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0 EXECUTIVE SUMMARY 

 

Per an approved management work plan for a groundwater supply study and 

management plan, investigation and planning efforts have been conducted in phases as 

proposed in the Amador Water Agency (AWA) grant application.  The phases included 

development of a conceptual model, extensive geologic and hydrogeolgic 

investigations, and collaborative formulation of a regional groundwater management 

plan.  The work plan in the AB-303 grant agreement between the California Department 

of Water Resources (DWR) and AWA was fully implemented, culminating with 

preparation of this study and plan. 

Dunn Environmental, Inc.  (DE) developed and refined the data investigation objectives 

and project goals.  The data objectives and plan steps were detailed in the approved 

work plan as follows:  

Step 1 – Identify work plan and Integrated Regional Groundwater Management 

Plan (IRGMP) goals  

 

Step 2 – Data compilation 

 The regional, physical hydrogeological setting was demonstrated through 

the use of previously published study reports, geologic mapping, and area 

knowledge 

 

Step 3 – Conceptual model development and source sufficiency analyses 

 Basin hydrogeology and hydrochemistry was demonstrated through the 

use of existing well log review, beneficial use study, surface geophysics, 

drilling, sampling, and individual well testing and aquifer properties 

characterization 

 

Step 4 – Technical components of basin management objectives (BMOs) and 

identified gaps 

 BMOs and identified data gaps were used to refine the program. 

 

Step 5 – Determine plan and monitoring programs 

 Develop groundwater management alternatives to protect groundwater 

resources 

 

Step 6 – Plan implementation and outreach 

 Draft outreach components were developed and vetted with the local 

community 



 

Groundwater Supply Study and IRGMP  Issued: June 2012 

DE Project No.: 104-11  Revision 0 

 
2 

  

Step 7 – Finalize and adopt the IRGMP 

The key finding statements used to prove the groundwater source sufficiency and 

management plan objectives are as follows: 

 Conceptual model definition 

 Sustainable well yields and future well development area 

 No overdraft conditions: a sufficient source is achievable given good 

management practices 

 Measurable groundwater management components 

HYDROGEOLOGIC CONCEPTUAL MODEL DEFINITION 

The following methods were used to confirm the hydrogeologic model: 

 Review of previously published geological documents 

 Compilation of DWR Well Completion Reports to confirm the beneficial use of 

wells and was used to select wells for long-term monitoring 

 Geologic reconnaissance and natural spring mapping of the study area to 

confirm published geologic maps 

 Surface geophysics to demonstrate areas and depths of favorable 

hydrostratigraphy with significant recharge and storage components 

 Installation of three monitoring wells to assess hydrogeologic conditions 

 Identification of favorable groundwater quality, with low concentrations of 

metals and general minerals, within the three project-installed monitoring wells 

and other selected wells used as a monitoring well network 

PROVEN SUSTAINABLE WELL YIELDS AND FUTURE WELL DEVELOPMENT 

AREA 

Groundwater supply sustainability was assessed by identifying the areal extent of 

hydrostratigraphic units and faults that help define preferred well development areas.  

The presence of Tertiary gravels within specific localities and depths was an important 

condition associated with favorable groundwater production.  Buried basement rock 

topography and lower Ione Formation composition appeared to limit meaningful 

groundwater resources with depth. 

Based on the investigation findings, two distinct hydrogeologic areas were defined in 

the study area and became the focus of groundwater BMO development.  A general 
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east-to-west groundwater basin separation was influenced by the presence of north-to-

south basement rock highs and faults in the approximate middle of the study area that 

moderately truncated the in-filled valley features, resulting in a conceptual 

hydrogeologic model with limited through basin flow.  The study area was separated 

into two surface area zones to characterize recharge sources and the presence of 

permeable sediments. 

 Zone 1 - Eastern study area characterized by limited, fine-grained deposits  

 Zone 2 – Western study area characterized by thick Mehrten and Tertiary 

permeable sediments and future well development area - a preferred 

hydrostratigraphic setting with sediments suitable for aquifer recharge (recharge 

potential map) and storage. 

Soils and near-surface geology were critical in determining where preferred 

groundwater recharge and storage areas exist.  Groundwater recharge from 

precipitation and leakage from Camanche Reservoir is strongly influenced by soil 

types and near-surface geology. Specifically, the Mehrten Formation and overlying 

coarse-grained soils represent favorable recharge and storage conditions.  Lower 

recharge potential is anticipated from the Valley Springs and Ione Formations.  

Sparse vegetation, gentle slopes, and limited land use typical in the western study 

area also facilitate aquifer recharge potential. 

Water well step-drawdown and long-term, constant-rate pump tests results were used 

to estimate aquifer properties for the two zones.  The calculated transmissivity for zone 

1 ranged from 941 to 1,130 gallons per day per foot (gpd/ft).  For zone 2, transmissivity 

ranged from 8,487 to 91,254 gpd/ft and storage coefficients (storativity) ranged from 

2.0x10-3 to 1.4x10-2 (unitless).  Well specific capacities were used to assess individual 

well performance and indicate aquifer characteristics.  Well specific capacities ranged 

from less than two gallons per minute for every foot of drawdown (gpm/ft) to over 30 

gpm/ft.  Zone 2 wells had the highest specific capacities. 

NO OVERDRAFT, SUFFICIENT SOURCE GIVEN MANAGEMENT PRACTICES  

Groundwater overdraft conditions or areas of decrease in groundwater levels have not 

been observed for the study area.  Comparison of precipitation values and groundwater 

level responses in wells during single dry years, multiple dry years, and wet years 

demonstrated a lack of dry-year effect on groundwater levels.  Slight seasonal 

variations were observed. 

Groundwater demand does not exceed effective precipitation (or recharge factors) 

during these drought periods.  The available water supply exceeds the demand by over 

8,000 acre-feet. 
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MEASUREABLE GROUNDWATER MANAGEMENT COMPONENTS 

The existing groundwater monitoring system and future added monitoring locations 

will be used to collect, graph, assess, and identify water level changes and water quality 

concerns in the basin.  Groundwater management alternatives are detailed within. 

The primary goal of the IRGMP is to provide background and guidance that will enable 

sustainable, beneficial use of groundwater within the basin.  The BMOs were developed 

to support this goal.  BMOs include: 

 Maintaining or improving groundwater quality 

 Maintaining or improving groundwater levels 

 Protecting against inelastic land subsidence and managing groundwater 

resources to protect against impacts to and from surface water 

 Educating the public on basin sustainability, including protecting groundwater 

recharge areas 

 Maintaining groundwater resources for protection against drought conditions 

through cooperation and collaboration with stakeholders. 
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1. INTRODUCTION, SETTING, AND PLANNING 

 

Dunn Environmental, Inc.  (DE) has been retained by Amador Water Agency (AWA) to 

prepare this Groundwater Supply Study (GSS) and Integrated Regional Groundwater 

Management Plan (IRGMP) for the Lake Camanche Water Improvement District (WID) 

No. 7, formerly known as the Amador County Service Area No.  3 (ACSA No. 3).  This 

document is issued pursuant to the California Department of Water Resources (DWR), 

Local Groundwater Assistance Fund (LGWAF), Grant Agreement No. 4600008731 

under Assembly Bill 303 (AB 303). 

Work activities have been implemented through the groundwater supply study and 

management work plan (Work Plan, Exhibit A of the grant agreement).  The phased 

approach Work Plan was initially submitted in December 2007 as a grant application.  

Upon successful award of a grant on June 11, 2008, AWA negotiated and entered the 

grant agreement on March 3, 2010.  Subsequent amendments to the schedule and 

budget were executed on March 25, 2011 that extended the term of the agreement to 

May 15, 2012.  Field activities began in August 2010. 

The successful grant award was specific to the LGWAF scoring criteria as follows: 

B-1): Groundwater Management 

A final groundwater management plan was a deliverable upon completion of 

the Work Plan 

B-2): Public Outreach 

On December 5, 2007, December 16, 2010 and June 8, 2012, AWA issued a 

public notice of intent to complete a groundwater management plan.  

Additional outreach efforts have been completed and are ongoing, including 

stakeholder participation from the Buena Vista Rancheria (BVR) Casino, East 

Bay Municipal Utility District (EBMUD), Lake Camanche Residents and 

others. 

B-3) Technical Adequacy of the Proposal 

Details on the conceptual hydrogeologic model were provided in the work 

plan, as well as budget, scheduling, and other information required under 

this criterion. 

B-4) Use of Information 

The application contained details on the value of the proposed work, work-

plan progress notification, and ongoing use for compliance with the 

California Department of Public Health (CDPH). 



 

Groundwater Supply Study and IRGMP  Issued: June 2012 

DE Project No.: 104-11  Revision 0 

 
6 

B-5) Geographic Balance 

Amador County and AWA had not been past recipients of an LGWAF grant 

Based on the geologic mapping and efforts to establish the monitoring network, DE 

refined the project Work Plan specifics related to the successful compilation of a 

hydrogeologic model, demonstrating a groundwater monitoring network, and 

demonstrating a sufficient groundwater source for the Camanche Reservoir Study Area 

as depicted in Figure 1-1, Study Area Map, and Figure 1-2, Schematic Geology Map.  

Per the Work Plan, the purpose of this report is to provide documentation of the phased 

approach involving the geophysics, monitoring well, and groundwater sampling 

findings; update the hydrogeologic model results; and detail the water budget for 

planning purposes. 

1.1 STUDY AREA DEFINITION 

The Lake Camanche WID No. 7 Basin (Study Area) includes approximately 12,000 acres 

and lies at the margin between the Sierra Nevada Mountains and the Central Valley 

sedimentary basin, two distinct geomorphic provinces.  The Study Area is situated in 

the Sierra foothills, a north-northwest trending set of volcanic and metamorphic rock 

types adjacent to the granitic rock types that make up the backbone of the mountain 

range.  The Mokelumne River system and Camanche Reservoir dominate the local 

surface-water drainage.  Refer to Figure 1-1 for a depiction of the watershed and Study 

Area. 

The Study Area boundary was determined per the Work Plan, Bulletin 118 sub-basin 

definition, topography, river basin physiography, surface alluvial geology, and known 

hydrogeology.  The southern boundary of the Study Area drainage is defined by 

Camanche Reservoir.  The northeastern margin of the Study Area is defined by the high 

relief topographic area near the Buena Vista Peaks ridge and China Gulch.  The western 

edge of the study area has been defined by the approximate locations of State Highway 

88 and Murphy Creek and the San Joaquin County line.  Refer to Figure 1-1 for a 

depiction of these boundaries and the mapped preliminary Study Area boundary.  

Figure 1-2 shows the regional setting and geology. 

1.2 REGULATORY ELEMENTS AND BASIN-WIDE PLANNING 

MANAGEMENT AREAS 

Due to the fractured nature of the subsurface environment and the lack of a continuous, 

saturated, unconsolidated sediment source in Amador County, groundwater 

management plans have not been developed for the rest of the county.  Per the 

Groundwater Management Planning Act of 2002 (AB 303) and to meet the Urban Water 

Management Plan Act (UWMPA), California Water Code (CWC) Section 10610 
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compliance requirements, two documents are specific to Amador County as described 

in Section 2.1.  These documents are the AWA 2011 Urban Water Management Plan and 

the 2006 Mokelumne/Amador/Calaveras Integrated Regional Water Management Plan.  

These documents relate primarily to existing surface water planning documentation 

efforts; however, these documents do contain groundwater related background data 

assessment and work plan development requirements. 

SB 610 AND SB 221 – SOURCE SUFFICIENCY STUDY 

With guidance from the SB 610 process, an investigational approach has been 

developed to determine the groundwater sufficiency of the Study Area.   These work 

efforts have been established to meet the requirements of SB 610 and SB 221 - 2001 

(Water Code sections 10631, 10651, and 10910).  Water Code section 10910(f)(5) states,  

If a water supply for a proposed project includes groundwater, the following 

additional information shall be included in the water supply assessment: (5) an 

analysis of the sufficiency of the groundwater from the basin or basins from which 

the proposed project will be supplied to meet the projected water demand 

associated with the proposed project. 

A sufficient water supply is defined as “the total water supplies available during the 

normal, single-dry, and multiple-dry years within a 20-year projection will meet the 

projected demand associated with the proposed future uses including agricultural and 

industrial uses.”  Groundwater level changes in response to historical pumping and 

recharge conditions will be assessed to determine whether overdraft conditions would 

be expected to occur in the future.   This report is used to present evidence in support of 

a sustainable groundwater source with defendable IRGMP components. 

CDPH ENFORCEMENT LETTER NO.  03-10-06ENF-007 AND ADEQUACY OF THE 

WID NO.  7 WATER SUPPLY – NOVEMBER 28, 2006 AND AUGUST 16, 2007 

AWA received an enforcement letter as a result of insufficient water production 

capacity for the WID No. 7 water supply well system.  The letter notes that the number 

of connections increased through the years 2003 to 2005; however, the production 

capacity decreased due to decreased water production from one of the system wells.  As 

a result of the increased water demand and decreased water supply, AWA was unable 

to maintain the required 20 psig for the water system and received a notice of violation 

(NOV).   The NOV details potential options to increase the water supply in order to 

address water supply concerns.  The options included obtaining a well from EBMUD, 

refurbishing an abandoned well for the ACSA No. 3 system, drilling a new well, or 

obtaining water rights on completion of the EBMUD South Shore Water Treatment 

Plant.  The additional well was to be acquired or installed before the summer of 2007. 
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As a response to the NOV and well acquisition deadline, AWA sent the CDPH an 

update regarding the status of the water supply and requesting the extension of water 

services to more customers.  In response to this request, CDPH required AWA to 

furnish a technical report prepared by a hydrogeologist regarding the safe yield of the 

aquifer for the wells in the water system.  This technical report would rely on data 

acquired through pump tests and historical water level and production data from AWA 

to determine a safe, sustainable yield.  Once this yield was determined, AWA could 

determine the number of connections the system could support and, from that, 

determine how many customers could be added to the system. 

The CDPH letter also required rehabilitation of Well 9 due to recurring microbial 

contamination.  In response to this request, installation of an additional well was 

planned.  Well 14 was installed in 2007.  In addition, hydrogeologic data was compiled 

in support of the local groundwater assistance grant fund application.  This information 

was used in support of a water supply study, which satisfied the immediate concerns of 

CDPH.  This GSS will also be used for documentation purposes. 

ASSEMBLY BILL 303 (AB 303)/CALIFORNIA WATER CODE SECTION 10795 

California Assembly Bill 303, or the Local Ground Water Management Assistance Act of 

2000, is a program designed to give up to $250,000 to public agencies in California to 

conduct groundwater management studies, including groundwater data collection, 

modeling, management studies, or other programs as authorized in CWC Section 10795.  

Applications to receive the program funds are reviewed by a technical advisory panel.  

This Work Plan has been approved as an AB 303 funded study and submitted to the 

DWR. 

SENATE BILL 1938 

Senate Bill 1938, adopted in 2002, requires agencies seeking funds from the DWR for 

groundwater projects, either through AB 303 or otherwise, to design and implement a 

groundwater management plan with the following specified components: 

1) Establishing basin management objectives (BMO) 

2) Preparation of a plan involving local agencies and interagency projects 

3) Monitoring programs to monitor efficient groundwater use and 

management 

The plan will provide additional elements for monitoring and managing groundwater 

levels, groundwater quality, inelastic land-surface subsidence and surface water flows 

and quality affecting groundwater levels or quality.  Additional sections for plans are 

listed but are not required.  The groundwater management plan must be submitted to 
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the DWR who will approve the plan and make it available for public review.  AWA has 

informed the DWR of the schedule and expected document submittals for this project. 

ASSEMBLY BILL 359 

Assembly Bill 359 (AB 359), chaptered in October 2011, is scheduled to take effect on 

January 1, 2013.  This bill changes two aspects of the generation of a groundwater 

management plan.  Under current law, local agencies seeking to adopt a groundwater 

management plan must hold two public meetings.  The first meeting must be held prior 

to the issuance of a resolution of intention to draft a plan, and the second meeting is 

held to elect to adopt the plan. 

AB 359 now requires that local agencies have and maintain a notification list for a given 

project.  People can request to be placed on this list, and they will receive project-related 

meeting notices, plan announcements, draft plans, maps, and other documents.  People 

on the notification list and DWR must receive a notice regarding the AB 359 required 

plan adoption meeting. 

The second change is related to the components a groundwater management plan must 

have in order to receive state funds.  AB 359 adds a groundwater recharge map to the 

plan components required to receive state funds.   This recharge map is to be provided 

to local planning agencies and other interested parties.  The plan adoption and recharge 

map considerations have been addressed by AWA. 

1.3 STUDY GOALS 

The project data goals have been specifically demonstrated through work activities for 

the following elements. 

 Complete additional paper studies, field mapping, and refine the work plan 

 Confirm and refine the physical setting and hydrogeologic model 

 Confirm basin recharge, aquifer storage, and demonstrate the groundwater 

potential of the Study Area 

 Document the groundwater sufficiency and sustainability 

 Establish an IRGMP - The BMOs will be met through tasks under five separate 

components: 

o Stakeholder involvement 

o Monitoring programs 

o Data management and analysis 

o Groundwater resource protection 
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o Groundwater sustainability 

Specific tasks under these components are designed to provide AWA, other local 

agencies, and stakeholders with action-oriented goals, maintenance, and 

information that support the BMOs and the IRGMP long-term goals. 
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2. PREVIOUS INVESTIGATIONS AND REGIONAL 

SETTING 

2.1 OTHER AREA STUDIES AND PLANS 

BULLETIN 118 BASIN SUMMARY 

As noted in sections 2, 4, and 5, DWR Bulletin 118 was used in this document to provide 

the subbasin definition in the project area, regional hydrogeologic information, and for 

specific yield estimates.  In addition to regional well yields, the document provides 

estimates of the storage capacity as well as information on a groundwater budget 

analysis.  Bulletin 118 also provides information on the basin boundaries, water-bearing 

units, groundwater level trends, groundwater storage, recharge potential, and 

groundwater quality. 

CALAVERAS COUNTY GROUNDWATER MANAGEMENT PLAN 

A groundwater management plan (GMP) update was issued for the Calaveras County 

Water District (CCWD) by WRIME, Inc. in 2007.  The initial GMP was developed in 

2001 by Navigant/Bookman-Edmonston, and a hydrogeologic assessment was 

completed by WRIME in 2003.  The GMP was developed for the portion of the Eastern 

San Joaquin Basin (Bulletin 118) in Calaveras County, which is referenced as the 

Camanche/Valley Springs Area.   

This area does not extend into the AWA Study Area but is in close proximity.  The 

Eastern San Joaquin Basin extends south from the Camanche Reservoir to west of the 

Salt Springs Reservoir, and extends east to the community of Valley Springs.  There are 

four primary communities in the area: Valley Springs, Burson, Wallace, and Jenny Lind. 

Valley Springs, Burson and Wallace rely predominantly on groundwater sources and 

Jenny Lind relies on surface water diversions.  Historically, CCWD has been able to 

provide most of the water demand through surface water diversions.  Groundwater 

resources in the area are predominantly the igneous and metamorphic basement rocks 

and overlying alluvial sediments. 

Alluvial sediments are a more reliable groundwater resource than basement rocks; 

however, increased water demands in recent years have resulted in less reliable flows.  

CCWD has planned to increase surface water diversions to reduce groundwater 

demand.  Some historical water level trends show an estimated loss of approximately 

one foot per year in water levels since the 1940s in some areas of western Calaveras 

County.  CCWD’s primary utilized surface water sources are the Calaveras River and 

Mokelumne River. 
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NEWMAN RIDGE QUARRY WATER SUPPLY ASSESSMENT 

The 2011 water supply assessment for the Edwin Center Project and the Newman Ridge 

Quarry (Newman Ridge WSA), completed by GeoCon, was for a mine located 

approximately six miles to the north of the Study Area, along HWY 104.  The Newman 

Ridge WSA cited the previous 2001 Navigant/Bookman-Edmonston Calaveras County 

GMP and the Eastern San Joaquin Groundwater Basin GMP.  The Newman Ridge WSA 

was a paper study and did not contain summarized, historical field work.  The study 

concluded that sufficient groundwater supply was present for quarry operations, which 

included 182 acre-feet per year (AFY) of groundwater use. This conclusion was based 

on an assumption that changes in precipitation and interference from nearby areas 

would not influence the groundwater supply for the quarry area.  Basin-wide elements 

with regard to supply and demand were not referenced other than in the summary.   

MOKELUMNE/AMADOR/CALAVERAS IRWMP 

The Mokelumne/Amador/Calaveras Integrated Regional Water Management Plan 

(MAC IRWMP) was published in 2006.  While the document focused primarily on 

surface water, historical and projected groundwater usage for Lake Camanche Village is 

presented.  The implementation portion of this document focuses primarily on water 

banking programs, managing wastewater, stormwater management, conjunctive use 

programs, various reservoir improvements, and water conveyance projects.  Variable 

water quality and quantity is noted within the study areas, and declining water levels in 

Calaveras County are noted. 

Conservation Efforts associated with the Upper Mokelumne River Watershed Authority 

(UMRWA) are discussed in Section 2.2. 

PROPOSED BVR CASINO  

Several studies have been completed for the Buena Vista Rancheria (BVR) Casino.  

Planning documents include the Tribal Environmental Impact Report prepared in 2006 

and the Buena Vista Rancheria Water and Wastewater Feasibility Study prepared by 

Hydroscience Engineers, Inc. in 2007.  These documents provided projected water use 

numbers and a hydrogeologic model for the BVR water supply assessment. 

Erler and Kalinowski, Inc.  (EKI) prepared monthly, quarterly, semiannual, and annual 

reports for BVR describing efforts to fulfill the terms of the Intergovernmental Services 

Agreement.  This agreement requires the Tribe to assess the potential impact of the 

project on local groundwater resources. 

A water level and water quality monitoring program was initiated.  This monitoring 

network included on-site monitoring and production wells as well as private wells 
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within several miles of BVR.  Monthly water levels and monthly, quarterly, or annual 

groundwater sampling was completed for wells within the network.  Water quality 

parameters monitored were generally limited to volatile organic compounds (VOC), 

boron, tannin and lignin, pH, and electrical conductivity (EC). The August 2009 to July 

2011 reports are available.  The BVR hydrogeologic model, based on DWR well logs and 

monitoring well logs, indicates a key thick sand unit located within the Ione Formation 

as a primary source of drinking water. 

AWA URBAN WATER MANAGEMENT PLAN 

AWA’s Urban Water Management Plan (UWMP) was published in September 2011 by 

AWA as an update to their 2005 UWMP.  The document provides information on fresh 

water, wastewater, and reclaimed water and also discusses projected demands through 

2030 for the AWA water systems, including Lake Camanche Village.  Water demand 

projections were calculated based on the land use and housing sections of the Amador 

County General Plan and a DWR guideline document for calculating baseline use.  

These current and projected demand values were used in the generation of this IRGMP 

for water balance and water use calculations. 

The UWMP identifies water sources for the water systems, with surface water supplies 

accounting for 97% of the total water provided by AWA.  Additional water sources, 

such as reclaimed water, and their potential to supplement current demand are 

discussed.  Guidelines for water reliability and contingency plans are also provided for 

catastrophic supply interruptions, consumption reduction, surface water quality, 

groundwater quality, and seasonal shortages. 

CALIFORNIA GROUNDWATER MANAGEMENT 

The California Groundwater Management document was published by the 

Groundwater Resources Association (GRA) of California in 2005 as a reference 

document for general hydrogeology concepts, GMP development, groundwater laws, 

and groundwater management institutions.  The document discusses how to determine 

GMP goals and BMOs and includes guidelines on how to develop the plan so it is 

complete and responsive to California laws and regulations. 

GRA’s document was used in the development of this IRGMP to determine the GMP 

sections required by California law as well as determining any other information 

recommended for a GMP by the DWR. 

2.2 PHYSIOGRAPHY, SURFACE WATER AND SOILS 

Per tasks 1 and 2 in the Work Plan, the regional setting was first documented to define 

the basin and study objectives.  Regional terrain consists of low-lying hills with gentle 
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slopes and valleys.  Topographic changes become more severe to the east and generally 

less sever to the west.  Topography generally varies in elevation from 200 to 550 feet 

above mean sea level (MSL).  The Buena Vista Peaks, a small series of rocky peaks 

located in the eastern portion of the basin, provide the highest point of relief in the area 

at 844 feet MSL.  The Camanche Reservoir, with a raised maximum dam crest elevation 

of 263 feet above MSL and freeboard of 27.5 feet, is located in the southern portion of 

the Study Area. Numerous ephemeral water courses are also scattered throughout the 

Study Area.  Vegetation typically consists of grass, Manzanita bushes, and scattered oak 

trees.   

MOKELUMNE RIVER WATER 

The Mokelumne River originates in the Sierra Nevada and flows west to its confluence 

with the San Joaquin River in the Central Valley.  With a watershed encompassing 

approximately 660 square miles, the annual average runoff of the Mokelumne River at 

Pardee Reservoir is 753,000 acre-feet with the majority of flow derived from snowmelt. 

Annual precipitation and stream flow in the Mokelumne River is extremely variable.  

The watershed is typically subdivided into the Upper Mokelumne River watershed, 

extending from its upper reaches in eastern Alpine County to the southwestern side of 

Pardee Reservoir, and the Lower Mokelumne River watershed, which includes the 

Camanche Reservoir and extends from its shared boundary with the upper watershed 

southwest through the river’s confluence with the San Joaquin River.  The Cosumnes 

River and Dry Creek are included in the Lower Mokelumne River watershed and join 

the Mokelumne near its confluence with the San Joaquin River. 

As shown on Figure 2-1, Regional Map and Watershed Areas, the Study Area is situated 

northeast of Lodi, north of the Mokelumne River and Camanche Reservoir, and south of 

Dry Creek and its tributaries. 
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Figure 2-1 Regional Map and Watershed Areas 

 

 

 

UPPER MOKELUMNE RIVER WATERSHED 

The Upper Mokelumne River watershed is defined as the lands that drain into the north 

fork, middle fork, south fork, and main stem of the Mokelumne River with the 

southwestern edge of Pardee Reservoir as the downstream boundary.  The Upper 

Mokelumne River watershed comprises 550 square miles and extends through Alpine, 

Amador, and Calaveras Counties.  The north fork watershed of 370 square miles 

provides 85% of the total river flow. 

To address areas of mutual concern pertaining to water supply, water-quality 

management, and the preservation of the environment within the Upper Mokelumne 

River watershed, the Upper Mokelumne River Watershed Authority (UMRWA) was 

formed under a joint powers authority in 2000 to undertake watershed assessment and 

planning projects.  Members of the UMRWA include AWA, Alpine County Water 

Agency, CCWD, Calaveras Public Utilities District, EBMUD, Jackson Valley Irrigation 

District (JVID), and Alpine, Amador, and Calaveras Counties. 

LOWER MOKELUMNE RIVER WATERSHED 

The Lower Mokelumne River watershed encompasses 80 square miles and flows from 

Highway 49 to the river’s confluence with the Dry Creek, Cosumnes, and San Joaquin 

Rivers.  The watershed for the Lower Mokelumne River includes portions of Amador, 

Calaveras, Sacramento, and San Joaquin counties.  

http://upload.wikimedia.org/wikipedia/commons/c/ca/Mokelumnemap.jpg
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Like the Upper Mokelumne River watershed, land and water resource management 

decisions for the Lower Mokelumne River watershed are made by a variety of entities 

including the U.S. Fish and Wildlife Service, the U.S. Bureau of Land Management, 

Sacramento and San Joaquin Counties, and EBMUD.  A nongovernmental organization 

involved in the management of the Lower Mokelumne River is the 

Mokelumne/Cosumnes Watershed Alliance.  This alliance of many organizations 

interested in management of the lower Cosumnes and Mokelumne Rivers includes the 

California Department of Water Resources, California Department of Fish and Game, 

EBMUD, San Joaquin and Sacramento Counties, National Oceanic and Atmospheric 

Administration Fisheries, the Sacramento Area Flood Control Agency, as well as many 

others.  The study area for this organization includes a 17-mile reach of the Mokelumne 

River from the Woodbridge Irrigation District Dam downstream to Lost Slough and a 

28-mile reach on the Cosumnes River from the Folsom South Canal downstream to the 

confluence of the Cosumnes with the Mokelumne River. 

REGIONAL SOILS 

Per the National Resource Conservation Service (NRCS) web soil survey, regional soils 

consist of sandy loams, loams, and rock land with slopes varying from 2% to 45%.  Due 

to the upland conditions, rock-land soils dominate the area.  Other parent material 

tends to be related to the geologic units present at surface: typically the Ione, Valley 

Springs, and Mehrten Formations as defined below.  Soil types are critical elements for 

recharge and indicators of underlying stratigraphy.  Study Area specific soils are 

described extensively in Section 4.2. 

2.3 REGIONAL GEOLOGY 

Figure 2-2, Schematic Central Valley/Foothill Stratigraphy, provides a general geologic 

cross-sectional view of California geology.  The site is located in the foothills margin 

between the roughly horizontal alluvial sediments of the Central Valley geomorphic 

province and the granitic Sierra Nevada geomorphic province. 
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Figure 2-2 Schematic Central Valley/Foothill Stratigraphy 

 

The regional basement complex is composed of Jurassic volcanic deposits and 

metamorphosed sedimentary deposits, typically identified as greenstone in research 

literature.  The basement complex does not outcrop within the Study Area, but is 

encountered at depth in well borings. Basement rocks are shown to the north of the 

Study Area by Wagner et al. (1981) as Gopher Ridge volcanics (Jgo) and are also 

referenced as the Carabas paleoridge and are likely synonymous with the materials 

encountered in the deep borings within the Study Area.  Refer to Section 3 for a 

presentation of surface geology mapping efforts within the basin. 

Younger, Tertiary-age units that overlie the basement rocks and generally outcrop 

within the Study Area include the following (from oldest to youngest): 

 The Tertiary volcanic and sedimentary rocks and Quaternary terrace deposits are 

separated from the Jurassic volcanic/metamorphic basement by an angular 

unconformity. 

 Pre-Ione Eocene rocks: marine origin sands, clays, and gravels, typically green, 

gray, and greenish white in color with high feldspar content 

 Ione Formation: quartzose sandstone interbedded with very thick kaolinitic clays 

 Valley Springs Formation: rhyolitic tuff and sedimentary rocks 

 Mehrten Formation: andesitic conglomerate sandstone and breccia 

 Laguna Formation: consolidated alluvial deposits 
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 North Merced Gravel: a thin veneer of sediments, mainly gravel 

 Turlock Lake Formation: gravels in reddish silty or sandy matrix 

 Modesto-Riverbank Formation: arkosic alluvium 

 Riverbank Formation: alluvium 

 Recent Alluvium 

In general, these younger units are less consolidated and sedimentary in nature, lending 

to more porosity and more significance with respect to groundwater occurrence.   The 

following paragraphs characterize these units based on work performed by previous 

researchers. 

The pre-Ione Eocene rocks, as described by Chapman and Bishop (1975), were 

deposited in a pre-Ione bedrock paleochannel system.  Their composition includes sand, 

clay, and gravel of marine origin with biotite, chlorite, and muscovite present.  Feldspar 

is a significant component of this unit (Creely and Force, 2007).  The thickness of this 

unit is highly variable in the foothill area as it is controlled by basement complex 

topography. Creely and Force believe that the unit “wedges out” to the east and 

assumes a more uniform regional thickness to the west in the Central Valley Mesozoic-

Cenozoic sediment pile.  As this assemblage does not outcrop at the surface in the Ione 

area, it has remained unnamed. It has received numerous formation names where the 

unit outcrops outside the Study Area. Depictions and full geologic formation detail are 

provided in Section 4.3. 

The Eocene Age Ione Formation, described by Loyd (1983) as interbedded kaolinitic 

clay, quartz sand, sandy clay, and lignite, has been mapped along the eastern margin of 

the Study Area subbasin. The Ione Formation is characteristically light in color, with 

color influenced by iron oxide, lignite, and carbonaceous mud rocks and shale (Creely 

and Force, 2007). 

Pask and Turner (1952) subdivided the Ione Formation into upper and lower members 

based on mineralogy.  The upper and lower members contain kaolinite (anauxite) clays. 

Deposits can include coarse-grained sand (up to 2 mm diameter).  This kaolinite sand is 

commonly called Ione sand. 

Ione sand is one of the most important sources of commercial clay and silica sand in the 

Ione Formation (Creely and Force, 2007).  Ione sand has a white color with a pearly 

luster and appears massive; however, closer examination usually reveals cross 

stratification, heavy mineral laminae, and burrows (Creely and Force, 2007).  Quartz is 

abundant with varying feldspar content in both members. 

The lower member contains 8% to 10% feldspar with the upper member containing 20% 

to 25% feldspar.  The minerals biotite and chlorite are rare in the lower member and 

common in the upper member.  Heavy mineral deposits vary.  The lower member 
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contains mature minerals like zircon and ilmenite. The upper member contains 

hornblende and epidote. Chromite is also commonly found in the Ione Formation. The 

upper member is largely absent north of Jackson Valley due to erosion and deposition 

during the development of the overlying Valley Springs Formation. 

The Ione Formation is believed to be deposited in both marine and fluvial 

environments.  Creely and Force (2007) presented lines of evidence supporting at least 

two marine depositional horizons: 

 Body and trace fossils of marine mollusk assemblages have been found.  Trace 

fossils of marine or estuary origin, mainly Ophiomorpha, have been 

documented. 

 Mineral assemblages of glauconite have been identified within the Creely and 

Force study area.  The presence of glauconite suggests a shallow marine 

depositional environment.  Also, rosettes of gypsum have been documented, 

suggesting an evaporative coastal environment. 

 Sedimentologic evidence such as 10 to 30 feet thick, moderately sorted sand 

sequences without clay or gravel layers.  Bedding with heavy mineral 

accumulations suggests a beach foreshore environment. 

Creely and Force (2007) suggested that the Ione Formation can be divided based on the 

transgressive and regressive wedges within the formation.  The lower Ione can be 

informally described as the part that includes the lower marine horizon and its 

nonmarine envelope.  The Ione sand would be considered part of this lower unit. The 

upper Ione can be described as the upper marine horizon and its nonmarine envelope. 

The Oligocene Age Valley Springs Formation is described by Lloyd (1983) as stream 

channel and alluvial deposits derived mainly from rhyolitic volcanic rocks including 

some white, welded tuffs and ash flows.  The basal contact of the Valley Springs 

Formation is characterized locally by the presence of fresh rhyolitic conglomerate. 

Bartow (1992) describes the depositional environment as epiclastic sediments deposited 

in a low-gradient alluvial plain.  Bartow measured stratigraphic sections in the Ione and 

across the Valley Springs Formation and provides a detailed analysis of the facies of 

these two formations.  Based on age estimates, these units have a disconformable 

contact, which means that that erosion/deposition occurred along the same bedding 

dip. 

Overlying these formations is the Miocene Age Mehrten Formation, described as being 

stream channel, alluvial, and mudflow deposits derived mainly from andesitic volcanic 

rocks.  Bartow (1992) generally describes the Mehrten in the east-central portion of the 

Central Valley as being sandstone composed of amphiboles, pyroxenes, and pebbles 

(mostly volcanic) with lenticular bedding and gray to blue color.  Bartow discusses a 
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major change in regional volcanism as the rhyolitic pyroclastic deposits of the Late 

Oligocene and earliest Miocene were replaced near the end of the Early Miocene by 

reestablished andesitic arc volcanism in the northern Sierra Nevada.  This andesitic 

volcanism provided the source materials for the Mehrten Formation. 

Ferriz (2001) discusses how the Mehrten Formation outcrops discontinuously along the 

eastern flank of the Sacramento Valley and was laid down in the Mokelumne area by 

streams carrying andesitic debris from the Sierra Nevada.  The thickness of the Mehrten 

in the Sacramento Valley ranges from 200 to 500 feet, but in the northeastern part of the 

San Joaquin Valley generally including the Study Area, it can be more than 700 to 1,200 

feet thick at depths ranging from more than 300 feet below ground on the east side of 

the valley to depths exceeding 1,400 feet along the central portion of the valley.   

The black sands of the Mehrten Formation (black andesite detrital grains) generally 

yield large quantities of water to wells, which makes them a preferred exploration 

target in the eastern half of the Central Valley (Davis and Hall, 1959).  The contact 

between the Mehrten Formation and underlying Valley Springs Formation is an 

unconformity. 

The Laguna Formation and younger sediments (Late Tertiary to Quaternary) do not 

appear within the Study Area to any appreciable degree.  A small section of the 

Modesto-Riverbank Formation, consisting of arkosic alluvium, is present in the 

northernmost portion of the basin and is assumed to be a thin veneer. 

2.4 STRUCTURAL GEOLOGY 

The Jurassic basement complex has undergone extensive periods of deformation 

associated with mountain-building plate tectonic processes.  This deformation has 

created a series of isoclinal folds trending roughly north-northwest to south-southwest.  

These folds manifest themselves in the Study Area as the Carabas paleoridge which 

extends from approximately seven to eight miles to the northeast of Ione to within the 

northeastern portion of the Study Area (Bishop, 1975).  By comparison, the Cenozoic 

formations have undergone very little structural deformation with minor faulting and 

depositional folded layers. 

Several faults were identified by Wagner et al. (1981) within Cenozoic formations.  

These faults are located near the center and eastern portions of the Study Area basin.  

Creely and Force (2007) determined the overall dip of the Ione Formation to be 1.5 

degrees to the west-southwest in the foothills area.  Pask and Turner (1952) identified 

reverse dips up to seven degrees near the Carabas paleoridge, indicating the Cenozoic 

units to the west of the paleoridge form a synclinal feature with a corresponding 

anticlinal feature as the units drape over the paleoridge.  These folds within the 

Cenozoic units are caused by differential compression rather than tectonic processes. 



 

Groundwater Supply Study and IRGMP  Issued: June 2012 

DE Project No.: 104-11  Revision 0 

 
23 

A seismic refraction and gravity anomaly analysis of bedrock depths completed by 

Bishop and Chapman (1975) includes approximately the eastern half of the basin in the 

Study Area.  Refer to Figure 4-6, Bedrock Topography, in Section 4.3, Basin Structural 

Geology, for a depiction of bedrock topography as adapted from Creely and Force 

(2007) and Bishop and Chapman. The Bishop and Chapman study determined that the 

north-northwest to south-southeast trending Carabas paleoridge and paleovalley 

structure extends into the eastern portion of the Study Area. 

The paleovalley features have also been confirmed by historical geologic and soil 

mapping within Calaveras County and beneath the existing Camanche Reservoir. 

Tertiary gravels that trend from the northeast to the southwest have been described 

within the literature.  The Buena Vista Rancheria Hydrogeologic Study also confirmed 

the presence of this paleovalley feature along the eastern portion of the basin.  The 

structural features are critical to groundwater flow patterns in the area. 

2.5 REGIONAL HYDROGEOLOGY 

The majority of groundwater flow in the Sierra Nevada foothills occurs through 

fractured rock with limited groundwater resources in ancient, alluvial sedimentary 

channels. For the fracture areas to contain extractable groundwater, the fractures must 

be open.  Rock typically exerts a pressure of about one pound per square inch for every 

foot of depth. With sufficient time and pressure most rocks do not sustain open 

fractures at greater depths.  Typically, and with the possible exception of granitic rocks 

and highly siliceous rocks, Sierra Nevada foothill rocks do not produce significant 

quantities of water below a depth of approximately 300 feet, and very little water below 

a depth of 600 feet. 

A fractured rock basin can therefore be partially defined by the topographic heights of 

the bounding terrain. Significant ridges about 300 feet above water producing zones in 

a fractured, rock-controlled basin typically represent groundwater divides where 

infiltrating meteoric water tends to either enter or drain away from the basin. 

For the Study Area portions of the Cosumnes and Eastern San Joaquin Bulletin 118 

basins, deep, historical, alluvial channels can result in great complexity.  Stream 

crossings are used to define the modern groundwater basin with enhancement from the 

limits of the former alluvial channels. The alluvial channels also contain lateral, 

lithologic variations that typically control the availability of groundwater resources. 

Groundwater flow patterns, especially in the foothills, will follow surface stream flows 

originating in the east and going to the west.  Streams are typically either gaining 

streams or losing streams.  A gaining stream is one in which the groundwater levels in 

the terrain adjoining the stream are at an elevation higher than the stream and thus tend 

to drain into the stream. 
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A losing stream is one in which the water elevation in the stream is higher than the 

surrounding terrain and the stream tends to seep into the surrounding soils or rock. 

Many streams alternate between gaining and losing according to the seasons.  

Groundwater extraction or artificial recharge can also change the stream baseflow 

characteristics. 
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3. PHASED APPROACH WORK PLAN 

 

These following sections detail activities completed in the order presented in the 

approved Work Plan and the grant agreement. 

3.1 WORK PLAN DEVELOPMENT  

These task efforts were associated with the development and initial implementation of 

the Work Plan.  This final Work Plan was submitted once the agreement was approved 

and reflected minor modifications in the grant application. 

3.2 SURFACE GEOLOGY AND SPRING MAPPING 

As described under Task 3 of the Work Plan, DE completed reconnaissance level 

geological mapping.  The geologic mapping relied greatly on Wagner et al. (1981) to 

focus investigation areas.  The referenced geologic map was adapted to a digital format 

and presented as part of the Work Plan. 

Confirmation mapping was completed in September and November 2010.  During the 

September mapping efforts, DE investigated rock outcrops that were easily accessible 

and located on public land.  For the November efforts, DE arranged with East Bay 

Municipal Utility District to enter the Camanche Hills Hunting Preserve (CHHP), 

located at 2951 Curran Road and perform geophysical testing and geologic mapping.  

DE did not investigate outcrops located on private property other than conducting 

visual inspections from public areas. DE completed 25 geologic location descriptions 

during the September effort and an additional nine during the November effort. 

Geologic locations are depicted on Figure 3-1 and field descriptions of locations are 

provided in Appendix A.  Also shown on Figure 3-1 are updates to the geologic map 

based on completed efforts.  Refer to the legend in the top left-hand corner of the map 

for geologic sample locations and map update notation.  Outcrop 01 is not shown on the 

attached map since it is located too far east.  DE completed descriptions and 

classifications in the field where possible, with additional descriptions and revised 

classifications based on hand samples as warranted.  Sample descriptions are provided 

in Appendix A. 

GEOLOGIC MAP UPDATES 

Based on the geologic reconnaissance mapping and additional literature review 

completed by DE, updates to the geologic map have been provided.  Update No.  1, as 

depicted on the geologic map, involved changing the contact between the Mehrten and 

Valley Springs Formations to a faulted contact.  Previously, a fault was shown at this 

position; however, the Valley Springs Formation was depicted on the north and south 
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side of the fault.  Based on geologic field mapping, the position of the fault was 

confirmed and fault contact represented a formation contact with the Mehrten 

Formation to the north and Valley Springs Formation to the south.  This observation is 

confirmed by Wagner et al. (1981).  The digitizing efforts may have captured the contact 

relationship incorrectly.  DE compared the geologic map to Wagner and did not identify 

additional capturing inaccuracies. 

Updates two and three involve the depiction of faults around the Buena Vista Peaks.  

These faults were mapped by Bartow (1979).  These faults could not be field confirmed 

since they were not located in publically accessible areas. 

Update 4, as indicated on the geologic map, involves the addition of a fault at Outcrop 

2A.  As discussed above, the movement direction of the fault could not be determined 

since no marker horizons were identified.  Based on Creely and Force (2007), this is a 

normal fault. 

During the mapping efforts and after a review of the original large-scale geologic maps 

(Bartow 1979), some inaccuracies were identified in the CHHP region near the north-

northwest oriented subparallel faults.  The placement of the faults is approximately 0.2 

miles to the east with the associated Mehrten/Valley Springs Formations contacts 

moved in the same direction.  The updates are shown in Figure 3-1. 

SPRING MAPPING 

DE efforts for mapping springs in the subbasin occurred from April through May 2011.  

Field efforts to locate springs occurred on April 21, 2011.  The spring mapping effort 

was completed by using Google Earth historical, aerial images to locate potential 

springs or spring sources.  These efforts were followed up with field reconnaissance 

and mapping. 

Dates for the Google Earth historical, aerial photographs for the Study Area range from 

1993 to 2010; however, only imagery from 2004 to 2010 was used for mapping.  This is 

due to the images from 1993 to 2004 being generally of low quality or black and white.  

The primary images used were from June 2007.  These images were of better quality 

and, due to the climate in the area and the normal spring lifespan, images from this 

time period would be more likely to reveal any springs present. 

Geologic contacts, geologic mapping locations, and roadways were identified during 

aerial analysis and investigated in order to identify springs or possible springs.  Possible 

springs were identified in the June 2007 aerial photographs as green areas.  This 

methodology was effective as a majority of brush and plants in the area were brown 

due to dry conditions.  If an area was green during June, it was a result of water from 

either natural sources, such as springs, or manmade sources, such as irrigation 

activities.  Areas that were identified as green were further analyzed for drainages 

upstream and possible alternative or manmade sources of water which could account 



 

Groundwater Supply Study and IRGMP  Issued: June 2012 

DE Project No.: 104-11  Revision 0 

 
27 

for the greenery.  If no upgradient sources could be determined from the aerial 

photographs, the location was considered a spring or possible spring to be investigated. 

This pre-reconnaissance effort identified four possible spring locations. 

Field verification consisted of a roadside survey.  If a flowing steam was located, 

attempts were made to locate the source upstream.  Additionally, dry drainages that 

might become flowing springs during the wet season were located and marked for 

future reference.  The surveyed area was limited due to poor access and the presence of 

private land. 

One spring was verified running roughly parallel to Camanche Road south of the 

intersection of North Camanche Parkway and Camanche Road.  Flowing water was 

located near the intersection of Camanche Road and Feather Court.  No sign of flowing 

water could be found in the drainage approximately 0.2 miles upstream of that location.  

One other potential location (northwest location off Grapevine Gulch) was dry.  The 

remaining two potential locations could not be surveyed as they were on private 

property. 
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3.3 PRIVATE WATER WELL BENEFICIAL USE SURVEY, ENVIRONMENTAL 

SETTING AND WATER QUALITY CONCERNS 

Area reconnaissance and DWR well logs were used to identify private wells to be used 

for groundwater level monitoring and potential water quality sampling.  Over 60 

private well owners were contacted in person or by phone.  Efforts were first made to 

verify addresses of owners using detailed driller’s logs with the additional use of 

Internet based mapping services and limited field verification.  An additional eight 

private wells were added to the AWA monitoring network.  EBMUD has three wells 

which have been used to determine water levels for a total of fifteen wells. 

For the BVR, numerous wells were used for water level and water quality data 

collection. A good distribution of monitoring points for the Valley Springs, Mehrten, 

and Ione Formations was achieved.  Four rounds of water levels were taken on the 

wells identified during the door-to-door survey and draft contour maps have been 

developed using GPS data for private wells and the AWA and BVR wells.  Well owner 

names, assessor parcel numbers (APN), and other personal information were removed 

from figures and tables and monitored wells have been assigned random code names to 

protect personal information.  The useful and verified locations were plotted on the 

topographic map (Figures 1-1 and 3-1).  Task goals include recognizing aquifer and 

aquitard sediments and refinement of the hydrogeologic model.  Refer to Table 3-3, 

Well Logs Used in Hydrogeologic Cross Sections.   

ENVIRONMENTAL SETTING 

HUMAN-MADE HAZARDS 

This section provides an overview of potential hazardous waste sites and activities that 

may threaten human or environmental health and safety in and around the Study Area.  

A hazardous waste is defined as a substance that increases or poses a threat to human 

health and the environment because of the physical or chemical nature, quantity, or 

concentration of the substance.  Knowledge of hazardous waste sites is critical to 

protecting groundwater quality, as well as for making future land use and growth 

management decisions. 

On January 12, 2011, Environmental Data Resources, Inc. (EDR) performed a search of 

regulatory and state databases for the basin and out to three miles in the surrounding 

area.  Refer to Figure 3-2, Human Made Hazards – State and Federal Database Search, 

for a description of the search area and site locations. 
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Based on this search by EDR, 28 sites were found in and around the Study Area with an 

additional 33 orphan sites that were not mapped. Refer to Table 3-1, Human Made 

Hazards – State and Federal Database Search, for the 28 mapped sites and Appendix B 

for the executive summary of the EDR report, including orphan sites.  Database 

definitions are provided in Appendix B. 

As shown on Figure 3-2, four of the 28 mapped sites are in the Study Area. These sites 

are listed in the underground storage tank (UST) or historical UST sites.  Refer to Table 

3-1 for the remaining sites in the surrounding area.  American Lignite Products, also 

referred to as Ione Cogeneration Plant and Lignite Mine and Cogenerator, and 

identified on the map as Cluster D, is present near the basin boundary and may pose a 

risk to groundwater quality. 

Amador County is well known for its gold mining history and auriferous gravel mine 

resources.  The Ione-Wallace area has few known gold mines; however, due to the 

extensive Ione clay deposits and near surface bedrock locations, mines involving the 

extensive removal of sand and clay for the glass and potting industry are more 

common. Several mines are noted on the tables below. 

The mines and mineral resources of Amador County were reviewed to determine 

potential mining activity that has historically occurred in the Study Area.  A search 

radius of one township and range to the north, east, and south was used for 

determination of mineral resources in the area. Numerous mines for chromite, clay, 

coal, copper, lode gold, placer gold, gravel, iron, limestone and marble, manganese, and 

pumice were found in this search radius.  The majority of the mines were located in 

townships/ranges 5N/11E, 6N/9E and 6N/10E, which are outside the Study Area.  Mines 

located in 4N/10E, 5N/10E and 5N/9E were predominantly chromite, clay, copper, 

placer gold, or iron mines.  Some dredge mining operations had occurred historically 

along the Mokelumne River.  Many of the clay mining operations are located in Rancho 

Arroyo Seco, which is located north of the Study Area. 

The density of septic systems is also a significant concern due to the potential 

contaminant migration to groundwater. Refer to the description below. 
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Table 3-1 Human Made Hazards - State and Federal Database Search 

Lake Camanche, Amador County 

Site Name 

Map 

ID Database(s) 

Within Basin Boundaries     

Bingham Ranch 1 HIST UST 

C-3 Ranch 14 HIST UST 

Camanche Blues Store 2, 23 HIST UST, UST 

Forster Farm 28 HIST UST 

Outside Basin Boundaries (within three miles) 

  

American Lignite Products D HIST CORTESE, MINES, Envirostor 

Bestway Shortload Conc Inc C RCRA-Nongen, FINDS 

Camanche North Shore Inc C HIST UST, SWEEPS UST 

Camanche North Shore Maintenance C NPDES, HIST CORTESE, LUST 

Camanche North Shore Rec C AST 

Cemex Construction B AST 

Flying M Ranch B HIST UST 

George Reed Inc 22 MINES 

Goose Hill Rock B AST 

Home - 4357 Jackson Valley Rd 3 HIST UST 

Ione Cogeneration Plant D AST, WMUDS/SWAT 

Ione Minerals E AST 

Kirk Dunnan - Residence 25 HIST UST 

Lignite Mine and Cogenerator D WDS, WMUDS/SWAT, HIST CORTESE, HAZNET 

M P Associates - explosives A 

RCRA-SQG, FINDS, NPDES, HAZNET, HIST Cal-Sites, 

Cortese, RESPONSE, Envirostor, SLIC Region 2 

Mother Lode Plating 26 Envirostor, CERCLIC-NFRAP, HIST Cortese 

Mother Lode Trout Farm 24 HIST UST 

North American Refractories Co. E RCRA-LQG, FINDS, Envirostor 

OI Ione STS Inc. E HIST UST 

Owens-Brockway Glass E SWEEPS-UST, RCRA-SQG, FINDS 

Paul Ramm 35 MINES 

The Onetto Group, Inc D RCRA-SQG, FINDS, EMI 

Ty Schulz Trucking, Inc. 27 HIST UST 

Unimin Corp - Ione Plant E UST 

Source: Lake Camanche WID 7 EDR Radius AtlasTM with Geocheck 
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Landfill disposal site (Geotracker)

TMEDR  DATABASE SEARCH RESULTS

Study Area

Permitted UST site - closed (Geotracker)

Permitted UST site - open (Geotracker)

Other cleanup site (Geotracker)

Figure adapted from EDR Lake Camanche WID 7, Jan 2011

1, 3, 14, 24, 25, 27, 28 - HIST UST
22, 35 - Mines
26 - Envirostor, CERCLIC-NFRAP, HIST Cortese
2, 23 - HIST UST, UST
Cluster A - RCRA-SQG, FINDS, NPDES, HAZNET, HIST Cal-Sites, Cortese, RESPONSE, Envirostor, SLIC Region 2
Cluster B - AST, HIST UST
Cluster C - RCRA-Nongen, FINDS, HIST UST, SWEEPS UST, NPDES, HIST CORTESE, LUST, AST
Cluster D - HIST CORTESE, MINES, Envirostor, AST, WMUDS/SWAT, WDS, HAZNET, RCRA-SQG, FINDS, EMI
Cluster E - AST, RCRA-LQG, FINDS, Envirostor, HIST UST, SWEEPS-UST

DTSC cleanup site (Geotracker)

Buena Vista 
Class II Landfill

Ione 
Cogeneration 
Plant
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State law requires reporting an unauthorized discharge of waste that may impact water 

quality.  Comprehensive databases are maintained in the Regional Water Quality 

Control Board (RWQCB) Geotracker Program and the California Department of Toxic 

Substances Control (DTSC) Envirostor databases. 

DE completed a search of the Envirostor and Geotracker databases for landfill sites 

within or near the basin. Two landfill disposal sites are located nearby (< 2 miles) but 

not within the basin.  The cleanup status of these two sites is currently classified as 

open. To DE’s knowledge, these sites are not currently accepting waste.  The two 

locations are identified as the Buena Vista Class II Landfill and the Ione Cogeneration 

Plant. Refer to Figure 3-2 for the locations. 

As reported on the RWQCB Geotracker website, the subbasin and immediate area 

contain a total of 10 potential sites. One site was located through Envirostor.  Table 3-2, 

Geotracker and Envirostor Sites, shows the site classifications. 

