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STATE WATER RESOURCES CONTROL BOARD 

 REPORT ON THE KERN RIVER AQUIFER EXEMPTION PROPOSAL: OIL-BEARING 
PORTIONS OF THE KERN RIVER AND UPPER CHANAC FORMATIONS, KERN RIVER OIL 

FIELD, KERN COUNTY  

PURPOSE 

Senate Bill 1304 (signed by the governor in 2024 and effective January 2025) requires State Water 
Resources Control Board (State Water Board) staff to submit and make available to the public, a report to 
the State Water Board evaluating an aquifer exemption proposal’s consistency with the criteria specified 
in existing law, including an analysis of all potential conduits. If the California Geologic Energy 
Management Division (CalGEM) and State Water Board concur that the exemption proposal merits 
consideration for exemption, the package will be submitted to the United States Environmental Protection 
Agency (U.S. EPA) for final approval. This aquifer exemption proposal, for the Kern River Oil Field, Kern 
River and Upper Chanac Formations, is the first package staff will present to the State Water Board 
following this new process.  

BACKGROUND 

In 2015, CalGEM and the State Water Board committed to the U.S. EPA to return the state’s Class II 
Underground Injection Control (UIC) program to full compliance with the Safe Drinking Water Act (SDWA). 
Since 2012, the state has been aware of oil and gas-related injection into underground formations that are 
not authorized for Class II injection. Significant progress has been made including the U.S. EPA approving 
25 of 33 compliance aquifer exemption proposals. For the remaining compliance proposals, three are still 
under review by the state, and five have either ceased Class II injection or the State Water Board did not 
concur with the proposal. 

The Kern River aquifer exemption proposal is one of three compliance proposals currently under review 
by the State and seeks to expand an existing aquifer exemption area for Class II injection. Since 2017, 
State Water Board staff, in consultation with Central Valley Regional Water Quality Control Board staff 
(collectively Water Boards staff), and CalGEM staff have completed reviews of multiple versions of aquifer 
exemption proposals for this field. The most recent aquifer exemption proposal, dated March 26, 2025, 
includes oil-bearing portions of the Kern River and Upper Chanac Formations in the Kern River Oil Field. 
State Water Board staff issued a preliminary concurrence letter for exemption of the oil-bearing portions of 
the Kern River and Upper Chanac Formations below the ‘C’ (Capping) Silt on May 14, 2025, and CalGEM 
and the State Water Board held a joint public hearing on December 9, 2025 in connection with a 45-day 
public comment period. This aquifer exemption proposal will be brought before the State Water Board as 
an Agenda Item on June 16, 2026, and public comments will be considered prior to issuing a final 
concurrence letter. 

Kern River Aquifer Exemption  
The Kern River aquifer exemption proposal would expand the existing exemption area to 
include additional hydrocarbon producing portions of the Kern River and Upper Chanac Formations 
immediately surrounding the Kern River Oil Field for steam enhanced oil recovery. Chevron (the 
applicant) is requesting the exemption based on the presence of commercially producible oil in the 
expanded productive zone, adding approximately 3,900 acres to the existing exempted aquifer. The 
applicant performed a water well survey and identified 67 water supply wells within or near the proposed 
exemption boundary. In 2019, CalGEM completed a three-dimensional proximal survey and a 30-year 



 

capture zone analysis on all the identified water wells. The proposed aquifer exemption boundary was 
then revised to the most conservative area to remove all water wells and their capture zones.  

Consistent with California Public Resources Code (PRC) section (§) 3131(c), a conduit analysis review 
was conducted to evaluate the potential for fluid to migrate outside of the proposed aquifer exemption 
area into overlying beneficial use aquifers. This review evaluated all idle and plugged and abandoned 
wells within the proposed aquifer exemption area to ensure that injected fluid will remain in the portion of 
the aquifer that would be exempted. In February 2022, the applicant submitted wellbore diagrams and 
well integrity information for 81 wells to CalGEM and Water Boards staff for review. Water Board and 
CalGEM staff identified 24 potential conduit wells. The applicant submitted mitigation strategies in 2022 
and 2024. After revisions to the Proposed Area boundary, seven potential conduit wells remained within 
the boundary. All seven potential conduit wells were plugged and abandoned in 2023 and verified by 
wellbore diagrams. No monitoring plan is required. 

Water Boards staff have determined that the March 26, 2025 revised proposal meets the criteria set forth 
in PRC § 3131 and § 146.4 of Title 40 of the Code of Federal Regulations (CFR). Within the proposed 
exemption area, the Kern River and Upper Chanac Formations do not currently serve as a source of 
water for any beneficial use, including drinking water. Groundwater in the proposed exemption area is not 
expected to be used for any beneficial use because it contains petroleum hydrocarbons.  

The injected fluids are expected to remain in the proposed exemption area due to both geological and 
operational controls: 

• Upward vertical containment of injected fluids in the proposed exemption area is provided by the
overlying low permeability silt layer.

• Downward vertical containment is provided by the inverted pressure gradient imposed by
production operations in the Kern River Formation.

• Lateral containment is provided through a production-induced inward hydraulic gradient, and
various geological barriers including faults along the western, northern, and northeastern
boundaries and tar seals (immobile cold oil) along the southern boundary.

• All potential conduits were identified and resolved.

CLOSING 

The following four attachments are included within this report. Attachment 1 is the Preliminary 
Concurrence on the Aquifer Exemption Proposal, Oil-Bearing Portions of the Kern River and Upper 
Chanac Formations below the ‘c’ (capping) Silt, Kern River Oil Field, Kern County (Preliminary 
Concurrence Letter). Attachment 2 is the Statement of Basis of the Aquifer Exemption for the Kern River 
and upper Chanac Formations, Kern River Oil Field. (Statement of Basis). Attachment 3 is the Data in 
Support of the Aquifer Exemption Boundary Expansion Application for the Kern River Reservoir including 
the Kern River Formation and Upper Chanac Formation, Kern River Field, Kern County, California 
(Aquifer Exemption Application), dated March 26, 2025. Attachment 4 is the Public Comments 
Summaries and Responses for the Joint Public Hearing held by CalGEM and the State Water Board.  



 

Attachment 1 
Preliminary Concurrence on the Aquifer Exemption 

Proposal, Oil-Bearing Portions of the Kern River and 
Upper Chanac Formations below the ‘c’ (capping) Silt, 

Kern River Oil Field, Kern County (Preliminary 
Concurrence Letter) 



 

State Water Resources Control Board 

May 14, 2025          
 
Douglas Ito, State Oil & Gas Supervisor  
Department of Conservation 
Division of Oil, Gas & Geothermal Resources  
715 P Street, MS 1803 
Sacramento, CA 95814  
Douglas.Ito@conservation.ca.gov 
 
 
PRELIMINARY CONCURRENCE ON THE AQUIFER EXEMPTION PROPOSAL, OIL-
BEARING PORTIONS OF THE KERN RIVER AND UPPER CHANAC FORMATIONS 
BELOW THE ‘C’ (CAPPING) SILT, KERN RIVER OIL FIELD, KERN COUNTY 
 
Dear Mr. Ito: 
 
State Water Resources Control Board (State Water Board) staff, in consultation with 
Central Valley Regional Water Quality Control Board staff (collectively Water Boards 
staff), have reviewed the revised aquifer exemption proposal dated March 26, 2025 
provided by the California Geologic Energy Management Division (CalGEM) on April 4, 
2025 to expand the aquifer exemption for oil-bearing portions of the Kern River and 
Chanac Formations below the ‘C’ (Capping) Silt (C-Silt) in the Kern River Oil Field for 
Class II injection.  
 
As described in the attached memorandum, Water Boards staff assessed whether the 
proposal meets the criteria set forth in California Public Resources Code (PRC) section 
(§) 3131 and § 146.4 of Title 40 of the Code of Federal Regulations (CFR). Based on 
this review, and pending the public comment process, State Water Board staff 
preliminarily concur with the Kern River Aquifer Exemption proposal.  
 
Preliminary Concurrence with Limitation on Underground Injection Control (UIC) 
Projects 
 
In order to ensure that injected fluids do not affect the quality of water that is, or may 
reasonably be, used for any beneficial use, the following limitation shall be incorporated 
in UIC project approvals: 
 

• Injected fluids must be of similar or better quality than the existing groundwater in 
the proposed exempted area as determined by Water Boards staff, using methods 
such as chemical analyses of injectate samples and groundwater samples from 
the exempted area. 
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Conditions on Injection Projects 
 
Approval of Class II UIC projects involve a joint review by CalGEM and Water Boards 
staff. CalGEM and Water Boards staff will consider incorporating conditions into 
approvals of Class II injection projects. Potential conditions include, but are not limited 
to, requiring monitoring to validate that injected fluids remain in the exempted area. In 
addition, for any injection project within one-quarter mile of a water supply well, Water 
Boards staff may seek the inclusion of a requirement to monitor for all chemical 
compounds and elements that constitute the chemicals and additives used in petroleum 
exploration, production, treatment, and injection where there are Environmental 
Laboratory Accreditation Program (ELAP)-approved analyses. If a monitoring 
requirement is incorporated in a UIC project approval, the operator must submit a work 
plan to the Central Valley Regional Water Quality Control Board for approval. 
 
If you have any questions regarding this matter, please contact Ms. Janice Zinky at 
(916) 341-5897 or janice.zinky@waterboards.ca.gov. 
 
 
Sincerely, 
 

 
 
Karen Mogus 
Chief Deputy Director 
 
 
cc:      Patrick Pulupa 
           Executive Officer 
 Central Valley Regional Water Quality Control Board  
 patrick.pulupa@waterboards.ca.gov 
 

Chris Jones 
Deputy, Inland District 
Department of Conservation 
Division of Oil, Gas & Geothermal Resources  
Chris.Jones@conservation.ca.gov 
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State Water Resources Control Board 
 
TO: Karen Mogus  

Chief Deputy Director 
 

FROM: Janice Zinky 
Supervising Engineering Geologist 
 

DATE: May 14, 2025 
 

SUBJECT: PRELIMINARY CONCURRENCE ON THE AQUIFER EXEMPTION 
PROPOSAL, OIL-BEARING PORTIONS OF THE KERN RIVER AND 
UPPER CHANAC FORMATIONS BELOW THE ‘C’ (CAPPING) SILT, 
KERN RIVER OIL FIELD, KERN COUNTY 

  
 
On January 16, 2017, the California Geologic Energy Management Division (CalGEM) 
provided the State Water Resources Control Board (State Water Board) with a proposal 
to expand the aquifer exemption for the Kern River Formation of the Kern River Oil Field 
for Class II injection. On September 28, 2020, CalGEM provided a revised proposal to 
also include oil-bearing portions of the Chanac Formation. On March 27, 2025, Chevron 
(Operator) provided CalGEM an additional revised proposal dated March 26, 2025 
(Revised Proposal) which included updated aquifer exemption boundaries and a conduit 
analysis. CalGEM submitted the Revised Proposal to the State Water Board on April 4, 
2025. 
 
State Water Board staff, in consultation with Central Valley Regional Water Quality 
Control Board staff (collectively Water Boards staff), reviewed the Revised Proposal, 
which was signed and stamped by a California-licensed professional geologist. Pending 
the public comment process, State Water Board staff preliminarily concur with the 
proposal for the oil-bearing portions of the Kern River and Upper Chanac Formations 
below the ‘C’ (Capping) Silt (C-Silt). It is our understanding that in areas where the C-
Silt is 50 feet or less from the surface, fluids will be injected at least 150 feet below 
ground surface to provide a greater safety factor in the prevention of surface 
expressions and ease of administrative compliance. Water Boards staff have 
determined that the Revised Proposal meets the criteria set forth in California Public 
Resources Code (PRC) section (§) 3131 and § 146.4 of Title 40 of the Code of Federal 
Regulations (CFR), as outlined below. 
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State and Federal Exemption Criteria 
 
As required by PRC § 3131(a)(1) and 40 CFR § 146.4(a) the proposed exempted area 
does not currently serve as a source of drinking water. No drinking water supply wells 
were identified as being completed within the proposed exempted aquifer. Sixty-seven 
(67) drinking water wells were identified to be completed in the Kern River Formation 
within approximately one mile of the proposed exempted area. Capture zone analyses 
were performed on all 67 wells, as documented in CalGEM’s March 22, 2019 
Memorandum titled Water Well Capture Radius Analysis Update, Kern River Aquifer 
Exemption. These analyses resulted in a reduction to the proposed exempted aquifer 
boundary as documented in CalGEM’s May 29, 2019 memorandum titled Supplemental 
Maps to the March 22, 2019 Kern River Aquifer Exemption, Water Well Capture 
Analysis Memo. 
 
Consistent with 40 CFR § 146.4(b)(1), the proposed exempted area cannot now, and 
will not in the future, serve as a source of drinking water because it is hydrocarbon 
producing. In addition, as per PRC § 3131(a)(2), the injected fluids are not expected to 
affect the quality of water that is, or may reasonably be, used for any beneficial use 
because (1) groundwater contained in the proposed exempted area contains petroleum 
hydrocarbons, (2) injected fluids will be of similar or better quality than the existing 
groundwater in the proposed exempted area, and (3) the injected fluids are expected to 
remain in the proposed exempted area. Water analyses from the Kern River Oil Field 
indicate that groundwater in the Kern River Formation contains concentrations of total 
dissolved solids between 187 to 1,380 milligrams per liter (mg/L).   
 
The requirement of PRC § 3131(a)(3) is also satisfied because the injected fluids are 
expected to remain in the proposed exempted area due to a combination of geologic 
conditions and operational controls. Vertical containment for the top of the Kern River 
Formation is provided by the overlying low permeability C-Silt (Figures 2 and 3). Vertical 
containment for the Upper Chanac is provided by overlying oil production activities, 
which create an upward gradient toward the production wells completed within the 
proposed and currently exempted areas. Lateral containment in the proposed exempted 
area is provided by a production-induced inward hydraulic gradient. 
 
Conduit Analysis 
 
Consistent with PRC § 3131(c), a conduit analysis review was conducted to evaluate 
the potential for fluid to migrate outside of the proposed aquifer exemption area into 
overlying beneficial use aquifers. This review evaluated all idle and plugged and 
abandoned wells within the proposed aquifer exemption area to ensure that injected 
fluid will remain in the portion of the aquifer that would be exempted. In December 2021, 
the Operator submitted wellbore diagrams and well integrity information to CalGEM and 
Water Boards staff for all idle and abandoned wells located in the proposed aquifer 
exemption area. Water Board and CalGEM staff identified 24 potential conduit wells. 
The Operator submitted mitigation strategies in 2022 and 2024 and after revisions to the 
proposed aquifer exemption boundary, seven potential conduit wells remained within 
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the boundary (Figure 4). All seven potential conduit wells were plugged and abandoned 
in 2023 and verified by wellbore diagrams. No monitoring plan is required. 
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Figure 1. Proposed Kern River Aquifer Exemption Boundary 
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Figure 2. Cross-section FW3-FW3’, Exhibit B-11 of the Aquifer Exemption Application, 
Kern River Oil Field, Kern County, California, March 26, 2025 
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Figure 3. Cross-section FW5-FW5’, Exhibit B-17 Aquifer Exemption Application, Kern 
River Oil Field, Kern County, California, March 26, 2025 
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Figure 4. Potential Conduit Wells Located in the Proposed Aquifer Exemption Area 



 

Attachment 2 
Statement of Basis of the Aquifer Exemption for the 

Kern River and upper Chanac Formations, Kern River 
Oil Field. (Statement of Basis) 
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Statement of Basis – Kern River Aquifer Exemption Proposal 
November 6, 2025 

Statement of Basis for the Proposed Expansion of the 

Aquifer Exemption for the Kern River and upper Chanac Formations, 

Kern River Oil Field 

Field: Kern River Oil Field 

County: Kern County, California 

Class and Well Type: Class II, Enhanced Oil Recovery 

Geologic Formations: Kern River and upper Chanac Formations 

Federal Exemption Criteria:   40 CFR §§ 146.4(a) and 146.4(b)(1) 

The California Department of Conservation, Geologic Energy Management Division 
(CalGEM), in consultation with staff of the State Water Resources Control Board (State 

Water Board) and the Central Valley Regional Water Quality Control Board (collectively, 
the Water Boards), is considering recommending that the United States Environmental 
Protection Agency (US EPA) expand the existing aquifer exemption in the Kern River Oil 

Field under the Safe Drinking Water Act for purposes of receiving fluids from Class II 
injection wells. 

The current exempted interval, which remains unchanged, is referred to in this document 
as the Kern River Reservoir. For purposes of this proposal, the Kern River Reservoir includes 

the hydrocarbon-bearing portions of the Kern River Formation below the “C” silt and the 
upper Chanac Formation within and immediately surrounding the Kern River Oil Field. 

This proposal would expand the lateral boundaries of the existing aquifer exemption area 

to include additional portions of the Kern River Reservoir. This document summarizes the 
basis for CalGEM’s potential recommendation to the US EPA. 

SYNOPSIS 

In 1983, subject to ongoing US EPA supervision, the US EPA granted CalGEM primary 
authority to regulate Class II injection in California for purposes of achieving the objectives 

of the Safe Drinking Water Act. These objectives include regulating Class II injection to 
ensure that current or anticipated sources of drinking water are not endangered. Federal 

regulations broadly define underground sources of drinking water as any geologic 
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formation that contains water with a total dissolved solids composition of less than 10,000 
milligrams per liter in a sufficient quantity to supply a public water system. Class II injection 

encompasses injection for enhanced oil recovery (e.g., injection of water or steam to 
increase oil production) and for disposal of produced fluids associated with oil and gas 
production. 

As part of its ongoing supervision of Safe Drinking Water Act implementation, the US EPA 

retains authority to designate specific water-containing geologic formations (i.e., aquifers) 
“exempt” from presumptive classification as a source of drinking water. This aquifer 

exemption process involves a careful case-by-case evaluation of characteristics affecting 
the aquifer’s potential for use as a source of drinking water based on specific criteria set 
by federal law. CalGEM, with concurrence from the State Water Board, may submit a 

proposal to the US EPA recommending that an aquifer be designated “exempt” for the 
purpose of receiving fluids from Class II injection wells. Although the decision to designate 

an aquifer exempt ultimately rests exclusively with the US EPA, California state law adds 
additional criteria that CalGEM and the Water Boards must evaluate before proposing an 
aquifer exemption to the US EPA. These state law criteria are intended to help ensure that 

injection activity will not negatively affect waters of potential beneficial use. The federal 
and state components of the aquifer exemption process are important mechanisms for 

regulating the safe operation of Class II injection in California. 

Concurrent with its grant of primary authority to CalGEM in 1983, the US EPA designated 
an aquifer exemption for portions of the Kern River Formation within the Kern River Oil 
Field. The boundaries of this aquifer exemption were based on 1973-74 CalGEM maps of 

the oil/water contact for the Kern River Oil Field. In 2017, Chevron U.S.A. Inc. along with 
the other Kern River Field operators, requested that CalGEM propose to the US EPA an 

expansion of the existing aquifer exemption for the Kern River Reservoir, utilizing newer 
and more detailed information. Based on a rigorous review of the supporting information, 
and with preliminary concurrence from the State Water Board, CalGEM has determined 

that the hydrocarbon bearing portion of the Kern River Reservoir, which for this proposal is 
considered to consist of both the Kern River Formation below the ‘C’ silt and the upper 
Chanac Formation within and immediately surrounding the Kern River Oil Field identified 
as the Proposal Area, appears to meet the criteria for proposal of an aquifer exemption 

recommendation to the US EPA. 

In accordance with section 146.4 of title 40 of the Code of Federal Regulations (40 CFR), 

the information presented in the proposal materials supports a conclusion that the 
Proposal Area does not currently serve as a source of drinking water, and that the 

Proposal Area cannot now and will not in the future serve as a source of drinking water, 
because it is hydrocarbon producing or contains hydrocarbons that are expected to be 
commercially producible. In accordance with California Public Resources Code (PRC) 

section 3131, information presented in the proposal materials also supports a conclusion 
that injection of fluids into the Proposal Area will not affect the quality of water that is, or 

may reasonably be, used for any beneficial use, and that injected fluids will remain 
confined in the Proposal Area. 

If approved by the US EPA, this aquifer exemption proposal would clarify that the Proposal 



State of California Gavin Newsom, Governor 

3 

Statement of Basis – Kern River Aquifer Exemption Proposal 
November 6, 2025 

Area may be a suitable location for Class II injection to occur. However, approval of the 
proposed aquifer exemption would not, by itself, authorize any new injection activity. 

Approval to operate a Class II injection project involves a regulatory process separate 
from aquifer exemption. The approval process for operation of a Class II injection project 
includes evaluation of well construction, pressure limits, and many other project-specific 

details not considered in the context of an aquifer exemption proposal. 

Additional information about this aquifer exemption proposal may be found in the 
supporting proposal materials. 

LOCATION 

The Proposal Area is located in the north central portion of Kern County (southern San 
Joaquin Valley), approximately two miles northeast of Bakersfield, California within 
Township 28 South / Range 27 East (T28S/R27E), T28S/R28E, and T29S/R28E, Mount Diablo 

Basin and Meridian (M.D. B.&M.). 

A map depicting the boundaries of the Proposal Area appears at the end of this 
document. 

AQUIFER EXEMPTION CRITERIA 

Federal Exemption Criteria: 

Section 146.4 of Title 40 of the Code of Federal Regulations. (40 CFR § 146.4) 

An aquifer or a portion thereof which meets the criteria for an “underground source of 
drinking water” in 40 CFR section 146.3 may be determined under 40 CFR section 144.7 to 

be an “exempted aquifer” if it meets the following criteria: 

(a) It does not currently serve as a source of drinking water; and 

(b) It cannot now and will not in the future serve as a source of drinking water 

because: 

(1) It is mineral, hydrocarbon or geothermal energy producing, or can be 

demonstrated by a permit applicant as part of a permit application for a 

Class II or III operation to contain minerals or hydrocarbons that considering 

their quantity and location are expected to be commercially producible. 

(2) It is situated at a depth or location which makes recovery of water for 

drinking water purposes economically or technologically impractical; 

(3) It is so contaminated that it would be economically or technologically 

impractical to render that water fit for human consumption; or 

(4) It is located over a Class III well mining area subject to subsidence or 

catastrophic collapse; or 

(c) The total dissolved solids content of the ground water is more than 3,000 and less 

than 10,000 mg/l and it is not reasonably expected to supply a public water 

system. 
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California State Criteria for Aquifer Exemption Proposals: 

California Public Resources Code section 3131, subdivision (a). (PRC § 3131(a)) 

To ensure the appropriateness of a proposal by the state for an exempted aquifer 
determination subject to any conditions on the subsequent injection of fluids, and prior to 

proposing to the US EPA that it exempt an aquifer or portion of an aquifer pursuant to 40 
CFR section 144.7, CalGEM shall consult with the appropriate regional water quality 
control board and the State Water Board concerning the conformity of the proposal with 

all of the following: 

(1) The criteria set forth in 40 CFR section 146.4. 
(2) The injection of fluids will not affect the quality of water that is, or may reasonably 

be, used for any beneficial use. 
(3) The injected fluid will remain in the aquifer or portion of the aquifer that would be 

exempted. 

BASIS FOR EXEMPTION 

The Proposal Area meets the federal criteria for aquifer exemption, as described in 40 CFR 
sections 146.4(a) and 146.4(b)(1). 

The Proposal Area also meets the California criteria for proposal of an aquifer exemption 

to the US EPA, as described in PRC section 3131(a). 

Proposal Area Meets Federal Exemption Criteria 

It does not currently serve as a source of drinking water. (40 CFR § 146.4(a)) 

Pursuant to 40 CFR 146.4(a), the groundwater in the proposed expansion area does not 
currently serve as a source of drinking water. A search for water supply wells was 

conducted within and around the proposal area. The water well search entailed 
obtaining data files from the Department of Water Resources water well completion 

reports, Kern County Environmental Health water well completion reports, the 
Groundwater Ambient Monitoring and Assessment (GAMA) Groundwater Information 
System and identifying existing wells through field reconnaissance. There are no known 

private or municipal drinking water supply wells completed within the Kern River Reservoir 
within the proposed expansion area. Twenty domestic/municipal water supply wells exist 

outside but in close proximity to the proposed expanded aquifer exemption boundary. 
These wells are protected hydraulically by the strong hydraulic gradient towards the 
center of the field created by production operations. Additionally, in 2019 CalGEM 

performed a capture radius analysis for each of these twenty wells based on well specific 
information. The capture analysis confirmed that the origin of the water potentially 

extracted from these wells is outside the proposed expanded aquifer exemption 
boundary. 
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It cannot now and will not in the future serve as a source of drinking water because it is 
hydrocarbon producing or contains hydrocarbons that are expected to be 

commercially producible. (40 CFR § 146.4(b)(1)) 

The total dissolved solids (TDS) content of the Kern River Reservoir water is less than 10,000 

milligrams per liter (ml/L), ranging from 120 to 1,700 mg/L with an average of 691 mg/L. 
This is based on historical water quality data collected from a period of 1955 to 2015 for 

water wells within a quarter mile of the proposed exemption boundary. Although the 
water quality TDS is generally low, the groundwater within the Kern River Reservoir cannot 

now and will not in the future serve as a source of drinking water because it is 
hydrocarbon producing in commercially producible quantities. 

Proposal Area Meets California State Criteria for Aquifer Exemption Proposals 

The Proposal Area meets US EPA exemption criteria. (PRC § 3131(a)(1)) 

As discussed above, the Proposal Area meets the federal criteria for aquifer exemption — 
specifically, 40 CFR sections 146.4(a) and 146.4(b)(1). 

The injection of fluids into the Proposal Area will not affect the quality of water that is, 
or may reasonably be, used for any beneficial use. (PRC § 3131(a)(2)) 

As per PRC section 3131(a)(2), injection fluids are not expected to affect the quality of 
water that is, or may reasonably be used for any beneficial use because (1) groundwater 

contained in the Proposed Area contains petroleum hydrocarbons and (2) injected fluids 
will be of similar or better quality than the existing groundwater in the Proposed Area. 

The injected fluid will remain in the aquifer or portion of the aquifer that would be 
exempted. (PRC §3131(a)(3)) 

Consistent with PRC section 3131(a)(3), a conduit analysis review was conducted to 

evaluate the potential for fluid migration outside the Proposed Area into overlying 
beneficial use aquifers. The review evaluated all idle and plugged and abandoned wells 
within the Proposed Area to ensure that injected fluid will remain in the portion of the 

aquifer that would be exempted. In 2021, the Operator submitted wellbore diagrams and 
well integrity information to CalGEM and Water Boards staff for all idle and abandoned 

wells located in the Proposed Area. Water Board and CalGEM staff identified 24 potential 
conduit wells. The Operator submitted mitigation strategies in 2022 and 2024 and after 

revisions to the Proposed Area boundary, seven potential conduit wells remained within 
the boundary. All seven potential conduit wells were plugged and abandoned in 2023 
and verified by wellbore diagrams. No monitoring plan is required.   

The requirement of PRC section 3131(a)(3) is further satisfied as the injected fluids are 

expected to remain in the Proposed Area due to a combination of geologic conditions 
and operational controls. Vertical containment for the top of the Kern River Formation is 
provided by the overlying low permeability C-Silt interval. Vertical containment in the 

downward direction is controlled by a silt unit within the Chanac Formation that provides 
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vertical hydraulic separation between the overlying Kern River Reservoir and the deeper 
non-oil-bearing portions of the Chanac Formation. Lateral containment in the proposed 

exempted area is primarily provided by a production-induced inward hydraulic 
gradient. A low-pressure zone in the center of the oil field has formed due to years of fluid 
extraction activities. This low-pressure zone creates an inward hydraulic gradient, which 

establishes an overall hydraulic control within the oil field boundaries and provides 
isolation of injection fluids. Geologic features such as sealing faults, geologic structure, 

and tar seals also provide redundant measures of lateral containment. 

The geologic features that represent the lateral containment boundaries include the Kern 
Front Fault along the western boundary, the Poso Creek Fault along the northern 
boundary, and multiple unnamed faults along the northeastern boundary. At the eastern 

extent, the Kern River Formation outcrops, creating a natural stratigraphic barrier. It is 
important to note that in areas where the C Silt is 50 feet or less from the surface, the top 

of the exemption and future injection would be limited to 150 feet below the ground 
surface. In the south and southeast, containment is controlled by tar seals that exist within 

the Kern River Reservoir outside the limits of production. In the southwest, the proposed 
aquifer exemption boundary is limited to the lowest known oil, with containment being 
provided by the strong inward hydraulic gradient resulting from production operations. 

Project-Level Limitations and Conditions 

To ensure that injected fluids do not affect the quality of reservoir water, the following 

limitation would be incorporated in all current and future Class II Underground Injection 
Control (UIC) project approvals: 

• Injection fluids must be of similar or better quality than the existing groundwater in 
the proposed exempted area as determined by Water Boards staff, using methods 

such as chemical analyses of injectate samples and groundwater samples from the 
exempted area. 

