.34 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 8 2013

191.47 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 9 2013

193.32 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 10 2013

106.93 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 11 2013

49.15 0 30 0 0 0 0 20 D&I 78 522530 3522769182 4408183593 12 2013

40 36 36 0 0 0 0.04 20 D&I 144 522530 3522769182 4408112669 2 2013

169.06 37 37 0 0 0 0.23 20 D&I 144 522530 3522769182 4408112669 3 2013

66.22 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 4 2013

336.35 37 37 0 0 0 0.55 20 D&I 144 522530 3522769182 4408112669 5 2013

563.9 36 36 0 0 0 0.42 20 D&I 144 522530 3522769182 4408112669 6 2013

977.54 36 36 0 0 0 1.29 20 D&I 144 522530 3522769182 4408112669 7 2013

550.88 36 36 0 0 0 0.38 20 D&I 144 522530 3522769182 4408112669 8 2013

525.23 36 36 0 0 0 0.42 20 D&I 144 522530 3522769182 4408112669 9 2013

496.06 36 36 0 0 0 0.35 20 D&I 144 522530 3522769182 4408112669 10 2013

665.24 36 36 0 0 0 0.68 20 D&I 144 522530 3522769182 4408112669 11 2013

112.21 37 37 0 0 0 0.1 20 D&I 144 522530 3522769182 4408112669 12 2013

207.26 37 37 0 0 0 0.31 20 D&I 144 522530 3522769182 4408112669 1 2014

85.15 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 1 2003

85.77 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 2 2003

230.87 0 30 0 0 0 0.3 20 D&I 144 522530 3522769182 4408112669 3 2003

220.88 0 30 0 0 0 0.28 20 D&I 144 522530 3522769182 4408112669 4 2003

1430.95 0 30 0 0 0 1.74 20 D&I 144 522530 3522769182 4408112669 5 2003

1402.48 0 30 0 0 0 1.85 20 D&I 144 522530 3522769182 4408112669 6 2003

2347.82 0 30 0 0 0 2.95 20 D&I 144 522530 3522769182 4408112669 7 2003

1073.68 0 30 0 0 0 1.44 20 D&I 144 522530 3522769182 4408112669 8 2003

960.14 0 30 0 0 0 1.2 20 D&I 144 522530 3522769182 4408112669 9 2003

89.91 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 10 2003

599.35 0 30 0 0 0 0.72 20 D&I 144 522530 3522769182 4408112669 11 2003

85.77 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 12 2003

85.15 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 1 2004

85.77 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 2 2004

84.53 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 3 2004

1026.13 0 30 0 0 0 3.58 20 D&I 144 522530 3522769182 4408112669 4 2004

696.56 0 30 0 0 0 1.61 20 D&I 144 522530 3522769182 4408112669 5 2004

1673.87 0 30 0 0 0 3.99 20 D&I 144 522530 3522769182 4408112669 6 2004

1446.34 0 30 0 0 0 3.37 20 D&I 144 522530 3522769182 4408112669 7 2004

759.95 0 30 0 0 0 1.55 20 D&I 144 522530 3522769182 4408112669 8 2004
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1007.53 0 30 0 0 0 2.18 20 D&I 144 522530 3522769182 4408112669 9 2004

576.49 0 30 0 0 0 1.02 20 D&I 144 522530 3522769182 4408112669 10 2004

64.46 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 11 2004

84.56 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 12 2004

87.74 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 1 2005

90.87 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 2 2005

89.02 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 3 2005

144.43 0 30 0 0 0 0.14 20 D&I 144 522530 3522769182 4408112669 4 2005

305.36 0 30 0 0 0 0.4 20 D&I 144 522530 3522769182 4408112669 5 2005

898.69 0 30 0 0 0 1.36 20 D&I 144 522530 3522769182 4408112669 6 2005

1041.28 0 30 0 0 0 1.57 20 D&I 144 522530 3522769182 4408112669 7 2005

512.33 0 30 0 0 0 0.71 20 D&I 144 522530 3522769182 4408112669 8 2005

296.79 0 30 0 0 0 0.3 20 D&I 144 522530 3522769182 4408112669 9 2005

‐206.12 0 30 0 0 0 0.43 20 D&I 144 522530 3522769182 4408112669 10 2005

208.85 0 30 0 0 0 0.19 20 D&I 144 522530 3522769182 4408112669 11 2005

89.01 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 12 2005

95.67 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 1 2006

257.68 0 30 0 0 0 0.45 20 D&I 144 522530 3522769182 4408112669 2 2006

158.22 0 30 0 0 0 0.18 20 D&I 144 522530 3522769182 4408112669 3 2006

100.65 0 30 0 0 0 0 20 D&I 144 522530 3522769182 4408112669 4 2006

858.78 0 30 0 0 0 1.19 20 D&I 144 522530 3522769182 4408112669 5 2006

1252.35 0 30 0 0 0 1.79 20 D&I 144 522530 3522769182 4408112669 6 2006

1322.39 0 30 0 0 0 2 20 D&I 144 522530 3522769182 4408112669 7 2006

1409.93 0 30 0 0 0 2.08 20 D&I 144 522530 3522769182 4408112669 8 2006

65.13 0 30 0 0 0 0 1 2008

39.39 0 30 0 0 0 0 2 2008

37.49 0 30 0 0 0 0 3 2008

829.09 0 30 0 0 0 1.53 4 2008

879.06 0 30 0 0 0 1.26 5 2008

475.03 0 30 0 0 0 0.46 6 2008

409.07 0 30 0 0 0 0.37 7 2008

873.4 0 30 0 0 0 1.13 8 2008

267.73 0 30 0 0 0 0.18 9 2008

146.68 0 30 0 0 0 0 10 2008

94.86 0 30 0 0 0 0 11 2008

39.69 0 30 0 0 0 0 12 2008

39.46 0 30 0 0 0 0 1 2009

40.59 0 30 0 0 0 0 2 2009

39.19 0 30 0 0 0 0 3 2009

191.44 0 30 0 0 0 0.27 4 2009

253.88 0 30 0 0 0 0.23 5 2009

847.21 0 30 0 0 0 0.96 6 2009

1234.88 0 30 0 0 0 1.47 7 2009

1001.86 0 30 0 0 0 1.12 8 2009

944.44 0 30 0 0 0 1.28 9 2009

678.35 0 30 0 0 0 0.74 10 2009

119.5 0 30 0 0 0 0.04 11 2009

42.49 0 30 0 0 0 0 1 2010

41.29 0 30 0 0 0 0 2 2010

43.38 0 30 0 0 0 0 3 2010
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39.91 0 30 0 0 0 0 4 2010

122.55 0 30 0 0 0 0 5 2010

860.11 0 30 0 0 0 0.85 6 2010

1920.98 0 30 0 0 0 2.35 7 2010

1233.07 0 30 0 0 0 1.52 8 2010

267.28 0 30 0 0 0 0.16 9 2010

195.83 0 30 0 0 0 0.06 10 2010

86.31 0 30 0 0 0 0 11 2010

42.09 0 30 0 0 0 0 12 2010

41.64 0 30 0 0 0 0 20 3522769182 4408112669 1 2011

41.5 0 30 0 0 0 0 20 3522769182 4408112669 2 2011

43.19 0 30 0 0 0 0 20 3522769182 4408112669 3 2011

41.59 0 30 0 0 0 0 20 3522769182 4408112669 4 2011

1591.42 0 30 0 0 0 2.84 20 3522769182 4408112669 5 2011

660.83 0 30 0 0 0 0.87 20 3522769182 4408112669 6 2011

1503.56 0 30 0 0 0 2.36 20 3522769182 4408112669 7 2011

779.35 0 30 0 0 0 1.01 20 3522769182 4408112669 8 2011

753.42 0 30 0 0 0 1.02 20 3522769182 4408112669 9 2011

211.93 0 30 0 0 0 0.08 20 3522769182 4408112669 10 2011

460.01 0 30 0 0 0 0.62 20 3522769182 4408112669 11 2011

40.21 0 30 0 0 0 0 20 3522769182 4408112669 12 2011

44.47 0 30 0 0 0 0 20 3522769182 4408112669 1 2012

333.37 0 30 0 0 0 0.66 20 3522769182 4408112669 2 2012

200.84 0 30 0 0 0 0.32 20 3522769182 4408112669 3 2012

71.86 0 30 0 0 0 0 20 3522769182 4408112669 4 2012

635.97 0 30 0 0 0 1 20 3522769182 4408112669 5 2012

1515.2 0 30 0 0 0 2.39 20 D&I 144 522530 3522769182 4408112669 6 2012

1784.11 0 30 0 0 0 3.08 20 D&I 144 522530 3522769182 4408112669 7 2012

1294.17 0 30 0 0 0 2 20 D&I 144 522530 3522769182 4408112669 8 2012

687.33 0 30 0 0 0 0.84 20 D&I 144 522530 3522769182 4408112669 9 2012

501 0 30 0 0 0 0.47 20 D&I 144 522530 3522769182 4408112669 10 2012

218.71 0 30 0 0 0 0.09 20 D&I 144 522530 3522769182 4408112669 11 2012

89.77 0 30 0 0 0 0.04 20 D&I 144 522530 3522769182 4408112669 12 2012

94.21 0 30 0 0 0 0 60 D&I 144 522530 3522769182 4408112669 1/25/2013 00:00:00 1 2013

9.07 0 0 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 2 2013

179.37 32 32 0 32 32 0.26 20 D&I 241 522530 3522769182 4408111626 3 2013

195.57 31 31 0 31 31 0.32 20 D&I 241 522530 3522769182 4408111626 4 2013

481.49 31 31 0 31 31 0.97 20 D&I 241 522530 3522769182 4408111626 5 2013

925.94 32 32 1 0 32 1.54 20 D&I 241 522530 3522769182 4408111626 6 2013

1183.52 32 32 31 0 32 1.84 20 D&I 241 522530 3522769182 4408111626 7 2013

965.58 32 32 32 0 32 1.57 20 D&I 241 522530 3522769182 4408111626 8 2013

872.65 31 31 31 0 31 1.11 20 D&I 241 522530 3522769182 4408111626 9 2013

599.64 32 32 0 0 32 0.89 20 D&I 241 522530 3522769182 4408111626 10 2013

902.51 32 32 31 0 32 1.25 20 D&I 241 522530 3522769182 4408111626 11 2013

156.03 31 31 0 0 31 0.22 20 D&I 241 522530 3522769182 4408111626 12 2013

24.18 0 0 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 1 2014

189.61 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 1 2003

190.33 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 2 2003

293.07 38 38 0 32 38 0.31 20 D&I 241 522530 3522769182 4408111626 3 2003

325.72 38 38 0 32 38 0.4 20 D&I 241 522530 3522769182 4408111626 4 2003
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571.08 38 39 38 0 38 0.59 20 D&I 241 522530 3522769182 4408111626 5 2003

703.8 38 38 38 0 38 0.86 20 D&I 241 522530 3522769182 4408111626 6 2003

936.81 38 38 38 0 38 1.41 20 D&I 241 522530 3522769182 4408111626 7 2003

727.75 38 38 38 0 38 0.92 20 D&I 241 522530 3522769182 4408111626 8 2003

570.69 38 38 38 0 38 0.49 20 D&I 241 522530 3522769182 4408111626 9 2003

269.86 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 10 2003

477.88 38 38 38 0 38 0.61 20 D&I 241 522530 3522769182 4408111626 11 2003

190.33 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 12 2003

189.6 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 1 2004

190.33 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 2 2004

226.79 32 38 0 32 32 0.2 20 D&I 241 522530 3522769182 4408111626 3 2004

357.05 38 38 0 38 38 0.96 20 D&I 241 522530 3522769182 4408111626 4 2004

498.02 38 38 38 32 38 0.86 20 D&I 241 522530 3522769182 4408111626 5 2004

702.57 38 38 38 0 38 1.68 20 D&I 241 522530 3522769182 4408111626 6 2004

715.27 38 38 38 0 38 1.69 20 D&I 241 522530 3522769182 4408111626 7 2004

548.69 38 38 38 0 38 0.9 20 D&I 241 522530 3522769182 4408111626 8 2004

504.78 37 38 37 0 37 0.66 20 D&I 241 522530 3522769182 4408111626 9 2004

531.15 37 38 37 0 37 0.79 20 D&I 241 522530 3522769182 4408111626 10 2004

212.94 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 11 2004

187.67 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 12 2004

195.26 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 1 2005

200.59 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 2 2005

198.41 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 3 2005

274.86 38 38 0 38 38 0.3 20 D&I 241 522530 3522769182 4408111626 4 2005

583.8 38 38 38 38 38 0.88 20 D&I 241 522530 3522769182 4408111626 5 2005

709.25 38 38 38 0 38 1.08 20 D&I 241 522530 3522769182 4408111626 6 2005

714.97 37 38 37 0 37 1.18 20 D&I 241 522530 3522769182 4408111626 7 2005

696.65 38 38 38 0 38 1.09 20 D&I 241 522530 3522769182 4408111626 8 2005

543.44 37 38 37 0 37 0.48 20 D&I 241 522530 3522769182 4408111626 9 2005

324.54 32 38 0 0 32 0.16 20 D&I 241 522530 3522769182 4408111626 10 2005

388.87 37 38 37 0 37 0.45 20 D&I 241 522530 3522769182 4408111626 11 2005

198.42 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 12 2005

77.63 0 38 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 1 2006

367.19 37 38 0 37 32 0.28 20 D&I 241 522530 3522769182 4408111626 2 2006

292.3 32 38 0 0 32 0.11 20 D&I 241 522530 3522769182 4408111626 3 2006

22.41 0 37 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 4 2006

707.67 38 38 38 32 38 0.81 20 D&I 241 522530 3522769182 4408111626 5 2006

778.22 37 38 37 0 37 0.96 20 D&I 241 522530 3522769182 4408111626 6 2006

871.7 37 38 37 0 37 1.32 20 D&I 241 522530 3522769182 4408111626 7 2006

689.12 37 37 37 0 37 0.67 20 D&I 241 522530 3522769182 4408111626 8 2006

29.97 0 37 0 0 0 0 1 2008

37.85 0 37 0 0 0 0 2 2008

182.94 32 37 0 32 32 0.12 3 2008

373.14 37 37 0 37 37 0.68 4 2008

617.37 37 38 37 37 37 0.77 5 2008

883.34 37 37 37 0 37 1.01 6 2008

819.33 37 37 37 0 37 0.87 7 2008

26.5 0 37 0 0 0 0 8 2008

1037.75 37 37 37 0 37 1.33 9 2008

290.07 32 37 8 0 32 0.11 10 2008
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282.26 31 37 31 0 31 0.2 11 2008

25.66 0 37 0 0 0 0 1 2009

131.26 32 37 0 32 32 0.16 3 2009

371.99 37 37 0 37 37 0.66 4 2009

530.55 37 37 37 37 37 0.48 5 2009

954.4 37 37 37 0 37 0.99 6 2009

948.15 37 37 37 0 37 1.01 7 2009

947.57 37 37 37 0 37 1.02 8 2009

699.73 37 37 36 0 37 0.59 9 2009

24 0 37 0 0 0 0 10 2009

71.79 0 37 0 0 0 0.09 11 2009

24.83 0 37 0 0 0 0 12 2009

27.33 0 37 0 0 0 0 1 2010

84.36 31 37 0 31 31 0.03 3 2010

109 32 32 0 32 32 0.08 4 2010

24.02 0 37 0 0 0 0 5 2010

24.84 0 37 0 0 0 0 6 2010

25.68 0 37 0 0 0 0 7 2010

26.5 0 30 0 0 0 0 9 2010

2533.1 37 37 37 0 37 3.91 10 2010

24.01 0 37 0 0 0 0 11 2010

26.5 0 32 0 0 0 0 12 2010

24.85 0 32 0 0 0 0 20 3522769182 4408111626 1 2011

24.01 0 32 0 0 0 0 20 3522769182 4408111626 2 2011

206.94 32 32 0 31 32 0.38 20 3522769182 4408111626 3 2011

141.04 31 32 0 31 31 0.2 20 3522769182 4408111626 4 2011

633.91 37 37 37 37 37 0.82 20 3522769182 4408111626 5 2011

657.52 37 37 37 0 37 0.64 20 3522769182 4408111626 6 2011

1012.36 37 37 37 0 37 1.46 20 3522769182 4408111626 7 2011

938.74 37 37 37 0 37 1.25 20 3522769182 4408111626 8 2011

739.43 37 37 37 0 37 0.82 20 3522769182 4408111626 9 2011

538.58 37 37 37 0 37 0.35 20 3522769182 4408111626 10 2011

360.4 37 37 37 0 37 0.41 20 3522769182 4408111626 11 2011

23.18 0 32 0 0 0 0 20 3522769182 4408111626 12 2011

26.58 0 32 0 0 0 0 20 3522769182 4408111626 1 2012

31.45 0 32 0 0 0 0 20 3522769182 4408111626 2 2012

339.54 37 37 0 37 37 0.66 20 3522769182 4408111626 3 2012

141.12 31 37 0 31 31 0.16 20 3522769182 4408111626 4 2012

700.97 37 37 37 31 37 0.96 20 3522769182 4408111626 5 2012

1232.72 37 37 37 0 37 1.69 20 D&I 241 522530 3522769182 4408111626 6 2012

1481.61 38 38 37 0 38 2.23 20 D&I 241 522530 3522769182 4408111626 7 2012

1097.93 37 38 37 0 37 1.53 20 D&I 241 522530 3522769182 4408111626 8 2012

1025.11 37 38 37 0 37 1.31 20 D&I 241 522530 3522769182 4408111626 9 2012

584.41 32 38 12 0 32 0.67 20 D&I 241 522530 3522769182 4408111626 10 2012

416.29 31 38 31 0 31 0.48 20 D&I 241 522530 3522769182 4408111626 11 2012

30.49 0 37 0 0 0 0 20 D&I 241 522530 3522769182 4408111626 12 2012

28.58 0 37 0 0 0 0 60 D&I 241 522530 3522769182 4408111626 1/24/2013 00:00:00 1 2013

7.63 0 37 0 0 0 0 60 D&I 241 522530 3522769182 4408111626 1/24/2013 00:00:00 1 2013

569.18 39 39 39 0 39 0.22 20 D&I 242 522530 3522769182 4408182550 11 2013

23.43 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 12 2013
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99.54 34 34 0 34 34 0.15 20 D&I 242 522530 3522769182 4408182550 1 2014