Table 3-2 Geotracker and Envirostor Sites 

Lake Camanche, Amador County 

Type of Site Number 

Other Cleanup 

Sites 1 

Permitted UST 6 

DTSC Cleanup 

Sites 3 

Envirostor 1 
Source: RWQCB Land Disposal Geotracker Search Results, June 2011 

Of the above sites, two of the permitted underground storage tank (UST) sites are 

within the basin, one of which is a closed site.  Permitted UST sites pose a low threat to 

groundwater quality.  The American Lignite Products site discussed above and listed in 

Table 3-1 is also listed as a DTSC cleanup site.  The remaining two DTSC cleanup sites 

(Unamin Mine and M P Associates) are greater than two miles outside the basin.  The 

Envirostor site listed in Table 3-2 is the M P Associates site identified in Table 3-1. 

SEPTIC SYSTEM DENSITY 

Septic system density was determined using Amador County Tax Assessor parcel 

information and by communication with AWA employees.  Refer to Figure 3-3, Septic 

System Density, below for a parcel map of the basin.  The parcels with sewer service as 

reported by AWA are shown in green.  The remaining non-vacant residential, 

industrial, and commercial parcels, as reported by the Amador County Tax Assessor's 

Office, are assumed to have septic systems and are shown in red. 



 

Groundwater Supply Study and IRGMP  Issued: June 2012 

DE Project No.: 104-11  Revision 0 

 
34 

Figure 3-3 Septic System Density 

 

 

Of the approximately 771 non-vacant residential, commercial, and industrial parcels, 

439 parcels are provided sewer service by AWA.  The remaining approximately 332 

parcels are assumed to have engineered septic facilities.  The areas with the highest 

septic system density are located in the western part of the basin.  These areas are most 

susceptible to groundwater impact from septic system infiltration.  The central and 

eastern portions of the basin have low septic system density with the eastern portion 

being especially low.  Due to County regulations for septic systems, the soil types and 

density and potential retrofits associated with growth in the future, the potential for 

groundwater impact from these systems will continue to be monitored in the IRGMP. 

3.4 EXISTING WATER WELL ASSESSMENT AND MONITORING 

A Study Area groundwater supply assessment was undertaken that included review of 

water level and operational information from local well systems.  Water quality 

information specific to the Study Area is provided in Section 4.6. 

For AWA-operated well systems, historical Supervisory Control and Data Acquisition 

System (SCADA) information dating from 2000 to September 2010, including well 

pumping rates and water-level recorder data (electronic and field-verification) was 

provided and assessed to identify responses during drought and high rainfall periods.  



 

Groundwater Supply Study and IRGMP  Issued: June 2012 

DE Project No.: 104-11  Revision 0 

 
35 

EBMUD hardcopy files were reviewed for historical water quality and well construction 

information.  A review of hardcopy well capacity data was completed for the time 

period Amador County Department of Public Works (ACPW) controlled Camanche 

WID No.  7.  This review indicated that a significant number of wells have been 

removed from service or never entered service as a public water supply well due to 

elevated iron, manganese, and coliform bacteria, for example, Wells 8, 10, the original 

Well 12, and, more recently, Well 14 have had elevated metal concerns as discussed in 

Section 4.6. Further investigation related to the proximity of these wells to basin margin 

hydrogeology will be used to identify management alternatives. 

Note that meeting minutes have been generated from the coordination meeting held at 

the AWA offices on October 12, 2010, with staff present from DWR, AWA, and DE. 

The monitoring wells selected for the California Statewide Groundwater Elevation 

Monitoring (CASGEM) program are detailed below. 

HISTORICAL AGENCY INVOLVEMENT 

Data on AWA wells was acquired primarily through a review of AWA files and driller’s 

logs. Additional data was acquired through interviews with AWA personnel.  Mr. 

Roderick Schuler, the ACPW water manager for Camanche Village from 1978 to the end 

of ACPW involvement in approximately 2001, was interviewed by DE at the AWA 

offices on November 16, 2010.  ACPW files were reviewed with Mr.  Schuler and his 

recollection of ACPW history was added to the well summary included below. 

The Great Lakes Development Company, Inc. (GLDC) initially developed the area prior 

to 1980.  GLDC commissioned a series of boreholes to explore local water resources. 

Some of these boreholes were converted to water supply wells.  These wells typically 

used 10-inch-diameter casings. 

  



Monitored

Yield 

(gpm)

Length 

(hrs)

Drawdown 

(ft)

Initial 

(ft bgs)

Stabilized 

(ft bgs)

Schematic Cross Section A-A'

LC-001 X Yes1
212 65-85, 106-110, 144-192 Tvs 30 8 120 79 65 1970

LC-002 No 300 - 12 - - - - 1975

LC-003 X Yes1
244 71-97, 115-135, 12-162, 190-210 Tvs 110 8 108 70 25 -

Schematic Cross Section B-B'

LC-012 X Yes1
260 112-124, 148-160, 180-204, 232-236, 256-260 Tm, Tvs, Ti 406 8 204 76 27 1970

LC-028 X Yes1
244 96-100, 144-244 Tm, Tvs 200 - - 92 70 1970

LC-005 X Yes1
336 149-249 Tm 500 4 200 75 55 2007

LC-006 X Yes1
437 112-152, 176-184, 192-220, 252-272, 288-312 Tm, Tvs 1700 8 67 115 100 1970

LC-007 X Yes1
354 65-100, 180-200, 260-340 Tm, Tvs, Ti 460 168 204 59 79 1998

LC-007X X NA 395 120-220, 237-259 Tm, Tvs, Ti 525 197 8 83 83.5 1970

LC-008 X Yes1
240 200-240 Tvs 4.2 4 - 80 40 1991

LC-009 X Yes1
260 180-260 Tm, Tvs 85 4 - - 90 2003

LC-010 X Possible1
260 210-250 Ti 15 2 - - - 1987

OW-67 X Yes2
400 312-372 Ti 20 - - 330 to 370 - 1997

Schematic Cross Section C-C'

LC-011 X Yes3
430 160-420 Tvs, Ti 150 24 231 39 - 1997

OW-56 Yes2
300 247-277 Ti 25 5 - - - 2003

MW-03 Yes2
320 260-310 Ti - - - - - 2009

OW-43 Yes2
132 72-132 Ti 20 4 11 70 - 2004

OW-44 Yes2
143 120-143 Ti 60 6 140 - 85 2000

OW-80 Yes2
140 80-140 Ti 60 1 - 110 - 1989

Monitored wells - not used for schematic cross sections

W-1 Yes2
210 120-200 Ti 40 24 75 47.5 - 2006

W-2 Yes2
490 160-200, 235-255, 300-330, 370-485 Ti, bedrock 30 24 92 72 - 2005

W-3 Yes2
460 80-160, 190-260, 420-450 Ti, bedrock 200 3 - 0 - 2005

MW-01 Yes2
200 160-190 Ti 8 8 140 50 - 2006

W-4 Yes2
215 145-205 Ti - - - - - -

W-5 Yes2
275 50-90, 205-265 Tvs, Ti - - - - - -

MW-02 Yes2
233 173-223 Ti - - - 50 - 2006

OW-47 Yes2
274 - - - - - - - -

OW-68 Yes2
140 20-140 Tvs, Ti 5 - - 35 20 1979

OW-58 Yes2
180 120-180 Ti 20 4 - - 25 2001

LC-013 X Yes1
220 - Tm? 150 - - 110 90 2001

LC-014 X Yes1
220 - Tm? 200 - - 160 110 2002

LC-015 X Yes1
220 - Tm? 200 - - 180 90 2004

LC-016 X Yes1
215 - Tvs? 100 - - 110 50 2005

LC-017 X Yes1
140 - Tvs? - - - - - Approx. 1972

LC-018 X Yes1
120 40-120 Tvs 4 1 - 40 35 2003

LC-034 X Yes1
265 - - - - - - - -

LC-029 X Yes3
366 150-190, 250-270, 310-350 Tvs 150 30 284 162 76 197X

LC-030 X Yes3
218 118-218 Tvs 196 24 100 29 90 1979

OW-82 Yes2
- - - - - - - - -

MW-03 Yes2
- - - - - - - - -

MW-04 Yes2
- - - - - - - - -

LC-038 X Yes1
- - - - - - - - -

LC-031 160 Tvs?

Used in schematic cross section B-B' only - not used for monitoring

LC-019 X No 240 157-237 Tm, Tvs 100+ 2 NA 90 - 1999

LC-020 X No 182 138-142 Tvs 9.09 4 21 127 88 1980

LC-021 X No 260 217-257 Tvs 15 1 0 210 210 1991

LC-023 X No 540 490-530 Ti, Jss? 15 2 175 - 360 1989

LC-024 No 463 363-463 Ti, Jss? 30 4 - 400 260 1981

LC-025 X No 420 100-420 Ti, Jss? 3.9 3 388 220 32 1991

LC-026 X Possible1
812 100-140, 420-480, 640-812 Continuous 150+ 2 - 115 285 1986

LC-027 X Possible1
235 210-230 Tvs 15 1 0 220 220 1991

New AWA monitoring wells

LC-035 / 

AMW-1S X Yes1
317 232-252, 287-307 Tm, Tvs 9 to 20 - - 75 168.64 2011

LC-036 / 

AMW-1D X Yes1
505 420-440, 485-495 Tvs 8 - - 75 83.6 2011

LC-037 / 

AMW-2 X Yes1
175 80-90, 160-170 Tm, Tvs 20-30 - - 35 - 2011

"-" indicates information is not available; Tm - Mehrten formation; Tvs - Valley Springs formation; Ti - Ione formation; Jss - Salt Springs Slate

Well logs for the Tribe well and Yochheim well were used in sections B-B' and C-C'.  

Well logs for well 30J and well 30K used in section C-C' and B-B'.  
1  Monitored by AWA or Dunn Environmental

Well logs for Wells 7, 10, and 12A were included as part of sections A-A' and B-B'.
2  Monitored by Buena Vista Rancheria

Well log EBMUD#4 used in sections A-A' and C-C'
3  Monitored by East Bay Municipal Utility District

Label

Table 3-3

Well Logs Used for Hydrogeologic Cross Section and Monitoring

Location/

Address 

Field 

Verified

Depth 

(ft bgs)

Year 

Constructed

Water LevelWell Test
Geology of 

Screened 

Zone

Screen

(ft bgs)
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A variety of drilling companies were used to drill these initial development boreholes, 

including Goehring and Thaver/Trayer, Purviance Well Drillers, and Jack Dunn, Inc.  

Known wells drilled for GLDC are WID No. 7 Wells 6, 7, 8, 9, and 12.  These wells were 

drilled during 1970.  The driller and original owner of Well 10 is unknown, but it is 

assumed this well was also drilled at the request of GLDC during 1970.  Borings for 

Wells 1 through 5, 11, and 13 are presumed to have been dry boreholes and not 

reported to DWR as completed well logs.  The reference to the number 13 is typical not 

use in a sequence of wells. 

From 1978 to 1980, control of Wells 6, 7, 8, 9, 10, and 12 was transferred to ACPW and 

these wells were used as public water sources.  Wells 7 and 8 were not put into use by 

ACPW.  Analytical data in ACPW files indicates that Well 8 may have been considered 

for use but was not put into production given high iron and manganese detections. 

From 1998 to 2001, AWA was contracted to maintain the water supply-well network.  

Full responsibility for the system was transferred to AWA during 2000 to 2001. 

AWA WATER DELIVERY SYSTEM 

The groundwater supply system consists of four operating wells (6, 9, 12A, and 14) 

plumbed to two distributions systems: front and back systems of two wells each.  The 

well systems are tied together by a pipeline that is pressurized using gravity and tanks. 

The front system consists of Wells 6 and 12A and the associated tank system.  The front 

system tanks include two tanks at Well 12A and one tank at Well 6. 

The back system consists of Wells 9 and 14 and an associated tank system. The back 

system includes tanks at Wells 8, 9, and 10.  The tanks for both systems are constructed 

of redwood and are lined except for one tank at Well 12A. 

AWA INDIVIDUAL WELL SUMMARIES 

Well 6 (LC-012) was installed during 1970.  The borehole was drilled to 407 feet below 

ground surface (bgs) and casing was installed to 373 feet bgs.  Thaver and Goehring 

Drilling Company drilled the well which is located on the northwest corner of the 

intersection of North Camanche Parkway and Camanche Road.  The 10-inch-diameter 

well casing has rows of     -inch-wide perforations every three inches at depth 

intervals of 112 to 124, 148 to 160, 180 to 204, 232 to 236, 256 to 260, 301 to 305, 325 to 

329, and 353 to 357 feet bgs.  No gravel pack was installed.  The driller’s logs indicate 

that the perforations above 260 feet bgs are opposite black and brown sands and 

volcanic or blue gravels.  These perforations are most likely opposite Mehrten 

Formation units.  Perforations below 260 feet bgs are opposite white, sandy clay, clay 

with trace sand and gravel, and blue clay.  These perforations are most likely installed 

opposite Valley Springs Formation units.  As calculated from SCADA water level and 
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pumping information, the specific capacity of this well is two gallons per minute per 

foot (gpm/ft) based on a pump rate of 150 gpm and over 70 feet of drawdown. 

Well 6 is currently in use. Water levels can be easily collected via electronic sounder at 

this well. Well yields have decreased as compared to historical values. Review of AWA 

files indicates that Well 6 was renovated by Hunt Drilling, Inc. during 1992. These 

renovations included a well video log, pump replacement, and new flow control and 

transmission line installations.  Sediment at the bottom of the hole was removed using a 

drill rig. The pumping plant was replaced again by Hunt Drilling, Inc. in 1996 at which 

time a Berkley 6T/50 pump and a 15-horsepower (HP), 3-phase submersible motor were 

set at a depth of 358 feet bgs. 

Well 7 (LC-001) was installed during 1970 to a depth of 212 feet bgs.  Jack Dunn, Inc. 

drilled the well which is located on the northwest side of the intersection of Flint Trail 

and Jackson Valley – Clements Road.  The well casing diameter is 12 inches, with rows 

of 3/8-inch-wide perforations every six inches from 65 to 85, 106 to 110, and 144 to 192 

feet bgs.  No gravel pack was installed.  The driller’s logs indicate that the uppermost 

perforations from 65 to 85 feet bgs are opposite sandy clay and clays, the perforations 

from 106 to 110 feet bgs are opposite hard clay, and the lower perforations from 144 to 

192 feet bgs are primarily opposite clay, with a sandstone interval from 162 to 178 feet 

bgs.  As the lithology of the screened intervals is dominated by clay with minor 

sandstone content, the well is likely installed in the Valley Springs Formation.  The 

driller’s log indicates that the uppermost 67 feet is composed of andesitic gravels, 

indicating that the Mehrten Formation exists at this location to at least 67 feet bgs.  The 

estimated specific capacity of this well is low at 0.25 gpm/ft. 

Well 7 was never put into use by ACPW or AWA.  The well is currently located on an 

undeveloped lot and is easily accessible from the road.  No structures or other related 

infrastructure can be seen near the well.  The casing protrudes approximately one foot 

above the surface with a welded cap on top.  A four inch sounding pipe with a screw-on 

cap allows access for water levels.  Water level data collection is possible at this well. 

Well 8 (LC-028) was installed during 1970 to a depth of 244 feet bgs.  Purviance Drillers 

drilled the well which is located on Curran Road.  Casing diameter is 10 inches, with 

rows of 5/8-inch-wide, 1-½-inch-long perforations from 96 to 100 feet bgs and 1/8-inch-

wide by 1-½-inch-long perforations from 144 to 244 feet bgs. No gravel pack was 

installed.  As indicated on the driller’s log, the upper perforation zone from 94 to 100 

feet bgs is opposite dark sandstone and the lower perforation zone is primarily opposite 

gravel and sandstone with a minor clay layer.  The dark sandstone is possibly of 

andesitic origin, which would indicate that it lies within the Mehrten Formation, and 

the sandstones and gravels in the lower perforated zone possibly belong to the Valley 

Springs Formation.  No well specific capacity testing information is available.  This well 

is very close to the two confirmed area faults. 
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Well 8 is idle (Standby) with the pump removed and a plate attached to the top to 

prevent access.  Water levels can be collected via a sounding-port screw hole on the top 

plate. 

No CDPH data is on record for this well, indicating that it may never have been used as 

a public water source.  As described in Section 4.6, water quality concerns may have 

limited its use.  No specific capacity data is available for this well. 

Well 9 (LC-006) was drilled during 1970 to a depth of 437 feet bgs.  Goehring Drilling 

Co. drilled the well which is located to the south of Unit 3-B, approximately 0.3 miles to 

the south of Goose Creek Road/Village Road.  The well casing diameter is 12 inches, 

with rows of 3/16-inch-wide perforations from 112 to 152, 176 to 184, 192 to 220, 252 to 

272, and 288 to 312 feet bgs.  The perforated zones from 112 to 220 feet bgs are through 

sandstones and the perforations from 252 to 312 feet bgs are in sandstones and gravels.  

These production zones appear to be within the Mehrten Formation.  Well 9’s specific 

capacity is estimated to be 30 gpm/ft, which assumes a pumping rate of 325 gpm and a 

drawdown of less than 12 feet.  Due to its high specific capacity, Well 9 is a primary 

water source for WID No. 7. 

Well 10 (LC-003) was installed at an unknown date to a borehole and completion depth 

of 224 feet bgs. The access road to the well is located near 2928 Grapevine Gulch in 

Camanche Village.  No well owner or driller is indicated on the log.  The casing 

diameter is 8 inches, with 3/8-inch-wide by 6-inch-long perforations from 71 to 97, 115 

to 135, 142 to 162, and 190 to 210 feet bgs.  The perforation intervals from 71 to 97 and 

115 to 135 feet bgs are opposite sandstone and gravel. The perforation interval from 142 

to 162 feet bgs is opposite gravel and sandy clay, and the perforation interval from 190 

to 210 feet bgs is opposite gravel and clay.  These screened intervals are all considered 

to lie in a downthrown fault block of the Mehrten Formation as indicated on 

Hydrogeologic Cross Section A-A’ and B-B’ (Figures 4-3 and 4-4, respectively).  The 

specific capacity of this well is estimated to be 1 gpm/ft based on the driller’s log.  The 

well is located on a 0.24 acre parcel with a pump house and water tank.  It is currently 

idle with the pump removed and a plate attached to the top to prevent access. The well 

is accessible from the road and is accessible for water level measurements.  Water 

quality concerns and poor production limited the use of this well.  This well is near the 

two geologic faults in the study area. 

Well 12 (Same location as Well 12A, LC-007) was installed during 1970 by Trayer and 

Goehring to a depth of 350 feet bgs.  The access road to the well is located at the 

intersection of Curran Road and Quiver Road.  The original casing diameter is 12 inches 

to 220 feet bgs and 10 inches to 339 feet bgs with rows of 3/8-inch-wide perforations 

from 120 to 220 and 307 to 339 feet bgs. The perforation interval from 120 to 220 feet bgs 

is opposite sandstone, gravel, and clay (likely Mehrten Formations), and the perforation 

interval from 307 to 339 feet bgs is opposite brittle clay (Likely Valley Springs 
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Formations).  During June 1992, the well was cleaned out and deepened to 395 feet bgs 

in order to increase production.  Nine-inch-diameter casing was installed from the 

ground surface to a depth of 395 feet bgs with wire-wound screen from 260 to 339 and 

350 to 395 feet bgs.  Iron and manganese concentrations increased greatly after these 

well renovations and the well was eventually removed from service.  A replacement 

well was drilled (Well 12A, described below) in 1998 and the county required Well 12 to 

be destroyed in 2001.  The estimated specific capacity for this well is three gpm/ft based 

on the driller’s log.  The well is located on the same 0.66 acre parcel as Well 12A, which 

also contains a pump house, water tanks, and an unused water treatment facility. Water 

levels cannot be obtained at this well as it has been abandoned. 

Well 12A (LC-007) was installed during 1998 by Hunt Drilling.  The access road to the 

well is located near the intersection of Curran Road and Quiver Road and the well is 

located on the same parcel as the abandoned Well 12.  The well was originally installed 

for Amador County Public Works.  The well casing diameter is 10 inches to a depth of 

340 feet bgs installed in a 17-½-inch-diameter borehole.  The perforation depth intervals 

are from 65 to 100, 180 to 200, and 260 to 340 feet bgs.  The upper two screened zones 

include volcanic cobbles, as well as some green volcanic clay-ash from 190 to 200 feet 

bgs (likely Mehrten Formations).  The lower screened zone includes green, sandy clay, 

white silica sand, and gray clay (likely Valley Springs and Ione Formations).  The 

specific capacity of this well is approximately two gpm/ft based on pump tests over 150 

gpm and a drawdown of approximately 80 feet.  The well is located on the same 0.66 

acre parcel as Well 12, which also contains a pump house, water tanks, and an unused 

water treatment facility.  This well is still used by AWA and water levels can be 

obtained at this well.  AWA has reported decreasing yields from this well. 

Well 14 (LC-005) was installed during 2007 by Fredrick Drilling with oversight 

provided by Dunn Environmental, Inc. for AWA.  Well 14 is an 8-inch-diameter cased 

well completed within a 12-inch-diameter borehole. The well screen is located from 149 

to 249 feet bgs (125 to 25 feet MSL) with a 10-foot-long sump.  A submersible pump and 

motor are set at 238 feet bgs.  The gravel pack extends from 123 to 268 feet bgs (150 to 5 

feet above MSL).  Bentonite seals were placed from the top of the gravel pack to 25 feet 

bgs and below the casing sump to abandon the lower borehole.  The geology of the 

borehole is interbedded with significant silt layers at the top of the screen and near the 

pump intake at the bottom.  The well’s specific capacity averages 8 gpm/ft, which is low 

compared to nearby Well 9’s capacity of 30 gpm/ft.  The well efficiency for Well 14 is 

68%, which is low when pumping at the designed 325 gpm. This well is one of the 

primary producers within the AWA water system. 
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OPERATIONAL ENHANCEMENTS FOR WELL 14 – OPERATIONAL PLAN 

To address customer turbidity and odor complaints made in 2010, water level and 

production information for Well 14 from before and after a 10-month shutdown period 

starting in October 2010 was reviewed.  A change in odor and the presence of silt in the 

water supply was likely attributed to a shift in the well’s gravel pack caused by high 

use and depressed water levels observed two weeks prior to the complaints.  The 

decrease in water levels to near the top of the well screen from high pumping may have 

exposed or redistributed the gravel pack and potentially inducing air that allowed silt 

in the formation to mobilize. These findings do not necessarily reflect a groundwater 

deficiency or a well system failure.  But are rather more likely a temporal effect due to 

stressed groundwater pumping conditions.  In fact, mobilization and removal of 

formational silt are a desired well development effect that can enhance well production 

and efficiency. 

WELL USE AND WATER LEVEL RESPONSE 

Since Well 14 began operation in 2009, the average pumping rate was 300 gpm with run 

times typically less than 600 minutes per day.  An operational change occurred in late 

2010 when excessive, daily, long-term run times greater than 1,110 minutes (18.5 hours) 

per day [300,000 to 400,000 gallons per day (gpd)] took place from August 24, 2010, to 

August 30, 2010.  Lower run times of less than 600 minutes were used at higher pump 

rates for four days prior to the turbidity and odor complaints on September 6, 2010.  

Please refer to the graph provided on Figure 3-4.  The long run times and water level 

response for the high-use days resulted in over 50 feet of drawdown at a groundwater 

elevation of 150 feet above MSL.  This lower water level would expose the gravel pack 

to atmospheric conditions and possible cascading water in the well or borehole.  This 

type of flow disturbance in the well can result in silt migration to the screen and high 

turbidity in the discharge water.  With close operational monitoring, reoccurrence of the 

odor and turbidity nuisance can likely be minimized to an acceptable level. 

SIGNIFICANT FINDINGS 

A finding that that the combination of Well 14 in-borehole conditions and operations 

resulted in a one-time occurrence of elevated turbidity is supported by the following: 

 A low specific capacity is supported by the fine grained stratigraphy in the 

borehole, which results in significant water level drawdown and a high 

likelihood of exposure of the gravel pack during long pump periods or too high 

of a flow rate. 

 Well 9 was not at full production at the time of the complaints which likely 

shifted a higher pumping demand onto Well 14 and Well 14 would subsequently 

represent a greater percentage of the water source. 
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 Well construction and possibly preferred flow patterns may make Well 14 more 

vulnerable to movement of silt during excessive water level drawdown, 

particularly during long pumping periods or higher flow rates relative to normal 

operating conditions. 

 Pump placement within the screen facilitates the potential disturbance of the 

gravel pack and silt movement through the gravel pack at higher pump rates. 

 Excessive groundwater level drawdown likely influences water chemistry due to 

cascading or turbulent water in the borehole, air-entrainment, and sediment 

movement. 

 During the November 2011 aquifer pump tests and during recent extended 

pumping periods, turbidity has not returned. 

CORRECTIVE ACTIONS TAKEN 

In addition to future, routine pump and well maintenance efforts, the following 

operational enhancements have been added to the operational plan:  

Turbidity monitoring will be used as a Well 14 automatic shutdown. 

 Lower flow rates should be used with longer startup periods and longer run 

times. 

 Pumping water levels should not be allowed to drop below 160 feet above MSL 

(128 feet head over the pressure transducer as recorded by the SCADA system). 

Based on the well efficiency and specific capacity, Well 9 will be assessed for use as the 

primary well for the back system. 

Periodic detailed analysis of the SCADA data will be completed to investigate well 

interference during simultaneous operation of Wells 9 and 14. 

EBMUD SUMMARY 

EBMUD WELL 1 

EBMUD Well 1 was completed in 1948 and deepened in 1982 to 110 feet bgs with a 

casing depth of 90 feet.  The original well was drilled by K&H Drilling with no well log 

available.  The deepening was performed by Hunt Drilling Co.  The original casing 

diameter was eight inches and went to a depth of 40 feet bgs. The casing installed by 

Hunt Drilling Co. to deepen the well is five inches in diameter, extends to 90 feet deep, 

and is screened from 40 to 90 feet with 1/8-inch perforations.  A 1/4-by-1/8-inch gravel 

pack was installed from 20 to 90 feet bgs.  According to the driller’s log, the geology 

from 40 to 90 feet bgs is sandy green clay with a change to large gravel from 90 to 110 

feet bgs. This indicates the well was installed in the Ione Formation. 
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Well 1 was the original well for the park pond.  However, very little data or 

documentation exists for the well.  This well was destroyed in 1998 after Well 2 was 

completed due to the higher production of Well 2 according to anecdotal reports. No 

historical water quality data exists for this well; however, anecdotal sources report the 

well had sulfide problems but was of good quality otherwise. 

EBMUD WELL 2 

EBMUD Well 2 was completed in June 1977 to a borehole depth of 374 feet bgs and a 

completion depth of 366 feet bgs.  The drilling company was A.  J.  Harris, Incorporated.  

The well is located southwest of the Lake Camanche park entrance and EBMUD Well 4.  

The casing diameter is eight inches with 1/8 inch perforations every 2.5 inches from 150 

to 190, 250 to 270, and 310 to 350 feet bgs.  A 5/16 inch gravel pack was installed from 50 

to 366 feet bgs.  The driller’s log indicates the uppermost perforations from 150 to 190 

feet bgs are opposite clay, sandstone, and two horizons of water bearing gravels, one 

from 162 to 164 feet bgs and one from 181 to 183 feet bgs.  The perforations from 250 to 

270 feet bgs are primarily opposite soft sandstone and water-bearing clays.  The deep 

perforations from 310 to 350 feet bgs are primarily opposite water-bearing gravels.  The 

driller’s log indicates a bed of lignite at 368-370 feet bgs.  The screened geology is 

predominantly soft sandstone and water-bearing gravels, indicating the well is likely 

installed in the Ione Formation.  Information in the well log was insufficient to 

determine the specific capacity for the driller’s well test.  Accurate wellhead elevation 

data is presumed available from a 1980 measurement giving an elevation of 235.89 feet 

above MSL for the top of casing measuring point. 

Well 2 was used as the primary water source for the park until Well 3 was completed.  

Due to continued total coliform detections from 1994 to 1996 despite chlorination 

attempts, the well was taken out of service in 1996.  Rehabilitation occurred in 1997 and 

the well water quality improved.  A well-log visual study was also completed in 1997.  

The visual inspection found that virtually none of the perforations were visible due to 

build-up in the well.  The well was placed back in service in 2001. 

Initially, water quality for Well 2 was good, excepting high iron and manganese levels. 

In 1994, total coliform detections were found and heterotroph plate count detections 

increased.  The well was chlorinated multiple times; however, the detections still 

occurred.  The well was rehabilitated in 1997.  After this rehabilitation, the water quality 

improved and total coliform and heterotroph plate counts decreased.  The well was 

rehabilitated again in 2002 for elevated heterotroph plate counts.   

Seasonal water level fluctuations are difficult to determine due to the pumping of the 

well.  However, minimum and maximum water levels since 1999 are 94.34 and 172.09 

feet above MSL, respectively. 

EBMUD WELL 3 



 

Groundwater Supply Study and IRGMP  Issued: June 2012 

DE Project No.: 104-11  Revision 0 

 
44 

EBMUD Well 3 was installed in June 1979 to a borehole depth of 228 feet bgs and a 

completion depth of 218 feet bgs by A.J.  Harris, Inc.  The well is located southwest of 

the park entrance and directly south of the water tank on Hillcrest Drive.  The casing 

diameter is 16.5 inches from 0 to 3 feet bgs and 10 inches from 3 to 218 feet bgs.  The 

well has ¼-inch-wide punch slot perforation rows every one inch from 118 to 218 feet 

bgs.  A 3/8-inch pea-gravel pack was installed from 50 to 218 feet bgs. The driller’s log 

indicates that the perforations are primarily in blue and green clays with fine sand 

present from 171 to 196 feet bgs and a fine gravel layer from 196 to 197 feet bgs.  The 

blue and green clay and fine sand lithology is characteristic of the Valley Springs 

Formation.  Information in the driller’s well test indicates that the specific capacity is 

approximately 1.96 gpm/ft.  After 24 hours of pumping, the well was producing 196 

gpm and the drawdown was 100 feet.  Accurate wellhead elevation data is presumed 

available from a 1980 measurement at 289.9 feet above MSL. 

Well 3 was installed in the late 1970s to increase water production because of drought 

conditions. 

Well 3 water quality is good except for high levels of iron and manganese as in Well 2.  

A request for bid for motor replacement at Well 3 was solicited in October 2010 and is 

pending award. 

Seasonal water level fluctuations are difficult to determine due to pumping of the well; 

however, minimum and maximum water levels from 1999 to present are 94.9 and 213.9 

feet above MSL, respectively. 

EBMUD WELL 4 

EBMUD Well 4 was installed by Zim Industries in July 1997 to a depth of 460 feet bgs.  

The well is located south of the park entrance near the Amador sheriff’s offices.  The 

casing diameter is 8 inches from 40 to 460 feet bgs with a 20-inch-diameter conductor 

casing from zero to 40 feet bgs.  The screen has 62 slot Ful-Flow louver perforations that 

extend from 160 to 420 feet bgs.  An 8x20 mesh silica-rock gravel pack was installed 

from 118 to 460 feet bgs.  The driller’s log indicates that the perforations are 

predominantly in white sand and clay, light gray sand, gray clay, and black, sandy clay 

likely belonging to the Ione Formation.  Information from the driller’s well test indicates 

an initial specific capacity of approximately 0.65 gpm/ft.  After 24 hours of pumping, 

the well was producing 150 gpm with 231 feet of drawdown.  Accurate elevation data 

for this well is not available.  The ground surface elevation at the wellhead was 

approximated from Google Earth at 251 feet above MSL. Well 4 was first put into 

service in 1998. 

Well 4 water quality was of marginal to poor due to high hydrogen sulfite, iron, and 

high manganese levels.  Water from this well was blended with Wells 2 and 3 until Well 
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1 was taken out of service.  At that point, Well 4 was used for irrigation purposes 

instead of Well 1. 

Seasonal static water level fluctuation data for Well 4 are more reliable than for Wells 1 

and 2 due to the low use of this well.  Water levels have generally varied between 103.2 

feet and 147 feet above MSL from 2000 through the present.  Minimum and maximum 

water levels from 1999 to the present are 63 feet and 147 feet above MSL, respectively. 

CASGEM RECOMMENDATIONS 

Senate Bill SBX7-6 requires local monitoring entities to collect water level information 

for subbasins as defined in DWR Bulletin 118.  Groundwater elevations are tracked 

through the CASGEM program.  For a well to be eligible for use in the CASGEM 

program, the following information must be provided about the well: 

 Decimal latitude/longitude coordinates of the well, using horizontal datum 

NAD83, and the method of determining coordinates.  Actual coordinates are 

preferred; however, monitoring entities may submit approximate locations, as 

needed, to protect the privacy of well owners 

 Groundwater basin or subbasin  

 Reference point elevation of the well (feet) using NAVD88 vertical datum  

 Elevation of land surface datum at the well (feet) using NAVD88 vertical datum  

 Use of the well (e.g., dedicated monitoring, irrigation, domestic, etc.) 

 Well completion type (e.g.  single well, nested, or multi-completion wells) 

 Depth of the screened interval(s) and total well depth of the well, if available 

(feet)  

 Well Completion Report number (DWR Form 188), if available 

Public supply wells are not preferred for the CASGEM database since well construction 

information for these wells (location information) cannot be published in a publically 

accessible database because of safety concerns.  Wells considered for CASGEM must 

also be suitable for long-term monitoring.  Long-term monitoring considerations 

include, but are not limited to, accessibility, well-head construction durability, and well 

depth relative to groundwater level trends. 

Of the wells in the AWA monitoring network, the three monitoring wells MW-1S, MW-

1D, and MW-2 are suitable for CASGEM monitoring as all the pertinent information is 

known about them.  If long term access agreements can be arranged, private wells LC-

008, LC-009, LC-015, LC-016, and LC-017 would be suitable CASGEM monitoring 

points, although well completion reports are not available for most of these wells.  

Several AWA production wells are not in use but are still accessible for water levels.  

These wells would be considered viable CASGEM monitoring points and include Well 

7 (LC-001), Well 8 (LC-028), and Well 10 (LC-003).  The four wells currently used as 
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AWA production wells (Wells 6, 9, 12A, and 14) are not officially proposed for use in 

the CASGEM monitoring points as they are supply wells; water levels for these wells 

are tracked using the SCADA system and could be further analyzed for operation 

revision considerations.  EBMUD wells 2 through 4 would require a long term 

monitoring arrangement and could not be included in the CASGEM monitoring system 

as they are public water supply wells. 

The BVR monitoring system includes four monitoring wells, five production wells, and 

seven private wells. Well locations and elevations are known and well completion 

forms are available for most wells.  If the production wells are used as public sources, 

they may become ineligible for inclusion in CASGEM.  

3.5 LONG TERM PUMP TESTS ON WELL 12 AND WELL 14 

Per the Work Plan, the field investigation was designed to gather additional pump test 

data on aquifer properties within the basin. 

PUMP TESTS 

DE completed both step-drawdown and constant-rate pump tests on Wells 12A and 14.  

Well 12A is equipped with a 20 -HP pump.  The pump intake is at 319 feet bgs.  Well 14 

is equipped with a 60-HP pump with its intake set at approximately 238 feet bgs.  A 

step test was completed first to assess groundwater production at different pumping 

rates, measure drawdown, calculate well specific capacities, and determine a 

sustainable flow rate for a constant-rate pump test.  The constant-rate test is of longer 

duration than the step test and the pump rate is kept constant.  The constant-rate test is 

used to assess aquifer properties and boundary conditions and helps in assessing 

interaction with surrounding wells.  Refer to Table 3-4, Pump Test Overview Table, for 

step test and constant-rate test results. 

DE initiated the pump tests on November 7, 2011, and completed the step and constant-

rate tests by November 11, 2011.  AWA personnel provided assistance with controlling 

flow rate and directing discharge.  Discharge was directed to the land, away from the 

wellhead, or to storage tanks as needed.  Refer to Appendices C and D for charts, 

calculations, and field forms related to the pump tests.  Historic water level fluctuations 

in the area wells were used to assess response from pumping.  Historic transducer data 

from the system wells 6, 9, 12A and 14 and the portable transducers placed in the three 

observation monitoring wells were used to look at diurnal changes. 
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Table 3-4 Pump Test Overview Table 

Pump Tests 

Pump 

Rate  

(gpm) Start Date End Date 

Total 

Length  

(hours) 

Total 

Length  

(days) 

Well 12A           

Step 1 100 11/8/2011 0948 11/8/2011 1136 1.8 0.07 

Step 2/Constant 

Rate 150-180 11/8/2011 1136 11/11/2011 0927 69.9 2.91 

Recovery - 11/11/2011 0927 11/11/2011 1814 8.8 0.37 

Well 14           

Step 1 75 11/7/2011 1102 11/7/2011 1147 0.8 0.03 

Step 2 125 11/7/2011 1147 11/7/2011 1159 0.2 0.01 

Step 3 200 11/7/2011 1159 11/7/2011 1251 0.9 0.04 

Step 4 325 11/7/2011 1251 11/7/2011 1415 1.4 0.06 

Recovery - 11/7/2011 1415 11/8/2011 1538 25.4 1.06 

Constant Rate 325 11/8/2011 1538 11/10/2011 1427 46.8 1.95 

Recovery - 11/10/2011 1427 11/13/2011 1200 69.6 2.90 

 

WELL 12A PUMP TESTS 

The Well 12A pump tests were completed from November 8, to November 11, 2011. 

Refer to Appendix C, Figure C-1 for a time series depiction of water levels at Well 12A 

during the step, constant rate, and recovery tests.  Refer to Appendix C for pump test 

field forms. 

WELL 12A – STEP TEST 

The Well 12A step test began on November 8, 2011.  Water level readings were taken 

using the existing Tesco bubbler transducer.  Hand measurements were collected using 

a Heron electronic water level sounder for verification.  Discharge volume was 

measured using a flow totalizer attached to the discharge hosing near the well head.  

Flow rate was calculated by dividing the volume discharged by the elapsed time.  The 

static water level for Well 12A before the step test was 119.49 feet below measuring 

point (bmp) or elevation 230.6 feet above MSL. The static water levels for observation 

wells MW-2 and Well 6 were 36.07 feet bgs (269.93 feet MSL) and 109.06 feet bgs (294.94 

feet MSL), respectively, as measured by the water sounder. 

The step test commenced at 0948 (24 hour clock) with an initial pump rate of 100 gpm. 

The 100-gpm step continued for approximately 1 hour, 54 minutes.  Drawdown was 
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16.16 feet from pretest static level. Water levels at Well 6 and monitoring well MW-2 

remained near pretest static levels during the step test.  After the pump rate was 

increased for the next step, it became apparent that the pump capacity was limited to 

approximately 180 gpm. 

WELL 12A – CONSTANT-RATE TEST AND RECOVERY 

The Well 12A constant-rate test immediately followed the first step of the step test 

described above. The initial flow was at the maximum pump capacity of approximately 

180 gpm.  This rate gradually decreased during the constant-rate test and the final 

pump rate was approximately 150 gpm.  Water levels during the constant-rate test were 

recorded using the existing Tesco bubbler transducer only.  Hand measurement 

verification was not possible since there was an obstruction in the sounding tube at 137 

feet bmp.  Flow rates were calculated using the discharge totalizer as described above 

or using a permanent AWA flow meter.  The flow meter was only available when 

discharging to the storage tank. 

The constant-rate test began at 1143 on November 8, 2011, and continued until 0927 on 

November 11, 2011, for a duration of 69 hours and 13 minutes (2.9 days). The pumping 

water level at the end of the test was approximately 204.32 feet bmp or 145.67 feet MSL. 

Drawdown from the pretest static water level was 84.84 feet.  The specific capacity of 

Well 12A was calculated to be 1.8 gpm/ft at the end of the test. 

Once the constant-rate test was completed, the pump was shut down and recovery was 

observed.  The recovery test began on November 11, 2011, at 0927.  The recovery 

observation period was limited by water demand and the need to operate the well.  

Recovery was observed using the transducer until 1814 on November 11, 2011, for a 

total of 8 hours, 47 minutes.  Groundwater level recovered to 138.10 feet bmp for a 

residual drawdown of 18.62 feet compared to pretest static water level, which correlates 

to a recovery of 78% of total drawdown before the well needed to be turned back on. 

WELL 14 PUMP TESTS 

The Well 14 pump tests were completed from November 7, to November 11, 2011.  

Refer to Figure 3-5 and Appendix D, Figures D-1 and D-2, for a time series depiction of 

water levels at Well 14 during the step, constant rate, and recovery tests.  Refer to 

Appendix D for pump test field forms. 

WELL 14 – STEP TEST AND RECOVERY 

The Well 14 step test began on November 7, 2011.  Water level measurements were 

collected using the existing Tesco bubbler transducer and Heron or Solinst electronic 

water level sounders.  Flow rate was measured using an AWA inline flow meter.  AWA 
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personnel provided assistance with controlling flow rate and directing discharge.  Well 

14 was not operated for approximately 4.2 hours prior to the start of the step test and 

Well 9 (observation well) was not operated for approximately one hour prior to the start 

of the test. 

Well 14 pretest static water level was measured as 65.89 feet bmp or 202.6 feet MSL.  

The step test commenced on November 7 at 1102 with an initial pump rate of 75 gpm 

and continued for approximately 45 minutes.  A drawdown of 9.89 feet was observed. 

For the second step, the pump rate was increased to 125 gpm.  The second step began at 

1147 and was maintained for 12 minutes. A drawdown of 16.30 feet was observed. 

The third step began at 1159 with a pump rate of 200 gpm.  After 52 minutes, the 

drawdown was 29.91 feet from pretest static level. 

For the fourth step test, the pump rate was increased to 325 gpm.  The fourth step 

duration was 1 hour and 24 minutes and a drawdown of 52.26 feet was observed. 

The pump was shut off at 1415 and the well was allowed to recover. Transducer 

readings indicate the well reached full recovery to pretest static water level at 1745, 

approximately 3.5 hours after the end of the fourth step. 

WELL 14 – CONSTANT-RATE TEST AND RECOVERY 

Flow was measured using an AWA inline flow meter during the constant-rate pump 

test.  The average flow rate over the duration of the test was approximately 322 gpm 

based on AWA SCADA information for the well.  The pretest static water level 

measured prior to the start of the constant-rate test was 64.37 feet bmp or 204.8 feet 

above MSL.  The constant-rate test began at 1538 on November 8, 2011 and continued 

for 46 hours and 49 minutes (1.95 days).  Total drawdown was 66.08 feet at the end of 

the constant-rate pump test. 

Once the constant-rate test was completed, the pump was shut down and recovery was 

observed.  Recovery was observed using the Tesco bubbler transducer and the Heron 

water level meter.  Recovery commenced on November 10, 2011, at 1426.  A water-level 

recovery of 95 percent of the pretest static water level (62.78 feet) was observed on 

November 11 at 0108 after approximately 9.5 hours of recovery time had elapsed.  The 

Well 14 pump was accidently turned on during the recovery period, but it was operated 

for less than one minute. 

OBSERVATION WELL NETWORK 

An observation well network was developed based on available well logs, position of 

the newly installed monitoring wells, and area knowledge.  The observation well 

network for the Well 12A pump tests consisted of Well 6 and monitoring well MW-2.  
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The observation network for the Well 14 pump tests consisted of Well 9, monitoring 

wells MW-1S, MW-1D, and LC-038.  Heron and Solinst electronic water level sounders 

were used at the observation wells to verify transducer readings and provide greater 

accuracy where applicable.  Transducer equipment was used as described below: 

 Well 12A monitoring network – Well 6 was monitored using the existing Tesco 

bubbler transducer.  A Solinst Levelogger Junior F30 pressure transducer and 

Barologger F5 barometer were installed at monitoring well MW-2. 

 Well 14 monitoring network – Well 9 was monitored using the existing Tesco 

bubbler transducer.  A Solinst Levelogger Junior F30 pressure transducer and 

Barologger F5 barometer were installed at monitoring well MW-1D and a Solinst 

Levelogger Junior F15 was installed at monitoring well MW-1S. 

The barometers described above were used to compensate for atmospheric pressure.  

Refer to Table 3-3 for well construction details and refer to Figure 1-1 for locations of the 

wells. 

The Well 6 and Well 9 transducers recorded once every minute and the monitoring 

wells MW-1S, MW-1D, and MW-2 transducers recorded once every five minutes.  Hand 

measurements of water level were taken periodically to verify transducer readings. 

Other AWA production wells were not operated during the pump tests.  No known 

domestic or agricultural wells are within 0.5 miles of Well 14.  Several potential 

domestic wells are present within 0.25 mile of Well 12A and may have been pumping 

during the pump test. Based on the collected data, it appears that potential influence 

from pumping of domestic/agricultural wells was minimal if present. 

WELL 12A OBSERVATION NETWORK 

Water level fluctuations at monitoring well MW-2 and Well 6 were minor throughout 

the course of the pump tests. Groundwater levels for MW-2 and Well 6 are shown in 

Figure A-2.  For MW-2, groundwater elevations ranged from 269.78 to 270.11 feet MSL 

during the step, constant rate, and recovery tests as recorded by the transducer.  The 

overall range in water level was 0.33 feet.  Pretest data was collected from November 4, 

to November 11, 2011, and diurnal changes of 0.15 feet were recorded.  No water level 

response directly attributable to the Well 12A pump test is distinguishable in 

groundwater levels at monitoring well MW-2. 

Groundwater levels at Well 6 trended upward over the course of the pump tests as 

shown on Figure A-2.  Groundwater elevations ranged from 294.6 to 296.5 feet MSL as 

recorded by the transducer for a change in water level of 1.9 feet.  Pretest data showed 

diurnal fluctuations of approximately one foot.  No response attributable to the Well 

12A pump tests was distinguishable at Well 6. 

WELL 14 OBSERVATION NETWORK 
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During the step test, minimal water level changes (less than 0.5 feet variation) were 

observed at Well 9.  Refer to Figure B-3 for step test and recovery hydrograph data.  As 

reported by the transducers, water levels fluctuated diurnally by 0.3 feet during the step 

tests with no overall upward or downward trend visible.  During the recovery test, 

water levels decreased by 0.3 feet and then increased 0.5 feet.  Well 9 was operated 

several times in the 11 hours following the start of the step test recovery of Well 14. 

During the Well 14 constant-rate test, water levels at Well 9 fluctuated 0.7 feet.  During 

the recovery test, water levels increased 1.5 feet over pretest static levels before the 

pump was put back into use. 

Refer to the Table 3-5, Drawdown, for measured water level and calculated drawdown 

for monitoring wells MW-1S and MW-1D.  During the Well 14 step test, 0.15 feet of 

cumulative drawdown was recorded at MW-1S and no appreciable drawdown was 

observed at MW-1D.  During the Well 14 constant-rate test, 4.40 feet of drawdown was 

recorded at MW-1S. Monitoring well MW-1D responded to the Well 14 constant-rate 

test, and a drawdown of 0.85 feet was observed.  Refer to Appendix D, Figures D-3 and 

D-4 for depictions of drawdown during the step/recovery and constant-rate/recovery 

tests. 

 

Table 3-5 Drawdown for Monitoring Wells MW-1S and MW-1D 

  MW-1S MW-1D 

Static Water Level feet MSL 179.02 152.75 

Step 1 (75 gpm) 

Water Level feet MSL 179.01 152.75 

Drawdown Δ feet 0.01 0.00 

Step 2 (125 gpm) 

Water Level feet MSL 179.01 152.80 

Drawdown Δ feet 0.01 -0.05 

Step 3 (200 gpm) 

Water Level feet MSL 178.97 152.80 

Drawdown Δ feet 0.05 -0.05 

Step 4 (325 gpm) 

Water Level feet MSL 178.87 152.82 

Drawdown Δ feet 0.15 -0.07 

Recovery 

Highest WL feet MSL 179.21 152.92 

Recovery Δ feet -0.19 -0.16 

Static Water Level feet MSL 179.21 152.77 

Constant Rate 

(325 gpm) 

Water Level feet MSL 174.81 151.93 

Constant Rate Δ feet 4.40 0.85 

Recovery 

Highest Water Level feet MSL 177.87 152.48 

Recovery Δ feet 1.33 0.29 

Negative values denote water levels above the pretest static water level. 
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Water level measurements were taken periodically at Well LC-038 using the Solinst or 

Heron electronic water level sounders.  The well is located approximately 250 feet south 

of Well 14; refer to Figure 1-1 for the well location.  During the constant-rate test, over 

15 feet of drawdown was observed at Well LC-038.  The well construction is unknown 

and the well was not considered for pump test analysis. 

PUMP-TEST ANALYSIS 

WELL 12A 

Step-test drawdown data collected during the pump tests is presented in Appendix C. 

Well efficiency was not calculated due to the limited number of steps.  Due to the poor 

specific capacity of two gpm/ft, the known well fouling and age of these wells, the 

efficiency would be low and difficult to test.  Based on the relatively low pump rates 

and the associated drawdown, the well specific yield is considered low. 

Constant rate and recovery test data was analyzed using the Jacob Straight Line method 

for confined and leaky aquifers as described in Kruseman & De Ridder (1991). 

Graphical presentation of data and data analysis is included in Appendix C, Figures C-3 

and C-4.   

The transmissivity (T) and storage coefficient (S) were calculated using the formulas 

below: 

s

Q
T




4

3.2
 

Where: 

 Q = pumping rate 

 Δs = change in water level measured over one log cycle 

2

025.2

r

Tt
S   

Where: 

 t0 = time axis intercept of the straight line 

 r = distance between the pumping well and the observation well 

For the pumping well (well 12A), the step and constant rate drawdown curve is 

presented in Appendix C, Figure C-3.  A flow rate (Q) of 150 gpm was used as the 

discharge rate at the end of the constant-rate test.  As described above, the pump was 

operating at maximum speed and the pump rate could not be increased.  Pump rate 

varied from 150 to 180 gpm.  Appendix C, Figure A-C presents the recovery curve for 

Well 12A.   
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A summary of the calculated T values is presented in Table 3-6, Transmissivity Estimate 

for Well 12A.  A storage coefficient was not calculated due to lack of drawdown during 

the observation.  T ranged from 941 to 1,130 gallons per day per foot (gpd/ft).  Based on 

observations during the step test and constant-rate tests, specific capacity ranged from 

2.1 to 5.5 gpm/ft of drawdown. 
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Table 3-6 Transmissivity Estimate for Well 12A 

Well Type of Test 
Q 

(gpm) 

Δs (feet over one log 

cycle) 

T 

(gpd/ft) 

T 

(ft2/day) 

Well 12A 
Constant 

Rate 
150 42 941 126 

Well 12A Recovery 150 35 1,130 151 

Figures A-3 and A-4 used for the Jacob Straight Line analysis of Well 12A show the 

drawdown and recovery curves have distinct slopes.  Due to the significant water level 

response, limited resolution of the transducer data, and the lack of response in the 

observation wells, DE did not attempt to do any more detailed aquifer analysis of the 

data.  As shown on Appendix C, Figure C-2, drawdown attributable to the Well 12A 

pump test was not observed at either observation well MW-2 or Well 6. 

The single well response may be attributable to the following factors: 

 The cone of depression may not have reached the observation wells due to the 

relatively low pump rate, length of the test, and the distance from the 

observation wells (greater than 2,000 feet).  

 With lower T values, the cone of depression associated with pumping is typically 

steep and narrow (Kruseman & De Ridder, 1991).  The calculated T for the 

pumping well was 941 gpd/ft during the constant-rate test.  This, combined with 

the large distance to the observation wells, may also explain why no pumping 

influence was observed.  The low T and S values and well efficiencies have 

resulted in the response during pumping and recovery. 

 The aquifer system is responding as a confined system with a leaky confining 

layer.  The boring log as depicted on Hydrogeologic Cross Section A-A’, Figure 

4-3, shows Well 12A was completed in the Valley Spring and Ione Formations.  

Interbedded sand and clay layers in these formations could result in a leaky, 

confined aquifer response and a limited horizontal response. 

 The aquifer has a wedge or irregular shape and limited sand and gravel 

sediment.  Changes in the shape and orientation of the aquifer may also result in 

a difference in observed drawdown and recovery as seen during the pump test.  

Area knowledge supports possible changes in the aquifer shape with known 

bedrock high areas in the Study Area. 

 The pumping well appears to be influenced by secondary porosity from the area 

geology.  Geologic formations in the area are weakly cemented and fault features 

have been documented.  The presence of double porosity is possible.  The 
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presence of a secondary porosity (fracture flow) is also supported by the slow 

recovery to pretest static water levels. 

WELL 14 

Step-test drawdown data collected during the pump tests is presented in Appendix D. 

DE calculated well efficiency using the Hantush-Bierschenk method.  Refer to Appendix 

D, Figure D-1, for depiction of water level response during the pump and recovery 

tests.  Refer to Appendix D for the calculation of well efficiency.  Based on the collected 

data, Well 14 well efficiency ranged from 90.54 to 68.74% for flow rates ranging from 75 

to 325 gpm.  The poor efficiency values should be noted and are related to the partially 

penetrating aquifer condition.  Refer to Appendix D for the calculations. 

Constant rate and recovery test data were analyzed using the Jacob Straight Line 

method for confined and leaky aquifers as described in Kruseman & De Ridder (1991). 

Graphical presentation of data and data analysis is included in Appendix D.  The 

transmissivity (T) and storage coefficient (S) were calculated using the formulas shown 

above. 

For the pumping well (Well 14), the constant-rate drawdown and recovery curves are 

presented as Figures 3-5, Well 14 Water Levels – Constant Rate and Recovery, and 3-6, 

Well 14 Constant Recovery Pump Test Assessment. The average flow rate (Q), 

measured by the SCADA system for the duration of the constant-rate test was 322 gpm 

and was used in the calculations presented below.  The pumping rate and water level 

had stabilized. 

For the observation Wells MW-1S and MW-1D, the entire constant rate and recovery 

data sets were used for the analysis.  Refer to Figures B-7 through B-10.  A delay before 

drawdown or recovery begins is apparent for each well during the constant rate and 

recovery tests.   