Approval of Class II UIC projects involve a joint review by CalGEM and the Water Boards 
staff. CalGEM and the Water Boards staff will consider incorporating conditions into 

approvals of Class II injection projects. Potential conditions may include, but are not 
limited to, requiring monitoring to validate that injected fluids remain in the exempted 

area. In addition, for any injection project within one-quarter mile of a water supply well, 
Water Boards staff may seek the inclusion of a requirement to monitor for all chemical 

compounds and elements that constitute the chemicals and additives used in petroleum 
exploration, production, treatment, and injection using Environmental Laboratory 
Accreditation Program (ELAP)-approved analyses. If a monitoring requirement is 

incorporated in a UIC project approval, the operator must submit a work plan to the 
Central Valley Regional Water Quality Control Board for approval. 

CONCLUSION 



State of California Gavin Newsom, Governor 
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Statement of Basis – Kern River Aquifer Exemption Proposal 
November 6, 2025 

Information presented in the proposal materials supports the following conclusions 
regarding the Proposal Area: 

1) The Proposal Area does not currently serve as a source of drinking water; 
2) The Proposal Area cannot now and will not in the future serve as a source of 

drinking water because it is hydrocarbon producing or contains hydrocarbons that 
are expected to be commercially producible; 

3) The injection of fluids into the Proposal Area will not affect the quality of water that 
is, or may reasonably be, used for any beneficial use; and 

4) The injected fluids will remain in the aquifer or portion of the aquifer that would be 
exempted. 

Based on these factors, as further discussed in the supporting proposal materials, and 
pending review of all timely and relevant comments from the public, with the 

concurrence of the State Water Board, CalGEM intends to recommend that the US EPA 
designate the Proposal Area an exempted aquifer for purposes of receiving fluids from 

Class II injection wells. 



State of California Gavin Newsom, Governor 
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Statement of Basis – Kern River Aquifer Exemption Proposal 
November 6, 2025 
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Executive Summary 

In accordance with Code of Federal Regulations, Title 40, Chapter 1, Subchapter D, Part 146.4 
(40 CFR §146.4), Kern River Field operators (Chevron U.S.A. Inc., E&B Natural Resources 
Management Corporation, Gray Development Co. LLC, Kern River Holdings, Inc., and California 
Resources Corporation) request that the California Department of Conservation, Geologic 
Energy Management Division (CalGEM) expand the currently exempted aquifer boundary for 
the hydrocarbon producing portion of the Kern River Reservoir which throughout this document 
is considered to consist of both the Kern River Formation and Upper Chanac Formation beneath 
the Kern River Field (Figure 1). The Kern River Field exempted aquifer was included in the 1981 
Primacy Application submitted by the California Department of Oil, Gas and Geothermal 
Resources (DOGGR, now CalGEM) to the U.S. Environmental Protection Agency (USEPA), 
and approved by the USEPA on 29 September 1982 as part of the Memorandum of Agreement 
between CalGEM and the USEPA Region IX. The exempted aquifer boundary is based on 
1973-74 CalGEM maps of the oil/water contact. As stated in Section 3106 of Article 2 in Chapter 
1 of Division 3 of the State of California Public Resources Code, the Supervisor of the CalGEM 
is directed to encourage the wise development of oil and gas resources to best meet oil and gas 
needs in California. 

The Kern River Field operators have been permitted to produce oil from wells located outside 
the 1982-approved aquifer exemption boundary (Figure 4) using enhanced oil recovery (EOR) 
methods (e.g., steam injection). Continuing production operations outside the current exempted 
aquifer boundary will require that portions of the Kern River and Upper Chanac Formations that 
contain producible oil be exempted from an underground source of drinking water, under 40 
CFR §146.4. Based on field evidence, and past practices, commercially producible quantities of 
oil exist outside the current exempted aquifer boundary. As such, the Kern River Field operators 
are requesting that the proposed exemption area include those zones containing producible oil. 

Upon recommendation from the State, the USEPA may exempt an aquifer from a potential 
underground source of drinking water (USDW) if it satisfies 40 CFR §146.4, which states “An 
aquifer or a portion thereof which meets the criteria for a USDW in §146.3 may be determined 
under §144.7 of this chapter to be an “exempted aquifer” for Class I-V wells if it meets the 
criteria in paragraphs (a) through (c) of this section.” In accordance with §146.4, the relevant 
criteria for the subject exemption for Class II injection (subsurface injection of liquids associated 
with oil and gas production) include: 

a. It does not currently serve as a source of drinking water; and 
b. It cannot now and will not in the future serve as a source of drinking water because it 

is hydrocarbon producing, or can be demonstrated by a permit applicant as part of a 
permit application for a Class II operation to contain hydrocarbons that considering 
their quantity and location are expected to be commercially producible. 

In order to submit a proposal by the State to the USEPA, the CalGEM shall consult with the 
appropriate Regional Water Quality Control Board and the State Water Resources Control 
Board to ensure that the subject proposal meets California Public Resources Code (PRC) 
3131(a), which states that the State must “…ensure the appropriateness of [the] proposal…” 
concerning the conformity with all of the following: 

a) Criteria set forth in Section 146.4 of Title 40 of the Code of Federal Regulations; 

Data in Support of the Aquifer Exemption Boundary Expansion Application, Kern River Reservoir, ES-I 
Kern River Field, Kern County, California 



 

        
    

       
  

   
  

     
      

     
    

    
   

 
 

  
   

    
 

 
  

   
    

 

  
       

 

      
     

      
     

    
    

     
    

   
   

    
     

  

    
   

     
       

b) The injection of fluids will not affect the quality of water that is, or may reasonably be, 
used for any beneficial use; and 

c) The injected fluid will remain in the aquifer or portion of the aquifer that would be 
exempted. 

The main body of the Kern River Field occupies approximately 17,900 acres in the southern 
San Joaquin Valley, approximately 2 miles northeast of Bakersfield, California (Figure 1). In the 
Kern River Field, oil is produced from the Kern River and Upper Chanac Formations. 
Commercial production occurs at depths ranging from less than 100 feet below ground surface 
(bgs) near the eastern extent of the field, where the Kern River Formation outcrops, to more 
than 1,600 feet bgs at the western extent of the field. 

The faults along the southwestern, western, northern, and northeastern proposed exemption 
boundaries, the updip outcrop of the Kern River Formation to the east, and the tar seals along 
the southern and southeastern proposed exemption boundaries limit lateral fluid movement into 
and out of the Kern River Field. The vertical upward (decreasing) pressure gradient prevents 
fluid flow vertically downward out of the Kern River Reservoir. The absence of fluids in the upper 
portion of the Kern River Formation, and presence of nine field-wide silts, which are continuous 
across the eastern subcrop area, prevent fluid flow vertically upward out of the oil production 
zone. These physical features establish the Kern River Field as a closed hydrologic basin. The 
relatively low recharge from meteoric water and the Kern River, the significant volume of fluid 
removed from the reservoir, and the overall decline in fluid elevation in the Kern River and 
Upper Chanac Formations across the field further demonstrates that the fluids are hydraulically 
controlled and contained in a closed basin. 

Oil extracted from the Kern River Field is classified as heavy oil, with an API gravity between 
10° and 16°. Kern River Field operators use EOR methods to produce oil from the Kern River 
Field. 

Oil at the Kern River Field is currently produced from over 10,000 production wells, of which 157 
(1 percent) exist outside the 1982-approved exempted aquifer boundary (Table 1, Figure 56). In 
2014, approximately 440,500 barrels of oil (1.7 percent) of the oil produced from the Kern River 
Field was from wells outside the 1982-approved exempted aquifer boundary. The following 
summarizes information and provides data supporting the aquifer exemption request for the 
Kern River and Upper Chanac Formations in the Kern River Field: 

1. The best use of the oil-bearing formations in the Kern River Field is its current use, oil 
and gas extraction. A portion of the Kern River Formation in the Kern River Field is 
included as an exempted aquifer, due to hydrocarbon production, in the 1981 Primacy 
Application and in the Memorandum of Agreement between CalGEM and the USEPA 
Region IX, dated 29 September 1982. This request seeks to expand that exempted 
aquifer boundary laterally and vertically based on the presence of commercially 
producible oil in the expanded productive zone. 

2. There are multiple bounding conditions for the lateral limits of the requested aquifer 
exemption area (Figure 17). The west, north, northeast and southwest limits are 
bounded by faults that represent barriers to flow. In the east, the oil-bearing formations 
outcrop within the Kern River Field administrative boundary, limiting the eastern extent of 

Data in Support of the Aquifer Exemption Boundary Expansion Application, Kern River Reservoir, ES-II 
Kern River Field, Kern County, California 



 

        
    

 
 

   
    

 
 

   

    
       
     

      
    

      
   

    
  

 
  

 
 

 
    

  
 

   
  

  
   

    
    

   
  

     

 

fluid flow through the proposed exempted aquifer boundary. The southeast and south 
proposed aquifer exemption boundaries are established by areas containing tar seals. 
The north and northeast boundaries are also defined by the highest known oil limit; and 
the southwest boundary is defined by the lowest known oil limit. Oil field operations 
through fluid extraction activities related to hydrocarbon production have formed a low 
pressure zone in the center of the field, creating an inward hydraulic gradient and 
establishing hydraulic control within the oil field boundaries (Figure 33). 

3. Production in the Kern River Field, a heavy oil reservoir, cannot economically occur 
without the use of EOR methods, primarily steam injection, which was first used in 1961. 
Results have shown significant increase in production using EOR methods (Figure 56). 
Water is produced in conjunction with the EOR process and is separated from the 
hydrocarbons before it is treated and beneficially reused for steam generation or other 
oil field operations (Figure 61). Produced water not needed for in-field uses is further 
treated and provided to a local water district for beneficial reuse. 

4. One municipal and nine private/irrigation wells exist within the 1982-approved aquifer 
exemption boundary. Five private wells located at the eastern extent of the oil field are 
screened within the oil-bearing zone (Appendix F) and are isolated and protected from 
impact from oil field operations by the strong inward hydraulic gradient toward the center 
of the field. Two private/irrigation and the one municipal well within the 1982-approved 
aquifer exemption boundary are screened within the Kern River Formation at elevations 
above the oil-bearing zone (Table 3) and are physically separated from the oil-bearing 
formations by pervasive silt and clay (shale) layers that represent vertical barriers to 
flow. These wells extract water from a zone above and not hydraulically connected to the 
hydrocarbon-bearing formation. Two private wells have unknown completion depths. 

5. Based on water well database searches, well records review, and site reconnaissance, 
there are no private or municipal drinking water supply wells within the proposed 
expanded aquifer exemption area. Twenty domestic/municipal water supply wells exist 
outside but in close proximity to the proposed expanded aquifer exemption boundary 
(Appendix F). These wells are protected hydraulically by the strong hydraulic gradient 
towards the center of the field created by production operations. Additionally, zone of 
contribution calculations were completed for each of these 20 wells, based on well-
specific information, to confirm that the origin of the water potentially extracted from 
these wells is outside the proposed expanded aquifer exemption boundary. 

Data in Support of the Aquifer Exemption Boundary Expansion Application, Kern River Reservoir, ES-III 
Kern River Field, Kern County, California 



 

        
    

   

  
   

 
  

  
 

 

  
    

   
      

 
       

    
      

   
 

    
       

    
     

    
    

   
      

     
   

   
   

  
    

 
  

  
 

 
 

 
 

  
 

 
 

 
 

Section 1: Field Information 

1.1 Project/Field Name and Location 
Kern River and Upper Chanac Formations, 
Kern River Field, 
Kern County, California 

1.2 Well Class and Purpose of Injection 
Class II 
Enhanced Oil Recovery 

1.3 Areal and Vertical Extent/Dimensions of Study Area 
The Kern River Field is located in the north central portion of Kern County (southern San 
Joaquin Valley), approximately 2 miles northeast of Bakersfield, California (Figure 1), within 
Township 28 South / Range 27 East (T28S/R27E), T28S/R28E, and T29S/R28E, Mount Diablo 
Basin and Meridian (M.D. B.&M.). The requested expansion will result in a total exempted 
aquifer lateral area that is approximately 25,300 feet wide near its southern extent, 9,400 feet at 
the northern extent, 36,900 feet long in the north-south direction, and totals approximately 
15,335 acres. The differential area between the existing approved aquifer exemption boundary 
and the new proposed boundary is approximately 3,900 acres. The areal extent of the proposed 
aquifer exemption boundary is shown on Figure 2. 

The vertical extent of the aquifer exemption top, as expanded, will cover the Kern River and the 
base of the Upper Chanac Formations that range from approximately 740 feet true vertical 
depth subsea (TVDSS) to 40 feet TVDSS near the eastern side of the oil field and from 
approximately 40 TVDSS to -1,500 TVDSS on the western side of the oil field. The gross 
thickness of the proposed aquifer exemption is shown on Figure 3. The upper limit of this 
proposed aquifer exemption is limited to strata below the C Silt. Up-dip, along the east margin of 
the field, the C Silt of the Kern River Formation outcrops and is absent eastward. In this region, 
the top of the proposed aquifer exemption is further limited. Where the C Silt is 50 feet or less 
from the surface, the top of the exemption and future injection would be limited to 150 feet 
below ground surface. The lower limit of this proposed aquifer exemption is defined by a 
confining silt in the Chanac Formation that separates confined aquifers below from the oil-
bearing, unconfined aquifer above. The depths are illustrated in the cross-sections included in 
Figures 6 through 10 and the structure contour maps included as Figure 13. 

1.4 Name and Address of the Owners/Operators 
Chevron U.S.A. Inc. (Chevron) is the largest operator in the Kern River Field and is responsible 
for more than 95 percent of the exploration and production activities within its administrative 
boundaries. Operators within the Kern River Field include: 

Chevron U.S.A. Inc. Kern River Holdings, Inc. 
Chevron North America Exploration and Production Company 7700 Downing Avenue 
San Joaquin Valley Business Unit P.O. Box 10207 
1546 China Grade Loop Bakersfield, California 93389 
Bakersfield, California 93308 

Data in Support of the Aquifer Exemption Boundary Expansion Application, Kern River Reservoir, Page 1-1 
Kern River Field, Kern County, California 



 

        
    

     
  

 
 

 
  

 

  
  

 

E&B Natural Resources Management Corporation 
1400 Easton Drive, Suite 141 
Bakersfield, California 93309 

Gray Development Co. LLC 
2701 Patton Way 
Bakersfield, California 93308 

California Resources Corporation 
9600 Ming Avenue, Suite 300 
Bakersfield, California 93311 

Data in Support of the Aquifer Exemption Boundary Expansion Application, Kern River Reservoir, Page 1-2 
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Section 2: Aquifer Exemption Description 

As Chevron is the largest operator in the Kern River Field, this application support package has 
been compiled by Chevron, with the concurrence of the other operators identified in Section 1.4. 
Letters in support of the application to expand the aquifer exemption boundary, prepared by the 
other operators in 2020, are included in Attachment 1. 

2.1 Aquifer/Zone Name 

Kern River and Upper Chanac Formations 

2.2 Depth/Thickness of Aquifer 

The depth to the top of the aquifer ranges from approximately 0 to 790 feet below ground 
surface. The thickness of the aquifer generally ranges from 700 to 1200 feet, within the Kern 
River and Upper Chanac Formations, and is limited physically to the area immediately around 
the Kern River Field. 

2.3 Lateral Extent of the Area Proposed for Exemption 

The Kern River Field has multiple defined boundaries. The CalGEM established a field 
boundary in 1973-74 which established the limits of the Kern River and upper Chanac 
Formations as an exempt aquifer (Figure 4). In 1982, the boundary was modified to reflect field 
activity and expansion. Notwithstanding this field boundary expansion of the Kern River Field, 
no expansion of the exempt aquifer boundary was made at that time. Additionally, the CalGEM 
has an Administrative Boundary which serves as the official boundary between the Kern River 
Field and neighboring oil fields for permitting and other controls. 

Permitted drilling and operational activities targeting the Kern River and Upper Chanac 
Formations have extended beyond both the 1973-74 and 1982 field boundaries as well as the 
Administrative Boundary. For Chevron and other operators to continue to enhance development 
of the Kern River and Upper Chanac Formations beyond the 1973-74 boundary, by means of 
steam injection, an application to extend the limits of the exempted aquifer is being submitted. 
As expanded, the total exempted aquifer lateral area is approximately 25,300 feet wide near the 
southern extent of the field; about 9,400 feet in the east-west direction at northern extent of the 
field; and approximately 36,900 feet long in the northwest-southeast direction along the center 
of the field. This proposed expansion of the aquifer exemption boundary will expand the existing 
approved boundary by approximately 3,900 acres. 

The proposed exempted aquifer boundaries extend to the east to the edge of the existing 
aquifer exemption boundary; to the northeast to a series of unnamed faults and to the limit of 
known oil; to the north to the limits of known oil; to the west to the limits of practical oil 
production; to the southwest to the limits of lowest known oil; and to the south and southeast to 
the limits of oil production (Figure 2). Each of the six lateral boundaries, as well as the two 
vertical boundaries, are described in detail in Section 4. 
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2.4 Description of Aquifer/Zone Containment 

Detailed descriptions of the varying hydraulic barriers that control fluid flow in and around the 
Kern River Field are provided in Section 4. In general, hydraulic containment is provided by 
sealing faults, pressure boundaries (pressure gradients), geologic structure and tar seals. 

• To the west, flow is controlled by the Kern Front Fault (Figures 5 and 19), which 
separates the Kern River Field from the Kern Front Field, and by a sustained inward 
pressure gradient created by production operations (more fluid is extracted than injected, 
creating an inward hydraulic gradient; Figures 33 and 34). 

• To the north, the Poso Creek Fault, an east-west normal fault, acts as a hydraulic 
barrier. The proposed northern limit of the aquifer exemption lies south of the Poso 
Creek Fault and is established by the northern-most extent of oil. 

• Hydraulic control at the northeast extent of the Kern River Field is created by multiple 
unnamed normal faults that act as barriers to fluid flow along the westward dipping 
regional hydraulic gradient (Figures 5 and 19). The proposed northeast limit is positioned 
downdip (southwest) of the sealing normal faults and is established by the northeast 
extent of known oil. 

• At the eastern extent of the field, the Kern River Formation outcrops, creating a natural 
stratigraphic hydraulic barrier (Figure 30). 

• To the south and southeast, containment for most of the Kern River Field is controlled by 
tar seals (immobile cold oil) that exist within the Kern River Reservoir outside the limits 
of production (see Section 4.3); and by the strong inward pressure gradient created by 
production operations (Figures 33 through 35). In the southeast portion of the field, south 
of the Kern River, the proposed boundary extension is established by the limits of 
production (Figure 57). 

• To the southwest, the proposed aquifer exemption boundary is limited to the lowest 
known oil (Figures 38 and 39), with containment being provided by the strong inward 
hydraulic gradient resulting from production operations (Figure 40). In the southwest 
portion of the field, west of the Kern River, the proposed boundary extension is 
established by the limits of production (Figure 39). 

Vertical containment of injected fluid is controlled in the upward direction by the water/oil 
surface, and by fine-grained silt and clay layers that persist throughout the Kern River Field. 
Vertical containment in the downward direction is controlled by a silt unit within the Chanac 
Formation that provides vertical hydraulic separation between the overlying unconfined aquifer 
that extends into the Kern River Formation and the underlying confined aquifer that extends 
deeper into the Chanac Formation as illustrated on Figure 56 (Coburn and Gillespie, 2002). 

2.4.1 Cross-Section Descriptions 

Five field-wide geologic cross-sections have been produced for this report, along with numerous 
smaller localized sections. The cross-sections display geologic, hydrogeologic and oil 
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production information relative to the request to expand the aquifer exemption boundary for the 
Kern River Reservoir. The locations of the field-wide generalized geologic cross-section are 
illustrated on Figure 3, and cross-sections are included as Figures 6 through 10. Additional 
cross-sections illustrating the relationship of the aquifer exemption zone and water source wells 
are in included in Section 6.3. The following are brief descriptions of the information illustrated 
on the five field-wide geologic cross-sections. 

Cross-Section FW1-FW1’ (Figure 6) trends northeast through the northern part of the Kern 
River Field. As expanded, the aquifer exemption area is approximately 14,000 feet wide in this 
area. The westward dipping C-Silt top seal to base Upper Chanac interval is generally 1,000 to 
1,200 feet thick. The depths of the C-Silt top seal and base Upper Chanac are shallowest near 
the updip east side at approximately 200 feet bgs and 1,300 feet bgs, and deepest on the west 
side at approximately 600 feet bgs and 1,800 feet bgs, respectively. Lateral fluid containment is 
controlled by the regional southwestward groundwater gradient on the east side, by the Kern 
Front Fault on the west side, and by the inward hydraulic gradient created by field operations 
(Section 2.4). Vertical fluid containment is controlled in the upward direction by silt and clay 
barriers. Confinement of fluids is enhanced by highly viscous heavy oil which is immobile and 
acts as a plug and barrier to fluid flow at ambient conditions. Fluid containment is controlled in 
the downward direction by a confining silt in the Chanac Formation. 

Cross-Section FW2-FW2’ (Figure 7) trends northeast through the north-central part of the Kern 
River Field. As expanded, the aquifer exemption area is approximately 16,900 feet wide in this 
area. The westward dipping C-Silt top seal to base Upper Chanac interval is generally 1,000 to 
1,200 feet thick. The depths of the C-Silt top seal and base Upper Chanac are shallowest near 
the updip east side at 0 feet bgs (outcrop edge) and 1,100 feet bgs, and deepest on the west 
side at approximately 900 feet bgs and 2,200 feet bgs, respectively. Lateral fluid containment is 
controlled by the regional southwestward groundwater gradient on the east side, by the Kern 
Front Fault on the west side, and by the inward hydraulic gradient created by field operations 
(Figures 33 and 34). Vertical fluid containment is controlled in the upward direction by silt and 
clay barriers. Confinement of fluids is enhanced by highly viscous heavy oil which is immobile 
and acts as a plug and barrier to fluid flow at ambient conditions. Fluid containment is controlled 
in the downward direction by a confining silt in the Chanac Formation. 

Cross-Section FW3-FW3’ (Figure 8) trends northeast through the southcentral portion of the 
Kern River Field, and, as expanded, the aquifer exemption is approximately 21,000 feet wide in 
this area. The westward dipping C-Silt top seal to base Upper Chanac interval is generally 725 
to 825 feet thick in the eastern portion of the field and thickens to approximately 1,500 at the 
western expanded aquifer exemption edge. The depths of the C-Silt top seal and base Upper 
Chanac are shallowest near the updip east side at 0 feet bgs (outcropping) and 850 feet bgs, 
and deepest on the west side at approximately 850 feet bgs to 2,500 feet bgs, respectively. 
Lateral fluid containment is controlled by the regional southwestward groundwater gradient on 
the east side, and by the inward hydraulic gradient created by field operations (Figures 33 and 
34). Vertical fluid containment is controlled in the upward direction by silt and clay barriers. 
Confinement of fluids is enhanced by highly viscous heavy oil which is immobile and acts as a 
plug and barrier to fluid flow at ambient conditions. Fluid containment is controlled in the 
downward direction by a confining silt in the Chanac Formation. 
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Cross-Section FW4-FW4’ (Figure 9) trends northeast through the southern part of the Kern 
River Field, and, as expanded, the aquifer exemption area is approximately 19,000 feet wide in 
this area. The westward dipping C-Silt top seal to base Upper Chanac interval is 550 feet thick 
at the eastern aquifer exemption edge, with a maximum thickness of approximately 1,400 feet at 
the western aquifer exemption edge. The depths of the C-Silt top seal and base Upper Chanac 
are shallowest near the updip east side at 0 feet bgs (outcropping) and 600 feet bgs, 
respectively. On the west side, the depths of the C-Silt top seal and base Upper Chanac are 
600 feet bgs and 1,900 feet bgs, respectively, at well KOS 1TO (API 03051487), and then 
deepens to 650 and 2,100 feet bgs, respectively, at the western edge of the aquifer exemption 
area. Lateral fluid containment is controlled by the regional southwestward groundwater 
gradient on the east side, and by the inward hydraulic gradient created by field operations 
(Figures 33 and 34). Vertical fluid containment is controlled in the upward direction by silt and 
clay barriers. Confinement of fluids is enhanced by highly viscous heavy oil which is immobile 
(i.e. tar seals) and acts as a plug and barrier to fluid flow at ambient conditions. Fluid 
containment is controlled in the downward direction by a confining silt in the Chanac Formation. 

Cross-Section FW5-FW5’ (Figure 10) trends southeast down the length of the Kern River Field 
(parallel to strike of the Kern River Formation), and, as expanded, the proposed aquifer 
exemption area is approximately 39,200 feet long. In this strike-parallel view, the C-Silt top seal 
to base Upper Chanac interval is generally 1,100 to 1,200 feet thick. The depths of the C-Silt top 
seal and base Upper Chanac, in this view, are influenced by the southward sloping ground 
surface. At the north end, the depths of the C-Silt top seal and base Upper Chanac are 
approximately 600 feet bgs and 1,700 feet bgs, respectively, at well KRU 511 (API 03051476). 
At the down-slope south end, the C-Silt top seal and base Upper Chanac are 0 feet bgs 
(outcropped) and 1,100 feet bgs, respectively, at well MCM 229 (API 03049871). Lateral fluid 
containment is controlled by the inward hydraulic gradient resulting from field operations and the 
net negative fluid balance, the Poso Creek Fault to the north (Figure 26), and the tar seals to the 
south of the Kern River Field. Vertical fluid containment is controlled in the upward direction by 
silt and clay barriers. Confinement of fluids is enhanced by highly viscous heavy oil which is 
immobile and acts as a plug and barrier to fluid flow at ambient conditions. Fluid containment is 
controlled in the downward direction by a confining silt in the Chanac Formation. 
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Section 3: Justification for Aquifer/Zone Exemption 

40 CFR §146.4, states that “An aquifer or a portion thereof which meets the criteria for an 
“underground source of drinking water” in §146.3 may be determined under §144.7 of this 
chapter to be an “exempted aquifer” for Class I-V wells if it meets the criteria in paragraphs 
(a) through (c) of this section.” In accordance with §146.4, the relevant criteria for the subject 
exemption for Class II well (subsurface injection of liquids associated with oil and gas 
production) include: 

a. It does not currently serve as a source of drinking water; and 

b. It cannot now and will not in the future serve as a source of drinking water because it is 
hydrocarbon producing, or can be demonstrated by a permit applicant as part of a permit 
application for a Class II operation to contain hydrocarbons that considering their 
quantity and location are expected to be commercially producible. 

In accordance with 40 CFR §146.4, the Kern River Field operators request the CalGEM expand 
the currently exempted aquifer boundary for the hydrocarbon producing portion of the Kern 
River and Upper Chanac Formations in the Kern River Field to the lateral limits illustrated on 
Figure 2. The current aquifer exemption boundary for the Kern River Formation in the Kern 
River Field (Appendix A, Exhibit A-4) was included in the 1981 Primacy Application submitted by 
the CalGEM to the USEPA, and approved by the USEPA on 29 September 1982 in the 
Memorandum of Agreement between the CalGEM and the USEPA. 

In accordance with State of California Public Resources Code, Division 3, Chapter 1, Article 2.5, 
Section 3131(a), this report demonstrates that: 

a. The criteria set for an aquifer exemption in 40 CFR §146.4 have been met for the 
proposed aquifer exemption boundary; 

b. The injection of fluids will not impact the quality of water in the municipal and private 
wells in the laterally expanded aquifer exemption area due to vertical confinement 
provided by impermeable silt and clay layers; and 

c. The physical and hydrogeologic barriers that define the proposed aquifer exemption 
boundary will be adequate to contain the injected fluids within the exempted portion of 
the aquifer. 

As stated in Section 3106 of Article 2 in Chapter 1 of Division 3 of the State of California Public 
Resources Code, the Supervisor of the CalGEM is directed to encourage the wise development 
of oil and gas resources to best meet oil and gas needs in California. Commercially producible 
and expected producible quantities of oil exist outside the 1982-approved limits for the aquifer 
exemption boundary. The Kern River Field operators are seeking the expansion of the aquifer 
exemption boundary to include those commercially producible and expected producible areas 
that exist outside the current exempted aquifer (Figure 2). Increasing the production from the 
Kern River Field necessitates expansion of the currently exempted area to include these 
additional portions of the Kern River and Upper Chanac Formations. 
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Using produced water for steam generation and other beneficial use purposes associated with 
oil production preserves groundwater as a natural resource and eliminates the need to use 
freshwater for the same purpose. As produced water is treated (oil removal and softening) prior 
to being used as steam, the quality of the water being injected back into the oil-bearing zone is 
the same or better than the quality of the raw produced water from that same zone. 
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Section 4: Aquifer/Zone Characterization 

This section describes the primary geologic formations beneath the Kern River Field identifies 
significant structural features found in the project area and presents information to demonstrate 
that fluids injected into the oil-bearing strata can be safely contained and controlled within the 
designated formation. Supplemental information, including geologic and geophysical logs, and 
field pressure data are included in Appendices A through C. 