85.7 0 37 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 1 2003

88.61 0 37 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 2 2003

85.7 0 37 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 3 2003

23.13 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 4 2003

516.43 33 36 33 33 33 0.45 20 D&I 242 522530 3522769182 4408182550 5 2003

726.89 33 33 33 0 33 0.79 20 D&I 242 522530 3522769182 4408182550 6 2003

908.04 34 34 33 0 34 1.16 20 D&I 242 522530 3522769182 4408182550 7 2003

696.88 34 34 34 0 34 0.74 20 D&I 242 522530 3522769182 4408182550 8 2003

119.56 0 34 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 9 2003

119.57 0 34 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 10 2003

44.67 0 34 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 11 2003

21.68 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 12 2003

22.41 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 1 2004

23.13 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 2 2004

20.96 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 3 2004

281.24 36 36 0 33 36 0.73 20 D&I 242 522530 3522769182 4408182550 4 2004

114.65 0 36 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 5 2004

1234.52 33 34 33 0 33 3.01 20 D&I 242 522530 3522769182 4408182550 6 2004

801.4 33 34 33 0 33 1.68 20 D&I 242 522530 3522769182 4408182550 7 2004

455.88 33 33 33 0 33 0.74 20 D&I 242 522530 3522769182 4408182550 8 2004

115.73 0 33 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 9 2004

116.46 0 33 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 10 2004

89.52 0 36 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 11 2004

83.69 0 36 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 12 2004

89.6 0 36 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 1 2005

88.64 0 36 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 2 2005

88.65 0 36 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 3 2005

23.13 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 4 2005

110.7 0 33 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 5 2005

612.75 38 38 33 0 38 0.83 20 D&I 242 522530 3522769182 4408182550 6 2005

139.41 0 38 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 7 2005

1321.59 33 38 33 0 33 2.38 20 D&I 242 522530 3522769182 4408182550 8 2005

838.88 33 38 33 0 33 1.29 20 D&I 242 522530 3522769182 4408182550 9 2005

232.95 33 38 33 0 33 0 20 D&I 242 522530 3522769182 4408182550 10 2005

41 0 38 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 11 2005

21.68 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 12 2005

23.14 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 1 2006

21.68 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 2 2006

23.13 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 3 2006

21.69 0 0 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 4 2006

20.96 0 38 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 5 2006

23.13 0 33 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 6 2006

21.68 0 33 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 7 2006

20.96 0 33 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 8 2006

157.12 33 33 0 33 33 0.14 1 2008

24.83 0 33 0 0 0 0 2 2008

140.05 33 33 0 0 33 0.18 3 2008

26.5 0 33 0 0 0 0 4 2008

24.02 0 34 0 0 0 0 5 2008
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24.83 0 34 0 0 0 0 6 2008

718.68 33 33 33 0 33 0.76 7 2008

1054.22 35 35 33 0 35 1.25 8 2008

24.83 0 35 0 0 0 0 9 2008

26.5 0 35 0 0 0 0 10 2008

23.18 0 35 0 0 0 0 11 2008

25.66 0 33 0 0 0 0 12 2008

25.68 0 33 0 0 0 0 1 2009

26.5 0 0 0 0 0 0 3 2009

337.85 34 34 0 33 34 0.6 4 2009

24.02 0 35 0 0 0 0 5 2009

605.86 33 35 33 0 33 0.41 7 2009

830.59 33 33 33 0 33 0.82 8 2009

1595.61 33 33 33 0 33 2.11 9 2009

717.67 33 33 33 0 33 0.65 10 2009

24.85 0 34 0 0 0 0 11 2009

26.5 0 34 0 0 0 0 12 2009

25.67 0 34 0 0 0 0 1 2010

24.83 0 0 0 0 0 0 4 2010

25.67 0 33 0 0 0 0 5 2010

24.02 0 33 0 0 0 0 6 2010

24.85 0 33 0 0 0 0 7 2010

1168.4 34 34 33 0 34 1.32 8 2010

1233.44 34 34 34 0 34 1.43 9 2010

876.87 33 34 33 0 33 0.88 10 2010

24.01 0 34 0 0 0 0 11 2010

24.84 0 0 0 0 0 0 20 3522769182 4408182550 1 2011

24.01 0 0 0 0 0 0 20 3522769182 4408182550 2 2011

26.49 0 0 0 0 0 0 20 3522769182 4408182550 3 2011

25.66 0 0 0 0 0 0 20 3522769182 4408182550 4 2011

374.61 34 34 0 34 33 0.89 20 3522769182 4408182550 5 2011

26.49 0 34 0 0 0 0 20 3522769182 4408182550 6 2011

560.04 34 34 33 0 34 0.4 20 3522769182 4408182550 7 2011

941.14 33 34 33 0 33 1.28 20 3522769182 4408182550 8 2011

1069.53 33 34 33 0 33 1.57 20 3522769182 4408182550 9 2011

387.54 33 34 33 0 33 0.07 20 3522769182 4408182550 10 2011

24.01 0 34 0 0 0 0 20 3522769182 4408182550 11 2011

26.5 0 0 0 0 0 0 20 3522769182 4408182550 12 2011

186.45 33 33 0 33 33 0.27 20 3522769182 4408182550 1 2012

31.45 0 33 0 0 0 0 20 3522769182 4408182550 2 2012

93.25 32 33 0 0 32 0.04 20 3522769182 4408182550 3 2012

26.68 0 33 0 0 0 0 20 3522769182 4408182550 4 2012

239.65 34 34 0 34 33 0.17 20 3522769182 4408182550 5 2012

409.13 33 34 30 0 33 0.07 20 D&I 242 522530 3522769182 4408182550 6 2012

908.71 33 33 33 0 33 1.09 20 D&I 242 522530 3522769182 4408182550 7 2012

820.5 33 33 33 0 33 0.88 20 D&I 242 522530 3522769182 4408182550 8 2012

867.53 33 33 33 0 33 0.99 20 D&I 242 522530 3522769182 4408182550 9 2012

454.33 33 33 33 0 33 0.11 20 D&I 242 522530 3522769182 4408182550 10 2012

29.71 2 33 0 2 0 0 20 D&I 242 522530 3522769182 4408182550 11 2012

30.49 0 33 0 0 0 0 20 D&I 242 522530 3522769182 4408182550 12 2012
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28.59 0 32 0 0 0 0 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 1 2013

31.45 0 32 0 0 0 0 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 2 2013

169.98 33 33 0 33 32 0.23 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 3 2013

79.97 30 33 0 0 30 0 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 4 2013

975.6 33 33 33 0 33 1.32 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 5 2013

1456.39 33 33 33 0 33 2.07 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 6 2013

1873.13 33 33 33 0 33 3.1 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 7 2013

2160.36 36 36 36 0 34 2.96 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 8 2013

1828.7 49 49 49 0 36 2.09 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 9 2013

656.94 35 49 35 0 35 0.57 60 D&I 242 522530 3522769182 4408182550 10/8/2013 00:00:00 10 2013
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1 Introduction 
The Merced Integrated Regional Water Management (Merced IRWM) program is a collaborative effort to 
identify water management issues, needs, objectives, actions, and priorities to meet the long-term water 
needs of the Merced Region─ generally the area of Merced County bounded by the Merced River and 
watershed (Dry Creek) to the northwest, the San Joaquin River to the southwest, the Chowchilla River to 
the southeast, and the Merced county line to the northeast (see Figure 1).  The City of Merced, County of 
Merced, and the Merced Irrigation District have joined together to lead the program with the support of 
numerous other stakeholders.  Figure 2 shows the numerous water purveyors in the Merced Region.  The 
three governing entities comprise the Regional Water Management Group and expect to complete the 
Merced IRWM Plan in 2013. With the IRWM Plan in place, the Merced Region will be eligible to 
compete for additional state grants to support local and regional projects. This technical memorandum 
was developed as part of the planning process to identify projects and programs to address regional water 
needs, including surface water, groundwater, water quality, wastewater management, flood management, 
recreation, and natural resources.  Specifically, this technical memorandum focuses on the identification 
of groundwater recharge areas. 

The Merced Region has a history of groundwater recharge activities.  Recharge from irrigation of 
agricultural fields, recharge from unlined canals, development of artificial recharge facilities, and the 
development of recharge studies such as this effort and previous efforts (e.g., MAGPI Conjunctive Use 
Site Assessment (WRIME, Inc., 2003)) indicate a long history of recognition of the benefits of 
groundwater recharge and actions to realize those benefits.  

The purpose of this technical study was to define areas with high potential for recharge by evaluating 
physical characteristics (e.g., soil type, depth to water, hydrogeology) and anthropogenic (human-
influenced) conditions.  The information can be used by the RWMG to identify potential locations for 
artificial recharge facilities, or to define where additional management practices should be considered as 
part of the overall groundwater management and protection program.  

An understanding of areas with high potential for recharge and factors that influence recharge assists in 
identifying where recharge projects should be considered, where recharge is occurring currently and 
where existing land use has impacted recharge.  Identification of recharge areas and mechanisms can also 
assist in preserving and managing important natural features such as riparian areas or stream channels.  
Anthropogenic recharge, particularly deep percolation from agricultural irrigation and earthen-lined 
canals, is a key source of recharge in the Merced Region.  Identifying where this and other human-
influenced recharge is occurring can provide an assessment of current recharge and assist in the 
recognition of the effects of land use change. 
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This memorandum presents an analysis of the various physical conditions and recharge processes to 
identify areas with high and low recharge potential. The analysis is tied to potential recharge rates and the 
overall goals for the Merced IRWM to help identify projects to meet those goals. 

 

Figure 1 Merced IRWM Region 
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Figure 2 Water Purveyors 
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2 Vision and Objectives  
The Regional Advisory Committee (RAC) developed 12 IRWM Objectives with associated performance 
measures. Eleven of these objectives have direct relevance to groundwater recharge, as indicated in Table 
1, including correcting groundwater overdraft conditions. Recharge, including natural recharge, human-
induced (anthropogenic) recharge, and artificial recharge, are important components of water 
management. These 11 objectives can be met in whole or in part through  

 Protection of existing recharge, 

 Incorporation of recharge benefits into multi-benefit projects or programs, or 

 Development of artificial recharge, including spreading basins and in-lieu recharge. 

Together, these recharge components will be an important part of balancing the groundwater budget in the 
Merced Basin.  The groundwater budget is an accounting method of showing the difference between what 
goes into the groundwater basin (e.g., recharge from precipitation and irrigation, recharge from rivers, 
subsurface flows from adjacent basins) and what goes out of the groundwater basin (e.g., groundwater 
pumping, discharge to rivers, subsurface flow to adjacent basins).  If the groundwater budget is negative 
over a long time period (e.g., decades), then there is a long-term trend towards reduced groundwater in 
storage and declining groundwater levels.  If the groundwater budget is positive over a long time period, 
then there is a long-term trend towards increased groundwater in storage and rising groundwater levels. A 
groundwater budget showing little difference between inflows and outflows is considered balanced, with 
stable volumes of groundwater in storage and regionally stable groundwater levels. 

In the Merced Region, the current understanding of the groundwater budget indicates a long-term decline 
in storage (AMEC Geomatrix, 2008). Development of a detailed water budget is planned as part of the 
development of the new regional integrated water resources model (see Section 6.1.1). Preserving existing 
recharge and developing artificial recharge can assist in meeting objectives, including correcting 
groundwater overdraft conditions and others.  The RAC has not identified the extent to which it expects 
groundwater recharge to meet the goal of correcting overdraft conditions, so this memorandum will take 
the approach of looking at the potential of using recharge as the exclusive tool to meet that goal, while in 
reality a variety of tools will likely be used, such as conservation and usage of alternate supplies. 

Groundwater recharge may occur through three primary methods: spreading basins, in-lieu recharge, and 
injection.   

 The development of spreading basins is the focus of this document.  Spreading basins involve the 
construction of a detention basin, and associated water delivery infrastructure, that allows water 
to percolate from the ground surface to aquifers used for water supply.  The siting of such basins 
is complex as it requires an understanding of surface and subsurface conditions from the ground 
surface down to the water supply aquifer.   

 In-lieu recharge substitutes alternate water supplies for groundwater production, allowing the 
groundwater that would have been pumped to stay in the aquifer.  This method is simpler as there 
is no need for the water to migrate down through the subsurface, but the volume that can be 
recharged is limited to the timing and overall demand for groundwater pumping in the identified 
area.   

 Injection of groundwater, often referred to as Aquifer Storage and Recovery (ASR), uses wells to 
inject water directly into the subsurface.  Like in-lieu, injection avoids the complexity of moving 
recharge water down through the subsurface, but the injection process is more sensitive to 
differences in water quality and typically required more facilities although on a small footprint.   

The following analysis is focused on the use of spreading basins, although in-lieu and injection remain 
options for the region. 
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Table 1 Merced Region IRWM Objectives and Performance Measures 

Merced Region IRWM Objective Performance Measures 
Contribution of Groundwater 

Recharge 

A. Manage flood flows for public 
safety, water supply, recharge, and 
natural resource management 

1. Occurrence of flooding at the Bear Creek, Black Rascal Creek 
diversion, Deadman Creek, Dry Creek, Fahrens Creek, Lake 
Yosemite, Mariposa Creek, Merced River, and San Joaquin River 

2. Volume of flood water stored and / or recharged 

3. Flood-related damages (extent and frequency) 

Allow for increased storage and recharge 
of flood flows to benefit long-term water 
supplies 

B. Meet demands for all uses, 
including agriculture, urban, and 
environmental resource needs. 

1. Curtailment of voluntary and/or mandatory water use 
restrictions  

2. Stability of groundwater levels 

3. Ability to meet instream flow requirements 

Assist in stabilizing groundwater levels 
through increased recharge during wetter 
periods 

C. Correct groundwater overdraft 
conditions. 

1. Groundwater surface elevation 

2. Volume of water recharged  

3. Reduction in groundwater subsidence 

4. Improvement in groundwater quality  

Assist in stabilizing groundwater levels 
through increased recharge during wetter 
periods 

D. Improve coordination of land use 
and water resources planning. 

1. Number of cooperative planning meetings held between land 
use and water resource planning entities 

2. Number of General Plans with water resource elements 

Inform planners on the importance of 
areas of recharge and of existing land use. 

E. Maximize water use efficiency. 1. Estimated annual savings from demand management programs 

2. Volume of water per year put to beneficial reuse 

3. Percent of water users with meters and commodity pricing 

4. Urban per capita water use (in accordance with provisions of 
SBx7-7) 

Provide an understanding on how 
improved efficiency may reduce 
groundwater recharge. 
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Merced Region IRWM Objective Performance Measures 
Contribution of Groundwater 

Recharge 

F. Protect and improve water quality 
for all beneficial uses, consistent 
with the Basin Plan. 

1. New 303(d) listings and / or delistings 

2. Surface water and groundwater quality  

Maintain or improve groundwater quality 
through selection of recharge water and 
recharge sites 

G. Protect, restore, and improve 
natural resources. 

1. Acres of habitat protection / restoration / enhancement 
completed  

2. Development trends in the largest and most ecologically 
sensitive areas of Merced County (including the Merced and San 
Joaquin River corridors and Eastside Grasslands) 

Create recharge benefits to allow for cost-
effective implementation of multi-benefit 
projects 

H. Address water-related needs of 
disadvantaged communities (DACs). 

1. Programs implemented that focus on meeting critical water-
related needs of DACs 

2. Percent of population with drinking water that complies with 
all applicable standards 

Improve the quantity of groundwater and 
maintain or improve the quality of 
groundwater through recharge 

I. Protect and enhance water-
associated recreation opportunities. 

1. Number of programs  that include water-associated recreation 
opportunities  

Create recharge benefits to allow for cost-
effective implementation of multi-benefit 
projects 

J. Establish and maintain effective 
communication among water 
resource stakeholders in the Region. 

1. Number of stakeholders or their representatives and members 
of the public attending IRWM-related meetings 

2. Number of collaborative projects jointly implemented by 
multiple entities 

Not directly applicable to recharge 

K. Effectively address climate 
change adaptation and/or mitigation 
in water resource management. 

1. Number of projects implemented that address climate change Increase storage through groundwater 
recharge to meet changes in surface water 
flows that may result from climate change 

L.  Enhance public understanding of 
water management issues and needs. 

1. Number of educational programs / number of people 
participating in water-focused educational events in the Region  

Potential for incorporation of education 
components into recharge facilities 



 

 

Merced IRWM Plan Development  

Groundwater Recharge Feasibility Study  

August 2013 
 7 

 

3 Setting and Recharge Suitability 
The setting related to identification of groundwater recharge areas were developed through the collection 
and integration of Geographic Information System (GIS) datasets. Available GIS datasets relevant to 
recharge were assembled.  These include: 

 Land use 

 Hydrologic soil groups 

 Slope 

 Texture of subsurface materials 

 Presence and thickness of the Corcoran Clay 

 Depth to groundwater 

 Groundwater flow direction 

These categories are further described in the following subsections. Within each dataset, the data were 
ranked based on the information’s relation to recharge (not including recharge from canals and surface 
water courses). Further, the overall dataset was weighted based on its relative importance to groundwater 
recharge compared to the other datasets. The ranking and the weighting varies within the three types of 
recharge considered: natural, anthropogenic, and facility siting.  Natural recharge is an estimate of where 
recharge was more focused prior to development.  Anthropogenic recharge is an estimate of where 
recharge occurs, taking into account current land use and water use practices.  The Facility Siting index is 
a measure of locations that may be better suited for new spreading basins.  All three of the indices use 
information contained in all or most of the seven GIS datasets.  Section 0 summarizes the ranking, 
weighting, and results. 

Additional datasets are important for recharge, but due to limitations within the datasets these datasets are 
presented as information but not incorporated into the indices.  These datasets include: 

 Subsidence, which has historically been less of an issue on the east side of the San Joaquin Valley 
compared to the more impacted west side.  Ongoing work by the USGS has suggested subsidence 
may be more of a concern than previously thought, but the results of these studies has not been 
released.  Historical subsidence has been greatest in the El Nido area of the Merced Region. 

 Groundwater quality, which plays an important role in the recovery and use of recharged water.  
The suitability of existing groundwater quality is quite site specific and the resolution of the 
available data makes it difficult to incorporate into the index, particularly a lack of readily 
available data on the depth of the screened intervals for many of the sampled wells.  Rather than 
including the results in the index, summary maps are provided to show general regional 
conditions.   