A summary of the calculated T and S values is presented in Table 3-7, Transmissivity 

and Storage for Well 14.  T ranged from 8,320 to 91,254 gpd/ft and the calculated S 

ranged from 2.0x10-3 to 1.2x10-2.  Based on observations during the step test and 

constant-rate test for Well 14, specific capacity ranged from 4.9 to 7.6 gpm/ft of 

drawdown. 
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Table 3-7 Transmissivity and Storage for Well 14 

Well Type of Test 
Q  

(gpm) 

Δs  

(feet over 

one log 

cycle ) 

T 

(gpd/ft) 

T  

(ft2/day) 

r  

(feet) 

t0  

(days) 

S  

(unitless) 

K  

(cm/sec) 

Pumping Well                   

Well 14 
Constant 

Rate 
322 10 8,487 1,135 - - - 1.47x10-3 

Well 14 Recovery 322 10 8,487 1,135 - - - 1.47 x10-3 

Observation 

Wells               
    

MW-1D 
Constant 

Rate 
322 0.93 91,254 12,199 743 0.243 1.2x10-2 1.11x10-2 

MW-1D Recovery 322 0.93 91,254 12,199 743 0.289 1.4x10-2 1.11x10-2 

MW-1S 
Constant 

Rate 
322 4.15 20,450 2,734 756 0.185 2.0x10-3 4.28x10-3 

MW-1S Recovery 322 4.02 21,111 2,822 756 0.208 2.0x10-3 4.42x10-3 

From the calculated T, hydraulic conductivity (K) can be calculated using the equation 

below: 

b

T
K

KbT





 

Where: 

 b = saturated aquifer thickness 

For this calculation, b is taken as well depth minus the static water level.  The b values 

ranged from 225.12 to 387.03 feet for the pumping and observation wells.  Values of T 

for Well 14, MW-1S, and MW-1D as shown on Table 3-7 ranged from 1,112 to 12,199 

ft2/day.  The calculated K ranged from 1.47x10-3 to 1.11x10-2 cm/sec.  These K values 

correspond to typical values for silt to clean sand for Well 14 and MW-1S and silty sand 

to clean sand for MW-1D (Freeze and Cherry, 1979).  It should be noted that the K value 

is an average for the entire aquifer thickness and the limited sand and gravel layers 

versus the extensive siltstone occurrence will result in an observed low K value. 

The screens at MW-1S and Well 14 are installed in the Mehrten Formation (<310 feet 

bgs) and the screens at MW-1D are installed in the Valley Spring Formation (>420 feet 

bgs).  While drawdown was observed at both MW-1S and MW-1D, the lesser amount of 

drawdown seen at MW-1D indicates that interconnection exists between these 

formations.  The higher calculated T and K values seen at MW-1D are attributed to the 
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fact that MW-1S and Well 14 are partially penetrating wells in the aquifer system and 

that formational boundaries to flow have been observed. Refer to Figure 4-3 for a 

depiction of relative screen depths at Well 14 and monitoring Wells MW-1S and MW-

1D. 

PUMP TEST CONCLUSIONS 

Based on the hydrogeologic conditions and observed pump test responses, these T and 

S values are typical for semiconfined to confined response.  The water level response at 

the MW-1S/MW-1D location reflects the interconnection of the Mehrten and Valley 

Springs Formations and the lack of response in Well 9 could reflect a leaky to confined 

aquifer system towards Well 9.  The pump test data also confirms the historical well 

performance range in specific capacities from 2 to over 30 gpm/ft. 
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Figure 3-4 Well 9 and Well 14 Use Comparison April 2010 through August 2011 
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Figure 3-5 Well 14 Water Levels – Constant Rate and Recovery 

 
  



 

Groundwater Supply Study Report and IRGMP   Issued: May 2012 

DE Project No.: 104-11   Revision 0 

 
60 

Figure 3-6 Well 14 Constant Recovery Pump-Test Assessment 
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3.6 GEOPHYSICAL MAPPING 

Electrical resistivity testing was conducted on November 3 through 5, 2010, by 

NORCAL Geophysical Consultants.  Electrical resistivity profiles for three lines: Line 1, 

Line 2, and Line 3, ranging in length from 2,700 to 3,750 feet, were produced.  Refer to 

the geology map (Figure 3-1) for the location and length of each line.  Geologic 

interpretation and the resistivity profiles are provided in Section 4.3.  The NORCAL 

report is provided in Appendix E.  Profile imaging extended to approximately 300 feet 

bgs. 

An Advanced Geosciences Inc. (AGI) SuperSting R1 IP Earth Resistivity/IP meter with 

1,680 feet of cable was used to create the resistivity profiles.  The profiles were staked 

and located in the field using a topographic map and a 300-foot measuring tape.  

Electrodes were spaced every 30 feet along the tape and driven into the ground using a 

steel mallet.  Electrode penetration depth varied from six to 12 inches depending on soil 

conditions.  GPS measurements were taken using a Trimble GPS at topographic 

variations and at the profile endpoints.  Contact resistivity was below 2,000 ohm-meters 

and percent error was below 5% for each profile.  Computer processing was completed 

using EarthImager, written by AGI of Austin, Texas and contours were generated using 

Surfer 9.0, written by Golden Software of Golden, Colorado. 

Profile Line 1 begins near well LC-005 (AWA Well 14) and extends west 3,300 feet. 

Resistivity values indicate a lobate, moderate resistivity response (35 to 70 ohm-meters) 

near the center of the line extending linearly 900 to 1,900 feet and down to the 

maximum investigated depth of 300 feet bgs.  This low resistivity response continues 

from 1,900 feet to approximately 3,100 feet.  High conductivity material (less than 30 

ohm-meters) also exists to the west of the lobate, moderate resistivity area except at 

near surface, and high conductivity material exists to the east and beneath the low 

conductivity material, which is found from the surface to 150 feet bgs. 

When comparing the boring log for Well 14 (logged by DE during 2007), the resistivity 

profile does not reflect the presence of a sand unit from 150 to 250 feet; this may be a 

result of lower data point density near the edge of the profile.  This poor geophysical 

contrast near Well 14 and the presence of conductive sediments along the eastern edge 

may reflect the local margin of a channel or the existence of clay sediments masking the 

sands at depth.  Soil and geology mapping has also identified the basin configuration of 

these deposits.  In addition, the variable quality of the imaging contrast between the 

permeable Mehrten Formation and the Valley Springs and Ione Formation sediments 

limits the use of this geophysical technique with depth. 
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Profile Line 2 is 3,700 feet long and runs northeast to southwest approximately 800 feet 

northwest of well LC-028. A high resistivity response (45 to 90 ohm-meters) present at 

the surface and down to 200 to 300 feet bgs was located from 0 to 1,900 feet and from 

the surface to 30 feet bgs from 3,100 to 3,600 feet to the northeast.  Low to moderate 

resistivity material (20 to 35 ohm-meters) is present between these two high resistivity 

areas from 2,100 to 3,000 feet at shallow depths. Low resistivity material (below 30 ohm-

meters) is present below 50 to 150 feet bgs down to the maximum investigated depth 

from 2,100 to 3,700 feet and below 200 feet bgs from 1,100 to 2,100 ft.  An approximately 

200-foot section of 20-foot-thick very low resistivity material lies at the surface from 

2,800 to 3,000 feet. 

Profile Line 3 is 2,700 feet in length and is oriented north-south approximately 0.6 miles 

to the east of the intersection of Curran and Village Roads.  A wedge shaped area of 

high resistivity material (45 to 90 ohm-meters) from the surface to 150 feet bgs extends 

to the north and thins out near 1,400 feet.  Moderate resistivity material (35 to 45 ohm-

meters) extends to 30 to 120 feet bgs from 1,600 to 2,300 feet and at the surface from 

2,400 to 2,700 feet. Low to very low resistivity material (below 20 ohm-meters) lies 

beneath the moderate to high resistivity material described above. Low resistivity 

material is also present to 40 feet bgs from 1,500 to 2,300 feet. The high resistivity layer 

correlates well with the image response anticipated in the Mehrten Formation.  Refer to 

Appendix E for the NORCAL Geophysical Consultants Report. 

Additional geophysical investigations were not completed because of the amount of 

information gained from three lines and some imaging constraints.  For instance, the 

Valley Springs and Ione sediments had similar resistivities, so a contrast was not 

observed.  Tertiary gravels, which were more resistive, were observed and have been 

documented. 

3.7 EXPLORATORY DRILLING AND MONITORING-WELL SPECIFICATION 

PACKAGE 

With the refinement of the hydrogeologic model from the area well information, 

mapping, and surface geophysical results, three test borings and potential monitoring-

well locations were determined to be necessary.  A request for bid dated November 8, 

2010, detailing the work plan and drilling specifications was issued to four area well 

drillers.  Based on the response from the well drillers, Frederick Pump and Supply 

Company was selected. 
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3.8 TEST BORING, MONITORING WELL INSTALLATION AND SAMPLING 

TEST BORING, MONITORING-WELL INSTALLATION 

From November 2010 to May 2011, three monitoring wells were installed at two 

locations within the basin.  Borehole and monitoring-well installations were completed 

by Fredrick Pump and Supply of Jackson, CA under the direction of DE.  A T3W 

Ingersoll Rand air rotary rig was used for drilling and well installation activities. 

The initial test hole at the MW-1 location, situated on the west side of the Study Area at 

the southwest corner of the planned Camanche Village development Unit 3B, was 

advanced to 720 feet bgs. Due to collapse issues caused by gravels at 300 feet bgs, the 

top 410 feet were isolated using steel casing and a second, shallow monitoring well was 

installed approximately 10 feet to the north.  Downhole geophysical testing was 

completed on the shallow and deep boreholes giving a composite geophysical profile to 

520 feet bgs.  Screens were placed at 232 to 252 and 287 to 307 feet bgs at shallow 

monitoring well MW-1S.  The well screen horizons of 420 to 440 and 485 to 495 feet bgs 

were positioned in the deep monitoring well MW-1D. 

The second monitoring well location was southwest of the intersection of Curran and 

Quiver Road.  The test boring extended to 520 feet bgs, allowing a geophysical profile 

extending to 505 feet bgs. Clays at 180 to 260 feet bgs swelled into the hole, prohibiting 

installation of a deep monitoring well.  Monitoring well MW-2 was installed with 

screens from 80 to 90 and 170 to 180 feet bgs.  Due to the significant clay or silt layers 

from 180 to 260, 380 to 420 and 460 to 490 ft bgs, a two foot thick solid bentonite seal 

was placed below the monitoring well gravel pack and buffer sand as depicted on the 

well diagram in Appendix F.  This seal was used to isolate the lower portion of the 

borehole. 

Refer to the topographic map (Figure 1-1) for the locations of these monitoring wells.  

Borehole geology, installation material details, development techniques, and schematic 

well depictions are provided in Appendix F. 

WATER QUALITY SAMPLING 

Groundwater sampling of selected monitoring-network wells was completed by DE in 

June 2011 and February 2012.  Laboratory analyses were completed by DWR.  Fifteen 

wells were selected based on owner willingness, available construction information, 

and location in the Study Area.  Three monitoring wells, seven production wells, and 

four domestic wells were sampled over the course of three days during the week of 

June 20, 2011.  Sampling was attempted at one spring location, but this location was not 
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flowing during sampling efforts.  Samples were analyzed for general minerals, metals, 

and stable isotopes; refer to Table 3-8, Ground Water Sampling Analyte List, for a 

complete list of analyzed parameters.  Field data sheets and analytical data are 

provided in Appendix G, and analytical data is summarized below. 

Table 3-8 Ground Water Sampling Analyte List 

AWA – Lake Camanche Ground Water Supply Study 

Parameters Field Filtered 

Dissolved Aluminum, Antimony, 

Arsenic, Barium, Beryllium, Boron, 

Bromide, Cadmium, Calcium, 

Chloride, Chromium, Cobalt, 

Copper, Fluoride, Iron, Lead, 

Magnesium, Manganese, Mercury, 

Molybdenum, Nickel, Nitrate, 

Potassium, Selenium, Silver, 

Sodium, Strontium, Sulfate, 

Thallium, Vanadium, Zinc 

Yes 

Alkalinity, Carbonate by 

Calculation, Hardness by 

Calculation, Total Dissolved Solids 

Yes 

Electrical Conductivity (EC) No 

Stable isotopes No 

SAMPLING METHODS 

For each well, pH, conductivity, and temperature were taken using an Oakton Con10 or 

YSI 556 multiparameter meter.  Turbidity was taken using a Scientific, Inc.  MicroTPW 

turbidity meter.  Meters were calibrated daily prior to sampling activities.   

For the sampling of monitoring wells MW-1S, MW-1D, and MW-2, which do not have 

dedicated pumps, the following procedure was used to purge and sample each 

monitoring well: 

• The static depth to groundwater was measured using a water depth meter.  

Depth to groundwater was recorded on the field data sheet.  The depth meter 

was rinsed with distilled water prior to use at other wells. 

• The water column volume was calculated in gallons by subtracting the depth-to-

water measurement from the total well depth and multiplying by a factor of 0.16. 

The total, minimum purge volume was three times this number. 
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• Monitoring wells were purged and sampled using a Redi-Flo2™ submersible 

pump.  During purging, pH, specific conductance (SC), turbidity, and 

temperature were monitored. Wells were purged until these field parameters 

stabilized and a minimum of three water column volumes had been removed. 

Field parameters were considered stabilized once three consecutive 

measurements varied less than 10%. 

• After wells were purged and field parameters stabilized, samples were collected 

for laboratory analysis.  Select bottles were field filtered using a 0.45 micron 

filter. 

AWA production Wells 6, 9, 12A, and 14 and EBMUD Wells 2, 3, and 4 were sampled 

on June 21, 2011, and February 15, and 16, 2012.  Sampling was conducted by DE 

personnel with assistance from AWA and EBMUD employees using the following 

procedure: 

 Well water levels were noted using the variable function display where possible. 

 Pumping times and discharge rates were recorded for each well to ensure that at 

least three water column volumes had been discharged during the preceding 24 

hours. 

 One set of field parameters was analyzed prior to sampling, including pH, SC, 

turbidity, and temperature. 

 Samples were obtained using the well sampling tap.  Select bottles were field 

filtered using a 0.45 micron filter. 

Domestic wells LC-008, LC-009, LC-016, and LC-031 were sampled during the first 

round on June 23, 2011.  During the second round, it was determined that the sample 

point for LC-008 was downstream of a tank and filter system and that a direct access 

point to well water was not available.  Domestic wells LC-009, LC-017, LC-016, and LC-

031 were sampled during the second round on February 16, 2012.  Sampling was 

conducted by DE personnel using the following procedure:  

 The static depth to groundwater was measured using a water depth meter. 

Depth to groundwater was recorded on the field data sheet.  The depth meter 

was rinsed with distilled water prior to use at other wells. 

 Sample times were scheduled with the owner to take place after periods of high 

use.  More than three water column volumes were removed over the preceding 

24 hours during typical daily use. 
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 One set of field parameters was analyzed prior to sampling, including pH, SC, 

turbidity, and temperature. 

 Samples were obtained using a tap prior to the well tank.  Select bottles were 

field filtered using a 0.45 micron filter. 

Production, monitoring, and private well samples were placed on ice in coolers and 

delivered to the Department of Water Resources, Bryte Laboratory in West Sacramento, 

CA.  Samples were analyzed for the monitoring parameters listed in Table 3-8. Refer to 

Section 4.6 for water quality results. 

3.9 SOURCE SUFFICIENCY EVALUATION 

Section 5 of this document contains the water budget assessment used to evaluate 

source sufficiency. 

3.10 IRGMP DEVELOPMENT AND IMPLEMENTATION 

Sections 6 and 7 of this document contain an Integrated Groundwater Management 

Plan (IRGMP), including stakeholder collaboration and implementation efforts, which 

provides groundwater management details specific to the Study Area. 

3.11 PUBLIC OUTREACH AND WEBSITE  

Contained within the Work Plan and implementation of the IRGMP are efforts to 

complete public outreach within the county: 

 Prior to Work Plan completion, two public meetings were held in Amador 

County.  Both meetings were held on December 5, 2007. At the AWA governing 

board (Board) special meeting, and after public discussion, the Board adopted 

Resolution No. 2007-45 recognizing agreement for the preparation of the GMP 

for WID No. 7.  The second public meeting was held that evening at the 

Camanche Community Center. 

 Letters of support during the grant approval process were provided from the 

California State Senate and Assembly, EBMUD, the Amador County 

Environmental Health Department (ACEHD), and the Lake Camanche Village 

Home Owner’s Association (LCVHOA) 

 Public notices for the board's actions and meetings were placed in the classifieds 

of the Ledger Dispatch on November 30, December 7, 2007 and June 8th 2012.  A 

public hearing has been planned for June 14, 2012. 
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 A project status update meeting was held during the LCVHOA meetings in 

December 2010.  Microsoft Office PowerPoint™ presentations (PPP) were 

completed for those meetings. 

 Progress updates were placed on the LCVHOA website in 2010. 

 A page on the AWA website has been used to facilitate public and stakeholder 

review and approval from 2010 to 2012.  The webpage contains the PPP, which 

includes meeting notices, Work Plan, and this document. 

3.12 PROJECT MANAGEMENT AND QA/QC  

Project management efforts included staff coordination, invoicing, and project status 

reporting.  Extensive quality assurance reviews of the field program and reporting 

efforts have taken place in the preparation of the comprehensive document.  Review of 

the geologic mapping procedures and drilling results were conducted using geophysics 

and known geologic findings.  Duplicate samples were collected for water samples and 

extensive laboratory quality assurance procedures were implemented. 
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4. GROUNDWATER RESOURCES 

 

The items discussed in this section incorporate data results compiled during paper 

research and field activities as described in Section 3.  The Study Area map is presented 

as Figure 1-1 and the geology map is depicted on Figure 3-1. 

4.1 SURFACE WATER INTERACTION 

The Lake Camanche WID No. 7 Study Area within the Mokelumne River basin contains 

three minor tributaries: the north-to-south flowing Rabbit Creek, the east-to-west 

draining Grapevine Gulch, and the northeast-to-southwest flowing China Gulch, all of 

which drain into Lake Camanche and the Mokelumne River main stem.  The ridges 

separating the Lake Camanche Reservoir drainage area from Jackson Valley are 

significant resistant areas composed of Valley Springs Formation material above 

bedrock highs.  Jackson Valley Creek represents the northern catchment of the next 

subbasin to the north. 

The Study Area drainage is defined by Lake Camanche Reservoir to the south. The 

northeastern margin is defined by a line just north of the Buena Vista Peaks ridge and 

China Gulch.  The western edge has been approximately defined by the locations of 

State Highway 88 and Murphy Creek.  Refer to Figure 1-1 for a depiction of these 

boundaries and the mapped, preliminary Study Area boundary.  A portion of the Study 

Area is within San Joaquin County and is defined by a county line that is parallel to the 

topographic line.  Limited activities, including a well log search, have taken place in 

that area. 

4.2 RECHARGE POTENTIAL MAP, NEAR SURFACE GEOLOGY 

In order to demonstrate the highest potential groundwater resources and recharge 

potential areas, the Study Area has been separated into two separate areas: Zone 1 and 

Zone 2 as depicted on Figure 4-1, Recharge Potential and Well Development Zone Map.  

The highest potential recharge areas are differentiated by permeable soils and near 

surface geology as described further in the soils and geology section below.  Other 

recharge characteristics which favor recharge potential include grassy vegetation, 

slopes less than 15%, and rural land use. 

Zone 2 has been identified as the preferred setting for future well development due to 

the vertical extent of permeable geology available, which results in higher specific 

capacity well installations. 
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Figure 4-1 Recharge Potential and Well Development Zone Map 

 

SURFACE SOILS 

Regional soils are composed of different, individual soil series.  Soil information was 

obtained from the US Department of Agriculture (USDA) National Resource 

Conservation Service Web Soil Survey (http://websoilsurvey.nrcs.usda.gov).  According 

to the Web Soil Survey and other map efforts, the Study Area comprises 12,100 acres.  

The coverage area percentages are shown on Figure 4-2, Soil Map. 

The most common soil series covering the Study Area are listed below. 

 Inks loam (IrE) and Rock land (Ro) are found along hills with slopes of 3 to 45%. 

This soil type covers approximately 39% of the Study Area.  The parent material 

is residuum from weathered sandstone or andesitic conglomerate of the Mehrten 

Formation.  Bedrock is present within 10 to 20 inches of the surface.  The soils are 

excessively drained and available water-holding capacity is low. 

 Pardee cobbly loam (PaD) is associated with terrace landforms with slopes from 

3 to 31% and is derived from consolidated andesitic conglomerate of the Mehrten 

Formation.  This soil type covers approximately 16% of the Study Area.  Pardee 

soils are well drained with bedrock within 10 to 20 inches of the surface.  

Available water-holding capacity is considered to be low. 

 Pentz sandy loam (PoE, PnC) is associated with hill-slope landforms and slopes 

of 2 to 16%.  The parent material is rhyolitic residuum from tuff.  Pentz soils are 

http://websoilsurvey.nrcs.usda.gov/
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excessively drained and bedrock is found within 10 to 20 inches of the surface. 

Available water-holding capacity is low to very low. 

Minor soil types comprising between one to five percent of the Study Area are 

described below. 

• Laniger sandy loam soils (LaC and LgB) are found along hills with slopes of 0 

to 16% and are composed of rhyolitic residuum weathered from tuff.  Laniger 

soils are moderately well to well drained with bedrock within 20-45 inches of 

the surface.  Available water-holding capacity is high to very high. 

• Mokelumne sandy loam soils (MrB) are associated with terrace landforms, 

build slopes of 2 to 5%, and are derived from sandstone or clayey marine 

alluvium of the Ione Formation.  They cover approximately 10% of the Study 

Area. Bedrock is found at depths of 50-60 inches bgs and the soils are 

moderately well drained.  Available water-holding capacity is moderate. 

Eighty-seven percent of the Study Area acreage is covered by the Inks loam, Pentz 

sandy loam, and Pardee cobbly loam soils.  Some areas of rock land (no soil cover) are 

mapped in the extreme northeastern portion of the Study Area. 

Due to the limited extent of these soils, the Laniger and Mokelumne soils most likely do 

not represent a significant recharge storage resource. 

The Inks loam and Pardee cobbly loam soils are derived from andesitic conglomerate, 

which indicates they are derived from the Mehrten Formation.  The Pentz sandy loam 

and Laniger sandy loam soils have a tuffaceous parent material, indicating origin 

within the Valley Springs Formation.  These soils are considered the significant 

recharge areas for a majority of the Study Area, especially within the central to western 

portion; refer to Figures 4-1 and 4-2 for more information. 

NEAR SURFACE GEOLOGY 

Refer to Figure 3-1 for a depiction of the detailed surface geology within the basin and 

Figure 4-1 for the surface geology overlain with the two defined permeability zones and 

favorable recharge areas.  As noted, these preferred zones of permeability have been 

depicted on Figure 4-1 and are related, in part, to the Mehrten Formation and its 

structural geology.  While geophysical and boring investigations have shown that 

coarse sands and gravels are present in varying thicknesses and are deeper along the 

central portion of the basin, these sediments provide a significant recharge source to the 

formations beneath.  The pump tests also indicate some interconnectivity of the 

Mehrten and Valley Springs formations; refer to the Well 14 pump test analysis in 
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Section 4.5.  Note that soils derived from the Valley Springs Formation are present 

overlying the Mehrten Formation, potentially representing erosional deposition of 

Valley Springs sediments from high topography areas near the northern edge of the 

basin along the margin of Jackson Valley.  Major soil types derived from the Mehrten 

Formation include the Inks loam, covering approx. 39% of the Study Area, and the 

Pardee Cobbly loam, covering approximately 16% of the Study Area.  These soils are 

dominant in the central and eastern-central portions of the basin, potentially indicating 

that the Mehrten Formation has been eroded and outcrops infrequently in these areas 

(mapped as “Rock Land” and absent of soil). 

Areas dominated by the Valley Springs, Ione, and bedrock formations are anticipated 

low recharge areas due to the fine grained nature of these units.  The major soil type 

derived from the Valley Springs Formation is the Pentz sandy loam, covering approx. 

31.8% of the Study Area.  As the Ione and Jurassic bedrock formations do not frequently 

outcrop in the Study Area, less than 10% is composed of these soils.  Within the Study 

Area, these soils are primarily found in the western and northern margins, potentially 

as erosional deposits from ridge formed of the Valley Springs Formation. 

  



Ho

Hs

IdC

IrE

LaC

LgB

Mn

MrB

Mt

PaD

PnC

PnC2

PnD

PoE

PrC

PtB

Pw

RbD

Ro

Sa

SvC

Sw
D

SwE

IrE

IrE

IrE

PaD

PaD

PaD

La
C

PnC

PnC

PoE

PoE

PoE

Ro

Ro

Sa

Sa

P
nC

PtB

N

D
A

T
E

: 1
/3

/2
01

1
S

C
A

L
E

: A
S

 S
H

O
W

N

D
R

A
W

N
: C

T
C

H
E

C
K

E
D

: P
F

D

P
R

O
JE

C
T

 N
O

: 1
04

-1
0

F
IG

U
R

E
: 4

-2

S
O

IL
 M

A
P

L
A

K
E

 C
A

M
A

N
C

H
E

 W
ID

 #
7

A
M

A
D

O
R

 W
A

T
E

R
 A

G
E

N
C

Y

DESCRIPTIVE LEGEND

20

miles

LEGEND

Inks loam
deep variant

Honcut very fine
sandy loam

Pentz sandy loam

Peters clay

Snelling fine sandy loam

Snelling sandy
loam

Snelling sandy
loam

Mine Tailings and
Riverwash

Mokelumne soils and
alluvial land

Pentz sandy loam
eroded

Pentz sandy loam

Perkins loam

Placer diggings and Riverwash

Red Bluff-Mokelumne Complex

Rock land

Sedimentary rock land

Inks loam and
Rock land

Pardee cobbly loam

Pentz sandy loam
very shallow

Laniger sandy 
loam

Honcut very fine
sandy loam

Laniger sandy
loam - thick surface

Mokelumne sandy 
loam

PREDOMINANT SOIL TYPES (>5% of Study Area)

IrE (Inks loam and Rock land)

10-20 inches to bedrock with 3-45% slopes. Derived from the Mehrten
Formation.  Comprises approximately 39% of Study Area.

PnC (Pentz sandy loam)

10-20 inches to bedrock with 2-16% slopes.  Derived from the Valley
Springs Formation.  Comprises approximately 17.8% of Study Area.

PaD (Pardee cobbly loam)

10-20 inches to bedrock with 3-31% slopes.  Derived from the Mehrten
Formation.  Comprises approximately 16% of Study Area.

PoE (Pentz sandy loam, very shallow)

8-20 inches to bedrock with 2-50% slopes.  Derived from the Valley
Springs Formation. Comprises approximately 14% of Study Area.

MINOR SOIL TYPES (1-5% of Study Area)

LaC (Laniger sandy loam)

20-45 inches to bedrock with 2-16% slopes. Derived from the Valley
Springs Formation.  Comprises approximately 2.6% of Study Area.
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PnC2 (Pentz sandy loam, eroded)
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Formation. Comprises approximately 1.1% of Study Area.

Ro (Rock land)

Jurassic bedrock with 30-70% slopes. Comprises 2.2% of Study Area. 

Soil information derived from the USDA Natural Resource Conservation Service 
Web Soil Survey GIS file; Rock unit interpretation based on parent material 
description taken from the Web Soil Survey.

Study Area

Study Area
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4.3 STUDY AREA HYDROGEOLOGIC MODEL 

This section provides the information used to describe the source and movement of 

groundwater within the Study Area.  This information is the basis for the area and 

geology map supporting the recharge and preferred water well development area 

shown on Figures 1-1, 3-1, and 4-1. 

GEOLOGY 

Borehole geology, geophysical surveys, and geologic mapping efforts have been used to 

assess the geologic units within the basin.  Refer to Figure 3-1 for a depiction of the 

geology, updated map locations, and cross section lines.  The hydrogeologic cross-

sections A-A’, B-B’ and C-C’ are shown on Figures 4-3, Hydrogeologic Cross Section A-

A’; 4-4, Hydrogeologic Cross Section B-B’; and 4-5, Hydrogeologic Cross Section C-C’ 

respectively. The following describes the geologic units encountered in outcrops and 

within borings. 

Geologic units are organized as described under Section 2, with the Jurassic basement 

rock underlying the Cenozoic sedimentary units.  Basement rock has been deformed by 

mountain building and tectonic processes.  Basement rock topography influences the 

thickness of the overlying units and is expected to influence groundwater levels as well.  

The Jurassic basement does not outcrop in the Study Area and was not encountered 

during borehole or geophysical investigations. 

Pre-Ione rocks lie above the Jurassic bedrock.  As this unit tends to fill in the 

paleochannel below the Ione Formation, thickness varies according to bedrock 

topography and this unit is not expected to form a continuous layer across the Study 

Area, but may be significantly extensive in some areas.  Where encountered in the 

subsurface or outside of the Study Area, reported thicknesses of pre-Ione rocks vary 

from 50 to 130 feet (Creely and Force, 2007).  These rocks do not outcrop in the Study 

Area and were not encountered during borehole or geophysical investigations, but 

these findings do not preclude their existing or hydrogeologic significance in the Study 

Area. 

IONE FORMATION 

Map locations 02A and 02B were examined within the Ione Formation.  Outcrops were 

located along North Camanche Parkway as described in detail by Creely and Force 

(2007).  Ione Formation locations were typically composed of bright white sandstones 

with a pearly luster.  The major mineralogical component was quartz with kaolinitic 

clays and other accessory minerals.  Sedimentary structures were visible with cross 
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bedding up to one foot and greater.  Some trace fossils were observed.  There was 

frequent truncation of sedimentary structures with other bedding structures.  A scour 

channel was observed with channel fill consisting of a matrix-supported conglomerate, 

which consisted of well cemented quartz sandstone clasts in a matrix consisting of 

medium-grained, white-to-orange sandstone. 

DE identified one fault within the Ione Formation not previously shown.  At Outcrop 

02A, a fault was identified with an apparent dip of approximately 60 degrees to the 

east. The fault strike and direction of movement was not determined due to limited 

accessibility and poor fault surface expression. 

The Ione Formation is present above the pre-Ione rocks. Outcrops appear on the eastern 

portion of the Study Area on the northeast, east, and southeast margins of the Study 

Area.  Based on bed correlation, the dip of the Ione Formation is 1.5 degrees to the west-

southwest (Creely and Force, 2007). 

Typically, the Ione Formation directly underlies the Valley Springs Formation, but a 

small segment of the Ione mapped by Wagner (1981) is adjacent to the easternmost edge 

of the Mehrten Formation. The maximum reported thickness of the Ione Formation is 

630 feet (Creely and Force, 2007), but can be significantly less due to erosion prior to 

and during deposition of the Valley Springs Formation.  The thick layers of iron-oxide 

stained clays seen in outcrop near the city of Ione were not found at depth during 

borehole exploration. 

Light colored clays, where encountered, were five to 10 feet thick at borehole MW-1 and 

15 to 25 feet thick at borehole MW-2.  Quartzose, silty sands with interbedded siltstone 

were dominant.  Based on biotite content in the sands, the upper member of the Ione 

was encountered at boreholes MW-1 and MW-2.  The thickness for the Ione Formation 

could not be confirmed in the field. 

VALLEY SPRINGS FORMATION 

The Valley Springs Formation was examined at 12 mapping locations during field 

mapping efforts. Rock units consisted mainly of rhyolitic tuff.  Grains were medium 

sand sized and composed of quartz, feldspar, lithic fragments, and volcanic glass. 

Locations examined were typically poorly cemented and the specimen would crumble 

under hand pressure.  The very fine grained vesicular or porous texture imparts a lower 

density relative to other units in the mapping area.  Sedimentary structures are scarce 

and outcrops are typically massive. 

Conglomerates were identified, specifically at Outcrops 04 and 09.  Conglomerate clasts 

ranged from small gravel to cobble sized.  Clasts were composed of lithic fragments, 
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typically well cemented quartz sandstone, black chert, and white sandstone to siltstone. 

The conglomerate did not exhibit sedimentary structures. 

Within the basin, the Valley Springs Formation overlies the Ione Formation.  Surficially, 

the unit outcrops to the north and south of the Mehrten Formation and is generally 

present between the Mehrten and Ione Formations. Borehole material primarily 

consisted of greenish-gray siltstone and lithic-dominated, silty sands.  Reported unit 

thickness can vary from 50 to 440 feet (Bishop and Chapman, 1975). 

Due to Valley Springs material being incorporated into the base of the Mehrten 

Formation, borehole investigations did not provide its precise thickness.  An increase in 

Valley Springs thickness to the west is indicated by the 250 feet of Valley Springs 

Formation at the western MW-1 boring and 60 feet at the central MW-2 boring, which 

can be interpreted as a wedge of alluvial sediment thickening toward a former 

depositional basin. 

Geophysical testing did provide an indication of the potential contact for the Valley 

Springs/Mehrten Formations due to the fine grained conductive siltstones and sands 

incorporated into the Mehrten Formation.  Material below 40 ohm-meters was 

interpreted to be the Valley Springs or Ione Formation. Refer to Appendix G. 

MEHRTEN FORMATION 

The Mehrten Formation is distinguished by its black, andesitic gravels.  These gravels 

are prominent and easily identified in the Study Area.  Clasts typically range from small 

gravel to cobble sized and are composed of 90% or greater black andesite.  Andesite 

clasts are typically fine grained; however, euhedral crystals of quartz were identified at 

certain outcrops. Gravels are subrounded to subangular, are weakly to strongly 

cemented, and tend to be clast supported. 

Conglomerates are interbedded with fine grained gray to black sand.  Grains within the 

sand horizons are composed mainly of lithic andesite with minor feldspar grains.  Fine 

grained sand to siltstone deposits were also identified within the Study Area.  These 

units did not display abundant sedimentary structures with the exception of ripple and 

rill marks identified at Outcrop MM8. 

Channel flow deposits were identified at Outcrop MM10 and consisted of silt particles 

with mineralogy dominated by quartz and feldspar. The deposit is moderately 

cemented and is more weathering resistant than the underlying deposit.  Fragments of 

tuffaceous material incorporated into andesitic sands and gravels identified at location 

MM12 indicate a gradational contact between the Valley Springs and Mehrten 

Formations. 
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The Late Miocene Mehrten Formation overlies the Valley Springs Formation generally 

present primarily in the eastern portion of the Study Area and further defined as east of 

two parallel faults; refer to Figure 4-1. The Mehrten Formation thins out near the eastern 

edge of an interpreted former depositional basin (paleoalluvial valley).  Based on the 

soil mapping, geophysics, and borehole geology, the Mehrten is laterally extensive 

along this and other paleoalluvial valleys that trend southwest and extend past the 

northern edge of the basin. Near the southern edge of the basin, toward the shore of 

Camanche Reservoir, the Mehrten thickens.  Literature also indicates that the Mehrten 

Formation thickness can range from a thin band to 200 feet in thickness (Bishop and 

Chapman, 1975).  The Mehrten Formation is mapped east of the faults, primarily in the 

southeast portion of the Study Area as a relatively thin sequence depending on surface 

topography. 

Geophysics and the borehole drilling at MW-1 indicate the contact between the Valley 

Springs and Mehrten Formations can undulate greater than 150 feet in elevation. This 

apparent undulation may be the result of channeling of the Mehrten Formation as it 

was deposited onto the Valley Springs Formation.  Resistivity profile 1 in particular 

indicated that resistive sand and gravel layers can have a highly variable contact with 

finer grained sediments below. 

The MW-1 borehole indicated that the Mehrten Formation can incorporate into its base 

significant amounts of siltstone and fine grained material originating from the Valley 

Springs Formation.  This Valley Springs material incorporated into the Mehrten 

Formation showed as conductive material during resistivity testing. 

Geophysical testing indicated that significant resistive gravel and sand layers 100 to 150 

feet in thickness can exist in the central and eastern portions of the interpreted former 

basin in the western half of the Study Area. Material with greater than 40 ohm-meters 

was interpreted to be sand and gravel.  Refer to the resistivity profiles presented in 

Appendix G. 

Approximately 120 feet of Mehrten Formation was encountered at the monitoring well 

MW-2 borehole.  In general, a lesser degree of Valley Springs material was incorporated 

into the Mehrten Formation at MW-2 as compared to the MW-1 borehole.  Geophysical 

transects two and three indicate thicker and more laterally continuous resistive layers 

are present in the central and eastern portion of the interpreted former basin, which 

correlates with the thickening of the Mehrten Formation along these paleovalleys. Refer 

to the schematic hydrogeologic cross sections, Figures 4-3 through 4-5. 
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STRUCTURAL GEOLOGY 

The parallel, northwest-trending faults near the center of the interpreted paleovalley 

basin may act as a boundary between sediments within the basin and the Valley Springs 

Formation upthrown on the eastside of the faults.  As shown in the geophysical Line 2, 

this block of upthrown, finer-grained material may serve as a groundwater flow 

impediment  between the coarse grained elements of the Mehrten Formation on the 

west and the finer-grained upthrown east side of the faults.  The faults are depicted and 

have been confirmed as presented on Figures 3-1 and 4-1. 

The faults and paleoalluvial basin form a structural feature that demonstrates the 

hydrogeologic constraints from west to east in the Study Area.  For example, the Well 

12A pump test results suggest the isolation of the more permeable Mehrten Formation 

in the eastern Study Area due to faulting. 

Another structural feature with hydrogeologic implications is revealed in the Bishop 

and Chapman (1975).  This study determined that the north-northwest trending 

Carabas paleoridge and paleovalley structures extend into the eastern portion of the 

Study Area, as depicted in Figure 4-6.  The highest point of the paleoridge lies 

approximately one mile west of the Buena Vista Peaks and is approximately 200 feet 

above MSL.  A break in this paleoridge lies approximately 1.5 miles to the southwest of 

the Buena Vista Peaks; the elevation of the basement rock ridge (relatively impermeable 

older Jurrasic age rocks) is approximately 200 to 300 feet below MSL near this area.  To 

the east of this ridge and generally north of the Study Area, the paleoalluvial valley 

deepens to approximately 200 feet below MSL before climbing up to 100 feet above 

MSL and greater on the eastern edge of the Study Area.  The basement rock elevation 

rapidly declines to the west of the paleoridge into the Study Area allowing the 

paleovalley east of the ridge to join the aforementioned paleoalluvial basin west of the 

faults.  Refer to Figure 4-6 for a depiction of bedrock topography as adapted from 

Creely and Force (2007) and Bishop and Chapman. 
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GROUNDWATER FLOW 

Using water levels obtained from AWA production and monitoring wells, private wells, 

and wells associated with the BVR monitoring network, groundwater contours were 

generated for October 2010, November 2010 to January 2011, and March to April 2011.  

Elevations and positional coordinates were derived from topography maps and a 

consumer grade GPS system.  Measurements were taken to the nearest hundredth of a 

foot using a 300-foot Solinst water meter or to the nearest tenth of a foot using a 500-foot 

Powers water level meter.  The Powers meter was used at wells where the 3/8-inch 

diameter Solinst probe would not fit through the sounding port.  Also, since pump 

operation is unpredictable, some operationally induced error in water levels is 

expected. 

Water levels for the entire basin are presented on these groundwater contour maps.  

Screened formations include the Mehrten, Valley Springs, and Ione Formations as well 

as bedrock and potentially the pre-Ione Formation.  In many instances, wells are 

screened through multiple formations.  Refer to the attached well table for well screen 

depths, year of installation, and other installation information including the screened 

geologic formation as estimated by DE. 

Given the heavily interbedded nature and poor lateral regularity within the geologic 

formations, presenting the first encountered water level regardless of well screen depth 

offered the most useful depiction of hydrogeologic conditions within the basin.  

Erosional contacts between the units, in particular between Valley Springs and Ione 

Formations, could have removed aquitards within the basin. Refer to Figures 4-7, 

Groundwater Contour Map November 2010 to January 2011, 4-8, Groundwater Contour 

Map March to April 2011, and 4-9, Groundwater Contour Map June 2011, for a 

depiction of Study Area groundwater levels.  Groundwater flow is generally to the 

southwest, toward the reservoir.  The lowest water levels are seen near the north shore 

of the reservoir. 

In the central and western portions of the Study Area, a fairly continuous regional 

gradient can be drawn from north to south.  However, local highs on the order of 380 to 

440 feet above MSL are visible, primarily near wells LC-008, LC-009, and OW-68. These 

localized groundwater highs may be related to basement rock highs identified by 

Bishop and Chapman (1975).  A break in the north-northwest trending paleoridge to the 

southeast of the Buena Vista Peaks suggests that groundwater in the vicinity of the BVR 

may be connected to Tertiary gravels within the paleovalley east of the Carabas 

paleoridge.    
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4.4 GROUNDWATER LEVELS COMPARED TO PRECIPITAION 

To evaluate groundwater level response to climatic changes, historical climate data was 

gathered and compared to Study Area water levels.  Climate data included 

evapotranspiration and precipitation data gathered from the EBMUD Camp Pardee 

Weather Station.  Data was acquired through a request directly submitted to EBMUD 

and through the DWR California Data Exchange Center (CDEC) website.  Monthly 

rainfall and evaporation data was provided for the period from January 1970 to June 

2010.  Evapotranspiration data measurements were taken by pan evaporation (US 

Weather Bureau Class A pan) until July 2004, when weather station calculated 

evaporation was put into use (Penman formula).  Refer to Figure 4-10, Annual 

Precipitation and Evaporation, for a depiction of the total annual precipitation and 

evapotranspiration values as well as the average precipitation value for the Study Area. 

Comparisons to the area well fields are provided below. 

AWA WELLS 

Data for the AWA production wells was available from January 2004 to September 2010 

through the SCADA system.  As Well 14 was installed during August 2009; data for this 

well is available from 2009 to late 2010.  Data consists of groundwater level and well 

pump flow rates recorded on a per minute basis.  A flow meter has not been installed 

for Well 6.  Maximum and minimum daily transducer water head values were 

converted to groundwater elevations and plotted on a time-series graph.  Maximum 

daily flow, precipitation, and Camanche Reservoir level are also presented on the 

graphs.  Refer to Figure 4-11, AWA Wells – Groundwater Elevations and Precipitation, 

for a presentation of maximum daily water levels and total annual precipitation.  The 

following is a description of groundwater elevation trends in response to precipitation: 

Well 6 – Seasonal variations of less than 10 feet have been observed historically 

with no observed trend related to extended low precipitation periods.  Only a 

minor correlation with reservoir elevation change has been observed. 

Well 9 – There is a multiple month period in 2008/2009 where elevation readings 

are reported as zero and the transducer setting appears to have been changed in 

2003 and again in 2006.  Only a slight seasonal correlation has been observed 

when comparing groundwater elevations and rainfall. Groundwater levels are 

similar to the Camanche Reservoir elevation.  No decreasing groundwater level 

could be correlated with drought periods. 
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Well 12A –The maximum groundwater level trend at Well 12A was generally 

stable at approximately 300 feet MSL with notable influence from seasonal 

precipitation and pumping demand.   

Well 14 – Maximum daily groundwater levels correlate slightly with seasonal 

trends.  Due to the narrow date range of data available for this well, influence 

from dry weather conditions could not be confirmed.  However, a similar lack of 

response to precipitation is anticipated based on comparison to Well 9 data.  The 

groundwater levels are similar to Camanche Reservoir levels. 

Additional AWA groundwater level information is provided on the graphs. 

EBMUD WELLS 

Figure 4-10 presents groundwater elevation, reservoir level, and precipitation data from 

1999 through 2010.  Monthly water level logs were obtained from EBMUD.  These logs 

contained information on the date, water level, and pump status at the time of 

measurement.  The logs for Wells 2 and 3 contained detailed information on the pump 

status while the data entry for Well 4 either had no information or simply stated the 

status of the pump as off, standby, irrigation, or out of service.  Groundwater level data 

was not used if the pump was active during or within one hour of the measurement. 

Surveyed wellhead elevations from around 1980 were given for Wells 2 and 3 as 235.89 

and 289.9 feet above MSL, respectively.  Well 4 was not installed until 1997.  As no 

survey data was available for this well, the well elevation was estimated from Google 

Earth.  The elevations were used as a reference point to obtain groundwater elevations. 

Precipitation and Camanche Reservoir data were collected from the DWR CDEC 

website.  This data is presented with groundwater elevation data on Figure 4-12, 

EBMUD Wells – Groundwater Elevations and Precipitation.  The large range in water 

level fluctuations and active pumping at Wells 2 and 3 make it difficult to isolate 

influences.  Ranges in water level for Wells 2 and 3 can be over 100 feet in one month.  

As Well 4 is used only for backup irrigation water; the pump is set to off or on standby 

a significant portion of the time.  This well provides the most reliable static 

groundwater level data set.  It appears that each well is influenced by the reservoir level 

as the general trend of water levels appears to match that of the reservoir.  Influences 

from the reservoir tend to be relatively minor at Well 4 as compared to Wells 2 and 3.  

Water levels at Wells 2 and 4 are significantly lower than reservoir levels.  Water levels 

also appear to be influenced by seasonal precipitation fluctuations.  In general, 

increased water levels roughly coincide with increased periods of precipitation, 

particularly during the winter months.  Precipitation appears to exert a reinforcing 
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effect on groundwater and reservoir elevations, with high precipitation events often 

coinciding with higher groundwater and reservoir elevations. 

MONITORING WELLS AND PRIVATE WELLS 

Water level data collection at selected private, monitoring, and production wells was 

completed on an approximately quarterly basis from September 2010 to February 2012.  

Seasonal changes are reflected at the monitored wells and trends appear to affect 

overall level.  Refer to Appendix F for water level graphs for monitoring and private 

wells. 

Production and private wells are pumped on a regular basis and it was generally not 

possible to know when the pump was last used prior to taking the measurement.  

Changes in water level ranging from less than a foot to 20 feet are seen at the wells.  The 

monitoring wells and abandoned production wells LC-001 (Well 7) and LC-028 (Well 8) 

typically registered less than 5 feet of change seasonally. 
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Figure 4-10 Annual Precipitation and Evaporation 
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Figure 4-11 AWA Wells - Groundwater Elevations and Precipitation 
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Figure 4-12 EBMUD Wells - Groundwater Elevations and Precipitation 
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4.5 SUFFICIENCY ASSESSMENT PERIOD 

Based on the historical rainfall and groundwater level response presented above, the 

following three historical periods were used to assess source sufficiency per the SB 610 

process.  Due to the limited amount of historical data available for the AWA wells, 

assessment periods were selected within the time frame 2004 to 2010.  Periods of 

analysis were selected by water year (July to June of the following year): 

• Normal (Average) year of precipitation and water level response: 2009 – 23.5 

inches 

• Single-dry year of precipitation and water level response: 2006 – 14.6 inches 

• Multiple-dry years of precipitation and water level response: 2006 through 2008 – 

average of 15.4 inches per year 

Refer to Section 4.4, Figure 4-8 for a presentation of precipitation levels at the Camp 

Pardee Station and groundwater contours, respectively.  Note that groundwater is a 

primary source of water in the basin in addition to irrigation water supplied by JVID 

from outside the basin. The 20-year water supply demand projection has been 

determined to meet the demands associated with proposed future uses, including 

agricultural and industrial uses.  Drought influences have not been observed.  The 

projection demand estimates are provided in Section 5.2.  

4.6 GROUNDWATER QUALITY 

Historical water quality data for the basin was acquired from several different sources. 

The primary sources were the CDPH California water-quality database, AWA and 

APW files, EBMUD files, and BVR monitoring reports produced by EKI.  The CDPH 

database was provided as a series of cross-referenced databases, and AWA-specific 

information was typically supplied as hardcopy.  Limited AWA data was available 

when requested directly from the laboratory. 

Data from the CDPH consisted of multiple, cross-referenced databases.  Four cross-

referenced databases list the laboratory (LAB), water system (WATSYS), analytical code 

(STORET), and sample point (SITELOC) codes, and three additional databases store 

analytical data pre-2000, 2000 to 2005, and 2005 to January 2011.  The database includes 

all data submitted to CDPH, including those submitted for Consumer Confidence 

Reports for California for the time periods above. 
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Data for the basin was found by searching the WATSYS database for water systems 

based in close proximity to the Study Area.  The following is a description of the 

database search for the water agencies within the basin. 

WATER SUPPLY SYSTEMS LOCATED IN THE CDPH DATABASE 

Two water supply systems associated with EBMUD were found in the CDPH database.  

System 0300058 is associated with the CHHP, which leases land from EBMUD.  Data for 

Well 01 went from 2000 to 2010 and contained only nitrate parameters.  System 0310008 

is associated with the EBMUD Camanche North Shore wells.  EBMUD well data is 

available through CDPH for Well 1 for August 1994 and for Wells 2 through 4 from 

January 1984 to April 2010.  General minerals, title 22 metals, radiological parameters, 

and VOCs results are available for these wells. 

One water system related to the currently used production wells in Amador County 

WID No.  7 was located in the CDPH database.  Entries for this water system (0310021) 

included data for AWA Wells 6, 9, 12A, and 14. 

SYSTEMS LOCATED IN THE CDPH DATABASE THAT WERE NOT USED 

One water system was located within the CDPH database that is potentially related to 

the BVR.  Associated sample entries included Well 003 with data available from 2009 to 

2010.  However, comparing these values with analytical data provided in the monthly 

and quarterly BVR reports indicates this well may not be the well located on BVR 

grounds. These values were not used in the following analytical data description. 

Entries for unused AWA Wells 8 and 10 were located under water system 0300002, but 

no associated analytical data was present. 

One water system associated with JVID was located in the CDPH database.  One 

sample location labeled Lake Amador was associated with this water system, but no 

analytical data was available. 

HISTORICAL ANALYTICAL DATABASE SUMMARY 

BVR WATER QUALITY DATA 

Data is available from monthly, quarterly, and annual reports prepared by EKI for BVR.  

Monitoring, production, and private well data are available from August 2009 to March 

2011 for most wells.  Approximately 20 wells are used in the monitoring network.  

Parameters are reported as required by the Intergovernmental Services Agreement 

(ISA) between the Me-Wuk Tribe and Amador County.  ISA parameters include VOCs, 

boron, pH, SC, and tannin and lignin as tannic acid.  General minerals and additional 

limited metals parameters are available for most wells from the initial August 2009 
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sampling.  The non-ISA required analyses were not repeated during subsequent 

sampling events. 

Laboratory pH ranged from 4.0 to 7.0 with most values lying between 5 and 6.  VOCs 

are typically nondetect with sporadic detections of chloroform, methylene chloride, and 

toluene; none of these values exceed a maximum concentration limit (MCL).  Boron 

detects are typically below 1 milligram per liter (mg/L) but range up to 24 mg/L.  

Isolated, elevated chloride, sulfate, and total dissolved solids (TDS) values have 

occurred at several of the wells. The maximum values for these parameters are as 

follows: the chloride maximum is 1,100 mg/L.  This is above the secondary MCL of 250 

mg/L and occurred at two wells. The sulfate as SO4 maximum is 1,500 mg/L, which is 

also above the secondary MCL of 250 mg/L and occurred at two wells. The TDS 

maximum is 3,100 mg/L, also above the secondary MCL of 500 mg/L and occurred at 

three wells. 

EBMUD AND CHHP WATER QUALITY DATA 

Water quality data for CHHP is limited to nitrate as NO3, nitrate + nitrite as N, and 

nitrite as N for the well near the clubhouse.  Nitrate as NO3 ranged from 23 to 53 mg/L; 

nitrate + nitrite as N ranged from 5.8 to 7.2 mg/L; and nitrite as N was nondetect. 

General minerals, title 22 metals, radiological parameters, and VOCs results are 

available for the EBMUD Camanche North Shore wells.  As described under the 

Existing Water Well section, EBMUD Well 4 is used for irrigation because of water 

quality concerns, and Well 1 is abandoned or not in use.  Elevated iron (>300 

micrograms per liter (µg/L) secondary MCL) has occurred at Wells 2, 3, and 4.  Elevated 

manganese (>50 µg/L secondary MCL) has occurred at Wells 1 through 4.  The pH tends 

to range from 7 to 8.1.  TDS ranges from 216 to 460 mg/L.  The odor threshold ranges 

from 24 to 440 threshold odor number (TON) at Well 4.  There were sporadic VOC 

detections at Wells 2 and 4.  Di(2-ethylhexyl)phthalate was detected once, 

dichloromethane was detected twice at Well 2, and toluene was detected twice at Well 

4.  These detections were not repeated during subsequent sampling events. 

Hardcopy data made available by EBMUD is available for Wells 1 through 3 from 1977 

to 1993.  Data frequency for these wells and this time period is very irregular. The data 

indicates that heterotrophic plate count, coliform, sulfate, iron, and manganese levels 

have been issues of concern for the Camanche North Shore system.  Numerous iron 

results above the secondary MCL of 0.3 mg/L were detected at both Well 1 and Well 2, 

and sulfate values greater than 80 mg/L were detected at Well 3.  More recent data 

(January 2010 to October 2010) indicates that low-level heterotrophic plate count 
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detections occur at Wells 2 through 4 and total coliform are nondetect.  Nitrate-as-N 

values for Wells 2 and 3 during this time period are below the primary MCL.  Well 4 

was not tested. 

AWA HISTORICAL DATA 

Historical data for the AWA production Wells 6, 9, 12A, and 14 are available through 

both CDPH and ACPW files.  Data is available for the system from November 1980 to 

September 2010. Data availability over this period varies for each well according to 

sampling frequency and available records.  Data for these wells includes coliforms, 

VOCs, Title 22 metals, radiological parameters, and general minerals.  Notable 

parameters sporadic detected above the primary or secondary MCLs include 

aluminum, iron, manganese, and arsenic.  VOCs were nondetect at these wells except 

for a single detection of toluene at Well 14; this detection was not repeated during the 

following sampling event. Data on a per well basis is discussed below: 

WELL 6 

DE has reviewed available CDPH and AWA historical water quality results for Well 6. 

More than thirteen rounds of sampling were completed from 1990 to 2010.  Arsenic 

ranged from nondetect to 4.8 µg/L; iron ranged from nondetect to 190 µg/L; manganese 

ranged from nondetect to 300 µg/L; pH ranged from 6.9 to 7.3; total dissolved solids 

ranged from 179 to 222 mg/L; and turbidity ranged from 0.1 to 0.87 nephelometric 

turbidity units (NTU).  Historical water quality from 1981 to 1997 indicates no record of 

coliform.  Elevated manganese was detected during July and August of 1992, but these 

results were not repeated during further testing. 

WELL 7 

No ACPW or CDPH historical data is available for this well. 

WELL 8 

Water quality from 1991 to 1998 is available for this well in ACPW files.  Several 

coliform detections and iron and manganese levels above secondary MCLs were 

detected.  No CDPH data is on record for this well, indicating that it may never have 

been used as a public water source. 