4.1 Basis for Proposed Aquifer Exemption Area 

The Kern River Field is located in the southern San Joaquin Valley, approximately 2 miles 
northeast of Bakersfield, California (Figure 1). The commercially producible and expected 
producible oil-bearing zone defines the limits of the proposed aquifer exemption area, and 
occupies approximately 15,335 acres (Figure 2). The oil-bearing zone includes only the Kern 
River and Upper Chanac Formations throughout the proposed aquifer exemption area (Figures 
3 and 6 through 10). Currently, production occurs at depths ranging from less than 100 feet bgs 
near the eastern extent of the field, where the Kern River Formation outcrops, to greater than 
1,600 feet bgs at the western extent of the field. The proposed aquifer exemption boundary 
extends to the north and northeast to include specific wells that have historical oil production at 
commercially producible rates. Boundaries are also constrained by investigative dry holes that 
have been drilled at the periphery of the Kern River Field. 

4.2 Kern River Field Geology and Stratigraphy 

The Kern River Field is located on the gently westward dipping west flank of the Sierra Nevada 
block, east of the San Joaquin Valley. The Kern River waterway flows through the southern 
portion of the oil field. The Kern River Field is bounded on the west, north and east by multiple 
oil fields, including the Fruitvale, Kern Front, Poso Creek, Mount Poso, Round Mountain and 
Kern Bluff (Figure 1). The stratigraphic formations related to oil production are the Upper 
Miocene to Pliocene Kern River and Upper Chanac Formations (Figure 11). The geology of the 
Kern River Field is illustrated on the generalized geologic cross-sections FW-1 through FW-5 
(Figures 6 through 10). 

The Kern River Formation stratigraphy is well documented in readily available, peer-reviewed 
literature, and is summarized herein from Coburn and Gillespie (2002) and several other 
papers. The Kern River Formation has been divided into nine producing sand layers which vary 
from 50 to 170 feet thick and generally thicken to the west. The Chevron-established 
nomenclature is illustrated in the stratigraphic column presented on Figure 11 and a 
cross-section illustrating the specific zones and their relationship in the field is presented on 
Figure 12. The upper Kern River Formation includes zones C, C1, G, K, K1, and K2. The lower 
Kern River Formation includes the R, R1, and R2 zones. 

The Chanac Formation stratigraphy is also well documented in readily available, peer-reviewed 
literature, and is summarized herein from Olson et al (1986) and several other papers. The 
Chanac Formation comprises a maximum total thickness of 700 feet in the western area of the 
Kern River Field. The Chanac Formation thins to the east and has unconformable contacts with 
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the underlying Santa Margarita and overlying Kern River Formations. There are no observable 
differences between the Chanac and Kern River Formations in the Kern River Field making the 
contact an arbitrary decision on the part of the interpreter with continuous sedimentation across 
the boundary. 

Contour maps depicting the top and base elevation (TVDSS), and gross thickness of the 
oil-bearing zone (i.e., the proposed aquifer exemption area) are presented on Figures 13 and 
14. 

The Kern River and Upper Chanac Formations compose the primary oil-bearing reservoir 
beneath the Kern River Field, with producing zones ranging from less than 100 feet bgs to 
greater than 1,600 feet bgs (Bartow and Pittman, 1983). The Kern River and Upper Chanac 
Formations form an arcuate, thickening fan wedge that extends from surface outcrops along the 
east side of the Kern River Field westward 12 miles into the San Joaquin Valley (Figure 12). 
Surface exposures of the Kern River Formation extend along the foothills on the east side of the 
field. The formation dips approximately 3 to 6 degrees to the southwest due to uplift and 
westward tilting of the Sierra block. The top of the Chanac roughly parallels the top of the Kern 
River Formation (Figure 15). 

The Kern River and Upper Chanac Formations represent a non-marine, fluvial, braided stream 
system deposited during Late Miocene to Pleistocene time (Figure 11). Both formations consist 
of two primary lithofacies: 1) channelized, amalgamated sand lobes; and 2) overbank/floodplain 
interbeds composed of finer grained silt and clay. 

The Kern River Formation has informally been subdivided into nine zones, designated C, C1, G, 
K, K1, K2, R, R1 and R2, with each zone composed of one or more sand beds separated by 
relatively impermeable silt/clay zones (Figure 11). The “C Sand” is the uppermost mapped sand 
unit of the Kern River series, stratigraphically the youngest and shallowest. The Kern River 
Formation is generally considered to extend to the ground surface with a veneer of alluvium. 
The channel sand packages behave as semi-continuous reservoirs, with each zone containing 
commercial quantities of oil, separated by relatively impermeable silt and clay interbeds. The 
sands within the Kern River Formation tend to have high porosities (approximately 32 percent) 
and permeabilities in the thousands of millidarcies (Coburn and Gillespie, 2002). 

The Chanac Formation lithology, porosity and permeability are similar to the Kern River 
Formation. Net-to-Gross sand distribution in the Chanac Formation decreases from southeast 
to northwest resulting in additional sand unit divisions within the formation. 

The Kern River flows through the southern part of the field and the ancestral river was itself in-
part or in-whole responsible for deposition of the Kern River Reservoir. 

4.3 Oil Field Structural Features 

A dominant structural feature in the southern San Joaquin Basin is the southwest-plunging 
Bakersfield Arch (Figure 16). The Kern River Field and other oil fields lie along the crest of this 
structural salient. Hydrocarbons, sourced in deep rocks to the northwest and southeast, 
migrated up the flanks of the arch to the structural high formed at its crest. Numerous, mostly 
down-to-the-basin, normal faults exist in and around the Kern River Field. 
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The Kern Front Fault, China Grade/Gun Club Fault complex (Figure 5), Poso Creek Fault 
(Figure 19), and unnamed fault complex to the northeast represent significant geologic features 
that control fluid flow beneath and in the vicinity of the Kern River Field. Several other unnamed 
fault systems within the field boundaries displace strata and impact fluid flow to varying degrees 
within the field. Figure 17 illustrates the lateral extent of the proposed aquifer exemption 
boundary. Detailed descriptions of the lateral and vertical boundaries are provided below. 

4.3.1 West, North and Northeast Proposed Aquifer Exemption 
Limits 

Normal faults bounding the field to the west, north and northeast provide the most direct means 
of hydraulic confinement. On the northeast margin of the field, this confinement is augmented by 
the southwest dipping regional groundwater gradient. Within these confining conditions, the 
proposed aquifer exemption boundary is further constrained by the extent of known oil. In 
particular, a line separating oil-bearing versus non-oil bearing formations on the north and 
northeast margins of the field is drawn based on the exploration data illustrated on Figure 18. 
To be considered as having no oil, a well has to have zero trace in any of the drilling records. 
The proposed west, north and northeast boundaries are illustrated on Figure 19. 

4.3.1.1 West, North and Northeast Oil Field Lateral Confinement 
The proposed limit of the exempt aquifer along these field margins is based on a combination of 
fluid confinement by sealing (barriers to hydraulic flow) faults and the southwest dipping regional 
groundwater gradient (Figure 20). Based on published literature, where oil is present, virtually all 
north-to-south or northwest-to-southeast trending normal faults in surrounding fields are sealing 
faults. Examples of the published literature include: 

• California Oil and Gas Fields, Volume 1, TR11, 1998 (CalGEM) 
• Multiple individual field reports published as Summary of Operations volumes 

(CalGEM) 
• United States Department of the Interior Geological Survey, Professional Paper 1245, 

Plate 1 
• Multiple articles published by the American Association of Petroleum Geologists 

(AAPG) and Pacific Section of the AAPG 

Examples of normal faults as sealing faults at other oil fields within the area are illustrated on 
Figure 21. In addition to faults published by CalGEM and the United States Geological Survey, 
private industry (including Chevron) has mapped, identified and interpreted similar faults in the 
same region and with generally the same conclusion, that the faults associated with this 
extensional structural style in this part of Kern County are sealing (barriers to fluid flow). In some 
cases, faults shown in Figure 22 may represent the same dipping surface but mapped at 
different levels (i.e., ground level, subcrop sand level, etc.) as those shown in Figures 5 and 21. 

Further evidence that these faults are sealing is noted when oil-well location and production 
maps are overlain with fault maps. Figure 23 illustrates oil production wells in the Kern River 
Field and surrounding fields, and shows a compelling correlation between faults and abrupt 
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terminations of field limits. The same evidence is seen within the Kern River Field, with local 
small normal faults displaying sealing behavior (Figure 24). 

The specific faults or fault complexes observed or interpreted to be sealing features responsible 
for aquifer containment on the west, north and northeast sides of the Kern River and Upper 
Chanac Formations are illustrated in Figure 25. The Kern Front Fault defines the western extent 
of the oil bearing zone in the Kern River Formation. The Kern Front Fault is a normal fault 
striking nearly north-south with the western block displaced down. It is nearly coincident with the 
western administrative boundary of the Kern River Field and separates oil bearing formations in 
the Kern River Field from those in the Kern Front Field. Cross-section FW1-FW1’ (Figure 6) 
illustrates that the Kern Front Fault provides a truncating boundary for the Kern River Field’s 
western boundary. Figure 6 also illustrates that the Kern Front Fault provides an updip seal 
trapping oil in the Etchegoin and Chanac formations west of the Kern River Field (Link et al., 
1990) and blocking groundwater flowing westward out of Kern River Field (Coburn and 
Gillespie, 2002). 

The proposed exempted aquifer boundary to the north is constrained by the Poso Creek Fault 
as well as by the northernmost and structurally highest known oil, as described below. The Poso 
Creek Fault is an east-west trending strike-slip fault north of the CalGEM administrative 
boundary for the Kern River Field. The fault separates the Kern River Field from the Mount Poso 
Field (to the north), and appears to provide a hydraulic boundary at the northern extent of the 
reservoir (Coburn and Gillespie, 2002). However, natural regional-scale hydraulic gradients in 
the vicinity of the Kern River Field dip to the southwest. As such, significant fluid flow under 
natural (non-production) conditions is not expected to migrate to the north, making it difficult to 
demonstrate the restricting nature of the fault to fluid flow. 

The proposed exempted aquifer boundary to the northeast is constrained by an unnamed series 
of normal faults (Figure 25), the southwest dipping regional groundwater gradient (Figure 26), 
and the northernmost and structurally highest known oil, as described below. The proposed 
exempted aquifer boundary expansion to the northeast has also been adjusted to account for a 
water supply well in the area (Section 6.3). 

4.3.1.2 North and Northeast Known Oil Limits 
In an effort to chart the extent of known hydrocarbons within the area bounded by sealing faults, 
drilling records from Chevron and CalGEM sources were extensively researched. These records 
include historical production records, open- and cased-hole geophysical logs, whole core and 
sidewall core samples, mudlogs and driller’s logs. The objective was to document the extent of 
oil, including liquid oil or tar, oil staining or drilling-mud shows such that future efforts can 
potentially be made to recover the oil. Figure 18 illustrates a summary of a portion of this data. 
Cross-section HO1-HO1’, drawn roughly along strike through several updip wells (Figure 27) 
near the proposed aquifer exemption boundary illustrates the presence of oil in wells outside the 
current aquifer exemption boundary. 

4.3.2 East Proposed Aquifer Exemption Limits 
The Kern River Formation crops out along the eastern side of the field and is completely eroded 
approximately one to two miles east of the field (Figures 29 and 30). The aquifer exemption 
boundary along the eastern edge of the field (Figure 31) is a combination of the C Silt outcrop 
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edge and the existing aquifer exemption boundary (Figure 26). As discussed earlier, in this 
region, the top of the proposed expanded exemption is further limited. Where the C Silt is 50 
feet or less from the surface, the top of the exemption and future injection would be limited to 
150 feet below ground surface. Along this margin the formation is characterized by air-filled 
sands, shallow perched oil and little to no groundwater (Figure 28) except in areas proximal to 
the Kern River. In places, exposed formation contains degraded and dry oil. 

Near the eastern boundary limits, fluids within the field are confined by the southwest dipping 
regional groundwater gradient (Figure 26). Confinement of fluids is enhanced by tar seals 
(Figure 28). As demonstrated by current and historic field practices, Kern River heavy oil 
remains immobile unless heated by steam. 

4.3.3 Southeast and South Proposed Aquifer Exemption Limits 
Fluids within this boundary are confined primarily by a strong pressure gradient as well as by tar 
seals. 

4.3.3.1 Oil Field Pressure Gradients 
Figure 33 illustrates the decreasing pressure gradient (green arrows) toward the interior of the 
field. This inward gradient is attributed to a net fluid withdrawal occurring for more than a 
century. As with the eastern and northeastern proposed aquifer exemption boundaries, the 
southwest dipping regional groundwater gradient enhances the hydraulic control along the 
proposed southeast boundary (Exhibits C-1, C-2 and C-3) and would restrict water from 
migrating to the south under natural (non-operating) conditions. 

Pressure surveillance and mapping is a primary element of reservoir management in the Kern 
River Field. Reservoir pressure is acquired using open-hole wireline tools and continuous 
monitoring in multiple dedicated pressure monitoring wells. This data is carefully mapped to 
support tactical reservoir management decisions, including steamflood design and operations. 
This practice enables Chevron to delineate the pressure regime of the Kern River and Upper 
Chanac Formations, including pressure gradients within and around the field. 

An example of a mapped pressure surface, in this case the 50 pounds per square inch absolute 
pressure (PSIA) surface, is illustrated in Figure 33. Pressure monitoring locations are also 
illustrated on Figure 33. Cross-section RP1-RP1’ (Figure 34) represents a northeast-southwest 
oriented pressure profile through the center of the field. Both figures illustrate a bowl-shaped 
region of depressed pressure aligned with the central and western portions of the field. This 
region corresponds to the portion of the field that is most actively produced currently and has 
experienced the highest level of net fluid withdrawal over the past several decades. Two 
conclusions can be drawn from this observation: 

1. Pressure gradients exist on all fronts of the field with pressure decreasing from the 
periphery to the center of the field; and 

2. Fluid introduced into the field, in the form of condensed steam (softened produced 
formation water), will flow inward toward the zone of low pressure (away from the 
margins of the field) and remain contained within the limits of operation and therefore 
within the proposed aquifer exemption boundary. 
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An examination of field data provides an empirical example of this pressure relationship. 
Figure 35 is an example of open-hole pressure data acquired in two wells at approximately the 
same time along the southern boundary of the field. The pressure differential between the updip 
and downdip wells demonstrates that pressure is lower toward the interior of the field, in this 
case a 185 PSIA decrease over a structural difference of 265 ft. A portion of the pressure 
differential can be related to the China Grade Fault, which separates these two wells. The China 
Grade Fault is considered an internal sealing feature with oil saturation on both the north and 
south sides. To the north side of the fault, oil occurrence and production is limited to the central 
part of the field with little to no oil occurring on the north side of the fault system near it lateral 
limits. The China Grade and Gun Club Faults are nearly east-west trending strike-slip faults, 
similar to the Poso Creek Fault, and are located just inside the southern administrative field 
boundary. Kodl et al. (1990) show potentiometric contours of the regional water table bending to 
the east as the China Grade Fault is approached from the north, and conclude the fault is a 
“sealing” fault at the south end of the field. 

4.3.3.2 Cold Low Viscosity Oil 
Fluid confinement is enhanced at the southern boundary by low viscosity, heavy oil which acts 
as a plug and barrier to fluid flow unless heated by steam. This “tar seal” becomes more 
effective to the south where oil is described as very high viscosity tar and degraded/dead oil 
(Figure 36). This hydrocarbon does not flow under ambient conditions and dead oil may not flow 
even if heated. 

4.3.4 Southwest Proposed Aquifer Exemption Limits 
The southwest boundary (Figure 37) is extended to the contour of lowest known oil (LKO) as 
illustrated on Figure 38. LKO occurs in the basal section of the Kern River Formation (top of K2 
to the base of R2) and ranges in gross thickness from 0’ to 400’ (Figure 39). Fluids are confined 
by a decreasing pressure gradient to the northeast toward the interior of the field. As described 
in the previous section, empirical data provides an example of the pressure relationship near the 
southwestern extent of the field boundary. Figure 40 illustrates open-hole pressure data 
acquired in two wells at approximately the same time along the southwest boundary of the field. 
The pressure differential between the updip and downdip wells demonstrates that pressure is 
lower toward the interior of the field, in this case a 107 PSIA decrease over a structural 
difference of 250 ft. 

Additional confinement is provided by downdip sealing faults including the possible extension 
and intersection of the Kern Front and China Grade Faults and trapping-faults in the Fruitvale 
Field (Figure 41). The presumed extensions of these faults are based on mapped traces in the 
Kern Front and Fruitvale Fields but have not been confirmed by Chevron. 

4.3.5 Vertical Proposed Aquifer Exemption Limits 
In addition to defining the lateral boundaries of the proposed aquifer exemption area, both the 
upper and basal surfaces of this zone have been mapped. The contour maps of these surfaces 
are displayed in Figure 13. Figure 14 illustrates the gross thickness map for the area between 
the two surfaces. The surfaces were delineated using control points in and around the Kern 
River Field, including open- and cased-hole geophysical logs and available core data. 
Fundamentally the upper and basal surfaces correspond to the top of oil and base of oil, 

Data in Support of the Aquifer Exemption Boundary Expansion Application, Kern River Reservoir, Page 4-6 
Kern River Field, Kern County, California 



 

        
    

    
 

   
      

   
  

    
   

 
   

    
  

   
  

  
    

   
 
  

  
     

 
  

  
   

    
 

        
 

     
    

    
    

   
     

       
  

    
     

    
       

    

    
 

  

respectively. In some cases, the upper portion of the zone may represent the processed 
reservoir containing steam vapor and residual oil. Five field-wide cross-sections were 
generated: four dip sections; and one strike section (Figures 6 through 10). The area shaded in 
dark green on these figures corresponds to the limits of oil and the proposed aquifer exemption 
zone. These cross-sections illustrate the southwest-dipping, lozenge-shaped zone with lateral 
termination either by pinch-out or fault-truncation. 

Detailed field-wide cross-sections are also presented in Appendix B. Three versions of each 
cross-section were prepared to illustrate the stratigraphic correlation of key layers, faults where 
present, estimated vadose zone thickness and current and proposed aquifer exemption zone 
lateral boundaries. The vadose zone is characterized as that portion of the Upper Kern River 
Formation, and overlying alluvium, which is either air-filled or contains perched water. The three 
versions of each cross-section include the following elements: 

• Version (a) illustrates open- and cased-hole log data, including vapor saturation (air or 
steam) and oil saturation. The proposed aquifer exemption zone is shaded in pale green. 

• Version (b) illustrates the proposed aquifer exemption zone including areas that contain 
producible oil (shaded dark green) and areas that have been produced and contain only 
residual oil (shaded light green and referred to as “Previously Produced”). These cross-
sections are also included as Figures 6 through 10. This version does not include log 
data. Shallow groundwater, where present, is labeled as “FIRST WATER”. First 
encountered fluid (oil or water) at the logged locations is also shown. The (b) cross 
sections highlight the pervasive nature of the field-wide “C Silt”, a low-permeability 
barrier to vertical flow. 

• Version (c), similar to version (a), illustrates open- and cased-hole log data, including 
vapor saturation (air or steam) and oil saturation. However, this version correlates the 
low-permeability silts throughout the entire Upper Kern River Formation, including 
several that are pervasive across the field. 

As presented in Section 4.2, the Kern River and Upper Chanac Formations consist of two basic 
lithofacies:  channelized, amalgamated sand lobes and fine-grained overbank/floodplain 
deposits. Figure 42 illustrates this stratigraphic pattern as seen in the Kern River Formation at 
both a field-wide and a project-level view. As noted, the interbedded fine-grained material is 
predominantly silt with some clay. It is these interbedded silts that provide a high degree of 
vertical confinement and represents barriers to flow for oil, water, gas and steam. Figure 43 
shows horizontal effective permeability expressed as “permeability relative to sand”. According 
to the relationship shown in Figure 43 these interbedded silt layers are expected to have 
effective horizontal permeabilities approximately 35 to 40 percent of the sand beds they 
separate. This differential is adequate to prevent fluid and vapor from communicating across a 
silt/clay barrier. As such, communication between sands is hindered by the pervasive fine-
grained layers separating the sand units (Figure 42). Vertical flow is further impeded by the 
aggregate-effect of the multiple stacked sequences of sand and silt layers. Contour maps 
illustrating the structural top of the nine most prominent silt layers (C, C1, G, K, K1, K2, R, R1 
and R2) which also provide upward vertical confinement are included as Figures 44 through 52. 

The effectiveness of these fine-grained layers as confining barriers is demonstrated through 
abundant and varied examples. An examination of open-hole pressure data illustrates the 
presence of vertical compartmentalization resulting from the lack of communication between 
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highly permeable sands. Figure 53 shows the open-hole logs and pressure data for well 
KOS 1 TO (API 03051487). At this location, the Kern River Reservoir is vertically divided into at 
least seven pressure compartments by silt layers as thin as 2 to 3 feet. This vertical isolation 
operates in both upward and downward directions, with vertically downward flow being further 
restricted by the pressure gradient created by field operations. 

Another example of zonal isolation resulting from interbedded silt can be made by examining 
temperature data. Figure 54 illustrates steam injection areas and resulting steam-chest areas 
under the Kern River waterway. On this figure, the red highlighted wellbores depict the interval 
into which steam has been injected and the red-shaded log trace on the three Temperature 
Observation (TO) wells shows where elevated temperatures (i.e. steam) have been recorded. 
The data indicate that, with good wellbore mechanical integrity, the injected steam remains 
vertically isolated in the zone into which it was injected due to the presence of the confining silt 
beds. 

A robust 3-dimensional (3D) full field model of the Kern River Field allows for detailed mapping 
of silt layers within the Kern River Formation. This intricate model allows for detailed 3D 
characterization and mapping of subsurface lithofacies, providing a comprehensive 
understanding of fluid behavior and flow within the various field structures. It is this 
comprehensive understanding of subsurface rock formation architecture and fluid flow that 
provides the basis for demonstrating the vertical fluid isolation to water source wells (Section 
6.3). 

4.3.6 Hydrogeology Within the Study Area 
The hydrogeologic characteristics of the Kern River and Upper Chanac Formations in the Kern 
River Field are described below. The information in this section demonstrates that fluids within 
the Kern River and Upper Chanac Formations are naturally constrained to the boundaries of the 
oil field, on the north, west and south sides by fault systems, and on the east by the outcropping 
formations. Detailed geologic cross-sections illustrating hydrogeologic features of the Kern River 
Reservoir are presented in Appendix B. Historical groundwater contour maps for select 
stratigraphic units within the Kern River and Upper Chanac Formations are presented in 
Appendix C. 

Field data indicate thick, extensive silt and clay barriers exist within the K2 zone, which acts to 
separate the upper and lower Kern River Formation into different aquifers over most of the Kern 
River Field. According to Coburn and Gillespie (2002), the silt and clay barriers thin to the west 
in the southern part of the field and are absent in the southwest down-dip part of the field so that 
in those areas the K, K1, K2 zones are saturated and in hydraulic communication with the lower 
Kern River unit. The unconfined aquifer in the Lower Kern River Formation extends downward 
to a confining silt within the Chanac Formation (Coburn and Gillespie, 2002). 

4.3.6.1 Groundwater Gradients 
Coburn and Gillespie (2002) presented potentiometric maps using 1992-1993 data based on a 
vadose zone contact derived from neutron logs and water agency water level data. The maps 
show the potentiometric surface generally following the regional structural dip, indicating water 
flowing generally downdip (from northeast to southwest), with the surface along the eastern 
edge of the field dipping west at 10-100 feet per mile. The potentiometric surface is shown to be 
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flattening in the western part of the field as the Kern Front Fault is approached. The change in 
gradient to nearly zero indicates that the downdip flow of fluids is stopped by the Kern Front 
Fault. Preparing a shallow groundwater surface contour map for current conditions is not 
appropriate as production and field operations have removed water from the field and reduced 
the potentiometric surface down to the top of the oil-bearing formation, leaving only perched 
groundwater zones separated by unsaturated soils (commonly referred to as “air sands”). As 
illustrated on Figure 55, geophysical well logs and data collected from temperature observation 
wells demonstrate that, over time, fluids are being drained from the upper lithologic units (G, K, 
and K1 sands) as a result of field operations. 

Coburn and Gillespie (2002) also presented potentiometric maps of 1992-1993 data from the 
Upper Chanac and the R1 zones of the lower Kern River Formation (Appendix C). The map 
illustrates the effect of the Kern Front Fault and the local effect of other faults within the field on 
fluid flow by interrupting the groundwater gradient and influencing the flow pattern and gradient 
magnitude. 

4.3.6.2 Field Pressure Gradients 
As described above, part of Chevron’s reservoir management process includes pressure 
surveillance and mapping is a primary element of reservoir management in the Kern River Field. 
Reservoir pressure is acquired using open-hole wireline tools and continuous monitoring in 
multiple dedicated pressure monitoring wells. This field is carefully mapped to support tactical 
reservoir management decisions, including steamflood design and operations. The results of 
this practice enable delineation of the pressure regime of the Kern River and Upper Chanac 
Formations, including pressure gradients within and around the field. These data are also used 
to characterize vertical and horizontal flow barriers, individualize reservoir lenses, and monitor 
steam flood performance. Discrete pressure data is obtained as part of Chevron’s drilling 
program in 5 to 20 wells each year. Measurements are taken at 10 to 25 points in each well 
across multiple zones. In addition, seven dedicated pressure monitoring wells actively measure 
pressure in 2 to 5 zones each. The map on Figure 33 shows the network of measurements 
taken in 2013 and 2014, and active pressure monitoring wells. 

The contoured results of pressure monitoring on Figure 33 show that a zone of low pressure 
exists in the interior of the field. This pressure regime establishes an inward flow pattern for 
reservoir fluids and injected fluids from all directions. It is an important controlling mechanism for 
containment of fluids in the proposed aquifer exemption boundary. This pressure regime is 
maintained by ongoing production of the field. This pressure differential represents an important 
isolation mechanism between field production and water source wells (Section 6.3). 

The pressure monitoring results illustrated on Figure 56 show that pressures generally increase 
across the stratigraphic breaks to successively higher regimes with depth. Figure 34 represents 
a northeast-southwest oriented profile through the center of the field and reveals a bowl-shaped 
region of depressed pressure aligned with the western half of the field. This region corresponds 
to the portion of the field that has experienced the highest level of net fluid withdrawal over the 
past several decades. The information displayed in Figures 33 and 34 demonstrate that 
pressure gradients exist on all fronts of the field with pressure decreasing from the periphery to 
the center of the field; and fluid introduced into the field will flow away from the margins of the 
field and remains contained within the limits of the proposed aquifer exemption boundary. 
Coburn and Gillespie (2002) plotted formation pressure measurements and groundwater 
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elevations in the Lower Kern River Formation and Upper Chanac (Figure 56) to show there is a 
confining silt within the Chanac Formation that separates confined aquifers below from the 
unconfined aquifer above.  The unconfined aquifer extends from the Chanac up through the 
Lower Kern River Formation including units R2, R1, R, and K2.  Above the K2 in the Upper Kern 
River Formation, groundwater occurs as perched zones on the shallow silts.  Pressures at the 
bottom of the unconfined aquifer indicate upward flow from the Chanac into the Lower Kern 
River Formation. Coburn and Gillespie (2002) note that significant depletion in water level in the 
K2, R, and R1 in the up-dip part of the field demonstrates hydraulic connectivity between those 
zones. 

4.3.6.3 Surface and Groundwater Recharge 
Groundwater recharge from precipitation will occur updip of the field, at the Kern River 
Formation outcropping. Currently, the area around the Kern River Field receives on average 
approximately 6 inches of precipitation annually and has an evapotranspiration rate of 
approximately 73 inches annually (RWQCB 2005). Therefore, very little recharge will occur by 
precipitation at the outcrop along the east edge of the field. This conclusion agrees with those 
reached by Dale et al. (1966), which showed that precipitation in the area does not infiltrate 
below the root zone. 

Groundwater inflow into the field is considered to be negligible because of the presence of 
major faults on the west, south, north and northeast boundaries of the field (Figure 5). The Kern 
Front Fault provides a seal, eliminating fluids in the Etchegoin, Chanac and Kern River 
Formations west of the Kern River Field from crossing the boundary (Link et al., 1990). 
Cross-sections prepared by Kodl (1990) across the China Grade Fault show that this fault 
changes air-oil and oil-water contact elevations on either side of the fault, indicating that it 
presents a barrier to flow. 