3.1 Land Use 
Land use can be used to estimate differences in the amount of applied water and in the impact of 
impervious surfaces.  Land use data from 2002 is the most recent available from DWR (DWR, 2004), 
which provides information on 9 agricultural classes, 6 urban classes, 5 native classes, and 3 designations 
for unclassified land.  The map for the Merced Area is shown as Figure 3, with classes grouped as 
relevant to recharge.  

Ranking is performed for anthropogenic recharge and recharge facility siting.  Ranking was not 
performed for natural recharge, as the 2002 land use is not relevant for natural recharge. Ranking for 
anthropogenic recharge is shown in Figure 4 and includes the contribution to recharge from irrigated 
agriculture and also the impact of impervious surfaces in urban areas.  Figure 5 shows the rankings for 
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recharge facility siting, which provides higher ranking for areas which may be less costly to purchase and 
convert into recharge basins, which may have less impact to surrounding land uses, and which may have 
fewer environmental or contamination issues.   

Figure 3: Land Use 

 

 

Based on: DWR, 2004 
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Figure 4: Ranked Land Use – Anthropogenic Recharge 
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Figure 5: Ranked Land Use – Recharge Facility Siting 

 

 

3.2 Hydrologic Soil Groups 
Hydrologic soil groups are a classification defined by the USDA-NRCS and based on estimates of runoff 
potential. Soils are assigned to one of four groups according to the rate of water infiltration when the soils 
are not protected by vegetation, are thoroughly wet, and receive precipitation from long-duration storms. 

The soils are assigned to four groups (A, B, C, and D) and three dual classes (A/D, B/D, and C/D). The 
groups are defined as follows: 

 Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These 
consist mainly of deep, well drained to excessively drained sands or gravelly sands. These soils 
have a high rate of water transmission. 

 Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or well drained soils that have moderately fine 
texture to moderately coarse texture. These soils have a moderate rate of water transmission. 

 Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils 
having a layer that impedes the downward movement of water or soils of moderately fine texture 
or fine texture. These soils have a slow rate of water transmission. 
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 Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. 
These consist chiefly of clays that have a high shrink-swell potential, soils that have a high water 
table, soils that have a claypan or clay layer at or near the surface, and soils that are shallow over 
nearly impervious material. These soils have a very slow rate of water transmission. 

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for drained areas and 
the second is for undrained areas. Only the soils that in their natural condition are in group D are assigned 
to dual classes (USDA-NRCS, 2012).  Work is being performed by researchers at the University of 
California-Davis to provide information on where group D soils are likely to have been ripped to improve 
conditions for agriculture.  These modifications to the soils will increase permeability.  Final maps are not 
available at the time of writing. 

The description of soils typically extends as to a depth related to the depth of rooting to be expected for 
perennial plants (Soil Survey Division Staff, 1993).  This becomes an important factor for natural 
recharge.  It is also important for anthropogenic recharge, although it must be recognized that deep 
ripping typically performed prior to planning deep rooted crops such as orchards can result in a significant 
increase in the ability to infiltrate water through the removal of restrictive layers.  The designation is less 
important for facility siting, as the soils can often be removed to build the recharge facility.   

Figure 6 shows the USDA-NRCS hydrologic soil group classifications for the Merced Region (U.S. 
Department of Agriculture, Natural Resources Conservation Service, 2008).  Figure 7 shows the ranking 
for natural recharge, anthropogenic recharge, and recharge facility siting. 

Figure 6: Hydrologic Soil Groups 

 

Based on: USDA-NRCS, 2008 
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Figure 7: Ranked Hydrologic Soil Groups 

 

 

3.3 Surface Slope 
The slope of the land surface impacts the amount of recharge for an area. The slope of the soil surface is 
not considered by the USDA when assigning hydrologic soil groups (USDA-NRCS, 2007). Slope data 
from a digital elevation model (DEM) (U.S. Geological Survey, 2009) was utilized to calculate the slope 
of the land surface at a regional scale.  The DEM is at a 10 meter scale and thus does not include detailed, 
site-specific slope information which can play an important role in recharge and runoff processes.   

Figure 8 shows the slope for the Merced Region.  Figure 9 shows the ranking, which is the same for 
natural recharge, anthropogenic recharge, and recharge facility siting. 
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Figure 8: Surface Slope 

 

Based on: USGS, 2009 
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Figure 9: Ranked Surface Slope 

 

 

3.4 Texture of subsurface materials 
Subsurface permeability impacts the ability for water to migrate through the subsurface to the aquifer 
system.  Texture of subsurface materials can be used as a surrogate for permeability data, which is not 
available at the same level of detail.  Coarser grained materials (e.g., gravels and sands) allow water to 
pass more easily than finer grained materials (e.g., clays and silts).  

Texture data was utilized from a USGS effort that developed a three-dimensional texture model of the 
Central Valley using approximately 8,500 drillers’ logs, describing lithologies up to 950 meters below 
land surface simplified into a binary classification of coarse- and fine-grained materials.  Statistical 
methods (i.e., kriging) were used to estimate the percent coarse across the Central Valley on a 
1.6-kilometer spatial grid at 15-meter depth intervals from land surface down to 700 meters below land 
surface (Faunt, Belitz, & Hanson, Development of a three-dimensional model of sedimentary texture in 
valley-fill deposits of Central Valley, California, USA, 2010). 
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For this effort, the upper three intervals (0 – 50 ft, 50 – 100 ft, and 100 – 150 ft) of percent coarse were 
compiled for the Merced Region (see Figure 10, Figure 12, and Figure 14, respectively).  The ranking for 
these intervals are shown in the following figures: 

 0 to 50 feet: Figure 11 

 50 to 100 feet: Figure 13 

 100 to 150 feet: Figure 15 

Rankings are the same across all three categories. 

Figure 10: Texture of Subsurface Materials, 0 – 50 ft below ground surface 

 

 

 

Based on: Faunt, Belitz, & Hanson, 2010 
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Figure 11: Ranked Texture of Subsurface Materials, 0 – 50 ft below ground surface 
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Figure 12: Texture of Subsurface Materials, 50 – 100 ft below ground surface 

 

 

 

Based on: Faunt, Belitz, & Hanson, 2010 
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Figure 13: Ranked Texture of Subsurface Materials, 50 – 100 ft below ground surface 
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Figure 14: Texture of Subsurface Materials, 100 – 150 ft below ground surface 

 

 

 

Based on: Faunt, Belitz, & Hanson, 2010 
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Figure 15: Ranked Texture of Subsurface Materials, 100 – 150 ft below ground surface 

 

 

3.5 Corcoran Clay Thickness 
While the average texture, as discussed in Section 3.4, is important to groundwater recharge, more 
important is how finer grained materials are distributed in the subsurface. An extensive horizontal layer of 
fine-grained materials can greatly inhibit the downward flow of water through the subsurface, even within 
a large deposit of coarse-grained materials.  The Corcoran Clay is a regionally extensive fine-grained unit 
that is typically present along the axis of the San Joaquin Valley.  The diatomaceous clay unit underlies 
approximately 5,000 square miles and ranges in thickness from zero to at least 160 ft beneath the present 
bed of Tulare Lake. The extensive drilling of wells through the Corcoran Clay is thought to have reduced 
the confining nature of the unit, as water can pass through the bores in the clay (Bertoldi, Johnston, & 
Evenston, 1991; Faunt, Hanson, & Belitz, 2009).  

The impact of a confining layer is related to the level to which it restricts flow and to the level to which 
that impacts beneficial uses.  Within the Merced Region, groundwater production occurs both above and 
below the Corcoran Clay (AMEC Geomatrix, 2008).  Production above the clay, such as in the semi-
confined leaky aquifer, could capture recharged water that may pool on top of this feature.  While 
consideration will need to be given to the depth of the unsaturated zone and the ability to store water 
without harming crops or other uses, the ability to utilize groundwater above the Corcoran Clay limits its 
negative impact.  While outside the scope of this effort, localized study of the depth of production wells 
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and local groundwater levels can assist in identifying the impact of the Corcoran Clay at individual site 
locations. 

Thickness of the Corcoran Clay is shown in Figure 16 (Page & Balding, 1973).  The ranking is the same 
across the three categories, as shown in Figure 17.  The highest ranking given to no Corcoran Clay; 
lowest rankings are given to the thickest Corcoran Clay (> 60 ft thick).   

The depth to the top of the Corcoran Clay is show in Figure 18, although this is not incorporated into the 
development of the recharge suitability indices. 

 

Figure 16: Thickness of Corcoran Clay 
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Figure 17: Ranked Thickness of Corcoran Clay 

 

  



 

 

Merced IRWM Plan Development  

Groundwater Recharge Feasibility Study  

August 2013 
 23 

 

Figure 18: Depth to Top of Corcoran Clay 

 

 

3.6 Depth to Groundwater 
Depth to groundwater controls part of the ability to physically store water in the subsurface, along with 
the per-unit-volume ability to store water within that unsaturated zone and the ability of the water to move 
away from the basin and be captured by wells. If there is insufficient depth to groundwater, stored 
groundwater may raise groundwater to a level that results in waterlogging of crops or other negative 
impacts.  In the Merced Region, historically waterlogging impacts have been seen in areas generally 
between the cities of Atwater and Livingston, south of Highway 99 and north of Highway 140 (AMEC 
Geomatrix, 2008).  Figure 19 shows the maximum extent of shallow groundwater (within 6 feet of the 
ground surface) shown through a monitoring effort undertaken by MID.  The figure shows the maximum 
extent of shallow groundwater (groundwater within 6 feet of the surface) during monthly monitoring 
events in 1987 and 1988.  This period was immediately before an extended drought, during which many 
of these areas of shallow groundwater went away.  Recent MID monitoring does not show laterally 
extensive shallow groundwater conditions, but shallow groundwater does exist at isolated wells, which 
are also shown in Figure 19 based on the March 2012 monitoring event.  While it is understood that 
shallow groundwater levels have been less of an issue in more recent years, these areas should be 
approached with caution prior to developing recharge projects in this area.  Areas prone to waterlogging 
or areas that could result in waterlogging with the addition of significant additional recharged water 

Contours of depth to the  
top of Corcoran Clay, in feet. 
 
Dashed where inferred. 
Source: DWR, 1981.
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should be avoided or managed through the careful placement and operation of extraction wells.  As the 
shallow groundwater map does not cover the full Merced Region, this map is not included in the ranking 
process, but is included in maps later in the document to guide the decision process when utilizing the 
ranking maps in the future. 

 

Figure 19: Extent of Shallow Groundwater, MID Area, 1987-1988 

 

 

Depth to groundwater data for the full Merced Region are from DWR, which maps groundwater elevation 
annually and provides maps of depth to groundwater for 2000 and 2010.  These data typically represent 
groundwater levels in the water supply aquifer and thus may not reflect shallow, perched aquifer 
conditions.  However, these deeper groundwater level data are also important when considering the ability 
to store water in the subsurface.  Figure 20 shows the depth to groundwater for the most recent year, 2010 
(DWR, 2010).  

The ranking of depth to groundwater varies by the recharge category.  For natural recharge and 
anthropogenic recharge, the most critical feature is the lack of a high water table that would impact 
recharge.  Thus, the weighting is focused on differentiating between shallow groundwater and 
groundwater that is deeper (see Figure 21).  For groundwater recharge facility siting, there is a benefit to 
having a very thick unsaturated zone (high depth to groundwater) through greater capacity for storage, 
and thus the ranking is more evenly distributed to show increasing benefits with increasing depths (see 
Figure 22). 
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Figure 20: Depth to Groundwater 

 

Based on: DWR, 2010 



 

 

Merced IRWM Plan Development  

Groundwater Recharge Feasibility Study  

August 2013 
 26 

 

Figure 21: Ranked Depth to Groundwater – Natural and Anthropogenic Recharge 
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Figure 22: Ranked Depth to Groundwater – Recharge Facility Siting 

 

 

3.7 Groundwater Flow Direction 
Consideration of groundwater flow direction is necessary to estimate whether recharged water will be 
recoverable by project proponents. Generally, two conditions are to be avoided to meet goals within the 
Merced Region:  

 Groundwater flows towards gaining rivers and streams and is lost to the surface water system  

 Groundwater flows beyond the boundaries of the Merced Region and becomes lost to extraction 
by those not involved in funding the facilities. 

Groundwater flow direction is based on groundwater elevation data available from DWR (DWR, 2010). 
The 2010 data are the most recent available from DWR and show similar regional flow direction as prior 
years (Figure 23).  Generalized flow direction is shown in Figure 24, with flow direction assumed to be 
perpendicular to the groundwater elevation contours.  

Flow direction was considered only for recharge facility siting, as the need for recovery of recharged 
water is only relevant to this category.  Flow directions were ranked based on whether flow is towards the 
middle of the basin where recovery is likely, whether flow is of a low to moderate slope allowing for 
potential capture prior to leaving the Merced Region, or whether flow is out of the basin or toward nearby 
surface water bodies, making recovery unlikely.  The rankings are shown in Figure 25. 
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Figure 23: Groundwater Elevation Contour Map  

 

 

Based on: DWR, 2010 
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Figure 24: Groundwater Elevation Contour Map and Generalized Flow Directions  

 

 

 

Based on: DWR, 2010 
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Figure 25: Ranked Groundwater Flow Direction 

 

 

3.8 Subsidence 
Subsidence was not included as part of this study as it does not play a significant role in the suitability for 
recharge.  However, recharge activities can prevent subsidence or reduce the magnitude of subsidence.  
Previous reports (Ireland, Poland, & Riley, 1984) show that historical subsidence has been focused to the 
southwest of the Merced Region, near Kettleman City.  More recent efforts have been undertaken by the 
US Bureau of Reclamation as part of the San Joaquin River Restoration Project to better understand 
current subsidence rates in in the vicinity of the San Joaquin River.  These efforts show subsidence of up 
to ½ foot per year in the southernmost portion of the Merced Region, with subsidence of more than 0.1 
feet per year occurring over most of the Merced Region west of Highway 99 (See Figure 26).  The US 
Army Corps of Engineers completed a study of longer-term historical subsidence in the area.  Their 
estimates of annual average subsidence over the 1931-2002 time period are shown in Figure 27.  

It should be noted the difference in impact of regional, uniform subsidence versus differential subsidence.  
Regional, uniform subsidence occurs over a large area.  This subsidence generally has little impact on 
structures (although it can impact large-scale infrastructure).  Differential subsidence occurs where some 
areas subside faster than others, damaging structures and other local infrastructure.  

Managing water levels in the southeastern portions of the Merced Region may reduce future subsidence, 
particularly with regards to dewatering of sensitive clay units. 
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Figure 26: Land Subsidence in the San Joaquin River Area, December 2011 – December 2012 

 Source: (US Bureau of Reclamation, 2012) 
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Figure 27: Average Annual Land Subsidence in the San Joaquin River Area, 1931 – 2001 

 

  

Source: (US Bureau of Reclamation, 2012) 
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3.9 Groundwater Quality 
Groundwater quality was not included in the ranking analysis as water quality is highly variable and 
regional water quality data is typically insufficient for understanding the local conditions around a 
recharge basin.  In general, groundwater quality in the Merced Region is good.  Maps of regional 
groundwater conditions based on averaged data from the past 5 years are shown for the primary regional 
(i.e., non-point source) contaminants in the basin, based on information in the Salt and Nutrient Study 
(AMEC and RMC, 2013).  Note that, to protect the privacy of groundwater supply well owners, the data 
were composited by Township and Range or by assessor’s parcel number, thus the results are averaged 
across space and time and should be used for regional perspective rather than to identify concentrations at 
any individual location. 

 TDS (Figure 28).  Values can be compared to the secondary maximum contamination level 
(SMCL)  

o 500 mg/l (recommended)  

o 1,000 mg/l (upper) and  

o 1,500 mg/l (short term) 

 Chloride (Figure 29).  Values can be compared to the SMCL  

o 250 mg/l (recommended)  

o 500 mg/l (upper) and  

o 600 mg/l (short term) 

 Nitrate (Figure 30).  Values can be compared to the maximum contamination level (MCL), 45 
mg/l (as nitrate) 

 Arsenic (Figure 31). Values can be compared to the MCL, 10 ug/l  

Individual contaminated sites can also impact the drinking water aquifer.  The water quality data should 
be taken into consideration when siting recharge facilities, but localized studies will be necessary to 
obtain the proper level of detail spatially and with depth. 
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Figure 28: TDS Concentrations 
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Figure 29: Chloride Concentrations 

 

 

 



 

 

Merced IRWM Plan Development  

Groundwater Recharge Feasibility Study  

August 2013 
 36 

 

Figure 30: Nitrate Concentrations 
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Figure 31: Arsenic Concentrations 

 

 

3.10 Surface Water Availability/Infrastructure 
Potential surface water for recharge purposes may be supplied from the Merced River, smaller water 
courses, and local runoff.  The Merced River is the principal surface water supply for the area.  
Figure 32 shows the mean annual streamflow for the Merced River near Stevinson.  The figure shows 
the variability in streamflow due to hydrologic conditions.  In the wettest year, an annual average of 
3,000 cubic feet per second (cfs) was recorded flowing past the Stevinson Area in the Merced River, 
while in the driest years average annual streamflow was less than 100 cfs.  Given the existing 
demands on the Merced River, it is the flows during the wetter periods that may be available for 
recharge. 

MID diverts water from the Merced River into their distribution system through the Northside Canal 
from the Merced Falls Dam and through the Main Canal from the Crocker-Huffman Diversion Dam.  
The Northside Canal serves 10,000 acres of farmland north of the Merced River.  Between 1994 and 
2007, MID diversions have ranged between 430,600 – 571,000 acre-feet per year (afy) and averaged 
about 500,000 afy (Nolte, 2009).  The Main Canal has a capacity of 2,000 cfs.  MID operates 825 
miles of water distribution facilities, of which 75% are earthen-lined canals, 14% are concrete lined 
channels, and 11% are pipelines (Merced Irrigation District, 2008) 
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Other surface water sources include permanent and ephemeral streams such as Bear Creek, Black 
Rascal Creek, Burns Creek, Canal Creek, Cottonwood Creek, Deadman Creek, Fahrens Creek, Little 
Dutchman Creek, Mariposa Creek, and Owens Creek. Gaging stations located on Burns Creek, Bear 
Creek, Mariposa Creek, and Owens Creek indicate that since 1993, annual outflow from the Region’s 
creeks has ranged from 15,000 AFY to 238,700 AFY, with an average of approximately 94,000 AFY 
(AMEC Geomatrix, 2008). DWR estimates that approximately half of the inflow from surface water 
bodies (approximately 47,000 AFY) infiltrates and recharges the Merced Subbasin (AMEC 
Geomatrix, 2008).  