WELL 9 

DE has reviewed available historical water quality results for Well 9 for sampling 

completed by AWA.  More than nine rounds of sampling were completed from 1994 to 

2010. Arsenic ranged from nondetect to 12 µg/L; iron ranged from nondetect to 1,970 

µg/L; manganese ranged from nondetect to 180 µg/L; pH ranged from 6.8 to 7.1; total 
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dissolved solids ranged from 150 to 203 mg/L; and turbidity ranged from <0.1 to 18 

NTU.  Iron, arsenic, and manganese were detected during 1980 and 1992at levels 

exceeding their respective MCLs, but were not repeated during subsequent sampling 

events. 

WELL 10 

Historical data for Well 10 was available only through ACPW files.  Water quality 

results from 1994 to 1998 indicate that manganese results ranged from 90 to 140 µg/L 

and iron ranged from 40 to 190 µg/L.  These manganese values exceed the secondary 

MCL of 50 µg/L. 

WELL 12 (ABANDONED) 

ACPW records indicate that after this well was cleaned and deepened during 1992, iron 

and manganese values greatly increased and the well was removed from service.  Water 

quality results were not available for this well through CDPH. 

WELL 12A 

DE has reviewed available ACPW and CDPH historical water quality results for Well 

12A.  More than ten rounds of sampling were completed from 1998 to 2010.  Arsenic 

ranged from 2.1 to 4.9 µg/L; iron ranged from nondetect to 1,100 µg/L; manganese 

ranged from nondetect to 150 µg/L; pH ranged from 7.3 to 7; total dissolved solids 

ranged from 196 to 216 mg/L; and turbidity ranged from <0.1 to 1.2 NTU.  Historical 

water quality data indicates no concerns with this well.  Data from CDPH from 1998 to 

2010 indicates one round of elevated iron and manganese concentrations during 1998; 

these detections were not repeated during subsequent sampling events. 

WELL 14 

DE has reviewed the CDPH and AWA historical water quality results for Well 14. More 

than five rounds of sampling were completed from 2007 to 2010.  Arsenic ranged from 

4.4 to 6.6 µg/L; iron ranged from nondetect to 2,420 µg/L; manganese was nondetect; 

pH ranged from 7.1 to 7.2; total dissolved solids ranged from 160 to 207 mg/L; and 

turbidity ranged from 0.13 to 0.36 NTU. 

Historical water quality data provided by AWA and CDPH indicates no concerns with 

this well.  However, recent, intermittent occurrences of elevated turbidity and odor 

levels have been encountered at this well. 
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2011 AND 2012 SAMPLING 

Using the methods described in Section 3.8, water samples were collected from AWA 

and EBMUD production wells, private wells, and the AWA monitoring wells during 

June 2011 and February 2012.  Samples were analyzed for field parameters, general 

mineral parameters, and dissolved inorganic parameters as well as limited, stable 

isotopes. Stable isotopes are discussed separately below.  Analyses were submitted to 

the DWR Bryte Laboratory except where noted below in the stable isotope discussion. 

Refer to Table 4-1 for the June 2011 and February 2012 groundwater supply study 

(GWSS) sampling results. 

 

Water quality for the production wells was good, with TDS values ranging from 120 to 

216 mg/L, pH from 6.83 to 7.31, turbidity from 1.54 to 7.16 NTU, dissolved arsenic from 

0.001 to 0.002 mg/L, dissolved iron from nondetect to 0.007 mg/L, and manganese 

reported as nondetect. 

Study Area water quality with respect to general minerals is good.  Concentrations 

exceeding general mineral MCLs were not encountered at the wells sampled for this 

study.  One private well, LC-016, had elevated sulfate and TDS relative to the other 

wells. Sulfate was also elevated at EBMUD Well 2.  Refer to Table 4-1, June 2011 and 

February 2012 GWSS Sampling Results. 

Exceedances were detected for metals parameters within the Study Area.  The arsenic 

primary MCL of 10 µg/L was exceeded at monitoring well MW-2 during the June 2011 

sampling.  The iron secondary MCL of 300 µg/L was exceeded at two private wells: LC-

009 and LC-017.  The manganese secondary MCL of 50 µg/L was exceeded at two 

private wells: LC-017 and LC-016; monitoring well MW-1S; and EBMUD Wells 2, 3, and 

4. 
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Table 4-1 June 2011 and February 2012 GWSS Sampling Results 
Well Name LC-005 LC-006 MW-1S/LC-035 MW-2/LC-037 LC-009 MW-1D/LC-036 LC-008 LC-017 LC-016 LC-031 LC-029 LC-030 LC-011 LC-007 LC-012 

Geologic Unit Tm Tm + Tvs Tm+ Tvs Tm + Tvs Tm + Tvs Tvs Tvs Tvs? Tvs? Tvs? Tvs Tvs Tvs + Ti Tm+Tvs+Ti Tm+Tvs+Ti 

Date 

Jun-

11 

Feb-

12 

Jun-

11 

Feb-

12 

Jun-

11 Feb-12 

Jun-

11 

Feb-

12 Feb-12 

Jun-

11 

Feb-

12 

Jun-

11 Feb-12 Jun-11 Feb-12 

Jun-

11 

Feb-

12 

Jun-

11 

Feb-

12 

Jun-

11 

Feb-

12 

Jun-

11 

Feb-

12 

Jun-

11 

Feb-

12 

Jun-

11 

Feb-

12 

Jun-

11 Jun-11 

Feb-

12 

Field Parameters Units MCL                 Dup.                                         Dup.     

Field Turbidity N.T.U. - 1.69 1.54 7.16 3.61 1.62 1.52 49.3 46.68 NA 1.05 1.25 1 2.43 1.37 4.42 0.56 2.27 1.17 1.01 1 1.86 1.73 2.54 1 1.07 1.54 3.25 3.04 NA 2.83 

Field Water Temperature °C - 23.9 17.4 21.7 19.18 23.51 19.7 22.19 18.6 NA 20.9 18.75 22.59 19 26.5 21.87 24 19.8 21.1 18.35 22.9 20.37 23 20.27 26.3 20.97 23.7 20.6 22.1 NA 20.34 

Field Conductance (EC) µS/cm 900 * 171.2 187.5 213 205 139 157.9 187 283 NA 192.2 160 197 190 199 338 398 353 271 267 349 313 346 319 483 432 280 263 217 NA 197 

Field pH pH Units - 7.03 7.31 6.72 6.9 7.51 7.77 7.57 7.32 NA 7.13 7.21 6.8 7 6.68 7.46 7.44 7.82 7.04 7.27 7.62 7.71 7.59 7.95 7.8 8.02 7.13 7.31 6.83 NA 7.12 

Laboratory Parameters                                                                 

Conductance (EC) µS/cm 900 * 152 154 195 196 143 144 194 301 NA 152 155 204 203 176 341 364 396 246 261 325 317 327 326 462 442 260 271 198 198 200 

pH pH Units - 7.3 7.4 7.1 7.1 7.7 7.7 7.8 7.5 NA 7.4 7.4 7.3 7.2 7 7.6 7.6 7.7 7.4 7.4 7.8 7.8 8 7.9 7.7 8.1 7.6 7.5 7.3 7.3 7.3 

Dissolved Bicarbonate (HCO3-) mg/L as CaCO3 - 51 55 57 57 56 56 84 115 NA 62 64 81 78 53 80 81 86 66 66 90 89 142 140 149 154 83 85 74 74 74 

Dissolved Calcium mg/L - 10 9 13 12 5 4 2 17 NA 6 6 15 14 16 3 2 1 18 18 28 29 32 31 22 21 19 20 17 17 16 

Dissolved Carbonate (CO3--) mg/L as CaCO3 - - - - - - - 1 - NA - - - - - - - - - - 1 1 1 1 1 2 - - - - - 

Dissolved Chloride mg/L 250 * 9 8 12 13 7 7 6 14 NA 5 4 7 7 4 11 12 13 8 8 12 12 5 5 31 30 20 21 6 6 6 

Dissolved Hardness mg/L as CaCO3 - 46 45 59 56 21 20 7 80 NA 22 22 67 64 62 14 7 7 81 84 83 84 111 110 71 71 83 86 72 71 70 

Dissolved Hydroxide (OH-) mg/L as CaCO3 - - - - - - - - - NA - - - - - - - - - - - - - - - - - - - - - 

Dissolved Magnesium mg/L - 5 5 6 6 2 2 1 9 NA 2 2 7 7 5 2 1 1 9 9 3 3 8 8 4 4 8 9 7 7 7 

Dissolved Nitrate mg/L 45 8.8 5.3 17.3 15.1 - - 0.5 5.2 NA - - 7.2 7.6 22.8 - - - 33.5 36.8 - - - - - - 6.8 6.6 11.4 11.3 10.3 

Dissolved Sulfate mg/L 250 * 2 2 4 4 3 2 2 8 NA 6 5 3 3 6 59 80 76 12 13 47 41 16 16 32 15 9 9 5 5 5 

Total Alkalinity mg/L as CaCO3 - 51 55 57 57 56 56 85 115 NA 62 64 81 78 53 80 81 86 66 66 91 90 143 141 150 156 83 85 74 74 74 

Total Dissolved Solids mg/L 500 * 129 120 166 160 126 117 172 249 NA 104 121 164 165 159 272 281 298 184 215 225 232 230 240 277 273 198 216 162 177 164 

Dissolved Aluminum mg/L 1.0 - - - - - - 0.019 0.159 0.42 - - - - - - - - - - - - - - - - - - - - - 

Dissolved Antimony mg/L 0.006 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dissolved Arsenic mg/L 0.010 0.002 0.004 0.001 0.002 0.004 0.007 0.014 0.005 0.005 - 0.001 0.001 0.002 - - 0.002 0.003 0.002 0.003 - - 0.001 0.001 - - 0.002 0.003 0.001 0.001 0.002 

Dissolved Barium mg/L 1.0 0.089 0.108 0.138 0.154 0.076 0.104 - 0.166 0.169 0.122 0.148 0.156 0.196 0.083 0.037 - 0.035 0.052 0.061 0.053 0.056 0.147 0.191 0.295 0.484 0.129 0.144 0.05 0.05 0.054 

Dissolved Beryllium mg/L 0.004 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dissolved Boron mg/L - - 0 - 0 - 0 0.3 0.1 NA 0.1 0.2 - 0 - 0.2 0.2 0.2 - 0 0.3 0.4 0.1 0.1 0.7 0.7 - 0.1 - - 0 

Dissolved Bromide mg/L - 0.03 0.03 0.04 0.05 0.02 0.03 0.02 0.03 NA 0.02 0.02 0.02 0.03 0.02 0.05 0.05 0.06 0.02 0.02 0.05 0.05 0.04 0.05 0.12 0.13 0.03 0.05 0.02 0.02 0.03 

Dissolved Cadmium mg/L 0.005 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dissolved Chromium mg/L 0.050 - - 0.001 0.001 - - - - - - - - - 0.001 - - - - - - - - - - - - - 0.002 0.002 0.001 

Dissolved Cobalt mg/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dissolved Copper mg/L 1.0 - 0.001 - - - - - - - - - - - 0.004 - - - 0.002 0.005 - - - 0.002 - - - - 0.004 0.004 - 

Dissolved Iron mg/L 

0.300 

* 0.007 - - - 0.006 0.042 0.021 0.137 0.184 0.565 1.6 0.012 - - 1.89 0.013 0.05 - - 0.036 0.063 0.053 0.165 0.01 0.049 - - - - - 

Dissolved Lead mg/L 0.015 - - - - -   - - 0.001 -   - - - - - - - 0.002 -   -   -   - - - - - 

Dissolved Manganese mg/L 0.05* - - - - 0.166 0.247 0.04 0.015 0.02 0.073 0.082 0.015 0.008 - 0.444 0.126 0.16 - - 0.081 0.089 0.146 0.282 0.247 0.336 - - - - - 

Dissolved Mercury mg/L 0.002 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dissolved Molybdenum mg/L - - - - - - - 0.005 - - - - - - - - - - - - - - - - - - - - - - - 

Dissolved Nickel mg/L 0.100 0.001 - - - - - - - - - - - - - - - - - - - - - 0.001 - - - - - - - 

Dissolved Potassium mg/L - 4.4 4.4 6 5.8 7.2 7.1 4.4 9.7 NA 6.7 6.8 6 5.6 3.1 8.6 6.6 6.4 6.4 6.2 5.2 5.6 7.3 7.3 9.1 9.6 5.2 5.1 4.3 4.4 4.2 

Dissolved Selenium mg/L 0.050 - - - - - - - - - -   - - 0.001 - - - - - 0.001 0.001 0.001 0.001 0.008 0.015 - - - - - 

Dissolved Silver mg/L 

0.100 

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dissolved Sodium mg/L - 11 10 11 11 18 17 37 27 NA 21 21 13 12 9 61 70 75 12 12 30 31 22 22 59 59 17 16 10 10 10 

Dissolved Strontium mg/L - 0.133 0.131 0.192 0.183 0.067 0.07 0.034 0.26 0.271 0.118 0.117 0.231 0.223 0.233 0.057 0.03 0.026 0.235 0.257 0.363 0.363 0.495 0.492 0.482 0.446 0.286 0.283 0.236 0.237 0.228 

Dissolved Thallium mg/L 0.002 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dissolved Vanadium mg/L - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Dissolved Zinc mg/L 5.0 * 0.025 0.013 0.011 0.011 - - - - - - - - - 0.009 0.009 0.092 0.219 0.007 0.017 - - - 0.007 - - - 0.005 0.016 0.017 - 

 

"-" indicates that the result was below the reporting limit (nondetect); NA indicates no sample collected; Bold - secondary MCL exceedance; Gray cell highlight - primary MCL exceedance 

Title 22 MCLs are California Primary Maximum Contaminant Levels unless otherwise noted as follows: * CA Secondary MCL.
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PIPER DIAGRAMS (DE SAMPLING) 

Of the DE sampled wells, the majority are classified as calcium carbonate water as 

shown in the Piper diagrams on Figure 4-13.  During June 2011, wells LC-005 through -

008, LC-012, LC-029 through -031, and LC-036 were classified as calcium bicarbonate 

water.  Five wells were not classified as calcium carbonate waters.  Four of these wells 

were classified as sodium bicarbonate waters: LC-035 (MW-1S), LC-037 (MW-2), LC-

009, and LC-011.  The remaining well, LC-016, was classified as a sodium sulfate water. 

During February 2012, wells LC-005 through -007, LC-012, LC-029 through -031, and 

LC-036 were classified as calcium bicarbonate. Wells LC-035 (MW-1S), LC-037 (MW-2), 

LC-009, LC-011, and LC-017 were classified as sodium bicarbonate waters, and the 

remaining well, LC-016, was classified as a sodium sulfate water. 

Wells were also compared based on stratigraphy and water quality variations. 

Monitoring wells MW-1S and MW-2 are installed within a combination of the Mehrten 

and Valley Springs Formations.  Samples at these wells were both classified as sodium 

bicarbonate waters. 

Monitoring well MW-1D was installed within the lower portion of the Valley Springs 

Formation.  The sample for this well was classified as calcium carbonate water.  A 

comparison between these wells indicates that sodium carbonate waters are native to 

the Mehrten and the upper portion of Valley Springs Formations and calcium carbonate 

is present within the lower portion of the Valley Springs Formation.  The sample for 

private well LC-017 was also classified as calcium carbonate water.  The construction 

details for this well are unknown, but the well depth and hydrogeologic cross section 

suggest that the well is screened within the Valley Springs Formation.
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Figure 4-13 June 2011 and February 2012 Study Area Water Quality Piper Diagrams 

     

June 2011 AWA Water Quality Sampling
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STABLE ISOTOPE ANALYSIS 

STABLE ISOTOPES OF OXYGEN AND HYDROGEN 

During the first round of groundwater sampling in June 2011, DE collected samples for 

stable isotopes of oxygen (δ18O) and hydrogen (δD).  Stable isotope analysis was 

performed to determine if multiple sources of groundwater are present.  Results from 

isotope sampling are presented on Figure 4-14, Isotope Analysis.  Also shown on Figure 

4-14 are the Folsom meteoric water line (FMWL) and evaporation trend lines.  The 

FMWL is derived from unpublished DWR data collected at Folsom Lake.  The FMWL 

provides a baseline for meteoric water, which is water derived from precipitation, and 

the evaporative trend lines represent water that has been enriched with heavier isotopes 

through evaporation.  Sources of evaporative water are assumed to be local surface 

water sources such as rivers and lakes. 

Data indicates that groundwater at EBMUD Wells 3 and 4 is Mokelumne River water. 

The Mokelumne River isotope trend line is assumed to be similar to the Camanche 

Reservoir trend line, indicating influence from the reservoir.  Well LC-016 and EBMUD 

Well 2 sources are a mixture of Mokelumne River water and local precipitation derived 

from surface water.  Refer to Table 4-3, Stable Isotope Data.  The remainder of the wells, 

including the AWA production wells and monitoring wells appear to be supplied by 

local precipitation.  The isotope data results suggest that direct recharge influence from 

the Camanche Reservoir is minimal except at the EBMUD wells, which are in close 

proximity to the reservoir. In particular, EBMUD Well 3 is installed to a shallower 

depth than the other two EBMUD wells and exhibits an isotope signature very similar 

to the Mokelumne River signature. 
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Table 4-2 Stable Isotope Data 

Sample ID δ18O δD Source Graph provided by DWR 

LC-005 -6.9 -53.0 Local precipitation 

LC-006 -6.9 -52.5 Local precipitation 

LC-007 -6.9 -52.6 Local precipitation 

LC-008 -7.4 -53.8 Local precipitation 

LC-009 -8.3 -64.3 Mokelumne River 

LC-011 -8.7 -66.3 Mokelumne River 

LC-012 -7.3 -55.0 Local precipitation 

LC-120 (duplicate of LC-012?) -7.3 -55.3 Local precipitation 

LC-016 -7.7 -60.0 Mixed? 

LC-029 -7.9 -60.5 Mixed? 

LC-030 -10.3 -77.0 Mokelumne River 

LC-035 -7.0 -55.1 Local precipitation 

LC-036 -6.2 -50.1 Local precipitation 

LC-037 -7.0 -56.2 Local precipitation 

CHHP -6.7 -52.3 Local precipitation 
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Figure 4-13 Isotope Analysis 

Graph provided by DWR 

 

STABLE ISOTOPE ANALYSIS - TRITIUM 

For the purposes of this assessment, tritium (3H) is used as a qualitative indicator of 

groundwater age.  Tritium concentrations can be correlated to groundwater age by 

correlating the decay of tritium to thermonuclear bomb testing during the 1960s and 

1970s.  For coastal regions, tritium values above one tritium unit (TU) indicate that the 

recharge source is post-1952 water.  Low values (0.8 to 2 TU) indicate a mixture of pre-

1952 water and recent recharge, moderate values (2 to 8 TU) indicate recharge within 10 

years, and high values (>20 TU) are strongly associated with recharge by water from the 

1960s and 1970s.  Values below 0.8 TU indicate that the groundwater was recharged 

prior to 1952 (Clark & Fritz, 1997). 

Historical results for tritium are present for EBMUD Wells 2 and 3.  Refer to Table 4-4, 

Historical Tritium Units.  Tritium levels above 30 TU were detected at Well 3 on two of 

the three sampling events, indicating a groundwater recharge component from the 

1960s and 1970s. 
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Table 4-3 Historical Tritium Units 

Well Sample Date 

Tritium  

(TU) 

Counting 

Error  

(TU) 

EBMUD Well 02 5/18/1994 0 102 

EBMUD Well 03 8/25/1993 248 217 

EBMUD Well 03 10/27/1993 0 217 

EBMUD Well 03 2/23/1994 200 74 

Source: Department of Public Health Database 

Samples for monitoring wells MW-1S and MW-2 were submitted for tritium analysis to 

Isotech Laboratories, Inc. of Champaign, Illinois.  On the basis of the high 

concentrations seen at EBMUD Well 3, tritium results for monitoring wells were 

analyzed using the direct count method which has a minimum detection limit of 10 TU.  

As both samples were below the detection limit of 10 TU, the MW-2 sample was 

reanalyzed using the electrolytic enrichment method which is capable of detecting 

tritium at concentrations less than one TU.  Tritium was detected in this sample at 0.78 

TU with a standard deviation of 0.25 TU.  This value is close to the threshold value, 0.8 

TU, between submodern recharge and a mixture of submodern and modern recharge.  

This low value indicates that the aquifer likely includes primarily submodern recharge 

influences. 

OVERALL STUDY AREA WATER QUALITY 

Primary concerns for the Study Area are iron, manganese, and sulfate.  Iron and 

manganese concentrations have a history of exceeding their respective MCLs in both 

AWA and EBMUD wells.  AWA Well 12 was taken offline and a replacement well was 

drilled due to these parameters exceeding the MCL.  EBMUD Wells 2 and 4 also have a 

sporadic history of exceeding the iron MCL.  Hydrogen sulfide and odor issues are 

present at EBMUD Well 4 and sulfurous odors are present at Wells 2 and 3.  Sulfate 

detections over the secondary MCL have occurred at two wells in the BVR network. 

For the AWA/EBMUD wells, water quality is generally good.  VOCs are generally non-

detect except for sporadic, non-repeated detections.  Conductivity typically ranges from 

200 to 700 micro-Sieverts per centimeter (µS/cm) and TDS ranges from 150 to 460 mg/L.  

Water quality is somewhat poorer near BVR, with conductivity and TDS exceeding 

their MCLs at three wells and chloride exceeding its MCL at two wells.  It is important 

to note that testing for non-ISA parameters is limited to the initial round at each well, 

which constrains what trends can be drawn from the available data. 

Lignite deposits (coal seams) exist at depth within the Ione Formation, which may be 

responsible for high hydrogen sulfide (H2S) seen in some wells, particularly EBMUD 
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Well 4. Lignites were seen in the driller’s boring log for Well 2 at 130 feet MSL, which is 

within the screen elevation at Well 4.  It is possible that these lignites were missed in the 

driller’s log for Well 4 and are impacting water quality at this well. 

Naturally occurring iron and manganese deposits appear to be an overall concern in the 

Study Area, especially for wells screened within the Valley Springs and Ione 

Formations.  As noted in the existing well survey, Well 12 was abandoned due to high 

iron and manganese concentrations after extending the well from 339 to 395 feet bgs. 

High iron and manganese concentrations were also encountered at the EBMUD wells.  

During future production-well construction, zone sampling should be used to avoid 

screening through these high iron/manganese zones. The depths of these high iron and 

manganese zones can be established after multi-depth monitoring well sampling. 

4.7 SUSTAINABLE WELL YIELDS 

As shown in Table 3-3, well specific capacities range from less than 2 gpm/ft up to 30 

gpm/ft.  Based on pump tests, specific capacity for Well 14 ranged from 4.9 to 7.6 

gpm/ft.  A total of 66.08 feet of drawdown was observed at a pumping rate of 320 gpm.  

Near steady state conditions were observed after 1.95 days of pumping. 

For Well 12A, specific capacity ranged from 2.1 to 5.5 gpm/ft.  A total of 84.84 feet of 

drawdown was observed at a pumping rate of 150 gpm after 2.91 days of pumping. 

From system SCADA data, steady state conditions have been identified for Wells 6 and 

9 with specific capacities of 2 gpm/ft and 30 gpm/ft, respectively.   

Based on continuous 24-hour pump rates, the following sustainable volumes have been 

generated.  For additional details, refer to Table 4-4, Sustainable Yield Calculations. 

Table 4-4 Sustainable Yield Calculations 

Wells 6 through 14 

  

 

Sustainable 

yield     

(gpm) 

Gallons 

per day 

Acre 

feet per 

year 

Well 6 150 216,000 241 

Well 12A 150 216,000 241 

Well 9 320 460,800 516 

Well 14 320 460,800 516 

Higher transmissivity and specific capacity values at Well 14 and Well 9 indicate that 

the western portion of the aquifer is a superior water resource.  This portion of the 

aquifer also contains the preferred recharge potential.  Well 9 has a specific capacity 

over 30 gpm/ft.  By primarily relying on Wells 9 and 14 and using aquifer storage, the 
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well system at Camanche Lake WID No. 7 provides a sustainable source of water.  

These pump test results are considered typical for the majority of the Study Area.  In 

addition, the groundwater supply has been sufficient during multi-year drought 

periods.  During the multi-year dry period from 2006 to 2008, no overdraft influence 

was identified. 
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5. GROUNDWATER SOURCE SUFFICIENCY 

5.1 EXISTING WATER SUPPLY DELIVERY AND USE  

This groundwater balance was prepared following the general guidelines for a water 

supply assessment in SB 610.  Water use within the Study Area primarily consists of 

domestic, private wells and AWA’s Lake Camanche WID No. 7.  Other groundwater 

users are EBMUD and CHHP.  Surface water is brought into the area by JVID for 

irrigation use.  Surface water imported by JVID is considered a potential recharge 

source.  The planned BVR Casino is a future groundwater user in the Study Area.  The 

following sections detail historical uses of groundwater by major stake holders within 

the Study Area.  Refer to Section 3.4 for individual well descriptions and system 

summaries. 

EBMUD – HISTORICAL USE 

EBMUD operates three groundwater wells within the basin at the North Shore 

Recreation Area.  Two of the wells (Wells 2 and 3) serve domestic customers within the 

North Shore Recreation Area and the third well (Well 4) operates as a backup irrigation 

well due to poor water quality.  EBMUD operates the Camanche Reservoir and its 

associated hydroelectric dam as well as numerous other reservoirs and waste treatment 

facilities within Amador County. 

Water production data made available by EBMUD indicates that combined water 

production from Wells 2 and 3 at the North Shore Recreation Area ranges from 

approximately 19.8 to 27.5 million gallons per year with an average water use of 22.9 

million gallons (70.4 acre-feet); refer to Table 5-1, EBMUD North Shore Recreation Area 

Water Usage. This usage does not include Well 4, which is used on a limited basis for 

irrigation only. 

CHHP – HISTORICAL USE 

CHHP, managed by EBMUD, uses well water to irrigate hunting fields and to provide 

domestic water to the clubhouse and associated homes. Water usage is estimated at 

2,000 gallons per acre per year for 760 acres.  The hunting fields represent a maximum 

acreage based on the mapped area for the reservoir and clubhouse.  This gives an 

estimated total usage of 1.5 million gallons per year or 4.7 acre-feet per year (AFY). 
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Table 5-1 EBMUD North Shore Recreation Area Water Usage 

Month/Year 

2005 2006 2007 2008 2009 2010 
Average 

05-09 

Average 

05-09 

(kgal/mo) (kgal/mo) (kgal/mo) (kgal/mo) (kgal/mo) (kgal/mo) (kgal/mo) 
(acre 

feet/mo) 

Jan 1,052 964 1,161 636 652 917 893 2.74 

Feb 915 1,328 610 709 493 699 811 2.49 

Mar 1,261 772 952 1,146 700 844 966 2.96 

Apr 1,286 953 1,188 1,841 1,116 738 1,277 3.92 

May 2,305 2,512 2,511 2,467 1,804 1,282 2,320 7.12 

Jun 3,317 3,581 3,026 2,758 2,584 2,679 3,053 9.37 

Jul 4,742 4,388 3,272 2,936 3,253 3,764 3,718 11.41 

Aug 4,465 3,878 3,521 2,739 2,932 3,673 3,507 10.76 

Sep 3,134 2,911 2,577 2,188 2,773 2,721 2,717 8.34 

Oct 2,406 1,936 1,310 1,652 1,443  - 1,749 5.37 

Nov 1,608 880 913 758 1,139  - 1,060 3.25 

Dec 1,013 1,014 820 620 922  - 878 2.69 

Total 27,504 25,117 21,861 20,450 19,811 17,317* 22,949 70.4 

Notes: Based on information obtained from EBMUD; * incomplete year 

AWA – HISTORICAL USE 

As referenced, the AWA WID No.  7 (Lake Camanche Village Water System) consists of 

four groundwater wells that are used to deliver water to customers in the Lake 

Camanche Study Area.  Refer to Section 3.4 for a description of the wells and water 

system history. 

As shown on Table 5-2, AWA data indicates that, from 2004 to 2009, water use has 

ranged from 85.5 to 109.1 million gallons per year, with an average of 95.7 million 

gallons per year, or 294 AFY.  The AWA system ranged from 722 to 728 connections.  

Refer to Table 5-2 for the connection usages on a bimonthly and annual basis. 

Table 5-3, Historical Water Use, depicts the water use data provided in the 2011 AWA 

UWMP.  These values indicate annual water usage varied between 262 and 314 AFY 

from 2006 to 2010.  Based on annual water usage and number of customers per year, 

daily water usage ranged from 370 to 465 gpd per home from 2006 to 2010.  The average 

residential use for this time period is approximately 400 gpd per home.  The AWA peak 

month is 558 gpd per home and a peak day is 753 gpd per connection. 
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Table 5-2 AWA Lake Camanche Village Usage 

Water 

Year 
  

Jul – 

Aug 

Sep- 

Oct 

Nov - 

Dec 

Jan - 

Feb 

Mar - 

Apr 

May - 

Jun 

Yearly 

total 

Yearly 

Total (acre 

feet/year) 

2004-2005 

Average Usage per 

Connection  

(kgals/2 months) 

34 30 11 10 12 21 -  - 

Total System Usage  

(kgals/2 months) 
24,907 21,317 7,858 7,454 8,598 15,345 85,479 262 

2005-2006 

Average Usage per 

Connection  

(kgals/2 months) 

40 30 15 11 11 28 -  - 

Total System Usage  

(kgals/2 months) 
28,849 21,695 11,029 8,084 8,101 20,410 98,168 301 

2006-2007 

Average Usage per 

Connection  

(kgals/2 months) 

45 32 14 13 15 32 -  - 

Total System Usage  

(kgals/2 months) 
32,518 22,956 10,456 9,104 10,811 23,284 109,129 335 

2007-2008 

Average Usage per 

Connection  

(kgals/2 months) 

40 29 14 12 16 32 -  - 

Total System Usage  

(kgals/2 months) 
28,776 21,019 10,438 8,795 11,779 23,436 104,243 320 

2008-2009 

Average Usage per 

Connection  

(kgals/2 months) 

39 31 14 11 13 25 -  - 

Total System Usage  

(kgals/2 months) 
28,734 21,082 9,114 7,561 7,671 14,878 89,040 273 

2009-2010 

Average Usage per 

Connection  

(kgals/2 months) 

38 29 13 10 11 20 -  - 

Total System Usage  

(kgals/2 months) 
27,673 21,082 9,114 7,561 7,671 14,878 87,979 270 

Average 

year 

Average Usage per 

Connection  

(kgals/2 months) 

39 30 14 11 13 27 -  - 

Total System Usage  

(kgals/2 months) 
28,576 21,525 9,668 8,093 9,105 18,705 95,673 294 

Notes: Based on AWA bimonthly tracking of individual connections 
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Table 5-3 Historic Water Use Comparison UWMP 

  2006 2007 2008 2009 2010 

AWA - Camanche Use 

(acre-feet/year) 
314 262 300 292 280 

Notes: Based on the September 2011 AWA UWMP 

JVID – HISTORICAL USE 

JVID serves a 13,696 acre area consisting primarily of the Jackson Valley and limited 

areas within the Study Area as shown on Figure 5-1, JVID Service Areas.  Areas include 

the residential parcels to the east of Unit 2 and north of Unit 7 of the Lake Camanche 

Village Subdivision and residential and agricultural parcels to the west and east of Coal 

Mine Road. 

Figure 5-1 JVID Service Areas 

 

Adapted from Amador County Municipal Services Review: Volume III – Tax Rate Areas for Jackson 

Valley Irrigation District by Burr Consulting  

Customers include agricultural, industrial, and irrigation water users.  JVID relies on 

surface water from the Jackson Creek and Mokelumne River and does not represent a 

groundwater outflow from the Study Area.  Based on the 2008 Amador County 

Municipal Service Review, the average daily demand is 9.42 million gallons per day for 

the entire JVID service area for an average annual total of 10,552 AFY.  As of 2006, 170 

service connections for irrigation and landscaping exist within the JVID service area. 
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Irrigation and landscaping use ranged from 5,779 to 8,289 AFY from 1995 to 2005.  The 

JVID service area is approximately 13,696 acres.  About 2,050 of those acres are within 

the Study Area.  By prorating the average JVID landscaping demand based on the 

percentage of acreage within the Study Area, approximately 1,055 AFY is brought into 

the basin through JVID irrigation and as aquifer recharge from irrigation loss. 

ESTIMATED TOTAL STUDY AREA USE 

AREA USAGE AS ESTIMATED FROM THE AMADOR COUNTY ASSESSOR’S OFFICE 

GEOGRAPHIC INFORMATION SYSTEM (GIS) DATA 

Land usage information was obtained from the Amador County GIS department and 

the County Assessor’s Office in the form of a linked GIS database.  Refer to Figure 5-2, 

Parcel Map and Land Use, for a depiction of the Study Area based on GIS information.  

The database contained multiple attributes, including APN, number of dwellings, 

structural value, and land use. 

The map used was limited to the Study Area and parcels were sorted by the following 

land use attributes: agricultural use, commercial use, industrial use, miscellaneous use, 

and residential use. These categories have subcategories for improved, permitted, or 

vacant parcels.  All agricultural subcategories, as defined by the Amador County 

Assessor’s Office, were combined into one agricultural subdivision. Residential parcels, 

as defined by the Amador County Assessor’s Office, were separated into two categories: 

occupied and vacant (RV).  The occupied category included residential improved (RI) 

and residential manufactured (RM) parcels.  Residential parcels were sorted into high 

and low density by visual estimation.  Commercial, industrial, and miscellaneous use 

parcels were combined into a single miscellaneous classification for estimating water 

usage. 

Water use estimates based on the parcel data should be considered approximate.  Per 

the Assessor’s Office land use classification, the R category includes both residential 

parcels and rural parcels.  For the purposes of generating this figure, R parcels were 

considered residential since there is no way to differentiate between the two by the 

attribute table.  The low density residential may correspond to rural use. 

To determine the parcels included in the Study Area, any parcel which was partially 

within the Study Area was included in the summary.  Parcels within or partially within 

the Study Area totaled 14,457 acres.  Excluding the parcels only partially within the 

Study Area gives a total of approximately 12,000 acres. 
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In order to provide a maximum water usage estimate, the full acreage of parcels 

partially included in the Study Area was used. 

There are 60 agricultural parcels within the Study Area covering 5,587 acres.  There are 

63 miscellaneous parcels for a total of 4,805 acres.  High-density, vacant residential lots 

represent 719 parcels covering 695 acres while low-density vacant lots contain 1,047 

acres in 34 parcels.  For occupied residential lots, 94 parcels were identified as low 

density for a total of 1,759 acres while high density parcels totaled 562 acres in 669 

parcels. 

Of the 63 miscellaneous parcels, 16 are owned by AWA for well sites or pump stations, 

another 16 are owned by the County of Amador for future street and neighborhood 

development, 9 are owned by EBMUD, 2 are owned by Camanche North Shore for park 

grounds, 14 are for business use, and one is classified as industrial.  Refer to Table 5-4, 

Miscellaneous Land Use Divisions. 

In order to generate an estimate of water usage in the Study Area, it was assumed that 

all occupied residential lots and vacant or low density residential lots had one well per 

parcel.  Occupied high and low density residential parcels were assumed to have a 400 

gpd usage rate.  These numbers are estimated based on AWA flows described in the 

section above.  Most agricultural land is nonirrigated pasture and a rate of 625 gpd was 

used to include usage for livestock watering.  This factor was also used for 

miscellaneous parcels.  Using these numbers and including EBMUD and CHHP data, 

approximately 503 AFY of water is used in the Study Area as shown in Table 5-5. For 

this calculation, private well users and AWA users were both included in the low and 

high density residential numbers.  Refer to Table 5-5, Existing Water Use. 

Table 5-4 Miscellaneous Land Use Divisions 

 

Number 

of Parcels Owner Type of Property 

16 Amador Water Agency well sites, pump stations 

2 Camanche North Shore park grounds 

16 County of Amador 

streets, future 

development 

9 EBMUD park grounds 

1 Oneto Group industrial 

1 USA unknown 

14 Assorted businesses 

1 Living Trust common area 

1 

Urban Park 

Concessionaires street 
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Table 5-5 Existing Water Use  

Type of Land Use 

Number of 

Properties 

(Parcels) 

Total 

Area 

(acres) 

Water 

Demand 

Factor Water Demand 

(gpd/Parcel) (gpd) (AFY) 

Residential (Occupied)           

Low Density 94 1,759.30 400 37,600 42 

High Density 669 562.21 400 267,600 300 

Residential (Vacant)           

Low Density 34 1,047.23 0 0 0 

High Density 719 695.26 0 0 0 

Agricultural 60 5,587.95 625 37,500 42 

Miscellaneous 

(commercial, industrial, 

etc.) 63 4,805.15 625 39,375 44 

EBMUD - - - - 70 

CHHP - - - - 5 

BVR - - - - 0 

Total 1639 14,457.10     503 

Notes: Residential water use rates were calculated using 2006-2010 AWA demand.  Agricultural and 

miscellaneous rates were estimated using a factor of 625 gpd per parcel.  EBMUD and CHHP usage was 

calculated per Table 5-1.  Vacant parcels and BVR usage were not included for this existing use. 

5.2 STUDY AREA PROJECTED 20-YEAR DEMAND 

The following sections describe projected growth within the Study Area and 

corresponding increases in water demand. 

BVR – PROJECTED USE 

The BVR Casino is in the planning stages and is expected to open in the near future.  

The casino and associated facilities would rely on groundwater provided by three 

production wells located on site.  The 2007 final draft Tribal Environmental Impact 

Report (TEIR) estimates potable water usage at 120,000 gpd during the week and 

180,000 gpd during the weekend.  Calculated, annual demand is approximately 50 

million gallons per year or 154 AFY.  However, with recycling efforts planned, the 

build-out groundwater demand rate for BVR is projected to be 77 AFY.  According to 

personal correspondence with BVR officials, additional recycling and reuse efforts 

could reduce usage rates to 43,000 gpd, or 48 AFY, based on a 30-gpm water recycling 

rate.  Refer to Table 5-6, Buena Vista Rancheria Casino – Projected Use, for estimated 

usage rates. 
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Table 5-6 Buena Vista Rancheria Casino – Projected Use 

  

Weekday 

(gpd) 

Weekend 

(gpd) 

Average 

(gpd)* 

Yearly 

(gallons) 

Yearly  

(acre-feet) 

Potable water 

demand 120,000 180,000 137,000 50,100,000 154 

Groundwater 

demand with 

planned recycled 

water usage 60,000 90,000 69,000 25,000,000 77 

Notes: Weekday and weekend values are based on the 2007 BVR TEIR report; * averaged over a week 

UWMP PUBLISHED DEMAND 

For comparison purposes, the projected AWA water use as given in the September 2011 

AWA UWMP is shown in Table 5-7.  The projected water use was based on a 1.7% 

annual growth rate. 

Table 5-7 AWA UWMP Projected Demand 

  2010 2015 2020 2025 2030 

AWA - Projected Camanche Use 
280 349 419 488 558 

(acre-feet per year) 

Notes: Based on the September 2011 AWA UWMP 

STUDY AREA FUTURE DEMAND - 20 YEARS 

Table 5-8, Projected 20-Year Water Demand, estimates total demand based on 

anticipated Study Area use after 20 years.  Parcel information is derived from the 

Amador County Assessor’s Office parcel database.  In order to determine the 20-year 

growth, all vacant residential parcels are assumed to be occupied and use the average 

400 gpd water rate as presented in Section 4.1, AWA Historical Use.  The total projected 

residential usage includes both AWA and non-AWA customers for a total of 679 AFY. 

This estimate exceeds the 2030 AWA usage estimate provided in Table 5-7.  

Additionally, the BVR Casino is assumed to have been built and water usage rates are 

estimated as previously described.  Total water demand per year is then estimated to be 

917 acre-feet, which is an increase of approximately 82% over the value presented in 

Table 5-5. 
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Table 5-8 Projected 20-Year Water Demand 

Type of Land Use 

Number of 

Properties 

(Parcels) 

Total 

Area 

(acres) 

Water 

Demand 

Factor Water Demand 

(gpd/Parcel) (gpd) (AFY) 

Residential (Occupied)           

Low Density 94 1,759.30 400 37,600 42 

High Density 669 562.21 400 267,600 300 

Residential (Previously 

Vacant)           

Low Density 34 1,047.23 400 13,600 15 

High Density 719 695.26 400 287,600 322 

Agricultural 60 5,587.95 625 37,500 42 

Miscellaneous 

(commercial, industrial, 

etc.) 63 4,805.15 625 39,375 44 

EBMUD - - - - 70 

CHHP - - - - 5 

BVR - - - - 77 

Total 1639 14,457.10     917 

Notes: Residential water use rates calculated using 2006-2010 AWA demand.  Agricultural and 

miscellaneous rates estimated using a factor of 625 gpd per parcel.  EBMUD, CHHP, and BVR usage as 

calculated above in Section 5.1. 

5.3 PROJECTED SOURCE SUFFICIENCY 

Projected source sufficiency is based on groundwater supply, storage, and demand 

influences. 

AQUIFER STORAGE BUFFER 

As detailed in Bulletin 118, the regional specific yield estimate of 7.1% was used to 

assess the upper 100 feet of aquifer storage and the permeable, unsaturated zone of the 

Mehrten Formation in Zone 2 as depicted on Figure 4-1. This number would support 

the typical unconfined groundwater condition within the very upper portion of the 

aquifer and phreatic zone.  Conservatively, DE has estimated groundwater storage of 

42,000 AFY in the upper 100 feet of the aquifer for the approximately 6,000 acres of the 

Zone 2 area alone. This storage in the upper aquifer is not used in balance calculations 

and is considered only as a buffer or safety factor for sustained well yields.  In addition, 

the over 2,400 AFY potential irrigation loss (0.2 AFY/acre x 12,000 acres = 2,400 AFY) is 

not used in the calculation.  This amount is over the referenced JVID irrigation loss to 

groundwater as another effective recharge source.   
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RECHARGE BUFFER FROM THE CAMANCHE RESERVOIR 

Isotope analysis and groundwater elevations indicate that reservoir influence is limited 

to wells close to the reservoir and potentially to areas in the southwestern section of the 

Study Area.  As discussed in Section 4.6, Stable Isotope Analysis, isotope data indicates 

that groundwater is recharged from local precipitation with the exception of the 

EBMUD wells, which appear to be influenced by the reservoir. The reservoir elevation 

data and groundwater contour maps presented in Sections 4.3 and 4.4 indicate that 

groundwater elevations are above the majority of the Study Area except for areas near 

the reservoir and areas in the southwestern portion of Zone 2.  Influence from the 

reservoir would be considered an additional recharge source into the groundwater 

basin.  Due to the potential length of approximately 5 miles and an average hydraulic 

conductivity of 1 x 10 5 cm/sec, the effective recharge from the Mokelumne River sources 

could exceed 36,000 AFY.  This value has not been used in the water balance 

calculations and is considered an additional safety factor.   

SUPPLY FACTORS 

Recharge from precipitation was calculated using the average, single-dry year and 

multiple-dry-year precipitation values presented in Section 4.4.  The value in inches was 

applied over the approximate basin area (12,000 acres) and converted into acre-feet per 

year. These values range from approximately 10,300 to 15,700 acre-feet per year.  

Irrigation water from JVID is included as a recharge factor as JVID water is brought into 

the basin from outside surface water sources.  Precipitation and the multiple irrigation 

and surface water recharge sources were reduced to a value totaling 60% of the total 

precipitation value (effective precipitation/recharge).  This value was used due to the 

significant amounts of water available from run-off infiltration, storage and recharge 

within the permeable Mehrten Formation confirmed by the minimal area stream flow.  

Evapotranspiration factors are not considerable in this basin due to the seasonal periods 

of rainfall and limited agriculture.  Refer to Table 5-9, Drought Water Supply. 
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Table 5-9 Study Area Drought Water Supply 

  
normal – 

2009 

single dry - 

2006 

multiyear dry period - 2006 to 

2008 

Precipitation 
   

Inches 23.5 14.6 15.4 

Acre-feet 23,696 14,722 15,528 

Available to groundwater 

recharge (AFY)* 
14,218 8,833 9,317 

Irrigation 

   JVID (AFY) 1,055 1,055 1,055 

Irrigation loss to groundwater 

recharge (AFY)* 
633 633 633 

Total Available to GW Supply 14,851 9,466 9,950 

Notes: * Conservatively, only 60% of the total amounts from precipitation, run-off water infiltration and 

irrigation are available to groundwater and the limited evapotranspiration.  Storage from near-surface 

soils, geology and significant recharge from Lake Camanche leakage were not accounted for in this 

analysis. 

DEMAND FACTORS 

The primary demand factors in the Study Area are represented by groundwater 

pumping for domestic and industrial uses.  Residential use is represented by private 

well and AWA uses as described in Section 5.1.  EBMUD, CHHP, and BVR also 

represent discharge factors in the Study Area and their demand is described in Section 

5.1.  Projected usage for these discharge factors is provided in Section 5.2 with 

maximum projected demand values presented in Table 5-8. 

WATER BALANCE – NO OVERDRAFT 

Groundwater recharge factors during normal, dry, and multiple-dry year periods were 

compared to the projected demand factors as presented in Table 5-10, Projected Water 

Balance.  Groundwater supply exceeds the demand by a significant margin. 
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Table 5-10 Projected Water Balance – 20 Year 

    
normal 

year  

single dry 

year  

Multiple-

dry years 

Supply 

(AFY) 

Precipitation and other sources available to 

GW recharge 
14,218 8,833 9,317 

JVID irrigation loss available to GW recharge 633 633 633 

Total 14,851 9,466 9,950 

Demand 

(AFY) 

Residential - AWA and private 679 679 679 

Agricultural 42 42 42 

Miscellaneous (commercial, industrial, etc.) 44 44 44 

EBMUD 70 70 70 

CHHP 4.7 4.7 4.7 

BVR 77 77 77 

Total 917 917 917 

Difference +13,934 +8,549 +9,033 

Notes: Input factors are as described under the Recharge and Supply Factors section above.  Normal, 

single dry, and multiple dry years are based on historic precipitation as discussed in Section 4.4.  Output 

factors are as presented in Section 5.2, Lake Camanche Area Projected Demand. 

 

Water level trends confirm that the Study Area is not in an overdraft condition.  Water 

level records for AWA Wells 6 and 12A, which are located in Zone 1 and the front side 

of the WID No. 7 system along the eastside portion of the Study Area, date back to mid 

2004.  As noted in Section 4.4, the maximum daily water levels at these wells have a 

stable trend with minor fluctuations due to slight seasonal variations and well 

production use through the dry years.  Pump rates are typically 100 to 150 gpm with 

more than 70 feet of drawdown. 

Wells 9 and 14, located in Zone 2 or the back side of the WID No.  7 system, have 

records dating back to 2004 and 2009, respectively.  These wells also exhibit stable, long-

term groundwater level trends through dry years.  These two wells are typically 

pumped at 325 gpm, which is significantly higher than Wells 6 and 12A.  The EBMUD 

well data, which dates back to 1990, also indicates that overall groundwater level trends 

are stable.  The reservoir may also have a stabilizing influence on the wells close to the 

lake. 

For comparison, and contrary to this study's findings, a DWR monitored well 

approximately three miles to the west-southwest of the Study Area indicates that water 

levels are trending downward.  From 1959 to 2009, water levels at this well have 

dropped from approximately 50 feet MSL to -5 feet MSL and overdraft conditions have 

been observed there.  Similarly, CCWD has continued overdraft conditions within wells 
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in the Bulletin 118 portions of the district and south of the Camanche Reservoir.  

Groundwater levels in the Burson, Valley Springs and Linden continue to show 

decreasing water levels in excess of one foot increase per year.  Conversely, wells within 

the North Camanche Study Area have demonstrated stable trends showing only small 

seasonal fluctuations.  Overdraft conditions have not been exhibited for the Study Area. 

The supply issues experienced in the early 1990s were due to pump and well 

maintenance issues.  Well screens should be periodically inspected to determine the 

degree of well screen scaling and blockage, and pumps should be run within 

specifications so they do not wear out prematurely. 

SUSTAINABLE YIELDS COMPARISON TO 20-YEAR DEMAND 

As summarized in Section 4.7, the sustainable yield for a groundwater well system 

based on 365 days of pumping at 150 and 320 gpm could exceed 1,800 AFY assuming 

coordinated and considerable well-field balancing efforts.  This sustainable yield greatly 

exceeds the anticipated 20-year projected demand usage of 917 AFY given in Table 5-8.  

This assessment has been completed without consideration of water well replacement 

during routine maintenance or the addition of new wells.   

Due to the success of the proposed IRGMP in Section 6 and the anticipated operational 

use during peak demand times, AWA will have sufficient water resources during the 

peak day used and 20 year projected demand.  



 

Groundwater Supply Study Report and IRGMP  Issued: June 2012 

DE Project No.: 104-11   Revision 0 121 

6. IRGMP COMPONENTS 

6.1 GROUNDWATER BASIN MANAGEMENT GOALS AND OBJECTIVES 

The goals of this IRGMP are to provide background and guidance that will enable the 

sustainable, beneficial use of groundwater within the Study Area. These goals were 

developed with input from the stakeholders in the Study Area.  The following BMOs 

selected by the stakeholders to comply with the groundwater management goals. 

1. Maintain or improve groundwater quality in the IRGMP area to ensure 

sustainable, beneficial use of the groundwater basin.  Beneficial use of the 

basin includes municipal, domestic, and agricultural supplies. 

2. Maintain groundwater elevations to provide continued, sustainable, 

beneficial use of groundwater. 

3. Protect against potential inelastic land surface subsidence due to overdraft 

conditions.  Not an issue due to the semi-consolidated nature of the 

sediments. 

4. Manage groundwater resources to protect against adverse impacts to 

recharge areas, stream flows, and other surface water bodies within the Study 

Area. 

5. Protect against adverse impacts to surface water quality as a result of 

interaction between groundwater in the Study Area and surface water flows 

in the Mokelumne River, Lake Camanche, perennial streams, and other 

surface water bodies within the IRGMP basin area. 

6. Educate the general public and groundwater users on the necessity to 

conserve and protect the quality and quantity of Study Area recharge areas to 

facilitate groundwater sustainability. 

7. Maintain sustainable Study Area groundwater elevations and water quality 

to help mitigate potential water supply impacts due to future climate change 

and reduce the need for emergency, alternative water delivery systems 

during dry and extremely dry years. 

8. Maintain a sustainable groundwater basin underlying the IRGMP area 

through coordination and collaboration with adjacent groundwater basin 

management plans and efforts. 

The following components of the IRGMP have been considered for implementation in 

order to meet these groundwater management goals and related BMOs and could be 

implemented as funding allows. 
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6.2 STAKEHOLDER INVOLVEMENT 

The success of this IRGMP is dependent on educating and involving stakeholders in the 

Study Area (those dependent on groundwater for beneficial use, public agencies 

responsible for water availability to the public, and other agencies within and adjacent 

to the Study Area).  Accomplishment of the BMOs and goals described in this IRGMP 

depends on the effects of stakeholder activities and a successful collaboration between 

stakeholders.  This IRGMP proposes the following elements to ensure a successful 

implementation: 

 Involving the public 

 Public and stakeholder meetings 

 Involving other agencies within and adjacent to the study area 

 Use of advisory committees 

 Development of relationships with state and federal agencies 

 Pursuit of partnership opportunities 

INVOLVING THE PUBLIC – OUTREACH PLAN 

Groundwater in the Study Area is a public resource intended for beneficial use. AWA 

was created in 1959 as a public, nonprofit, special district.  The agency was approved by 

the voters of Amador County.  AWA became the agency responsible for providing 

water, wastewater and storm drain services to the residents and businesses of Amador 

County that rely on both surface water and groundwater supplies.  In order to manage 

future Study Area sustainability and groundwater pumping practices, AWA will 

continue to pursue local, state, and federal grant solicitations and other finance 

opportunities to implement the IRGMP, as funding allows.   

Several notification and public involvement efforts have recently been made through 

the current outreach effort as referenced in Section 3.11: 

 Prior to Work Plan completion, two public meetings were held in Amador 

County. 

 Letters of support during the grant approval process were provided from several 

state and local agencies and groups. 

 Public notices for board actions and meetings were placed in the classifieds of the 

Ledger Dispatch on November 30, 2007, December 7, 2007, December 10, 2010, 

and June 2012. 
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 Two Project Status Update Meetings were held.  A PowerPoint presentation was 

completed for those meetings. 

 Progress updates were placed on the LCVHOA website in 2010. 

 During the approval process, a page on the AWA website has been used to 

facilitate public and stakeholder review and approval. 

 This IRGMP will be placed on the AWA website. 

The IRGMP includes guidelines and actions with regards to public involvement and 

education as an integral part of initial IRGMP development and future updates. AWA 

will take the following actions with regards to public involvement: 

1) Encourage public participation and comments for future plan updates through 

public outreach. 

2) Provide copies of briefings, IRGMP Basin Management Reports, and summaries 

on the AWA website and to the DWR. 

3) Work with surrounding agencies to maximize outreach for IRGMP actions.  

Public and stakeholders will be updated through public notices and website 

postings. 

PUBLIC AND STAKEHOLDER MEETINGS 

In addition to the public involvement described above, public comments and input 

regarding future IRGMP updates will be solicited on a regular basis.  Two meetings 

have been held thus far in the preparation of this IRGMP.  Public notices were placed in 

the Ledger Dispatch on November 30, 2007, December 5, 2007, December 10, 2010 and 

May 2012.  Additional meetings will be announced in a public forum and will be 

conducted in a public place.  These meetings will be used to explain the elements of the 

IRGMP to the public and obtain input and comments from the stakeholders. Additional 

public meetings will be held during IRGMP implementation when it affects public use, 

AWA water supplies, education for public participation, or to address Study Area 

concerns, as funding allows. 

INVOLVING OTHER AGENCIES WITHIN AND ADJACENT TO THE STUDY 

AREA 

AWA is responsible for providing potable water to significant portions of Amador 

County.  This IRGMP covers approximately 12,000 acres of Amador County located 

directly north of Lake Camanche. AWA currently provides potable water from 

groundwater resources to Lake Camanche Village, the community in this area. 
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Additional water suppliers within the Study Area are provided by JVID and EBMUD. 

CCWD is another agency that manages water supplies immediately south of the Study 

Area.  Source water for these agencies is derived from local surface water and 

groundwater.  AWA has requested comments and recommendations from these local 

agencies during the generation of the IRGMP. 