The Kern River waterway is the largest potential source of recharge, as it directly flows over the 
K2, R1, and R2 zones in the eastern and southeastern parts of the Kern River Field; hence, 
infiltration of surface water would generally be expected to reach groundwater. However, 
recharge from the river, on a field-scale basis, is low. Low recharge is shown by the drainage of 
fluids from wells near the river and potentiometric contours that do not dip away from the river 
(Appendix C). Low recharge and lack of communication between the Kern River and 
groundwater is also supported by field temperature logs, which indicate a significant separation 
and lack of connection between the Kern River and the producing zone beneath the river 
(Figure 56). 

Colburn and Gillespie (2002) note that total water production from the Kern River Field in 
Section 3 (Township 28S, Range 28E) dropped since 1990, whereas oil production increased 
(Figure 57). They also observed that the volume of water produced after 1992 matches injected 
water volumes, suggesting minimal influx from the nearby Kern River. Similar production results 
from four leases adjacent to the river were observed by Jones et al. (1995). Ginger et al. (1995) 
noted that the intervals that make up the perched aquifer (the C1, G, and K zones) are very silt 
rich relative to the underlying zones in the regional unconfined aquifer. This may also contribute 
to the low amounts of river-derived recharge to the producing zones in the unconfined aquifer. 

Empirical data, principally open-and cased-hole neutron logs, show that the Kern River and 
Upper Chanac Formations have experienced net depletion (more fluids extracted than naturally 
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recharged resulting in declining fluid levels throughout the field) since at least the beginning of 
the 20th century. This demonstrates that recharge from precipitation and/or infiltration from 
Poso Creek and the Kern River is inadequate to refill pore space vacated by fluid withdrawal 
associated with oil field operations, resulting in a vadose zone that contains only air and isolated 
perched water. Figure 55 is one of many examples of open- and cased-hole geophysical logs, in 
this case historic and recent logs from well Oakland 1TO in the northwest part of the field 
(Section 24, T28S/R28E, M.D.B. &M.) show depletion of unheated water and heated oil over an 
18-year period. Appendix C contains additional examples of historic and current fluid and vapor 
conditions within the Kern River Field, including: 

a. Cross-section AR1-AR1’ (Exhibits C-6 through C-8, Appendix C) at the northeast 
edge of the field (Sections 20 & 21, T28S/R28E, M.D.B.&M.) showing: 

i. Original groundwater and oil emplacement 
ii. Water depletion over time 
iii. Remaining perched oil and air sand 

b. Cross-section AR2-AR2’ (Exhibits B-2 and B-3, Appendix B) at the southeast corner 
of the field (Sections 2, 3 & 11, T29S/R28E, M.D.B.&M.) showing: 

i. Air-filled, fluid-depleted, shallow sand in immediate proximity to the river bed of 
the Kern River 

ii. Correlation of openhole well logs, specifically of fine-grained, impermeable silt 
and clay layers 

4.3.7 Field Drainage 
Potentiometric maps indicate that groundwater flow is predominantly westward in the lower Kern 
River Formation. However, faults on the northern, western, and southern boundaries of the field 
act as barriers to groundwater outflow along these boundaries. Therefore, groundwater outflow 
is considered to be negligible. Coburn and Gillespie (2002) note the regional 1992-1993 
groundwater table surface (Appendix C) is lower than the surface published in 1966 (Dale 
1966), and some zones in the eastern updip part of the field have been drained, further 
supporting the evidence that the water table within the field boundaries is decreasing with time. 
Coburn and Gillespie (2002) conclude that over time, production from the field is removing water 
from production zones and lowering the reservoir pressure, further illustrating the laterally 
confined nature of the aquifers within the oil field boundary. Figures 58 through 60 illustrate 
changes in water level over time on geologic cross-section AR1-AR1’, located near the eastern 
extent of the Kern River Field. Figure 58 represents historic water levels prior to oil 
emplacement and assumes that static shallow groundwater level historically is approximately 
equal to the known top of oil surface. Figure 59 illustrates the emplacement of oil to the top of 
the ground water table as it existed at this point in geologic time. This is consistent with the 
“floating oil” concept for the Kern River Field. Figure 60 illustrates the condition of fluids within 
the reservoir today. The water table has dramatically retracted leaving only a deep-water table 
and perched water and oil. 

The main source of water removal from the Kern River Reservoir is oil field production activities. 
Coburn and Gillespie (2002) reported the average production reported to the CalGEM for the 
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period 1986 to 1994 was 121,000 BOPD and 880,000 BWPD (California Division of Oil, Gas 
and Geothermal Resources, 1986–1994). 

The assumption that the amount of natural recharge to the producing zones is negligible is 
supported by the observation that the upper zones of the Kern River Formation are virtually 
drained of fluids in the updip areas along the eastern edge of the field. In addition, nuclear logs 
indicate that zones in the lower Kern River Formation are partially drained in these updip areas. 
Pressure logs indicate that fluid pressures are low, suggesting that only limited quantities of 
mobile liquids remain in the zones of the lower Kern River Formation in the updip part of the 
aquifer. These quantities should decrease as more water is removed by production in the 
downdip areas of the field. 

4.3.7.1 Field Water Balance 
A volumetric balance for the study area can be defined as: 

Recharge – Discharge = ΔV (Change in Reservoir Fluid Volume) 

Potential recharge sources in the study area include: 

• Effective precipitation (i.e., that precipitation not lost to evaporation and transpiration) 

• Groundwater inflow around the perimeter of the study area 

• Infiltration from the Kern River 

• Water (as steam) injected into the Kern River Formation associated with EOR activities. 

Potential discharge sources in the study area include: 

• Groundwater outflow 

• Water extracted from the Kern River Formation as part of EOR activities. 

The change in fluid volume (ΔV) in the reservoir can be determined from observations of the 
change in fluid level in the reservoir over time. Using an effective porosity of 22%, an estimated 
area of 24,000 acres (area bounded by faults and outcrop), and the average water influx and 
removal rates (above), Coburn and Gillespie (2002) calculated a fluid level change (decrease) 
of approximately 4.5 feet per year between 1986 and 1994. In five non-producing locations in 
the field, the average fluid level change per year was measured during the same time period. 
The measured change from these five locations averaged 6.65 feet per year (decrease). 
Additionally, Coburn and Gillespie (2002) report that fluid level declines measured at water 
supply wells over a 30-year period averaged approximately 5.6 ft/year. Although the measured 
decreases in fluid level in the reservoir are slightly greater than those predicted by the mass 
balance, the results support the conclusion that the Kern River Field is essentially a 
hydraulically closed system (at least on the timescale required for producing operations) and 
receives minimal recharge from natural sources, including the Kern River. 
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4.4 Summary 
The faults along the southwestern, western, northern, and northeastern proposed exemption 
boundaries, the updip outcrop of the Kern River Formation to the east, and the tar seals along 
the southern and southeastern proposed exemption boundaries limit lateral fluid movement into 
and out of the Kern River Field. A confining silt in the Chanac Formation separates confined 
aquifers below from the unconfined aquifer above that comprises the Kern River Reservoir. The 
absence of fluids in the upper portion of the Kern River Formation, and presence of nine field-
wide silts, which are continuous across the eastern subcrop area, prevent fluid flow vertically 
upward out of the oil production zone. These physical features establish the Kern River Field as 
a closed hydrologic basin. The relatively low recharge from meteoric water and the Kern River, 
the significant volume of fluid removed from the reservoir, and the overall decline in fluid 
elevation in the Kern River and Upper Chanac Formations across the field further demonstrates 
that the fluids are hydraulically controlled and contained in a closed basin. 
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Section 5: Kern River Field Production 

Oil production started in 1899 from a hand-dug well in the eastern part of the Kern River Field 
and has grown over the past 116 years to encompass most of the CalGEM administrative field 
boundary. A graph of oil production over time is included as Figure 61. 

5.1 Oil Field Production 
Oil extracted from the Kern River Field is classified as heavy oil, with an API gravity between 
10° and 16°. To date, more than 2 billion barrels of oil have been extracted from the Kern River 
Field. Figure 62 illustrates the development of the Kern River Field from before 1975 and as of 
June 2015. Comparing the two maps indicates that a significant number of infill wells have been 
added in the last 40 years, and that an increasing number of permitted wells are located outside 
the existing aquifer exemption boundary. Currently, there are more than 10,000 permitted 
production wells in operation, of which 157 (1 percent) exist outside the 1982-approved 
exempted aquifer boundary (Figure 62 and Table 1). In 2014, approximately 1.7 percent of the 
oil produced from the Kern River Field was from permitted wells outside the 1982-approved 
aquifer exemption boundary. 

5.2 Oil Saturation 
The current aquifer exemption boundary is based on the 1973-1974 production limits for the 
Kern River Formation in the Kern River Field as defined by CalGEM, which existed at the time 
the USEPA approved the application for Primacy in 1982. The proposed extension of the 
existing aquifer exemption boundary is based on historical and current oil production and from 
key oil saturation control points located outside the current exemption boundary that indicate the 
presence of commercially producible volumes of oil. This application seeks the expansion of the 
currently exempted aquifer area to include those oil-bearing strata that exist outside the current 
exempted aquifer area (Figures 6 through 10). Continuing commercial production of the Kern 
River Field necessitates expanding the currently exempted area to include additional portions of 
the Kern River and Upper Chanac Formations where oil is known to exist. 

Hydrocarbon saturations were derived from various locations (Figure 63) and sources of 
information. In some cases, actual oil production data is used. In other cases, indirect methods 
are used to evaluate saturation, including side-wall cores, whole core and log correlations, and 
cased-hole carbon/oxygen logs. These logs provide accurate estimates of oil saturation and 
have been calibrated throughout the field with hundreds of wells using industry standards and 
methodologies. The data are collected from over 700 dedicated temperature observation wells 
(TOWs), approximately 50 other monitoring wells and stratigraphic test wells. That data 
combined with well data from the periphery of the Kern River Field was used to delineate the 
proposed extension of the existing aquifer exemption boundary for the Kern River and Upper 
Chanac Formations. There are total of 858 wells with calculated oil saturation ranging up to 
greater than 100 feet in thickness in the Upper Chanac interval (Figure 64) within the proposed 
aquifer exemption boundary.  The presence of oil saturation within the Upper Chanac exists 
across the field from the southwest to northeast boundaries of the proposed aquifer exemption 
boundary (Figure 65). 
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Appendix B provides examples of various downhole information that was used to assess oil 
saturation. Exhibits in Appendix B illustrate oil saturation and geophysical logging data on the 
geologic cross-sections to demonstrate expected production and illustrate that the lateral extent 
of the field is undefined in certain areas. 

5.3 Kern River Reservoir Extraction and Injection 
On a daily and annual basis, the Kern River Field produces excess fluids resulting in a net 
negative fluid balance. In 2014, Chevron produced approximately 24,560,000 barrels of oil and 
273,750,000 barrels of formation water; and re-injected approximately 77,015,000 barrels of 
water (as steam) into the field. 

Water sources at the Kern River Field include produced formation water, groundwater (for 
minimal daily operational uses) and interdiction water (Figure 66). Interdiction water is deep 
formation water that is extracted to reduce pressures throughout the productive portions of the 
field and help maintain the steam chest in the middle of the field. Produced and interdicted 
water are pumped to Station 36, where water is separated from the oil and treated. After 
treatment, the produced and interdicted waters are used for steam generation, as lease water 
(routine field operations), as a permitted beneficial reuse (e.g., treated water supplied for 
agricultural use), or disposed into deep permitted Class II injection wells. 

5.3.1 Enhanced Oil Recovery/Steam Injection 
Operators in the Kern River Field use steam injection to heat and mobilize heavy oil so it can be 
recovered (this process is referred to as enhanced oil recovery or EOR). Steam is generated 
on-site from softened produced water and injected into the Kern River Formation (Figure 67 and 
Appendix E). This mobilizes the heavy oil thereby accelerating production and improving overall 
recovery as part of this EOR technique. In Chevron’s operations, roughly 380 injection wells 
injected a continuous flow of approximately 137,000 BPD of steam in 2020. 

5.3.2 Produced Water 
Using Chevron as an example, Chevron’s Station 36 is the central gathering facility for the 
produced fluids generated at the Kern River Field. Produced fluids are transported to Station 36 
where the oil and water are separated. The produced water is treated before it is beneficially 
reused for general oilfield operations (i.e., well servicing) known as “lease water”, treated and 
filtered (Figure 68) before it is beneficially reused for steam generation (after water softening) in 
Chevron’s operations at the Kern River Field, or for agricultural irrigation in the Cawelo Water 
District. The water Chevron conveys to the Cawelo Water District is regulated by a permit 
issued by the Central Valley Regional Water Quality Control Board (R5-2012-0058). 

5.3.3 Interdiction Water 
Chevron’s operations in Kern River Field include extracting and handling interdiction water 
(Figures 66 and 68). Interdiction water is deep formation water that is extracted from high 
water-cut oil wells in the western (downdip) portion of the oil field, to reduce hydrostatic field 
pressures and help maintain and promote the low-pressure zone/steam chest in the middle of 
the field. Figure 66 illustrates the locations of the water interdiction wells along the western edge 
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of the field and the relative extraction volumes from each well. Interdiction well information is 
summarized in Table 2. 

5.3.4 Lease Water 
Lease water is produced water that is used for routine field operations, such as flushing vessels 
during well testing at some Automatic Well Testing sites or in well servicing operations. It is also 
used to flush pipelines and for various other maintenance and operational activities. 
Approximately 20,000 to 30,000 bbls of lease water is used on a daily basis. 

5.3.5 Water Disposal 
Excess produced water that cannot be used for any other purpose is disposed of in permitted 
Class II disposal wells. 
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Section 6: Water Quality and Protection 

6.1 Beneficial Use 
The Water Quality Control Plan for the Tulare Lake Basin, Second Edition – revised January 
2004, (Basin Plan) (CRWQCB, 2004) designates beneficial uses, establishes water quality 
objectives and contains implementation plans and policies for protecting waters of the basin. 

6.1.1 Designated Beneficial Uses 
The Kern River Field is located in the South Valley Floor Hydrologic Unit and within Detailed 
Analysis Units 254 and 257 as defined in the Basin Plan (CRWQCB, 2004). The beneficial 
uses of groundwater, as stated in the Basin Plan for Detailed Analysis Unit 254 within the Kern 
County Basin hydrologic unit, are municipal and domestic supply, agricultural supply, industrial 
service and process supply, water contact recreation, non-contact water recreation and wildlife 
habitat. The beneficial uses of groundwater in Detailed Analysis Unit 257 are municipal and 
domestic supply, agricultural supply, industrial service and water contact recreation. Both of 
these units encompass areas outside of the Kern River Field and proposed new aquifer 
exemption boundary. 

The Basin Plan establishes narrative water quality objectives for chemical constituents, tastes 
and odors, and toxicity in groundwater. The Basin Plan’s narrative water quality objectives for 
chemical constituents, at a minimum, require waters designated as domestic or municipal supply 
to meet the maximum contaminant levels (MCLs) specified in Title 22 of the California Code of 
Regulations (Title 22). The narrative toxicity objective requires that groundwater be maintained 
free of toxic substances in concentrations that produce detrimental physiological responses in 
human, animal, plant, or aquatic life associated with designated beneficial uses. 

6.1.2 Water Wells 
Groundwater in portions of the Kern River Formation within the Kern River Field is currently 
used for industrial supply (e.g., oil field operations), municipal and domestic water supply and 
irrigation. Available data indicates the municipal and domestic water supply and irrigation wells 
are located within the lateral extents of the 1982-approved aquifer exemption boundary; and 
several of the domestic water wells are screened within the oil-bearing zone. 

CalGEM performed a water well search and capture zone analysis and published its findings 
and conclusions in a memo dated 22 March 2019.  A copy of the memo is provided in Appendix 
F.  The water well search used a combination of California Department of Water Resources 
(DWR) water well completion reports, Kern County Environmental Health (KCEH) water well 
completion reports, Geotracker GAMA, and field reconnaissance to identify water wells that are 
located in or near the Kern River Field. CalGEM reviewed the information to determine the 
three-dimensional proximity of the wells to the proposed aquifer exemption area. CalGEM used 
the well data to analyze and map the capture zone for each of the wells, and recommended 
adjustments of the aquifer exemption area boundary to accommodate the capture zones.  The 
proposed aquifer exemption area presented in the figures of this report incorporate CalGEM’s 
recommendation based on their analysis. Following is a brief summary of CalGEM’s findings 
that are presented in greater detail along with the tables and figures in Appendix F. 
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Table F-1 lists a total of 67 water wells that were identified in the CalGEM well search, and 
Figure F-1 shows the locations of the wells with respect to the Kern River Field and a previously 
proposed aquifer exemption area.  Based on review of the well construction details, CalGEM 
differentiated the wells into the following four categories and mapped them accordingly on 
Figure F-1: 

• 3 wells penetrating or with high probability for hydraulic connection to the proposed 
aquifer exemption interval. 

• 30 wells in the shallower, A and/or B Kern River Interval. 

• 21 wells in shallow perched aquifer laterally separated from the exemption interval. 

• 13 wells in shallow perched aquifer vertically above the exemption interval. 

6.1.3 Capture Zone Analysis 
CalGEM analyzed the capture zone for each of the wells listed above using the following 
formula: 

  
  



where: 
Rt = Radius (feet) for time period 
Q = pumping rate of well (ft3/year), where ft3/year = gpm x 70,267 
t = travel time 
π = 3.1416 
𝜋𝜋 = effective porosity (decimal percent) 
H = screened interval of well (feet) 

The length of the well screen interval is typically identified in the DWR Well Completion Reports; 
however, some of the wells evaluated did not have well completion reports on file with DWR. 
For these wells, a well screen interval of 40 feet was selected, which was the minimum 
documented well screen interval within the dataset. 

CalGEM describes the methodology for the calculation, assumptions, and their rationale for the 
selection of values for these parameters in the memo in Appendix F.  The resulting 30-year 
capture zones for individual wells are depicted on Figure F-4.1 through F-4.4, and for combined 
pumping effects of wells on Figure F-4.2 and F-5.2.  

In addition, CalGEM used the Neuman equation for zone of endangering influence (ZEI) 
calculations for stem injection to establish a 300-foot buffer zone around each of the wells.  The 
proposed aquifer exemption boundary was then adjusted to either the 30-year capture zone of 
the well or the 300-foot buffer, whichever was greater.  The resulting recommended aquifer 
exemption boundary adjustments are shown on Figures F-5.1, F-5.2, and F-5.3. 
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Accepting CalGEM’s recommendations, the resulting proposed aquifer exemption area is shown 
on Figure 2 and on the subsequent figures of this report. 

6.2 Water Quality Evaluation 
Water quality information has been collected from individual wells, as well as from Chevron’s 
Station 36 (the central treatment facility for the produced fluids Chevron generates within the 
Kern River Field). Water quality data are summarized in Tables 4 through 8, and presented in 
Appendices D and E. The following evaluates the water quality data for several groups of wells, 
based on use and location relative to the oil-bearing formations and proposed aquifer exemption 
zone. 

6.2.1 Water Quality from Wells Within the 1982-Approved Aquifer 
Exemption Boundary 

There are 10 water supply wells within the 1982-approved aquifer exemption boundary: one 
municipal, one irrigation and eight domestic supply wells (Table 3). Three of the 10 water wells 
within the 1982-approved aquifer exemption boundary are screened above the top of the 
oil-bearing formation, with the base of each well extending to within 500 feet (vertically) of the 
oil-bearing formation (Table 3). Two wells have unknown completion depths, and five wells have 
screened intervals completed within the oil-bearing formation. 

The potential for water quality impacts has been evaluated through review of available water 
quality data. Table 6 summarizes water quality data available for wells within the 1982-approved 
aquifer exemption boundary, and includes results from three wells (well ID 6 screened within the 
oil-bearing zone and well IDs 12 and 14 screened above the oil-bearing zone). Comparison of 
the two data sets shows that wells screened within the oil bearing formation have similar median 
concentrations of manganese (2.0 mg/L versus 4.8mg/L) potassium (3.0 mg/L versus 
2.2 mg/L),  chloride (16 mg/L versus 28 mg/L), sulfates (48 mg/L versus 28 mg/L), boron 
(0.20 mg/L versus 0.08 mg/L) and EC (378 µhoms/cm versus 357 µhoms/cm). Similar results 
are apparent when comparing the water quality data from inside the oil-bearing zone to wells 
outside the proposed aquifer exemption boundary (Table 7). 

6.2.1.1 Municipal Wells Within 1982-Approved Aquifer Exemption Boundary 
Two municipal wells, owned by River Ranch Home Owner’s Association (RRHOA), are within 
the 1982-approved exemption boundary and screened within 500 feet of the oil-bearing zone. 
The wells are co-located in the southwest portion of the Kern River Field and are listed as Well 
ID 14 in Table 3. The deeper of the two wells is screened approximately 42 feet above the top of 
the proposed aquifer exemption boundary and separated from the oil-bearing units by multiple 
fine-grained layers. Two water quality samples were recently collected from the RRHOA well 
and are summarized in Table 5. Comparison of the laboratory results to primary and secondary 
drinking water standards demonstrates that the water in this well is of good quality and has not 
been adversely impacted by the presence of the oil-bearing formation or past or present oil field 
operations. 
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6.2.1.2 Domestic/Irrigation Wells Within 1982 Approved Aquifer Exemption 
Boundary 

Five of the nine domestic/irrigation wells within the 1982-approved aquifer exemption boundary 
are screened within the oil-bearing zone. Table 6 summarizes the water quality data collected 
from Well ID 6 and provides a comparison to other samples collected from wells within proximity 
to the oil-bearing zone. Laboratory data of samples collected from the wells demonstrates that 
water quality has not been adversely impacted by the presence of the oil-bearing formation or 
past or present oil field operations. 

6.2.2 Kern River Reservoir Water Quality 
The water quality in the Kern River Reservoir below the C silt (primary unit from which produced 
and interdiction water are captured) ranges from good to moderate. As described in Section 
4.3.6.3, given the low recharge and lack of communication between the Kern River and 
groundwater, the waters of the Kern River likely have a minimal effect on groundwater quality in 
the Kern River Reservoir. 

6.2.2.1 Historical Water Quality 
Amec/Foster Wheeler (Amec 2015) evaluated historical water quality data from 40 wells 
screened in the Kern River Formation collected from a period of 1967 to 2008 (Appendix D). 
The geochemistry of groundwater samples collected from the lower Kern River is predominately 
represented by the cations sodium and calcium and the anions bicarbonate and chloride. Total 
dissolved solids (TDS) data from the wells studied range from 187 to 1,380 mg/L with an 
average of 579 mg/L (Appendix D). The average TDS concentration exceeds the recommended 
secondary MCL for TDS of 500 mg/L and the maximum TDS concentration exceeds the 
secondary upper MCL for TDS of 1,000 mg/L. Sulfate concentrations ranged from non-detect to 
459 mg/L with an average of 30 mg/L. Neither the average nor the maximum sulfate 
concentrations exceeded the secondary upper MCL of 500 mg/L. Chloride concentrations 
ranged from 26 to 530 mg/L with an average of 120 mg/L. Only one groundwater sample 
exceeded the secondary upper MCL of 500 mg/L. Nitrate concentrations (reported as nitrate) 
ranged from non-detect to 1.53 mg/L with an average of 0.47 mg/L. The average and maximum 
nitrate concentrations did not exceed the MCL of 10 mg/L. Fluoride concentration data was not 
available for these supply wells. 

Dissolved magnesium concentrations ranged from 0.36 to 19.3 mg/L with an average of 
5.38 mg/L. The minimum, average, and maximum concentrations of magnesium exceed the 
secondary MCL of 0.05 mg/L. Historical data for Title 22 metals were limited to arsenic and 
barium. Barium ranged from non-detect to 9 mg/L with an average of 0.61 mg/L. Only one 
groundwater sample out of 19 exceeded the MCL of 1 mg/L for barium. 

6.2.2.2 Interdiction Well Water Quality 
The water interdiction wells owned by Chevron that are perforated in the lower Kern River 
Formation are high water-cut oil wells. Typically, high water-cut wells would be operated 
minimally, to reduce operating costs; however, operation of the interdiction wells provide several 
benefits, such as reducing hydrostatic pressures in the production field and providing water for 
beneficial reuse. These wells are located along the western portion of the oil field and extract oil 
and water from the Lower Kern River Formation. Table 8 summarizes analytical data from water 
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samples collected from the interdiction wells. The TDS in water interdiction wells ranges from 
176 mg/L to 2,084 mg/L, which is comparable to other oil field operations wells. Arsenic and 
boron concentrations are low, below their respective MCLs. Two of the 16 samples exceeded 
the secondary MCL of 500 mg/L for chloride. One sample contained an elevated sulfate 
concentration of 459 mg/L, which is still below its secondary MCL. Water quality data from the 
interdiction wells is graphically represented on Exhibit D-3. 

6.2.3 Station 36 
Station 36 is Chevron’s central fluids gathering facility. Produced water from Chevron’s 
operations in the Kern River Field is pumped to Station 36 for treatment prior to reuse or 
disposal. In 2014, Chevron produced approximately 750,000 BPD of produced water from the 
Kern River Field and transported it to Station 36 for processing and treatment. Treated 
produced water leaving Station 36 is split into three streams; with approximately 211,000 BPD 
used in steam generation, 24,000 BPD used for routine field operations and over 515,000 BPD 
provided to the Cawelo Water District. 

Water chemistry data collected from Station 36 provides representative quality information for 
steam injected into the field as part of the EOR program. Water quality data associated with 
Station 36 operations are presented in Table 4 and Appendix E, Exhibit E-2. The TDS in Station 
36 influent water is around 600 mg/L, which is comparable to oil field operations wells. 
Bicarbonate alkalinity averages around 250 mg/L, chlorides are approximately 124 mg/L and 
sulfates are approximately 34 mg/L. Copies of the lab reports are included in Appendix D. 

6.3 Potential Migration of Injected Fluids 
Geologic and hydrogeologic information also demonstrates that the Kern River Field is situated 
in a closed system bounded on three sides by faults that represent barriers to fluid flow; and on 
the fourth side by the outcropping for the oil-bearing formations. Information presented in 
Section 4 demonstrates that fluids contained in the Kern River and Upper Chanac Formations 
within the Kern River Field are hydrogeologically constrained laterally and flowing towards the 
center of the field under an induced pressure gradient caused by production operations. Fluids 
are also constrained vertically, being separated by continuous or semi-continuous, relatively 
impermeable, silt and clay beds Therefore, under operating conditions, there is no potential for 
fluids to migrate outside the proposed exemption area, and vertical migration is constrained. 
Steam injected into the Kern River Formation condenses into water and will migrate towards the 
low pressure zone created near the center of the field where it will be extracted from the Kern 
River Formation from nearby production wells. As such, no additional monitoring of the 
proposed exempted aquifer, or water wells within close proximity to the proposed exempted 
aquifer, is warranted or proposed. 

A conduit analysis was performed to identify abandoned, idle, or active wells in the proposed 
Aquifer Exemption expansion area that could potentially represent conduits for the vertical 
migration of fluids from the oil-bearing zone to USDW. A Potential Conduit Well Assessment 
was prepared that documents plugging and abandonment of potential conduit wells that were 
identified in the revised Aquifer Exemption Boundary.  A copy of the revised Potential Conduit 
Well Assessment dated 26 March 2025 is provided in Appendix G. 
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6.4 Summary 
The origin of the water injected into the Kern River Formation (as steam) for EOR is the 
oil-bearing zone of the Kern River and Upper Chanac Formations. The extracted water is 
separated from the crude oil at Station 36 and then softened prior to being generated into steam 
and re-injected back into the oil-bearing zone. The water (as steam) used for the EOR process 
meets the Basin Plan Water Quality Objectives for the Tulare Lake Basin (Amec 2015). 
Because the water is treated and softened prior to re-use for EOR, its quality is higher than 
when it was extracted from the Kern River and Upper Chanac Formations. 

Available analytical data from water supply wells within the proposed aquifer exemption 
boundary have not been degraded by oil field operations. Some wells are completed in zones 
where water quality has been impacted by the presence of the oil in the subsurface (elevated 
TDS, EC, metals), but there is no indication that water quality has been degraded from EOR 
operations. 

Water wells that are perforated in the Kern River Formation also appear to be unaffected by 
EOR practices. The geochemistry of water supply wells in the Kern River Field is comparable to 
what is found in neighboring domestic, municipal and industrial water wells (Amec 2015). A 
comparison of historic and recently collected analytical data from the RRHOA water supply well 
indicates that EOR activities south of the China Grade Fault have not impacted water quality in 
nearby water supply wells. 