 

Figure 32 Mean Annual Streamflow, Merced River near Stevinson, California 

 

3.11 Surface Water Quality 
Water quality in the Merced River is generally unaffected by agricultural activities above New Exchequer 
Dam, (Gronberg & Kratzer, 2006) and declines as the water flows through the Merced Region.  Water 
quality concerns in the lower Merced River include pesticides, notably DDT compounds and toxaphene, 
and trace elements (which could include includes arsenic, cadmium, chromium, copper, lead, mercury, 
nickel, or zinc) (Dubrovsky, Kratzer, Brown, Gronberg, & Burow, 1998). 

  

Source: Gronberg & Kratzer, 2006 
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3.12 Recharge Suitability Indices 
A Geographic Information System (GIS) overlay method is used to analyze available spatial data and 
integrate the information to interpret physical conditions and produce index maps.  The process involves 
multiple steps which include: 

 Obtaining or creating GIS datasets that influence groundwater recharge; 

 Applying ranking criteria and weights to each dataset;  

 Overlaying and analyzing the data layers and conducting calculations to aggregate data to 
produce index maps showing preferred areas for groundwater recharge. 

The digital data are used to evaluate the three recharge conditions presented in Table 2.  Natural recharge 
is an estimate of where recharge was more focused prior to development.  Anthropogenic recharge is an 
estimate of where recharge occurs, taking into account current land use and water use practices.  The 
Facility Siting index is a measure of locations that may be better suited for new spreading basins. An 
index ranking system is developed and applied using GIS.  The features for each dataset are ranked on a 
scale from 0 or 1 to 5 with 0 being least favorable conditions and 5 being most favorable conditions.  
Additionally, each dataset is weighted based on its importance in determining recharge.  The ranking and 
weighting factors are shown in Table 3.   

 

Table 2 Types of Data Used to Evaluate Recharge Conditions 

 Natural Anthropogenic Facility Siting 

Land use  √ √ 

Hydrologic soils group √ √ √ 

Surface slope √ √ √ 

Texture of subsurface materials, 0 -50 ft √ √ √ 

Texture of subsurface materials, 50 -100 ft √ √ √ 

Texture of subsurface materials, 100 -150 ft √ √ √ 

Corcoran Clay thickness √ √ √ 

Depth to groundwater  √ √ √ 

Groundwater flow direction   √ 
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Table 3 Ranking Factors and Quantification Methods 

Factor 
Quantification 

Method 
Attribute 

Natural 
Recharge 

Anthropogenic 
Recharge 

Facility Siting 

Weight Ranking Weight Ranking Weight Ranking
Appropriate 
land uses 

Land use is 
quantified by 
land use maps 

Land Use 
Idle 
Vacant 
Field Crops 
Pasture 
Other Crops 
Urban, Semi Ag 
Riparian, Water 
Native 

N/A N/A 5 

 
3 
3 
5 
5 
5 
1 
5 
3 

3 

 
5 
4 
3 
3 
2 
1 
0 
0 

Surface and 
Subsurface 
Conditions   

Soil permeability 
is quantified 
using soils data 
from USDA-
NRCS soil 
surveys in 
combination with 
slope and the 
depth to the 
Corcoran clay. 
 

Hydrologic 
Soils  
Group 
Type A 
Type B 
Type C 
Type D 
Not Surveyed  

5 

 
 
 
5 

3.75 
2.5 
1.25 
2.5 

5 

 
 
 
5 

3.75 
2.5 
1.25 
2.5 

4 

 
 
 
5 

3.75 
2.5 
1.25 
2.5 

Slope (degrees)
0–2 
3–5 
6–8 
9–15 
16+ 

1 

 
5 
4 
3 
2 
1 

1 

 
5 
4 
3 
2 
1 

2 

 
5 
4 
3 
2 
1 

Depth to 
Corcoran Clay 
Not present 
0-20 ft 
20-40 ft 
40-60 ft 
>60 ft 

1 

 
 
5 
4 
1 
2 
3 

1 

 
 
5 
4 
1 
2 
3 

2 

 
 
5 
4 
1 
2 
3 

Available 
storage 

Available 
storage is 
quantified by soil 
texture and 
depth to water  

Soil texture  
(0 to 50 ft) 
(% Coarse-
Grained 
Materials) 
80–100 
60–80 
40–60 
20–40 
0–20 

5 

 
 
 
 
5 
4 
3 
2 
1 

5 

 
 
 
 
5 
4 
3 
2 
1 

5 

 
 
 
 
5 
4 
3 
2 
1 

Soil texture  
(50 to 100 ft) 
(% Coarse-
Grained 
Materials) 
80–100 
60–80 
40–60 
20–40 
0–20 

5 

 
 
 
 
5 
4 
3 
2 
1 

5 

 
 
 
 
5 
4 
3 
2 
1 

5 

 
 
 
 
5 
4 
3 
2 
1 

Soil texture  5  5  5  
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(100 to 150 ft) 
(% Coarse-
Grained 
Materials) 
80–100 
60–80 
40–60 
20–40 
0–20 

 
 
 
5 
4 
3 
2 
1 

 
 
 
5 
4 
3 
2 
1 

 
 
 
5 
4 
3 
2 
1 

Depth to Water 
(feet) 
>80 ft 
60–80 ft 
40–60 ft 
20–40 ft 
10–20 ft 
0–10 ft 

5 

 
 
5 
5 
5 
5 

2.5 
1 

5 

 
 
5 
5 
5 
5 

2.5 
1 

5 

 
 
5 
4 
3 
2 
1 
0 

Flow 
Direction 

Flow direction is 
based on 
groundwater 
elevation maps 

Flow Direction 
Flow In 
Flow Out  
(low/ moderate 
slope) 
Flow Out  
(steep slope) 

N/A N/A N/A N/A 5 

 
5 

2.5 
 
 
1 
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3.12.1 Natural Recharge 
Figure 33 shows the results of the Natural Recharge Index.  The results show that most natural recharge 
from rainfall and stream flow sources occurred in the areas centered along Highway 99 to the northwest 
of Merced and along the path of the Merced River.  Areas with lower natural recharge are primarily along 
the northeasterly boundary and in the southern portions of the region. 

Figure 33: Index – Natural Recharge 
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3.12.2 Anthropogenic Recharge 
Figure 34 show the results of the Anthropogenic Recharge Index.  The results are somewhat similar to 
Figure 33 except that recharge is less in urbanized areas and higher on the surrounding irrigated 
agricultural lands. 

 

Figure 34: Index – Anthropogenic Recharge 
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3.12.3 Potential for Artificial Recharge 
Figure 35 shows the results of the Facility Siting Index.  The results show that the most promising 
locations for recharge facilities are generally along Highway 99 to the northwest of the City of Merced.  
More isolated areas that have higher potential for recharge exist in much of the basin to the north of a line 
extending from approximately Stevinson to the Merced Wastewater Plant to Le Grande. 

 

Figure 35: Index –Recharge Facility Siting 

 

 

3.13 Data Gaps 
Sufficient data was available to characterize recharge in the study area at a regional level.  As with most 
studies, additional data could improve or expand the analysis.  Data that would contribute the most toward 
improving the results are available canal capacities.  Additionally, the elevation of parcels in relation to 
the elevation of the relevant conveyance would help identify where water could be cost-effectively 
delivered.  Other items, such as sufficient water quality data, may not be cost effective for this type of 
regional analysis.  The GIS analysis has been developed in a flexible form such that additional data can be 
incorporated into the analysis as it becomes available. 

Canal available capacity was not readily available for the study area in a format suitable for inclusion in 
the GIS analysis.  Figure 36 shows the location of canals and pipelines for MID, Chowchilla Water 
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District, Merquin County Water District, and Stevinson Water District; however, the dataset does not 
contain attributes to determine where the canals have excess capacity and when that excess capacity 
occurs.  The availability of excess capacity is critical to move water to the recharge basins.  Discussions 
with MID, Chowchilla Water District, and other surface water users will be needed to determine where 
and when water can be moved to potential basins and to identify where canal improvements may be 
warranted.   

Figure 36: Surface Water Canals and Pipelines 

 

 

3.14 Local Considerations 

This analysis was performed at a regional scale.  Local conditions can vary significantly and should be 
confirmed prior to moving forward with specific sites.  For instance, local understanding of individual 
parcels of land that are known to be too sandy to effectively farm can often be very effective recharge 
sites, cost-effective for purchase, result in the sale of excavated materials, and can have water quality 
benefits from ceasing application of agrochemicals onto the sandy soil.  Alternately, there are known 
locations of high groundwater in areas generally between the cities of Atwater and Livingston, south of 
Highway 99 and north of Highway 140 (AMEC Geomatrix, 2008).  These areas will require special 
consideration to ensure that recharge activities could exist without exacerbating high water levels. 
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Additionally, local conditions can vary considerably from what can be shown in a regional analysis.  For 
this reason, local studies should be performed to determine the suitability of a site prior to design and 
construction.  These local studies should include collection of information on lithology, groundwater 
levels, presence of perched aquifers, groundwater quality, surface water availability and quality, and other 
locally relevant issues. 

3.15 Conclusions 

Understanding recharge is important for effective management of groundwater.  This analysis 
characterized recharge in three ways: natural, anthropogenic, and for purposes of locating recharge 
facilities.   

The analysis method selected is relatively straightforward, transparent, and repeatable.  The details of the 
analysis, the ranking and weighting of the datasets, should help improve the awareness of the Merced 
Region stakeholders of the importance of the recharge areas to the overall management and operation of 
the groundwater basin.  This awareness is intended to facilitate further discussion regarding how to best 
manage the local resources.   

The results from the analysis presented herein show the relative capability for recharge or suitability for 
recharge projects.  Based on these results, the location of historical and current recharge areas, the 
impacts of current and future land use changes, and where to concentrate efforts at determining feasibility 
for development of recharge facilities can be better understood and put to use for future groundwater 
management activities.  The results of this effort are also suitable for compliance with new groundwater 
management plan requirements of AB359, which, among other requirements, requires inclusion of a 
recharge map in groundwater management plans.   

The results of the study indicate that the best recharge areas are focused in a relatively small portion of 
the basin, near Livingston and Atwater.  Many of these areas are near the Merced River and more detailed 
analysis is warranted for potential projects to estimate the volume of recharged water that could be lost to 
the surface water system.  While benefits may be accrued from direct recharge projects, in-lieu recharge 
should be used extensively to provide recharge benefits across the Merced Region.  In-lieu projects do not 
require permeable materials above the aquifer for success and thus can be widely implemented across the 
region, where available surface water can be delivered to substitute for groundwater pumping. 

Recommendations for future work include identifying potential sites through stakeholder coordination, 
performing site specific analyses and field work, identifying source water and water rights, and 
confirming conveyance capacity.  In-lieu projects can be advanced through identification of additional 
water supplies, water delivery infrastructure, and/or water users. 

4 Codes and Regulations  
There are numerous codes and regulations that are relevant to the development of an artificial recharge 
basin.  The applicable codes and regulations and the related permits will vary depending on the specifics 
of the project.  Table 4 provides a summary of relevant codes and regulations.  Not all of these will be 
required for all projects, and additional needs may arise for other projects.  Specifically, several of the 
items in Table 4 relate to alterations of streams, which will likely not be relevant to the majority of 
potential projects in the Merced Region.   

The timing of the permits will depend on the permits required by the specific project.  The initial step 
should be to define the project.  The project description can then be used to determine the necessary 
permits.  For example, many projects would not require a Section 404 Permit, Streambed Alteration 
Agreement, CVFPB Encroachment Permit, or a Mining Permit.  However, a project may require 
additional unlisted permits.  For example, a project recharging recycled water would require significantly 
more analysis and additional permits. 
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Table 4: Summary of Potentially Relevant Codes and Regulations 

Item Potential Permit or Other Needs 

Federal  

Section 404 of the Clean Water Act 
Wetlands Delineation 
Section 404 Permit 

State  

California Environmental Quality Act (CEQA)a 

Environmental Impact Report (EIR) 
Mitigation Monitoring and Reporting Plan 
Findings and Statement of Overriding Consideration 

California Endangered Species Act 

Informal Consultation,  
Incidental Take Permit, or 
Consistency Determination 

California Fish and Game Code Section 1600 
(Streambed Alteration) Streambed Alteration Agreement 

Porter Cologne Water Quality Act 
Section 401 Water Quality Certification 
Section 402 NPDES Permit 

 Storm Water Pollution Prevention Plan 

State Water Resources Control Board Ensure appropriate water rights to source water 
Central Valley Flood Protection Board 
(CVFPB) CVFPB Encroachment Permit 

Local  
San Joaquin Valley Air Pollution Control 
District Dust Control Plan 
Merced County 
Surface Mining and Reclamation Act (SMARA) 

Mining Permit 
Reclamation Plan 

Other Local Considerations

Easements 
Grading and Excavation 

Permits 
Design Standards and 

Specifications 

Right-of-Way Crossings Building Permits Well Permits 

Encroachment Permits Tree Removal Permits  
Footnotes: 

a. CEQA incorporates numerous other state requirements, including the Native Plan Protection Act, 
California Fish and Game Code Sections 1800-1802, 3503, 3511, and 5050. 
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5 Monitoring Protocols 
Monitoring is necessary to quantify progress towards meeting overall sustainability goals for the basin 
and to monitor for the effectiveness of the recharge basins.  A portion of this need can be met through 
existing monitoring, although additional monitoring can improve the ability to quantify these items. 

5.1 Existing Protocols 
As described in the Merced Groundwater Basin Groundwater Management Plan Update (AMEC 
Geomatrix, 2008), groundwater levels have been measured by DWR, MID, and other entities since the 
1950s.  The GWMP developed a long-term network for monitoring overall groundwater conditions in the 
Merced Groundwater Basin, as shown in Figure 37.   

Figure 37: Existing Groundwater Monitoring Well Network 

 

Water quality is monitored in the basin for public supply wells and for domestic wells.  The public supply 
wells in the area are monitored for water quality for compliance with California Code of Regulations 
Title 22.  Additionally, Merced County Department of Environmental Health has monitored 18 domestic 
wells since 1988.  The GWMP added 20 agricultural wells to the water quality monitoring efforts, 
analyzing water for general minerals, nitrate, and arsenic on a 5-year frequency.  

Monitoring protocols for the area are presented in the GWMP, Appendix F.  These protocols include 
details on purging and sampling of monitoring wells and supply wells; sample containers, labels, 
preservation, and handling; quality control samples; field measurements; equipment cleaning; and 
documentation.   
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5.2 Recommendations 
Existing networks and protocols are designed to provide basin-level assessments of water levels and water 
quality.  This existing network should be sufficient to track progress towards meeting basin sustainability 
goals.  However, additional monitoring is needed for individual recharge basins.  This monitoring will 
require site-specific information, but will need to address the following needs: 

 Monitoring groundwater levels near the basin 

o To track water in the subsurface and its progress migrating towards aquifers where it can 
be extracted (monitor for project success).  Monitoring would be through nested, multi-
level groundwater wells. 

o To identify potential for harm due to waterlogging at adjacent properties.  This need will 
depend on the presence of relatively shallow fine-grained layers or relatively high 
groundwater levels.  Monitoring will be through shallow groundwater wells or 
piezometers. 

 Monitoring groundwater quality near the basin 

o To identify at an early time if there are water quality problems, such as mobilization of 
arsenic, uranium, or nitrate.  Monitoring may be performed through the same wells 
utilized for groundwater level monitoring if appropriately located. 

The extent of monitoring should be based on a qualitative cost-benefit analysis.  If the conditions near a 
recharge basin are well understood and there are few potential issues, there may not be substantial benefit 
from expensive monitoring.  However, if there is the potential to harm adjacent property owners or if 
there is the potential that recharged water may not be recoverable, then the cost of monitoring may be 
justifiable.  

6 Analytical Tools 

6.1 Existing Tools  
Existing analytical tools include groundwater models and monitoring databases. 

6.1.1 Groundwater Models and Integrated Hydrologic Models 
Previous groundwater models related to the Merced Basin were identified as part of this task.  Following 
are the models that were identified in the Basin and/or in the vicinity of the project area. 

 New Regional Integrated Water Resources Model 

 California Central Valley Groundwater-Surface Water Simulation Model (C2VSIM) 

 Central Valley Hydrologic Model (CVHM) 

 Castle Air Force Base Groundwater Model 

 WESTSIM 

 MercedSIM 

 Land Use and Water Demand Model (LUWDM) 

 Merced Area Groundwater Model (MAGM) 

Summary information on the following three models are available and are presented below. 

New Regional Integrated Water Resources Model 

The Merced Area Groundwater Pool Interests (MAGPI) are embarking on the development of a new 
integrated water resources model that will serve as an analytical tool for the quantification of the regional 
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water budget, planning and analysis of conjunctive use management strategies, design and evaluation of 
specific water supply projects, evaluation of groundwater recharge and banking operations, evaluation of 
recycled water and storm water projects, evaluation of flood control studies, and development of 
financing mechanisms and cost sharing arrangements among MAGPI members.  Development of the new 
model will improve the understanding of the surface water and groundwater flow system and response 
characteristics in the Basin, and aid in the evaluation of the state of the Merced Region in terms of rate 
and amount of potential overdrafts in the Basin, as well as rate and extent of regional water quality 
problems in the Basin.  With regards to groundwater recharge, the model will be suitable for regional 
analysis of the impacts and benefits of groundwater recharge, including the net gain in groundwater 
storage and any potential to raise regional groundwater levels to unacceptable depths.   

MAGPI has identified the following goals for development of the integrated water resources model: 

 Develop the model in a participatory and transparent manner to facilitate outreach and build 
technical understanding among basin stakeholders. 

 Document the model thoroughly to make it accessible to interested parties. 

 Determine the level of model spatial and temporal resolution needed to satisfy basin water 
planning objectives. 

 Establish the capability to evaluate alternative conjunctive water management strategies, 
including construction of recharge basins or injection wells, and implementation of initiatives to 
increase surface water sales (in lieu water programs). 