Previous GMP policies for the Study Area are referenced in the published documents 

described in Section 1.  In order to include local water purveyors in the IRGMP 

implementation, AWA will provide a copy of the IRGMP to all stakeholders and 

interested parties.  Local agencies will be notified of AWA Board meetings and invited 

to attend and provide comments.  AWA will use the board meetings to address 

comments and usage or other concerns regarding groundwater sustainability and the 

BMOs developed for the Study Area, as funding allows. 

USE OF ADVISORY COMMITTEES 

The size and schedule of advisory committee meetings will be determined based on 

need, the extent of comments from the public, and the extent of stakeholder 

participation. 

Advisory committees will meet to discuss implementation activities and provide an 

update on water supply conditions in the Study Area.  The update may include water 

level measurement trends, groundwater quality information, consumer confidence 

reports, and any concerns regarding future IRGMP implementation schedules or 

activities.  Briefings for these advisory committee activities may be presented at board 

meetings and may be posted to the AWA website for public review, as funding allows. 

DEVELOPMENT OF RELATIONSHIPS WITH STATE AND FEDERAL AGENCIES  

Mutually beneficial relationships with local, state, and federal agencies will continue to 

be instrumental in maintaining a network to develop effective BMOs and future plan 

updates. These relationships are essential to provide opportunities for agencies to 

provide input to the IRGMP.  DWR can help facilitate and organize involvement from 

other state and federal agencies, including additional efforts to map soils for aquifer 

recharge properties, facilitate meetings for improved collaboration, and groundwater 

data cataloging (e.g., CASGEM system maintenance). 

PURSUIT OF PARTNERSHIP OPPORTUNITIES 

In addition to building mutually beneficial relationships with local, state, and federal 

agencies, future partnership opportunities for regional collaborative projects for water 

issues will also be explored.  Historically, AWA has partnered with CCWD, JVID, and 
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EBMUD on planning and implementation of local water use projects, including 

conjunctive use project planning, regional water treatment plant planning, and 

coordination on Proposition 84 implementation grant application and execution. 

In order to continue to participate in partnership opportunities on local or regional 

projects, AWA will continue to track grant opportunities for funding groundwater 

management programs or local infrastructure projects.  AWA will communicate with 

local agencies to promote partnerships for working on local supply reliability or 

broader regional and statewide programs.   

As referenced in Section 2.2, UMRWA had completed baseline water quality 

characterization, a WARMF (Watershed Analysis and Risk Management Framework) 

Model, Wildfire Models, water quality vulnerability zones, watershed assessment, 

Upper Mokelumne River Water Management Plan and a Septic System Management 

Plan.  In 2009, the UMRWA underwent a three phase process for a plan update.  Phase I 

included a region update, Phase II included the Proposition 84 Planning Grant 

application and Phase III included the MAC Plan Update.  Currently, the UMRWA is 

incorporating a MAC IRWM Plan Update and board meetings are being held on a 

quarterly basis to address changes to be implemented in the plan. 

The UMRWA has also established guidelines for future planning projects based on a 

two Tier process.  The first Tier requires responsiveness to statewide and plan goals.  

The second Tier determines economic benefits, interagency benefits and additional 

criteria.  Projects are then placed in a priority list and implemented as project readiness 

and funds allow.  AWA will continue to be involved in this coalition effort. 

6.3 MONITORING PROGRAMS 

In order to meet basin management objectives, monitoring programs for groundwater, 

land surface elevations, and surface water concerns have been established.  The 

programs are detailed below, but must contain a monitoring frequency, monitoring 

points, and monitoring methodology for consistency.  Elements included in the 

monitoring programs are: 

 Groundwater elevation monitoring - CASGEM 

 Groundwater quality monitoring 

 Surface water and groundwater interaction characterization 

 Protocols for the collection of groundwater data 

GROUND WATER ELEVATION MONITORING 

Currently AWA collects groundwater elevations from up to five public supply wells, 

three monitoring wells, and several private wells.  An historical database from the 
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public supply wells is available going back to the late 1960s.  Water levels are currently 

collected primarily with transducer (bubbler) data in operating wells.  No DWR or US 

Geological Survey (USGS) monitored wells are located in the IRGMP Study Area.  An 

understanding of current and historical water levels is required to determine 

groundwater level trends, storage estimates, and storage changes. 

Per SBX7 6, passed in 2009, local monitoring entities and DWR must collaborate to 

collect water level information for all groundwater subbasins defined in Bulletin 118.  

This program, CASGEM, started collecting groundwater elevation data for public use in 

January 2012. The local monitoring entities participating in CASGEM must provide the 

DWR with a map of their subbasin and their monitoring program document, including 

selected monitoring wells, monitoring well construction details (if available), and 

groundwater elevation data collection.  Data collected for CASGEM may account for 

temporal and spatial trends and must be collected at a minimum of the expected annual 

high and low water levels, which usually correlate with spring and fall measurements. 

AWA has been accepted by DWR as a local monitoring entity for the CASGEM 

program.  Water levels may be collected from three monitoring wells at least semi-

annually and uploaded to the CASGEM database.  Additional CASGEM monitoring 

wells may be added to the database to fill data gaps or to replace destroyed or 

otherwise unusable monitoring points.  The monitoring program document for the 

IRGMP basin is available for download from the CASGEM website. 

Per the groundwater monitoring plan, water levels may be collected from three 

dedicated monitoring wells twice a year, usually during the fall and spring, to observe 

high and low water levels.  Refer to Figure 1-1 for the proposed monitoring locations 

under the CASGEM monitoring plan.  Additional wells, such as other supply wells, will 

be considered for monitoring by AWA for groundwater elevations; however, due to 

CASGEM requirements, these wells will not be included in the CASGEM database.  

Data collected from additional wells not included in CASGEM will be kept on record as 

historical groundwater elevation data for future plan updates, water supply 

assessments, or other water management projects.  Groundwater elevation 

measurement protocols are detailed later in this document. 

GROUNDWATER QUALITY MONITORING 

AWA is responsible for providing safe, potable drinking water to their customers 

within the IRGMP area.  AWA currently releases annual Consumer Confidence Reports 

on water quality for the public supply wells.  Data is available to the public on the 

AWA website for data from 2007 through 2010.  There are no DWR wells located in the 

Study Area for water quality data collection. 
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Three monitoring wells were installed during the preparation of this IRGMP.  Two 

rounds of analytical data were collected for these monitoring wells and are presented in 

this report.  These wells may be used in the future for additional water quality data 

collection.  Refer to Section 4.6 for a discussion of the groundwater quality data 

collected from these monitoring wells. 

AWA will continue to collect Title 22 required water quality data for their public water 

supply network per their permit.  These analyses will be included in Consumer 

Confidence Reports, which will be made available to the public.  If additional samples 

are collected from the public water supply system or from the monitoring wells, the 

analytical data will be kept on file by AWA for use in future projects. 

LAND SURFACE ELEVATION MONITORING 

Land surface subsidence due to overdraft of the groundwater aquifer is a concern for 

areas in the Central Valley west of the IRGMP area.  Subsidence can be elastic or 

inelastic.  Elastic subsidence describes surface elevation changes due to pumping 

influences which are resolved soon after the pumping conditions cease.  Inelastic 

subsidence results in a permanent elevation change due to permanent compaction or 

realignment of pore spaces.  This results in lower storage space for the aquifer.  This 

compaction usually occurs in clay beds in an aquifer. 

Historical information on land surface subsidence resulting from groundwater 

pumping is not available for the IRGMP area; however, based on the geology of the 

area, the IRGMP area is not believed to be susceptible to subsidence.  No land surface 

elevation monitoring program is proposed for this IRGMP due to the low probability of 

subsidence occurring in the area.  However, if land surface subsidence is identified as a 

potential concern in future plan updates, an elevation monitoring program will be 

discussed and may be implemented at that time. 

SURFACE WATER AND GROUNDWATER INTERACTION MONITORING 

Within the Study Area, only a few unnamed streams that are perennial or intermittent 

in nature have been observed.  These streams flow toward the Camanche Reservoir to 

the south as limited, intermittent flows. 

Along the Mokelumne River, the USGS has previously maintained up to five stream 

flow monitoring stations.  One station, USGS 11323500, has a historical range of data 

from 1904 through 2010.  Three of the USGS stations recorded data during the early 

1930s, and one station, USGS 11321000, recorded data from 1926 through 1963.  USGS 

11323500 is downstream from the Study Area while USGS 11321000 is upstream of the 

Study Area. 
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EBMUD is responsible for the operation of the Camanche Reservoir, which is located at 

the down gradient limit of the Study Area.  Reservoir levels are discussed in Section 4.4.  

The reservoir appears to act as a recharge source to nearby groundwater.  Due to the 

location of the existing EBMUD water wells in close proximity to the reservoir, typical 

groundwater quality concerns (e.g., high iron and manganese) are minimal, but 

dissolved oxygen, which may influence dissolved metal concentrations, may be a 

concern. 

Precipitation discharge within the Study Area in the form of storm water discharge is 

not sampled for water quality data.  Precipitation and evaporation data is collected 

from Camp Pardee Reservoir and the historical record contains precipitation data on a 

daily/monthly basis as described in Section 4.4. 

Since the three EBMUD water supply wells (LC-011, LC-029, and LC-030) appear to be 

influenced by Camanche Reservoir water levels and water quality, samples should be 

collected as data warrants for tracking hydraulic and water quality influences.  Storm 

water detention areas outside of the lake's influence will be considered for monitoring 

and to assess aquifer recharge potential. 

PROTOCOLS FOR THE COLLECTION OF GROUNDWATER DATA 

Groundwater elevation data for the public supply wells has been historically collected 

with transducers on a per minute basis.  Up to seven (EBMUD and AWA) public supply 

wells may be used to collect groundwater levels with transducers, and the data will be 

uploaded to AWA’s database, as funding allows.  Future groundwater elevation 

monitoring may occur in up to eight private and/or monitoring wells located 

throughout the IRGMP area.  Data from the three monitoring wells may be collected on 

a semiannual basis and uploaded to the CASGEM database for public use, as funding 

allows.  Water level information, which may be uploaded to the CASGEM database, 

will be taken according to the DWR approved groundwater monitoring plan, as 

funding allows. 

Prior to each groundwater level monitoring event, AWA will inspect instruments to be 

used for monitoring to ensure proper functionality and include any additional tools that 

will be required for well access such as wrenches or keys.  Field data sheets will be 

updated with the previous monitoring round’s data for quick outlier recognition, and 

well owners will be contacted if required.  On arrival, monitoring personnel will 

determine if the reference point is still available.  If it is not available or needs to be 

changed, an accurate measurement of the reference point elevation from the ground 

surface will be determined and noted on the field data sheet.  For wells with a pump, 

monitoring personnel will determine if the pump is on or has been on recently.  This 

will be determined in a qualitative manner by observing the pump, the pump motor 



 

Groundwater Supply Study Report and IRGMP  Issued: June 2012 

DE Project No.: 104-11   Revision 0 129 

temperature by touch, or evidence of recent outside watering.  Once the pump status 

has been determined, either a no-measurement, questionable measurement or water 

level measurement will be noted on the field data sheet.  Additional data included on 

the field data sheet will include the well name, date, measurement at the water surface, 

measurement at the reference point, reference point, depth to water, groundwater 

surface elevation and previous depth. 

Groundwater quality data may be collected from the public supply wells within the 

IRGMP area and will be collected on an operating permit-determined basis, as funding 

allows. 

6.4 DATA MANAGEMENT AND ANALYSIS 

In order to effectively manage the groundwater data acquired in the monitoring 

program described above, data management and quality assurance methods will be 

used to establish useful and accurate data analysis.  The following elements are 

included under this component: 

1) CASGEM and Data Management System 

2) SCADA Management 

3) Quality Assurance of field and reporting data 

CASGEM AND DATA MANAGEMENT SYSTEM 

DWR currently manages the CASGEM database after data has been uploaded by 

monitoring entities.  AWA will continue to upload water level information collected for 

the CASGEM program to this database per the approved monitoring program 

submitted to CASGEM.  Additional water levels collected and not submitted to 

CASGEM may be maintained in a similar format to the CASGEM database but will be 

uploaded to the AWA database, as funding allows. 

Currently, the CASGEM database tracks unique well identification, well construction, 

location, and other relevant details for wells used for CASGEM monitoring. This 

information is made publicly available through the CASGEM website.  Water quality 

information is not submitted to CASGEM but may be maintained separately by AWA in 

a similar fashion or reference the unique well identification used for CASGEM upload.  

Use of the individual well identification will make data management between 

groundwater elevation and groundwater quality databases more efficient. 

SCADA MANAGEMENT AND WATER LEVEL CONTROLS 

AWA currently uses a SCADA program to monitor the conditions in the water system. 

This SCADA program monitors tank levels and groundwater levels taken using bubbler 
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transducers in the AWA public supply wells, as well as other system data like flow 

rates.  This program can be used for groundwater resource management to static and 

pumping water levels for the public supply wells and storage tank levels to determine if 

the system can use groundwater resources more efficiently through well field balancing 

or resting individual overstressed wells. 

The SCADA data will be compiled and evaluated to assess seasonal trends in 

production and water level response, as funding allows. 

EBMUD and BVR water well levels are currently collected by hand water-level 

measurements and are reported quarterly. 

QUALITY ASSURANCE 

Data submitted to the CASGEM database or to the SCADA program will be reviewed 

by AWA personnel prior to upload.  This review may contain a comparison of values 

entered in the database to field data collection sheets to find potential data errors and 

comparison of new data information to historical information to determine if a 

monitoring elevation seems reasonable or if it should be flagged as questionable. 

6.5 GROUNDWATER RESOURCE PROTECTION 

Groundwater quality protection under this IRGMP consists of contamination 

prevention and contaminant cleanup measures.  Prevention is the preferred method for 

groundwater protection.  Prevention measures are designed so that contamination does 

not reach the water table.  Contaminant cleanup measures are designed to help remove 

contamination after a problem has been observed.  This IRGMP includes the following 

elements for this component, which are regulated by AWA policy and county 

ordinances: 

1) Well construction standards 

2) Well abandonment and well destruction standards 

3) Wellhead protection measures 

4) Protection of recharge areas 

5) Control of the migration and remediation of contaminated groundwater 

WELL CONSTRUCTION STANDARDS 

Amador County Code, Chapter 14.06, Well Drilling Permits and Standards, details the 

permit requirements and construction standards for well construction in the county, 

including well construction, well setbacks, well pump tests, and well disinfection.  This 

program's guidelines are responsive to chapter II of DWR Bulletins 74-81 and 74-90, 

Water Well Standards: State of California. Well construction permits are currently 
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distributed through the Amador County Environmental Health Department (ACEHD).  

The ACEHD provides general guidelines for well construction, well driller selection, 

and required inspections for well construction.  ACEHD guidelines are designed with 

respect to the DWR state well standards and water well standards bulletin report.  A 

minimum of three ACEHD inspections are performed for well construction, including a 

well site inspection for setbacks, an annular seal inspection, and a final inspection after 

the placement of the above ground features and pump.  Also required for the final 

inspection is a coliform bacteriological report to be provided by the well owner to the 

ACEHD representative and taken after chlorination of the well. 

WELL ABANDONMENT AND WELL DESTRUCTION STANDARDS 

Well abandonment and destruction standards are also managed through ACEHD.  A 

permit is required for well abandonment and the abandonment must be performed by a 

licensed C-57 driller or contractor.  ACEHD standards were designed with regards to 

DWR Bulletins 74-81 and 74-90, which provide the minimum standards for well 

destruction or abandonment, and Sections 13700 through 13806 of the California Water 

Code, which requires the proper destruction of wells.  The standards were designed to 

minimize the potential for creation of contaminant pathways through improperly 

abandoned or unused wells and to reduce the potential for contamination of the 

groundwater basin, which would adversely affect beneficial use. 

WELLHEAD PROTECTION MEASURES 

The Federal Wellhead Protection Program was established in 1986 with the Safe 

Drinking Water Act amendments.  For California, the Department of Health Services 

(DHS) created the Drinking Water Source Assessment and Protection (DWSAP) 

Program which is required for all public drinking water sources.  The program is 

designed to protect groundwater and surface water sources from pollution or 

contamination at the surface in order to eliminate the need for costly contaminant 

treatment.  States are required to develop wellhead protection programs approved by 

the Environmental Protection Agency (EPA) that are designed to protect groundwater 

quality.  Wellhead protection programs for California are designed and enforced by 

local agencies.  The ACEHD is responsible for the wellhead protection program in the 

IRGMP area.  The ACEHD program is designed to minimize the exposure of 

groundwater to contaminants. 

PROTECTION OF POTENTIAL RECHARGE AREAS 

As required by 2011 AB359, IRGMP recognizes the importance of preventing 

contamination from entering groundwater through recharge sources.  Areas of potential 
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recharge in the basin were determined as described in Section 4.2.  Favorable recharge 

areas in the IRGMP area have been identified and are shown on Figure 4-1. AWA may 

provide information to residents in the IRGMP area about the importance of limiting 

pollution-creating activities at the surface in areas of recharge potential. This 

information will be disseminated through public meetings, this IRGMP, and during 

County Supervisor Zone/Planning Meetings.  AWA will also work with local agencies 

to ensure that impediments to groundwater recharge, such as pavement, buildings, or 

parking lots, are minimized or mitigated (e.g., low-impact development design criteria) 

in areas of potential recharge, as funding allows.  By reducing the impediments to 

recharge and minimizing pollution sources, groundwater quality and quantity can be 

better managed. 

CONTROL OF CONTAMINANT MIGRATION AND REMEDIATION OF 

CONTAMINATED GROUNDWATER 

California Water Code Section 10753.7c addresses groundwater contaminants.  

Groundwater contaminants can infiltrate through the subsurface to the aquifer through 

a variety of sources such as mines, cogeneration plant concerns, leaking underground 

storage tanks (LUSTs), septic tanks, pesticide use, fertilizer use, and other industrial 

chemicals.  Regulatory agencies must coordinate with each other in order to minimize 

potential contaminant sources and to mitigate contamination that has occurred.  Mine 

activities in the area will be further identified as described in Section 3.3 and County 

records will be used by ACEHD to identify ongoing use.  Ione Cogeneration Plant 

operation will be tracked by ACEHD based on county records. 

For the IRGMP Study Area, LUSTs and septic tanks are the primary contaminant source 

concerns.  Most of the residential units in the Study Area are not located on an AWA 

wastewater system and instead rely on septic tanks.  A review of the State Water 

Resources Control Board GeoTracker website lists one permitted underground storage 

tank and one LUST site, which was listed as closed in February 2010.  The LUST site 

was reported as a potential source of gasoline contamination to surface water. 

ACEHD is responsible for the UST program in Amador County.  The ACEHD conducts 

inspections, provides permits, and provides monitoring and other oversight activities 

for UST removal or installation.  The ACEHD conducts these activities in accordance 

with California and federal laws. Where impacts are identified due to LUSTs, the 

Central Valley Regional Water Quality Control Board (CVRWQCB) is the lead agency 

for cleanup and remediation activities. AWA will request county record updates, as 

funding allows. 

The ACEHD is also responsible for on-site sewage disposal systems including sewage, 

septic, and liquid wastes.  The ACEHD reviews and approves septic system designs 
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and proposals and conducts inspections at various points during construction and 

repair activities to evaluate compliance with the applicable county codes.  Existing 

requirements for permitting and upgrading septic systems appear in need of updating 

to include new industry methods and technologies. 

For contaminant migration or remediation activities, AWA can provide responsible 

agency review and support efforts in monitoring or cleanup, as funding allows. 

 

6.6 GROUND WATER SUSTAINABILITY  

In order to continue to provide a reliable groundwater resource of suitable quality, 

AWA is committed to supporting goals and projects that improve groundwater 

sustainability.  Tests and studies performed for this IRGMP indicate a sustainable use of 

slightly more than 900 AFY is anticipated.  To keep water use at or below this 

sustainable, annual yield, this IRGMP will provide alternative measures that may be 

considered as supplemental water sources when groundwater supplies are not 

sufficient for public use or to restrict the use of groundwater to help boost groundwater 

supplies during dry years.  This IRGMP proposes the following component elements in 

support of groundwater sustainability: 

 Well 14 and well field sustainability practices 

 Land use planning coordination and recharge source protection 

 Conjunctive management activities 

 Assess water quality threats to groundwater basin sustainability 

 Potable supply demand reduction 

 Cooperation with EBMUD and JVID 

 Periodic evaluation of the IRGMP 

WELL 14 SUSTAINABILITY PRACTICES 

As detailed in Section 3.4, Well 14, part of the AWA WID No. 7, Lake Camanche Village 

water system, experienced water quality concerns during 2010.  The well was taken out 

of service for 2010.  In 2011, the well experienced improved water quality with 

sustained periods at lower production rates.  For this well and the entire well field, 

coordinated pump rates with turbidity and level controls have been added to the 

operational plan. 
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LAND USE PLANNING COORDINATION AND RECHARGE SOURCE 

PROTECTION 

The Amador County General Plan Update is currently under development.  Per the 

Amador County website, the current land use section of the 1973 General Plan.  

Revisions to the document were last made in 2001; however, the revised document is 

not available on the Amador County website.  When the General Plan Update is 

complete, this section of the IRGMP may be updated to reflect the current and projected 

components of the land use section. 

In general, AWA will review the current and proposed land use and determine the best 

ways to minimize adverse effects to the basin, as funding allows.  Adverse effects may 

include increased groundwater use, an increased number of domestic or irrigation wells 

due to land use changes, and other potential concerns based on the land use element.  

The aquifer recharge-potential map can be used to assist in making land use decisions. 

CONJUNCTIVE MANAGEMENT ACTIVITIES 

AWA does not currently use conjunctive use measures for the basin.  Surface water 

flow through the basin is minimal.  Camanche Reservoir is a part of EBMUD’s water 

supply system.  In the future, AWA may coordinate with EBMUD to obtain some 

surface water diversion to use as either in-lieu recharge or by spreading the water over 

a permeable area.  In-lieu recharge refers to the use of surface water “in-lieu” of 

groundwater pumping, which allows the aquifer to recharge naturally.  Historical 

groundwater levels in the basin suggest that the aquifer readily recharges naturally on a 

season basis even under current dry year pumping conditions.  This seasonal recharge 

condition limits, but does not preclude, in-lieu recharge opportunities under current 

conditions (e.g., groundwater quality improvement or well field operation efficiency 

improvements).   

In the unlikely circumstance of insufficient natural recharge meeting projected future 

pumping demands (i.e., the 20-year estimate), groundwater banking opportunities 

could become available.  Groundwater banking refers to using surplus surface water to 

“deposit” into the basin which can then be “withdrawn” during drought years or 

periods of high groundwater use.  Local soils and surface geology suggests the Study 

Area may be conducive to managed artificial recharge projects.  In addition, the Study 

Area is generally congruent with a suitable groundwater basin management area with 

moderately well-defined hydrogeologic structures to aid in the management and 

control of groundwater. 

AWA may choose to pursue surface water diversions as a supplement or replacement 

for current or future water supplies.  These surface water diversions depend on existing 
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water rights on the Mokelumne River and surplus flow storage in Camanche Reservoir 

and may not be possible to obtain due to pre-existing or pre-emptive water rights.  

Alternatively, AWA or other stakeholders could seek water transfer agreements with 

water rights holders or purveyors of other water supplies that prescribe conjunctive use 

management arrangements (e.g., storage and later use of surplus water).  These 

agreements obviously would only come to fruition if the water supply arrangements 

were equitable and beneficial to all parties. 

ASSESSMENT OF WATER QUALITY THREATS TO GROUNDWATER BASIN 

SUSTAINABILITY 

No potential large contaminant plume sources have been identified in the defined 

groundwater basin. Potential contaminants of concern are limited to agricultural or 

septic system sources.  No studies have been made to determine the extent or potential 

seriousness of possible impacts due to these sources. AWA and other stakeholders may 

choose to pursue Local Groundwater Assistance (LGA) Grant or other funding 

opportunities through DWR to investigate potential contaminant hazards in the basin 

and assess their risks to the existing groundwater supply. 

POTABLE SUPPLY DEMAND REDUCTION 

In order to reduce potable water supply demand and improve groundwater 

sustainability, IRGMP implementers (primarily AWA) will continue to educate all 

stakeholders and the local general public on the importance of water conservation, 

especially in times of drought, as funding allows. Water conservation information, 

including general tips and advice, may be generally disseminated through the AWA’s 

IRGMP webpage via their website and through informational pamphlets to their service 

area customers.  AWA will make the pamphlets available to other IRGMP stakeholders, 

as needed, for more comprehensive dissemination of water conservation information. 

AWA will also explore the possibility of the use of recycled or reclaimed water as a 

substitute irrigation source for future agricultural demand, as funding allows. 

PERIODIC EVALUATION OF THE IRGMP 

The IRGMP will be evaluated to determine applicability every 5 years, or as needed if 

funding allows. 
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7. IRGMP IMPLEMENTATION 

 

Component activities listed above in support of BMOs may be progressively 

implemented after final review and adoption of the IRGMP.  This section will cover the 

proposed implementation schedule and costs for component elements.  The schedule 

will provide guidelines for component initiation, except for ongoing components, 

which will encourage sustainable management practices and continued current and 

future beneficial use focus. 

The proposed implementation schedule and costs may be affected by future changes to 

the California Water Code that prescribe groundwater management requirements and 

define IRGMP stakeholder responsibilities, and are funding dependent. Regulatory 

requirements regarding GMPs will be reviewed as needed.  Changes to the IRGMP 

based on this regulatory review will occur as necessary to maintain compliance with 

and responsiveness to current California regulations. 

7.1 STAKEHOLDER INVOLVEMENT IMPLEMENTATION 

Stakeholder involvement actions are described in Section 6.2.  This step is dependent on 

organization of an advisory committee responsible for GMP review, funding 

availability, and GMP organization.  On adoption of this IRGMP, stakeholders will be 

encouraged to participate on the advisory committee for the GMP in order to provide 

comments and organizational assistance. 
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Table 7-1 Stakeholder Actions 

Component Action Schedule Cost 

Involving the Public   

1) Public Outreach Ongoing/as funding allows TBD 

2) Provide Copies Annual/as funding allows TBD 

3) Maximize Outreach Ongoing/as funding allows TBD 

Public and Stakeholder Meetings   

1) Meeting Announcements Annual/as funding allows TBD 

2) Meetings Annual/as funding allows TBD 

Involving Other Agencies   

1) Provide copy of IRGMP to Other Agencies Annual/as funding allows TBD 

2) Notification of Board Meetings Annual/as funding allows TBD 

Use of Advisory Committees   

1) Committee Meetings Annual/as funding allows TBD 

2) Board Meetings/Public Meetings Annual/as funding allows TBD 

Develop Relationships with State and Federal 

Agencies and Pursuit of Partnership Opportunities 
  

1) Track Grant Opportunities 
6-12 months/as funding 

allows 
TBD 

2) Local Agency Communication 6 months/as funding allows TBD 

3) Regional Project Communication Annual/as funding allows TBD 

7.2 MONITORING PROGRAM IMPLEMENTATION 

Proposed monitoring programs under this IRGMP include those for groundwater 

elevations, groundwater quality, land surface elevation, and surface water/groundwater 

interaction.  The IRGMP also contains protocols for groundwater data collection. A 

formal land surface elevation monitoring program is not included in the IRGMP due to 

the low likelihood of inelastic subsidence in the Study Area.  A formal surface 

water/groundwater interaction monitoring program is not warranted in this IRGMP 
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other than recognizing storm water detention for recharge on new projects. Surface 

water and climate data will continue to be collected. 

Table 7-2 Monitoring Actions 

Component Action Schedule Cost  

Ground Water Elevation Monitoring   

1) Public Supply Well/Private Wells Ongoing/as funding 

allows 
TBD 

2) CASGEM monitoring Ongoing/as funding 

allows 
TBD 

Ground Water Quality Monitoring   

1) Consumer Confidence Reports Annual/as funding 

allows 
TBD 

2) Other monitoring Optional/As Needed TBD 

Land Surface Elevation Monitoring As Needed TBD 

Surface Water/Ground Water Interaction 

Monitoring 

  

1) Storm Water Diversion Features Ongoing/as funding 

allows 
TBD 

2) Monitoring Program Generation As Needed TBD 

Protocols for Ground Water Data Collection   

1) Ground Water Elevation Data Ongoing/as funding 

allows 
TBD 

2) Ground Water Quality Data 6-12 months/as 

funding allows 
TBD 
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7.3 DATA MANAGEMENT AND ANALYSIS 

Data collected in support of the monitoring programs under Category 2 may be 

managed in databases by AWA, ACEHD, BVR, and EBMUD.  Databases will include a 

CASGEM database, supplemental groundwater level and groundwater quality 

database, and AWA’s SCADA database.  Quality assurance efforts will be implemented 

prior to final data upload. 

 

 Table 7-3 Data Management Actions 

Component Action Schedule Cost 

CASGEM and Data Management System   

1) CASGEM data uploads 6 months/as 

funding allows 
TBD 

2) Upload of additional water levels 6 months/as 

funding allows 
TBD 

SCADA Management   

1) Data compilation and download 12 months/as 

funding allows 
TBD 

2) EBMUD water levels 12 months/as 

funding allows 
TBD 

3) BVR water levels 12 months/as 

funding allows 
TBD 

Quality Assurance   

1) Data review and Comparison 6 months/as 

funding allows 
TBD 

 

7.4 GROUND WATER RESOURCE PROTECTION 

Groundwater protection measures will be managed by AWA or ACEHD.  Component 

elements that will require AWA involvement are the protection of recharge areas and 

the control and remediation of contaminated groundwater.  Of specific interest is the 

construction of large agricultural or septic treatment plants in the critical Study Areas in 

Zone 2 where near-surface, high-permeability soils and geology are located that 

represent areas of high recharge potential. 
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Well construction and destruction policies as well as wellhead protection measures 

have been established by the ACEHD and will continue to be implemented and 

managed by this department.  The ACEHD may request input from AWA or other local 

agencies for comments regarding well construction, well destruction, or wellhead 

protection programs. 

Table 7-4 Resource Protection Actions 

Component Action Schedule Cost 

Well Construction Policies   

1) Agency comments (if requested) As Needed TBD 

Well Abandonment and Destruction Policies   

1) Agency comments (if requested) As Needed TBD 

Wellhead Protection Measures   

1) Agency comments (if requested) As Needed TBD 

Protection of Recharge Areas    

1) Public Meetings As Needed TBD 

2) County Supervisor and Zoning Board planning 

meetings 

As Needed TBD 

3) Cooperation with local agencies As Needed TBD 

Mitigation and Control of Groundwater Contamination   

1) Responsible agency supporting efforts As Needed TBD 

2) Monitor TDS in public supply wells 12 months/as 

funding allows 
TBD 

7.5 IMPLEMENTATION OF GROUNDWATER SUSTAINABILITY MEASURES 

Actions and methods to be undertaken by IRGMP implementation to support a 

sustainable groundwater yield in excess of 900 AFY are included herein and will be 

developed and explored in the most cost effective and useful way, as funding allows.  

The order of preferred implementation of the measures will be determined by the 

feasibility of the measure; the measure cost; possible cost offsets including leverage of 

local agency funds to improve the likelihood of receiving grant awards; and the 

suspected benefit of overall improved groundwater availability.  These items will be 

evaluated on an annual basis or as funding allows in conjunction with the IRGMP 

review, and the actions and methods will be updated, changed, or adjusted as necessary 

during the review. Items that are relatively easy to implement are those related to AWA 

water supply and use that can be implemented quickly since they do not require 

interagency collaboration. Measures requiring interagency collaboration will be 

pursued; however, the time required to establish interagency connections typically take 
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longer and will lessen the ability of AWA (the primary stakeholder for the groundwater 

management basin area) to implement projects efficiently. 

Several potential projects with maximum BMO results are listed.  For example, the 

coordinated use of Well 14, Well 9, and other existing and proposed wells throughout 

the WID No.  7 water supply system appears most likely to have the quickest and 

greatest effect on improving long-term groundwater use and preserving water quality 

of delivered water.  Water production rates and water levels should be used to 

maximize the long term and continuous development of each water supply well in the 

AWA system.  Idle wells should be regularly exercised to maintain good water quality 

and operational reliability.  
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Table 7-5 Sustainability Actions 

Component Action Schedule Cost 

Well 14 and Well Field Sustainability Practices   

1) SCADA management of well field balance 3 months/as 

funding allows 
TBD 

2) Coordinate use between wells, Well 9 to dominate 3 months/as 

funding allows 
TBD 

Land Use Planning Coordination   

1) Coordination with Amador County 6 months/as 

funding allows0 
TBD 

2) Land use planning review (Agricultural and 

Septic System Use) 

12 months/as 

funding allows 
TBD 

Conjunctive Management Activities   

1) Coordination with local surface water purveyors 24 months/as 

funding allows 
TBD 

2) Assessment of recharge area practices 24 months/as 

funding allows 
TBD 

Assess Water Quality Threats   

1) Groundwater grant priorities 24 months/as 

funding allows 
TBD 

2) Investigate potential contaminants 36 months/as 

funding allows 
TBD 

Potable Supply Demand Reduction   

1) Public education 6 months/as 

funding allows 
TBD 

2) Water conservation website tips made available 6 months/as 

funding allows 
TBD 

3) Recycled water supplementation 24 months/as 

funding allows 
TBD 

JVID/EBMUD Surface Water Canal   

1) Partnership opportunities with agencies As Needed TBD 

2) Quantify losses for recharge and banking As Needed  TBD 

Periodic Evaluation of the IRGMP   

1) Annual review 12 months/as 

funding allows 
TBD 

2) Revision of IRGMP As Needed  TBD 
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8. SIGNIFICANT FINDINGS 

 

 Substantial field, reporting, and planning efforts have been completed per the 

approved Work Plan and grant funding agreement.  The preliminary and revised 

hydrogeologic conceptual models for the Study Area were developed to support 

discussions with regard to the confirmed and potential groundwater resources in 

the Study Area. 

 Legislative and regulatory requirements referenced in Section 1.0 have been 

addressed.  This document contains basin management objectives, plans 

involving local agencies and interagency projects, and monitoring programs to 

reflect efficient groundwater use and management. 

 Previous and ongoing studies by others have been summarized and referenced 

for background and coordination purposes.  Of specific consideration were the 

Mokelumne/Amador/Calaveras Integrated Regional Water Management Plan; 

monitoring efforts and documents associated with the planned Buena Vista 

Rancheria Casino; the Amador Water Agency Urban Water Management Plan; 

the California Water Plan; and DWR Bulletin 118 – California’s Groundwater. 

 Stakeholder considerations using information from EBMUD, AWA, JVID, 

CCWD, BVR, and domestic water well users have been addressed. 

 Investigation activities involved twelve task elements detailed in Section 3, 

including the following field activities: geologic mapping, existing well survey 

with water level monitoring, completion of three geophysical profiles, 

installation of three monitoring wells, two long-term pump tests, and two rounds 

of groundwater sampling. 

 Physiography – The 12,000-acre Study Area is situated in the Sierra Nevada 

foothills, a north-northwest trending sequence of hills on the margin between the 

granitic Sierra Nevada Mountains and the Central Valley sedimentary basin.  

The basin lies within a portion of the 80-square-mile lower Mokelumne 

watershed and immediately north of the Camanche Reservoir.  The Study Area 

was defined by surrounding topography, river basin physiography, surface 

geology, and known hydrogeology. 

 Environmental Setting – A regulatory database search was performed for the 

Study Area and surrounding area.  Database findings were limited to four 

underground storage tank sites.  Numerous underground and above ground 

storage tanks were located within three miles of the Study Area boundaries, as 

well as various other database entries associated with industrial and mining 
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operations. A significant number of engineered septic systems associated with 

domestic housing are present within the Study Area and pose a potential threat 

to groundwater quality. 

 Hydrogeology and Structural Controls – Groundwater resources within the 

basin are associated with near surface sedimentary deposits.  Primary resources 

are within the Mehrten and Valley Springs Formations, with lesser resources 

being available in the underlying Ione and pre-Ione Formations.  Groundwater 

resources are controlled within the Study Area due to subsurface erosional 

contacts between the formations and individual units within formations, faults, 

and variations in basement rock topography.  Additional hydrogeologic 

variability was related to faulting.  Groundwater generally flows to the south 

and southwest, towards the Camanche Reservoir, except in the northeast portion 

of the Study Area, north of a groundwater divide, where it flows northeast. 

 Geophysical Investigations – Three resistivity profiles were completed to a depth 

of 300 feet within the Study Area and borehole geophysical surveys were 

completed at the three monitoring well sites. The resistivity profiles confirmed 

the variable nature of the Mehrten and Valley Springs Formations and the 

presence of a fault pair in the central portion of the Study Area.  Borehole 

geophysical surveys confirmed geologic logging and the presence of heavily 

interbedded and reworked Valley Springs sediments in the base of the Mehrten 

Formation, particularly in the western portion of the Study Area. 

 Aquifer Recharge Potential Map –Areas of strong recharge potential are 

controlled by coarse grained geologic units depicted in soils and sediments 

derived from the Mehrten Formation.  The recharge potential is further defined 

by mapping of two zones (Zones 1 and 2) based on greater recharge and 

extraction potential in the western Zone 2 where  thicker, more permeable 

subsurface units exist.  Zone 2 would be the preferred area for new supply well 

installation as needed for growth.  Recharge is primarily derived from 

precipitation and irrigation with minor influences from the reservoir in the 

southern portion of the Study Area. 

 Pump Tests – Pump tests were completed at AWA production wells 12A and 14. 

Long term tests at Well 14 indicate that pump rates of greater than 300 gpm are 

sustainable and that transmissivities range from 1,135 to 12,199 ft2/day in Zone 2. 

Responses at the monitoring wells indicate that the aquifer is at least partially 

interconnected between the Mehrten and Valley Springs Formations.  The 

unsaturated and saturated portions of the Mehrten Formation provide significant 

recharge and aquifer storage. 
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 During the long term pump test at Well 12A, no response was seen at the 

observation wells and steady state water levels were not achieved after 

approximately two days of pumping at 150 gpm.  Calculated transmissivities 

were low, ranging from 126 to 151 ft2/day.  The aquifer in this region (Zone 1) is 

of poorer water quality and production efficiency, possibly due the thinness of 

the overlying Mehrten Formation relative to Zone 2, and hydraulic isolation from 

Zone 2 resulting from faulting along the central and eastern margin of the Study 

Area. 

 Monitoring Well Installations – Three monitoring wells were installed in the 

basin. A well cluster was installed on the west side of the basin consisting of a 

shallow well (317 feet deep) and a deep well (505 feet deep).  A single well (175 

feet deep) was installed in the central portion of the basin.  These wells provide 

monitoring points for water levels and water quality.  Geologic logging was 

completed by an onsite geologist and a downhole geophysical survey was 

completed at each borehole.  These installations were used to validate surface 

geophysical investigations and assist with pump tests. 

 Water Quality Summary – In cooperation with the DWR, the three monitoring 

wells, four AWA production wells, three EBMUD production wells, and five 

private wells were sampled.  Two rounds of water quality sampling were 

completed and results indicated that the water is generally of calcium 

bicarbonate or sodium bicarbonate type and water quality is generally good.  

Parameters with elevated concentrations include manganese and iron, 

concentrations exceeding the manganese MCL being most common. One analysis 

of arsenic resulted in a concentration over its MCL but was not confirmed during 

the second round of sampling. 

 Isotope water chemistry was used to help assess the source and age of 

groundwater.  Stable isotopes of oxygen (δ18O) and hydrogen (δD) indicate that 

the dominant water type is precipitation derived from local water bodies. 

Tritium results for monitoring well MW-2, located in Zone 1, indicate that the 

water is mixed but typically water is older than 50 years.  This would support 

recharge from a mix of submodern and some recent water.  The oxygen and 

hydrogen isotope results suggest that direct recharge influence from the 

Camanche Reservoir is minimal except at the EBMUD wells, which are in close 

proximity to the reservoir; in particular, EBMUD Well 3 is installed to a 

shallower depth than the other two EBMUD wells and exhibits an isotope 

signature very similar to the Mokelumne River signature. 

 Specific capacity estimates, based on pump tests, SCADA data, and well driller’s 

logs indicate that future wells should be located in Zone 2. 
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 Preferred hydrogeologic conditions for groundwater pumping are present in 

Zone 2 (western side of the Study Area) where near-surface soil conditions and 

geology from the Mehrten Formation allow for significant unsaturated and 

saturated zone storage and higher permeabilities.  Individual well performance 

demonstrated specific capacities ranging up to 30 gpm/ft for Zone 2 while Zone 1 

(eastern side of the Study Area) wells typically have specific capacities less than 2 

gpm/ft. 

 Based on recharge influences from precipitation, aquifer storage, surface water 

runoff infiltration and irrigation losses, water supply is calculated to range from 

approximately 9,950 to 14,850 AFY for normal to drought years.  Effective 

precipitation values were based on historical average precipitation multiplied be 

a conservative percentage based on recharge potential through the permeable 

Mehrten formation sands during multi-year and single-year dry periods. 

 Projected Water Demand – Projected demand from basin stakeholders was 

calculated based on maximum build out of domestic parcels, build out of the 

BVR, and current usage rates for the remaining stakeholders.  The maximum 20 

year build out number for domestic parcels includes groundwater usage for both 

AWA customers and private well owners.  Projected 20-year demand is 

estimated at 917 AFY and only 10 % of the water supply. 

 Groundwater Balance and Sufficiency – Effective recharge factors exceed 

projected demand by approximately 8,550 to 13,930 acre-feet.  Water supply 

resources are sufficient and no overdraft conditions have been observed, 

including during drought periods.  By selecting future water well sites carefully 

and using best management practices during pumping, groundwater resources 

within the basin are sufficient. 

 Individual well specific capacities do vary considerably, so well field balance 

efforts will continue as part of the BMOs. 

 Public Water Wells and Storage Tanks – Four production wells are in use by 

AWA.  Numerous storage tanks are used by AWA.  Historically, supply issues 

have occurred due to pump and infrastructure wear and an increase in customer 

base without a commensurate increase in new wells other than construction of 

Well 14 in 2007.  Operational changes associated with cyclic pump use and well 

field balance efforts have been made to manage groundwater pumping in light of 

the varying well specific capacities. 

 In the last five years, the maximum peak-day demand was a rate of 517,000 

gallons per day, which correlates to a specific well yield of 350 gpm.  This is 

about one third of the existing well field capacity or roughly equivalent to Well 
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9’s estimated maximum specific yield.  The estimated peak demand at 20-year 

build out is not anticipated to exceed current well field capacity with four wells 

in operation. 

 IRGMP BMOs are detailed and an implementation schedule has been provided.  

BMOs will be met through tasks under five separate components.  These 

components are stakeholder involvement, monitoring programs, data 

management and analysis, groundwater resource protection, and groundwater 

sustainability. Specific tasks under these components are designed to provide 

AWA and other stakeholders with action-oriented items, maintenance, or 

information, which will support the BMOs and the IRGMP. 
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APPENDIX A 

LIST OF ABBREVIATIONS AND GEOLOGY FIELD LOGS 

  



ABBREVIATIONS 
 

AB303   Assembly Bill 303 – Local Groundwater Management Assistance Act  

AB 359   Assembly Bill 359 

ACEHD  Amador County Environmental Health Department 

AGI   Advanced Geosciences, Inc. 

AFY   Acre-feet per year 

APW/ACPW  Amador County Public Works 

ACSA No. 3  Amador County Service Area Number 3 

AWA   Amador Water Agency 

APN   Assessor Parcel Number 

bgs   Below Ground Surface 

BMO   Basin Management Objective 

bmp   Below Measuring Point 

BVR   Buena Vista Rancheria 

CASGEM  California Statewide Groundwater Elevation Monitoring Program 

CCWD   Calaveras County Water District 

CDEC   California Data Exchange Center 

CDPH   California Department of Public Health 

CHHP   Camanche Hills Hunting Preserve 

CWC   California Water Code 

CVRWQCB  Central Valley Regional Water Quality Control Board 

DE   Dunn Environmental, Inc. 

DHS   Department of Health Services 

DTSC   Department of Toxic Substances Control 

DWR   Department of Water Resources 

DWSAP  Drinking Water Source Assessment and Protection Program 

EBMUD  East Bay Municipal Utility District 

EC   Electrical Conductivity 



EDR   Environmental Data Resources, Inc. 

EKI   Erler & Kalinowski, Inc. 

EPA   Environmental Protection Agency 

Field Parameters  Water quality parameters commonly measured in the field, including pH, 

specific conductance, temperature, turbidity, and dissolved oxygen 

FMWL   Folsom Meteoric Water Line 

GIS   Geographic Information System 

GLDC   Great Lakes Development Company 

GWMP  Groundwater Management Plan 

gpd   Gallons Per Day 

gpd/ft   Gallons Per Day Per Foot 

gpm   Gallons Per Minute 

gpm/ft   Gallons Per Minute Per Foot of Drawdown 

GWSS   Groundwater Supply Study 

GSSR   Groundwater Supply Study Report 

IRGWMP  Integrated Regional Ground Water Management Plan 

ISA   Intergovernmental Services Agreement 

JVID   Jackson Valley Irrigation District 

LCVHOA  Lake Camanche Village Home Owners Association 

LGA   Local Groundwater Assistance 

LGWAF  Local Ground Water Assistance Fund 

LUST   Leaking Underground Storage Tank 

MAC IRWMP Mokelumne/Amador/Calaveras Integrated Regional Water Management 

Plan 

MCL   Maximum Contaminant Level 

µg/L   micrograms per liter 

mg/l   milligrams per liter 

µS/cm   microsiemens per centimeter 

MSL   Mean Sea Level 



NOV   Notice of Violation 

NRCS   Natural Resources Conservation Service 

NTU   Nephelometric Turbidity Units 

RWQCB  Regional Water Quality Control Board 

SB 221   Senate Bill 221 

SB 610   Senate Bill 610 

SB 1938  Senate Bill 1938 

SC   Specific Conductance 

SCADA  Supervisory Control and Data Acquisition 

TDS   Total Dissolved Solids 

TEIR   Tribal Environmental Impact Report 

TON   Threshold Odor Number 

TU   Tritium Unit 

UMRWA  Upper Mokelumne River Watershed Authority 

USDA   United States Department of Agriculture 

USGS   United States Geological Survey 

UST   Underground storage tank 

UWMP  Urban Water Management Plan 

UWMPA  Urban Water Management Plan Act 

VOC   Volatile Organic Compound 

WID   Water Improvement District 

WSA   Water Supply Assessment 
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Outcrop Number Location Rock Type Formation Description

Outcrop 01 (Not 

shown on map)

1/2 mile west of 

intersection of N. 

Camanche Pkwy 

and Buena Vista 

Rd.

Conglomerate, 

sandstone Ione Formation

Some jointing and fracturing visible in the outcrop.

Interbedded conglomerate and sandstone.

Conglomerate is 35-40% gravel to cobble size clasts; clasts are composed of 

quartzite, fine grained volcanics, some pebbles of what appears to be Ione; 60-65% 

matrix; matrix is fine to medium sand, predominantly kaolinite (white to orange). 

Conglomerate is matrix supported, not well indurated, and clasts are sub rounded  to 

rounded.

Outcrop 02A

1-1.5 miles west of 

outcrop 1 on N. 

Camanche Pkwy

Shaley sand, 

sandstone, 

conglomerate Ione Formation

Three to four foot wide fault zone - normal fault with at least 10 feet displacement; 

shaley sand on the footwall (west), fault strike not determined due to inaccessible 

areas off public road and poor surface expression.

Hanging wall (east) sandstone is fine grained, well sorted sand; quartz dominant (40-

50%) with lesser clay (kaolinite) and <5% accessory minerals.

Shaley sandstone with pinkish gray (5YR 6/2) color - appears to be blocky jointed and 

massive.

Conglomerate present near eastern edge of road cut, is confined to a channel cutting 

into sandstone; conglomerate is composed of gravel to cobble size clasts which are 

predominantly quartzite; unit is matrix supported with the matrix composed of a coarse 

sandstone with very little clay.  Conglomerate appears to be similar to that found at 

outcrop 1.

Outcrop 02B

Less than 1/2 mile 

southeast  of 

Outcrop 3 Sandstone Ione Formation

Sandstone is red to orange in color, very weathered, and very well cemented. Some 

surface burns present. Sandstone has clay minerals.

Outcrop 03

East side of road, 

1.5-2 miles west of 

Outcrop 2a Tuff

Valley Springs 

Formation

Brown to white/gray outcrop with blocky weathering.

Tuff - grain size less than 2mm, predominantly quartz (60-70%), some feldspar (20-

25%), some mica (5-10%); grains are well sorted, poor indurated, sub angular.

Slight layering to the outcrop but predominantly massive.

Hand specimen description:

1) White sandstone - poorly indurated, medium to coarse grained with sub rounded 

grains. Well sorted and clast supported. 90% sand composed of 80% quartz and 20% 

feldspar; 10% matrix - silt-sized grains very loosely cemented to sand grain. Some 

iron staining present.

2) White and red-orange sandstone - moderately to poorly indurated, medium to 

coarse grained. Well sorted, clast supported, and clasts are sub rounded. 80% sand 

with 60-70% plagioclase, 30-40% quartz; 20% matrix - silt sized, iron stained, loosely 

cemented to sand grains. Some open pore spaces due to possible recent burrowing 

activities.
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Outcrop Number Location Rock Type Formation Description

Outcrop 04

Approximately 1.5 

mile south of 

Buena Vista Rd on 

Coal Mine Rd Conglomerate

Valley Springs 

Formation

Outcrop composed of weathered conglomerate.

Conglomerate is matrix supported, with clasts that range from small gravel to cobble-

size. Clasts are well rounded. Matrix is composed of fine sand to silt sized grains. Unit 

is brown in color. 

Outcrop is massive with no structures observed. Conglomerate changes laterally to 

fine sandstone to siltstone.

Outcrop 05

East side of Coal 

Mine Rd Tuff

Valley Springs 

Formation

Outcrop is massive with one bed visible. Bed has horizontal brown/red staining visible. 

Outcrop is lightly covered with grass.

Specimen is fine grained and white in color but displays red staining. Specimen is low 

density. Beds are hard to moderately hard. 

Hand specimen description

No distinguishable crystals. On one section of hand sample, unidentified black 

mineralization present (up to 25%), may be Fe-Mg origin, has no crystal shape. 

Instead appears to be irregularly shaped with rounded edges. Some vesicles/porosity 

which makes the sample less dense. Iron staining present along to almost bedding-

like surfaces - irregular black mineralization found between these two bands of Fe-

staining.

Outcrop 06

1/2 mile west of 

Coal Mine Rd on N 

Camanche Pkwy Conglomerate

Mehrten 

Formation

Dark colored (black) conglomerate with little matrix.  Specimen is clast supported. 

Clasts are cobble sized and well rounded. Clasts are dominated by fine grained 

igneous rocks. Specimen contains euhedral grains of quartz.

Outcrop 07 Conglomerate

Mehrten 

Formation From Locality 7 in the west to Outcrop 6 in the east, black gravels are observed.

Outcrop 08

1/2 mile north of N 

Camanche Pkwy 

on Camanche Rd

Conglomerate,

Tuff

Outcrop displays fault. Fault orientation is NE-SW with a dip to the SE. Likely a 

reverse fault.

Andesitic conglomerate see on north side of fault. Weathered, soft, fine grained 

material (likely tuff) on the south.

Sandstone displays some cross bedding at ground level. 1/4 mile north of outcrop, 

black gravels of Outcrop 6 are visible.
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Outcrop Number Location Rock Type Formation Description

Outcrop 09

1/4 to 1/2 mile west 

of Coal Mine Rd on 

Reservation Rd Conglomerate

Valley Springs 

Formation

Conglomerate is clast supported with clast size ranging from small gravel to cobble. 

Clasts are sub rounded to rounded. Matrix composes 25-30% of unit. Matrix is a fine 

to medium sand with some parts more fine grained to clayey. Conglomerate clasts are 

composed of quartz sandstone, black chert, and scattered white fine sandstone to 

siltstone. Near base of outcrop, there is a sharp contact to sandstone. 

Outcrop is massive with no sedimentary structures observed. 

Hand specimen description:

1) Conglomerate - 30-35% pebble to gravel clasts. Clasts are rounded to sub angular 

and composed of lithic fragments. Matrix is fine to medium, iron-stained sand. Sand 

grains are rounded.  Sand is composed of mostly quartz with some mica. Specimen is 

not well indurated.

2) Sandstone - 80% medium to coarse grained sand, 20% matrix and trace pebbles. 

Sand is well sorted, moderately indurated, sub angular and compose of 80% quartz, 

15% feldspar, and 5% mica. Matrix is silt sized.  Pebbles are micas or lithic fragments. 

Matrix appears to be iron stained.

Outcrop 10

West side of 

Camanche Rd 

south of N 

Camanche Pkwy, 

North of Feather 

Creek

Conglomerate,

Tuff

Mehrten/Valley 

Springs 

Formations

Outcrop displays lithology change from Mehrten to Valley Springs. Probable faulted 

contact. To north of fault, andesitic conglomerate. South of fault, color change to light 

brown.

Hand specimen description:

Sandy siltstone, 20% fine sand, 80% silt. Sand is sub angular to sub rounded and 

composed of quartz, Fe-Mg minerals, and lithic fragments.

Outcrop 11A Curran Rd

Sandstone,

Conglomerate

Mehrten 

Formation

Outcrop appears to be split into two parts. Lower section is dominated by 

conglomerate, pale black in color, with clasts ranging from small gravel to cobble size 

with majority cobble. Cobbles are composed of 90-95% andesite, 5% rhyolite, and 

some accessory fragments. Conglomerate is moderately sorted. Upper section is pale 

grey, fine to medium grained sandstone.  Sandstone is evenly cemented and 

dominated by andesite (90%) with remainder rhyolite. Sandstone has 3-5% matrix 

composed of light brown silt.

Hand specimen description:

Andesitic conglomerate - Pebble to gravel sized clasts of andesite and rhyolite. Clasts 

are rounded. Matrix is medium to coarse grained sand with silt cementation. Grains 

are sub rounded to sub angular. Sand grains are composed of andesite and rhyolite 

fragments and moderately to poorly indurated.

Outcrop 11B

Visible from Curran 

Rd, no direct 

access Conglomerate

Mehrten 

Formation Black conglomerate visible near base of hill.  Could not identify fault indicated on map.
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Outcrop Number Location Rock Type Formation Description

Outcrop 12 East on Curran Rd Sandstone

Mehrten 

Formation

Confirmation outcrop:

Predominantly sand with very little gravel. Sand is fine to very fine grained and pale 

black to brown.