The available lithologic information indicates that the screened intervals for three of the ten 
domestic, irrigation and municipal water wells located within the 1982-approved aquifer 
exemption boundary are not within the vertical limits of the aquifer exemption boundary for the 
Kern River Formation, and are physically isolated from the oil-bearing zone by the pervasive 
low-permeability fine-grained layers that separate the various sand zones within the Kern River 
Field. Five of the wells screened within the 1982-approved aquifer exemption boundary are 
screened within the oil-bearing zone at the eastern upgradient extent of the oil field and are 
protected from impacts by the inward hydraulic gradient created by oil field operations. 
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Section 7: Summary of the Data in Support of the Aquifer 
Exemption Application 

The Kern River Formation in the Kern River Field was included in the 1981 Primacy Application 
submitted by the CalGEM to the USEPA, and approved by the USEPA on 29 September 1982. 
The 1982 exempted aquifer boundary is based on 1973-1974 CalGEM maps of the oil/water 
contact. Exploration and production activities conducted since 1973-1974 have demonstrated 
that commercially producible quantities of oil exist outside the existing exempted aquifer 
boundary. 

Oil extracted from the Kern River Field is classified as heavy oil, with an API gravity between 
10° and 16°. Kern River Field operators use EOR methods to produce oil from the Kern River 
Field. As such, continuing production outside the 1982-approved exempted aquifer boundary 
will require the expansion of that boundary. Therefore, the Kern River Field operators, in 
accordance with 40 CFR §146.4 and PRC 3131(a), request that CalGEM propose to the 
USEPA expanding the currently exempted aquifer boundary to include the hydrocarbon-
containing portions of the Kern River and Upper Chanac Formations beneath, and in the 
immediate vicinity of, the Kern River Field. The requested expansion will result in a total 
exempted aquifer lateral area that is approximately 25,300 feet wide near its southern extent, 
9,400 feet at the northern extent, and 36,900 feet long in the north-south direction 
(approximately 15,335 acres). The differential area between the existing 1982-approved aquifer 
exemption boundary and the new proposed boundary is approximately 3,900 acres. 

The vertical extent of the aquifer exemption, as expanded, will cover the Kern River and Upper 
Chanac Formational units that range from approximately -940 feet TVDSS to 40 feet TVDSS 
near the eastern side of the oil field and from approximately -40 TVDSS to -1,400 TVDSS on the 
western side of the oil field. The upper limit of this exemption expansion is limited to strata 
below the C Silt. Where the C Silt is 50 feet or less from the surface, the top of the exemption 
and future injection would be limited to 150 feet below ground surface. The lower limit is defined 
by a confining silt in the Chanac Formation that separates confined aquifers below from the 
unconfined aquifer above, which extends up into the Lower Kern River Formation. 

In accordance with §146.4, the relevant criteria for the subject exemption for Class II wells 
include: 

1) The exempted zone does not currently serve as a source of drinking water; and 

2) It cannot now and will not in the future serve as a source of drinking water because it is 
hydrocarbon producing, or can be demonstrated by a permit applicant as part of a permit 
application for a Class II operation to contain hydrocarbons that considering their quantity 
and location are expected to be commercially producible. 

As presented in Sections 3 through 6 above, the following points support the request to expand 
the existing aquifer exemption boundary of the Kern River and Upper Chanac Formations in the 
Kern River Field: 
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1) The best use of the oil-bearing Kern River and Upper Chanac Formations in the Kern River 
Field is its current use, oil and gas extraction. A portion of the Kern River Formation in the 
Kern River Field is included as an exempted aquifer in the 1981 Primacy Application and in 
the Memorandum of Agreement between CalGEM and the USEPA Region IX. 

2) Expansion of the exempted aquifer boundary is required to continue EOR methods at the 
lateral extents of the field. 

3) Production of the Kern River Field cannot economically occur without the use of EOR 
methods, which include steam injection. Water, produced in conjunction with and separated 
from the hydrocarbons, is treated (softened) and beneficially reused for steam generation. 
The quality of the water being injected as steam into the exempted aquifer is better than the 
quality of the water naturally present and removed during oil production. 

4) The Kern River and Upper Chanac Formations within the Kern River Field are hydraulically 
separated from those areas outside the field boundaries. 

a) Hydraulic containment to the west is controlled by the Kern Front Fault; 

b) To the north and northeast, hydraulic containment is provided by the Poso Creek Fault 
and a series of un-named normal faults; 

c) To the east, hydraulic control is established by the outcropping of the Kern River 
Formation; 

d) To the southeast and south, containment for the field is controlled by the pressure 
gradient generated by production activities (more fluid is extracted than injected, creating 
an inward hydraulic gradient) and by tar seals; 

e) To the southwest, hydraulic control is established by the pressure gradient generated by 
production activities and by the presence of the sealing faults to the southwest and west 
of the Kern River Field; 

f) Vertical containment is provided in the upward direction by the water/oil surface and the 
presence of the silt and clay layers that persist throughout the Kern River Field. Vertical 
containment in the downward direction is controlled by a confining silt in the Chanac 
Formation that separates confined aquifers below from the unconfined aquifer above; 
and 

g) The overall decline in groundwater elevation in the Kern River and Upper Chanac 
Formations across the field results in lower fluid pressures within the interior of the field 
driving fluids toward the center of the Kern River Field, and further demonstrates that the 
geologic features near the boundaries of the Kern River and Upper Chanac Formations 
create a closed system. 

5) On a daily and annual basis, the Kern River Field produces excess fluids resulting in a net 
negative fluid balance and the inward hydraulic pressure gradient. Water sources at the 
Kern River Field include produced formation water, groundwater (for minimal daily 
operational uses) and interdiction water. After treatment, some of the produced and 
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interdicted waters are treated and beneficially reused for EOR operations and in routine field 
activities. These waters meet the Basin Plan water quality objectives for the Tulare Lake 
Basin. 

6) There are no known private or municipal drinking water supply wells located within the Kern 
River Reservoir within the proposed exemption area that have been impacted by EOR 
operations that have occurred over the past 50 years. Some of the water wells are 
separated from the oil-bearing zone by fine-grained silt and clay (shale) layers; while other 
wells are screened in the oil-bearing zone and are protected from downgradient field 
operations by an inward hydraulic gradient toward the center of the field. Water wells 
screened within the same zone as the oil-bearing strata but outside the oil-bearing zone, 
and outside the proposed aquifer exemption boundary, are protected by the inward 
hydraulic gradient toward the center of the field created by production operations. 

7) Twenty domestic/municipal water supply wells exist outside but in close proximity to the 
proposed expanded aquifer exemption boundary. These wells are protected hydraulically by 
the inward hydraulic gradient created by production operations. Additionally, zone of 
contribution calculation estimates for each of these 20 wells based on well-specific 
information confirm that the origin of the water potentially extracted from these wells is 
outside the proposed expanded aquifer exemption boundary. 
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Table 1: Production Wells Outside 1982 Aquifer Exemption Boundary 
Base Coordinates(c) 

API No.(a) Well ID Well Status Operator Lease Name Section Township Range Meridian Elevation(b) X Y Location Description(d) 

02900089 6 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 970 DF -119.00481400000 35.48742500000 Fr SW cor 970N 1965E 
02900094 16-25 I Chevron U.S.A. Inc. Chaparral 18 28S 28E MD -119.00666300000 35.49917000000 Fr NW cor 545S 1642E 
02900463 16-21 A Chevron U.S.A. Inc. Chaparral 18 28S 28E MD -119.00667600000 35.49734700000 Fr NW cor 710S 1356E 
02900554 5-31 I Vintage Production California LLC KRU 12 28S 27E MD -119.01603400000 35.50186800000 Fr SE cor 940N 1430W 
02900555 10-42 I Chevron U.S.A. Inc. Bakersfield Fuel & Oil 12 28S 27E MD -119.01258400000 35.50687700000 Fr SE cor 2755N 422W 
02940013 8 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 996 DF -119.00710600000 35.48783200000 Fr S/4 cor 1110N 1150W 
02940097 3-13 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01825800000 35.49374800000 Fr NE cor 2030S 2076W 
02940098 4-16 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01730900000 35.49512000000 Fr NE cor 1535S 1790W 
02940110 7-15 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01437700000 35.49463200000 Fr NE cor 1705S 924W 
02940112 13-14 I Chevron U.S.A. Inc. Chaparral 18 28S 28E MD -119.00955600000 35.49416700000 Fr NW cor 1865S 498E 
02940121 13 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 1011 DF -119.00483100000 35.48962200000 Fr S/4 cor 1790N 485W 
02940124 5-15 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01636500000 35.49466700000 Fr NE cor 1700S 1504W 
02940211 16 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 1044 DF -119.00609000000 35.49043100000 Fr S/4 cor 2110N 810W 
02940212 17 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 1035 DF -119.00373800000 35.49048600000 Fr S/4 cor 2095N 145W 
02940214 12 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 990 DF -119.00388300000 35.48886900000 Fr S/4 cor 1500N 180W 
02940236 18 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 1030 DF -119.00491700000 35.49151700000 Fr S/4 cor 2465N 500W 
02940237 19 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 1048 DF -119.00701400000 35.49156900000 Fr S/4 cor 2455N 1115W 
02940779 3-17 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01834700000 35.49557200000 Fr NE cor 1370S 2076W 
02940838 4-12 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01733400000 35.49328900000 Fr NE cor 2195S 1790W 
02940839 6-10 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01540800000 35.49237500000 Fr SE cor 2525N 1218W 
02940840 8-10 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01349000000 35.49238700000 Fr NE cor 2525S 646W 
02940856 3 A Chevron U.S.A. Inc. U.S.A. 18 28S 28E MD 1037 DF -119.00262000000 35.48778600000 Fr S/4 cor 1120N 200E 
02949640 4-10 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01738200000 35.49236400000 Fr NE cor 2525S 1790W 
02950055 6-32 I Vintage Production California LLC KRU 12 28S 27E MD -119.01492100000 35.50277200000 Fr SE cor 1270N 1100W 
02950056 16-10 I Chevron U.S.A. Inc. Chaparral 18 28S 28E MD -119.00664400000 35.49245600000 Fr W/4 cor 150S 1399E 
02950201 7-13 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01442700000 35.49376300000 Fr SE cor 2030N 932W 
02950202 3-15 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01829000000 35.49469000000 Fr NE cor 1700S 2076W 
02950203 3-11 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01827400000 35.49286700000 Fr NE cor 2360S 2076W 
02950204 12-10 I Chevron U.S.A. Inc. Chaparral 18 28S 28E MD -119.01049500000 35.49245000000 Fr W/4 cor 450S 255E 
02950206 14-10 I Chevron U.S.A. Inc. Chaparral 18 28S 28E MD -119.00857200000 35.49244900000 Fr W/4 cor 150N 827E 
02950267 5-7 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01636000000 35.49103100000 Fr NE cor 3020S 1504W 
02950270 11-14 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01157100000 35.49414900000 Fr NE cor 1865S 74W 
02950272 5-9 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01635000000 35.49194600000 Fr NE cor 2690S 1504W 
02950273 8-12 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01346400000 35.49328400000 Fr NE cor 2195S 646W 
02952805 13-11 I Chevron U.S.A. Inc. Chaparral 18 28S 28E MD -119.00971200000 35.49279100000 Fr NW cor 2360S 498E 
02952807 22 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 983 DF -119.00603000000 35.48801400000 Fr S/4 cor 1100N 830W 
02955754 6-16 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01532800000 35.49515800000 Fr SE cor 1510N 1210W 
02955755 7-9 I Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01444900000 35.49214200000 Fr E/4 cor 20S 930W 
02959235 7-41 I Chevron U.S.A. Inc. Bakersfield Fuel & Oil 12 28S 27E MD -119.01444800000 35.50658100000 Fr NE cor 2625S 990W 
02959738 18-5 A Chevron U.S.A. Inc. 18 28S 28E MD -119.00949700000 35.49162000000 Fr SW cor 2480N 550E 
02962059 11-10 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01154500000 35.49234700000 Fr NE cor 2525S 74W 
02962686 25-43 I Chevron U.S.A. Inc. 25 28S 27E MD -119.02377500000 35.46008100000 Fr NW cor 3705S 1715E 
02963273 18-502 A Chevron U.S.A. Inc. 18 28S 28E MD -119.01001300000 35.48988200000 Fr NW cor 3420S 390E 
02963291 18-7 A Chevron U.S.A. Inc. 18 28S 28E MD -119.01061100000 35.49149500000 Fr NW cor 2835S 200E 
02963292 18-8 A Chevron U.S.A. Inc. 18 28S 28E MD -119.00832700000 35.49147300000 Fr NW cor 2835S 878E 
02963293 18-9 A Chevron U.S.A. Inc. 18 28S 28E MD -119.01064200000 35.49042400000 Fr NW cor 3226S 200E 
02963294 18-10 A Chevron U.S.A. Inc. 18 28S 28E MD -119.00944900000 35.49041200000 Fr NW cor 3226S 555E 
02963295 18-11 A Chevron U.S.A. Inc. 18 28S 28E MD -119.00832300000 35.49040200000 Fr NW cor 3226S 885E 
02963297 18-13 A Chevron U.S.A. Inc. 18 28S 28E MD -119.00830700000 35.48934400000 Fr NW cor 3618S 900E 
02963599 25-56 I Chevron U.S.A. Inc. 25 28S 27E MD 822 MAT -119.02253200000 35.46104700000 Fr NW cor 3350S 2065E 
02963605 25-64 I Chevron U.S.A. Inc. 25 28S 27E MD 801 MAT -119.02255700000 35.45906900000 Fr NW cor 4070S 2081E 
02964073 37 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 920 MAT -119.01648200000 35.48111700000 Fr NW cor 1298S 3785E 
02965412 5-14 A Chevron U.S.A. Inc. KRU 13 28S 27E MD -119.01625700000 35.49377800000 Fr NE cor 2037S 1467W 
02968658 106 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1073 DF -119.01191900000 35.49051200000 Fr SE cor 2067N 165W 
02968659 107 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1051 DF -119.01190200000 35.49157800000 Fr SE cor 2455N 165W 
02968662 205 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1045 DF -119.01304300000 35.48953900000 Fr SE cor 1709N 495W 
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Table 1: Production Wells Outside 1982 Aquifer Exemption Boundary 
Base Coordinates(c) 

API No.(a) Well ID Well Status Operator Lease Name Section Township Range Meridian Elevation(b) X Y Location Description(d) 

02968663 206 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1047 DF -119.01302500000 35.49059900000 Fr SE cor 2095N 495W 
02968664 207 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1235 DF -119.01301200000 35.49166000000 Fr SE cor 2481N 495W 
02968938 406 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1037 KB -119.01524300000 35.49062500000 Fr SE cor 2095N 1155W 
02972340 18-515 A Chevron U.S.A. Inc. 18 28S 28E MD -119.00885000000 35.48974300000 Fr NW cor 3474S 750E 
02973164 23 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD -119.00742800000 35.49052400000 Fr S/4 cor 2080Nly 1272Wly 
02973210 156 A Chevron U.S.A. Inc. Government 3 18 28S 28E MD -118.99763100000 35.49571400000 Fr NE cor 1325S 925W 
02973211 157 A Chevron U.S.A. Inc. Government 3 18 28S 28E MD -118.99679100000 35.49571800000 Fr NE cor 1325S 675W 
02974970 304 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1030 KB -119.01410200000 35.48853300000 Fr SE cor 1333N 808W 
02974971 305 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1050 KB -119.01408400000 35.48959000000 Fr SE cor 1719N 804W 
02974972 306 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1031 KB -119.01406100000 35.49065100000 Fr SE cor 2105N 798W 
02974973 307 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1086 KB -119.01401300000 35.49169800000 Fr SE cor 2491N 794W 
02974974 407 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1058 KB -119.01512500000 35.49171900000 Fr SE cor 2495N 1125W 
02975058 815 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1043 KB -119.01361000000 35.48900900000 Fr SE cor 1523N 642W 
02975063 820 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1042 KB -119.01469900000 35.48902200000 Fr SE cor 1529N 971W 
02975064 821 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1010 KB -119.01465600000 35.48800900000 Fr SE cor 1142N 975W 
02975067 824 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 993 KB -119.01587500000 35.48690500000 Fr SE cor 754N 1317W 
02975069 403 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1006 KB -119.01523400000 35.48748200000 Fr SE cor 952N 1143W 
02975070 404 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1039 KB -119.01521400000 35.48854500000 Fr SE cor 1339N 1138W 
02975071 405 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1034 KB -119.01519700000 35.48963300000 Fr SE cor 1724N 1133W 
02975073 503 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1028 KB -119.01633300000 35.48749800000 Fr SE cor 957N 1469W 
02975074 504 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1031 KB -119.01631700000 35.48836900000 Fr SE cor 1272N 1464W 
02987357 603 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 995 DF -119.01740300000 35.48737900000 Fr SE cor 907Nly 1782Wly 
02987360 604 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1018 DF -119.01748400000 35.48826600000 Fr SE cor 1228Nly 1811Wly 
02987714 116 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1057 DF -119.01257400000 35.49052100000 Fr SE cor 2068Nly 360Wly 
02987715 117 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1057 DF -119.01240300000 35.49161500000 Fr SE cor 2517Nly 315Wly 
02987717 702 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 959 DF -119.01858600000 35.48635800000 Fr SE cor 530Nly 2130Wly 
02987718 703 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 973 DF -119.01853800000 35.48734500000 Fr SE cor 890Nly 2120Wly 
02987719 704 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 975 DF -119.01854100000 35.48816900000 Fr SE cor 1190Nly 2125Wly 
03009550 48 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 928 MAT -119.01637000000 35.48320600000 Fr NW cor 538S 3805E 
03009930 6 A Chevron U.S.A. Inc. U.S.A. 18 28S 28E MD 1056 KB -118.99930300000 35.48707900000 Fr NW cor 4435S 3609E 
03010188 49 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 966 MAT -119.01547600000 35.48446600000 Fr NW cor 72S 4065E 
03010189 50 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 930 MAT -119.01547200000 35.48332600000 Fr NW cor 488S 4072E 
03010190 51 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 923 GL -119.01648200000 35.48219900000 Fr NW cor 904S 3778E 
03010224 25 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 1006 GL -119.00701400000 35.49041500000 Fr NW cor 3222S 1295E 
03010225 26 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 992 MAT -119.00656700000 35.48934400000 Fr NW cor 3611S 1433E 
03010226 27 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 977 MAT -119.00660100000 35.48822600000 Fr NW cor 4017S 1428E 
03010229 30 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 1011 MAT -119.00486400000 35.49045700000 Fr NW cor 3199S 1934E 
03010230 31 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 986 MAT -119.00488400000 35.48824600000 Fr NW cor 4010S 1945E 
03010232 33 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 955 MAT -119.00353300000 35.48966300000 Fr NW cor 3483S 2334E 
03010233 34 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 975 MAT -119.00343400000 35.48811500000 Fr NW cor 4004S 2364E 
03010567 901 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 967 KB -119.02006600000 35.48516200000 Fr SE cor 2567W 88N 
03011118 509 A Chevron U.S.A. Inc. Mitchell 18 28S 28E MD 1030 MAT -119.00421000000 35.49005300000 Fr NW cor 3332S 2122E 
03012891 53 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 988 KB -119.01762000000 35.48324200000 Fr NW cor 529S 3433E 
03036069 201 A Chevron U.S.A. Inc. Government 3 18 28S 28E MD 1069 GL -118.99947647400 35.49304371280 Fr NE cor 2268S 1511W 
03036070 202 A Chevron U.S.A. Inc. Government 3 18 28S 28E MD 1058 GL -118.99674836600 35.49678226650 Fr NE cor 926S 677 
03036071 203H A Chevron U.S.A. Inc. Government 3 18 28S 28E MD 1060 GL -119.00064811500 35.49323819360 Fr NE cor 2190S 1865W 
03036072 204H A Chevron U.S.A. Inc. Government 3 18 28S 28E MD 1058 GL -119.00063355100 35.49315103900 Fr NE cor 2222S 1860W 
03036073 205H A Chevron U.S.A. Inc. Government 3 18 28S 28E MD 1057 GL -119.00061991900 35.49307016470 Fr NE cor 2254S 1856W 
03036194 702H A Chevron U.S.A. Inc. Angus 13 28S 27E MD 982 KB -119.01900084000 35.48716580000 Fr NW cor 4421Sly 3013Ely 
03036195 703H A Chevron U.S.A. Inc. Angus 13 28S 27E MD 990 KB -119.01901416000 35.48806206000 Fr NW cor 4096Sly 3006Ely 
03036196 710H A Chevron U.S.A. Inc. Angus 13 28S 27E MD 951 KB -119.01914078000 35.48522962000 Fr NW cor 5129Sly 2976Ely 
03036197 712H A Chevron U.S.A. Inc. Angus 13 28S 27E MD 984 KB -119.01932078000 35.48718437000 Fr NW cor 4417Sly 2916Ely 
03036198 713H A Chevron U.S.A. Inc. Angus 13 28S 27E MD 990 KB -119.01945218000 35.48809077000 Fr NW cor 4082S 2897E 
03036518 74H A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 920 KB -119.01849248000 35.48048943000 Fr NW cor 1456S 3234E 
03036622 73H A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 922 KB -119.01811938000 35.48069744000 Fr NW 1375S 3340E 
03036986 206 A Chevron U.S.A. Inc. Government 3 18 28S 28E MD 1064 GL -118.99901857700 35.49500479240 Fr NE cor 1558S 1364W 
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Table 1: Production Wells Outside 1982 Aquifer Exemption Boundary 
Base Coordinates(c) 

API No.(a) Well ID Well Status Operator Lease Name Section Township Range Meridian Elevation(b) X Y Location Description(d) 

03038232 701H A Chevron U.S.A. Inc. Angus 13 28S 27E MD 952 KB -119.01912257100 35.48603192500 Fr NW cor 4831Sly 2974Ely 
03038233 711H A Chevron U.S.A. Inc. Angus 13 28S 27E MD 963 KB -119.01964368900 35.48603667700 Fr NW cor 4831Sly 2819Ely 
03042522 83 N Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 984 KB -119.01753930000 35.48440136000 Fr NW cor 20Sly 3455Ely 
03042523 84 N Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 959 KB -119.01634194800 35.48444510300 Fr NW cor 175Sly 3798Ely 
03042553 904 N Chevron U.S.A. Inc. Angus 13 28S 27E MD 990 KB -119.01921200000 35.48830900000 Fr NW cor 4054Sly 2869Ely 
03042554 903 N Chevron U.S.A. Inc. Angus 13 28S 27E MD 990 KB -119.01951500000 35.48755300000 Fr NW cor 4328Sly 2776Ely 
03043930 13 N Chevron U.S.A. Inc. U.S.A. 18 28S 28E MD 1089 GL -119.00078720900 35.48809482100 Fr NW cor 4044S 3161E 
03043931 14 N Chevron U.S.A. Inc. U.S.A. 18 28S 28E MD 1054 GL -118.99930910600 35.48809843200 Fr NW cor 4037Sly 3601Ely 
03043932 15 N Chevron U.S.A. Inc. U.S.A. 18 28S 28E MD 1067 GL -118.99982108300 35.48810750900 Fr NW cor 4073Sly 3556Ely 
03043933 16 N Chevron U.S.A. Inc. U.S.A. 18 28S 28E MD 1119 GL -118.99819854300 35.48709374600 Fr NW cor 4375Sly 3626Ely 
03043934 17 N Chevron U.S.A. Inc. U.S.A. 18 28S 28E MD 1116 GL -118.99818619900 35.48605797900 Fr NW cor 4824Sly 3596Ely 
03045314 526 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 947 KB -119.01764826300 35.48219200000 Fr NW cor 1002S 3400E 
03045774 167 N Chevron U.S.A. Inc. Wilmar 20 28S 28E MD 1035 KB -118.99306383000 35.48421746900 
03045775 168 A Chevron U.S.A. Inc. Wilmar 20 28S 28E MD 1020 KB -118.99356750400 35.48333442000 
03045777 170 N Chevron U.S.A. Inc. Wilmar 20 28S 28E MD 1014 KB -118.99196829400 35.48216434600 
03045778 171 N Chevron U.S.A. Inc. Wilmar 20 28S 28E MD 1000 KB -118.99207000000 35.48358900000 
03045779 172 N Chevron U.S.A. Inc. Wilmar 20 28S 28E MD 1000 KB -118.99210183800 35.48408998700 
03045780 173 A Chevron U.S.A. Inc. Wilmar 20 28S 28E MD 1002 KB -118.99138789900 35.48417077400 
03045781 174 A Chevron U.S.A. Inc. Wilmar 20 28S 28E MD 1002 KB -118.99135561400 35.48367154100 
03045782 175 N Chevron U.S.A. Inc. Wilmar 20 28S 28E MD 1008 KB -118.99135329000 35.48229446800 
03045783 176 A Chevron U.S.A. Inc. Wilmar 20 28S 28E MD 1020 KB -118.99390375200 35.48334005500 
03046076 19-282 N Chevron U.S.A. Inc. U.S.A. 19 28S 28E MD 1005 KB -118.99567056700 35.48409847400 
03046077 19-283 N Chevron U.S.A. Inc. U.S.A. 19 28S 28E MD 1006 KB -118.99562349900 35.48355962600 
03046080 19-287 N Chevron U.S.A. Inc. U.S.A. 19 28S 28E MD 1001 KB -118.99448182300 35.48440634200 
03049036 25-47R A Chevron U.S.A. Inc. U.S.A. 25 28S 27E MD 792 KB -119.02245136200 35.46307594100 Fr NW cor 2610 S'LY & 2095 E'LY 
03049037 25-52R A Chevron U.S.A. Inc. U.S.A. 25 28S 27E MD 810 KB -119.02230313300 35.46185593900 Fr NW cor 3054 S'LY & 2143 E'LY 
03049325 433 N Chevron U.S.A. Inc. Angus 13 28S 27E MD 1031 KB -119.01612471300 35.48751409600 Fr NW cor 4356 S'LY & 3792 E'LY 
03049326 444 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1042 KB -119.01596200000 35.48822800000 Fr NW cor 4093 S'LY & 3836 E'LY 
03049327 533 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1002 KB -119.01755609800 35.48763675500 
03049328 544 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1036 KB -119.01635270800 35.48816458800 
03049329 634 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1002 KB -119.01774138800 35.48759438400 
03049330 644 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 984 KB -119.01844313400 35.48816664800 Fr NW cor 4107 S'LY & 3095 E'LY 
03049831 333 N Chevron U.S.A. Inc. Angus 25 28S 27E MD 10100 KB -119.01464151000 35.48742794700 
03051464 101 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 978 -119.01943014700 35.48445647600 171' S, 2881' E from NW corner 
03051465 102 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 908 -119.01845824300 35.48446559900 171' S, 3171' E from NW corner 
03051467 104 A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 908 -119.01863203800 35.48326948400 605' S, 3109' E from NW corner 
03051469 106 N Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 966 KB -119.01860145700 35.48215562800 
03051471 91H A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 929 KB -119.01858299900 35.48078907100 
03051472 92H A Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 929 KB -119.01855573300 35.48092935600 
03052146 86 N Chevron U.S.A. Inc. Chanslor 24 28S 27E MD 930 KB -119.01764596500 35.48123351600 
03052557 26 A Chevron U.S.A. Inc. Government 1 18 28S 28E MD 1024 -119.00217100000 35.49064600000 3128'S 2741'E fr NW cor 
03052682 534 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 1034 KB -119.01617950100 35.48802042200 
03052683 633 A Chevron U.S.A. Inc. Angus 13 28S 27E MD 981 KB -119.01844280500 35.48787488100 
03052925 260 N Chevron U.S.A. Inc. Angus 13 28S 27E MD 1044 KB -119.01244300000 35.49132600000 2976'S 4895'E fr NW cor 
03053537 25H N Chevron U.S.A. Inc. Hotchkiss 10 29S 28E MD 465 -118.96644897000 35.42203636340 

Notes: Key: 
Source: California Department of Oil, Gas, and Geothermal Resources, Online Database A Active KB Kelly Bushing 
(a) American Petroleum Institute DF Derrick Floor MAT Rig Mat 
(b) Datum Elevation in feet relative to Mean Sea Level. GL Ground Level MD Mount Diablo 
(c) Coordinates in Longitude and Latitude. I Idle N New 
(d) Location in feet from indicated Section corner. 
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Table 2:  Oil Field Water Supply Well Information 

   Coordinates(b) Perforated 
API(a) Well ID Type and Purpose Owner X Y Interval(c) Elevation(d) TD(e) Comments 

03050972 CAU 300 WW Industrial - Cogeneration Cooling - Active Chevron 1696397 710435 649-768 668 908 
03050259 WIN 200 Industrial - Cogeneration Cooling - Active Chevron 1696019 706866 608-810 581 950 

03038798 GRY WS-1 Industrial - General Oilfield Operations - Active Gray Development 1717923 705380 Chanac: 405-
445; 485-525 497 565 

Confirmed water production w/ DOGGR through 7/2014; SWS core 
data; completed in the Chanac below base of oil; likely water is for 
lease use 

03041568 GRY WS-2 Industrial - General Oilfield Operations - Active Gray Development 1717623 702988 Chanac: 450-
706 508 706 Confirmed water production w/ DOGGR through 7/2014 