 Establish the capability to identify beneficiaries of alternative conjunctive water management 
initiatives and support development and evaluation of alternative cost sharing formulae. 

 Provide assistance to individual MAGPI member agencies in their planning efforts. 

 Develop better understanding of basin operations by the public.  

 Address specific issues, including: 

o Possible effects on the movement of contaminant sites at Castle Airport  

o Impacts of groundwater pumping in the vicinity of the Merced River on Merced River 
flows 

o Urban growth impacts 

 Establish the ability to add water quality modeling capability to the model, or based on the model, 
in the future. 

MAGPI has also identified the following specific objectives for the model to develop an analytical tool 
that can: 

 Evaluate the natural recharge rates 

 Simulate surface water systems operations and also dynamically compute the stream-aquifer 
interactions as well as unlined canal-aquifer interactions 

 Simulate reservoir operations of Lake McClure 

 Assists in better understanding the groundwater flow system characteristics and behavior in the 
Merced Groundwater Basin area, as well as within local sub-areas of interest 

 Provide a measure of meeting the goals and objectives of the GWMP and the IRWMP 

 Assist in quantifying the effects of use of storm water and recycled water 

 Quantify the effects of groundwater storage and banking 

 Simulate the groundwater and surface water system responses to different pumping and recharge 
programs in the model area 
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 Quantify the impacts of various land use and water supply strategies on groundwater and surface 
water resources in the Basin 

The new model is anticipated to be completed in 2014. 

California Central Valley Groundwater-Surface Water Simulation Model (C2VSIM) 

The California Department of Water Resources (DWR) developed the California Central Valley 
Groundwater-Surface Water Simulation Model (C2VSIM) as a tool to aid in water management planning. 
C2VSIM simulates the response of the groundwater and surface water flow systems to surface and ground 
water stresses based on hydrologic data beginning in 1921 using a grid with more than 30,000 nodes.  
Simulation includes groundwater flow coupled with land surface, river, lake, unsaturated zone and small 
watershed processes.  Water demands are also simulated based on land use, soil and climatic conditions, 
and agricultural management parameters.  C2VSIM is developed using version 3.02 of DWR’s Integrated 
Water Flow Model (IWFM).   

Central Valley Hydrologic Model (CVHM) 

The Central Valley Hydrologic Model (CVHM) was developed in 2009 by the USGS to model Central 
Valley water supply and water demand, and simulates surface water and groundwater flow. CVHM 
includes a geospatial database, a texture model, and is simulated using MODFLOW and the Farm 
Process. The model utilizes 20,000 uniform model cells with an area of 1 mi2 each and divides the aquifer 
horizontally into 10 layers (U. S. Geological Survey - California Water Science Center, 2012).   

Castle Air Force Base Groundwater Model 

A model was developed in 1988 by Lizanne Avon titled "A contaminant transport model of 
trichloroethylene movement in groundwater at Castle Air Force Base, California" No additional data are 
currently available.  Any localized model around the Castle Airport Aviation and Development Center 
would be focus on contaminants and would likely not cover areas that are well suited for recharge due to 
that contamination. 

WESTSIM 

WESTSIM is an IWFM-based groundwater and surface water simulation model of the west-side of the 
San Joaquin Valley.  The model was developed in 2006 by the U.S Bureau of Reclamation largely to 
assist in addressing subsidence, climate change, streamflow, and TMDL issues. 

MercedSIM 

MercedSIM is a Lawrence Berkeley National Laboratory application that simulates the hydrology of east 
and west‐side of Merced County.  MercedSim incorporates WESTSIM and expands to the east, utilizing 
the same 7-layer structure as WESTSIM.  Additional data from the east of the San Joaquin River was 
incorporated from DWR, MID, and Geomatrix to create a model with a 10-year simulation period of 
1990-2000. The model is not currently available for use. 

Land Use and Water Demand Model (LUWDM) 

The Land Use and Water Demand Model (LUWDM) was used in 2001 to calculate monthly demand for 
Merced River diversions and water demand for agricultural and municipal use.   

Merced Area Groundwater Model (MAGM) 
The Merced Area Groundwater Model (MAGM) was used in in 2001 in conjunction with LUWDM and 
MRSIM to simulate groundwater levels and flow directions for the project area.  It is not currently known 
what software or algorithms were used for this model. 

6.1.2 Surface Water Models 
Previous surface water models related to the Merced Basin were identified as part of this task.  Following 
are the models that were identified in the Basin and/or in the vicinity of the project area. 
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 Merced River Simulation Model (MRSIM) 

 CalSim II 

 CalSim III 

Summary information on the following three models are available and are presented below. 

Merced River Simulation Model (MRSIM) 

Merced River Simulation Model (MRSIM) is a mass balance sequential simulation model that operates 
Lake McClure on a monthly basis to satisfy irrigation needs within MID boundaries.  MRSIM is written 
in FORTRAN and is designed specifically to simulate Lake McClure and the Merced River downstream 
to Cressey. The algorithms for this model are not currently known. 

CalSim II 

CalSim II is a planning model developed by the Department of Water Resources (DWR) and the U.S. 
Bureau of Reclamation (Reclamation). It simulates the State Water Project (SWP) and the Central Valley 
Project (CVP) and areas tributary to the Sacramento-San Joaquin Delta. CalSim II provides quantitative 
hydrologic-based information to those responsible for planning, managing and operating the SWP and the 
CVP. As the official model of those projects, CalSim II is typically the system model that is used for any 
interregional or statewide analysis in California. CalSim II uses described optimization techniques to 
route water through a CVP-SWP system network representation. The network includes over 300 nodes 
and over 900 arcs, representing 24 surface reservoirs and the interconnected flow system. 

The model operates on a monthly time step from water year 1922 through 2003. Using historical rainfall 
and runoff data, which has been adjusted for changes in water and land use that have occurred or may 
occur in the future, the model simulates the operation of the water resources infrastructure in the 
Sacramento and San Joaquin river basins on a month-to-month basis during this 82-year period. In the 
model, the reservoirs and pumping facilities of the SWP and CVP are operated to assure the flow and 
water quality requirements for these systems are met. The model assumes that facilities, land use, water 
supply contracts, and regulatory requirements are constant over 82 years from 1922 to 2003, representing 
a fixed level of development (U.S. Bureau of Reclamation, 2008). 

CalSIM III 

CalSIM III is currently under development to address weaknesses identified in CalSim II.  Goals for 
CalSim III development include: 

 Improve accuracy of water supply estimates 

 Create finer model spatial resolution 

 Update agricultural demand calculations and water use efficiencies 

 Associate agricultural demand with the correct water supply source 

 Reconcile differences between C2VSIM and CalSim 

 Improve the representation of groundwater (Yin & Arora, 2007) 

CalSim III has not been publically released. 

6.1.3 Data Management Tools 
The Merced Groundwater Basin Groundwater Management Plan Update (AMEC Geomatrix, 2008) 
indicates that the member agencies upload data into a centralized repository for storage and analysis.  As 
part of the IRWMP development, a data management tool, HydroDMS, will be developed and 
implemented.  This will allow data to be available to member agencies and the public through an internet 
website.  
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6.2 Recommended Tools 
The basic tools needs for developing and implementing a recharge program are the ability to estimate the 
benefits and impacts of recharge project and the ability to share information with stakeholders.  Existing 
tools and tools under development meet the bulk of those needs.  Recommendations for additional tools 
include: 

 Water Availability Tool.  A water availability tool would include information on streamflow, 
water rights, and available canal capacities.  This could be based on historical data or could be a 
more dynamically driven model based on the datasets of the integrated hydrologic model.  The 
purpose of the tool would be to indicate when and where there is the ability to move water 
through existing infrastructure and to identify where small cost-effective infrastructure changes 
can be made to increase the ability to recharge water. 

 Water Accounting Tool.  A water accounting tool would account for surface water and 
groundwater use throughout the region.  The tool would allow for the analysis of net water use, 
taking into consideration the connectivity between the surface water system and the groundwater 
system.  

7 Alternatives 
Alternatives were developed to analyze the ability to meet basin sustainability goals through additional 
artificial recharge.  This analysis was done at a conceptual, high-level analysis.  Actual selection of 
recharge basins will be based on this and future site-specific, technical analysis as well as on the ability to 
identify willing sellers and other non-technical metrics.   

As discussed in Section 2, the Merced Groundwater Basin is currently thought to be in a state of declining 
groundwater levels.  Work performed for the Groundwater Management plan indicated that over the 
period of 1980 through 2007 there was an annual average loss of 26,000 AFY of groundwater from the 
Merced Groundwater Basin, which is similar to the Merced Region, but does not include the portion of 
the Merced Region north of the Merced River.  Alternatives were developed based on measured 
infiltration rates from Cressey Basin (located on 19 acres  north of Winton on the southwest corner of 
Mercedes Avenue and Jones Road) and from other basins throughout the state.  Infiltration rates seen over 
a two-month period at Cressey Basin were approximately 12 ft/day, 14 ft/day, and 1 ft/day for Ponds 1, 2, 
and 3, respectively.  Assuming 4 months of recharge per year occurring on 50% of all years, this results in 
an average recharge of 720, 840, and 60 ft/year for the three ponds, respectively.  Elsewhere in California, 
ponds typically recharge at a rate of between 100 and 700 ft/year (see Table 5).  These values are 
obviously dependent on water availability and local geologic conditions, but provide a starting point for a 
regional analysis of the amount of land required to address overdraft.   

The footprint of recharge basins needed to address the 26,000 AFY of artificial recharge was developed 
based on an average annual recharge rate of 100 ft/yr, 400 ft/yr, and 700 ft/yr.  Obtaining the 26,000 AFY 
recharge will require: 

 at 100 ft/yr, approximately 260 acres  

 at 300 ft/yr, approximately 90 acres  

 at 600 ft/yr, approximately 40 acres  

To provide a sense of scale, these sizes are shown on Figure 38 along with the rankings from the 
Recharge Facility Siting Index that are within ½ mile of a MID canal or pipeline.  Delivery infrastructure 
for other entities is not shown due to a lack of available data. 

Development of recharge facilities will require additional site-specific investigations and/or pilot projects.  
The appropriate number of recharge basins (i.e., whether to have one or two larger basins or several 
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smaller basins) will depend on identifying the balance between increased infrastructure costs of multiple 
locations with decreased mounding issues and potentially more uniform distribution of project benefits.  
The locations themselves will need to be identified based on the suitability presented in this technical 
memorandum as well as available canal capacity, water availability, land availability, and land cost.   

At this stage, five opportunity areas have been identified based on the information presented in this effort, 
as shown in Figure 39.  Further discussions based on these opportunity areas is recommended.   

In implementation, the locations and the sizes of the location will differ from what is shown due to 
availability of land for purchase, canal capacity limitations, water availability, and other factors.  Also, 
note that as basins become larger the recharge rates decline due to reduced ability for lateral movement of 
recharged water.   

 

Table 5: Measured Recharge Rates from Existing Recharge Basins 

Recharge Basin Agency Location 
Recharge Rate 

(ft/yr) 

Cressey Basin, Pond 1 Merced Irrigation District Winton 720a 

Cressey Basin, Pond 1  Merced Irrigation District  Winton  840a 

Cressey Basin, Pond 1  Merced Irrigation District  Winton  60a 

Rapid Infiltration Extraction (RIX) 
Colton/San Bernardino Regional 
Tertiary Treatment and Water 
Reclamation Authority 

Riverside 

100b 

LAC Recharge Area Palmdale Water District (PWD) Antelope Valley 30b 

ULRC Recharge Area Palmdale Water District (PWD) Antelope Valley 13b 

LLRC Recharge Area Palmdale Water District (PWD) Antelope Valley 30b 

Sweetwater Recharge Facilities City of Tucson Tucson, AZ 380b 

Turner Basins @ Chino Basin Inland Empire Utilities Agency Ontario 29b 

Warner Basin Orange County Water District Orange County 110b 

Anaheim Lake Orange County Water District Orange County 390b 

Kraemer Basin Orange County Water District Orange County 670b 

Miller Basin Orange County Water District Orange County 660b 

Burris Basin Orange County Water District Orange County 78b 

Santiago Basins Orange County Water District Orange County 210b 

Footnotes: 
a. Recharge rate based on rates measured for 2 months.  Assumes 4 months of recharge occurring 50% of 

years. 
b. Recharge rates based on average annual recharge divided by pond area. 
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Figure 38: Footprint of Recharge Basins Estimated as Needed to Address Overdraft and 
Recharge Facility Siting Index within 0.5 Miles of Canals and Pipelines 
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Figure 39: Opportunity Areas with Groundwater Elevations and Recharge Facility Siting Index 

 

 

7.1 Opportunity Area A 
Opportunity area A is located just south and east of Livingston.  This area is noted as having “sugar sand” 
that is conducive to rapid recharge.  It is also located in an area mapped with the highest potential for 
recharge and is located sufficiently away from the northeasterly boundary of the Merced Region to limit 
losses to the neighboring basin and/or the Merced River.  However, with regards to groundwater levels, it 
should be noted that this area has been mentioned as having problems with high groundwater levels (see 
Figure 19), and localized groundwater level conditions will require analysis prior to implementing any 
project.  

With regards to the datasets comprising the Recharge Facility Siting Index, Opportunity Area A is: 

 Moderately rated for land use, with predominantly agricultural uses 

 Highly rated for hydrologic soils group, with predominantly A and B soils 

 Highly rated for slope, with predominantly less than 2% slopes 

 Highly rated for texture at 0 – 50 ft below ground surface, with areas predominantly higher 
classifications 

A B 

C

D

E 
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 Variably rated for texture at 50 – 100 ft below ground surface, with areas in all but the lowest 
classification 

 Variably rated for texture at 100 – 150 ft below ground surface, with areas in all classifications 

 Highly rated for thickness of Corcoran Clay, with 0 – 20 feet of Corcoran Clay 

 Moderately rated for depth to groundwater, with areas in the middle classifications 

 Highly rated for flow direction, with predominantly flow inward toward pumping depressions 

 While not included in the index, the area is away from subsidence indicated in previous studies 
and would not have a significant benefit in reducing subsidence 

 While not included in the index water quality is generally good, with TDS, chloride, nitrate, and 
arsenic below regulatory limits.  

7.2 Opportunity Area B 
Opportunity Area B is located north of Planada.  This area has been noted as having existing local 
analysis that could provide local data necessary for recharge siting, the Southeast Quadrant Well Field 
Feasibility Study.  It is also located in an area mapped as having average to high potential for recharge 
and is located along major water delivery infrastructure.  

With regards to the datasets comprising the Recharge Facility Siting Index, Opportunity Area B is: 

 Highly rated for land use, with predominantly agricultural uses.   

 Moderately to poorly rated for hydrologic soils group, with predominantly B and C soils 

 Variably rated for slope, with generally less than 2% slopes 

 Variably rated for texture at 0 – 50 ft below ground surface, with areas in all classifications 

 Variably rated for texture at 50 – 100 ft below ground surface, with areas in all classifications  

 Poorly rated for texture at 100 – 150 ft below ground surface, with areas in the lower 
classifications 

 Highly rated for thickness of Corcoran Clay, no Corcoran Clay present 

 Highly to moderately rated for depth to groundwater, with areas in the top three classification 

 Highly rated for flow direction, with predominantly flow toward the middle of the basin  

 While not included in the index, the area is away from subsidence indicated in previous studies 
and would not have a significant benefit in reducing subsidence 

 While not included in the index water quality is generally good, with TDS, chloride, nitrate, and 
arsenic below regulatory limits.  

7.3 Opportunity Area C 
Opportunity Area C is located in the southern corner of the Merced Region, near El Nido.  While the area 
as mapped as having a low potential for recharge, the proximity to major water delivery infrastructure and 
the need for equitable distribution of recharge benefits makes this location an opportunity area.   

With regards to the datasets comprising the Recharge Facility Siting Index, Opportunity Area C is: 

 Highly rated for land use, with predominantly agricultural uses.   

 Variably rated for hydrologic soils group, with all soil types 
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 Highly rated for slope, with less than 2% slopes 

 Poorly rated for texture at 0 – 50 ft below ground surface, with areas in the lowest two 
classifications 

 Moderately to poorly rated for texture at 50 – 100 ft below ground surface, with areas in the 
lower three classifications  

 Poorly rated for texture at 100 – 150 ft below ground surface, with areas predominantly in the 
lowest classification 

 Variably rated for thickness of Corcoran Clay, with all classification present 

 Highly rated for depth to groundwater, with areas in the top three classifications 

 Moderately to poorly rated for flow direction, with predominantly flow toward the basin 
boundary to the south. 

 While not included in the index, the area is the most impacted by historical subsidence and 
additional recharge could reduce the risk of future subsidence. 

 While not included in the index water quality is generally good, with TDS, chloride, nitrate, and 
arsenic below regulatory limits.  

7.4 Opportunity Area D 
Opportunity Area D is located in the eastern corner of the Merced Region, east-northeast of Chowchilla.  
While away from MID delivery infrastructure, this area may represent an opportunity to work with 
Chowchilla Water District to implement a project to improve groundwater conditions in both the Merced 
and Chowchilla Subbasins.  It is located in an area mapped as having average to high potential for 
recharge and is located along the Chowchilla River.  

With regards to the datasets comprising the Recharge Facility Siting Index, Opportunity Area D is: 

 Variably rated for land use, with a mix of agricultural uses and native vegetation.   

 Variably rated for hydrologic soils group, with B, C, and D soils 

 Variably rated for slope, with generally less than 2% slopes 

 Variably rated for texture at 0 – 50 ft below ground surface, with areas in all classifications 

 Moderately to poorly rated for texture at 50 – 100 ft below ground surface, with areas in the 
lower three classifications  

 Variably rated for texture at 100 – 150 ft below ground surface, with areas in all classifications 

 Highly rated for thickness of Corcoran Clay, no Corcoran Clay present 

 Highly rated for depth to groundwater, in the top classification 

 Highly rated for flow direction, with predominantly flow along the basin boundary (noting that 
this project will require collaboration with Chowchilla Water District and any potential losses to 
Chowchilla Subbasin would thus be a benefit to the project partner)  

 While not included in the index, the area is away from subsidence indicated in previous studies 
and would not have a significant benefit in reducing subsidence 

 While not included in the index water quality is generally good, with TDS, chloride, nitrate, and 
arsenic below regulatory limits.  
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7.5 Opportunity Area E 
Opportunity Area E is located in the eastern portion of the Merced Region, near Le Grand.  It is located in 
an area with relatively fewer recharge opportunities, with the bulk of the most suitable land located in and 
around Opportunity Area A.  