Outcrop MM1 Ione Formation

Fresh surface of the outcrop obscured by weathered soil.

Fresh surface is a pale yellow (7.5YR 8/2); weathered surface is reddish yellow 

(7.5YR 7/8 to 6/8).

Outcrop is clay dominant with no other minerals visible.

Outcrop is massive; rock samples are brittle and crumble under hand pressure.

Outcrop MM2 Tuff

Valley Springs 

Formation

Outcrop displays some large sedimentary bedding features.

Unit is composed of very fine ash with small (1-2mm) vesicles and glassy fragments.  

Unit samples are lightweight and white (7.5YR 8/1) in color.

Some cobbles present on the southern end of the outcrop due to wash from slope.

Outcrop MM3

East side of road 

across from 3685 

Camanche Rd Tuff

Valley Springs 

Formation

Low density specimen with some vesicles with secondary mineralization.

No distinguishable grains in matrix. Small clasts of lithic fragments present in ~10% of 

the rock. Clasts are angular and range from 1mm to 1cm. Clasts are composed of 

andesite, metamorphics, and other volcanics.  Very few to no individual crystals 

visible.

Outcrop MM4 Tuff

Valley Springs 

Formation

Similar to Outcrop MM3 but very few fine grained individual clasts and <1% coarse 

grained clasts.  Clasts are angular and few individual crystals visible. Individual 

crystals are primarily quartz and feldspar. Some staining/secondary mineralization 

present.

Outcrop MM5 Along Curran Rd Tuff

Valley Springs 

Formation

Outcrop is covered by vegetation; where exposed, color ranges from light gray (10YR 

7/2) to very pale brown (10YR 8/2).

Sandy tuff with ash matrix and some lithic fragments.  Fragments are angular and a 

few mm in size (1-2 cm).  Unit is matrix supported.

Trace (burrow) fossil found in unit.

At base of outcrop, conglomerate present but obscured by vegetation.

Outcrop MM6

NW side of Village 

Rd/Curran Rd 

intersection Tuff

Valley Springs 

Formation

Outcrop displays bedding on the corner expressed as planes of erosional weakness.

Conglomerate bed present at about middle height on the outcrop and is a thin bed.

Unit is a fine to medium tuff with some angular lithic fragments in the matrix. Unit is 

matrix supported and light gray (10YR 7/2) in color.

Rock unit is very similar to Outcrop MM5.

Outcrop MM7

East of intersection 

of Village Rd and 

Hoko Ct Tuff

Valley Springs 

Formation

Outcrop is poorly exposed.

Unit is a quartz-rich tuff with low specific gravity. Specimen is fine grained with some 

white (10YR 8/1) angular clasts.

Specimen is very similar to Outcrop MM5.
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Outcrop Number Location Rock Type Formation Description

Outcrop MM8

Village Rd, South 

of Newman Hill Rd Sandstone

Mehrten 

Formation

Outcrop of dark gray fine grained sandstone, massive with a ripple/rill-like erosional 

surface on top.

Outcrop MM9 Newman Hill Rd

Conglomerate,

Tuff

Mehrten 

Formation

Outcrop is primarily conglomerate with some fine grained sandstone exposed on the 

northern end.

Conglomerate is approximately 50% cobble sized clasts; clasts are volcanic 

fragments, lithic fragments, and quartzite. Clasts are sub rounded to sub angular. 

Matrix is a medium to coarse grained sand.

Outcrop MM10

North side of 

Grapevine Gulch 

Rd Ash Flow

Mehrten 

Formation

Outcrop is possible channel fill deposit.

Unit is a volcanic ash flow and light brownish gray (10YR 6/2) in color. Composed of 

primarily ash/mud - silt sized and smaller grains of quartz and feldspar.

Outcrop displays water penetration and erosion through its base.

Outcrop MM11

South side of 

Grapevine Gulch 

Rd, east of MM10

Valley Springs 

Formation

Unit is pale yellow (5Y 8/2-8/3) in color and composed of primarily clay sized grains. 

Unit appears similar to Outcrop MM10 but is harder, more dense, and better 

indurated.

Specimens feel moist/damp.

Additional mapping was completed during November 2010. This second mapping effort was limited to the Cammanche Hills Hunting Preserve area near the two 

sub-parrallel faults near the center of the basin.  Descriptions for the sites associated with this mapping effort (shown as locations MM12 to MM18 and JF01 to 

JF03 on Figure 3-1) were similar to the Mehrten and Valley Springs formation descriptions presented above.  Descriptions of these field notes are available upon 

request.
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR).
The report was designed to assist parties seeking to meet the search requirements of EPA’s Standards
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for
Environmental Site Assessments (E 1527-05) or custom requirements developed for the evaluation of
environmental risk associated with a parcel of real estate.

TARGET PROPERTY INFORMATION

ADDRESS

GROUND WATER SUPPLY STUDY
IONE, CA 95640

COORDINATES

38.273000 - 38˚ 16’ 22.8’’Latitude (North): 
120.950300 - 120˚ 57’ 1.1’’Longitude (West): 
Zone 10Universal Tranverse Mercator: 
679302.5UTM X (Meters): 
4237886.5UTM Y (Meters): 
275 ft. above sea levelElevation:

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY

38120-C8 IONE, CATarget Property Map:
1962Most Recent Revision:

TARGET PROPERTY SEARCH RESULTS

The target property was not listed in any of the databases searched by EDR.

DATABASES WITH NO MAPPED SITES

No mapped sites were found in EDR’s search of available ("reasonably ascertainable ") government
records either on the target property or within the search radius around the target property for the
following databases:

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

NPL National Priority List
Proposed NPL Proposed National Priority List Sites
NPL LIENS Federal Superfund Liens

Federal Delisted NPL site list

Delisted NPL National Priority List Deletions
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Federal CERCLIS list

CERCLIS Comprehensive Environmental Response, Compensation, and Liability Information System
FEDERAL FACILITY Federal Facility Site Information listing

Federal CERCLIS NFRAP site List

CERC-NFRAP CERCLIS No Further Remedial Action Planned

Federal RCRA CORRACTS facilities list

CORRACTS Corrective Action Report

Federal RCRA non-CORRACTS TSD facilities list

RCRA-TSDF RCRA - Treatment, Storage and Disposal

Federal RCRA generators list

RCRA-CESQG RCRA - Conditionally Exempt Small Quantity Generator

Federal institutional controls / engineering controls registries

US ENG CONTROLS Engineering Controls Sites List
US INST CONTROL Sites with Institutional Controls

Federal ERNS list

ERNS Emergency Response Notification System

State and tribal landfill and/or solid waste disposal site lists

SWF/LF Solid Waste Information System

State and tribal leaking storage tank lists

SLIC Statewide SLIC Cases
INDIAN LUST Leaking Underground Storage Tanks on Indian Land

State and tribal registered storage tank lists

INDIAN UST Underground Storage Tanks on Indian Land
FEMA UST Underground Storage Tank Listing

State and tribal voluntary cleanup sites

VCP Voluntary Cleanup Program Properties
INDIAN VCP Voluntary Cleanup Priority Listing

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

US BROWNFIELDS A Listing of Brownfields Sites
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Local Lists of Landfill / Solid Waste Disposal Sites

DEBRIS REGION 9 Torres Martinez Reservation Illegal Dump Site Locations
ODI Open Dump Inventory
SWRCY Recycler Database
HAULERS Registered Waste Tire Haulers Listing
INDIAN ODI Report on the Status of Open Dumps on Indian Lands

Local Lists of Hazardous waste / Contaminated Sites

US CDL Clandestine Drug Labs
SCH School Property Evaluation Program
Toxic Pits Toxic Pits Cleanup Act Sites
CDL Clandestine Drug Labs
US HIST CDL National Clandestine Laboratory Register

Local Lists of Registered Storage Tanks

CA FID UST Facility Inventory Database

Local Land Records

LIENS 2 CERCLA Lien Information
LUCIS Land Use Control Information System
LIENS Environmental Liens Listing
DEED Deed Restriction Listing

Records of Emergency Release Reports

HMIRS Hazardous Materials Information Reporting System
CHMIRS California Hazardous Material Incident Report System
LDS Land Disposal Sites Listing
MCS Military Cleanup Sites Listing

Other Ascertainable Records

DOT OPS Incident and Accident Data
DOD Department of Defense Sites
FUDS Formerly Used Defense Sites
CONSENT Superfund (CERCLA) Consent Decrees
ROD Records Of Decision
UMTRA Uranium Mill Tailings Sites
TRIS Toxic Chemical Release Inventory System
TSCA Toxic Substances Control Act
FTTS FIFRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide
                                                Act)/TSCA (Toxic Substances Control Act)
HIST FTTS FIFRA/TSCA Tracking System Administrative Case Listing
SSTS Section 7 Tracking Systems
ICIS Integrated Compliance Information System
PADS PCB Activity Database System
MLTS Material Licensing Tracking System
RADINFO Radiation Information Database
FINDS Facility Index System/Facility Registry System
RAATS RCRA Administrative Action Tracking System
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CA BOND EXP. PLAN Bond Expenditure Plan
WDS Waste Discharge System
NPDES NPDES Permits Listing
Notify 65 Proposition 65 Records
DRYCLEANERS Cleaner Facilities
WIP Well Investigation Program Case List
HAZNET Facility and Manifest Data
EMI Emissions Inventory Data
INDIAN RESERV Indian Reservations
SCRD DRYCLEANERS State Coalition for Remediation of Drycleaners Listing
HWP EnviroStor Permitted Facilities Listing
HWT Registered Hazardous Waste Transporter Database
COAL ASH EPA Coal Combustion Residues Surface Impoundments List
FINANCIAL ASSURANCE Financial Assurance Information Listing
PCB TRANSFORMER PCB Transformer Registration Database
PROC Certified Processors Database
MWMP Medical Waste Management Program Listing
COAL ASH DOE Sleam-Electric Plan Operation Data

EDR PROPRIETARY RECORDS

EDR Proprietary Records

Manufactured Gas Plants EDR Proprietary Manufactured Gas Plants

SURROUNDING SITES: SEARCH RESULTS

Surrounding sites were identified in the following databases.

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on
a relative (not an absolute) basis. Relative elevation information between sites of close proximity
should be field verified. Sites with an elevation equal to or higher than the target property have been
differentiated below from sites with an elevation lower than the target property.
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed
data on individual sites can be reviewed.

Sites listed in bold italics are in multiple databases.

Unmappable (orphan) sites are not considered in the foregoing analysis.

STANDARD ENVIRONMENTAL RECORDS

Federal RCRA generators list

RCRA-LQG: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Large quantity
generators (LQGs) generate over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous
waste per month.

     A review of the RCRA-LQG list, as provided by EDR, and dated 02/17/2010 has revealed that there is 1



EXECUTIVE SUMMARY

TC2964969.1s  EXECUTIVE SUMMARY 5

     RCRA-LQG site  within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     NORTH AMERICAN REFRACTORIES CO   8631 STATE HIGHWAY 124 NNE >2 (3.673 mi.) E30 91

RCRA-SQG: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Small quantity
generators (SQGs) generate between 100 kg and 1,000 kg of hazardous waste per month.

     A review of the RCRA-SQG list, as provided by EDR, and dated 02/17/2010 has revealed that there are 3
     RCRA-SQG sites within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     THE ONETTO GROUP INC   4655 COAL MINE RD ENE >2 (2.332 mi.) D15 49
     OWENS BROCKWAY   8625 HIGHWAY 124 NNE >2 (3.674 mi.) E34 95

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     M P ASSOCIATES INC   6555 JACKSON VALLEY RD NNE 1 - 2 (1.699 mi.) A4 32

State- and tribal - equivalent NPL

RESPONSE: Identifies confirmed release sites where DTSC is involved in remediation, either in a lead
or oversight capacity. These confirmed release sites are generally high-priority and high potential risk.

     A review of the RESPONSE list, as provided by EDR, and dated 08/18/2010 has revealed that there is 1
     RESPONSE site  within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MP ASSOCIATES, INC.   IONE NNE 1 - 2 (1.701 mi.) A5 35

State- and tribal - equivalent CERCLIS

ENVIROSTOR: The Department of Toxic Substances Control’s (DTSC’s) Site Mitigation and Brownfields
Reuse Program’s (SMBRP’s) EnviroStor database identifes sites that have known contamination or sites for which
there may be reasons to investigate further.  The database includes the following site types: Federal
Superfund sites (National Priorities List (NPL)); State Response, including Military Facilities and State
Superfund; Voluntary Cleanup; and School sites.  EnviroStor provides similar information to the information
that was available in CalSites, and provides additional site information, including, but not limited to,
identification of formerly-contaminated properties that have been released for reuse, properties where
environmental deed restrictions have been recorded to prevent inappropriate land uses, and risk
characterization information that is used to assess potential impacts to public health and the environment at
contaminated sites.

     A review of the ENVIROSTOR list, as provided by EDR, and dated 08/18/2010 has revealed that there are
     3 ENVIROSTOR sites within approximately  4 miles of the target property.
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PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     AMERICAN LIGNITE PRODUCTS CO.   COAL MINE RD. ENE >2 (2.332 mi.) D20 56
Status: No Further Action

     MOTHER LODE PLATING   4482 HIGHWAY 88 N >2 (2.896 mi.) 26 89
Status: Inactive - Needs Evaluation

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MP ASSOCIATES, INC.   IONE NNE 1 - 2 (1.701 mi.) A5 35
Status: Active

State and tribal leaking storage tank lists

LUST: The Leaking Underground Storage Tank Incident Reports contain an inventory of reported
leaking underground storage tank incidents. The data come from the State Water Resources Control Board Leaking
Underground Storage Tank Information System.

     A review of the LUST list, as provided by EDR, and dated 10/28/2010 has revealed that there is 1 LUST
     site  within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     CAMANCHE NORTH SHORE MAINTENCE  2000 CAMANCHE RD NE 1 - 2 (1.853 mi.) C11 46
Status: Completed - Case Closed

State and tribal registered storage tank lists

UST: The Underground Storage Tank database contains registered USTs. USTs are regulated under
Subtitle I of the Resource Conservation and Recovery Act (RCRA). The data come from the State Water Resources
Control Board’s Hazardous Substance Storage Container Database.

     A review of the UST list, as provided by EDR, and dated 10/28/2010 has revealed that there are 2 UST
     sites within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     CAMANCHE BLUES STORE   4232 CAMANCHE PARKWAY SW >2 (2.501 mi.) 23 88
     UNIMIN CORP - IONE PLANT   8625 HIGHWAY 124 NNE >2 (3.674 mi.) E33 95

AST: The Aboveground Storage Tank database contains registered ASTs. The data come from the
State Water Resources Control Board’s Hazardous Substance Storage Container Database.

     A review of the AST list, as provided by EDR, and dated 08/01/2009 has revealed that there are 5 AST
     sites within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     IONE COGEN PLANT   4655 COAL MINE RD ENE >2 (2.332 mi.) D17 53
     IONE MINERALS   8631 HIGHWAY 124 NNE >2 (3.673 mi.) E29 91

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     GOOSE HILL ROCK   6470 JACKSON VALLEY RD NE 1 - 2 (1.812 mi.) B8 44
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PageMap IDDirection / Distance  Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     CEMEX CONSTRUCTION   6470 JACKSON VALLEY RD NE 1 - 2 (1.812 mi.) B9 44
     CAMMANCHE N SHORE REC   2000 CAMANCHE RD NE 1 - 2 (1.853 mi.) C12 47

ADDITIONAL ENVIRONMENTAL RECORDS

Local Lists of Landfill / Solid Waste Disposal Sites

WMUDS/SWAT: The Waste Management Unit Database System is used for program tracking and inventory of
waste management units.  The source is the State Water Resources Control Board.

     A review of the WMUDS/SWAT list, as provided by EDR, and dated 04/01/2000 has revealed that there are
     2 WMUDS/SWAT sites within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     LIGNITE MINE & COGENERATOR   4655 COAL MINE RD ENE >2 (2.332 mi.) D18 53
     IONE COGENERATION PLANT   4655 COAL MINE RD ENE >2 (2.332 mi.) D21 57

Local Lists of Hazardous waste / Contaminated Sites

HIST Cal-Sites: Formerly known as ASPIS, this database contains both known and potential hazardous
substance sites. The source is the California Department of Toxic Substance Control.  No longer updated by the
state agency.  It has been replaced by ENVIROSTOR.

     A review of the HIST Cal-Sites list, as provided by EDR, and dated 08/08/2005 has revealed that there
     is 1 HIST Cal-Sites site  within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MP ASSOCIATES, INC.   IONE NNE 1 - 2 (1.701 mi.) A5 35

Local Lists of Registered Storage Tanks

HIST UST: Historical UST Registered Database.

     A review of the HIST UST list, as provided by EDR, and dated 10/15/1990 has revealed that there are
     11 HIST UST sites within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     BINGHAM RANCH   3805 CURRAN RD SW 1/2 - 1 (0.732 mi.) 1 31
     CAMANCHE BLUES   4232 CAMANCHE RD SSE 1 - 2 (1.238 mi.) 2 31
     C-3 RANCH   5010 JACKSON VALLEY COM S 1 - 2 (1.966 mi.) 14 49
     KIRK DUNANN   5130 LANCHA PLANA RD ENE >2 (2.741 mi.) 25 89
     TY SCHULZ TRUCKING, INC.   9155 HWY. 124 NNE >2 (3.551 mi.) 27 90
     FORSTER FARM   2021 STATE HIGHWAY 88 W >2 (3.587 mi.) 28 91
     OI IONE STS INC.   8625 STATE HIGHWAY 124 NNE >2 (3.674 mi.) E32 95

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     HOME   4357 JACKSON VALLEY CAM N 1 - 2 (1.637 mi.) 3 32
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PageMap IDDirection / Distance  Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     CAMANCHE NORTHSHORE INC.   2000 JACKSON VALLEY-CAM NE 1 - 2 (1.719 mi.) 6 42
     FLYING M RANCH   6490 JACKSON VALLEY RD NE 1 - 2 (1.785 mi.) B7 43
     MOTHER LODE TROUT FARM   4545 STATE HIGHWAY 88 NNW >2 (2.636 mi.) 24 88

SWEEPS UST: Statewide Environmental Evaluation and Planning System.  This underground storage tank
listing was updated and maintained by a company contacted by the SWRCB in the early 1990’s.  The listing is no
longer updated or maintained.  The local agency is the contact for more information  on a site on the SWEEPS
list.

     A review of the SWEEPS UST list, as provided by EDR, and dated 06/01/1994 has revealed that there are
     2 SWEEPS UST sites within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     OWENS-BROCKWAY GLASS   8625 HIGHWAY 124 NNE >2 (3.674 mi.) E31 94

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     CAMANCHE NORTHSHORE INC.   2000 CAMANCHE ROAD NE 1 - 2 (1.853 mi.) C10 44

Other Ascertainable Records

RCRA-NonGen: RCRAInfo is EPA’s comprehensive information system, providing access to data supporting
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA)
of 1984.  The database includes selective information on sites which generate, transport, store, treat and/or
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA).  Non-Generators do
not presently generate hazardous waste.

     A review of the RCRA-NonGen list, as provided by EDR, and dated 02/17/2010 has revealed that there is
     1 RCRA-NonGen site  within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     BESTWAY SHORTLOAD CONC INC   2000 CAMANCHE RD 48 NE 1 - 2 (1.853 mi.) C13 47

MINES: Mines Master Index File. The source of this database is the Dept. of Labor, Mine Safety
and Health Administration.

     A review of the MINES list, as provided by EDR, and dated 08/04/2010 has revealed that there are 3
     MINES sites within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     AMERICAN LIGNITE PRODUCTS    ENE >2 (2.332 mi.) D19 56
     GEORGE REED INC    NNW >2 (2.433 mi.) 22 58
     PAUL RAMM    NNE >2 (3.911 mi.) 35 97
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Cortese: The sites for the list are designated by the State Water Resource Control Board (LUST),
the Integrated Waste Board (SWF/LS), and the Department of Toxic Substances Control (Cal-Sites).  This listing
is no longer updated by the state agency.

     A review of the Cortese list, as provided by EDR, and dated 10/05/2010 has revealed that there is 1
     Cortese site  within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     MP ASSOCIATES, INC.   IONE NNE 1 - 2 (1.701 mi.) A5 35

HIST CORTESE: The sites for the list are designated by the State Water Resource Control Board [LUST],
the Integrated Waste Board [SWF/LS], and the Department of Toxic Substances Control [CALSITES].

     A review of the HIST CORTESE list, as provided by EDR, and dated 04/01/2001 has revealed that there
     are 3 HIST CORTESE sites within approximately  4 miles of the target property.

PageMap IDDirection / Distance     Address     Equal/Higher Elevation     ____________________      ________  ___________________ _____ _____

     AMERICAN LIGNITE PRODUCTS   COAL COAL RD ENE >2 (2.332 mi.) D16 53
     LIGNITE MINE & COGENERATOR   4655 COAL MINE RD ENE >2 (2.332 mi.) D18 53

PageMap IDDirection / Distance     Address     Lower Elevation     ____________________      ________  ___________________ _____ _____

     CAMANCHE NORTH SHORE MAINTENCE  2000 CAMANCHE RD NE 1 - 2 (1.853 mi.) C11 46
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Due to poor or inadequate address information, the following sites were not mapped. Count: 58 records. 

Site Name  Database(s)____________  ____________

LES CALKINS TRUCKING  LUST SAN MATEO,HIST CORTESE
HOWARD PROPERTIES  LUST SAN MATEO,HIST CORTESE
IONE FIRE ACADEMY  LUST SAN MATEO,HIST CORTESE
MOTHER LODE PLATING  HIST CORTESE
NEWTON MINE  HIST CORTESE
MIDWAY GAS STATION  LUST SAN MATEO,HIST CORTESE
BILL DAUSE  SWEEPS UST
COPPLE FLYING SERVICE  SWEEPS UST
J S G TRUCKING COMPANY  SWEEPS UST
CHEVRON STATION #92396  SWEEPS UST
ERNIE’S SEPTIC TANK CO INC  SWEEPS UST
SIERRA TRADING POST #2  SWEEPS UST
RONS EXXON  SWEEPS UST
RALPH HALL  SWEEPS UST
CAL POST & POLE  CERCLIS-NFRAP
MOTHER LODE PLATING  CERCLIS-NFRAP
AMADOR COUNTY LDFL  CERCLIS-NFRAP
GOLDEN EAGLE AVIATION/LODI AIRPORT  LUST SAN MATEO
ZIPPY MART  LUST SAN MATEO
J S G TRUCKING COMPANY  UST ALAMEDA
JAHANT FOOD N FUEL STOP  UST ALAMEDA
SONI AVIATION  UST ALAMEDA
LES CALKINS TRUCKING INC  UST ALAMEDA
GOLDEN EAGLE AVIATION INC  UST ALAMEDA
WESTERN OIL & SPREADING INC  UST ALAMEDA
DAUSE, BILL*  UST ALAMEDA
SMK CHEVRON  UST ALAMEDA
ERNIES SEPTIC TANK CO INC  UST ALAMEDA
MOBIL STATION #502  HIST UST
IONE SAND PLANT  HIST UST
IONE MS  HIST UST
IONE CALCINE PLANT  HIST UST
REECE’S EXXON  HIST UST
WESTERN OIL & SPREADING INC  AST
RUAN TRANSPORTATION  AST
LODI AIRPORT  AST
AL THOMAS TRUCKING INC  AST
LODI GAS STORAGE LLC (PRIMARY)  AST
SWEET SEPTIC SYSTEMS INC  AST
IONE PLANT  AST
FORD CONSTRUCTION CO  AST
KRETH INC  AST
MULE CREEK ST. PRISON  AST
IONE FIRE ACADEMY  AST
ISP GRANULE PRODUCTS  AST
SIERRA HELICOPTER SERVICE  WMUDS/SWAT
INTERPACE CORP CALCINE #2  RCRA-SQG
INTERPACE CORP LONE MINERALS LAB  RCRA-SQG
LODI GAS STORAGE, LLC - LODI COMPR  RCRA-LQG
ALPINE HELICOPTER SERVICE  SLIC REGION 2
LODI AIRPORT  SLIC REGION 2
MP ASSOCIATES  SLIC REGION 2
MULE CREEK STATE PRISON  SLIC REGION 2
CAL POST & POLE  ENVIROSTOR
OWENS-ILLINOIS  ENVIROSTOR
NORTH AMERICAN REFRACTORIES  ENVIROSTOR
BUENA VISTA LANDFILL  ENVIROSTOR
NEWTON MINE  ENVIROSTOR

http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Gw40wG.owcA2Mj0Kzw6l9tx.kmoge6TBcyVAeq24dM68jyY3lkKE4zS454t6YLl2A28TtCHxb8A6jkjtmHgBFEgAaevB4keGohwHT2nG0JZwFM8LI.AHo8g2aEc7WAKF39sM.0jSi3K2Kb3zDR4OG60zlbi3Jft9RxFh3eKkYymgs4hyGaAwBb3xW00bwvf2yi.qWoa84fXctBAV3BvzM6zjBO8vYKq7zSt6Iw6DRloYBSetoIx4h8wPkWPmrrBV0gAjeAB1IVTYEBf23wTy3VVuJuPreLsqF.46BGVmw5P3JE0sewxp2t3.VPoOWU5Lc85AQL3KPMZpj2n2yBKWnzB37Zj6YLlUA2oStfxx7j4Ouk30mz04d0gOue0U6NaTujBdG7upycIVin5IEeg3qHt2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Gw40wG.owcA2Mj0Kzw6l9tx.kmoge6TBcyVAeq24dM68jyY3lkKE4zS454t6YLl2A28TtCHxb8A6jkjtmHgBFEgAaevB4keGohwHT2nG0JZwFM8LI.AHo8g2aEc7WAKF39sM.0jSi3K2Kb3zDR4OG60zlbi3Jft9RxFh3eKkYymgs4hyGaAwBb3xW00bwvf2yi.qWoa84fXctBAV3BvzM6zjBO8vYKq7zSt6Iw6DRloYBSetoIx4h8wPkWPmrrBV0gAjeAB1IVTYEBf23wTy3VVuJuPreLsqF.46BGVmw5P3JE0sewxp2t3.VPoOWU5Lc85AQL3KPMZpj2n2yBKWnzB33Zj6YLlUA4oStfxx7jBOuk30mz05d0gOue0UBNaTujBdG3upycIVin5IEeg3qHt2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Gw40wG.owcA2Mj0Kzw6l9tx.kmoge6TBcyVAeq24dM68jyY3lkKE4zS454t6YLl2A28TtCHxb8A6jkjtmHgBFEgAaevB4keGohwHT2nG0JZwFM8LI.AHo8g2aEc7WAKF39sM.0jSi3K2Kb3zDR4OG60zlbi3Jft9RxFh3eKkYymgs4hyGaAwBb3xW00bwvf2yi.qWoa84fXctBAV3BvzM6zjBO8vYKq7zSt6Iw6DRloYBSetoIx4h8wPkWPmrrBV0gAjeAB1IVTYEBf23wTy3VVuJuPreLsqF.46BGVmw5P3JE0sewxp2t3.VPoOWU5Lc85AQL3KPMZpj2n2yBKWnzB37Zj6YLlUA2oStfxx7j4Ouk30mz06d0gOue0U4NaTujBdG4upycIVinBIEeg3qHt2
http://www.edrnet.com/srf2/FinalSiteReport.aspx?ID=4Gw40wG.owcA2Mj0Kzw6l9tx.kmoge6TBcyVAeq24dM68jyY3lkKE4zS454t6YLl2A28TtCHxb8A6jkjtmHgBFEgAaevB4keGohwHT2nG0JZwFM8LI.AHo8g2aEc7WAKF39sM.0jSi3K2Kb3zDR4OG60zlbi3Jft9RxFh3eKkYymgs4hyGaAwBb3xW00bwvf2yi.qWoa84fXctBAV3BvzM6zjBO8vYKq7zSt6Iw6DRloYBSetoIx4h8wPkWPmrrBV0gAjeAB1IVTYEBf23wTy3VVuJuPreLsqF.46BGVmw5P3JE0sewxp2t3.VPoOWU5Lc85AQL3KPMZpj2n2yBKWnzB37Zj6YLlUA2oStfxx7j4Ouk30mz06d0gOue0U4NaTujBdG4upycIVin4IEeg3qHt2
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MAP FINDINGS SUMMARY

Search
Target Distance Total

Database Property (Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

STANDARD ENVIRONMENTAL RECORDS

Federal NPL site list

    0    0     0      0      0    0 4.000NPL
    0    0     0      0      0    0 4.000Proposed NPL
    0  NR   NR    NR    NR  NR   TPNPL LIENS

Federal Delisted NPL site list

    0    0     0      0      0    0 4.000Delisted NPL

Federal CERCLIS list

    0    0     0      0      0    0 4.000CERCLIS
    0    0     0      0      0    0 4.000FEDERAL FACILITY

Federal CERCLIS NFRAP site List

    0    0     0      0      0    0 4.000CERC-NFRAP

Federal RCRA CORRACTS facilities list

    0    0     0      0      0    0 4.000CORRACTS

Federal RCRA non-CORRACTS TSD facilities list

    0    0     0      0      0    0 4.000RCRA-TSDF

Federal RCRA generators list

    1    1     0      0      0    0 4.000RCRA-LQG
    3    3     0      0      0    0 4.000RCRA-SQG
    0    0     0      0      0    0 4.000RCRA-CESQG

Federal institutional controls /
engineering controls registries

    0    0     0      0      0    0 4.000US ENG CONTROLS
    0    0     0      0      0    0 4.000US INST CONTROL

Federal ERNS list

    0  NR   NR    NR    NR  NR   TPERNS

State- and tribal - equivalent NPL

    1    1     0      0      0    0 4.000RESPONSE

State- and tribal - equivalent CERCLIS

    3    3     0      0      0    0 4.000ENVIROSTOR

State and tribal landfill and/or
solid waste disposal site lists

    0    0     0      0      0    0 4.000SWF/LF

State and tribal leaking storage tank lists

    1    1     0      0      0    0 4.000LUST
    0    0     0      0      0    0 4.000SLIC
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MAP FINDINGS SUMMARY

Search
Target Distance Total

Database Property (Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0    0     0      0      0    0 4.000INDIAN LUST

State and tribal registered storage tank lists

    2    2     0      0      0    0 4.000UST
    5    5     0      0      0    0 4.000AST
    0    0     0      0      0    0 4.000INDIAN UST
    0    0     0      0      0    0 4.000FEMA UST

State and tribal voluntary cleanup sites

    0    0     0      0      0    0 4.000VCP
    0    0     0      0      0    0 4.000INDIAN VCP

ADDITIONAL ENVIRONMENTAL RECORDS

Local Brownfield lists

    0    0     0      0      0    0 4.000US BROWNFIELDS

Local Lists of Landfill / Solid
Waste Disposal Sites

    0    0     0      0      0    0 4.000DEBRIS REGION 9
    0    0     0      0      0    0 4.000ODI
    2    2     0      0      0    0 4.000WMUDS/SWAT
    0    0     0      0      0    0 4.000SWRCY
    0  NR   NR    NR    NR  NR   TPHAULERS
    0    0     0      0      0    0 4.000INDIAN ODI

Local Lists of Hazardous waste /
Contaminated Sites

    0  NR   NR    NR    NR  NR   TPUS CDL
    1    1     0      0      0    0 4.000HIST Cal-Sites
    0    0     0      0      0    0 4.000SCH
    0    0     0      0      0    0 4.000Toxic Pits
    0  NR   NR    NR    NR  NR   TPCDL
    0  NR   NR    NR    NR  NR   TPUS HIST CDL

Local Lists of Registered Storage Tanks

    0    0     0      0      0    0 4.000CA FID UST
   11   10     1      0      0    0 4.000HIST UST
    2    2     0      0      0    0 4.000SWEEPS UST

Local Land Records

    0  NR   NR    NR    NR  NR   TPLIENS 2
    0    0     0      0      0    0 4.000LUCIS
    0  NR   NR    NR    NR  NR   TPLIENS
    0    0     0      0      0    0 4.000DEED

Records of Emergency Release Reports

    0  NR   NR    NR    NR  NR   TPHMIRS
    0  NR   NR    NR    NR  NR   TPCHMIRS
    0  NR   NR    NR    NR  NR   TPLDS
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MAP FINDINGS SUMMARY

Search
Target Distance Total

Database Property (Miles) < 1/8 1/8 - 1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted

    0  NR   NR    NR    NR  NR   TPMCS

Other Ascertainable Records

    1    1     0      0      0    0 4.000RCRA-NonGen
    0  NR   NR    NR    NR  NR   TPDOT OPS
    0    0     0      0      0    0 4.000DOD
    0    0     0      0      0    0 4.000FUDS
    0    0     0      0      0    0 4.000CONSENT
    0    0     0      0      0    0 4.000ROD
    0    0     0      0      0    0 4.000UMTRA
    3    3     0      0      0    0 4.000MINES
    0  NR   NR    NR    NR  NR   TPTRIS
    0  NR   NR    NR    NR  NR   TPTSCA
    0  NR   NR    NR    NR  NR   TPFTTS
    0  NR   NR    NR    NR  NR   TPHIST FTTS
    0  NR   NR    NR    NR  NR   TPSSTS
    0  NR   NR    NR    NR  NR   TPICIS
    0  NR   NR    NR    NR  NR   TPPADS
    0  NR   NR    NR    NR  NR   TPMLTS
    0  NR   NR    NR    NR  NR   TPRADINFO
    0  NR   NR    NR    NR  NR   TPFINDS
    0  NR   NR    NR    NR  NR   TPRAATS
    0    0     0      0      0    0 4.000CA BOND EXP. PLAN
    0  NR   NR    NR    NR  NR   TPWDS
    0  NR   NR    NR    NR  NR   TPNPDES
    1    1     0      0      0    0 4.000Cortese
    3    3     0      0      0    0 4.000HIST CORTESE
    0    0     0      0      0    0 4.000Notify 65
    0    0     0      0      0    0 4.000DRYCLEANERS
    0    0     0      0      0    0 4.000WIP
    0  NR   NR    NR    NR  NR   TPHAZNET
    0  NR   NR    NR    NR  NR   TPEMI
    0    0     0      0      0    0 4.000INDIAN RESERV
    0    0     0      0      0    0 4.000SCRD DRYCLEANERS
    0    0     0      0      0    0 4.000HWP
    0    0     0      0      0    0 4.000HWT
    0    0     0      0      0    0 4.000COAL ASH EPA
    0  NR   NR    NR    NR  NR   TPFINANCIAL ASSURANCE
    0  NR   NR    NR    NR  NR   TPPCB TRANSFORMER
    0    0     0      0      0    0 4.000PROC
    0    0     0      0      0    0 4.000MWMP
    0  NR   NR    NR    NR  NR   TPCOAL ASH DOE

EDR PROPRIETARY RECORDS

EDR Proprietary Records

    0    0     0      0      0    0 4.000Manufactured Gas Plants

NOTES:

   TP = Target Property

   NR = Not Requested at this Search Distance

   Sites may be listed in more than one database
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Please note that detail figures depicting the basin in one mile 

increments and the individual database entries have been 

removed due to size constraints.  As these elements constitute 

an additional 140 pages, an electronic copy of the document is 

available upon request. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

WELL 12A PUMP TEST FIGURES AND FIELD DATA SHEETS  
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Figure C-1 
Well 12A Water Levels 

Well 12A Transducer Well 12A Hand Measurements
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Figure C-2 
Observation Well Water Levels 

Well 6 Hand Measurements MW-2 Hand Measurements
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Stable diurnal fluctuations 
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Figure C-3 Well 12A (Pumping Well) 
Step 1 and Constant Rate - Transducer 

Jacob Straight Line Method: 

T= 2.3Q/4pDs 

Q=  150 gpm =  216,000 gpd 
Ds=  42 ft 

T=  941 gpd/ft (126 ft2/d) 

Δs = 88 - 46 ft 

     =  42 ft 
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Figure C-4 Well 12A (Pumping Well) 
Recovery - Transducer 

Jacob Straight Line Method: 

T= 2.3Q/4pDs 

Q= 150 gpm = 216,000 gpd 
Ds= 35 ft 

T= 1,130 gpd/ft (151 ft2/d) 

Δs = 79 - 44 ft 

     = 35 ft 



Type of Test Step Test Date    11/8/11

Well Number Well 12A - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 119.44 ft. below measuring point        Test Start Date: 11/8/11 9:48

Date and Time Time GPM
Water Level

(ft bmp)
SW - S0 Notes

11/08/11 9:48:00 100 Approx. 119.44 0.00 Step test

11/08/11 9:48:10 121.40 1.96

11/08/11 9:48:28 126.00 6.56

11/08/11 9:48:42 128.00 8.56

11/08/11 9:48:54 129.90 10.46

11/08/11 9:49:05 129.60 10.16

11/08/11 9:49:21 130.50 11.06

11/08/11 9:49:32 130.68 11.24

11/08/11 9:49:44 131.09 11.65

11/08/11 9:49:55 131.57 12.13

11/08/11 9:50:06 131.90 12.46

11/08/11 9:50:22 132.09 12.65

11/08/11 9:50:37 132.38 12.94

11/08/11 9:50:50 132.50 13.06

11/08/11 9:51:06 132.68 13.24

11/08/11 9:51:25 132.75 13.31

11/08/11 9:51:40 132.90 13.46

11/08/11 9:51:56 133.08 13.64

11/08/11 9:52:12 133.22 13.78

11/08/11 9:52:26 132.34 12.90

11/08/11 9:52:45 132.30 12.86

11/08/11 9:53:08 133.60 14.16

11/08/11 9:53:30 133.80 14.36

11/08/11 9:54:00 133.55 14.11

11/08/11 9:54:30 133.70 14.26

11/08/11 9:55:15 133.80 14.36

11/08/11 9:56:00 133.75 14.31

11/08/11 9:57:00 133.95 14.51

11/08/11 9:58:45 134.10 14.66

11/08/11 10:00:00 134.18 14.74

OBSERVATIONS DURING PUMP TEST
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Type of Test Step Test Date    11/8/11

Well Number Well 12A - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 119.44 ft. below measuring point        Test Start Date: 11/8/11 9:48

Date and Time Time GPM
Water Level

(ft bmp)
SW - S0 Notes

OBSERVATIONS DURING PUMP TEST

11/08/11 10:01:00 100 approx. 134.38 14.94

11/08/11 10:02:00 134.44 15.00

11/08/11 10:03:00 134.48 15.04

11/08/11 10:04:00 134.44 15.00

11/08/11 10:05:00 134.50 15.06

11/08/11 10:08:00 134.60 15.16

11/08/11 10:12:00 134.87 15.43

11/08/11 10:16:00 135.05 15.61

11/08/11 10:19:00 135.12 15.68

11/08/11 10:22:00 135.15 15.71

11/08/11 10:26:00 135.22 15.78

11/08/11 10:30:00 135.30 15.86

11/08/11 10:35:00 135.68 16.24

11/08/11 10:39:00 135.90 16.46

11/08/11 10:45:00 135.70 16.26

11/08/11 10:53:00 135.84 16.40

11/08/11 11:40:00 136.50 17.06

Measurements cannot be taken due to blockage in sounding pipe
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Type of Test Observation Well for Well 12A Date    11/8/11 to 11/11/11

Well Number Well 6 Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 109.06 ft. below measuring point        Test Start Date: 11/8/11

Date and Time Time GPM
Water Level

(ft bmp)
SW - S0 Notes

11/08/11 9:05 - 109.06 0.00 Static

11/08/11 11:15 100 108.78 -0.28 Step 1

11/08/11 13:15 150 108.53 -0.53 Constant Rate

11/08/11 13:55 150 108.49 -0.57 Constant Rate

11/08/11 20:14 150 108.25 -0.81 Constant Rate

11/09/11 2:32 150 108.07 -0.99 Constant Rate

11/09/11 7:17 150 108.02 -1.04 Constant Rate

11/09/11 9:40 150 107.95 -1.11 Constant Rate

11/09/11 18:52 150 107.69 -1.37 Constant Rate

11/10/11 6:25 150 107.60 -1.46 Constant Rate

11/10/11 8:18 150 107.46 -1.60 Constant Rate

11/10/11 11:01 150 107.57 -1.49 Constant Rate

11/10/11 13:27 150 107.46 -1.60 Constant Rate

11/11/11 8:28 150 107.00 -2.06 Constant Rate

11/11/11 10:54 0 107.08 -1.98 Recovery

11/11/11 13:51 0 107.05 -2.01 Recovery

OBSERVATIONS DURING PUMP TEST
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Type of Test Observation Well for Well 12A Date    11/8/11 to 11/15/11

Well Number MW-2 Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 109.06 ft. below measuring point        Test Start Date: 11/8/11

Date and Time
Flow Rate 

(gpm)

Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

11/8/11 9:14 - 36.07 0.00 Static

11/8/11 11:09 100 36.06 -0.01 Step 1

11/8/11 12:05 150 36.00 -0.07 Constant

11/8/11 20:38 150 36.05 -0.02 Constant

11/9/11 2:20 150 36.03 -0.04 Constant

11/9/11 7:08 150 36.00 -0.07 Constant

11/9/11 9:16 150 36.06 -0.01 Constant

11/9/11 19:01 150 35.97 -0.10 Constant

11/10/11 6:33 150 35.98 -0.09 Constant

11/10/11 11:11 150 36.02 -0.05 Constant

11/10/11 13:40 150 36.01 -0.06 Constant

11/11/11 8:47 150 35.94 -0.13 Constant

11/11/11 11:02 0 35.92 -0.15 Recovery

11/11/11 12:44 0 35.90 -0.17 Recovery

11/15/11 16:00 - 35.95 -0.12 Post test

OBSERVATIONS DURING PUMP TEST
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APPENDIX D 

WELL 14 PUMP TEST FIGURES AND FIELD DATA SHEETS 
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Figure D-1 
Well 14 Water Levels - Step Tests and Recovery 

Well 14 Transducer Well 14 Hand Measurements
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Figure D-2 
Well 14 Water Levels - Constant Rate and Recovery 

Well 14 Transducer Well 14 Hand Measurements

Constant Rate 

Constant Rate Recovery 
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Figure D-3 
Well 14 Observation Well Drawdown - Step Test and Recovery 

MW-1D Transducer MW-1S Transducer Well 9 Transducer

Note: Negative values indicate 
water level increased over pre-
test static 

Step 1 
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Figure D-4 
Well 14 Observation Well Drawdown - Constant Rate Test and Recovery 

MW-1D Transducer MW-1S Transducer Well 9 Transducer

Note: Negative values indicate 
water level increased over pre-
test static 

Well 9 turned on 
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Constant Rate Constant Rate Test Recovery 

Reset Static Water Level 

Anticipated non-pumping diurnal change 
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Figure D-5 
Well 14 (Pumping Well) Constant Rate Test - Hand Measurements 

Jacob Straight Line Method: 

T=2.3Q/4pDs 

Q= 322 gpm = 463,680 gpd 

Ds=10 ft 

T= 8,487 gpd/ft (1,135 ft2/d) 

Δs = 42 - 32 ft 

     = 10 ft 

Variation in 

flow 
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Figure D-6 
Well 14 (Pumping Well) Constant Rate Recovery Test - Hand Measurements 

Jacob Straight Line Method: 

T= 2.3Q/4pDs 

Q= 322 gpm = 463,680 gpd 

Ds= 10.20 ft 

T= 8,487 gpd/ft (1,135 ft2/d) 

Δs = 41 - 31 ft 

     = 10 ft 
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Figure D-7 
MW-1D (Observation Well) Constant Rate Test - Transducer 

Jacob Straight Line Method: 

T= 2.3Q/4pDs 

Q= 322 gpm = 463,680 gpd 

Ds= 0.93 ft 

T= 91,254 gpd/ft (12,198 ft2/d) 

 

S= 2.25Tto/r² 

r= 743 ft 

S= 0.012  

 
Δs = 0.88 - (-0.05) 

     = 0.93 ft 

t0= 21,000 sec 

     =0.243 days 
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Figure D-8  
MW-1D (Observation Well) Constant Rate Recovery Test 

Jacob Straight Line Method: 

T= 2.3Q/4pDs 

Q= 322 gpm = gpd 

Ds= 0.93 ft 

T= 91,254 gpd/ft (12,199 ft2/d) 

 

S= 2.25Tto/r² 

r= 743 ft 

S= 0.014 

 
Δs = 0.85 - (-0.08) 

     = 0.93 ft 

t0= 25,000 sec 

     =0.289 days 
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Figure D-9 
 MW-1S (Observation Well) Constant Rate Test - Transducer 

Jacob Straight Line Method: 

T= 2.3Q/4pDs 

Q= 322 gpm = 463,680 gpd 

Ds= 4.15 ft 

T= 20,450 gpd/ft (2,734 ft2/d) 

 

S= 2.25Tto/r² 

r= 756 ft 

S= 0.002  

 

Δs = 4.60 - 0.45 

     = 4.15 ft 

t0= 16,000 sec 

     =0.185 days 
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Figure D-10 
 MW-1S (Observation Well) Constant Rate Recovery Test 

Jacob Straight Line Method: 

T= 2.3Q/4pDs 

Q= 322 gpm = gpd 

Ds= 4.02 ft 

T= 20,450 gpd/ft (2,734 ft2/d) 

 

S= 2.25Tto/r² 

r= 756 ft 

S= 0.002  

 

Δs = 4.20 - 0.18 

     = 4.02 ft 

t0= 16,000 sec 

     =0.208 days 



Appendix D

Lake Camanche, Amador County

Well 14

Well Efficiency

Step No. Q (gpm)

 Q 

(ft3/min) Sw (ft.)

Sw/Q 

(min/ft2)

1 74 9.89 9.2 0.9299

2 125 16.71 16.3 0.9753

3 202 27.01 29.91 1.1075

4 322 43.05 52.26 1.2139

Slope C= 0.0089 Int. B= 0.8425

Step No. 

 Q 

(ft3/min) BQ CQ2 Sw (Calc)

Efficiency 

(%)

1 9.89 8.34 0.87 9.21 90.54%

2 16.71 14.08 2.49 16.57 84.99%

3 27.01 22.75 6.49 29.25 77.80%

4 43.05 36.27 16.50 52.77 68.74%

y = 0.0089x + 0.8425 
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Type of Test Step Test, Recovery Date    11/7/11

Well Number Well 14 - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 65.89 ft. below measuring point        Test Start Date: 11/7/11 11:02

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

11/7/11 11:02:00 65.89 0.00 Static

11/7/11 11:02:00 71.22 5.33 Step 1 - 75 GPM

11/7/11 11:02:00 75.50 9.61

11/7/11 11:02:30 74 73.70 7.81

11/7/11 11:04:00 73.74 7.85

11/7/11 11:05:00 73.74 7.85

11/7/11 11:06:00 74.10 8.21

11/7/11 11:07:00 74.25 8.36

11/7/11 11:08:00 74.28 8.39

11/7/11 11:09:00 74.39 8.50

11/7/11 11:10:00 74.54 8.65

11/7/11 11:11:00 74.55 8.66

11/7/11 11:12:00 74.73 8.84

11/7/11 11:14:00 74.90 9.01

11/7/11 11:16:00 74.5 75.13 9.24

11/7/11 11:34:00 75.88 9.99

11/7/11 11:36:00 75.95 10.06

11/7/11 11:38:00 74.8 75.99 10.10

11/7/11 11:40:00 74.4 76.03 10.14

11/7/11 11:42:00 75.73 9.84

11/7/11 11:44:00 75.09 9.20

11/7/11 11:46:59 75.09 9.20

11/7/11 11:47:00 126 79.30 13.41 Step 2 - 125 GPM

11/7/11 11:47:20 79.90 14.01

11/7/11 11:47:40 80.25 14.36

11/7/11 11:47:56 80.45 14.56

11/7/11 11:48:20 80.75 14.86

11/7/11 11:48:40 80.91 15.02

11/7/11 11:49:10 81.03 15.14

11/7/11 11:50:00 81.15 15.26

OBSERVATIONS DURING PUMP TEST
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Type of Test Step Test, Recovery Date    11/7/11

Well Number Well 14 - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 65.89 ft. below measuring point        Test Start Date: 11/7/11 11:02

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

OBSERVATIONS DURING PUMP TEST

11/7/11 11:50:30 81.32 15.43 Step 2 - 125 GPM

11/7/11 11:51:18 81.42 15.53

11/7/11 11:52:00 81.55 15.66

11/7/11 11:53:00 81.69 15.80

11/7/11 11:54:00 81.70 15.81

11/7/11 11:55:00 81.93 16.04

11/7/11 11:56:00 82.01 16.12

11/7/11 11:58:00 82.13 16.24

11/7/11 11:59:00 82.19 16.30 Step 3 - 200 GPM

11/7/11 11:59:10 82.50 16.61

11/7/11 11:59:25 88.00 22.11

11/7/11 11:59:35 88.60 22.71

11/7/11 11:59:45 89.05 23.16

11/7/11 12:00:11 89.49 23.60

11/7/11 12:00:35 89.95 24.06

11/7/11 12:00:45 90.15 24.26

11/7/11 12:01:12 90.42 24.53

11/7/11 12:02:00 90.90 25.01

11/7/11 12:02:30 91.10 25.21

11/7/11 12:03:30 91.40 25.51

11/7/11 12:04:00 91.50 25.61

11/7/11 12:05:00 91.72 25.83

11/7/11 12:06:30 91.97 26.08

11/7/11 12:08:00 92.22 26.33

11/7/11 12:09:00 92.42 26.53

11/7/11 12:10:30 92.53 26.64

11/7/11 12:13:00 92.88 26.99

11/7/11 12:15:00 93.12 27.23

11/7/11 12:17:00 93.32 27.43

11/7/11 12:19:00 93.50 27.61

11/7/11 12:21:00 202 93.70 27.81

11/7/11 12:23:00 93.90 28.01

11/7/11 12:25:00 94.06 28.17
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Type of Test Step Test, Recovery Date    11/7/11

Well Number Well 14 - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 65.89 ft. below measuring point        Test Start Date: 11/7/11 11:02

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

OBSERVATIONS DURING PUMP TEST

11/7/11 12:27:00 94.28 28.39 Step 3 - 200 GPM

11/7/11 12:29:00 94.42 28.53

11/7/11 12:31:00 94.58 28.69

11/7/11 12:33:00 94.63 28.74

11/7/11 12:35:00 94.78 28.89

11/7/11 12:38:00 202 94.96 29.07

11/7/11 12:41:00 95.20 29.31

11/7/11 12:43:00 95.41 29.52

11/7/11 12:46:00 95.56 29.67

11/7/11 12:49:00 95.60 29.71

11/7/11 12:51:00 95.80 29.91

11/7/11 12:51:23 105.50 39.61 Step 4 - 325 GPM

11/7/11 12:51:31 106.45 40.56

11/7/11 12:51:39 107.32 41.43

11/7/11 12:51:47 108.00 42.11

11/7/11 12:52:55 108.05 42.16

11/7/11 12:52:11 108.45 42.56

11/7/11 12:52:20 108.80 42.91

11/7/11 12:52:45 109.00 43.11

11/7/11 12:53:00 109.18 43.29

11/7/11 12:53:23 109.45 43.56

11/7/11 12:54:00 109.94 44.05

11/7/11 12:54:30 110.11 44.22

11/7/11 12:55:00 110.30 44.41

11/7/11 12:55:30 110.43 44.54

11/7/11 12:56:00 325 110.64 44.75

11/7/11 12:57:00 110.94 45.05

11/7/11 12:58:00 111.25 45.36

11/7/11 12:59:00 111.46 45.57

11/7/11 13:00:00 111.69 45.80

11/7/11 13:01:00 111.92 46.03

11/7/11 13:02:00 112.09 46.20

11/7/11 13:03:00 112.25 46.36

11/7/11 13:04:00 112.48 46.59
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Type of Test Step Test, Recovery Date    11/7/11

Well Number Well 14 - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 65.89 ft. below measuring point        Test Start Date: 11/7/11 11:02

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

OBSERVATIONS DURING PUMP TEST

11/7/11 13:50:00 322.8 116.94 51.05 Step 4 - 325 GPM

11/7/11 13:53:00 117.09 51.20

11/7/11 13:56:00 117.28 51.39

11/7/11 14:13:00 118.15 52.26

11/7/11 14:14:59 118.15 52.26 Step 4 - 325 GPM

11/7/11 14:15:00 0 107.32 41.43 Recovery

11/7/11 14:15:20 96.10 30.21

11/7/11 14:15:40 92.00 26.11

11/7/11 14:15:53 90.10 24.21

11/7/11 14:16:10 88.55 22.66

11/7/11 14:16:29 87.45 21.56

11/7/11 14:16:40 86.76 20.87

11/7/11 14:16:49 86.10 20.21

11/7/11 14:17:04 85.34 19.45

11/7/11 14:17:20 84.74 18.85

11/7/11 14:17:43 84.29 18.40

11/7/11 14:17:58 83.90 18.01

11/7/11 14:18:16 83.42 17.53

11/7/11 14:18:34 83.08 17.19

11/7/11 14:18:45 82.78 16.89

11/7/11 14:19:01 82.35 16.46

11/7/11 14:19:27 82.00 16.11

11/7/11 14:20:00 81.56 15.67

11/7/11 14:20:30 81.18 15.29

11/7/11 14:21:00 80.83 14.94

11/7/11 14:21:30 80.42 14.53

11/7/11 14:22:00 80.14 14.25

11/7/11 14:22:30 79.86 13.97

11/7/11 14:23:00 79.58 13.69

11/7/11 14:24:00 79.18 13.29

11/7/11 14:25:00 78.73 12.84

11/7/11 14:26:00 78.34 12.45

11/7/11 14:27:00 77.72 11.83

11/7/11 14:28:00 77.53 11.64
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Type of Test Step Test, Recovery Date    11/7/11

Well Number Well 14 - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 65.89 ft. below measuring point        Test Start Date: 11/7/11 11:02