02992042 PRD 106 WW Industrial - General Oilfield Operations - Inactive Chevron 1697870 709174 668 856 Possible Active KR Water Source Well (D. Priddy/L Knauer); no 
data in DOGGR 

NA PRO 105 WW Industrial - General Oilfield Operations - Inactive Chevron 1697857 708179 NA NA Possible Active KR Water Source Well (D. Priddy/L Knauer); no 
data in DOGGR 

03090001 PRO 107 WW Industrial - General Oilfield Operations - Inactive Chevron 1697597 708657 629 848 No data in DOGGR 
03090002 RAS 1 WW Industrial - General Oilfield Operations - Inactive Chevron 1711236 702802 449 1117 No data in DOGGR 
03090003 RAS 2 WW Industrial - General Oilfield Operations - Inactive Chevron 1711676 702844 449 1094 No data in DOGGR 
03090004 RAS 3 WW Industrial - General Oilfield Operations - Inactive Chevron 1711112 703090 453 1111 No data in DOGGR 
03090005 RAS 5 WW Industrial - General Oilfield Operations - Inactive Chevron 1711446 703088 452 1094 No data in DOGGR 
02930256 SJ 101 Industrial - General Oilfield Operations - Inactive Chevron 1702451 703218 825-1332 496 1955 Possible Active KR Water Source Well (D. Priddy/L Knauer) 
03026757 SJ 102R Industrial - General Oilfield Operations - Inactive Chevron 1702722 703222 806-1388 504 1530 Possible Active KR Water Source Well (D. Priddy/L Knauer) 
02991819 SP 7 WW Industrial - General Oilfield Operations - Inactive Chevron 1697728 700331 470 1843 
02900079 USA 1 Industrial - General Oilfield Operations - Inactive Chevron 1701822 724277 1007-1128 1065 1192 

EH-345-91 Industrial - General Oilfield Operations - Inactive Chevron 1700800 703051 590-750 496 750 Former domestic well - previously owned by Gerald Lucas 
03007476 25 1001 Water Interdiction Well - Active Chevron 1696064 714694 1370-1810 844 1870 
03039453 JER1000 Water Interdiction Well - Active Chevron 1700268 704941 1085-1775 526 2041 
02984447 M1 D 1-5 Water Interdiction Well - Active Chevron 1701488 705644 672-1735 576 2399 
03003310 PRO 1000 Water Interdiction Well - Active Chevron 1698010 709215 1169-1655 667 1655 
03038726 PRO 1002 Water Interdiction Well - Active Chevron 1697776 708259 1200-1791 623 1885 
03006661 SJ 1002 Water Interdiction Well - Active Chevron 1702995 702888 1060-1700 494 1700 
03035919 SJ 1003 Water Interdiction Well - Active Chevron 1701651 702939 1335-1611 504 1845 
03002969 TEJ 1000 Water Interdiction Well - Active Chevron 1697710 711015 1086-1628 699 1632 
03007170 WIN 1000 Water Interdiction Well - Active Chevron 1699031 706833 1037-1678 577 1690 
03035918 CORTEZ 1000 Water Interdiction Well - Inactive (shut in or abandoned) Chevron 1703248 704230 1364-1593 534 1686 
03038875 FEB 1000 Water Interdiction Well - Inactive (shut in or abandoned) Chevron 1700169 706781 830-1594 563 1758 
02983025 FEB 2WD Water Interdiction Well - Inactive (shut in or abandoned) Chevron 1700169 707603 654-1370 602 2549 
03006660 SJ 1001 Water Interdiction Well - Inactive (shut in or abandoned) Chevron 1701690 702899 1100-1740 504 1800 
03003311 TEJ 1001 Water Interdiction Well - Inactive (shut-in or abandoned) Chevron 1697734 712648 1142-1676 794 1680 
03006331 TM 1001 Water Interdiction Well - Inactive (shut in or abandoned) Chevron 1704178 701118 1170-1540 466 1565 

Notes: 
(a) API = American Petroleum Institute 
(b) Coordinates are northings and eastings in feet. 
(c) Perforated Interval in feet below ground surface. 
(d) Elevation in feet relative to Mean Sea Level. 
(e) TD = Total Depth in feet below ground surface 
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Table 3: Water Supply Well Summary 

Map ID          Well ID Township Range Section State Well ID 
Wells Inside Proposed Aquifer Exemption Boundary 

5 T29S/R28E-06C 29S 28E 6 
6 T29S/R28E-02F1 29S 28E 2 29S28E02F001M 
7 T29S/R28E-02F2 29S 28E 2 
8 T29S/R28E-02G3 29S 28E 2 
9 T29S/R28E-02L 29S 28E 2 
10 T29S/R28E-02L 29S 28E 2 
11 T29S/R28E-08F2 29S 28E 8 
12 T29S/R28E-08F1 29S 28E 8 
13 T29S/R28E-08K 29S 28E 8 
14 T29S/R28E-08L01 29S 28E 8 

Wells Outside Proposed Aquifer Exemption Boundary 
1 T28S/R28E-07Q1 28S 28E 7 
2 T28S/R27E-24K1 28S 27E 24 
3 T28S/R27E-36N 28S 27E 36 
4 T29S/R27E-01K1 29S 27E 1 
15 T29S/R28E-10M 29S 28E 10 WWDR 381241 
16 1503392-001 29S 28E 10 
17 T29S/R28E-10K1 29S 28E 10 
18 T29S/R28E-10K2 29S 28E 10 
19 T29S/R28E-10K 29S 28E 10 
20 T29S/R28E-07Q 29S 28E 7 
21 T29S/R28E-18B 29S 28E 18 
22 T29S/R28E-18 29S 28E 18 
23 T29S/R28E-18 29S 28E 18 
24 T29S/R28E-18A 29S 28E 18 
25 T29S/R28E-18A 29S 28E 18 
26 1503310-001 29S 28E 17 
27 T29S/R28E-18G 29S 28E 18 
28 1500553-003 29S 28E 17 
29 T29S/R28E-18 29S 28E 18 
30 T29S/R28E-17H1 29S 28E 17 

 Notes: 
(a) Completion depth in feet below ground surface, bottom of screen where available, otherwise total depth. 
(b) Elevations are in feet relative to Mean Sea Level. 
Blank cells in table indicate data not available. 

Owner 

Dexzel Inc. 
John Wilson 
Roger Hatch 
Francis B. Perry 
Terry DeLaMater 
Dwight Bowers 
Alon Asphalt Bakersfield Inc. 
Alon Asphalt Bakersfield Inc. 
John Hershey 
River Ranch HOA 

Dwight Grimes 
Oildale Mutual Water Company 
Vincent Antogiovanni 
Derrel's Mini Storage 
Rep. Kevin Flem (420 Club) 
Terry J. Easton 
Tom & Donna Chisum 
Ace Stables 
Val Butler 
Irma Roberston 
Wm Robertson 
Priscilla Mueller 
Riviera Stables 
Rancho Not So Grande 
Ranchos Rio Equestrian Center 
Bill Norman 
Ranchos Del Rio Mutual Water Company 
Ranchos Del Rio Mutual Water Company 
Greenlawn Memorial Park 

Well Type 

Domestic 
Domestic 
Domestic 
Domestic 
Domestic 
Domestic 
Domestic 
Domestic 
Irrigation 
Municipal 

Unknown 
Domestic 
Municipal 
Irrigation 
Domestic 
Domestic 
Domestic 
Domestic 
Domestic 
Domestic 
Irrigation 
Domestic 
Domestic 
Irrigation 
Domestic 
Unknown 
Domestic 
Municipal 
Municipal 
Irrigation 

Well 
Completion 

Depth(a) 

750 
273 
170 
200 
220 
175 

1001 
970 

800 
970 
450 
460 
420 
248 
300 
310 
250 
415 
300 
300 
300 
50 

250 
382 
420 
390 

Ground 
Surface 

Elevation 
(TVDSS)(b) 

592 
484 
493 
482 
461 
465 
468 
474 
435 
445 

1122 
924 
608 
538 
474 
483 
505 
513 
503 
424 
419 
419 
423 
422 
422 
645 
419 
433 
435 
616 

Well Top of 
Bottom Top of C Silt 

Elevation Oil Elevation Elevation 
(TVDSS) (TVDSS) (TVDSS) 

-158 -495 -143 
250 434 Not present 
313 443 Not present 
282 307 Not present 
241 356 Not present 
290 372 Not present 
468 -141 10 
474 -53 10 
-568 -574 -168 
-505 -547 -108 

286 668 
124 12 230 
-362 -882 -154 
88 -1225 -300 
14 -200 284 
63 -60 384 

255 -46 415 
213 -43 418 
173 -10 443 
174 -1368 -338 
4 -1521 -357 

119 -1525 -358 
123 -1345 -326 
122 -1465 -343 
372 -1366 -329 

-1085 -349 
169 -1722 -356 
51 -1638 -357 
35 -1638 -357 
226 -1237 -335 

Well Bottom 
Above (+) or 

Below (-) 
Top of Oil 

337 
-184 
-130 
-25 
-115 
-82 

6 
42 

112 
520 
1313 
214 
123 
300 
256 
182 
1542 
1525 
1645 
1467 
1587 
1739 

1891 
1689 
1673 
1463 

Well Bottom 
Above (+) or 

Below (-) 
Top of C Silt 

-15 

458 
464 
-400 
-397 

-106 
-208 
388 
-270 
-321 
-160 
-205 
-270 
511 
361 
477 
449 
465 
702 

524 
408 
392 
561 
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Table 4: Water Quality Data Summary for Water Sources Identified in Proximity to Proposed Aquifer Exemption Boundary 

Bicarbonate Nitrate 
Well Within            Well(a) Sampling Ca(b) Mg(c) Na(d) K(e) Iron Mn(f) Alkalinity Chloride (NO3) Sulfate As(g) Boron EC(h) TDS(i) 

GIS_ID3 500 ft.  ID Date mg/l(j) mg/l mg/l mg/l µg/l(k) µg/l mg/l mg/l mg/l mg/l µg/l mg/l umhos/cm(l) mg/l 
2 1 T28S/R27E-24K01 4/30/2003 1.4 0.06 60 0.6 <100(m) <20 83 27 <2.0 2.1 <2.0 <0.1 320 230 
6 - 29S28E02F001M 11/16/1955 NA 2 NA 3 NA NA NA 16 0.1 48 NA 0.2 378 NA 
12 
14 

1 
0 

29S28E08F001M 
29S/28E-08L01 (RRHOA) 

12/6/1955 
10/28/2013 

NA 
20 

8 
3 

NA 
29 

3 
2 

NA 
<100 

NA 
<20 

NA 
77 

55 
17 

0 
6 

45 
20 

NA 
<2.0 

0.15 
NA(n) 

530 
270 

NA 
170 

14 0 29S/28E-08L01 (RRHOA) 12/19/2014 19 3 30 2 65 58 100 12 6 20 0.76J 0 270 170 
26 0 1503310-001 7/9/1997 NA NA NA NA NA 101 NA NA 0 NA NA NA NA NA 
26 0 1503310-001 4/15/1998 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 0 1503310-001 3/29/2000 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 0 1503310-001 9/23/2005 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 0 1503310-001 6/22/2006 NA NA NA NA NA NA NA NA 2 NA NA NA NA NA 
26 0 1503310-001 5/8/2008 NA NA NA NA NA NA NA NA < 0 NA NA NA NA NA 
26 0 1503310-001 5/21/2010 NA NA NA NA NA NA NA NA < 0 NA NA NA NA NA 
26 0 1503310-001 5/5/2011 NA NA NA NA NA NA NA NA < 0.44 NA NA NA NA NA 
26 0 1503310-001 5/24/2012 NA NA NA NA NA NA NA NA < 0.44 NA NA NA NA NA 
26 0 1503310-001 12/17/2013 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 0 1503310-001 12/11/2014 NA NA NA NA NA NA NA NA < 0.44 NA NA NA NA NA 
28 0 1500553-003 3/18/2002 NA NA NA NA NA 48 0 5 < 0.4 13 < 1 NA 210 135 
28 0 1500553-003 12/8/2005 NA NA NA NA NA 71 0 5 < 0.44 12 < 2 NA 190 120 
28 0 1500553-003 6/11/2008 NA NA NA NA NA 44 0 6 < 0.44 15 < 2 NA 204 140 
28 0 1500553-003 12/8/2014 NA NA NA NA NA 52 0 5 1 14 < 2 NA 211 140 

Station 36 Influent 30.8 5.3 125 5.5 3.9 0.1 254 123.8 ND 34.1 NA NA 1100 583 
Station 36 Effluent 27.4 5.6 113 5.8 3.5 0.1 112 NA 1.7 NA NA 7181 614 

Statistics 
Count 3 5 3 5 1 6 7 9 11 9 0 3 9 7 
Average 13 3.29 40 2.02 65 62 37 16 1.63 21 0 0.12 287 158 
Maximum 20.0 8 60 3 65 101 100 55 6.1 48 0 0.2 530 230 
Minimum 1.4 0.06 29 0.6 65 44 0.034 4.5 0 2.1 0 0 190 120 

Notes: 
(a)  Well identification number as provided in Table 3 
(b) Ca = Calcium 
(c) Mg = Magnesium 
(d)  Na = Sodium 
(e) K = Potassium 
(f) Mn = Manganese 
(g) As = Arsenic 
(h)  EC = Electrical Conductivity 
(i)  TDS = Total Dissolved Solids 
(j)  mg/l = milligrams per liter 
(k) ug/l = micrograms per liter 
(l)  umhos/cm = micromhos per centimeter 
(m)  "<" indicates analyte not detected above listed reporting limit. 
(n)  "NA" indicates not available or not analyzed. 
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Table 5:  Water Quality Data Summary for River Ranch Home Owner's Association Well 

Well(a) 

ID 
Sampling 

Date 
Ca(b) 

mg/l(j) 
Mg(c) 

mg/l 
Na(d) 

mg/l 
K(e) 

mg/l 
Iron 

µg/l(k) 
Mn(f) 

µg/l 

Bicarbonate 
Alkalinity 

mg/l 
Chloride 

mg/l 

Nitrate 
(NO3) 
mg/l 

Sulfate 
mg/l 

As(g) 

µg/l 
Boron 
mg/l 

EC(h) 

umhos/cm(l) 
TDS(i) 

mg/l 
29S/28E-08L01 10/28/2013 20 3.4 29 1.5 <100(m) <20 77 17 6.1 20 <2.0 NA(n) 270 170 

29S/28E-08L01 12/19/2014 19 3.0 30 1.7 65 58 100 12 5.5 20 0.76J 0.15 270 170 

Notes: 
(a)  Well identification number as provided in Table 3 
(b)  Ca = Calcium 
(c)  Mg = Magnesium 
(d)  Na = Sodium 
(e)  K = Potassium 
(f)   Mn = Manganese 
(g)  As = Arsenic 
(h)  EC = Electrical Conductivity 
(i)  TDS = Total Dissolved Solids 
(j)  mg/l = Milligrams per liter 
(k)  ug/l = micrograms per liter 
(l)   umhos/cm = micromhos per centimeter 
(m) "<" indicates analyte not detected above listed reporting limit. 
(n) "NA" indicates not available. 
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Table 6: Water Quality Data Summary for Water Wells within 1982-Approved Aquifer Exemption Boundary 

Bicarbonate Nitrate 
Well Within Well(a) Sampling Ca(b) Mg(c) Na(d) K(e) Iron Mn(f) Alkalinity Chloride (NO3) Sulfate As(g) Boron EC(h) TDS(i) 

GIS_ID3 500 ft. Number Date mg/l(j) mg/l mg/l mg/l µg/l(k) µg/l mg/l mg/l mg/l mg/l µg/l mg/l umhos/cm(l) mg/l 
Well Screened Within Oil bearing Zone 

6 - 29S28E02F001M 11/16/1955 NA 2 NA 3 NA NA NA 16 0.1 48 NA 0.2 378 NA 

Well Screened Above Oil bearing Zone 
12 1 29S28E08F001M 12/6/1955 NA 8 NA 3 NA NA NA 55 0 45 NA 0.15 530 NA 
14 0 29S/28E-08L01 (RRHOA) 10/28/2013 20 3 29 2 <100(m) <20 77 17 6 20 <2.0 NA(n) 270 170 
14 0 29S/28E-08L01 (RRHOA) 12/19/2014 19 3 30 2 65 58 100 12 6 20 0.76J 0 270 170 

Statistics 
Well Screened Within Oil bearing Zone 

-

-

-

-

Count 0 1 0 1 0 0 0 1 1 1 0 1 1 0 
Average 0.00 2.00 0.00 3.00 0.00 0.00 0.00 16 0.10 48 0 0.20 378 0.00 
Maximum 0.0 2 0 3 0 0 0 16 0.1 48 0 0.2 378 0 
Minimum 0.0 2 0 3 0 0 0 16 0.1 48 0 0.2 378 0 

Well Screened Above Oil bearing Zone 

Count 2 3 2 3 1 1 2 3 3 3 0 2 3 2 
Average 20 4.80 30 2.17 65 58 89 28 4.03 28 0 0.08 357 170 
Maximum 20.0 8 30 3 65 58 100 55 6.1 45 0 0.15 530 170 
Minimum 19.0 3 29 1.5 65 58 77 12 0 20 0 0 270 170 

Comprehensive 

Count 2 4 2 4 1 1 2 4 4 4 0 3 4 2 
Average 20 4.10 30 2.38 65 58 89 25 3.05 33 0 0.12 362 170 
Maximum 20.0 8 30 3 65 58 100 55 6.1 48 0 0.2 530 170 
Minimum 19.0 2 29 1.5 65 58 77 12 0 20 0 0 270 170 

Notes: 
(a)  Well identification number as provided in Table 3 (h)  EC = Electrical Conductivity 
(b)  Ca = Calcium (i)  TDS = Total Dissolved Solids 
(c)  Mg = Magnesium (j)  mg/l = Milligrams per liter 
(d)  Na = Sodium (k)  ug/l = micrograms per liter 
(e)  K = Potassium (l)   umhos/cm = micromhos per centimeter 
(f)   Mn = Manganese (m) "<" indicates analyte not detected above listed reporting limit. 
(g)  As = Arsenic (n) "NA" indicates not available. 
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Table 7:  Water Quality Data Summary for Water Wells Completed Above or Outside Oil-Bearing Zone 

Bicarbonate Nitrate 
Well Within Well(a) Sampling Ca(b) Mg(c) Na(d) K(e) Iron Mn(f) Alkalinity Chloride (NO3) Sulfate As(g) Boron EC(h) TDS(i) 

GIS_ID3 500 ft. Number Date mg/l(j) mg/l mg/l mg/l µg/l(k) µg/l mg/l mg/l mg/l mg/l µg/l mg/l umhos/cm(l) mg/l 
Wells Screened Above Oil bearing Zone 

12 1 29S28E08F001M 12/6/1955 NA 8 NA 3 NA NA NA 55 0 45 NA 0.15 530 NA 
14 0 29S/28E-08L01 (RRHOA) 10/28/2013 20 3 29 2 <100 <20 77 17 6 20 <2.0 NA(n) 270 170 
14 0 29S/28E-08L01 (RRHOA) 12/19/2014 19 3 30 2 65 58 100 12 6 20 0.76J 0 270 170 

Wells Screened Outside Oil bearing Zone 
2 1 T28S/R27E-24K01 4/30/2003 1.4 0.06 60 0.6 <100(m) <20 83 27 <2.0 2.1 <2.0 <0.1 320 230 

26 0 1503310-001 7/9/1997 NA NA NA NA NA 101 NA NA 0 NA NA NA NA NA 
26 0 1503310-001 4/15/1998 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 0 1503310-001 3/29/2000 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 0 1503310-001 9/23/2005 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 0 1503310-001 6/22/2006 NA NA NA NA NA NA NA NA 2 NA NA NA NA NA 
26 0 1503310-001 5/8/2008 NA NA NA NA NA NA NA NA < 0 NA NA NA NA NA 
26 0 1503310-001 5/21/2010 NA NA NA NA NA NA NA NA < 0 NA NA NA NA NA 
26 0 1503310-001 5/5/2011 NA NA NA NA NA NA NA NA < 0.44 NA NA NA NA NA 
26 0 1503310-001 5/24/2012 NA NA NA NA NA NA NA NA < 0.44 NA NA NA NA NA 
26 0 1503310-001 12/17/2013 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 0 1503310-001 12/11/2014 NA NA NA NA NA NA NA NA < 0.44 NA NA NA NA NA 
28 0 1500553-003 3/18/2002 NA NA NA NA NA 48 0 5 < 0.4 13 < 1 NA 210 135 
28 0 1500553-003 12/8/2005 NA NA NA NA NA 71 0 5 < 0.44 12 < 2 NA 190 120 
28 0 1500553-003 6/11/2008 NA NA NA NA NA 44 0 6 < 0.44 15 < 2 NA 204 140 
28 0 1500553-003 12/8/2014 NA NA NA NA NA 52 0 5 1 14 < 2 NA 211 140 

Statistics 
Wells Screened Above Oil bearing Zone 

Count 2 3 2 3 1 1 2 3 3 3 0 2 3 2 
Average 0.00 4.80 0.00 2.17 0.00 0.00 0.00 28 4.03 28 0 0.08 357 0.00 
Maximum 20.0 8 30 3 65 58 100 55 6.1 45 0 0.15 530 170 
Minimum 19.0 3 29 1.5 65 58 77 12 0 20 0 0 270 170 

Wells Screened Outside Oil bearing Zone 

-

-

-

-
Count 1 1 1 1 0 5 5 5 7 5 0 0 5 5 
Average 1.40 0.06 60 0.60 #DIV/0! 63 17 9.44 0.82 11 0 #DIV/0! 227 153 
Maximum 1.4 0.06 60 0.6 0 101 83 27 2 15 0 0 320 230 
Minimum 1.4 0.06 60 0.6 0 44 0.034 4.5 0.4 2.1 0 0 190 120 

Comprehensive 
Count 3 4 3 4 1 6 7 8 10 8 0 2 8 7 
Average 13 3.62 40 1.78 65 62 37 16 1.79 18 0 0.08 276 158 
Maximum 20.0 8 60 3 65 101 100 55 6.1 45 0 0.15 530 230 
Minimum 1.4 0.06 29 0.6 65 44 0.034 4.5 0 2.1 0 0 190 120 

Notes: 
(a)  Well identification number as provided in Table 3 (h) EC = Electrical Conductivity 
(b)  Ca = Calcium (i)  TDS = Total Dissolved Solids 
(c) Mg = Magnesium (j) mg/l = Milligrams per liter 
(d)  Na = Sodium (k)  ug/l = micrograms per liter 
(e)  K = Potassium (l)   umhos/cm = micromhos per centimeter 
(f)   Mn = Manganese (m) "<" indicates analyte not detected above listed reporting limit. 
(g)  As = Arsenic (n) "NA" indicates not available. 
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Table 8:  Chevron Interdiction Well Water Quality Data Summary 

Nitrate 
API(a) Ca(b) Mg(c) Na(d) K(e) Mn(f) (g) (h) OH(i) As(j) EC(k) TDS(l)

Well/Sample 

Iron HCO3 CO3 Chloride (NO3) Sulfate Boron 

Number 

 ID 

mg/l(m) mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l umhos/cm(n) mg/l 
- Cawelo Discharge 23.2 3.7 147.0 6.3 0.6 - 320.7 0.2 - 122.0 - 9.9 < 0.002 1.0 900.0 634.4 

03035918 Cortez 1000 3.0 0.2 59.2 0.9 0.6 - 119.4 0.2 - 25.0 < 0.010 0.0 < 0.300 0.1 303.5 208.3 
03038875 Fee B 1000 176 57 203 20 224 - 235 0 - 1285 - 2 0.209 2 3663 2084 
02983025 Fee B 2 WD 6.5 0.2 172.3 1.2 0.6 - 117.3 2.4 0.0 230.9 < 0.010 2.1 0.153 0.3 888.5 536.3 
03090007 Fee B, WSW 1 20.9 0.6 134.2 6.0 - - 205.0 0.0 - 119.1 0.47 13.3 - - - 393.5 
02984447 MI-DI-5 30.3 3.3 109.5 5.5 0.4 - 329.1 0.2 - 131.6 < 0.010 0.3 < 0.005 0.5 955.0 610.7 
03003310 Producers 1000 29.0 7.2 114.7 2.2 0.3 - 339.2 0.1 0.0 81.7 0.14 0.2 < 0.034 0.2 855.7 589.3 
03038726 Producers 1002 26.7 6.3 80.3 3.3 0.4 - 275.3 0.2 - 84.5 < 0.010 0.4 5.379 0.1 700.4 480.6 
03006660 San Joaquin 1001/Reservoir B Outfall 33.2 8.9 80.5 4.3 1.8 - 240.8 1.0 1.0 67.0 1.53 16.5 - - 662.0 445.9 
03006661 San Joaquin 1002 5.9 0.6 42.0 0.7 0.1 - 79.9 0.2 - 41.1 < 0.010 5.6 < 0.201 0.1 258.3 176.1 
03035919 San Joaquin 1003 31.6 3.8 71.7 2.3 0.3 - 157.6 0.2 - 141.2 < 0.010 0.4 0.123 0.2 623.7 409.1 
02930257 San Joaquin 102 270 9.8 150 5.8 4.3 0.31 369 6 3.3 245 0.40 459 < 0.001 - 1940 1380 
03003458 Sec. 25 1000 5.2 0.4 126.0 0.9 0.0 - 146.2 0.6 0.0 115.5 0.00 0.1 0.000 - 633.5 407.9 
03007478 Sec. 25 1003 94.8 19.3 115.0 13.8 65.2 - 45.3 0.0 0.0 530.0 0.00 0.0 0.000 - 1750.0 941.6 
03006331 T&M 1001 6.5 0.8 38.4 0.5 0.0 - 79.3 0.0 0.0 25.8 - 3.6 - - 226.0 186.6 
03002969 Tejon 1000 28.7 5.3 104.8 2.6 0.1 - 310.0 0.1 0.0 83.9 < 0.008 0.0 0.193 0.4 779.5 543.3 
03003311 Tejon 1001 28.7 5.6 123.0 2.8 0.0 - 313.3 0.0 0.0 77.0 - 0.0 - - 850.0 591.5 
03007170 Winspear 1000 37.8 9.9 96.0 3.1 0.5 - 353.1 0.1 0.0 54.2 0.03 0.3 0.147 0.3 765.2 555.6 
02998807 WW #2 Sec. 1 29S/27E 2.3 1.0 82.0 - - - 117.4 10.7 0.0 50.4 - 2.6 - - - -

- Total Interdiction Water (Comingled point) 24" Pipe 23.5 7.0 135.0 1.8 1.0 - 334.1 0.2 - 81.4 0.01 0.5 0.100 0.1 850.0 583.3 
Median 26.7 3.8 114.7 2.7 0.4 0.3 234.9 0.2 0.0 84.5 0.0 0.5 0.1 0.3 779.5 539.8 
Minimum 2.3 0.2 38.4 0.5 0.0 0.3 45.3 0.0 0.0 25.0 0.0 0.0 0.0 0.1 226.0 176.1 
Maximum 270 57 203 20 224 0 369 11 3 1285 2 459 5 2 3663 2084 

Notes: 
All values are averages of available data collected from each well. 
(a) API = American Petroleum Institute 
(b) Ca = Calcium 
(c) Mg = Magnesium 
(d) Na = Sodium 
(e) K = Potassium 
(f)  Mn = Manganese 
(g) HCO3 = Bicarbonate 
(h) CO3 = Carbonate 
(i) OH = Hydroxide 
(j) As = Arsenic 
(k) EC = Electrical Conductivity 
(l)  TDS = Total Dissolved Solids 
(m) mg/l = Milligrams per liter 
(n) umhos/cm = micromhos per centimeter 
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Figures 



   Figure 1 – Location Map 



       Figure 2 – Proposed Kern River Aquifer Exemption Boundary 
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Figure 3 – Gross Interval Thickness Map of Proposed Aquifer Exemption Zone 
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1982 DOGGR Field Boundary: Boundary was modified to reflect field activity and expansion but the 
aquifer exemption limit was held at the previously established 1973-74 field boundary 

Figure 4 – CalGEM Field Boundaries and Well Locations 
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Figure 7 – Cross Section FW2-FW2' Proposed Aquifer Exemption Zone 
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Figure 8 – Cross Section FW3-FW3' Proposed Aquifer Exemption Zone 
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Figure 10 – Cross Section FW5-FW5’ Proposed Aquifer Exemption Zone 



     Figure 11 – Lithology and Stratigraphic Framework 



     

         
         

           
               

              

Modified from Amec Foster Wheeler Environment & Infrastructure, Inc. 2015. 
Technical Report: Injection Well Groundwater Sampling, Kern River Oil Field, 
Kern County, California. Amec notes: Figure adapted from: Bartow, Alan, J. 1984, 
Geologic Map and Cross Sections of The ShouthEastern Margin of The San Joaquin Valley, California, 
United States Geological Survey, Miscellaneous Investigations Series Map I-496 Sheet 2 of 2. 