With regards to the datasets comprising the Recharge Facility Siting Index, Opportunity Area E is: 

 Variably rated for land use, with a mix of uses.   

 Highly rated for hydrologic soils group, with B, C, and D soils 

 Highly rated for slope, with generally less than 2% slopes 

 Moderately to poorly rated for texture at 0 – 50 ft below ground surface, with areas in the lower 
three classifications  

 Poorly rated for texture at 50 – 100 ft below ground surface, with areas in the lower two 
classifications  

 Poorly rated for texture at 100 – 150 ft below ground surface, with areas in the lower two 
classifications  

 Highly rated for thickness of Corcoran Clay, no Corcoran Clay present 

 Highly rated for depth to groundwater, in the top classification 

 Highly to moderately rated for flow direction, with some groundwater flow towards the 
southeastern boundary or internal sinks near that boundary.  Note that some losses here could be a 
benefit to Chowchilla Water District and maybe an opportunity for partnering on this effort.   

 While not included in the index, the area on the edge subsidence indicated in previous studies and 
could potentially have a small significant benefit in reducing subsidence 

 Regional analysis shows that arsenic concentrations in the area may be elevated.  This warrants 
additional study, particularly if the water is intended for drinking water purposes.   

8 Implementation 
Implementation of recharge activities requires: 

 Identification of the role recharge is expected to play in meeting the overall 
sustainability goal of the basin, as opposed to other options such as conservation.   

 Identification of non-basin infrastructure needs, such as canal improvements. 

 Identification of potential regional partnerships, such as with Chowchilla Water 
District 

 Identification of parcels for projects, which should include 

o Owner willing to sell at no more than market price 

o Adequate size for a feasible project 

o High score on the Recharge Facility Siting Index 

o Close proximity to a canal with available capacity and the ability to deliver water 
via gravity or low-head booster pumps.   

o Sufficiently far from point source contaminants 

o Above aquifer with suitable quality for beneficial use of extracted water 
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o Ability to extract water for beneficial use, through new or existing facilities 

 Identification of benefits and impacts through use of modeling tools. 

 Identification of funding for development of the projects as well as operation and 
maintenance 

 Development of permits and other items required by regulation 

 Construction 

 Monitoring 

 Operation and Maintenance 
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MID/FERC/USFWS Agreements 
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UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Merced Irrigation District    Project No. 2179-000

                                 
NOTICE OF AUTHORIZATION FOR CONTINUED PROJECT OPERATION

(March 5, 2014)

On February 27, 2012, the Merced Irrigation District, licensee for the Merced 
River Hydroelectric Project, filed an Application for a New License pursuant to the 
Federal Power Act (FPA) and the Commission's regulations thereunder.  The Merced 
River Hydroelectric Project is located on the Merced River in Merced and Mariposa 
counties, California.

The license for Project No. 2179 was issued for a period ending February 28,
2014.  Section 15(a)(1) of the FPA, 16 USC 808(a)(1), requires the Commission, at the 
expiration of a license term, to issue from year-to-year an annual license to the then 
licensee under the terms and conditions of the prior license until a new license is issued, 
or the project is otherwise disposed of as provided in section 15 or any other applicable 
section of the FPA.  If the project's prior license waived the applicability of section 15 of 
the FPA, then, based on section 9(b) of the Administrative Procedure Act, 5 USC 558(c), 
and as set forth at 18 CFR 16.21(a), if the licensee of such project has filed an application 
for a subsequent license, the licensee may continue to operate the project in accordance 
with the terms and conditions of the license after the minor or minor part license expires, 
until the Commission acts on its application.  If the licensee of such a project has not filed 
an application for a subsequent license, then it may be required, pursuant to 18 CFR 
16.21(b), to continue project operations until the Commission issues someone else a 
license for the project or otherwise orders disposition of the project.

If the project is subject to section 15 of the FPA, notice is hereby given that an 
annual license for Project No. 2179 is issued to the licensee for a period effective March
1, 2014 through February 28, 2015 or until the issuance of a new license for the project or 
other disposition under the FPA, whichever comes first. 

20140305-3063 FERC PDF (Unofficial) 03/05/2014
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Project No. 2179 - 2 -

If issuance of a new license (or other disposition) does not take place on or before
February 28, 2015, notice is hereby given that, pursuant to 18 CFR 16.18(c), an annual 
license under section 15(a)(1) of the FPA is renewed automatically without further order 
or notice by the Commission, unless the Commission orders otherwise.  If the project is 
not subject to section 15 of the FPA, notice is hereby given that the licensee, Merced 
Irrigation District, is authorized to continue operation of the Merced River Hydroelectric 
Project, until such time as the Commission acts on its application for a subsequent 
license.

Kimberly D. Bose,
Secretary.
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Appendix 3-7 

MID Production Wells Rendered Inoperable during the 2014 
Irrigation Season Due to Drought 

  



PUMP # SIDE HP
WELL CASE 
DEPTH

Well 
Depth PUMP SET DIAMETER PUMP TEST BOWLS ACTION COSTS

THIS 
YEAR Priority

Tail 
End

241 Livingston C Side 40 204' 237 100'? 16 1.62 2 ST 12MB LOW $12,000 Y 1 done

242 Livingston C Side 40 220' 240 120' 16 2.08 3 ST LOW $12,000 Y 2 later 

213 Fairfield B Side 60 172' 315 95' 16 2.52 1 ST 14HMO LOW $12,000 N 3 later T

215 Fairfield B Side 60 244' 286 105'? 16 1.51 2 ST 14DHL LOW $12,000 Y 4 done NT

176 Livingston A Side 75 192' 202 120'? 16 3.69 2 ST 14"3RLC‐BJ LOW $12,000 Y 5 NT

30 Fairfield B Side 40 224 258 80' 16 2.19 1 ST 14JHO LOW $12,000 Y 6 NT

116 Fairfield C Side 40 380 765 120'? 16 1.21 ? LOW $12,000 Y 7 NT

173 Livingston A Side 60 168' 181 100' 16 2.67 1 ST 14"CGHC‐BJ LOW $12,000 Y 8 NT

140 Fairfield C Side 40 245' 265 145' 16 0.81 2 ST 12MB LOW $12,000 Y 9 NT

200 Fairfield C Side 60 336 590 145' 16 0.75 2 ST 14JMO‐US LOW $12,000 Y 10 NT

192 Livingston B Side 50 168' 186 90' 16 2.36 1 ST 14"CGHC‐BJ LOW $12,000 Y 11 NT

186 Escaladian B Side 60 168' 183 100' 16 2.34 2 ST 14HH‐WOR. LOW $12,000 Y 12 NT

168 Livingston A Side 75 188' 204 128' 16 2.4 2 ST 14"3RLC‐BJ LOW $12,000 Y 13 NT

236 Escaladian A Side 60 360' 574 155' 16 1.5 2 ST 14DHL LOW $12,000 Y 14 NT

184 Livingston A Side 50 200' 243 90' 16 1.5 1 ST 14"CGHC‐BJ LOW $12,000 Y 15 NT

67 Le Grand B Side 15 112 285 50' 14 0.72 1 ST 12"MC LOW $12,000 Y 16 NT

3B Livingston A Side 40 116 180 120' 16 0.95 2 ST  RE $36,800 Y NT

125 Le Grand B Side 25 84 163 140 18 1.4 2 ST 11CMC RE $83,200 Y NT

194 Livingston B Side 60 120 137 100' 16 1.06 1 ST 14"CGHC‐BJ RE $36,000 Y NT

223 Fairfield B Side 60 128 195 100' 16 3.35 2 ST 14DHL RE $94,400 Y NT

36.63 Total $442,400
LOW $192,000
RE $250,400

181 Livingston B side 60 136 156 100' 16 2.19 1 ST 14"CGHC

182 Livingston B side 50 148 160 90'? 16 2.08 2 ST 14HH

26 Livingston B side 50 184 filled to 170 140' 16 2.5 2ST 12MB

41 Livingston B side 25 90 105 42' 12"‐16" ? 2.35

52 Livingston B side 30 252 252 110' 14 2.61 2ST 12HXB

103 Livingston B side 25 42 63 40' 18" 2.1 2ST POMONA

188 Escaladian B Side 60 220 247 100' 16 1.84 14"CGHC-BJ

MID Production Wells Rendered Inoperable During the 2014 Irrigation Season due to the Drought
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Appendix 3-8 

MID and El Nido Groundwater Level Data 
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Summary of MID Wells that have Data for all years (2009‐2013) 
Page 2 to 5
Well ID 2009 2010 2011 2012 2013

1 73.1 73.1 76.1 76.1 77.6
2B 84.5 80.5 80.3 81.1 83.8
3B 83.7 83.9 84.7 85.9 94.5
7B 75.5 73.6 75.9 79.4 82.5
8 70.9 67.0 69.7 73.3 112.3
9 69.2 66.9 70.0 71.2 78.7
12B 72.0 72.2 73.4 75.4 84.5
12 81.6 81.6 87.1 88.6 81.5
13 58.8 64.0 65.8 67.3 75.5
18A 53.5 52.2 52.9 58.0 61.3
20A 52.9 50.4 50.3 53.2 58.0
22 53.1 50.4 53.4 54.8 63.5
23 51.2 50.0 55.3 57.9 60.2
24A 43.1 42.3 45.0 63.0 47.9
26A 58.0 57.8 54.9 55.5 69.7
26 51.8 53.1 53.4 51.0 63.4
27A 36.6 35.9 36.1 37.0 46.9
30 30.6 24.4 50.9 63.1 41.9
31 39.6 41.6 43.6 41.1 49.7
32 76.4 78.3 72.6 74.9 77.2
33 57.5 57.3 60.5 59.0 70.3
38 37.9 34.9 32.9 37.5 42.1
40A 91.9 92.3 80.1 82.5 95.6
41 38.1 40.0 39.9 42.6 42.0
42A 47.5 49.1 48.0 52.5 59.3
43 44.5 35.0 47.5 48.3 44.9
45 59.5 58.9 61.9 64.7 74.1
46 32.5 31.8 32.1 34.2 39.4
48 73.3 66.7 68.4 70.7 73.7
49 37.5 34.4 33.4 33.6 37.8
50 39.5 36.3 35.9 37.7 44.1
51 33.4 28.5 29.5 35.3 33.9
52 41.5 37.5 39.0 44.0 53.5
57B 42.9 40.6 45.2 45.5 60.5
58 64.0 62.8 64.9 65.9 66.0
59B 59.3 57.7 59.3 62.2 64.6
60 39.3 40.1 40.7 41.9 49.6
61 52.8 51.9 53.8 56.2 58.5
64 45.0 42.9 41.3 49.8 47.5
65 30.1 30.3 31.7 37.1 39.8
69 40.2 40.8 41.5 45.0 59.9
72 59.3 58.5 62.1 61.8 67.0
73A 64.9 64.7 62.8 69.7 73.9
74 44.3 43.2 43.3 45.4 49.3
78 61.6 59.0 62.8 64.5 70.3
80 93.5 87.7 84.4 84.3 89.8
82 50.0 41.1 43.7 45.2 51.0
83A 46.5 46.7 37.2 54.9 51.5
84 41.6 45.1 43.1 44.0 47.0
87A 72.0 69.6 69.2 71.7 8.9
90 65.5 55.8 64.0 70.5 82.2
97A 43.9 40.7 43.8 64.6 61.3

2



98A 51.9 49.0 45.3 49.5 64.6
102 27.4 26.5 25.0 24.8 31.2
105 62.0 65.0 65.3 68.3 70.5
106 60.4 48.4 57.3 58.5 70.4
107 45.2 56.3 54.8 64.6 69.6
108 48.0 50.8 50.3 50.0 59.1
109 51.9 51.9 52.4 50.6 57.6
114 47.6 47.7 50.4 51.7 59.1
115 31.6 29.8 29.0 31.3 36.2
116 78.0 63.0 52.2 71.1 82.7
120A 47.3 45.8 49.4 49.2 55.3
121A 86.7 90.2 90.8 93.6 112.4
123 45.3 47.2 45.0 45.7 56.1
124 58.0 54.0 57.0 57.1 57.4
125 80.2 41.0 38.5 37.9 44.1
127 58.0 56.7 56.8 61.4 66.6
128 54.7 51.7 54.6 56.9 60.9
129 72.0 71.8 64.7 74.3 79.3
132 70.9 69.9 73.5 73.6 79.9
133 54.4 53.2 50.3 50.5 56.6
134A 54.4 53.2 50.3 50.5 56.6
136 37.5 34.3 32.0 46.0 44.1
137 62.1 59.3 55.5 59.9 66.3
138 61.0 61.0 58.0 64.7 75.9
140 47.0 46.7 47.0 62.2 97.0
144 61.0 61.0 63.2 69.5 72.4
145 38.9 45.8 43.2 44.3 50.3
148 51.7 50.1 52.8 54.9 60.6
149 77.5 65.8 81.0 90.0 101.1
151 58.1 57.5 53.5 56.1 57.9
153 81.5 81.1 82.1 85.5 96.5
156A 52.5 49.5 49.6 51.4 61.4
159 53.8 50.9 50.5 55.9 50.2
160 52.9 50.7 48.5 65.7 63.5
161 50.5 52.0 46.5 53.8 62.0
162 56.8 56.3 50.3 54.6 65.0
163 58.0 61.0 64.7 70.0 78.7
164 77.2 64.5 55.5 62.4 61.7
165 81.1 102.1 108.0 76.7 124.8
166 72.2 74.9 75.6 79.3 86.0
167 68.6 65.6 69.0 78.9 89.7
168 70.6 74.2 73.8 80.0 82.2
169 76.7 75.8 76.1 75.4 85.9
170 69.5 64.7 75.1 83.7 88.3
171 90.7 77.5 78.5 76.3 79.7
172 68.6 71.0 72.6 73.3 73.0
173 74.5 75.8 74.9 83.7 91.0
174 80.9 80.1 79.0 81.0 91.5
175 87.2 79.9 79.9 82.8 88.5
176 75.3 75.1 74.1 82.5 87.7
177 76.0 74.9 74.6 78.3 80.0
178 84.1 80.0 83.7 87.0 92.0
179 82.8 78.2 87.7 86.8 94.2
180 78.0 77.1 76.9 81.5 84.3
181 82.2 81.5 81.3 83.7 89.7

3



182 83.8 80.8 82.9 85.5 88.3
184 83.1 80.3 83.6 84.6 87.4
185 85.3 77.1 76.1 78.9 85.9
186 94.8 88.0 89.0 90.7 98.8
187 93.3 87.8 84.8 88.1 91.2
188 77.2 81.6 79.4 81.0 92.6
189 75.4 74.7 75.4 77.4 84.8
191 87.0 86.2 86.6 87.5 98.7
192 67.2 67.7 69.1 71.7 78.3
193 68.8 71.2 71.1 71.6 78.8
194 61.4 65.4 66.7 65.5 75.3
195 102.0 93.9 89.2 115.1 94.0
196 52.2 49.5 48.8 53.2 64.3
197 53.5 52.5 52.1 56.5 61.5
198 36.0 40.9 35.2 42.0 47.4
200 83.8 85.2 84.7 94.1 116.4
201 44.1 41.9 39.8 37.7 44.1
202 52.0 51.7 44.5 38.9 52.0
203 39.6 38.5 40.2 41.6 49.4
204 30.9 31.4 31.8 32.8 41.0
205 50.1 48.5 46.3 46.4 64.9
206 38.1 37.2 44.3 42.9 51.2
207 42.7 41.5 40.2 40.9 47.6
208 61.1 61.0 60.9 52.9 56.5
209 57.2 55.8 56.0 48.9 69.8
211 60.0 49.2 57.6 55.5 71.2
213 62.3 54.2 62.5 73.9 86.4
214 78.8 66.0 76.0 88.9 100.3
215 73.8 66.8 71.5 76.0 73.4
216 76.2 74.3 64.4 70.8 90.8
217 68.5 69.8 68.1 71.8 83.6
218 82.5 61.5 62.5 65.5 77.2
219 65.0 62.5 60.6 64.6 77.0
220 75.0 66.8 64.7 66.5 79.2
221 65.5 62.1 57.9 59.8 64.3
222 59.7 58.0 56.0 60.1 65.8
223 67.3 67.2 63.0 65.0 80.6
224 70.1 71.6 57.1 83.7 77.2
225 77.8 77.1 83.3 83.2 90.0
226 76.0 75.0 80.1 79.0 82.7
227 76.0 74.0 75.4 77.0 84.5
228 79.6 75.9 78.8 81.3 85.3
229 99.6 85.7 104.3 114.7 115.8
230 107.5 106.8 111.8 114.2 121.0
231 110.8 102.6 111.9 106.6 121.9
232 116.2 109.7 117.9 113.9 138.5
233 119.1 116.2 129.0 129.7 137.0
234 99.9 96.4 98.5 137.7 108.0
236 123.8 111.9 131.2 128.6 140.7
237 100.0 97.0 108.4 130.8 124.0
238 119.1 108.1 103.0 121.0 139.5
239 125.2 119.9 129.4 132.4 137.3
240 100.0 96.8 96.4 105.1 105.8
241 72.9 71.6 74.0 81.2 92.2
242 73.0 70.9 71.9 75.0 79.5
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MID Avg 65.1 62.8 63.9 67.6 73.9
7 Well Avg 64.5 63.3 65.2 69.1 74.3

5



MID Wells Groundwater Distance from Ground Level Record Data 
Page 6 to 11
*Depth from grou2009 Average 2010 Average 2011 Average 2012 Average 2013 Average