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

OBSERVATIONS DURING PUMP TEST

11/7/11 14:29:00 0 77.12 11.23 Recovery

11/7/11 14:30:00 76.90 11.01

11/7/11 14:31:00 76.74 10.85

11/7/11 14:32:00 76.48 10.59

11/7/11 14:33:00 76.28 10.39

11/7/11 14:35:00 75.84 9.95

11/7/11 14:37:00 75.38 9.49

11/7/11 14:39:00 75.02 9.13

11/7/11 14:41:00 74.68 8.79

11/7/11 14:43:00 74.34 8.45

11/7/11 14:45:00 74.02 8.13

11/7/11 14:47:00 73.80 7.91

11/7/11 14:51:00 73.25 7.36

11/7/11 14:53:00 72.85 6.96

11/7/11 14:56:00 72.69 6.80

11/7/11 14:59:00 72.48 6.59

11/7/11 15:02:00 72.12 6.23

11/7/11 15:05:00 72.00 6.11

11/7/11 15:08:00 71.68 5.79

11/7/11 15:12:00 71.35 5.46

11/7/11 15:17:00 71.06 5.17

11/7/11 15:20:00 70.90 5.01

11/7/11 15:25:00 70.68 4.79
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Type of Test Constant Rate, Recovery Date    11/8/11 to 11/11/11

Well Number Well 14 - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 64.37 ft. below measuring point        Test Start Date: 11/8/11 15:38

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

11/8/11 15:38:00 - 64.37 0.00 Static

11/8/11 15:38:16 79.70 15.33 Constant - 325 GPM

11/8/11 15:38:26 88.50 24.13

11/8/11 15:38:34 90.20 25.83

11/8/11 15:38:41 91.62 27.25

11/8/11 15:38:53 93.15 28.78

11/8/11 15:39:02 93.92 29.55

11/8/11 15:39:25 95.80 31.43

11/8/11 15:39:33 96.20 31.83

11/8/11 15:39:50 97.00 32.63

11/8/11 15:40:18 98.00 33.63

11/8/11 15:40:54 98.85 34.48

11/8/11 15:41:51 100.10 35.73

11/8/11 15:42:31 100.82 36.45

11/8/11 15:43:17 101.50 37.13

11/8/11 15:43:58 102.00 37.63

11/8/11 15:45:13 102.80 38.43

11/8/11 15:47:53 104.20 39.83

11/8/11 15:49:00 105.19 40.82

11/8/11 15:50:00 105.53 41.16

11/8/11 15:53:00 106.04 41.67

11/8/11 15:54:00 106.50 42.13

11/8/11 15:55:00 107.08 42.71

11/8/11 16:00:00 108.17 43.80 Adjusted flow to 325

11/8/11 16:05:00 321 108.00 43.63

11/8/11 16:07:00 108.60 44.23

11/8/11 16:08:00 108.83 44.46

11/8/11 16:10:00 109.40 45.03

11/8/11 16:13:00 109.70 45.33

11/8/11 16:15:00 110.00 45.63

OBSERVATIONS DURING PUMP TEST

Page 1 of 4



Type of Test Constant Rate, Recovery Date    11/8/11 to 11/11/11

Well Number Well 14 - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 64.37 ft. below measuring point        Test Start Date: 11/8/11 15:38

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

OBSERVATIONS DURING PUMP TEST

11/8/11 16:17:00 320 110.48 46.11 Constant - 325 GPM

11/8/11 16:19:00 110.65 46.28

11/8/11 16:21:00 110.67 46.30

11/8/11 16:23:00 111.00 46.63

11/8/11 16:27:00 111.55 47.18

11/8/11 16:30:00 109.00 44.63

11/8/11 16:34:00 318 111.03 46.66

11/8/11 16:36:00 111.09 46.72

11/8/11 16:38:00 112.16 47.79

11/8/11 16:42:00 317 112.60 48.23

11/8/11 16:47:00 113.10 48.73

11/8/11 16:52:00 320 113.49 49.12

11/8/11 17:17:00 115.31 50.94

11/8/11 17:28:00 115.86 51.49

11/8/11 17:38:00 116.47 52.10

11/8/11 17:42:00 116.62 52.25

11/8/11 17:50:00 118.31 53.94

11/8/11 17:54:00 118.52 54.15

11/8/11 18:06:00 118.72 54.35

11/8/11 21:08:00 124.13 59.76

11/8/11 22:07:00 125.26 60.89

11/9/11 1:00:00 127.33 62.96

11/9/11 5:58:00 129.48 65.11

11/9/11 8:08:00 130.13 65.76

11/9/11 8:41:00 130.27 65.90

11/9/11 12:16:00 131.00 66.63

11/9/11 17:32:00 130.15 65.78

11/10/11 6:56:00 130.95 66.58

11/10/11 8:41:00 130.90 66.53

11/10/11 10:29:00 130.94 66.57

11/10/11 12:35:00 130.61 66.24

11/10/11 14:22:00 130.45 66.08 Constant - 325 GPM

11/10/11 14:27:00 0 121.00 56.63 Recovery
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Type of Test Constant Rate, Recovery Date    11/8/11 to 11/11/11

Well Number Well 14 - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 64.37 ft. below measuring point        Test Start Date: 11/8/11 15:38

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

OBSERVATIONS DURING PUMP TEST

11/10/11 14:27:33 0 108.00 43.63 Recovery

11/10/11 14:27:42 104.80 40.43

11/10/11 14:27:52 103.60 39.23

11/10/11 14:28:04 102.30 37.93

11/10/11 14:28:16 101.50 37.13

11/10/11 14:28:29 100.63 36.26

11/10/11 14:28:40 99.95 35.58

11/10/11 14:29:05 98.72 34.35

11/10/11 14:29:24 98.12 33.75

11/10/11 14:29:39 97.70 33.33

11/10/11 14:29:54 97.40 33.03

11/10/11 14:30:07 97.00 32.63

11/10/11 14:30:19 96.75 32.38

11/10/11 14:30:33 96.40 32.03

11/10/11 14:30:49 96.10 31.73

11/10/11 14:31:12 95.84 31.47

11/10/11 14:31:36 95.28 30.91

11/10/11 14:32:00 95.03 30.66

11/10/11 14:32:40 94.60 30.23

11/10/11 14:33:04 94.23 29.86

11/10/11 14:33:23 93.90 29.53

11/10/11 14:33:42 93.75 29.38

11/10/11 14:34:09 93.50 29.13

11/10/11 14:34:42 93.24 28.87

11/10/11 14:35:08 92.87 28.50

11/10/11 14:35:38 92.64 28.27

11/10/11 14:36:12 92.31 27.94

11/10/11 14:37:10 91.89 27.52

11/10/11 14:37:44 91.64 27.27

11/10/11 14:38:20 91.44 27.07

11/10/11 14:38:54 91.28 26.91

11/10/11 14:39:41 90.88 26.51

11/10/11 14:40:45 90.57 26.20

11/10/11 14:42:32 89.96 25.59

Page 3 of 4



Type of Test Constant Rate, Recovery Date    11/8/11 to 11/11/11

Well Number Well 14 - Pumping Well Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 64.37 ft. below measuring point        Test Start Date: 11/8/11 15:38

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

OBSERVATIONS DURING PUMP TEST

11/10/11 14:43:00 0 89.75 25.38 Recovery

11/10/11 14:44:00 89.40 25.03

11/10/11 14:45:00 89.20 24.83

11/10/11 14:46:00 88.85 24.48

11/10/11 14:47:00 88.55 24.18

11/10/11 14:48:00 88.29 23.92

11/10/11 14:49:00 88.10 23.73

11/10/11 14:51:00 87.65 23.28

11/10/11 14:53:00 87.20 22.83

11/10/11 14:55:00 86.80 22.43

11/10/11 14:57:00 86.28 21.91

11/10/11 14:59:00 85.98 21.61

11/10/11 15:01:00 85.68 21.31

11/10/11 15:03:00 85.25 20.88

11/10/11 15:06:00 84.83 20.46

11/10/11 15:09:00 84.42 20.05

11/10/11 15:12:00 84.01 19.64

11/10/11 15:15:00 83.65 19.28

11/10/11 15:18:00 83.31 18.94

11/10/11 15:21:00 82.98 18.61

11/10/11 15:28:30 82.28 17.91

11/10/11 15:35:00 81.58 17.21

11/10/11 15:41:00 81.15 16.78

11/10/11 15:54:00 80.04 15.67

11/10/11 15:59:00 79.80 15.43

11/10/11 16:11:00 79.01 14.64

11/10/11 16:21:00 78.33 13.96

11/10/11 16:44:00 77.18 12.81

11/10/11 16:59:00 76.49 12.12

11/10/11 17:18:00 75.33 10.96

11/10/11 17:32:00 75.30 10.93

11/10/11 18:08:00 74.20 9.83

11/11/11 11:50:00 65.34 0.97

Page 4 of 4



Type of Test Observation Well for Well 14 Date    10/27/11 to 11/15/11 

Well Number MW-1D Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 118.03 ft. below measuring point        Test Start Date: 11/7/11

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

10/27/11 16:42 - 118.00 0.00 Pre test

11/4/11 12:00 0 118.03 0.00 Pre test

11/7/11 13:25 325 117.89 -0.14 Step 4

11/8/11 16:14 325 117.97 -0.06 Constant Rate

11/8/11 21:46 325 117.93 -0.10 Constant Rate

11/9/11 1:43 325 118.05 0.02 Constant Rate

11/9/11 6:38 325 118.24 0.21 Constant Rate

11/9/11 7:40 325 118.29 0.26 Constant Rate

11/9/11 12:35 325 118.43 0.40 Constant Rate

11/9/11 18:27 325 118.78 0.75 Constant Rate

11/10/11 6:49 325 118.79 0.76 Constant Rate

11/10/11 12:27 325 118.82 0.79 Constant Rate

11/10/11 15:00 0 118.91 0.88 Recovery

11/10/11 17:45 0 119.02 0.99 Recovery

11/11/11 11:33 0 118.33 0.30 Recovery

11/15/11 15:00 - 118.00 -0.03 Post Test

OBSERVATIONS DURING PUMP TEST

Page 1 of 1



Type of Test Observation Well for Well 14 Date    11/7/11 to 11/15/11

Well Number MW-1S Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 91.88 ft. below measuring point        Test Start Date: 11/7/11

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

11/7/11 10:27 - 91.88 0.00 Static

11/7/11 13:29 325 91.89 0.01 Step 4

11/8/11 16:19 325 91.78 -0.10 Constant Rate

11/8/11 21:51 325 92.42 0.54 Constant Rate

11/9/11 1:50 325 93.02 1.14 Constant Rate

11/9/11 6:42 325 93.73 1.85 Constant Rate

11/9/11 7:43 325 93.90 2.02 Constant Rate

11/9/11 12:37 325 94.49 2.61 Constant Rate

11/9/11 18:30 325 95.00 3.12 Constant Rate

11/10/11 6:51 325 95.80 3.92 Constant Rate

11/10/11 12:24 325 96.10 4.22 Constant Rate

11/10/11 14:57 0 96.08 4.20 Recovery

11/10/11 17:48 0 95.86 3.98 Recovery

11/11/11 11:35 0 93.50 1.62 Recovery

11/15/11 15:30 - 91.65 -0.23 Post Test

OBSERVATIONS DURING PUMP TEST

Page 1 of 1



Type of Test Observation Well for Well 14 Date    11/7/11 to 11/11/11

Well Number LC-038 Project Number 104-10-06

Location Amador Water Agency - Lake Camanche

Tested By MM, KTS, PD

Data Logger Information 300 ft Heron Water Level Meter/ 300 ft Solinst Water Level Meter

General Notes:

Static Water Level: 91.88 ft. below measuring point        Test Start Date: 11/7/11

Date Time
Flow Rate 

(gpm)

Water Level

(ft bmp)
SW - S0 Notes

11/7/11 11:33 75 64.20 0.00 Step 1

11/7/11 14:08 325 72.01 7.81 Step 4

11/7/11 15:41 0 65.33 1.13 Recovery

11/8/11 16:04 325 66.60 2.40 Constant Rate

11/8/11 21:16 325 74.54 10.34 Constant Rate

11/9/11 1:15 325 76.17 11.97 Constant Rate

11/9/11 6:13 325 76.94 12.74 Constant Rate

11/9/11 7:50 325 76.61 12.41 Constant Rate

11/9/11 12:09 325 77.02 12.82 Constant Rate

11/9/11 17:53 325 76.14 11.94 Constant Rate

11/10/11 7:03 325 79.21 15.01 Constant Rate

11/10/11 10:36 325 79.98 15.78 Constant Rate

11/10/11 12:46 325 79.97 15.77 Constant Rate

11/10/11 15:22 0 70.96 6.76 Recovery

11/11/11 12:00 0 63.15 -1.05 Recovery

OBSERVATIONS DURING PUMP TEST

Page 1 of 1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E 

GEOPHYISCAL REPORT 

  



























PLATE

DRAWN BY:  G.RANDALL APPROVED BY:  DJK

NORCAL GEOPHYSICAL CONSULTANTS INC.

CLIENT:  DUNN ENVIRONMENTAL, INC.

LOCATION:  LAKE CAMANCHE, AMADOR COUNTY, CALIFORNIA

JOB #:  10-952.02

DATE:  MAR. 2012

ELECTRICAL RESISTIVITY PROFILES
LINES 1, 2 & 3

LAKE CAMANCHE WID #7
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PLATE

DRAWN BY:  G.RANDALL APPROVED BY:  DJK

NORCAL GEOPHYSICAL CONSULTANTS INC.

CLIENT:  DUNN ENVIRONMENTAL, INC.

LOCATION:  LAKE CAMANCHE, AMADOR COUNTY, CALIFORNIA

JOB #:  10-952.02

DATE:  MAR. 2012

ELECTRICAL RESISTIVITY
INTERPRETATION

LAKE CAMANCHE WID #7
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APPENDIX F 

BORING, WELL COMPLETION LOGS AND WATER LEVELS 

  



DATE: 04/13/2011
SCALE: Not to Scale

DRAWN: MM
CHECKED: PFD

PROJECT NO: 104-10-09

FIGURE

DRAFT MW-1S (SHALLOW) AS BUILT
LAKE CAMANCHE WID 7 - GROUND WATER 

SUPPLY STUDY

AMADOR COUNTY, CA

Ground Surface

Stainless-Steel Centralizer
(Every 100 feet)

PVC Well Casing 2 inch Nominal Dia.
 Sch. 40

37 feet 

MW-1S (Shallow)

J-Plug

Lockable Security Casing

7 7/8 inch Diameter Borehole

206 feet bgs

232 feet bgs

252 feet bgs

287 feet bgs

307 feet bgs

312 feet bgs
313 feet bgs

Seal (Bentonite)

7 Sack Cement Sanitary Seal

35 feet

Drilling Co.: Fredrick Pump and 
Supply

Drilling Rig Type & Method:  Air 
Rotary

Ground Surface Elev. and 
Location:  Approx. 272 feet MSL, 
Lake Camanche Unit 3-B

Borehole Diameter: 7 7/8 inch

Casing Joint Type:  
Flush threaded

Type/Size of Casing:  
Campbell Monoflex 2 inch 
Schedule 40 PVC.

Type/Size of Screen:  
Campbell Monoflex 2 inch 
Schedule 40 PVC

Screen Slot Size:  
0.020 inch machine slotted

Type/Amount of Sanitary Seal:
7 sack cement, 0.8 cubic yards

Type/Amount of Fill Seal: 
2:1 Mix of Cetco™ Puregold 
Medium Bentonite Chips and 
Goose Hill Rock Pea Gravel
34.8 cubic feet of bentonite
17.4 cubic feet of pea gravel
52.2 cubic feet total

Type/Amount of Seal:  
Cetco™ Coated 1/4 inch 
Bentonite Tablets
5 50 lb buckets (3.3 cubic feet)

Type/Amount of Gravel Pack:
RMC Lapis Luster #3 Monterey 
Beach Sand
35 100 lb bags (24.4 cubic feet)

#3 Sand (RMC Lapis Luster Monterey 
Beach Sand) 

PVC Well Screen 2 inch Nominal Dia.
 Sch. 40, 0.020 inch slotsize

PVC Well Screen 2 inch Nominal Dia.
Sch. 40, 0.020 inch slot size310 feet bgs

12 ½ inch Diameter Borehole

217 feet bgs

4’ x 4’ Concrete Pad

230 feet bgs

Fill Seal: Medium Bentonite Chips and 
Pea Gravel 2:1 Mix

29 feet

Four 6 inch 
Diameter
Steel Bollards

130 feet bgs

PVC Well Casing 2 inch Nominal Dia.
 Sch. 40 with End Cap

FOR GEOLOGIC LOG REFER TO MW-1D BORING LOG AND WELL CONSTRUCTION



DATE: 04/13/2011
SCALE: Not to Scale

DRAWN: JF/MM
CHECKED: PFD

PROJECT NO: 104-10-09

FIGURE

DRAFT MW-1D (DEEP) AS BUILT 
LAKE CAMANCHE WID 7 - GROUND WATER 

SUPPLY STUDY

AMADOR COUNTY, CA

Ground Surface

Stainless-Steel Centralizer
(Every 50 feet)

720 feet bgs

Natural Backfill

PVC Well Casing 2 inch Nominal Dia.
Sch. 40

410 feet bgs

1/4” Cetco Bentonite Tablets

6 inch Diameter Borehole

6 5/8 inch OD Steel Casing

20 inch Diameter Borehole

20 feet bgs

Backfill 2 x 6 Peagravel

7 Sack Cement Sanitary Seal

MW-1D (Deep)

J-Plug

Steel Cover Plate with Lockable Lid

7 7/8 inch Diameter Borehole

418 feet bgs
420 feet bgs

440 feet bgs

485 feet bgs

495 feet bgs

505 feet bgs

523 feet bgs
530 feet bgs

600 feet bgs

390 feet bgs

3/8 inch Coarse Bentonite Chips

No. 8 Sand (438 - 523 ft.)

370 feet bgs

320 feet bgs

270 feet bgs

220 feet bgs

170 feet bgs

120 feet bgs

70 feet bgs

29 feet bgs

Drilling Co.: Fredrick Pump and 
Supply

Drilling Rig Type & Method:  Air 
Rotary

Ground Surface Elev. and 
Location:  Approx. 272 feet MSL, 
Lake Camanche Unit 3-B

Borehole Diameter:  7 to 10 inch

Joint Type:  Welded steel, flush 
threaded PVC

Type/Size of Conductor Casing:
Steel 6 5/8 inch diameter x 0.188 
wall, ASTM A-53B

Type/Size of Casing:  Campbell 
Monoflex 2 inch Schedule 40 
PVC.

Type/Size of Screen:  Campbell 
Monoflex 2 inch Schedule 40 
PVC.

Screen Slot Size:  0.020 inch 
machine slotted

Type/Amount of Sanitary Seal:
0.8 cubic yards 7 sack cement

Type/Amount of Backfill Inside 
6” Casing:  
3/8” pea gravel, 2.5 cubic yards

Type/Amount of Backfill 
Outside 6” Casing:  
400 gallons of water with 5 bags 
of Baroid® Quick Gel drilling mud 
and 3 bags of granular bentonite; 
2 bags of Holeplug® 3/8 inch 
coarse  bentonite chips from 29 to 
33’

Type/Amount of 390’ to 418’ 
Seal:  Holeplug® Coarse 
Bentonite Chips 3/8” - 10 50 lb 
bags (6.7 cu. ft.)

Type/Amount of Gravel Pack:
438 - 523 feet: SRI No. 8 Sand, 2 
cu. yd. (54 cu. ft.)
418 - 438 feet: Cemex™ No. 3 
Sand 100 lbs/bag x 25 bgs (16.7 
cu. ft.)

Type/Amounty of Lower Seal:  
Cetco™ Coated Pellets Time 
Release 50 lbs/bucket x 7 buckets 
(± 4.7 cu. ft.) 

No. 3 Sand (418 - 438 ft.)

PVC Well Screen 2 inch Nominal Dia.
 Sch. 40, 0.020 inch slot size

PVC Well Screen 2 inch Nominal Dia.
Sch. 40, 0.020 inch slot size

Drilling Mud and Bentonite

3/8 inch Coarse Bentonite Chips

Pea Gravel to +1 ft

33 feet bgs

Four 6 inch 
Diameter
Steel Bollards

438 feet bgs

PVC Well Casing 2 inch Nominal Dia.
Sch. 40 with Endcap

4’ x 4’ Concrete Pad



DATE: 04/25/2011
SCALE: Not to Scale

DRAWN: MM
CHECKED: PFD

PROJECT NO: 104-10-09

FIGURE

DRAFT MW-2 AS BUILT
LAKE CAMANCHE WID 7 - GROUND WATER 

SUPPLY STUDY

AMADOR COUNTY, CA

Ground Surface

Stainless-Steel Centralizer
(Every 100 feet)

PVC Well Casing 4 inch Nominal Dia.
 Sch. 40

MW-2

J-Plug

Lockable Security Casing

9 inch Diameter Borehole

160 feet bgs

170 feet bgs

175 feet bgs
183 feet bgs

Seal (Bentonite)

7 Sack Cement Sanitary Seal

Drilling Co.: Fredrick Pump and 
Supply

Drilling Rig Type & Method:  Air 
Rotary

Ground Surface Elev. and 
Location:  305 ft, South of Quiver 
and Curran Road

Borehole Diameter: 9 inch

Casing Joint Type:  
Flush threaded

Type/Size of Casing:  
Campbell Monoflex 4 inch 
Schedule 40 PVC.

Type/Size of Screen:  
Campbell Monoflex 4 inch 
Schedule 40 PVC.

Screen Slot Size:  
0.020 inch machine slotted

Type/Amount of Sanitary Seal:
1.3 cu. yrd. 7 sack cement

Type/Amount of Seal:  
®Cetco  medium bentonite chips

(183-185) 1.3 cu. ft.
(29-70) 8.7 cu. ft.

Type/Amount of Gravel Pack:
(175 to 183) 1.3 cubic yards of 
RMC Lapis Luster #3 Monterey 
Beach Sand and 1.3 cubic yards 
of 3/8 inch pea gravel
(175 to 183) 27 cu. ft. of RMC 
Lapis Luster #3 Monterey Beach 
Sand

#3 Sand (RMC Lapis Luster Monterey 
Beach Sand) 

PVC Well Screen 4 inch Nominal Dia.
 Sch. 40, 0.020 inch slotsize

PVC Well Screen 4 inch Nominal Dia.
Sch. 40, 0.020 inch slot size

12 ½ inch Diameter Borehole

4’ x 4’ Concrete Pad

29 feet bgs

Four 6 inch 
Diameter
Steel Bollards

100 feet bgs

PVC Well Casing 4 inch Nominal Dia.
 Sch. 40 with End Cap

80 feet bgs

90 feet bgs

70 feet bgs

185 feet bgs
#3 Sand (RMC Lapis Luster Monterey 
Beach Sand) and 3/8 inch pea gravel

Natural Backfill

520 feet bgs
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DE Project No.: 104-10-09
DE Project: Amador Water Agency - Lake Camanche

Boring Log and Monitoring Well Construction

USCS Description Well Completion
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Drilling Method:

Logging Geologist:

Reviewed By:
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Mark Fredrick Pump and Supply

Air Rotary
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Geologic

DE Project No.: 104-10-09
DE Project: Amador Water Agency - Lake Camanche

Boring Log and Monitoring Well Construction

USCS Description Well Completion
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Drilling Method:

Logging Geologist:

Reviewed By:
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SEE MW-1D LOG FOR LITHOLOGIC DESCRIPTION

Lake Camanche Unit 3-B

Mark Fredrick Pump and Supply

Air Rotary
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SP

MV50 75

Geologic

DE Project No.: 104-10-09
DE Project: Amador Water Agency - Lake Camanche

Boring Log and Monitoring Well Construction

USCS Description Well Completion
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MW-1D (Deep)

Page 1 of  3

Log

Location:

Driller:

Drilling Method:

Logging Geologist:

Time,

Date,

Reviewed By:

Single Point Res

40 120
Running

Total GPM

Groundwater Supply Study

(See As Built

for more detail)Form.
Symbol

(0 -  5) Sandy Silt (ML); brown 10YR 5/3; 60% silt, 40% fine sand; moist, soft,
loose

(5 -  15) Silty Sand (SM); brown 10YR 5/3; 30% silt, 70% fine sand; dry, loose

(15 -  20) Silty Sand (SM); very dark brown 10YR 2/2; 20-30% silt, 65% fine
sand, 10-15% medium sand; soft, loose, moist

(20 -  30) Sand with Silt (SP); very dark brown 10YR 2/2; soft, loose, moist

(30 -  35) Silty Sand (SM); very dark brown 7.5YR 2.5/2; 30% silt, 70% fine
sand, 10-15% medium sand; soft, loose, moist

(35 -  40) Silty Sand to Silt (SM-ML); brown 10YR 4/3; 40-50% silt, 50-60% fine
 sand

(40 -  45) Sandy Silt (ML); light yellowish brown 2.5Y; minor clay content, silt,
minor fine sand; soft, moist

(45 -  50) Sandy Silt to Siltstone (ML-SLT); light olive brown 2.5Y 5/3; silt,
minor clay, fine sand; hard

(50 -  55) Clayey Sandy Silt; light olive brown 2.5Y 5/3; 20% clay, 60% silt,
20% fine sand; soft, moist, loose

(55 -  60) Sandy Clay to Silt (CL-ML); light olive brown 2.5Y 5/3; 80% silt to
clay, 20% fine to medium sand; soft, moist, cohesive

(60 -  65) Silty Sand (ML); dark grayish brown 10YR 4/2; 20% silt, 60% fine
sand, 20% medium sand; loose, moist to wet

(65 -  85) Sand (SP); black; 15-45% fine sand, 15-45% medium sand, 15%
coarse sand; loose, moist, wet, dominantly andesitic with feldspar, quartz;
andestic grains are indicative of Mehrten Formation ( Tm )

(85 -  95) Interbedded Silt and Sand (ML/SP); brown 10YR 4/3; silt and
medium sand; wet, silt is hard

(95 -  100) Silt to Siltstone (ML-SLT); light yellow brown 2.5Y 6/3 with greenish
and reddish mottling; hard, wet

(100 -  105) Sandy Silt to Siltstone (ML-SLT); light yellow brown 2.5Y 6/3 with
greenish and reddish mottling; silt, 10-15% fine sand; hard, wet, clay interbeds

(105 -  115) Sandy Silt to Siltstone (ML-SLT); light olive brown 2.5Y 5/3 with
variable color; 70% silt, 30% fine sand; hard

(115 -  125) Silty Sand to Sandy Silt (SM-ML); light olive brown 2.5Y 5/3 with
variable color; 40% silt, 50% fine sand, 10% medium sand; hard

(125 -  130) Interbedded Sand and Silt (SP/ML); brown 10YR 4/3; silt and
medium sand; wet, silt is hard

(130 -  135) Sandy Silt to Silty Sand (ML-SM); light olive brown 2.5Y 5/3 with
variable color; 40% silt, 50% fine sand, 10% medium sand; hard, silt interbeds
(gley 2 4/10BG)

(135 -  140) Silt (ML); dark greenish gray gley 2 4/10BG; silt with trace coarse
sand; soft to hard, wet; green-gray silt is indicative of Valley Springs Formation
(Tvs), possibly reworked and present in Tm

(140 -  150) Sandy Silt with Sand Interbeds (ML/SP); brown 10YR 4/3; silt with
trace fine sand; hard silt

(150 -  165) Siltstone (SLT); gray brown 10YR 5/2 to black; hard, fine to
medium sand interbeds, possible reworking of Tvs within base of Tm

(165 -  170) Silt with clay (ML); black and dark greenish gray gley 2 4/5BG; silt
with minor clay; cemented fragments present

(170 -  180) Clay to Silt (CL-ML); black and dark greenish gray gley 2 4/5BG;
silt to clay; cemented fragments present

(180 -  195) Silt with Clay Interbeds (ML/CL); black and dark greenish gray gley
 2 4/5BG; silt and clay; clay interbeds are soft and silt is hard; minor sand
interbeds

(195 -  205) Silt (ML); black and dark greenish gray gley 2 4/5BG; silt; hard

(205 -  213) Silt with Sand Interbeds (ML/SP); dark greenish gray gley 2 4/5B
to black; fine to medium sand interbeds - sand is heavily andesitic with minor
quartz and lithic fragments

(213 -  217) Gravel (GP); no recovery

(217 -  240) Sand (SP); black; fine to medium grained; wet, soft, 60% andesite
grains, 30% lithic grains, 10% quartz

(240 -  255) Sand to Sandstone (SP-SS); black; fine to medium grained; wet,
soft

Weak cementation

Silt material is brown in color

Clay interbeds are dark greenish gray gley 2 4/5B

Lake Camanche Unit 3-B

Mark Fredrick Pump and Supply

Air Rotary

Max Marchol

12/16/2010

10:40

10:46

10:52

10:56

11:00

11:05

11:07

11:11

11:14

11:18

11:20

11:24

11:27
10 GPM

11:32

11:34
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11:38

11:42

11:46

11:49

11:51

11:56

11:56
35 GPM

12:03
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12:26

12:26
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12:41

12:44

12:45
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12:50

12:58

13:03
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13:12

13:14

13:18

Patrick F. Dunn

Tm

First
water



SP

MV50 75

Geologic

DE Project No.: 104-10-09
DE Project: Amador Water Agency - Lake Camanche

Boring Log and Monitoring Well Construction

USCS Description Well Completion
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MW-1D (Deep)

Page 2 of  3

Log

Location:

Driller:

Drilling Method:

Logging Geologist:

Time,

Date,

Reviewed By:

Single Point Res

40 120
Running

Total GPM

Groundwater Supply Study

(See As Built

for more detail)Form.
Symbol

(255 -  260) Siltstone (SLT); variable dark grayish brown 10YR 4/3 with green
and black; gravel interbed at base

(260 -  265) Siltstone (SLT); very dark gray 10YR 4/3 to black; silt; hard

(265 -  270) Siltstone (SLT); light to dark bluish gray gley 2 6/1 to 3/1; hard;
sand interbeds present

(270 -  275) Silt and Interbedded Clay (ML/CL); clay very dark greenish gray
gley 2 3/10BG; 50% clay, 50% silt

(275 -  280) Silt with Clay (ML);  and clay very dark greenish gray gley 2
3/10BG; silt with clay; cemented silt and soft clay

(280 -  290) Sand and Silt Interbeds (SP/ML); greenish gray to dark greenish
gray gley 1 6/1 to 4/1; fine to medium sand; from 280 to 320 sand is primarily
lithic fragments and andesitic material, <20% quartz

(290 -  300) Gravel and Silt Interbeds (GP/ML);  greenish gray to dark greenish
 gray gley 1 6/1 to 4/1; poor recovery on gravel

(300 -  315) Sand and Gravel (SP-GP); blue black; poor recovery on gravel

(315 -  320) Gravelly Sand (SW); blueish black; 30% fine sand, 40% medium to
 coarse sand, 30% fine gravel; cemented

(320 -  330) Siltstone with Interbedded Sand (SLT/SP); greenish gray gley 1
6/1 to 6/2; silt with medium sand

(330 -  340) Sand (SP); greenish gray gley 1 6/1 to 6/4; medium sand; fines to
a fine sand at base, sand is 60-70% lithics and 30-40% plagioclase and quartz,
 minor andesitic grains present; minor presence of andesitic grains indicates
Tvs

(340 -  350) Sand with Clay Interbeds (SP/CL); greenish gray gley 1 6/1 to 6/4
clay; fine to medium sand; angular sand and soft clay

(350 -  360) Silty Sand (SM); greenish gray gley 1 6/1 to 6/4; 15-20% silt, 80-
85% fine to medium sand

(360 -  365) Sand with Clay Interbeds (SP/CL); light gray clay and sand; soft
clay and loose sand

(365 -  375) Sand (SP); greenish gray gley 1 6/1 to 6/4; fine to medium sand,
70-80% lithics with minor andesite, 20% plagioclase and quartz

(375 -  380) Sand with Clay Interbeds (SP/CL); light gray clay and black sand

(380 -  385) Clay (CL); light gray; 70% clay, 30% fine sand; soft, plastic

(385 -  395) Sand and Interbedded Clay (SP); greenish gray gley 1 6/1 to 6/4,
light gray clay; primarily sand

(395 -  400) Siltstone (SLT); greenish gray gley 1 6/1 to 6/4; cemented

(400 -  495) Sand and Siltstone Interbeds (SP/SLT)

sand: fine to medium sand, 70-80% light colored lithics and 20-30% plagioclase
 and quartz, mica present

silt: greenish gray gley 1 6/1 to 6/4; silt with 10-20% fine to medium sand; hard;

Lake Camanche Unit 3-B

Mark Fredrick Pump and Supply

Air Rotary

Max Marchol

13:21

13:27
45 GPM

13:30

13:36

13:42

13:44

15:30

13:53

13:55

13:56

15:48

14:09

14:10

14:11
60 GPM

14:19

14:21

14:22

14:24

14:31

14:34

14:35

14:37

16:35

14:51

14:58

15:00

15:05

15:08

16:55

15:11

15:19

15:22

15:29

15:30

11:07

11:09

15:38

15:40
120 GPM

15:48

15:53

15:54

15:55

16:02

16:06

16:07

16:09

16:18

16:21

16:23

Patrick F. Dunn

Tm
Tvs
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(495 -  500) Siltstone (SLT); dark greenish gray gley 1 4/1; silt, trace fine sand
and clay; hard

(500 -  570) Sand and Siltstone Interbeds (SP/SLT)

(570 -  575) Sand (SP); greenish gray gley 1 6/1 to 4/1; trace silt, 80% fine
sand, 20% medium sand; wet, loose, sand is composed of plagioclase, quartz,
and mica with minor lithic fragments; sand composition is indicative of upper
Ione Formation (Ti)

(575 -  580) Clay (CL); dark greenish gray gley 1 4/1; clay with trace silt, sand;
soft, cohesive

(580 -  585) Sand (SP); greenish gray gley 1 4/1; trace silt, 50% fine sand, 50%
 coarse sand; sand is composed of plagioclase, quartz, and mica with minor
lithic fragments

(585 -  590) Clay (CL); gley 2 5/5B; clay with strace silt; very stiff and cohesive

(590 -  595) Clay and Siltstone Interbeds (CL/SLT); greenish gray gley 1 6/1 to
4/1

(595 -  600) Sand and Clay Interbeds (SP/CL); clay, sand: greenish gray gley 1
 4/1; medium to coarse sand; consists of plagioclase and quartz with significant
 mica - minor lithic fragments

(600 -  630) Siltstone with Clay Interbeds (SLT/CL); dark greenish gray gley 2
4/1; primarily siltstone with clay hard but crushable under finger pressure,
driller indicates clay is balling up around bit and slowing drilling

(630 -  635) Sand (SP); greenish gray; 50% fine sand, 50% medium sand;
composed of plagioclase, quartz, and mica with minor lithic fragments

(635 -  645) Siltstone with Clay Interbeds (SLT/CL); dark greenish gray gley 2
4/1 with brownish and blueish mottling; primarily siltstone; siltstone is brittle

(645 -  670) Siltstone with Clay Interbeds (SLT/CL); greenish gray gley 2 4/1
with blueish and black interbeds; trace fine sand, 15% lignite;  siltstone is
brittle; lignite is strong indicator of Ione Formation

(670 -  720) Siltstone (SLT); dark greenish gray gley 2 4/1 with gray and brown
variations; trace fine sand, <5% lignite; minor clay interbeds, brittle

Sand: fine to medium sand, 85% light colored lithics and 15% plagioclase and
quartz, mica present

Siltstone: greenish gray gley 1 6/1 to 6/4; trace fine sand, hard

Silt varies color to greenish gray gley 1 4/1 to 5/1

Color changes to greenish gray gley 2 4/1 with bluish and black interbeds

Minor clay interbeds

Clay interbeds, siltstone color varies to dark greenish gray gley 2 4/1

Minor clay interbeds

Lake Camanche Unit 3-B

Mark Fredrick Pump and Supply

Air Rotary

Max Marchol

16:27

16:35

16:39

16:44

16:46

16:52

16:54

16:55

17:00

12/17/2010
 10:22

10:38

10:45

10:56

11:07

11:09

11:10

11:12

11:19

11:21

300-400
 GPM

11:25

1/18/2011

13:25

13:46

13:52

14:06

14:13

14:14

14:18

14:32

14:37

14:44

14:46

14:55

14:59

15:04

15:08

15:30

Patrick F. Dunn

Tvs
Ti
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(0 -  15) Surface soils - no sample available

(15 -  20) Silty Sand to Sandy Silt (SM-ML); dark brown (10YR 3/3); 50% silt,
50% fine sand, trace medium sand; dry, cemented, highly andesitic; andesite
content is indicative of Tm

(20 -  35) Silty Sand (SM); very dark brown (10 YR 2/2); 20% silt, 70% fine
sand, 10% medium sand; angular, primarily lithics and andesite, minor quartz

(35 -  55) Silty Sand (SM); very dark gray (7.5 YR 3/1); 20% silt, 60% fine
sand, 20% medium sand; angular, cemented; 80% andesite and lithics, 20%
quartz, trace mica present

(55 -  60) Silt (ML); dark bluish gray; 80% silt, 20% fine sand; cemented

(60 -  65) Clay (CL); dark greenish gray (Gley 2 4/1 5BG); soft, plastic

(65 -  70) Clay and Siltstone Interbeds (CL/SLT);
clay: dark greenish gray (Gley 2 4/1 5BG); soft, plastic
SLT: bluish black (Gley 2 2.5/1 5BG); trace fine sand; cemented

(70 -  80) SLT: bluish black (Gley 2 2.5/1 5BG); trace fine sand; cemented

(80 -  90) Sandy Siltstone with Sand Interbeds (SLT/SP);
SLT: bluish black (Gley 2 2.5/1 5BG); trace fine sand; cemented
Sand: fine sand; primarily lithics with andesite content, angular; reworking of
Tvs into base of Tm

(90 -  100) Siltstone and Clay Interbeds (SLT/CL); primarily siltstone;
SLT: very dark greenish gray (Gley 2 3/1 5BG); trace fine sand; hard,
cemented
Clay: dark greenish gray (Gley 2 4/1 5BG); trace silt and fine sand; soft, plastic
SP: medium to coarse sand; very angular, primarily andesite and lithics with
minor quartz

(100 -  110) Sandy Siltstone(SLT); dark bluish black (Gley 2 2.5 5PB); 70% silt,
 30% medium sand; lithic and andesite fragments prominent, <10% quartz

(110 -  120) Clay with Siltstone Interbeds (CL/SLT);
Clay: dark greenish gray (G2 4/1 5BG); minor silt and fine sand; soft, plastic
SLT: very dark greenish gray (Gley 2 3/1 5BG); trace fine sand; hard,
cemented

(120 -  150) Siltstone with Sand and Clay Interbeds (SLT/SP/CL);
SLT: very dark greenish gray (Gley 2 3/1 5BG); trace fine sand; hard,
cemented
Clay: dark greenish gray (G2 4/1 5BG); minor silt and fine sand; soft, plastic
Sand: medium sand; primarily lithics with 10-20% quartz, some andesite
content
low or no andesite content indicates Tvs

(150 -  155) Clay (CL); dark greenish gray (Gley 2 4/1 5BG); trace silt and fine
sand; soft, plastic

(155 -  170) Silty Sand (SM); greenish gray (G2 5/1 5BG); 15% silt, 40% fine
sand, 45% medium sand; 75% quartz and plagioclase, 15-20% lithic grains, 5-
10% mica, no andesite, subrounded to angular

(170 -  180) Sand (SP); greenish gray to dark greenish gray (Gley 2 5/1 to 4/1
5BG); 30% fine sand, 60% medium sand, 10% coarse sand; 60% quartz and
plagioclase, 30% lithics, 10% mica

(180 -  185) Sand and Clay Interbeds (SP/CL);
Sand: greenish gray to dark greenish gray (Gley 2 5/1 to 4/1 5BG); 10% fine
sand, 60% medium sand, 10% coarse sand; 80% plagioclase and quartz, 20%
lithics and mica
Clay: light greenish gray to white (Gley 1 7/1 to 8/1 10G); soft, plastic; white
clays are indicative of Ti

(185 -  200) Clay (CL); light greenish gray (Gley 1 8/1 5BG); trace fine sand
and silt; soft, cohesive, plastic

(200 -  210) Clay and Sand Interbeds (CL/SP);
Clay: greenish gray (Gley 1 8/1 10Y); stiff, plastic
Sand: light greenish gray to greenish gray (Gley 1 7/1 to 6/1 10Y); fine to
medium sand; plagioclase and quartz dominant, mica present

(210 -  220) Clay (CL); dark greenish gray (Gley 1 4/1 10Y); trace silt; stiff,
plastic, cohesive

(220 -  235) Sand (SP); greenish gray (Gley 1 5/1 10Y); 40% fine sand, 60%
medium sand; sub rounded to sub angular, 50% plagioclase and quartz, 40%
blue-green lithics, 5-10% mica

(235 -  255) Clay (CL); greenish gray (Gley 1 6/1 10Y); trace silt; plastic,
cohesive

Clay near base

Quiver and Curran Road

Fredrick Pump and Supply

Ingersol Rand T3W Air Rotary Rig

Max Marchol

4/19/2011

4/20/2011
9:35

1-2 GPM

9:38

9:41

9:45

9:46

10:02

10:09

10:11
4-5 GPM

10:56

11:10

11:15

11:24

11:30

11:34

11:38

11:15

12:00

12:08

12:12

12:15

12:18

12:22

12:30

12:38

12:45

12:57

13:02

13:06

13:10

20-30 GPM

Patrick F. Dunn

Tm
Tvs

Tvs
Ti

First
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(255 -  270) Sand (SP); bluish gray to dark bluish gray (Gley 2 5/1 to 4/1 5BG);
50% fine sand, 50% medium sand; 60% quartz and plagioclase, trace mica,
angular to sub rounded

(270 -  280) Siltstone and Clay Interbeds (SLT/CL);
SLT: dark greenish gray (Gley 2 4/1 5BG); hard
CL: dark greenish gray (Gley 2 4/1 5BG); trace silt and fine sand; soft, plastic

(280 -  370) Silty Sand (SM); greenish gray (Gley 2 5/1 5BG); 5 to 25% silt, fine
 to medium sand; 60% quartz and plagioclase, 40% lithics, angular to sub
rounded

(370 -  380) Silty Sand (SM); dark greenish gray (Gley 2 3/1 5BG); 20% silt,
60% fine sand, 20% medium sand; 65% dark lithics, 30% plagioclase and
quartz, trace to 5% mica

(380 -  385) Clay and Siltstone Interbeds with Lignite (CL/SLT); greenish gray
(Gley 2 5/1 10G)

(385 -  390) Silty Sand (SM); dark greenish gray (Gley 2 3/1 5BG); 20% silt,
60% fine sand, 20% medium sand; 65% dark lithics, 30% plagioclase and
quartz, trace to 5% mica

(390 -  410) Silty Sandstone (SS); very dark greenish gray to greenish gray
(Gley 2 3/1 5BG to 5/1 5BG); 20-30% silt, 50% fine sand, 20% medium sand;
60-70% lithics, 30-40% plagioclase and quartz, trace mica, cemented
driller indicates the formation is hard, cuttings are ground up so no fragments
of SS are present

(410 -  420) Sandy Silt (ML); very dark greenish gray to greenish gray (Gley 2
3/1 5BG to 5/1 5BG); 50% silt, 40% fine sand, 10% medium sand; 60-70%
lithics, 30-40% plagioclase and quartz, trace mica, cemented
driller indicates clay is binding up around bit, water color is slightly lighter

(420 -  460) Silty Sand (SM); greenish gray (Gley 2 5/1 5BG); 15-20% silt, 60%
 fine sand, 25% medium sand; 40-50% quartz and plagioclase (primarily quartz
 with conchoidal fracture), 50-60% lithics, trace mica

(460 -  475) Sandy Clayey Silt (ML); very dark greenish gray (Gley 2 3/1 5BG);
20% clay, 50% silt, 30% fine sand; cohesive

(475 -  485) Silty Sand (SM); dark greenish gray (Gley 1 4/1 10Y); 10-15% silt,
40-45% fine sand, 40-50% medium to coarse sand; 40-45% quartz and

Color change to dark greenish gray (Gley 2 4/1 5BG)

Color change to greenish gray (Gley 1 5/1 10Y)

Possible minor clay interbeds

Color change to dark greenish gray (Gley 2 4/1 5BG)

Siltstone interbeds; light greenish gray (Gley 1 7/1 5GY)

Clay: greenish gray (Gley 1 5/1 5GY); trace silt, plastic, cohesive, somewhat
stiff

Quiver and Curran Road

Fredrick Pump and Supply

Ingersol Rand T3W Air Rotary Rig

Max Marchol

13:44

13:49

13:58

14:07

14:09

14:12

14:15

14:23

14:26

12:27

14:31

14:39

14:42

14:45

14:50

15:01

15:02

15:07

15:10

15:17

15:22

15:25

15:28

15:39

15:44

15:46

15:49

16:14

16:21

16:51

17:06

17:08

4/21/2011
9:10

9:16

9:21

9:25

9:34

9:36

9:39

9:42

9:46

9:48

9:50

9:53

Patrick F. Dunn
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plagioclase, 55-60% lithics, quartz dominant, trace mica

(485 -  495) Siltstone with lignite (SLT); dark greenish gray (Gley 1 4/1 GY);
trace fine sand, 5-10% lignite; brittle

(495 -  500) Silty Sand (SM); dark greenish gray (Gley 1 4/1 10Y); 10-15% silt,
40% fine sand, 40-50% medium to coarse sand, 5-10% lignite; 40-45% quartz
and plagioclase, 55-60% lithics, quartz dominant, trace mica

(500 -  520) Silty Sand and Siltstone Interbeds (SM/SLT);
SLT: dark greenish gray (Gley 2 4/1 5BG); trace fine sand: brittle
SM: dark greenish gray (Gley 1 4/1 10Y); 10-15% silt, 40% fine sand, 40-50%
medium to coarse sand, 5-10% lignite; 40-45% quartz and plagioclase, 55-60%
 lithics, quartz dominant, trace mica

Quiver and Curran Road

Fredrick Pump and Supply

Ingersol Rand T3W Air Rotary Rig

Max Marchol

10:00

10:03

10:06

10:08

10:13

10:16

10:17

10:18

Patrick F. Dunn
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LC-008 484 9/8/2010 90.90 393.10 - DE-MM

484 10/27/2010 67.20 416.80 23.70 DE-MM

484 1/4/2011 54.29 429.71 12.91 DE-MM

484 4/8/2011 51.41 432.59 2.88 DE-MM

484 6/23/2011 86.04 397.96 -34.63 DE-MM

484 11/4/2011 58.88 425.12 27.16 DE-MM

484 2/3/2012 50.26 433.74 8.62 DE-MM

LC-009 441.5 9/8/2010 71.40 370.10 - DE-MM

441.5 10/27/2010 67.60 373.90 3.80 DE-MM

441.5 1/4/2011 62.50 379.00 5.10 DE-MM

441.5 4/8/2011 59.60 381.90 2.90 DE-MM

441.5 6/23/2011 70.08 371.42 -10.48 DE-MM

441.5 11/4/2011 - - Chain broke on meter

441.5 2/3/2012 60.36 381.14 - DE-MM

LC-013 286 9/16/2010 89.65 196.35 - DE-MM

10/27/2010 NA - - DE-MM Wanted to be present

1/4/2011 NA - - DE-MM Wanted to be present

LC-014 320 9/16/2010 115.20 204.47 - DE-MM

320 10/27/2010 112.50 207.17 2.70 DE-MM

320 1/4/2011 111.00 208.67 1.50 DE-MM

320 4/8/2011 - - - DE-MM Not available - selling home

320 6/23/2011 - - - DE-MNM Not available - selling home

LC-015 299 9/16/2010 91.80 207.37 DE-MM

299 10/27/2010 91.20 207.97 0.60 DE-MM

299 1/4/2011 89.06 210.11 2.14 DE-MM

299 4/8/2011 88.20 210.97 0.86 DE-MM

299 6/23/2011 92.90 206.27 -4.70 DE-MM

299 11/4/2011 89.90 209.10 2.83 DE-MM

299 2/3/2012 88.95 210.05 0.95 DE-MM

LC-016 283 9/16/2010 67.10 216.07 - DE-MM

283 10/27/2010 64.80 218.37 2.30 DE-MM

283 1/4/2011 - - DE-MM Dogs

283 4/8/2011 60.50 222.67 - DE-MM

283 6/23/2011 56.00 227.17 4.50 DE-MM

283 11/4/2011 - -

Owner not home, housesitter 

refused entrance

283 2/3/2012 61.19 221.81 - DE-MM

LC-017 368 9/16/2010 127.50 240.17 DE-MM

368 10/27/2010 132.10 235.57 -4.60 DE-MM

368 1/4/2011 115.31 252.36 16.79 DE-MM

368 4/8/2011 127.43 240.24 -12.12 DE-MM

368 6/23/2011 127.92 240.08 -0.15 DE-MM

368 11/4/2011 130.62 237.38 -2.70 DE-MM

368 2/3/2012 127.58 240.42 3.04 DE-MM

LC-018 279 10/27/2010 140.20 138.30 - DE-MM

279 1/4/2010 - - - DE-MM Owner not available

279 4/8/2011 - - - DE-MM Owner not available

AWA - Lake Camanche Village

Ground Water Elevations Monitored by DE or AWA
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LC-029 279 10/27/2010 62.00 216.50 - DE-MM

279 1/4/2010 - - - DE-MM Owner not available

279 4/8/2011 - - - DE-MM Owner not available

LC-012 404 10/29/2010 136.70 267.30 - DE-MM 5 minutes after pump running

404 1/4/2011 120.89 283.11 15.81 DE-MM

404 4/8/2011 156.20 247.80 -35.31 DE-MM Pump running

404 6/21/2011 82.00 322.00 74.20 DE-MM

Pump running, reading 

questionable

404 10/27/2011 113.00 291.00 -31.00 DE-MM

404 11/8/2011 109.06 294.94 3.94 DE-MM

404 2/3/2012 108.34 295.66 0.72 DE-MM

LC-001 324 10/29/2010 72.83 251.17 - DE-MM

324 1/4/2011 71.15 252.85 1.68 DE-MM

324 4/7/2011 70.67 253.33 0.48 DE-MM

324 6/26/2011 71.83 252.17 -1.16 DE-MM

324 11/4/2011 73.82 250.18 -1.99 DE-MM

324 2/3/2012 72.29 251.71 1.53 DE-MM

LC-028 295 10/27/2010 59.90 235.43 - DE-MM

295 1/4/2011 60.50 234.83 -0.60 DE-MM

295 4/7/2011 59.20 236.13 1.30 DE-MM

295 6/23/2011 59.30 235.70 -0.43 DE-MM

295 11/4/2011 59.03 235.97 0.27 DE-MM

295 2/3/2012 58.96 236.04 0.07 DE-MM

LC-006 320 10/27/2010 103.85 215.65 DE-MM

320 1/4/2011 104.03 215.47 -0.18 DE-MM

320 4/8/2011 109.38 210.12 -5.35 DE-MM Pump running?

320 6/21/2011 114.21 205.79 -4.33 DE-MM Pump Running?