Figure 12 – Generalized Stratigraphic Cross Section 
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Figure 13 – Contour Maps on Top and Base of Proposed Aquifer Exemption Zone 
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Figure 14 – Gross Interval Thickness Map 
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Figure 15 – Structure Map on Top of Chanac 



   Figure 16 – Structural Setting 
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Figure 17 – Proposed Kern River Aquifer Exemption Boundary Lateral Extent 
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Figure 18 ‐ Known Oil Limit (KOL) on North and Northeast Margins of Field 



              Figure 19 – Sealing Faults and Known Oil Limits on North and Northeast Margins of Field 
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Figure 20 – Proposed Kern River Aquifer Exemption Boundary Lateral Extent 



 Figure 21 ‐ Regional Sealing Faults 
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Figure 22 ‐ Faulting in the Kern River and Surrounding Fields 



 Figure 23 ‐ Oil Production and Fault Control: Kern River Field and Vicinity 



 Figure 24 ‐ Oil Field Production In Relation to Fault Occurrence 



 Figure 25 ‐ West, North and Northeast Sealing Faults 
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Figure 26 – Outcrop of the Kern River Formation Near the Kern River Field 



   Figure 27 ‐ Known Oil Limit (KOL) on North and Northeast Margins of Field 
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Figure 28 – Example of Updip Perched Oil and Air Sands with No Groundwater 



 Figure 29 ‐ 3D Structure and Regional Outcrop Area of the Kern River Formation 
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 Figure 30 ‐ Regional Outcrop Area of the Kern River Formation 
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Figure 31 – Proposed Kern River Aquifer Exemption Boundary East Lateral Extent 
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Figure 32 – Proposed Kern River Aquifer Exemption Boundary South and Southeast Lateral Extent 
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Figure 33 – Reservoir Pressure Monitoring and Mapping 
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   Figure 34 ‐ Reservoir Pressure Profile 
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Figure 35 – Lateral Reservoir Pressure Gradient 
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Figure 36 – Extension of Oil along Southeast Boundary of the Kern River Field 
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Figure 37 – Proposed Kern River Aquifer Exemption Boundary Southwest Lateral Extent 
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Figure 38 – Cross Section SW1-SW1’ Location Lowest Known Oil 
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Figure 40 – Openhole Pressure Data 
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Figure 41 – Sealing Fault Extensions Southwest of Kern River Field 
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 Figure 42 ‐ Formation Architecture 



        

  Whole Core Wells 

Figure 43 – Silt/Clay Effective Permeability Fraction – Kern River Formation 
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Figure 44 – Structure Map – Top of Confining ‘G’ Silt 



        

   

  

   

            

  

  

 
 

Referenced to Sea Level (50 foot contours) Referenced to Ground Level (50 foot contours) 
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Figure 45 – Structure Map – Top of Confining ‘C1’ Silt 
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Figure 46 – Structure Map – Top of Confining ‘G’ Silt 
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Figure 47 – Structure Map – Top of Confining ‘K’ Silt 



        

      

  
 

  
  

 

      

  

 
 

Referenced to Sea Level (50 foot contours) Referenced to Ground Level (50 foot contours) 
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Figure 48 – Structure Map – Top of Confining ‘K1’ Silt 



      

  
 

  

  
 

      

  

        

 
 

Referenced to Sea Level (50 foot contours) Referenced to Ground Level (50 foot contours) 
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Figure 49 – Structure Map – Top of Confining ‘K2’ Silt 



        

  
 

  

  
 

            

  

 
 

Referenced to Sea Level (50 foot contours) Referenced to Ground Level (50 foot contours) 
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Figure 50 – Structure Map – Top of Confining ‘R’ Silt 



        

  
 

  
 

            

    

 
 

Referenced to Sea Level (50 foot contours) Referenced to Ground Level (50 foot contours) 
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Figure 51 – Structure Map – Top of Confining ‘R1’ Silt 
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Figure 52 – Structure Map – Top of Confining ‘R2’ Silt 
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Figure 53 – Pressure Compartmentalization Due to Vertical Permeability Barriers 
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Figure 54 – Injection Zone Isolation Kern River Waterway 



       

  
 

    
  

 

  

 

 

 

    
    

  

   
    
   

    
    

  

   
   

   
   

   

   
   

   

   
   

 

  

   

     

 
 

 
 

 
 

 

Figure 55 – Example of Reservoir Net Fluid Depletion 
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Source: Coburn , M.G, Gillespie, J.M. 2002. A Hydrogeologic Study to 
Optimize Steamflood Performance in a Giant Oilfield: Kern River Field, 
California . AAPG Bulletin v. 86, no. 8. 

Figure 56 ‐ Vertical Reservoir Pressure Data, 2013‐2014 
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Figure 57 ‐ Production and Steam Injection Curves Section 3 (T28S/R28E) 
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Figure 58 - Regional Groundwater Table Before Oil Emplacement 
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Figure 59 - Regional Groundwater Table After Oil Emplacement 
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Figure 60 – Current Regional Groundwater Table 
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Figure 61 ‐ Kern River Operations Production and the Impact of Steam Flooding 
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Figure 62 ‐ Oil Field Development  Pre‐1975 and June 2015 
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Figure 63 ‐ Oil Saturation Data 
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Figure 64 – Thickness of Upper Chanac Oil Sands from Dielectric Scanner 



         

A 

A’ 

Figure 65 – Structure Section – Presence of Chanac Oil from Dielectric Log 
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Well 
Testing 

Oil Sales 
47,000 
BOPD 

Water Treatment 

Depurator 

Filters 

Cawelo 
Reservoir 

Oil Treatment 

Produced Fluids 
Handling Facility 

Steam 
Generators 

Steam Injection 
141,000 BSPD 

Produced Water 
480,000 BWPD 

SoftenersProducing 
Wells: 
9,000 

Steam 
Injectors: 

400 Lease 
Water 

Interdiction 
Wells: 

26 
 

 

 Figure 68 ‐ Kern River Field Produced Water Cycle 



Attachment 1 

Kern River Operators Letters in Support of Application 



From: 
Sent: 
To: 
Subject: 

Attachments: 

Dear Ms. Auffaunt : 

Smith, Adam <Adam.Smith@crc.com> 
Friday, March 27, 2020 3:43 PM 
Auffant, Abigale M. 
[**EXTERNAL**] CRC Letter of Support for Aquifer Exempt ion Boundary Expansion (Kern 
River Field) 
KR AE Boundary.pdf 

This e-mail is w ritten in support of Chevron U.S.A. lnc.'s proposed Aquifer Exemption Boundary for t he Kem River 
Field. The proposed boundary expansion would extend the existing aquifer exempt ion for the Kern River Field as 
depicted on the attached map. As one of t he operators within Kern River Field, Californ ia Resources Production 
Corporation (Vintage's successor in interest) fully supports Chevron's aforementioned application to the OOGGR. 

Please contact me should you have any quest ions regarding this matter. 

Regards, 

Adam Smith 
Vice President, Regulatory Affairs 
California Resources Product ion Corporat ion 



 



NATURAL RESOURCES 

1608 Norri s Road • Bakersfie l d, CA 9 33 08 

September 10, 2020 

Geologic Energy Management Division (Cal GEM) (District 4) 
4800 Stockdale Hwy, Suite 100 
Bakersfield, CA 93309-0279 
Attn: District Deputy 

Re: Proposed 2020 Kern River Aquifer Exemption Boundary Application 
Kern River Field, Kern County, California 

Dear District Deputy, 

This letter is written in support of the 2020 Kern River Boundary Expans ion Application 
prepared on behalf of Chevron U.S.A. Inc. The revised boundary expansion would 
extend the existing aquifer exemption for the Kem River Formation to the boundary as 
indicated on the attached plat. As an operator within the Kern River F ield, E&B Natural 
Resources supports Chevron's application to extend the aquifer exemption boundary as 
noted. 

Sincerely, 

~~ 
Vice President of Business Development 

Attachment: Chevron Proposed Kern River Aquifer Exemption Boundary 2020 

Cal i forn i a • . Kansas • L o ui siana • Wyoming 

Bus: (661) 387-8500 • www.ebresources.com • Fax:(661)687-8690 





March 30, 2020 

Chris Flail 
Sandra Szymanski 
San Joaquin Valley Business Unit 
California Land Division 
Chevron North America Exploration and Production Company 
1546 China Grade Loop, D14 
Bakersfield, CA 93308 

Gray Development Co. LLC 
2701 Patton Way 
Bakersfield, CA 93308 
Tel (661) 589-4144 
Fax (661) 588-3415 
Robert W. Loveless 
(661) 331-8997 
2RWL49@GMAIL.COM 

This letter is written in support of the Kern River Boundary Expansion Application 
prepared by Kennedy/Jenks Consultants on behalf of Chevron U.S.A. Inc. The boundary 
expansion would extend the existing aquifer exemption for the Kern River formation to the 
boundary as shown on the enclosed map. As one of the operators within Kern River Field, we 
fully support Chevron's application to extend the aquifer exemption boundary to the DOGGR's 
Administrative Boundary. 

Sincerely, 

~~l.J-~~ 
Robert W. Loveless 
Managing Member 





March 27, 2020 

California Geologic Energy Management 
4800 Stockdale Highway, Suite 100 
Bakersfield, CA 93309 

Re: Kem River Filed Boundary Expansion 2020 

To Whom it May Concern, 

This letter is written in support of Chevron U.S.A. lnc.'s updated proposed Aquifer Exemptioq 
Boundary for the Kem River Field. The proposed boundary expansion would extend the existing 
aquifer exemption for the Kem River Field as depicted on the attached map. As one of the 
operators within the Kem River Field, Kem River Holdings II, LLC fully supports Chevron's 
aforementioned application to CalGEM. Please contact the undersigned should you have any 
questions regarding this matter. 

Sincerely, 

Eric Dhanens 
Asset Manager 

Grade 6 Oil, LLC 
1223 Wilshire Blvd #1050 
Santa Monica, CA 90403 
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Source: Coburn, M.G, Gillespie, J.M. 2002. A Hydrogeologic Study to
Optimize Steamflood Performance in a Giant Oilfield: Kern River Field,
California. AAPG Bulletin v. 86, no. 8.”
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Chevron North America Exploration

and Production Company
Kern River Aquifer Exemption

Type Log 

K/J 1565005.00
January 2017
Exhibit A-3 



   
  

   

   
  

 

          
         

      

Source: Coburn, M.G, Gillespie, J.M. 2002. A Hydrogeologic Study to
Optimize Steamflood Performance in a Giant Oilfield: Kern River Field,

Kennedy/Jenks Consultants 
California. AAPG Bulletin v. 86, no. 8.” Chevron North America Exploration
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Appendix B 

Lithologic Information 

B-1 Kern River Formation Lithology and Formation Structure 
B-2 Cross Section AR2-AR2’: Air Sands in Proximity to the Kern River 
B-3 Cross Section AR2-AR2’: Silt/Clay Permeability Barriers 
B-4 Cross Section FW1-FW1’: Proposed Aquifer Exemption Zone 
B-5 Cross Section FW1-FW1’: Proposed Aquifer Exemption Zone and Capping Silt 
B-6 Cross Section FW1-FW1’: Correlated Silt/Clay Barriers 
B-7 Cross Section FW2-FW2’: Proposed Aquifer Exemption Zone 
B-8 Cross Section FW2-FW2’: Proposed Aquifer Exemption Zone and Capping Silt 
B-9 Cross Section FW2-FW2’: Correlated Silt/Clay Barriers 
B-10 Cross Section FW3-FW3’: Proposed Aquifer Exemption Zone 
B-11 Cross Section FW3-FW3’: Proposed Aquifer Exemption Zone and Capping Silt 
B-12 Cross Section FW3-FW3’: Correlated Silt/Clay Barriers 
B-13 Cross Section FW4-FW4’: Proposed Aquifer Exemption Zone 
B-14 Cross Section FW4-FW4’: Proposed Aquifer Exemption Zone and Capping Silt 
B-15 Cross Section FW4-FW4’: Correlated Silt/Clay Barriers 
B-16 Cross Section FW5-FW5’: Proposed Aquifer Exemption Zone 
B-17 Cross Section FW5-FW5’: Proposed Aquifer Exemption Zone and Capping Silt 
B-18 Cross Section FW5-FW5’: Correlated Silt/Clay Barriers 



Sand Channel and Flow Path Geometry 

Type Log and Reservoir Architecture 

• 9 zones (C, C1, G, K, K1, K2, R, R1 and R2) 
composed of one or more sand beds 

• Units consist predominantly of: 
– Channelized, amalgamated sand lobes 
– Overbank/floodplain interbeds 

• Channel sand packages behave as semi-
continuous reservoirs 
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Kern River Formation Lithology 
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Exhibit B-9 - Cross Section FW2-FW2’: Correlated Silt/Clay Barriers (upper KR Formation only) 
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Lower Kern River Fm

Exhibit B-18 - Cross Section FW5-FW5’: Correlated Silt/Clay Barriers (upper KR Formation only) 
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Appendix C 

Aquifer Hydraulics 

C-1 1992 Regional Groundwater Potentiometric Surface Map 
C-2 1992 Kern River R1 Unit Groundwater Potentiometric Surface Map 
C-3 1992 Chanac C1 Groundwater Potentiometric Surface Map 
C-4 Vertical Pressure Log (Openhole Pressure Tool) for Kern River and 

Upper Chanac 
C-5 Vertical Pressure Log (Openhole Pressure Tool) for Kern River and 

Upper Chanac 
C-6 Regional Groundwater Table Before Oil Emplacement 
C-7 Regional Groundwater Table After Oil Migration 
C-8 Current Regional Groundwater Table 
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NOTE: Oil was sourced from deeper, older formations and 
migrated from the basin-ward (southwest) direction 

Exhibit C-7 - Oil floating near the top of the regional groundwater table following oil migration 
This represents fluid saturation prior to development of the Kern River oil field (1899) 
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Appendix D 

Water Quality Data 

D-1 Historical Water Quality Data Summary 
D-2 Water Quality Analytical Reports 
D-3 Stiff and Piper Diagrams – Chevron Interdiction Wells 

Laboratory Reports for Water Quality Samples at end of Appendix. 

See Report Figure 30 for sample locations. 



          Exhibit D-1: Water Quality Data Summary for Water Wells within 1/4-Mile of Proposed Exemption Boundary 

Bicarbonate Nitrate 
Table 3 Well(a) Sampling Ca(b) Mg(c) Na(d) K(e) Iron Mn(f) Alkalinity Chloride (NO3) Sulfate As(g) Boron EC(h) TDS(i) 

Well ID Number Date mg/l(j) mg/l mg/l mg/l µg/l(k) µg/l mg/l mg/l mg/l mg/l µg/l mg/l umhos/cm(l) mg/l 
2 T28S/R27E-24K01 4/30/2003 1.4 0.06 60 0.6 <100(m) <20 83 27 <2.0 2.1 <2.0 <0.1 320 230 
6 29S28E02F001M 11/16/1955 NA(n) 2 NA 3 NA NA NA 16 0.1 48 NA 0.2 378 NA 

11 29S28E08F001M 12/6/1955 NA 8 NA 3 NA NA NA 55 0(o) 45 NA 0.15 530 NA 
14 29S/28E-08L01 (RRHOA) 10/28/2013 20 3 29 2 <100 <20 77 17 6 20 <2.0 NA 270 170 
14 29S/28E-08L01 (RRHOA) 12/19/2014 19 3 30 2 65 58 100 12 5.5 20 0.76J 0 270 170 
26 1503310-001 7/9/1997 NA NA NA NA NA 101 NA NA 0 NA NA NA NA NA 
26 1503310-001 4/15/1998 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 1503310-001 3/29/2000 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 1503310-001 9/23/2005 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 1503310-001 6/22/2006 NA NA NA NA NA NA NA NA 2 NA NA NA NA NA 
26 1503310-001 5/8/2008 NA NA NA NA NA NA NA NA < 0 NA NA NA NA NA 
26 1503310-001 5/21/2010 NA NA NA NA NA NA NA NA < 0 NA NA NA NA NA 
26 1503310-001 5/5/2011 NA NA NA NA NA NA NA NA < 0.44 NA NA NA NA NA 
26 1503310-001 5/24/2012 NA NA NA NA NA NA NA NA < 0.44 NA NA NA NA NA 
26 1503310-001 12/17/2013 NA NA NA NA NA NA NA NA 1 NA NA NA NA NA 
26 1503310-001 12/11/2014 NA NA NA NA NA NA NA NA < 0.44 NA NA NA NA NA 
28 1500553-003 3/18/2002 NA NA NA NA NA 48 0 5 < 0.4 13 < 1 NA 210 135 
28 1500553-003 12/8/2005 NA NA NA NA NA 71 0 5 < 0.44 12 < 2 NA 190 120 
28 1500553-003 6/11/2008 NA NA NA NA NA 44 0 6 < 0.44 15 < 2 NA 204 140 
28 1500553-003 12/8/2014 NA NA NA NA NA 52 0 5 1 14 < 2 NA 211 140 
- USGS-352527118594101 12/6/1955 62 7.9 40 2.7 NA NA NA 55 0 45 NA 0.15 530 332 
- USGS-352603118561601 7/23/1986 58 0.5 34 2.3 0 0 0.085 45 1.6 58 1 0.19 433 290 
- KERN-22 11/5/2013 46 0.6 150 1.9 170 28 71 180 16 130 <2.0 NA 984 510 
- 29S/28E-05N03 average 270 9.8 150 5.8 4.3 0.31 - 245 0.4 - <0.001 - 1940 1380 
- MW-07 11/7/2005 170 28 83 4.8 2800 2600 0.66 260 NA 1.4 NA 0.56 NA 1000 
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          Exhibit D-1: Water Quality Data Summary for Water Wells within 1/4-Mile of Proposed Exemption Boundary 

Bicarbonate Nitrate 
Table 3 Well(a) Sampling Ca(b) Mg(c) Na(d) K(e) Iron Mn(f) Alkalinity Chloride (NO3) Sulfate As(g) Boron EC(h) TDS(i) 

Well ID Number Date mg/l(j) mg/l mg/l mg/l µg/l(k) µg/l mg/l mg/l mg/l mg/l µg/l mg/l umhos/cm(l) mg/l 
- MW-19 11/4/2009 170 31 54 3.9 0 170 0.19 140 13.95 120 NA NA NA 830 
- MW-19 11/1/2011 250 43 64 4.9 0 270 0.27 290 36.45 160 NA NA NA 1200 
- MW-19 11/7/2012 250 43 70 4.7 0 120 NA 240 31.05 170 NA NA NA 1200 
- MW-19 10/9/2013 210 39 64 4.8 0 82 NA 190 28.35 160 NA NA NA 1100 
- MW-19 11/2/2010 190 36 57 4.4 0 210 0.24 200 24.3 120 NA NA NA 1000 
- MW-20 4/27/2005 91 14 73 3.4 0 51 0 33 0.99 57 NA 0.26 NA NA 
- MW-20 11/9/2015 NA NA NA NA NA NA NA NA NA NA NA NA NA NA 
- MW-20 11/7/2006 99 14 78 3.4 0 130 0.1 57 NA 46 NA 0.22 NA 560 
- MW-20 11/6/2007 110 16 93 3.7 0 170 0.13 76 2.295 51 NA NA NA 610 
- MW-20 11/3/2009 110 17 93 3.4 0 100 0.17 110 4.32 59 NA NA NA 670 
- MW-20 11/2/2010 100 17 96 3.8 0 88 0.19 79 11.7 61 NA NA NA 650 
- MW-20 11/1/2011 110 16 92 3.5 0 130 0.18 81 13.05 91 NA NA NA 650 
- MW-20 11/5/2012 120 19 94 4.1 0 200 NA 100 10.35 100 NA NA NA 690 
- MW-20 11/9/2005 99 14 72 3.6 0 77 0.08 40 NA 54 NA 0.22 NA 520 
- MW-20 10/9/2013 110 17 90 4.1 0 140 NA 100 NA 88 NA NA NA 680 
- MW-25 5/4/2005 280 32 95 5.8 0 29 0 310 3.105 440 NA 0.3 NA NA 
- MW-38 5/4/2005 270 28 86 5.8 0 0 0 190 0.9 380 NA 0.26 NA NA 
- MW-42 11/10/2005 130 18 48 4 730 1200 0.16 150 NA 23 NA 0.14 NA 680 
- MW-42 5/17/2006 120 18 47 4.1 790 1200 0.16 150 NA 26 NA 0.15 NA 700 
- MW-42 11/15/2006 120 18 46 3.8 810 1200 0.17 170 NA 26 NA 0.14 NA 690 
- MW-42 5/16/2007 130 19 49 4.1 850 1200 0.18 160 0 21 NA 0.16 NA NA 
- MW-42 11/14/2007 130 19 50 3.9 840 1200 0.18 180 0 23 NA NA NA 830 
- MW-42 5/6/2008 140 20 51 4.2 890 1300 0.19 190 NA 27 NA NA NA 760 
- MW-42 5/13/2009 150 20 54 4.4 910 1400 0.22 200 0 22 NA NA NA 810 
- MW-42 5/12/2010 140 20 50 4.3 570 1300 0.2 200 NA 31 NA NA NA 870 
- MW-42 11/10/2010 130 21 49 4.3 430 1200 0.18 180 0 24 NA NA NA 850 
- MW-42 5/11/2011 150 22 57 4.8 590 1400 0.19 190 0 21 NA NA NA 800 
- MW-42 11/9/2011 160 23 54 4.4 200 1200 0.17 180 0 58 NA NA NA 850 
- MW-42 11/9/2011 160 23 54 4.4 200 1200 0.17 180 0 58 NA NA NA 850 
- MW-42 11/15/2012 140 23 50 4 170 1200 NA 180 0 31 NA NA NA 760 
- MW-42 10/18/2013 150 24 55 4.3 200 1400 NA 190 0 33 NA NA NA 830 
- MW-42 11/11/2009 160 25 50 4.4 670 1400 0.22 200 0 25 NA NA NA 870 
- MW-43 11/8/2012 210 33 65 8 450 5000 NA 120 0 2.2 NA NA NA 940 
- MW-43 10/25/2013 210 33 56 8.1 170 4700 NA 130 0 1.6 NA NA NA 980 
- MW-48 11/15/2005 110 4.7 52 4.2 85 0 0.12 140 NA 41 NA 0.2 NA 620 
- MW-48 11/14/2006 110 5 51 4.4 0 0 0.13 160 NA 49 NA 0.21 NA 600 
- MW-48 11/13/2007 110 5.1 50 4.3 86 0 0.14 170 0 45 NA NA NA 720 
- MW-48 11/10/2009 120 5.6 52 4.6 170 0 0.15 170 0 46 NA NA NA 630 
- MW-48 11/9/2010 110 5.3 47 4.2 190 0 0.13 170 NA 43 NA NA NA 670 
- MW-48 11/8/2011 130 5.6 55 4.5 220 0 0.14 180 0 38 NA NA NA 730 
- MW-48 11/13/2012 110 4.9 48 4 280 18 NA 180 0 45 NA NA NA 750 
- MW-48 10/15/2013 110 5.5 53 4.5 590 18 NA 170 0 39 NA NA NA 670 
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          Exhibit D-1: Water Quality Data Summary for Water Wells within 1/4-Mile of Proposed Exemption Boundary 

Bicarbonate Nitrate 
Table 3 Well(a) Sampling Ca(b) Mg(c) Na(d) K(e) Iron Mn(f) Alkalinity Chloride (NO3) Sulfate As(g) Boron EC(h) TDS(i) 

Well ID Number Date mg/l(j) mg/l mg/l mg/l µg/l(k) µg/l mg/l mg/l mg/l mg/l µg/l mg/l umhos/cm(l) mg/l 
- MW-52 11/10/2005 83 9.9 39 3.9 53 1100 0.16 120 NA 35 NA 0.13 NA 450 
- MW-52 5/17/2006 87 10 44 4.4 63 1200 0.16 110 NA 23 NA 0.15 NA 470 
- MW-52 5/17/2006 87 10 44 4.4 63 1200 0.16 110 NA 23 NA 0.15 NA 470 
- MW-52 11/15/2006 96 12 43 4.2 140 1500 0.18 120 NA 18 NA 0.15 NA 530 
- MW-52 11/15/2006 96 12 43 4.2 140 1500 0.18 120 NA 18 NA 0.15 NA 530 
- MW-52 5/16/2007 99 13 43 4.1 180 1600 0.2 130 0 28 NA 0.16 NA NA 
- MW-52 11/14/2007 100 13 45 3.9 230 1700 0.21 130 0 20 NA NA NA 630 
- MW-52 11/14/2007 100 13 45 3.9 230 1700 0.21 130 0 20 NA NA NA 630 
- MW-52 5/7/2008 110 14 46 4.2 230 1700 0.23 140 0 23 NA NA NA 610 
- MW-52 5/13/2009 140 16 52 4.5 190 2000 0.28 180 0 29 NA NA NA 780 
- MW-52 11/11/2009 140 19 50 4.7 140 2000 0.29 210 0 42 NA NA NA 870 
- MW-52 5/12/2010 120 16 47 4.5 150 1900 0.27 220 NA 55 NA NA NA 890 
- MW-52 5/12/2010 120 16 47 4.5 150 1900 0.27 220 NA 55 NA NA NA 890 
- MW-52 11/10/2010 120 16 44 4.5 130 1800 0.26 200 0 57 NA NA NA 930 
- MW-52 11/10/2010 120 16 44 4.5 130 1800 0.26 200 0 57 NA NA NA 930 
- MW-52 5/11/2011 140 19 56 5.3 180 2100 0.29 240 0 69 NA NA NA 880 
- MW-52 5/11/2011 140 19 56 5.3 180 2100 0.29 240 0 69 NA NA NA 880 
- MW-52 11/9/2011 150 19 55 5.2 210 2100 0.31 260 0 64 NA NA NA 1100 
- MW-52 10/21/2013 170 21 52 4.9 190 2300 NA 310 0 68 NA NA NA 920 
- MW-52 10/21/2013 170 21 52 4.9 190 2300 NA 310 0 68 NA NA NA 920 
- MW-52 11/15/2012 160 20 52 5.1 170 2200 NA 310 0 56 NA NA NA 1000 
- MW-53 11/16/2005 190 19 66 5 320 1500 0.1 230 NA 99 NA 0.18 NA 1100 
- MW-53 11/9/2006 170 17 64 4.7 250 1300 0.099 200 NA 96 NA 0.19 NA 960 
- MW-53 11/9/2006 170 17 64 4.7 250 1300 0.099 200 NA 96 NA 0.19 NA 960 
- MW-53 11/8/2007 160 17 66 5 260 1200 0.095 150 0 110 NA NA NA 900 
- MW-53 11/3/2010 120 14 58 4.3 150 1100 0.076 99 0 110 NA NA NA 660 
- MW-53 11/2/2011 130 13 69 4.4 160 1200 0.082 110 0 130 NA NA NA 610 
- MW-53 11/4/2009 130 13 58 4.1 170 1000 0.075 95 0 110 NA NA NA 630 
- MW-44 11/14/2005 NA NA NA NA NA 310 0 35 NA 19 NA 0 NA 250 
- MW-44 5/15/2006 NA NA NA NA NA 280 0 35 NA 16 NA 0 NA 300 
- MW-44 11/13/2006 NA NA NA NA NA 270 0 40 NA 15 NA 0 NA 300 
- MW-44 11/12/2007 NA NA NA NA NA 250 0 46 NA 12 NA NA NA 320 
- MW-44 5/11/2009 NA NA NA NA NA 300 0 54 1 9 NA NA NA 330 
- MW-44 11/9/2009 NA NA NA NA NA 290 0 64 0 9 NA NA NA 340 
- MW-44 5/10/2010 NA NA NA NA NA 250 0 73 0 11 NA NA NA 350 
- MW-44 11/8/2010 NA NA NA NA NA 210 0 65 0 12 NA NA NA 330 
- MW-44 5/9/2011 NA NA NA NA NA 230 0 63 0 14 NA NA NA 290 
- MW-44 11/8/2011 NA NA NA NA NA 210 0 69 0 17 NA NA NA 320 
- MW-44 11/12/2012 NA NA NA NA NA 210 NA 70 0 11 NA NA NA 310 
- MW-44 10/21/2013 NA NA NA NA NA 210 NA 67 0 14 NA NA NA 290 
- MW-51A 11/7/2005 NA NA NA NA NA 160 0 160 NA 42 NA 0 NA 620 
- MW-51A 5/8/2006 NA NA NA NA NA 180 0 190 NA 48 NA 0 NA 670 

Data in Support of the Aquifer Exemption Boundary Expansion Application, Kern River Formation 
Kern River Field, Kern County, California Page 3 of 5 