Well NumbWell S

2009 Average 2010 Average 2011 Average 2012 Average 2013 Average

1 73.05 73.10 76.10 76.13 77.55

2 B 84.50 80.50 80.30 81.10 83.83

3 B 83.70 83.93 84.07 85.87 94.50

4 A 61.90 69.00 62.60 62.30

5

5 A

6 85.50 78.00 83.80 92.63

7 B 75.50 73.60 75.93 79.43 82.50

7

8 70.90 67.03 69.73 73.30 112.25

9 69.15 66.90 70.03 71.23 78.70

10

11 79.47 74.50

11 A 73.75 79.67

12 81.60 81.60 87.13 88.60 81.50

12 B 71.95 72.23 73.43 75.37 84.50

13 58.75 64.00 65.80 67.03 75.50

14 62.40 56.00

15 A

16

17 53.65 47.40 52.97 62.20

18 A 53.45 52.17 52.85 58.03 61.25

19

20 A 52.85 50.43 50.33 53.23 57.97

22 53.10 50.37 53.37 54.77 63.53

23 51.20 50.00 55.30 57.93 60.17

24 A 43.10 42.27 45.00 63.00 47.87

24 43.95 50.60 50.45 54.40

25 46.90 43.70 48.80 47.47

26 A 58.00 57.80 54.93 55.50 69.67

26 51.80 53.07 53.43 51.03 63.40

27 A 36.55 35.87 36.07 37.00 46.87

28 A

29 A

29

30 30.60 24.37 50.90 63.10 41.90

31 39.60 41.60 43.60 41.07 49.67

32 76.35 78.33 72.63 74.87 77.15

33 57.45 57.27 60.53 59.00 70.33

6



34

34 A

35

38 37.90 34.90 32.90 37.50 42.10

39 55.50 70.80 60.50

40 A 91.85 92.33 80.07 82.50 95.60

41 38.05 40.00 39.90 42.63 42.00

42 A 47.50 49.13 47.97 52.50 59.33

43 A 44.05 43.50 44.60 57.03

43 44.50 34.97 47.50 48.30 44.90

45 59.50 58.93 61.90 64.67 74.13

46 32.50 31.80 32.13 34.20 39.43

47 B 21.33 18.25 22.30 26.47

48 73.25 66.67 68.37 70.73 73.73

49 37.50 34.40 33.40 33.60 37.80

50 39.50 36.27 35.90 37.65 44.10

51 33.40 28.53 29.53 35.33 33.87

52 41.50 37.50 39.03 44.00 53.47

53 37.37 36.30 39.17 44.40

54 A 59.80 61.33 67.10 67.00

54 71.00

55 91.10 84.77 105.00

55 B 64.10 76.07 68.70

56 38.00 47.00 65.03

57 A

57 B 42.90 40.57 45.17 45.50 60.50

58 64.00 62.77 64.90 65.90 66.00

59 B 59.25 57.73 59.33 62.23 64.60

60 39.30 40.07 40.73 41.85 49.63

61 52.80 51.90 53.77 56.20 58.47

62 A

64 45.00 42.87 41.27 49.80 47.47

65 30.10 30.27 31.73 37.13 39.83

66

67 63.00 50.00 54.10 63.23

68 62.35

69 40.20 40.83 41.50 45.00 59.90

70

72 59.25 58.53 62.10 61.80 67.00

73 A 64.85 64.67 62.83 69.70 73.93

74 44.25 43.17 43.25 45.37 49.33

78 61.55 59.00 62.75 64.47 70.27

79

80 93.50 87.07 84.43 84.30 89.77

81 105.00 116.20 111.30 136.35

82 50.00 41.10 43.70 45.23 50.97

83 A 46.05 46.67 37.23 54.93 51.50
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84 41.55 45.13 43.10 43.97 46.97

85 B 78.30 79.20

85

86 69.80 76.70

87 32.00 37.20 65.00

87 A 72.00 69.63 69.17 71.07 80.90

88

89

90 65.45 55.83 63.97 70.50 82.20

91

94 A 61.90 63.93

95

96 A 55.60 54.10

97 A 43.90 40.67 43.83 64.60 61.27

98 A 51.90 49.00 45.27 49.53 64.57

100

101 63.90 63.40 66.10 78.00

102 27.40 26.50 25.00 24.77 31.20

103 29.30 40.53 34.10

105 62.00 65.00 65.27 68.27 70.50

106 60.40 48.43 57.30 58.47 70.35

107 45.20 56.33 54.80 64.57 69.63

107 B

108 48.00 50.83 50.27 50.00 59.13

109 51.90 51.90 52.43 50.60 57.57

112

113 35.73 35.85 35.57 37.60

114 47.60 47.67 50.40 51.70 59.13

115 31.55 29.80 28.97 31.27 36.15

116 78.00 63.00 52.17 71.10 82.73

118 90.70 97.35

119 58.10 63.30

120 A 47.25 45.83 49.40 49.17 55.27

121 A 86.65 90.17 90.83 93.63 112.43

122

123 45.30 47.17 45.03 45.67 56.07

124 58.00 54.00 57.03 57.05 57.37

125 80.20 41.00 38.50 37.87 44.07

126 A 79.90 79.25 81.45 98.47

127 58.00 56.67 56.80 61.40 66.63

128 54.65 51.73 54.63 56.93 60.93

129 72.00 71.83 64.67 74.30 79.25

130

132 70.90 69.87 73.50 73.57 79.87

133 54.35 53.17 50.33 50.53 56.57

134 A 43.25 44.87 43.73 43.43 46.43

136 37.50 34.33 32.00 46.00 44.10
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137 62.10 59.27 55.53 59.90 66.25

138 60.95 61.03 58.00 64.70 75.85

139 63.00 61.63 60.00 60.40

140 47.00 46.70 47.00 62.17 96.97

141 37.00 53.00

142

144 61.00 60.97 63.23 69.50 72.43

145 38.90 45.83 43.23 44.30 50.27

147 12.80 17.60

148 51.70 50.13 52.80 54.93 60.60

149 77.50 65.80 81.00 90.03 101.13

150

151 58.10 57.50 53.50 56.10 57.85

152 72.50

153 81.50 81.07 82.07 85.50 96.50

154 A 54.50 58.00 68.00

155 90.10 93.05 95.07

156 A 52.50 49.47 49.60 51.35 61.40

157 70.10 72.23 77.00

159 53.80 50.90 50.50 55.93 50.20

160 52.90 50.67 48.50 65.70 63.50

161 50.45 52.00 46.50 53.83 62.00

162 56.75 56.30 50.27 54.63 64.97

163 58.00 60.97 64.67 70.03 78.73

164 77.20 64.47 55.53 62.37 61.70

165 81.05 102.10 108.00 76.67 124.77

166 72.20 74.93 75.63 79.27 86.00

167 68.55 65.57 69.00 78.93 89.67

168 70.55 74.23 73.77 79.97 82.23

169 76.65 75.83 76.13 75.40 85.93

170 69.45 64.67 75.07 83.67 88.33

171 90.70 77.50 78.50 76.27 79.67

172 68.55 71.00 72.60 73.30 72.97

173 74.45 75.77 74.87 83.70 91.00

174 80.85 80.07 79.00 81.03 91.50

175 87.15 79.90 79.90 82.77 88.50

176 75.30 75.07 74.10 82.47 87.73

177 76.00 74.93 74.60 78.33 79.95

178 84.05 79.97 83.67 87.00 92.00

179 82.80 78.17 87.67 86.83 94.23

180 77.95 77.13 76.93 81.47 84.33

181 82.20 81.47 81.27 83.67 89.70

182 83.80 80.77 82.93 85.50 88.25

183 88.15 97.37 95.85

184 83.10 80.33 83.60 84.63 87.43

185 85.25 77.13 76.13 78.93 85.90

186 94.80 88.00 89.03 90.73 98.75
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187 93.30 87.80 84.83 88.10 91.17

188 77.20 81.57 79.43 80.97 92.60

189 75.40 74.73 75.40 77.43 84.80

190 71.87 75.47 76.97 87.20

191 87.00 86.17 86.63 87.50 98.73

192 67.20 67.73 69.07 71.73 78.33

193 68.75 71.17 71.07 71.60 78.75

194 61.40 65.43 66.70 65.53 75.33

195 102.00 93.93 89.15 115.10 94.00

196 52.20 49.50 48.83 53.23 64.30

197 53.45 52.50 52.13 56.53 61.50

198 36.00 40.87 35.17 42.00 47.37

199 45.77 60.33

200 83.80 85.17 84.67 94.13 116.43

201 44.10 41.90 39.83 37.67 44.10

202 52.00 51.67 44.50 38.87 52.00

203 39.60 38.50 40.23 41.60 49.40

204 30.90 31.43 31.83 32.77 41.00

205 50.10 48.47 46.33 46.40 64.87

206 38.10 37.23 44.33 42.93 51.20

207 42.70 41.50 40.17 40.93 47.60

208 61.10 61.00 60.93 52.93 56.50

209 57.20 55.83 56.00 48.90 69.75

210

211 60.00 49.20 57.57 55.50 71.20

212 54.50 343.00 69.53 81.30

213 62.25 54.17 62.53 73.90 86.40

214 78.75 66.00 76.00 88.85 100.25

215 73.75 66.80 71.50 75.97 73.40

216 76.15 74.33 64.37 70.83 90.77

217 68.50 69.83 68.10 71.77 83.60

218 82.50 61.50 62.53 65.50 77.20

219 65.00 62.47 60.63 64.57 77.00

220 75.00 66.80 64.73 66.53 79.15

221 65.50 62.10 57.87 59.80 64.25

222 59.70 58.00 55.97 60.13 65.77

223 67.30 67.20 63.00 65.03 80.60

224 70.05 71.60 57.13 83.67 77.17

225 77.75 77.10 83.27 83.23 90.00

226 75.95 74.97 80.07 78.97 82.67

227 75.95 74.00 75.40 77.00 84.50

228 79.60 75.87 78.83 81.27 85.33

229 99.60 85.67 104.25 114.70 115.83

230 107.45 106.83 111.77 114.20 121.00

231 110.75 102.63 111.87 106.63 121.90

232 116.15 109.67 117.93 113.93 138.50

233 119.05 116.17 129.00 129.67 137.00
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234 99.90 96.40 98.53 137.67 108.00

235 43.50 110.00

236 123.75 111.87 131.23 128.57 140.67

237 100.00 97.03 108.37 130.80 124.00

238 119.05 108.10 103.00 120.97 139.50

239 125.15 119.90 129.40 132.37 137.33

240 100.00 96.80 96.40 105.10 105.80

241 72.85 71.60 74.03 81.20 92.17

242 72.95 70.90 71.93 75.03 79.47

11
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Summary of El Nido Private Wells that have Data for all years (2009‐2013) 
Page 13
Row Labels Feb‐11 Oct‐11 Feb‐12 Oct‐12 Feb‐13 Oct‐13 Feb‐14

18L1 52.5 52 48.5 52.4 51 57.2 57.3

19A1 127 134 129 154 145 174 176.5

19E1 88 107.3 102.4 130 104.5 137.7 126.7

20B1 54 51.1 49 54 52 61 61

21C1 54 39.4 42 43 42.5 59.7 56.2

21P1 87.8 55.8 56 87.7 78.2 97 91.3

23H1 90.5 117.5 102 138.5 102 144.2 141.8

26J2 78.5 73.8 74.2 78.7 77.3 89.3 120.2

32C1 86.8 80.5 90.5 92 85 103 121

33A1 128.5 138 117.5 169.2 144.8 191.5 168.8

Average 84.76 84.94 81.11 99.95 88.23 111.46 112.08
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El Nido Private Wells Groundwater Distance from Ground Level Record D 
Page 14

Level 

(Feb)

Level 

(Oct)

Level 

(Feb)

Level 

(Oct)

Level 

(Feb)

Level (Oct) Level 

(Feb)

Well 

Number

USBR Well 

No.
02/2011 

Level

10/2011 

Level

02/2012 

Level

10/201

2 Level

02/2013 

Level

10/2013 

Level

02/2014 

Level

13F1 9S13E13F1

14H1 9S13E14H1 143.7

23H1 9S13E23H1 90.5 117.5 102 138.5 102 144.2 141.8

24A1 9S13E24A1 105 107.6 101

25H1 9S13E25H1 123 160 166.5 146.2

25L1 9S13E25L1 88.3 89.7 109

26J2 9S13E26J2 78.5 73.8 74.2 78.7 77.3 89.3 120.2

17P1 9S14E17P1 43.4 45 59.7 58

18L1 9S14E18L1 52.5 52 48.5 52.4 51 57.2 57.3

18N1 9S14E18N1 67

19A1 9S14E19A1 127 134 129 154 145 174 176.5

19E1 9S14E19E1 88 107.3 102.4 130 104.5 137.7 126.7

20B1 9S14E20B1 54 51.1 49 54 52 61 61

20P1 9S14E20P1

21C1 9S14E21C1 54 39.4 42 43 42.5 59.7 56.2

21P1 9S14E21P1 87.8 55.8 56 87.7 78.2 97 91.3

28L1 9S14E28L1 49 40.5 68 52 57.1 65

28R1 9S14E28R1 68.1 67.7 94 69 87

29L1 9S14E29L1 110.2 69.5 128 156 165 164

29R1 9S14E29R1

30B2 9S14E30B2 73.4

30J1 9S14E30J1 132

32C1 9S14E32C1 86.8 80.5 90.5 92 85 103 121

33A1 9S14E33A1 128.5 138 117.5 169.2 144.8 191.5 168.8

33F1 9S14E33F1 88

2012 2013 20142011
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Technical Memorandum on Pilot Project Work Plan for 
Cressey Recharge Basin Assessment Project 
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Appendices 3-10 to 3-15 
 

App. # Document Title File Name 

App. 3-1 Highlands Groundwater Conservation Project - Conceptual 
Design 

Att3_DG_ProJust_2of4 

App. 3-2 
Highlands Groundwater Conservation Project - Property 
Information and Acreage of Land on Surface and Groundwater 
Supply 

App. 3-3 Highlands Groundwater Conservation Project – Water Supply 
Benefits Analysis 

App. 3-4 
Highlands Groundwater Conservation Project – Energy and GHG 
Emissions Benefits 

App. 3-5 
Merced IRWM Plan Ground Recharge Feasibility Study 

App. 3-6 

Terms and Conditions of License for Unconstructed Major Project 
Affecting Lands of the United States  
United States of America Federal Energy Regulatory Commission 
Notice of Authorization for Continued Project Operation (pages  
US Fish and Wildlife Letter Requesting During Drought That 
Ecosystem Demand Requirements May Not Be Met 

App. 3-7 
MID Production Wells Rendered Inoperable During the 2014 
Irrigation Season Due To The Drought 
 

App. 3-8 MID and El Nido Groundwater Level Data 

App. 3-9 
Technical Memorandum On Pilot Project Work Plan For Cressey 
Recharge Basin Assessment Project 

App. 3-10 
Hydrogeological Investigation of the Cressey Pilot Project Site  
  

Att3_DG_ProJust_3of4 

App. 3-11 Improvement Plans for MID Cressey Groundwater Recharge 
Basin 

App. 3-12 
MID Cressey Recharge Basin Initial Study/Proposed Negative 
Declaration  

App. 3-13 Description of Cressey Recharge Basin Enlargement Project 

App. 3-14 
Cressey Existing Basin Infiltration Rate 

App. 3-15 
Cressey Length of Irrigation Season Based on Historical Record 
  

 

  



App. # Document Title File Name 

App. 3-16 
Le Grand CSD Final Design Drawings 

Att3_DG_ProJust_4of4 

App. 3-17 
Groundwater Level Changes in Le Grand 

App. 3-18 
Merced IRWM Salt and Nutrient Study (excerpt) 

App. 3-19 
LGCSD Water Meter Conservation Project Water Supply Benefits 

App. 3-20 LGCSD Water Meter Conservation Project Energy Usage from 
2013-2014 and Reduction in Energy Usage Benefits 

App. 3-21 
LGCSD Water Meter Conservation Project Chemical Usage in 
2013 and Reduction in Chemical Usage Benefits 
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Hydrogeological Investigation of the Cressey Pilot Project 
Site 
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Improvement Plans for MID Cressey Groundwater Recharge 
Basin 
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Appendix 3-12 

MID Cressey Recharge Basin Initial Study/Proposed Negative 
Declaration 
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Description of Cressey Recharge Basin Enlargement Project 

 

 
  



Cressey Recharge Basin Enlargement Project  

The existing Cressey Groundwater Recharge Basin includes is approximately 8 acres in size, and 
sits on an 18.8 acre parcel.  The extension will add approximately 5 acres to the footprint of the 
existing basin.  The site is located at the southwest corner of Mercedes Avenue and Jones Road, north 
of the town of Winton, in the unincorporated area of Merced County. 

The work includes basin excavation, site grading and stockpiling of excess material on site or off 
haul of excess material.  The SCADA system will be upgraded to allow MID to track 
percolation/groundwater recharge rates in real time.  The expected percolation rate is 2.6 AF/Day/AC.  
This number is based off the observed percolation rate for the basin currently in existence.   