320 10/27/2011 105.00 215.00 9.21 DE-MM

320 11/7/2011 105.64 214.36 -0.64 DE-MM

320 2/3/2012 103.66 216.34 1.98 DE-MM

LC-007 350 10/29/2010 62.30 287.70 DE-MM

350 1/4/2011 80.11 269.89 -17.81 DE-MM

350 4/8/2011 80.50 269.50 -0.39 DE-MM Pump running

350 6/21/2011 72.20 277.80 8.30 DE-MM Pump running

350 10/27/2011 120.11 229.89 -47.91 DE-MM

350 11/8/2011 119.44 230.56 0.67 DE-MM

350 2/3/2012 81.28 268.72 38.16 DE-MM

LC-005 273 10/27/2010 64.15 208.85 DE-MM

273 1/4/2011 63.70 209.30 0.45 DE-MM Based on transducer

273 4/8/2011 62.80 210.20 0.90 DE-MM Pump running

273 6/21/2011 72.00 201.00 -9.20 DE-MM

273 10/27/2011 65.61 207.39 6.39 DE-MM

273 11/7/2011 65.89 207.11 -0.28 DE-MM

273 2/3/2012 108.10 164.90 -42.21 DE-MM Pump running
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LC-029 237 10/29/2010 124.63 112.37 EBMUD

237 1/4/2011 107 130.00 17.63 EBMUD

Pump shut down for "a few 

days"

237 4/6/2011 106.7 130.30 0.30 EBMUD "Pump off 23 hrs"

253 6/16/2011 116.5 136.50 6.20 EBMUD "Pump off for 2 hrs"

253 10/13/2011 115 138.00 1.50 EBMUD "Pump off for 20 hrs"

LC-030 287 10/14/2010 124.3 162.70 EBMUD

287 1/4/2011 105 182.00 19.30 EBMUD Pump shut down for "30 min"

287 4/6/2011 153.3 133.70 -48.30 EBMUD "Plant off 23 hrs"

253 6/16/2011 101.4 151.60 17.90 EBMUD "Pump off for 14 hrs"

253 10/13/2011 89.9 163.10 11.50 EBMUD "Pump off for 20 hrs"

LC-011 253 10/29/2010 137.8 115.20 EBMUD

253 1/4/2011 138 115.00 -0.20 EBMUD

Pump shut down for "a couple 

days"

253 4/6/2011 134 119.00 4.00 EBMUD "Pump off for days"

253 6/16/2011 136 117.00 -2.00 EBMUD "Pump off for days"

253 10/13/2011 136 117.00 0.00 EBMUD "Pump off for days"

LC-031 265 6/23/2011 15.21 249.79 DE-MM

265 11/4/2011 9.65 255.35 5.56 DE-MM

265 2/3/2012 9.32 255.68 0.33 DE-MM

MW-1S 271 4/7/2011 83.6 187.40 DE-MM

271 6/20/2011 88.15 182.85 -4.55 DE-MM

271 11/4/2011 92.27 178.73 -4.12 DE-MM

271 2/3/2012 88.86 182.14 3.41 DE-MM

MW-1D 271 4/7/2011 168.64 102.36 DE-MM

271 6/20/2011 119.27 151.73 49.37 DE-MM

271 10/27/2011 118.03 152.97 1.24 DE-MM

271 11/4/2011 118.03 152.97 0.00 DE-MM

271 2/3/2012 117.09 153.91 0.94 DE-MM

MW-2 306 6/20/2011 40.77 265.23 DE-MM

306 11/4/2011 36 270.00 4.77 DE-MM

306 2/3/2012 35.34 270.66 0.66 DE-MM
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APPENDIX G 

WELL SAMPLING FIELD DATA SHEETS AND ANALYTICAL DATA 



DE PROJECT NUMBER: 104-10 PAGE 1 of 3

SITE:     Amador Water Agency - Lake Camanche

SAMPLING EVENT:  Initial

MONITORING GROUP: QUARTERLY SEMIANNUAL ANNUAL

FIVE YEAR OTHER

Sample Location:        Date: 6/20/2011

Samplers: Max Marchol, Cassie Tremblay

Sample Media: GW SW Leachate Other:

Depth to Water below TOC: 88.15 feet Well Depth below TOC: 312 feet

Water Column Height: 223.85 feet Well Diameter: 2 inches

2" casing - multiply water column height by 0.16 to calculate volume in gallons

4" casing - multiply water column height by 0.64 to calculate volume in gallons

Well Casing Volume: 35.8 Purge Volume: 107.4 gallons  (3 x Water Column V)

Purge Start Time: 11:08 Purge Rate: 2.8 gpm

Equipment Used to Purge: Redi-Flo2 Equipment Used to Sample:

Time

Temperature 

(°C) pH Turbidity (NTU)

Specific 

Conductance 

(µS/cm) DO (%)

Approximate

Volume Purged
 

gallons / liters

11:22 22.29 7.25 1.63 140 20.3 38

11:36 22.9 7.58 1.01 140 36.3 77

11:49 22.74 7.42 0 139 24.8 113

12:05 23.76 7.44 1.17 139 13.7 158

12:20 23.51 7.51 1.62 139 13.8/1.18 mg/L 192

Monitoring Equipment Used: YSI 556/Micro TPW Last Calibrated:

Sample Collection Time: 12:25 VOC Collection Rate: NA

Duplicate QC Sample Collected? No Yes Duplicate name and time

Field Filtering:       No Yes Field Filtered Analyses:

Weather Conditions: Sunny, hot

Notes: Water level 93.71 ft below TOC at 11:16; 95.21 ft below TOC at 11:25

FIELD DATA SHEET

MW-1S

Redi-Flo2

6/20/2011

gallons 

Revised 04/11/2011



DE PROJECT NUMBER: 104-10 PAGE 2 of 3

SITE:     Amador Water Agency - Lake Camanche

SAMPLING EVENT:  Initial

MONITORING GROUP: QUARTERLY SEMIANNUAL ANNUAL

FIVE YEAR OTHER

Sample Location:        Date: 6/20/2011

Samplers: Max Marchol, Cassie Tremblay

Sample Media: GW SW Leachate Other:

Depth to Water below TOC: 119.27 feet Well Depth below TOC: 505 feet

Water Column Height: 385.73 feet Well Diameter: 2 inches

2" casing - multiply water column height by 0.16 to calculate volume in gallons

4" casing - multiply water column height by 0.64 to calculate volume in gallons

Well Casing Volume: 61.7 Purge Volume: 185.1 gallons  (3 x Water Column V)

Purge Start Time: 10:55 Purge Rate: 2.8 gpm

Equipment Used to Purge: Redi-Flo2 Equipment Used to Sample:

Time

Temperature 

(°C) pH Turbidity (NTU)

Specific 

Conductance 

(µS/cm) DO (%)

Approximate

Volume Purged
 

gallons / liters

11:19 23.11 6.71 1.08 204 63.9 67

11:41 22.43 6.75 0.45 197 67.9 129

12:00 22.59 6.80 1.00 197 61.6/5.16 mg/L 188

Monitoring Equipment Used: YSI 556/Micro TPW Last Calibrated:

Sample Collection Time: 12:00 VOC Collection Rate: NA

Duplicate QC Sample Collected? No Yes Duplicate name and time

Field Filtering:       No Yes Field Filtered Analyses:

Weather Conditions: Sunny, hot

Notes: Pressure release upon removing J-plug.  Allow water level to stabilize.

Water level 124.64 ft below TOC at 11:00; 125.00 ft below TOC at 11:13

FIELD DATA SHEET

MW-1D

Redi-Flo2

6/20/2011

gallons 

Revised 04/11/2011



DE PROJECT NUMBER: 104-10 PAGE 3 of 3

SITE:     Amador Water Agency - Lake Camanche

SAMPLING EVENT:  Initial

MONITORING GROUP: QUARTERLY SEMIANNUAL ANNUAL

FIVE YEAR OTHER

Sample Location:        Date: 6/20/2011

Samplers: Max Marchol, Cassie Tremblay

Sample Media: GW SW Leachate Other:

Depth to Water below TOC: 40.77 feet Well Depth below TOC: 175 feet

Water Column Height: 134.23 feet Well Diameter: 4 inches

2" casing - multiply water column height by 0.16 to calculate volume in gallons

4" casing - multiply water column height by 0.64 to calculate volume in gallons

Well Casing Volume: 85.9 Purge Volume: 257.7 gallons  (3 x Water Column V)

Purge Start Time: 14:02 Purge Rate: 3.8 gpm

Equipment Used to Purge: Redi-Flo2 Equipment Used to Sample:

Time

Temperature 

(°C) pH Turbidity (NTU)

Specific 

Conductance 

(µS/cm) DO (%)

Approximate

Volume Purged
 

gallons / liters

14:25 22 7.27 38.32 178 21 86

14:48 22.24 7.33 21.87 178 25.5 172

15:11 21.94 7.48 48.73 181 15.9/1.34 mg/L 358

15:34 22.19 7.51 49.3 187 24.0/2.04 mg/L 344

Monitoring Equipment Used: YSI 556/Micro TPW Last Calibrated:

Sample Collection Time: 12:00 VOC Collection Rate: NA

Duplicate QC Sample Collected? No Yes Duplicate name and time

Field Filtering:       No Yes Field Filtered Analyses:

Weather Conditions: Sunny, hot

Notes: Pressure release upon removing J-plug.  Allow water level to stabilize.

Water level 124.64 ft below TOC at 11:00; 125.00 ft below TOC at 11:13

FIELD DATA SHEET

MW-2

Redi-Flo2

6/20/2011

gallons 

Revised 04/11/2011



DE PROJECT NUMBER: 104-10 PAGE 1 of 3

SITE:     Amador Water Agency - Lake Camanche

SAMPLING EVENT:  Second Sampling

MONITORING GROUP: QUARTERLY SEMIANNUAL ANNUAL

FIVE YEAR OTHER

Sample Location:        Date: 2/15/2012

Samplers: Max Marchol, Cassie Tremblay, Jaco Fourie

Sample Media: GW SW Leachate Other:

Depth to Water below TOC: 88.87 feet Well Depth below TOC: 312 feet

Water Column Height: 223.13 feet Well Diameter: 2 inches

2" casing - multiply water column height by 0.16 to calculate volume in gallons

4" casing - multiply water column height by 0.64 to calculate volume in gallons

Well Casing Volume: 35.7 Purge Volume: 107.1 gallons  (3 x Water Column V)

Purge Start Time: 12:07 Purge Rate: 4 gpm

Equipment Used to Purge: Redi-Flo 2 Equipment Used to Sample:

Time

Temperature 

(°C) pH Turbidity (NTU)

Specific 

Conductance 

(µS/cm) DO (%)

Approximate

Volume Purged
 

gallons

12:16 19.3 7.80 3.88 165.1 - 36

12:25 19.3 7.76 2.63 165.4 - 72

12:34 19.7 7.77 1.52 157.9 - 108

Monitoring Equipment Used: Oakton pH Con10, MicroTPW Last Calibrated:

Sample Collection Time: 12:40 VOC Collection Rate: NA

Duplicate QC Sample Collected? No Yes Duplicate name and time

Field Filtering:       No Yes Field Filtered Analyses: Metals, general min.

Weather Conditions: Very windy, cold

Notes: Water level 101.30 feet bgs at 12:45

FIELD DATA SHEET

MW-1S

Redi-Flo 2

2/15/2012

gallons 

Revised 04/11/2011



DE PROJECT NUMBER: 104-10 PAGE 2 of 3

SITE:     Amador Water Agency - Lake Camanche

SAMPLING EVENT:  Second Sampling

MONITORING GROUP: QUARTERLY SEMIANNUAL ANNUAL

FIVE YEAR OTHER

Sample Location:        Date: 2/15/2012

Samplers: Max Marchol, Cassie Tremblay, Jaco Fourie

Sample Media: GW SW Leachate Other:

Depth to Water below TOC: 116.68 feet Well Depth below TOC: 505 feet

Water Column Height: 338.32 feet Well Diameter: 2 inches

2" casing - multiply water column height by 0.16 to calculate volume in gallons

4" casing - multiply water column height by 0.64 to calculate volume in gallons

Well Casing Volume: 62.13 Purge Volume: 186.39 gallons  (3 x Water Column V)

Purge Start Time: 11:34 Purge Rate: 2.5 - 4.5 gpm

Equipment Used to Purge: Redi-Flo 2 Equipment Used to Sample:

Time

Temperature 

(°C) pH Turbidity (NTU)

Specific 

Conductance 

(µS/cm) DO (%)

Approximate

Volume Purged
 

gallons

11:59 19.3 7.04 1.91 194 - 63

12:21 19.3 7.01 1.98 190 - 126

12:35 19.0 7.00 2.43 190 - 189

Monitoring Equipment Used: Oakton pH Con10, MicroTPW Last Calibrated:

Sample Collection Time: 12:50 VOC Collection Rate: NA

Duplicate QC Sample Collected? No Yes Duplicate name and time

Field Filtering:       No Yes Field Filtered Analyses: Metals, general min.

Weather Conditions: Sunny, cool, windy

Notes: Increased flow from 2.5 gpm to 4.5 gpm at 12:17

Pump set to 365 Hz for 2.5 gpm, 385 Hz for 4.5 gpm

Water level 125.19 feet bgs at 12:42

FIELD DATA SHEET

MW-1D

Redi-Flo 2

2/15/2012

gallons 

Revised 04/11/2011



DE PROJECT NUMBER: 104-10 PAGE 3 of 3

SITE:     Amador Water Agency - Lake Camanche

SAMPLING EVENT:  Second Sampling

MONITORING GROUP: QUARTERLY SEMIANNUAL ANNUAL

FIVE YEAR OTHER

Sample Location:        Date: 2/15/2012

Samplers: Cassie Tremblay, Jaco Fourie, Max Marchol

Sample Media: GW SW Leachate Other:

Depth to Water below TOC: 35.34 feet Well Depth below TOC: 175 feet

Water Column Height: 139.66 feet Well Diameter: 4 inches

2" casing - multiply water column height by 0.16 to calculate volume in gallons

4" casing - multiply water column height by 0.64 to calculate volume in gallons

Well Casing Volume: 89.4 Purge Volume: 268.2 gallons  (3 x Water Column V)

Purge Start Time: 14:00 Purge Rate: 5 gpm

Equipment Used to Purge: Redi-Flo 2 Equipment Used to Sample:

Time

Temperature 

(°C) pH Turbidity (NTU)

Specific 

Conductance 

(µS/cm) DO (%)

Approximate

Volume Purged
 

gallons / liters

14:18 18.9 7.34 677.70 286 - 90

14:30 17.4 7.38 160.40 290 - 150

14:36 18.8 7.32 90.50 286 - 180

14:56 18.6 7.33 87.77 287 - 280

15:14 18.6 7.31 46.68 283 - 370

Monitoring Equipment Used: Oakton pH Con10, MicroTPW Last Calibrated:

Sample Collection Time: 15:20 VOC Collection Rate: NA

Duplicate QC Sample Collected? No Yes Duplicate name and time

Field Filtering:       No Yes Field Filtered Analyses: Metals, general min.

Weather Conditions: Sunny, windy

Notes: Water very turbid prior to first volume; turbidity 208.2 NTU at 14:25

FIELD DATA SHEET

MW-2

Redi-Flo 2

2/15/2012

CHG0212B0275, 15:20

gallons 

Revised 04/11/2011



Water Analysis

Job Number: 17522Lab Number: 237563

Submitter Sample ID:

MW-1SSubmitter Sample Name:

Submitter Job #:

Company: Dunn Environmental, Inc.

Field or Site: 104-10 / Lake Camanche GW Study

Location:

Depth/Formation:

Container Type: Bottle

Sample Collected: 2/15/2012 Results Reported: 3/14/2012

na

na

Tritium content of water < 10.0   TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate



Water Analysis

Job Number: 17522Lab Number: 237564

Submitter Sample ID:

MW-2Submitter Sample Name:

Submitter Job #:

Company: Dunn Environmental, Inc.

Field or Site: 104-10 / Lake Camanche GW Study

Location:

Depth/Formation:

Container Type: 500ml Plastic Bottle

Sample Collected: 2/15/2012 Results Reported: 3/14/2012

na

na

Tritium content of water 0.78   ± 0.25 TU

na

na

na

na

na

na

Remarks:

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate



Water Analysis

Job Number: 17522Lab Number: 237565

Submitter Sample ID:

MW-1DSubmitter Sample Name:

Submitter Job #:

Company: Dunn Environmental, Inc.

Field or Site: 104-10 / Lake Camanche GW Study

Location:

Depth/Formation:

Container Type: 500ml Plastic Bottle

Sample Collected: 2/15/2012 Results Reported: 3/14/2012

na

na

Tritium content of water na

na

na

na

na

na

na

Remarks: Sample is on hold per client's request

-----------------------------------------δD of water

-----------------------------------------δ18O of water

-----------------------------------------

-----------------------------------------δ13C of DIC

-----------------------------------------
14C content of DIC

-----------------------------------------δ15N of nitrate

-----------------------------------------δ18O of nitrate

-----------------------------------------δ34S of sulfate

-----------------------------------------δ18O of sulfate



12-Jul-11

DWR Bryte Analytical Lab

Report of Analytical Results

Steven Springhorn

, CA

Mail Stop:

Submitted By: Tad Bedigrew
Received By: Carroll, Marilyn

Date Received: 6/24/2011 8:40:00 AM
Report to:

Submittal ID: CHF0611B0010

Priority: 5

Submittal Name: AWA - Lake Camanche

Instructions to Lab:

1450 Riverbank Road,  West Sacramento, CA  95605

Collection Date: 6/20/2011

These results are also available to DWR staff  in electronic form via the DWR Water Data Library 
http://wdl.water.ca.gov.  Contact Bruce Agee (bagee@water.ca.gov) to set up access.

Samples:

Submittal Review Notes From Lab:

Analyst Summary:

CHF0611B0084 CHF0611B0085 CHF0611B0086 CHF0611B0087 CHF0611B0088 CHF0611B0089

CHF0611B0090 CHF0611B0091 CHF0611B0092 CHF0611B0093 CHF0611B0094 CHF0611B0095

CHF0611B0096 CHF0611B0097 CHF0611B0098 CHF0611B0099 CHF0611B0100 CHF0611B0101

CHF0611B0102 CHF0611B0103 CHF0611B0104 CHF0611B0105 CHF0611B0106

20 - Chan, Elaine 60 - Field Staff 9 - Pineda, Maritza 10 - Quiambao, Josie 13 - Thind, Pritam

N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)



Report of Analytical Results, Cont
DWR Bryte LaboratoryTuesday, July 12, 2011 CHF0611B0010Submittal ID:

Report of Field Results 
CHF0611B0084Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0084
6/23/2011 2:45:00 PM

Cost Code:
L61010150001Private LC-016StationNumber: 05N09E22K001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 398 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.44 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 0.56 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 24 12:00:00 AM°C0.1

CHF0611B0085Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0085
6/23/2011 10:46:00 AM

Cost Code:
L61010150001Private LC-009StationNumber: 05N09E25F001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 192.2 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.13 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.05 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 20.9 12:00:00 AM°C0.1

CHF0611B0086Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0086
6/23/2011 1:45:00 PM

Cost Code:
L61010150001( None )StationNumber: (NONE)

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionCHHP - AWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 271 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.04 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.17 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 21.1 12:00:00 AM°C0.1

CHF0611B0087Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0087
6/23/2011

Cost Code:
L61010150001Private LC-013StationNumber: 05N09E21M001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM No access to site0

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHF0611B0088Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0088
6/23/2011

Cost Code:
L61010150001Private LC-015StationNumber: 05N09E21L001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM No access to site0

Page 2 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)



Report of Analytical Results, Cont
DWR Bryte LaboratoryTuesday, July 12, 2011 CHF0611B0010Submittal ID:

CHF0611B0088Sample Number Field Results
pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHF0611B0089Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0089
6/23/2011

Cost Code:
L61010150001Private LC-017StationNumber: 05N09E23N001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Could not sample - sample tap plugge
Water runs through several tanks and
filtration system.

0

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHF0611B0090Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0090
6/23/2011

Cost Code:
L61010150001Private LC-018StationNumber: 05N09E23H001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM No access to site0

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHF0611B0091Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0091
6/23/2011

Cost Code:
L61010150001Private LC-034StationNumber: 05N09E23H002M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM No access to site0

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHF0611B0092Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0092
6/23/2011 11:20:00 AM

Cost Code:
L61010150001Private LC-008StationNumber: 05N09E25F002M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 199 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 6.68 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.37 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 26.5 12:00:00 AM°C0.1

CHF0611B0093Sample Number Field Results
Page 3 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)



Report of Analytical Results, Cont
DWR Bryte LaboratoryTuesday, July 12, 2011 CHF0611B0010Submittal ID:

Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0093
6/23/2011

Cost Code:
L61010150001Spring SP-001StationNumber: 05N09E36DS001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM No acces to site0

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHF0611B0094Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0094
6/21/2011 11:25:00 AM

Cost Code:
L61010150001AWA Prod LC-005StationNumber: 05N09E28L001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 171.2 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.03 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.69 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 23.9 12:00:00 AM°C0.1

CHF0611B0095Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0095
6/21/2011 10:45:00 AM

Cost Code:
L61010150001AWA Prod LC-006StationNumber: 05N09E28K001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 213 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 6.72 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 7.16 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 21.7 12:00:00 AM°C0.1

CHF0611B0096Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0096
6/21/2011 10:30:00 AM

Cost Code:
L61010150001AWA Prod LC-007StationNumber: 05N09E26R001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 280 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.13 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.54 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 23.7 12:00:00 AM°C0.1

CHF0611B0097Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0097
6/21/2011 10:00:00 AM

Cost Code:
L61010150001AWA Prod LC-012StationNumber: 05N09E25N001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 217 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 6.83 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 3.04 12:00:00 AMN.T.U.1
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Report of Analytical Results, Cont
DWR Bryte LaboratoryTuesday, July 12, 2011 CHF0611B0010Submittal ID:

CHF0611B0097Sample Number Field Results
Temperature, Water (Field) Water Temperature 22.1 12:00:00 AM°C0.1

CHF0611B0098Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0098
6/21/2011 10:00:00 AM

Cost Code:
L61010150001AWA Prod LC-012StationNumber: 05N09E25N001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 217 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 6.83 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 3.04 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 22.1 12:00:00 AM°C0.1

CHF0611B0099Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0099
6/20/2011 12:25:00 PM

Cost Code:
L61010150001AWA Monitor LC-036StationNumber: 05N09E28F002M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 139 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 1.18 12:00:00 AMmg/L0.1

pH (Field) pH 7.51 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.62 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 23.51 12:00:00 AM°C0.1

CHF0611B0100Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0100
6/23/2011 12:00:00 PM

Cost Code:
L61010150001AWA Monitor LC-035StationNumber: 05N09E28F001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 197 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 5.16 12:00:00 AMmg/L0.1

pH (Field) pH 6.8 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 22.59 12:00:00 AM°C0.1

CHF0611B0101Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0101
6/20/2011 3:15:00 PM

Cost Code:
L61010150001AWA Monitor LC-037StationNumber: 05N09E35B001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 187 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 2.04 12:00:00 AMmg/L0.1

pH (Field) pH 7.57 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 49.3 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 22.19 12:00:00 AM°C0.1

CHF0611B0102Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0102
6/21/2011 12:55:00 PM

Cost Code:
L61010150001EBMUD LC-011StationNumber: 05N09E35R001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 483 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.8 12:00:00 AMpH Units0.1

Page 5 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHF0611B0102Sample Number Field Results
Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 0 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 26.3 12:00:00 AM°C0.1

CHF0611B0103Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0103
6/21/2011 12:30:00 PM

Cost Code:
L61010150001EBMUD LC-029StationNumber: 04N09E02B001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 349 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.62 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 0 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 22.9 12:00:00 AM°C0.1

CHF0611B0104Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0104
6/21/2011 12:10:00 PM

Cost Code:
L61010150001EBMUD LC-030StationNumber: 04N09E02B002M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 346 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.59 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.73 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 23 12:00:00 AM°C0.1

CHF0611B0105Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0105
6/21/2011 12:10:00 PM

Cost Code:
L61010150001EBMUD LC-030StationNumber: 04N09E02B002M

 Matrix
Water, Purified

StationName: Collection Date

Footnotes
Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHF0611B0106Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHF0611B0106
6/20/2011 5:15:00 PM

Cost Code:
L61010150001EBMUD LC-030StationNumber: 04N09E02B002M

 Matrix
Water, Purified

StationName: Collection Date

Sample DescriptionCollected after AWA Monitor LC-37 Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

Page 6 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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Report of Inorganic Analytical Results
Including Misc Physical Measurements

CHF0611B0084Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/23/2011 2:45:00 PM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

Private LC-016StationNumber:

ChemID

05N09E22K001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0084
StationName:

Conductance (EC) 364 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.002 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium < .05 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

81 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron 0.2 mg/L 0.1EPA 200.7 (D) 10 6/27/20111.

Dissolved Bromide 0.05 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 2 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 12 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 7 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron 0.013 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 1 mg/L 1.EPA 200.7 (D) 10 6/27/20111. Measured: 0.833

Dissolved Manganese 0.126 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 6.6 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 70 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.03 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 80 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc 0.092 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.6 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 81 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 281 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0085Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/23/2011 10:46:00 AM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

Private LC-009StationNumber:

ChemID

05N09E25F001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0085
StationName:

Conductance (EC) 152 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Page 7 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHF0611B0085Sample Number Inorganic Analytical Results
Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.122 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

62 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron 0.1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111.

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 6 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 5 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 22 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron 0.565 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 2 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese 0.073 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 6.7 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 21 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.118 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 6 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.4 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 62 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 104 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0086Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/23/2011 1:45:00 PM

Customer Instructions: CHHP

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: CHHP - AWA - Lake Camanche Samples

( None )StationNumber:

ChemID

(NONE)

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0086
StationName:

Conductance (EC) 246 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.002 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.052 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

66 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.022

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.0217 
SPL DUP

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Page 8 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHF0611B0086Sample Number Inorganic Analytical Results
Dissolved Calcium 18 mg/L 1.EPA 200.7 (D) 10 6/27/20111.  SPL DUP

Dissolved Calcium 18 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 8 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chloride 8 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111. LAB DUP

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper 0.002 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 81 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 9 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Magnesium 9 mg/L 1.EPA 200.7 (D) 10 6/27/20111.  SPL DUP

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate 33.5 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Nitrate 33.5 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 6.4 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Potassium 6.2 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.  SPL DUP

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 12 mg/L 1.EPA 200.7 (D) 10 6/27/20111.  SPL DUP

Dissolved Sodium 12 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.235 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 12 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Sulfate 12 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc 0.007 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.4 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 66 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 184 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0092Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/23/2011 11:20:00 AM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

Private LC-008StationNumber:

ChemID

05N09E25F002M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0092
StationName:

Conductance (EC) 176 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.083 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

53 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.02

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 16 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 4 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chromium 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.
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CHF0611B0092Sample Number Inorganic Analytical Results
Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper 0.004 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 62 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 5 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate 22.8 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 3.1 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 9 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.233 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 6 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc 0.009 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 53 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 159 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0094Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/21/2011 11:25:00 AM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Prod LC-005StationNumber:

ChemID

05N09E28L001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0094
StationName:

Conductance (EC) 152 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.002 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.089 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

51 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.028

Dissolved Bromide 0.03 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 10 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 9 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 46 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron 0.007 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 5 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.
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CHF0611B0094Sample Number Inorganic Analytical Results
Dissolved Nitrate 8.8 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 4.4 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 11 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.133 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 2 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc 0.025 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.3 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 51 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 129 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0095Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/21/2011 10:45:00 AM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Prod LC-006StationNumber:

ChemID

05N09E28K001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0095
StationName:

Conductance (EC) 195 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.138 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

57 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.019

Dissolved Bromide 0.04 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 13 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 12 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chromium 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 59 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 6 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate 17.3 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 6 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 11 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.192 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 4 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc 0.011 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.1 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Page 11 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHF0611B0095Sample Number Inorganic Analytical Results
Total Alkalinity 57 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 166 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0096Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/21/2011 10:30:00 AM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Prod LC-007StationNumber:

ChemID

05N09E26R001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0096
StationName:

Conductance (EC) 260 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.002 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.002 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.129 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.127 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

83 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.033

Dissolved Bromide 0.03 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 19 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 20 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 83 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 8 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate 6.8 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 5.2 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 17 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.282 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Page 12 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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Dissolved Strontium 0.286 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 9 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.6 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 83 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 198 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0097Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/21/2011 10:00:00 AM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Prod LC-012StationNumber:

ChemID

05N09E25N001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0097
StationName:

Conductance (EC) 198 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.05 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

74 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.018

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 17 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 6 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chromium 0.002 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper 0.004 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 72 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 7 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate 11.4 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 4.3 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 10 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.236 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 5 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc 0.016 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.3 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 74 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 162 mg/L 1.Std Method 2540 C 20 6/27/20111.
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CHF0611B0098Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/21/2011 10:00:00 AM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Prod LC-012StationNumber:

ChemID

05N09E25N001M

Replicate Sample CHF0611B0097Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0098
StationName:

Conductance (EC) 198 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.05 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

74 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.019

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 17 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 6 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chromium 0.002 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper 0.004 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 71 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 7 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate 11.3 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 4.4 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 10 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.237 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 5 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc 0.017 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.3 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 74 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 177 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0099Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/20/2011 12:25:00 PM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Monitor LC-036StationNumber:

ChemID

05N09E28F002M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0099
StationName:

Conductance (EC) 143 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.004 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.076 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Page 14 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHF0611B0099Sample Number Inorganic Analytical Results
Dissolved Bicarbonate 
(HCO3-)

56 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.034

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 5 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 7 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 21 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron 0.006 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 2 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese 0.166 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Potassium 7.2 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 18 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.067 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 3 mg/L 1.EPA 300.0 28d Hold 9 6/24/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.7 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 56 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 126 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0100Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/23/2011 12:00:00 PM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Monitor LC-035StationNumber:

ChemID

05N09E28F001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0100
StationName:

Conductance (EC) 204 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.156 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

81 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.022

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 15 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 7 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Page 15 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHF0611B0100Sample Number Inorganic Analytical Results
Dissolved Hardness 67 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron 0.012 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 7 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese 0.015 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate 7.2 mg/L 0.1EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Potassium 6 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 13 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.231 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 3 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.3 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 81 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 164 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0101Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/20/2011 3:15:00 PM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Monitor LC-037StationNumber:

ChemID

05N09E35B001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0101
StationName:

Conductance (EC) 194 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum 0.019 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.014 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium < .05 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

84 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron 0.3 mg/L 0.1EPA 200.7 (D) 10 6/27/20111.

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 2 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) 1 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 6 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 7 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron 0.021 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 1 mg/L 1.EPA 200.7 (D) 10 6/27/20111. Measured: 0.786

Dissolved Manganese 0.04 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum 0.005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate 0.5 mg/L 0.1EPA 300.0 28d Hold 9 6/27/20111.

Page 16 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHF0611B0101Sample Number Inorganic Analytical Results
Dissolved Potassium 4.4 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 37 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.034 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 2 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.8 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 85 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 172 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0102Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/21/2011 12:55:00 PM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

EBMUD LC-011StationNumber:

ChemID

05N09E35R001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0102
StationName:

Conductance (EC) 462 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.295 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

149 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron 0.7 mg/L 0.1EPA 200.7 (D) 10 6/27/20111.

Dissolved Bromide 0.12 mg/L 0.01EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 22 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) 1 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 31 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 71 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron 0.01 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 4 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese 0.247 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Potassium 9.1 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium 0.008 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 59 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.482 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 32 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.7 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 150 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Page 17 of 20N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHF0611B0102Sample Number Inorganic Analytical Results
Total Dissolved Solids 277 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0103Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/21/2011 12:30:00 PM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

EBMUD LC-029StationNumber:

ChemID

04N09E02B001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0103
StationName:

Conductance (EC) 325 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.053 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

90 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron 0.3 mg/L 0.1EPA 200.7 (D) 10 6/27/20111.  SPL DUP

Dissolved Boron 0.3 mg/L 0.1EPA 200.7 (D) 10 6/27/20111.

Dissolved Bromide 0.05 mg/L 0.01EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Bromide 0.05 mg/L 0.01EPA 300.0 28d Hold 9 6/27/20111. lab dup

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 28 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Calcium 28 mg/L 1.EPA 200.7 (D) 10 6/27/20111.  SPL DUP

Dissolved Carbonate (CO3--) 1 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 12 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Chloride 12 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111. lab dup

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 83 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron 0.036 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 3 mg/L 1.EPA 200.7 (D) 10 6/27/20111.  SPL DUP

Dissolved Magnesium 3 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese 0.081 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 6/27/20111. lab dup

Dissolved Potassium 5.2 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Potassium 5.2 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.  SPL DUP

Dissolved Selenium 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 30 mg/L 1.EPA 200.7 (D) 10 6/27/20111.  SPL DUP

Dissolved Sodium 30 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.363 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 47 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Sulfate 47 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111. lab dup

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 7.8 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 91 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 225 mg/L 1.Std Method 2540 C 20 6/27/20111.
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CHF0611B0104Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/21/2011 12:10:00 PM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

EBMUD LC-030StationNumber:

ChemID

04N09E02B002M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHF0611B0104
StationName:

Conductance (EC) 327 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Conductance (EC) 327 µS/cm 1.Std Method 2510-B 20 6/27/20111.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium 0.147 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Bicarbonate 
(HCO3-)

142 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Boron 0.1 mg/L 0.1EPA 200.7 (D) 10 6/27/20111. Measured: 0.0998

Dissolved Bromide 0.04 mg/L 0.01EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Calcium 32 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Carbonate (CO3--) 1 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Chloride 5 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Hardness 111 mg/L as CaCO3 1.Std Method 2340 B 10 6/27/20111.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 6/27/20111.

Dissolved Iron 0.053 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Magnesium 8 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Manganese 0.146 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 6/27/20111.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Potassium 7.3 mg/L 0.5EPA 200.7 (D) 10 6/27/20111.

Dissolved Selenium 0.001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Sodium 22 mg/L 1.EPA 200.7 (D) 10 6/27/20111.

Dissolved Strontium 0.495 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Sulfate 16 mg/L 1.EPA 300.0 28d Hold 9 6/27/20111.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

pH 8 pH Units 0.1Std Method 2320 B 20 6/27/20111.

pH 8 pH Units 0.1Std Method 2320 B 20 6/27/20111.

Total Alkalinity 143 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Alkalinity 143 mg/L as CaCO3 1.Std Method 2320 B 20 6/27/20111.

Total Dissolved Solids 230 mg/L 1.Std Method 2540 C 20 6/27/20111.

Total Dissolved Solids 230 mg/L 1.Std Method 2540 C 20 6/27/20111.

CHF0611B0105Sample Number Inorganic Analytical Results
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Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/21/2011 12:10:00 PM

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  
Two metals pint aliquots were received with this sample and there should have been only one. Sample CHF0611B0105 metals pint 
aliquot was missing and thought to be mislabeled as "-104" so one pint was re-labeled as "-105" but may not be the right one as "-105" 
should be a DI Water blank.

Cost Code:
L61010150001EBMUD LC-030StationNumber:

ChemID

04N09E02B002M

Blank; Field 0Sample Purpose  Matrix
Water, Purified

Dilution

CHF0611B0105
StationName:

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium < .05 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

CHF0611B0106Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

6/20/2011 5:15:00 PM

Customer Instructions: Collected after AWA Monitor LC-37

Collection Date

Analysis Date

Sample Condition: 4.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: Collected after AWA Monitor LC-37

EBMUD LC-030StationNumber:

ChemID

04N09E02B002M

Blank; Equipment 0Sample Purpose  Matrix
Water, Purified

Dilution

CHF0611B0106
StationName:

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 7/5/20111.

Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Barium < .05 mg/L 0.05EPA 200.8 (D) 13 7/5/20111.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 7/5/20111.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 7/5/20111.
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Samples:

Submittal Review Notes From Lab:

Analyst Summary:

CHG0212B0260 CHG0212B0261 CHG0212B0262 CHG0212B0263 CHG0212B0264 CHG0212B0265

CHG0212B0266 CHG0212B0267 CHG0212B0268 CHG0212B0269 CHG0212B0270 CHG0212B0271

CHG0212B0272 CHG0212B0273 CHG0212B0274 CHG0212B0275 CHG0212B0276 CHG0212B0277

CHG0212B0278

20 - Chan, Elaine 60 - Field Staff 9 - Pineda, Maritza 10 - Quiambao, Josie 13 - Thind, Pritam
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Report of Field Results 
CHG0212B0260Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0260
2/16/2012 2:20:00 PM

Cost Code:
L61010150001Private LC-016StationNumber: 05N09E22K001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 353 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Field instruments: YSI 556 for EC, pH
and Temperature. MicroTPW used fo
turbidity.

0

pH (Field) pH 7.82 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 2.27 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 19.8 12:00:00 AM°C0.1

CHG0212B0261Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0261
2/16/2012 1:00:00 PM

Cost Code:
L61010150001Private LC-009StationNumber: 05N09E25F001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 160 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Field instruments: YSI 556 for EC, pH
and Temperature. MicroTPW used fo
turbidity.

0

pH (Field) pH 7.21 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.25 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 18.75 12:00:00 AM°C0.1

CHG0212B0262Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0262
2/15/2012

Cost Code:
L61010150001Private LC-008StationNumber: 05N09E25F002M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Could not sample - may sample in fut0

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHG0212B0263Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0263
2/15/2012

Cost Code:
L61010150001Spring SP-001StationNumber: 05N09E36DS001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM No flow - did not sample. May sample
future.

0

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHG0212B0264Sample Number Field Results
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Report of Analytical Results, Cont
DWR Bryte LaboratoryThursday, March 08, 2012 CHG0212B0025Submittal ID:

Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0264
2/15/2012 10:40:00 AM

Cost Code:
L61010150001AWA Prod LC-005StationNumber: 05N09E28L001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 187.5 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Field instruments: Oalston pH Cond u
for EC, pH, and Temperature. MicroT
used for turbidity. Transducer 121.6 
running at 300GPM for 20min.

0

pH (Field) pH 7.31 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.54 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 17.4 12:00:00 AM°C0.1

CHG0212B0265Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0265
2/16/2012 10:20:00 AM

Cost Code:
L61010150001AWA Prod LC-006StationNumber: 05N09E28K001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 205 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Pump start 10:09 300 GPM 135 
transducer sending power to start. Fie
instruments: YSI 556 for EC, pH, and
Temperature. MicroTPW used for 
turbidity.

0

pH (Field) pH 6.9 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 3.61 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 19.18 12:00:00 AM°C0.1

CHG0212B0266Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0266
2/16/2012 10:50:00 AM

Cost Code:
L61010150001AWA Prod LC-007StationNumber: 05N09E26R001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 263 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM well run for several hours prior to 
sampling.  173 ft transducer. Field 
instruments: YSI 556 for EC, pH, and
Temperature. MicroTPW used for 
turbidity.

0

pH (Field) pH 7.31 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 3.25 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 20.6 12:00:00 AM°C0.1

CHG0212B0267Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0267
2/16/2012 11:15:00 AM

Cost Code:
L61010150001AWA Prod LC-012StationNumber: 05N09E25N001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 197 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM 202 transducer sounding prior to 
sampling. Field instruments: YSI 556 
EC, pH, and Temperature. MicroTPW
used for turbidity.

0

pH (Field) pH 7.12 12:00:00 AMpH Units0.1

Page 3 of 19N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHG0212B0267Sample Number Field Results
Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 2.83 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 20.34 12:00:00 AM°C0.1

CHG0212B0268Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0268
2/15/2012

Cost Code:
L61010150001AWA Prod LC-012StationNumber: 05N09E25N001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Not samp[led. Duplicate was taken of
037 (CHG0212B0275)

0

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHG0212B0269Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0269
2/15/2012 12:40:00 PM

Cost Code:
L61010150001AWA Monitor LC-035StationNumber: 05N09E28F001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 157.9 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Oalston PH COND meter used for EC
pH  and Temperature. MicroTPW use
for Turbidity.

0

pH (Field) pH 7.77 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.52 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 19.7 12:00:00 AM°C0.1

CHG0212B0270Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0270
2/15/2012 12:50:00 PM

Cost Code:
L61010150001AWA Monitor LC-036StationNumber: 05N09E28F002M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 190 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Oalston PH COND meter used for EC
pH  and Temperature. MicroTPW use
for Turbidity.

0

pH (Field) pH 7 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 2.43 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 19 12:00:00 AM°C0.1

CHG0212B0271Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0271
2/15/2012 3:20:00 PM

Cost Code:
L61010150001AWA Monitor LC-037StationNumber: 05N09E35B001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 283 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Oalston PH COND meter used for EC
pH  and Temperature. MicroTPW use
for Turbidity.

0

pH (Field) pH 7.32 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Page 4 of 19N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHG0212B0271Sample Number Field Results
Turbidity, Nephalometry (Field Turbidity 46.68 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 18.6 12:00:00 AM°C0.1

CHG0212B0272Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0272
2/15/2012 2:30:00 PM

Cost Code:
L61010150001EBMUD LC-011StationNumber: 05N09E35R001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 432 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM 90 ft bgs Could not get clear reading.
Field instruments: YSI 556 for EC, pH
and Temperature. MicroTPW used fo
turbidity.

0

pH (Field) pH 8.02 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.07 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 20.97 12:00:00 AM°C0.1

CHG0212B0273Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0273
2/15/2012 2:10:00 PM

Cost Code:
L61010150001EBMUD LC-029StationNumber: 04N09E02B001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 313 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Field instruments: YSI 556 for EC, pH
and Temperature. MicroTPW used fo
turbidity.

0

pH (Field) pH 7.71 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.86 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 20.37 12:00:00 AM°C0.1

CHG0212B0274Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0274
2/15/2012 1:45:00 PM

Cost Code:
L61010150001EBMUD LC-030StationNumber: 04N09E02B002M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 319 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Field instruments: YSI 556 for EC, pH
and Temperature. MicroTPW used fo
turbidity.

0

pH (Field) pH 7.95 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 2.54 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 20.27 12:00:00 AM°C0.1

CHG0212B0275Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0275
2/15/2012 3:20:00 PM

Cost Code:
L61010150001AWA Monitor LC-037StationNumber: 05N09E35B001M

 Matrix
Water, Natural

StationName: Collection Date

Footnotes
Specific Conductance Conductance (EC) 283 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Oalston PH COND meter used for EC
pH  and Temperature. MicroTPW use
for Turbidity.

0

pH (Field) pH 7.32 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10
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CHG0212B0275Sample Number Field Results
Turbidity, Nephalometry (Field Turbidity 46.68 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 18.6 12:00:00 AM°C0.1

CHG0212B0276Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0276
2/15/2012 3:30:00 PM

Cost Code:
L61010150001AWA Monitor LC-037StationNumber: 05N09E35B001M

 Matrix
Water, Purified

StationName: Collection Date

Footnotes
Specific Conductance Conductance (EC) 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

Field Notes Field Notes 12:00:00 AM Field instruments: YSI 556 for EC, pH
and Temperature. Scientific Inc. 
MicroTPW used for turbidity.

0

pH (Field) pH 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 12:00:00 AM°C0.1

CHG0212B0277Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0277
2/16/2012 3:10:00 PM

Cost Code:
L61010150001CHHPStationNumber: 05N09E35D001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 267 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.27 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 1.01 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 18.35 12:00:00 AM°C0.1

CHG0212B0278Sample Number Field Results

Method Analyte Result TimeRpt.Lmt. Units

CHG0212B0278
2/16/2012 1:40:00 PM

Cost Code:
L61010150001Private LC-014StationNumber: 05N09E21F001M

 Matrix
Water, Natural

StationName: Collection Date

Sample DescriptionAWA - Lake Camanche Samples Footnotes

Specific Conductance Conductance (EC) 338 12:00:00 AMµS/cm1

Dissolved Oxygen (Electrode) Dissolved Oxygen 12:00:00 AMmg/L0.1

pH (Field) pH 7.46 12:00:00 AMpH Units0.1

Oxidation-Reduction Potential Redox Potential 12:00:00 AMmV10

Turbidity, Nephalometry (Field Turbidity 4.42 12:00:00 AMN.T.U.1

Temperature, Water (Field) Water Temperature 21.87 12:00:00 AM°C0.1
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Report of Inorganic Analytical Results
Including Misc Physical Measurements

CHG0212B0260Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/16/2012 2:20:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

Private LC-016StationNumber:

ChemID

05N09E22K001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0260
StationName:

Conductance (EC) 396 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.003 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.035 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

86 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron 0.2 mg/L 0.1EPA 200.7 (D) 10 2/28/20121.

Dissolved Boron 0.2 mg/L 0.1EPA 200.7 (D) 10 2/28/20121.  SPL DUP

Dissolved Bromide 0.06 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 1 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Calcium 1 mg/L 1.EPA 200.7 (D) 10 2/28/20121.  SPL DUP

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 13 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 7 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron 0.05 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 1 mg/L 1.EPA 200.7 (D) 10 2/28/20121. Measured: 0.836 SPL
DUP

Dissolved Magnesium 1 mg/L 1.EPA 200.7 (D) 10 2/28/20121. Measured: 0.83

Dissolved Manganese 0.16 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 6.4 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Potassium 6.4 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.  SPL DUP

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 72 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Sodium 75 mg/L 1.EPA 200.7 (D) 10 2/28/20121.  SPL DUP

Dissolved Strontium 0.026 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 76 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc 0.219 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.7 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 86 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 298 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0261Sample Number Inorganic Analytical Results

Page 7 of 19N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/16/2012 1:00:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

Private LC-009StationNumber:

ChemID

05N09E25F001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0261
StationName:

Conductance (EC) 155 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.148 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

64 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron 0.2 mg/L 0.1EPA 200.7 (D) 10 2/28/20121.

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 6 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 4 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 22 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron 1.6 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 2 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese 0.082 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 6.8 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 21 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.117 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 5 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.4 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 64 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 121 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0264Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/15/2012 10:40:00 AM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Prod LC-005StationNumber:

ChemID

05N09E28L001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0264
StationName:

Conductance (EC) 154 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.004 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.108 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Page 8 of 19N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHG0212B0264Sample Number Inorganic Analytical Results
Dissolved Bicarbonate 
(HCO3-)

55 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 2/28/20121. Measured: 0.04

Dissolved Bromide 0.03 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 9 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 8 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper 0.001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 45 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 5 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate 5.3 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 4.4 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 10 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.131 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 2 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc 0.013 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.4 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 55 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 120 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0265Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/16/2012 10:20:00 AM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Prod LC-006StationNumber:

ChemID

05N09E28K001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0265
StationName:

Conductance (EC) 196 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.002 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.154 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

57 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 2/28/20121. Measured: 0.03

Dissolved Bromide 0.05 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 12 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 13 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium 0.001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Page 9 of 19N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHG0212B0265Sample Number Inorganic Analytical Results
Dissolved Hardness 56 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 6 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate 15.1 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 5.8 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 11 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.183 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 4 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc 0.011 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.1 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 57 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 160 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0266Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/16/2012 10:50:00 AM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Prod LC-007StationNumber:

ChemID

05N09E26R001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0266
StationName:

Conductance (EC) 271 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.003 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.144 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

85 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron 0.1 mg/L 0.1EPA 200.7 (D) 10 2/28/20121. Measured: 0.05

Dissolved Bromide 0.05 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 20 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 21 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 86 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 9 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate 6.6 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 5.1 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.
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CHG0212B0266Sample Number Inorganic Analytical Results
Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 16 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.283 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 9 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc 0.005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.5 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 85 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 216 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0267Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/16/2012 11:15:00 AM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Prod LC-012StationNumber:

ChemID

05N09E25N001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0267
StationName:

Conductance (EC) 200 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.002 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.054 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

74 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 2/28/20121. Measured: 0.03

Dissolved Bromide 0.03 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Bromide 0.03 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121. DUP

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 16 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 6 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121. DUP

Dissolved Chloride 6 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium 0.001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 70 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 7 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate 10.3 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121. DUP

Dissolved Nitrate 10.2 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 4.2 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 10 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.228 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 5 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121. DUP

Dissolved Sulfate 5 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Page 11 of 19N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)
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CHG0212B0267Sample Number Inorganic Analytical Results
Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.3 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 74 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 164 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0269Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/15/2012 12:40:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Monitor LC-035StationNumber:

ChemID

05N09E28F001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0269
StationName:

Conductance (EC) 144 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.007 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.104 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

56 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 2/28/20121. Measured: 0.04

Dissolved Bromide 0.03 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 4 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 7 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 20 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron 0.042 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 2 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese 0.247 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 7.1 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 17 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.07 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 2 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.7 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 56 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 117 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0270Sample Number Inorganic Analytical Results
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Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/15/2012 12:50:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Monitor LC-036StationNumber:

ChemID

05N09E28F002M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0270
StationName:

Conductance (EC) 203 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.002 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.196 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

78 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 2/28/20121. Measured: 0.03

Dissolved Bromide 0.03 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 14 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 7 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 64 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 7 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese 0.008 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate 7.6 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 5.6 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 12 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.223 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 3 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.2 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 78 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 165 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0271Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/15/2012 3:20:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

AWA Monitor LC-037StationNumber:

ChemID

05N09E35B001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0271
StationName:

Conductance (EC) 301 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum 0.159 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.005 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.166 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Page 13 of 19N.A.=Not Analyzed    Rpt.Lmt.=Reporting Limit (Reporting Limits Adjusted For Dilution)



Report of Analytical Results, Cont
DWR Bryte LaboratoryThursday, March 08, 2012 CHG0212B0025Submittal ID:

CHG0212B0271Sample Number Inorganic Analytical Results
Dissolved Bicarbonate 
(HCO3-)

115 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron 0.1 mg/L 0.1EPA 200.7 (D) 10 2/28/20121. Measured: 0.08

Dissolved Bromide 0.03 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 17 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 14 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 80 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron 0.137 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 9 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese 0.015 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate 5.2 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 9.7 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 27 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.26 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 8 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.5 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 115 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 249 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0272Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/15/2012 2:30:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

EBMUD LC-011StationNumber:

ChemID

05N09E35R001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0272
StationName:

Conductance (EC) 442 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.484 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

154 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron 0.7 mg/L 0.1EPA 200.7 (D) 10 2/28/20121.

Dissolved Bromide 0.13 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 21 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) 2 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 30 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.
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CHG0212B0272Sample Number Inorganic Analytical Results
Dissolved Hardness 71 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron 0.049 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 4 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese 0.336 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 9.6 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium 0.015 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 59 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.446 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 15 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 8.1 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 156 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 273 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0273Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/15/2012 2:10:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

EBMUD LC-029StationNumber:

ChemID

04N09E02B001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0273
StationName:

Conductance (EC) 317 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.056 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

89 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron 0.4 mg/L 0.1EPA 200.7 (D) 10 2/28/20121.

Dissolved Bromide 0.05 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 29 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) 1 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 12 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 84 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron 0.063 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 3 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese 0.089 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 5.6 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.
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CHG0212B0273Sample Number Inorganic Analytical Results
Dissolved Selenium 0.001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 31 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.363 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 41 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.8 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 90 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 232 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0274Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/15/2012 1:45:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

EBMUD LC-030StationNumber:

ChemID

04N09E02B002M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0274
StationName:

Conductance (EC) 326 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.191 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

140 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron 0.1 mg/L 0.1EPA 200.7 (D) 10 2/28/20121.

Dissolved Bromide 0.05 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Bromide 0.05 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121. DUP

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 31 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) 1 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 5 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chloride 5 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121. DUP

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper 0.002 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 110 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron 0.165 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 8 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese 0.282 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel 0.001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121. DUP

Dissolved Potassium 7.3 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium 0.001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 22 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.492 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 16 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Sulfate 16 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121. DUP

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.
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CHG0212B0274Sample Number Inorganic Analytical Results
Dissolved Zinc 0.007 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.9 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 141 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 240 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0275Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/15/2012 3:20:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  Only the acidified pint aliquot was submitted for this sample.

Cost Code:
L61010150001AWA Monitor LC-037StationNumber:

ChemID

05N09E35B001M

Replicate Sample CHG0212B0271Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0275
StationName:

Dissolved Aluminum 0.42 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.005 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.169 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Iron 0.184 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead 0.001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Manganese 0.02 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Strontium 0.271 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

CHG0212B0276Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/15/2012 3:30:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  
The equipment blank CHG0212B0276, for metals analysis was not in a washed pint when received.

Cost Code:
L61010150001AWA Monitor LC-037StationNumber:

ChemID

05N09E35B001M

Blank; Equipment 0Sample Purpose  Matrix
Water, Purified

Dilution

CHG0212B0276
StationName:

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

CHG0212B0277Sample Number Inorganic Analytical Results
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Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/16/2012 3:10:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

CHHPStationNumber:

ChemID

05N09E35D001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0277
StationName:

Conductance (EC) 261 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic 0.003 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.061 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

66 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron < .1 mg/L 0.1EPA 200.7 (D) 10 2/28/20121. Measured: 0.03

Dissolved Bromide 0.02 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 18 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 8 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper 0.005 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 84 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead 0.002 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 9 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate 36.8 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 6.2 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 12 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.257 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 13 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc 0.017 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.4 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 66 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 215 mg/L 1.Std Method 2540 C 20 2/17/20121.

CHG0212B0278Sample Number Inorganic Analytical Results

Analyte Result Units Rpt.Lmt. Flags and Notes:Method

2/16/2012 1:40:00 PM

Collection Date

Analysis Date

Sample Condition: 3.0 °C when received.  Iced.  

Cost Code:
L61010150001

Sample Description: AWA - Lake Camanche Samples

Private LC-014StationNumber:

ChemID

05N09E21F001M

Normal Sample 0Sample Purpose  Matrix
Water, Natural

Dilution

CHG0212B0278
StationName:

Conductance (EC) 341 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Conductance (EC) 341 µS/cm 1.Std Method 2510-B 20 2/17/20121.

Dissolved Aluminum < .01 mg/L 0.01EPA 200.8 (D) 13 2/23/20121.

Dissolved Antimony < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Arsenic < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Barium 0.037 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.
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CHG0212B0278Sample Number Inorganic Analytical Results
Dissolved Beryllium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Bicarbonate 
(HCO3-)

80 mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Boron 0.2 mg/L 0.1EPA 200.7 (D) 10 2/28/20121.

Dissolved Bromide 0.05 mg/L 0.01EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Cadmium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Calcium 3 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Carbonate (CO3--) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Chloride 11 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Chromium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Cobalt < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Copper < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Hardness 14 mg/L as CaCO3 1.Std Method 2340 B 10 2/28/20121.

Dissolved Hydroxide (OH-) < 1. mg/L as CaCO3 1.Std Method 4500-CO2 D 20 2/17/20121.

Dissolved Iron 1.89 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Lead < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Magnesium 2 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Manganese 0.444 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Mercury < .0002 mg/L 0.0002EPA 200.8 (Hg Dissolved) 13 2/29/20121.

Dissolved Molybdenum < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Nickel < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Nitrate < .1 mg/L 0.1EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Potassium 8.6 mg/L 0.5EPA 200.7 (D) 10 2/28/20121.

Dissolved Selenium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Silver < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Sodium 61 mg/L 1.EPA 200.7 (D) 10 2/28/20121.

Dissolved Strontium 0.057 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Sulfate 59 mg/L 1.EPA 300.0 28d Hold 9 2/23/20121.

Dissolved Thallium < .001 mg/L 0.001EPA 200.8 (D) 13 2/23/20121.

Dissolved Vanadium < .005 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

Dissolved Zinc 0.009 mg/L 0.005EPA 200.8 (D) 13 2/23/20121.

pH 7.6 pH Units 0.1Std Method 2320 B 20 2/17/20121.

pH 7.6 pH Units 0.1Std Method 2320 B 20 2/17/20121.

Total Alkalinity 80 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Alkalinity 80 mg/L as CaCO3 1.Std Method 2320 B 20 2/17/20121.

Total Dissolved Solids 272 mg/L 1.Std Method 2540 C 20 2/17/20121.
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RESOLUTION NO. 2012.28
OF THE BOARD OF DIRECTORS OF THE AMADOR WATER AGENCY

RESOLUTION OF INTENTION TO ADOPT A GROUNDWATER MANAGEMENT PLAN

WHEREAS, the Amador Water Agency ("Agency") has identified a need to adopt a
groundwater management plan for the Camanche Water lmprovement District No. 7;

WHEREAS, in July 2012 the Agency held a public hearing of intention to prepare a
groundwater management plan, pursuant to Section 6066 of the California Water Code,
and the Board adopted Resolution 2012-16 for the "Preparation of a Groundwater
Management Plan for Water lmprovement District No. 7".

WHEREAS, in conjunction with Dunn Environmental, lnc, the Agency had prepared the
"Groundwater Supply Study and lntegrated Regional Groundwater Management Plan for the
Lake Camanche Water lmprovement District No. 7".

WHEREAS, adoption of the Groundwater Management Plan is a requirement of Grant
Agreement # 4600008731 between Amador Water Agency and the California Department of
Water Resources ('DWR').

WHEREAS, in September 2012 the Agency held a public hearing of intention to
adopt a groundwater management plan for Water lmprovement District No. 7, pursuant to
Section 6066 of the California Water Code

NOW, THEREFORE, BE lT RESOLVED by the Board of Directors of the Amador
Water Agency that the Agency hereby adopts the "Groundwater Supply Study and
lntegrated Regional Groundwater Management Plan for the Lake Camanche Water
lmprovement District No. 7", as presented, pursuant to the California Water Code.

The foregoing resolution was duly passed and adopted by the Board of Directors of
the Amador Water Agency at a Board meeting held on this 27th day of September,2012,
by the following vote:

AYES:

NOES:

Directors Molinelli, Manassero, Farrington and Thomas

ABSENT: Director Toy

ABSTAIN:

Signed and approved by me after its passage this 27th day of September,2012.

-1-



Gary Thomas,

Clerk of the Board of Directors

-2-
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