The design drawings for the original Cressey Basin provides details of what could be expected for 
the design of the enlargement project. 
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Cressey Existing Basin Infiltration Rate 

 

 

 
  



Applied Area 8 acres

Field CFS TransactionDate Previous Date Time (days) AF Rate (AF/Day)
RB-Cressey 1.89 07/21/2011 16:15 07/21/2011 12:00 0.18 0.499 2.82
RB-Cressey 1.10 07/21/2011 18:15 07/21/2011 16:15 0.08 0.312 3.75
RB-Cressey 9.61 07/22/2011 12:00 07/21/2011 18:15 0.74 1.614 2.18
RB-Cressey 9.61 07/23/2011 06:30 07/22/2011 12:00 0.77 14.692 19.06
RB-Cressey 1.58 07/23/2011 17:00 07/23/2011 06:30 0.44 8.339 19.06
RB-Cressey 9.45 07/24/2011 07:00 07/23/2011 17:00 0.58 1.828 3.13
RB-Cressey 14.49 07/24/2011 16:00 07/24/2011 07:00 0.38 7.029 18.74
RB-Cressey 14.49 07/25/2011 23:59 07/24/2011 16:00 1.33 38.319 28.74
RB-Cressey 0.00 07/26/2011 06:00 07/25/2011 23:59 0.25 7.185 28.74
RB-Cressey 13.86 07/27/2011 12:00 07/26/2011 06:00 1.25 0.000 0.00
RB-Cressey 19.68 07/28/2011 15:00 07/27/2011 12:00 1.13 30.926 27.49
RB-Cressey 25.96 07/29/2011 15:00 07/28/2011 15:00 1.00 39.033 39.03
RB-Cressey 13.20 07/30/2011 11:00 07/29/2011 15:00 0.83 42.908 51.49
RB-Cressey 21.00 07/31/2011 06:00 07/30/2011 11:00 0.79 20.727 26.18
RB-Cressey 12.00 08/01/2011 01:00 07/31/2011 06:00 0.79 32.974 41.65
RB-Cressey 20.88 08/02/2011 00:00 08/01/2011 01:00 0.96 22.809 23.80
RB-Cressey 13.00 08/03/2011 00:31 08/02/2011 00:00 1.02 42.305 41.41
RB-Cressey 8.04 08/03/2011 07:00 08/03/2011 00:31 0.27 6.965 25.78
RB-Cressey 0.30 08/04/2011 06:00 08/03/2011 07:00 0.96 15.282 15.95
RB-Cressey 8.40 08/05/2011 07:00 08/04/2011 06:00 1.04 0.620 0.60
RB-Cressey 13.20 08/06/2011 15:30 08/05/2011 07:00 1.35 22.561 16.66
RB-Cressey 17.16 08/07/2011 00:00 08/06/2011 15:30 0.35 9.272 26.18
RB-Cressey 13.56 08/07/2011 16:00 08/07/2011 00:00 0.67 22.690 34.04
RB-Cressey 13.20 08/08/2011 02:20 08/07/2011 16:00 0.43 11.580 26.89
RB-Cressey 11.40 08/09/2011 15:00 08/08/2011 02:20 1.53 39.999 26.18
RB-Cressey 0.00 08/10/2011 15:00 08/09/2011 15:00 1.00 22.611 22.61
RB-Cressey 17.40 08/11/2011 15:00 08/10/2011 15:00 1.00 0.000 0.00
RB-Cressey 16.80 08/12/2011 14:00 08/11/2011 15:00 0.96 33.073 34.51
RB-Cressey 3.00 08/12/2011 23:00 08/12/2011 14:00 0.38 12.495 33.32
RB-Cressey 10.56 08/13/2011 15:00 08/12/2011 23:00 0.67 3.967 5.95
RB-Cressey 18.10 08/14/2011 12:00 08/13/2011 15:00 0.88 18.327 20.94
RB-Cressey 27.00 08/15/2011 03:00 08/14/2011 12:00 0.63 22.437 35.90
RB-Cressey 4.00 08/15/2011 10:00 08/15/2011 03:00 0.29 15.619 53.55
RB-Cressey 8.70 08/16/2011 13:00 08/15/2011 10:00 1.13 8.925 7.93
RB-Cressey 10.10 08/17/2011 00:30 08/16/2011 13:00 0.48 8.268 17.26
RB-Cressey 9.20 08/18/2011 13:24 08/17/2011 00:30 1.54 30.800 20.03
RB-Cressey 12.40 08/19/2011 15:00 08/18/2011 13:24 1.07 19.464 18.25
RB-Cressey 0.00 08/20/2011 16:00 08/19/2011 15:00 1.04 25.619 24.59
RB-Cressey 11.40 08/21/2011 11:45 08/20/2011 16:00 0.82 0.000 0.00
RB-Cressey 11.40 08/21/2011 15:00 08/21/2011 11:45 0.14 3.062 22.61
RB-Cressey 15.20 08/22/2011 15:00 08/21/2011 15:00 1.00 22.611 22.61
RB-Cressey 11.76 08/23/2011 09:00 08/22/2011 15:00 0.75 22.611 30.15
RB-Cressey 10.10 08/24/2011 11:00 08/23/2011 09:00 1.08 25.269 23.32
RB-Cressey 6.00 08/24/2011 21:00 08/24/2011 11:00 0.42 8.347 20.03
RB-Cressey 12.60 08/25/2011 16:00 08/24/2011 21:00 0.79 9.421 11.90
RB-Cressey 6.50 08/26/2011 14:00 08/25/2011 16:00 0.92 22.908 24.99
RB-Cressey 15.00 08/27/2011 16:00 08/26/2011 14:00 1.08 13.966 12.89
RB-Cressey 6.00 08/28/2011 09:00 08/27/2011 16:00 0.71 21.074 29.75
RB-Cressey 0.00 08/28/2011 23:59 08/28/2011 09:00 0.62 7.429 11.90
RB-Cressey 7.80 08/29/2011 15:00 08/28/2011 23:59 0.63 0.000 0.00
RB-Cressey 7.20 08/30/2011 14:30 08/29/2011 15:00 0.98 15.148 15.47
RB-Cressey 7.20 08/31/2011 14:30 08/30/2011 14:30 1.00 14.280 14.28
RB-Cressey 8.40 09/01/2011 15:30 08/31/2011 14:30 1.04 14.876 14.28
RB-Cressey 8.20 09/02/2011 13:30 09/01/2011 15:30 0.92 15.272 16.66
RB-Cressey 13.60 09/03/2011 14:30 09/02/2011 13:30 1.04 16.942 16.26
RB-Cressey 14.50 09/04/2011 15:30 09/03/2011 14:30 1.04 28.098 26.97
RB-Cressey 14.50 09/05/2011 23:59 09/04/2011 15:30 1.35 38.945 28.76
RB-Cressey 14.50 09/06/2011 23:59 09/05/2011 23:59 1.00 28.759 28.76
RB-Cressey 14.50 09/07/2011 23:59 09/06/2011 23:59 1.00 28.759 28.76
RB-Cressey 0.00 09/08/2011 21:00 09/07/2011 23:59 0.88 25.165 28.76
RB-Cressey 11.80 10/05/2011 16:00 09/08/2011 21:00 26.79 0.000 0.00
RB-Cressey 11.80 10/06/2011 23:59 10/05/2011 16:00 1.33 31.205 23.40
RB-Cressey 11.80 10/07/2011 23:59 10/06/2011 23:59 1.00 23.404 23.40
RB-Cressey 22.01 10/08/2011 22:49 10/07/2011 23:59 0.95 22.250 23.40
RB-Cressey 17.40 10/09/2011 13:30 10/08/2011 22:49 0.61 26.708 43.65
RB-Cressey 16.80 10/10/2011 07:38 10/09/2011 13:30 0.76 26.075 34.51
RB-Cressey 7.68 10/10/2011 11:25 10/10/2011 07:38 0.16 5.253 33.32
RB-Cressey 17.28 10/11/2011 05:00 10/10/2011 11:25 0.73 11.160 15.23
RB-Cressey 7.92 10/11/2011 20:10 10/11/2011 05:00 0.63 21.659 34.27
RB-Cressey 7.92 10/12/2011 23:59 10/11/2011 20:10 1.16 18.217 15.71
RB-Cressey 7.92 10/13/2011 23:59 10/12/2011 23:59 1.00 15.709 15.71
RB-Cressey 7.92 10/14/2011 04:30 10/13/2011 23:59 0.19 2.946 15.71
RB-Cressey 7.44 10/14/2011 11:45 10/14/2011 04:30 0.30 4.745 15.71
RB-Cressey 18.48 10/14/2011 21:00 10/14/2011 11:45 0.39 5.687 14.76
RB-Cressey 18.48 10/15/2011 05:18 10/14/2011 21:00 0.35 12.676 36.65
RB-Cressey 18.00 10/15/2011 13:22 10/15/2011 05:18 0.34 12.320 36.65
RB-Cressey 12.36 10/15/2011 19:00 10/15/2011 13:22 0.23 8.380 35.70
RB-Cressey 12.36 10/16/2011 05:31 10/15/2011 19:00 0.44 10.742 24.51
RB-Cressey 11.76 10/16/2011 16:00 10/16/2011 05:31 0.44 10.708 24.51
RB-Cressey 10.92 10/17/2011 05:40 10/16/2011 16:00 0.57 13.282 23.32
RB-Cressey 11.81 10/17/2011 14:30 10/17/2011 05:40 0.37 7.972 21.66
RB-Cressey 7.80 10/18/2011 05:30 10/17/2011 14:30 0.63 14.640 23.42
RB-Cressey 9.72 10/18/2011 14:00 10/18/2011 05:30 0.35 5.479 15.47
RB-Cressey 9.72 10/19/2011 23:59 10/18/2011 14:00 1.42 27.311 19.28
RB-Cressey 0.00 10/20/2011 12:00 10/19/2011 23:59 0.50 9.640 19.28

Summary
23.29 acre-feet/day ** Average not including 0 inflow time periods
2.91 feet/day

21.92 acre-feet/day ** Average including 0 inflow time periods
2.74 feet/day

Cressey Recharge Basin - Existing Basin Recharge Rate
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Cressey Length of Irrigation Season Based on Historical 
Record 

 

 
  



Maximum Infiltration Rate 2.74 ft/day

Current Basin Size 8 acres

Proposed Basin Increase 5 acres

Water Year
Water Year 
for X‐Axis

Available 
Recharge 
Index

MID Season 
Start Date

MID Season 
End Date

Current Basin 
Recharge

Proposed 
Increase

Proposed 
Total 

Recharge

1970 1970 1 0 0 0

1971 1 0 0 0

1972 1 0 0 0

1973 1 0 0 0

1974 1 0 0 0

1975 1975 1 0 0 0

1976 0 0 0 0

1977 0 0 0 0

1978 1 0 0 0

1979 1 0 0 0

1980 1980 1 0 0 0

1981 1 0 0 0

1982 1 0 0 0

1983 1 0 0 0

1984 1 0 0 0

1985 1985 1 0 0 0

1986 1 0 0 0

1987 1 0 0 0

1988 0 0 0 0

1989 0 0 0 0

1990 1990 0 3/26/1990 9/5/1990 0 0 0

1991 0 4/22/1991 10/31/1991 0 0 0

1992 0 4/10/1992 9/22/1992 0 0 0

1993 1 3/29/1993 10/31/1993 4,735 2,959 7,694

1994 1 3/1/1994 10/31/1994 5,348 3,343 8,691

1995 1995 1 3/13/1995 10/31/1995 5,085 3,178 8,264

1996 1 3/15/1996 10/31/1996 5,042 3,151 8,193

1997 1 3/4/1997 10/31/1997 5,283 3,302 8,584

1998 1 3/19/1998 10/31/1998 4,954 3,096 8,050

1999 1 3/2/1999 10/31/1999 5,327 3,329 8,656

2000 2000 1 3/27/2000 10/31/2000 4,779 2,987 7,765

2001 1 3/26/2001 10/15/2001 4,450 2,781 7,231

2002 1 3/18/2002 10/31/2002 4,976 3,110 8,086

2003 1 3/10/2003 10/31/2003 5,151 3,220 8,371

2004 1 3/22/2004 10/15/2004 4,537 2,836 7,373

2005 2005 1 3/21/2005 10/31/2005 4,910 3,069 7,979

2006 1 3/1/2006 10/31/2006 5,348 3,343 8,691

2007 1 3/21/2007 9/30/2007 4,231 2,644 6,875

2008 0 3/24/2008 9/30/2008 0 0 0

2009 1 3/23/2009 10/31/2009 4,866 3,041 7,908

2010 2010 1 3/29/2010 10/30/2010 4,713 2,946 7,658

2011 1 3/14/2011 10/31/2011 5,064 3,165 8,228

2012 1 3/5/2012 10/31/2012 5,261 3,288 8,549

2013 0 3/11/2013 10/31/2013 0 0 0

2014 0 4/18/2014 0 0 0

Average Recharged in Non‐critical Year 4,950 3,094 8,044
8,044

Annual Data

Cressey Basin Enlargement Project ‐ Water Supply Benefits
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Appendices 3-16 to 3-21 
 

App. # Document Title File Name 

App. 3-1 Highlands Groundwater Conservation Project - Conceptual 
Design 

Att3_DG_ProJust_2of4 

App. 3-2 
Highlands Groundwater Conservation Project - Property 
Information and Acreage of Land on Surface and Groundwater 
Supply 

App. 3-3 Highlands Groundwater Conservation Project – Water Supply 
Benefits Analysis 

App. 3-4 
Highlands Groundwater Conservation Project – Energy and GHG 
Emissions Benefits 

App. 3-5 
Merced IRWM Plan Ground Recharge Feasibility Study 

App. 3-6 

Terms and Conditions of License for Unconstructed Major Project 
Affecting Lands of the United States  
United States of America Federal Energy Regulatory Commission 
Notice of Authorization for Continued Project Operation (pages  
US Fish and Wildlife Letter Requesting During Drought That 
Ecosystem Demand Requirements May Not Be Met 

App. 3-7 
MID Production Wells Rendered Inoperable During the 2014 
Irrigation Season Due To The Drought 
 

App. 3-8 MID and El Nido Groundwater Level Data 

App. 3-9 
Technical Memorandum On Pilot Project Work Plan For Cressey 
Recharge Basin Assessment Project 

App. 3-10 
Hydrogeological Investigation of the Cressey Pilot Project Site  
  

Att3_DG_ProJust_3of4 

App. 3-11 Improvement Plans for MID Cressey Groundwater Recharge 
Basin 

App. 3-12 
MID Cressey Recharge Basin Initial Study/Proposed Negative 
Declaration  

App. 3-13 Description of Cressey Recharge Basin Enlargement Project 

App. 3-14 
Cressey Existing Basin Infiltration Rate 

App. 3-15 
Cressey Length of Irrigation Season Based on Historical Record 
  

 

  



App. # Document Title File Name 

App. 3-16 
Le Grand CSD Final Design Drawings 

Att3_DG_ProJust_4of4 

App. 3-17 
Groundwater Level Changes in Le Grand 

App. 3-18 
Merced IRWM Salt and Nutrient Study (excerpt) 

App. 3-19 
LGCSD Water Meter Conservation Project Water Supply Benefits 

App. 3-20 LGCSD Water Meter Conservation Project Energy Usage from 
2013-2014 and Reduction in Energy Usage Benefits 

App. 3-21 
LGCSD Water Meter Conservation Project Chemical Usage in 
2013 and Reduction in Chemical Usage Benefits 
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Le Grand CSD Final Design Drawings 
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Groundwater Level Changes in Le Grand 

 

 
  



Groundwater Draw Downs LGCSD

Date:

St Drd Rec St Drd Rec St Drd Rec

3/20/2014 292 270 170 171 171 182 218 187

3/27/2014 215 245 215 170 171 171 186 224 191

4/3/2014 215 245 215 170 171 171 188 222 193

4/10/2014 215 245 215 170 171 171 189 227 194

4/17/2014 0 0 0 170 171 170 188 222 193

4/24/2014 241 270 241 170 171 170 208 243 212

5/1/2014 234 265 234 170 171 170 206 242 210

5/8/2014 236 267 236 170 171 170 208 237 212

5/15/2014 Busy Skipped Busy Skipped Busy Skipped

5/22/2014 239 269 239 OUT 212 236 216

5/29/2014 243 272 244 OUT 233 234 233

5/30/204 274 288 274 OUT 235 233 233

5/31/2014 265 280 267 OUT 235 242 235

6/1/2014 272 284 275 OUT 237 246 237

6/2/2014 271 279 271 OUT 233 233 233

6/3/2014 265 281 271 OUT 233 242 233

6/4/2014 268 290 268 OUT 233 237 233

6/5/2014 267 293 267 OUT 233 233 233

6/6/2014 268 298 268 OUT 235 236 235

6/7/2014 298 OUT 233 236 233

6/8/2014 297 OUT 234 236 234

6/9/2014 266 291 266 OUT 233 235 233

Well 2 Mcdowell/ Jackson st. Well 4 Fillmore Ct.Well 1a Cook St.



Groundwater Draw Downs LGCSD

6/10/2014 298 OUT 233 234 233

6/11/2014 299 OUT 233 235 233

6/12/2014 297 260 233 235 233

6/13/2014 298 260 232 234 232

6/14/2014 290 296 290 260 241 246 241

6/15/2014 288 294 288 260 240 245 240

6/16/2014 266 285 266 260 234 235 234

6/17/2014 298 260 233 235 233

6/18/2014 298 260 233 234 233

6/19/2014 297 260 233 234 235

6/20/2014 298 260 233 235 233

6/21/2014 299 260 235 237 235

6/22/2014 298 260 233 234 233

6/23/2014 263 284 263 260 233 234 233

6/24/2014 271 294 271 260 233 235 233



Groundwater Draw Downs LGCSD
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Merced IRWM Salt and Nutrient Study (excerpt) 
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Appendix 3-19 

LGCSD Water Meter Conservation Project Water Supply 
Benefits 

 

 
  



LGCSD Water Conservation Meter Project - Water Supply Benefits
Le Grand CSD

 Water wells ‐ Monthly Pumping Volumes

Well Number Total
Unit June July August Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May

2013 2013 2013 2013 2013 2013 2013 2014 2014 2014 2014 2014
#1A Gallons 14590800 15096400 14821500 9034600 0 1876300 3307200 4005900 35745000 6132000 9511100 13206000 127,326,800.00  

#2 Gallons 427300 10300 2800 265900 296900 11200 3200 29200 45400 5500 144700 38500 1,280,900.00       

#4 Gallons 810000 2470000 1143000 4354000 11217000 5563000 430000 33000 0 12000 20000 203000 26,255,000.00    

Total: 154,862,700.00  

25% reduction 38,715,675.00     Gallons

118.78                   AF
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Appendix 3-20 

LGCSD Water Meter Conservation Project Energy Usage from 
2013-2014 and Reduction in Energy Usage Benefits 

  



Page 1
Le Grand CSD

Electrical usage for Water wells

Well Number Unit Energy Usage by Month
June July August Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Total
2014 2013 2013 2013 2013 2013 2013 2014 2014 2014 2014 2014

#1A kWh 14972 30421 33261 31733 15024 258 3594 9181 10397 7626 9297 18730 184,494.00

#2 kWh 572.28 766.158 28.235 31.118 693.235 253.548 43.195 51.281 41.033 80.372 28.085 119.187 2,707.73     

#4 kWh 9639.02 370.221 4802.47 2553.815 17616 22518.83 8253.028 878.703 824.217 807.223 725.241 4019.165 73,007.93   

Total: 260,209.66

Energy Savings for the Water Meter Conservation Project (25% reduction) 65,052.42   kWh































 

 
 
 

Merced Integrated Regional Water Management 
Implementation Grant Proposal 

 

 

 

 

Appendix 3-21 

LGCSD Water Meter Conservation Project Chemical Usage in 
2013 and Reduction in Chemical Usage Benefits 

 

 

 

 

 

 



Le Grand CSD

Chlorine Usage 2013

Gallons

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total:

210 240 240 240 240 240 300 300 240 210 210 210 2880 gallons

Chlorine Usage Reduction (25% reduction) for the Water Meter Conservation Project 720 gallons
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