          Exhibit D-1: Water Quality Data Summary for Water Wells within 1/4-Mile of Proposed Exemption Boundary 

Bicarbonate Nitrate 
Table 3 Well(a) Sampling Ca(b) Mg(c) Na(d) K(e) Iron Mn(f) Alkalinity Chloride (NO3) Sulfate As(g) Boron EC(h) TDS(i) 

Well ID Number Date mg/l(j) mg/l mg/l mg/l µg/l(k) µg/l mg/l mg/l mg/l mg/l µg/l mg/l umhos/cm(l) mg/l 
- MW-51A 11/6/2006 NA NA NA NA NA 190 0 200 NA 49 NA 0 NA 760 
- MW-51A 11/5/2007 NA NA NA NA NA 150 0 200 0 41 NA NA NA 840 
- MW-51A 4/28/2008 NA NA NA NA NA 140 0 210 0 43 NA NA NA 760 
- MW-51A 5/4/2009 NA NA NA NA NA 140 0 190 0 42 NA NA NA 730 
- MW-51A 11/2/2009 NA NA NA NA NA 130 0 170 0 49 NA NA NA 640 
- MW-51A 5/3/2010 NA NA NA NA NA 120 0 170 0 49 NA NA NA 680 
- MW-51A 11/1/2010 NA NA NA NA NA 120 0 150 0 50 NA NA NA 700 
- MW-51A 5/2/2011 NA NA NA NA NA 110 0 170 0 49 NA NA NA 700 
- MW-51A 11/28/2011 NA NA NA NA NA 780 0 91 0 63 NA NA NA 470 
- MW-51A 10/30/2012 NA NA NA NA NA 320 NA 97 0 51 NA NA NA 420 
- MW-51A 10/1/2013 NA NA NA NA NA 290 NA 83 0 41 NA NA NA 430 
- MW-51B 11/7/2005 NA NA NA NA NA 860 0 220 NA 28 NA 0 NA 940 
- MW-51B 5/8/2006 NA NA NA NA NA 840 0 220 NA 30 NA 0 NA 710 
- MW-51B 11/6/2006 NA NA NA NA NA 860 0 230 NA 29 NA 0 NA 920 
- MW-51B 11/5/2007 NA NA NA NA NA 210 0 240 2 420 NA NA NA 1600 
- MW-51B 5/4/2009 NA NA NA NA NA 190 0 220 0 410 NA NA NA 1400 
- MW-51B 11/2/2009 NA NA NA NA NA 830 0 190 0 25 NA NA NA 880 
- MW-51B 5/3/2010 NA NA NA NA NA 720 0 200 0 23 NA NA NA 830 
- MW-51B 11/1/2010 NA NA NA NA NA 740 0 180 0 22 NA NA NA 890 
- MW-51B 5/2/2011 NA NA NA NA NA 720 0 190 0 17 NA NA NA 880 
- MW-51B 10/31/2011 NA NA NA NA NA 860 0 240 NA 65 NA NA NA 990 
- MW-51B 10/30/2012 NA NA NA NA NA 740 NA 240 0 27 NA NA NA 970 
- MW-51B 10/1/2013 NA NA NA NA NA 690 NA 200 1 28 NA NA NA 980 
- MW-51C 11/8/2005 NA NA NA NA NA 220 0 250 NA 150 NA 0 NA 990 
- MW-51C 5/8/2006 NA NA NA NA NA 400 0 230 NA 400 NA 0 NA 1300 
- MW-51C 11/6/2006 NA NA NA NA NA 320 0 260 NA 320 NA 0 NA 1300 
- MW-51C 11/5/2007 NA NA NA NA NA 830 0 240 0 27 NA NA NA 1000 
- MW-51C 4/28/2008 NA NA NA NA NA 190 0 260 1 370 NA NA NA 1500 
- MW-51C 5/4/2009 NA NA NA NA NA 790 0 190 0 23 NA NA NA 830 
- MW-51C 11/2/2009 NA NA NA NA NA 200 0 210 0 400 NA NA NA 1400 
- MW-51C 5/3/2010 NA NA NA NA NA 160 0 230 0 410 NA NA NA 1400 
- MW-51C 11/1/2010 NA NA NA NA NA 150 0 220 1 330 NA NA NA 1500 
- MW-51C 5/2/2011 NA NA NA NA NA 130 0 260 1 370 NA NA NA 1500 
- MW-51C 10/31/2011 NA NA NA NA NA 160 0 210 NA 610 NA NA NA 1400 
- MW-51C 9/30/2013 NA NA NA NA NA 56 NA 200 0 620 NA NA NA 1700 
- MW-51C 10/29/2012 NA NA NA NA NA 66 NA 230 1 670 NA NA NA 1700 
- MW-55AR 11/14/2005 NA NA NA NA NA 190 0 45 NA 67 NA 0 NA 270 
- MW-55AR 5/15/2006 NA NA NA NA NA 200 0 48 NA 73 NA 0 NA 300 
- MW-55AR 11/13/2006 NA NA NA NA NA 180 0 49 NA 71 NA 0 NA 290 
- MW-55AR 11/12/2007 NA NA NA NA NA 170 0 42 NA 64 NA NA NA 270 
- MW-55AR 11/10/2009 NA NA NA NA NA NA NA 29 NA 39 NA NA NA 230 
- MW-55AR 5/10/2010 NA NA NA NA NA 76 0 28 1 33 NA NA NA 210 
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Exhibit D-1: Water Quality Data Summary for Water Wells within 1/4-Mile of Proposed Exemption Boundary 

Bicarbonate Nitrate 
Table 3 Well(a) Sampling Ca(b) Mg(c) Na(d) K(e) Iron Mn(f) Alkalinity Chloride (NO3) Sulfate As(g) Boron EC(h) TDS(i) 

Well ID Number Date mg/l(j) mg/l mg/l mg/l µg/l(k) µg/l mg/l mg/l mg/l mg/l µg/l mg/l umhos/cm(l) mg/l 
- MW-55AR 11/8/2010 NA NA NA NA NA 74 0 23 1 27 NA NA NA 190 
- MW-55AR 5/9/2011 NA NA NA NA NA 82 0 22 1 21 NA NA NA 150 
- MW-55AR 11/7/2011 NA NA NA NA NA NA NA 27 1 22 NA NA NA 180 
- MW-55AR 11/9/2012 NA NA NA NA NA 84 NA 28 1 18 NA NA NA 180 
- MW-55AR 10/14/2013 NA NA NA NA NA 88 NA 34 1 19 NA NA NA 170 
- MW-55AR 5/11/2009 NA NA NA NA NA 87 0 36 1 51 NA NA NA 230 
- MW-55B 11/14/2005 NA NA NA NA NA 76 0 26 NA 28 NA 0 NA 210 
- MW-55B 11/13/2006 NA NA NA NA NA 80 0 29 NA 32 NA 0 NA 200 
- MW-55B 11/12/2007 NA NA NA NA NA 64 0 29 NA 34 NA NA NA 210 
- MW-55B 5/11/2009 NA NA NA NA NA 36 0 30 0 36 NA NA NA 200 
- MW-55B 11/9/2009 NA NA NA NA NA 31 0 30 0 35 NA NA NA 200 
- MW-55B 5/15/2006 NA NA NA NA NA 67 0 26 NA 29 NA 0 NA 160 
- MW-55B 5/10/2010 NA NA NA NA NA 0 0 33 0 29 NA NA NA 220 
- MW-55B 11/8/2010 NA NA NA NA NA 0 0 42 0 23 NA NA NA 220 
- MW-55B 11/7/2011 NA NA NA NA NA 0 0 56 0 28 NA NA NA 250 
- MW-55B 11/9/2012 NA NA NA NA NA 14 NA 48 0 21 NA NA NA 230 
- MW-55B 10/14/2013 NA NA NA NA NA 9 NA 55 0 24 NA NA NA 210 
- MW-55B 5/9/2011 NA NA NA NA NA 0 0 47 0 23 NA NA NA 200 
- KERN-37 2/15/2006 NA NA NA NA NA 3 0 10 2 28 2 0 301 195 
-

Statistics 

KERNFP-01 1/26/2006 NA NA NA NA NA 80 0 66 < 0.27 147 0 0 677 436 

Count 93 95 93 95 90 169 142 175 124 174 3 51 15 168 
Average 142 18 60 4.44 278 705 2.49 140 1.93 75 1.09 0.19 497 691 
Maximum 280 43 150 8.1 2800 5000 100 310 36.45 670 2 0.56 1940 1700 
Minimum 1.4 0.06 29 0.6 0 0 0 4.5 0 1.4 0.26 0.11 190 120 

Notes: 
(a)  Well number listed as presented in Table 5 
(b) Ca = Calcium 
(c) Mg = Magnesium 
(d) Na = Sodium 
(e) K = Potassium 
(f) Mn = Manganese 
(g) As = Arsenic 
(h) EC = Electrical Conductivity 
(i) TDS = Total Dissolved Solids 
(j) mg/l = milligrams per liter 
(k) ug/l = micrograms per liter 
(l) umhos/cm = micromhos per centimeter 
(m) "<" indicates analyte not detected above listed reporting limit. 
(n) "NA" indicates not available or not analyzed. 
(o) 0 indicates reporting limit not provided. 
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Exhibit D-2: Chevron Interdiction Well Water Quality Summary
(a) 

Nitrate 
(a) API Well/Sample (b) Ca (c) Mg (d) Na (e) K Iron (f)Mn (g) HCO3 

(h) CO3 
(i) OH Chloride (NO3) Sulfate (j) As Boron (k) EC (l) TDS

Number ID (p) mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l (q umhos/cm mg/l 
- Cawelo Discharge 23.2 3.7 147.0 6.3 0.6 - 320.7 0.2 - 122.0 - 9.9 < 0.002 1.0 900.0 634.4 

03035918 Cortez 1000 3.0 0.2 59.2 0.9 0.6 - 119.4 0.2 - 25.0 < 0.010 0.0 < 0.300 0.1 303.5 208.3 
03038875 Fee B 1000 176 57 203 20 224 - 235 0 - 1285 - 2 0.209 2 3663 2084 
02983025 Fee B 2 WD 6.5 0.2 172.3 1.2 0.6 - 117.3 2.4 0.0 230.9 < 0.010 2.1 0.153 0.3 888.5 536.3 
03090007 Fee B, WSW 1 20.9 0.6 134.2 6.0 - - 205.0 0.0 - 119.1 0.47 13.3 - - - 393.5 
02984447 MI-DI-5 30.3 3.3 109.5 5.5 0.4 - 329.1 0.2 - 131.6 < 0.010 0.3 < 0.005 0.5 955.0 610.7 
03003310 Producers 1000 29.0 7.2 114.7 2.2 0.3 - 339.2 0.1 0.0 81.7 0.14 0.2 < 0.034 0.2 855.7 589.3 
03038726 Producers 1002 26.7 6.3 80.3 3.3 0.4 - 275.3 0.2 - 84.5 < 0.010 0.4 5.379 0.1 700.4 480.6 
03006660 San Joaquin 1001/Reservoir B Outfall 33.2 8.9 80.5 4.3 1.8 - 240.8 1.0 1.0 67.0 1.53 16.5 - - 662.0 445.9 
03006661 San Joaquin 1002 5.9 0.6 42.0 0.7 0.1 - 79.9 0.2 - 41.1 < 0.010 5.6 < 0.201 0.1 258.3 176.1 
03035919 San Joaquin 1003 31.6 3.8 71.7 2.3 0.3 - 157.6 0.2 - 141.2 < 0.010 0.4 0.123 0.2 623.7 409.1 
02930257 San Joaquin 102 270 9.8 150 5.8 4.3 0.31 369 6 3.3 245 0.40 459 < 0.001 - 1940 1380 
03003458 Sec. 25 1000 5.2 0.4 126.0 0.9 0.0 - 146.2 0.6 0.0 115.5 0.00 0.1 0.000 - 633.5 407.9 
03007478 Sec. 25 1003 94.8 19.3 115.0 13.8 65.2 - 45.3 0.0 0.0 530.0 0.00 0.0 0.000 - 1750.0 941.6 
03006331 T&M 1001 6.5 0.8 38.4 0.5 0.0 - 79.3 0.0 0.0 25.8 - 3.6 - - 226.0 186.6 
03002969 Tejon 1000 28.7 5.3 104.8 2.6 0.1 - 310.0 0.1 0.0 83.9 < 0.008 0.0 0.193 0.4 779.5 543.3 
03003311 Tejon 1001 28.7 5.6 123.0 2.8 0.0 - 313.3 0.0 0.0 77.0 - 0.0 - - 850.0 591.5 
03007170 Winspear 1000 37.8 9.9 96.0 3.1 0.5 - 353.1 0.1 0.0 54.2 0.03 0.3 0.147 0.3 765.2 555.6 
02998807 WW #2 Sec. 1 29S/27E 2.3 1.0 82.0 - - - 117.4 10.7 0.0 50.4 - 2.6 - - - -

- Total Interdiction Water (Comingled point) 24" Pipe 23.5 7.0 135.0 1.8 1.0 - 334.1 0.2 - 81.4 0.01 0.5 0.100 0.1 850.0 583.3 
Median 26.7 3.8 114.7 2.7 0.4 0.3 234.9 0.2 0.0 84.5 0.0 0.5 0.1 0.3 779.5 539.8 
Minimum 2.3 0.2 38.4 0.5 0.0 0.3 45.3 0.0 0.0 25.0 0.0 0.0 0.0 0.1 226.0 176.1 
Maximum 270 57 203 20 224 0 369 11 3 1285 2 459 5 2 3663 2084 

Notes: 
(a) All values are averages of available data collected from each well. Data plotted on Exhibit D-3 
(a) API = American Petroleum Institute 
(b) Ca = Calcium 
(c) Mg = Magnesium 
(d) Na = Sodium 
(e) K = Potassium 
(f) Mn = Manganese 
(g) HCO3 = Bicarbonate 
(h) CO3 = Carbonate 
(i) OH = Hydroxide 
(j) As = Arsenic 
(k) EC = Electrical Conductivity 
(l) TDS = Total Dissolved Solids 
(m) Alkalinity as Calcium Carbonate 
(n) Cd = Cadmium 
(o) Cr = Chromium 
(p) mg/l = Milligrams per liter 
(q) umhos/cm = micromhos per centimeter 
(r) If "0" is reported, the sample is assumed to be non-detect and the reporting limit was not available. 

Data in Support of the Aquifer Exemption Application, Kern River Formation 
Kern River Field, Kern County, California Page 1 of 1 
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Liiboratory Report 
!.LAPC«t W&A 

Goochomlcal Wahlr Analysts 

Custom,r. Chevron Co,poratlon l..og#: 16399-5 
Addtu!: 9S25 Camno Medi& l>lmln: 517/09 

Bakfflfield, CA 93311 Date~t: 5112/09 
Attenrron: Ray Franze. Carta S 

Sompl,tD95Ctlp</on: Fee82WO Rov 10-S-'l8 

en:rona .!11111, - ll!JlwJ. ~ ,1111$;):II~ - lllllLt IIISIIAU ~ 

i!l~te. l:l~. 110.1 1.80 SM23208 0.20 Alkallnlty, as C3C03{T01!ll) 90.3 mg.< SM:13209 0.10 
CaltO!lale. C03 0.00 0.00 SM:13208 0.20 Hardness, as CaC03 (TolaQ 11.0 ~ SM234D8 0.10 
Chl,o(ide. Cl 218.0 6.15 EPA300,0 0.o1 Salinity, as NaCl 393.8 ,>gA (Cele.I 1.00 
Hydroxide, OH 0.00 0.00 SM:13208 0.20 Cale/um Csrbonatll 
Nilrllte, NO3 0.00 0.00 EPA SQM 0.Q1 Stability Index(StiffO.m) -l.10 1-, SM22308 N.A. 
Sulfate. so, 2.10 0.04 EPA:,00,0 0-02 lan elier SaturaliO!l Index -l.01 (Noto) SM -:o3 N.A. 

l!ISl!l, ~ ~ 

Ammonia, NH2 0,00 0.00 EPA 200.1 0,()1 
Arsenic.As 0.312 NA ASTl.406..9 0.005 
Barium, Ba 0,00 o.oo EPA200.7 O.Q1 <.04'.1!!11.divlty (Melll!I~) 11,,_0 ll!rim SM~l08 0.100 
Boron.B 1.05 0.29 EPA200.7 0.01 R81!i$tivity 12.4069 ....,. (C.k:.) 0.0005 
caraum, ca 4.~ 0,22 EPA200.7 0.01 s~Gnr;;iy (!j0/60J _,,~ .YOil!. AP1RP4$ 0.0005 
Iron, Fe 0.48 0.03 EPA200.7 0.01 Ionic strength 0.008 IS (l'l (Cek:.) 0.00\ 
Magneelumn, Mg 0.00 0.00 EPA200.7 0.01 pH 8.09 SM4S00ti8 :0.01 
P<>tasslum. K 0.99 0.03 EPA2D0.7 0.01 Temp&lllWt& 68.0 -'F SM:!SSOB t:0.1 
Sodium, Na 184'.0 7.13 EPA2D0,7 0.01 Total Oils. Solkla,(JOS)" 50.1 ,6 (Cele.) 0.1~ 

Sllonllum, Sr 0.00. 0.00 EPA200,7 0.01 Total Sus . Solids TSS NA ...,, SM2S.OC> 5 .0 
Ji!ltl!l( QC - - l!m!II 

Meas EC• Cale EC 0.9 (0.$,1.1 J EC 
Silca,asSI02 21.a NA SM35ro,;18 TD$ - EC Ralio 0.62 (0~~-70) 
Sodium, Na (Cale.) 164.4 7.15 AP1 R~ ~10 Measured EC• Ion Sum 1.0 c.... (09-1.t) EC 

1.0 •rion t00-1 t) EC 

PO\.·PJu,o,uJ~~ - Thl ""'"-.,,.._(11.11«- lt\t:IW) ,oc:,,,r.N~ 

~9'1111'lo-p;'QIIIIC:Q- ....,-.,rwq,qth..W/IQI~ t ~A.~~ '"'°""~ 
f(Q, • Ho( Cll(tatd ( bttcwPOl) - CIWl:l,fl'N\lr'..... Yf..,_.; tt,:,0 1,'1 (I,) 'lirn ... 
1'Q$'-~lll'II! ..........-.- 2.MTW,-Wftf.~f9!,3~n~IC\'f~ 
,.,,, ,11,c,t,~..,~ aMJ.lltlWIIIIVdtt 01-«l 

oc DMt S e->A."'VINdtW~MMl(M,<ll'HNIUd ..-- w....,.. ,;.io£•~n«» 
• ...,, ,·~,1°'"""""wr"',·1t012lll.) t<l.~n 

(•1<--Q;O~• ~Y)f)I....,_. fl'W~t•lllfWoCM', N'I RP O 
0•(:4¢0:>........,~~ • PCWI.CC ''-'~w... ,~ - ,M&c C.hWl'I 
(t)•~•t1.,q11• tin.m a~~,~Wfl. 

Kutt R. Suckle 
laboratory Oireclor 

Mioway Laboralory, lne. °'" 



l..obototo,y Roport 
tWCut.U'lllo\ 

-Choml<.Swar..-AnaJy•I• 

~ovron Corpota(lon Le19#: 11563I~ 
852SC.mlnoM- OWi In: 7iMl'O 
8elter,!leld, CA 1)33 I I Ofto CcJFJPk-ttd; a1l '41t)t.., 
Rey Franzo 0,t.111 R4pcr11ld: 7/l&'Q9 
,.•••wow., ...... .... ......... PQL Clllall Ii • I RNU!LI ...... PQL 

Bicart:im.et&, He~·· .;II .tt ♦ ,. .,..,,,.. 0.20 ~-· 
Brom..,.,B< o.ox 0.00 fPA,00,0 0.05 Alb11inity, ea Ce.COO (Tote!} 80.3 ...... a,l,l $$20 8 NA 
c~.coa·• o.ox 0.00 .,.,.,.. 0.20 oCIC03c1tu¢r0,.A.11.) 80.3 ...,,,.. NA""' Chlorido, cr1 313.0 , 8.83 EPA $000 o.os >-Mnl'l&&a. as cac~ tC&lc.J 12.3 ,.., $12)'08 NA 
Fluom8,F'1 o.oox 0.0D EPA 300.0 0.20 Rlftaetl\lt lndu NA NA""'" H1(1roidd0, Olf' o.ox 0.00 0.20 Salinity, es Ne.Ct 565.5 .... (Cok.t 1.00=•• 
toelid&, f 1 (lodl:ns) 0.0 X 0.00 fPA soo,, o.os Cate/um C.-.it 
St.l!talt. SO.t -l 1.90 . 0.04 l!P.l3000 0.05 Stab!lity ln4ex t~•• -1.02 ·- $1.l 2::t30 8 NA 
SUIOdO, s·• 0.0 X o.oo ·- ,.oo Stlblrrt,i frtMx tS(.l'fO.av!1) -1.10 NA R,tt. 4 '" ~$03~St.l:!tlt&, so,~ 0.0 X 0.00 1.00 .,..... j 1'ikih.odl. PO<. -

1calD1ta R1:111U. ........ PO<.-· "''"" Ammonium, Nt-14' ' 0.00 X 0.00 ASTMO~I♦ 0.10 
81/'lum, a.•2 0.00. 0.00 EPA.703,1 O.tO Condll<li•IIY (Mea,ured) 1070.0 ~ll0'$ 610.UOfl 1000 
Boron,8'1 0.1◄ • 0.04 EPA10Cl.1 002 ll..is,JYIIY 9.346 NA"""' '""'' C&l<:ium. c,·~ 4.61. 0.23 (PA 200.1 oos Specific Gn,,,ity (6MO) 1.0001 AJl'tAP 4A ~.0001'"''" itof\, Fa-•) 0.29. 0.02 fPAffll 7 005 lonio,t~lh 0-01 ,s U,i) NA'"""' Magne:s.iumn, Mg"' 0.14 . 0.01 l!PA. 200.7 0 .10 pH 8.11 ... $M4S00tt8 :t0.01 --.,ManvtntH, fN'l•:I' 0.00 X 0.00 EPA.m.7 005 Tami,tn.lUrt) 60.0 &ns,oe t0.2 
Po?.e11,isium, K"1 1.28 . 0.03 f.PA26)7 0 .10 T°"" o;u_ SOllcla (T0S)' 588.3 ~ ~1.11'!\) >IA 
$oclium,Ne*1 1611.0 . 7.3S f.J'A2007 0 .10 Tol&l O.... Solid, 4J) 180 '• NA NA"""""" Strontium, s,•2 0.00 X o.oo f..PA20().7 a .10 QC -~...,,,_ ·--~- r-•• lolm!ll 
Zinc, Zft*1 0 .00 X 0.00 (PA200.7 -0.02 Me""EC·Cate EC• M 

- ·!:?!J.l eo.••• 1, ect : ~~ m-• M~•. -L TOS • EC Ratio= 0.55 ,-,~ ~.66+0,10) ~ --
A<>olalo 0.0 X 0.0 MT'MOm7 1.00 Mi,awr&d EC • '°n Si.Im • 1.0 -- (0.~-11}t:<:: 
F'ormlle 0.0 X o.o ASTM 04t27 1.00 1.0 r-. co.e- 1.1) ec: 

Proponat• 0.0 X 0.0 A61'M04321 1.00 Cak:. Na • Actual Na= 1.00 ..... (1).0& • U2) 
Olganlc.A!ktlillnhY ox 0.0 Cftt<tl'Ofl PI.IO. NA NaCU(NaCI Cale.). ,.oo Nl:<I (UJf-1.«l) 
Ul:hlum, Li 0.0 X 0.0 f.PA:200.7 0.02 0C • Anliti> • C.U•;Ht6tltM4 Cdl:lrlt .,......,_,Sil!ca, es 5i02 19.3 • 2.79 o.o, Aokln~fNlll\~8'-,M Atc,t,p......~rer,oe 
Siodi4.lm.NQ'1 {C-ale.) 169.1 7.35 .,\Pl APd tlA 0-3.0 NA j1>.11'!111Q 

3.0• 10.0 NA 
UOl • Mt\Md ~ limit . 10,0• 1100 21 jl•S~''" -POl. • P~O~U'rit -Jhll:>otetll"""'INI.Cll\be~•dl~......, Anu:in -Cd-ott s111u,o • 0.0 •-~~Of""'~ .-i4:~<1t... 11WJ11C#t11,~1P$1Yt~MOI.), 
HO,• NOi! c.:HCl'.114("°""' POU 
10S" • CIIIOl'l.,_,•NM'4111'1, 
Hl' •Nol~IO~. , AJIN>r.A.'MVA, '1S!AnJ.ardl.~11'10d1f0tU.&.:wnNUM r· - "...,, Cll'W.S.W:W.11'.t W.fliH, 18-2011'1, Eel. 1$112-98 
"Odtooal.tdlotltm'ill/9't11u. 2. "81M."Wtl:U,"'2007NII~ S01:iM110tT-.fl'IQ 

ltll&va1u,e tc: a•l , SO.~ etc.t 
X • HOl!A~fo, ) . EPA.-,~ lot Qlfft'IW Arlt9J1!t ~tW.Jltf' ._.., 
~C.rlxw'tl• W.nit>.♦ l9Sl l?M~4-T.J.01J) 

◄, APt•~01' Of.AOO: '/lWtt$.." uia, :l't'ICI, f4 ~ 
e+> •c.c.o3,.;,~ - .,.-..:ipil1~ Pell'Oltlumtnitillbl,Al'I RP,.$. --
M • C..~'Mh et,"»fi~, S. ~C.C.,*Aopl«I WNtT~: 1M6C.~l~et,l,e1. 
<2• . e.eoa. 1t ..eq~ P..,Qw.t,)i.,.etU..,A-,f,.ltO,.,,•,;...,•t""'Ollt.lOft'<II"""~ 

oc______ ,,.. _______ 
0,1>. _________ 
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Laboratory Report 
lLAPCttt. UK.A 

Goochsmlca/ WalerA1111~ 

Customi,r, Chevron COIJ)Oration lO!Jlf.: 16989-4 
Addtus: 9525 Camino Media 9110/09 °""' In:Bakerefield, CA 93311 D1teout: 9/15109 
AUenUon: Ray Franze, Carla S 

Stmpla Dtmlptlol>: Fee8WOW•2 Rev 1()..3,09 

~ l!!ll!l, J!l!S!l, !l!!!!i!!!!!. f!lll!i>l'.lJ g~~ llll1lt flllllllllL 

l!ic'lrboneta, HCOs 79.5 1.30 $1.123208 0.20 Alkalinily. as cac03 cT01a1) 78.2 l"9A SM33208 0.10 
CBrbol\81&, C03 6.70 0.29 ~m~oe 0.20 Hardness, a& CaCOs (1'04al) 13.6 ""' SM23408 0.10 
Chloride, a 225.0 6.35 EPA3CO,O 0.01 Salnity. as NaCl 406.5 (COl<.l 1.00•Hydroxide, OH 0.00 0.00 $.'\2~08 0.20 Calcium Carl>onat& 
Narate, NO3 0.00 0.00 EPA300,0 0.01 Stability Index (lWff oa1n,1 •0.52 1-l SM22308 N.A. 
Solfel&, SO. 3.S0 0.07 EPA300,0 0.02 la elier Saturation lfl<lex -0.43 (Nob&~) SM20S N.A. 

Ammonia. NH2 0.00 0.00 EPA200.7 0.01 
Arsenic, As 0.00 NA ASTM0&919 o.so 
BarilM!l, Ba 0.00 0.00 EPA200 7 0.05 Ccnductf\lity (M989ured} 833,0 ....... SU2.S109 0.100 
Boron, B 0.20 0.05 EPA200.7 0.10 Resistivity 12.0048 (Cale.) 0.0005"'"'° 
Ca\CiUm,Ce 5,11 0.25 EPA200.7 0.05 Spee!flc Gravlly (80/80) 0.8975 ~RP4S 0.0005 
Iran, Fe 0.29 0.02 EPA200.7 0.10 Ionic &trength 0.008 IS-(U} (Cale.) 0.001 
Magnesunn. 1,t9 0,20 0.02 EPA200 7 0.05 pH 8.88 -SM4500HB :t 0.01 
Potassium, K 1.06 0.03 EPA. .200 7 0.50 Tempera!Ure 68.0 ., SM~s :t0.1 
Sodium.Na 172 7.◄ 8 EPA.200 7 S.00 T<ltal Om. Soia~ (TOS)' 495.6 (Coit,) 0.1 
Strontium. St 0.00 o.oo EPA.200.7 0.01 Total Sus . Solids TSS NA - SM:.?$400 5.0"""' -~ QC 

Meas EC •ca1c EC 0.9 (0.$-1 .1) EC 
IWca, as Si02 20,2 N.A. $M3SOO.Sl8 ros •EC Ra~o 0.59 (0.$5,0.70) 

Sodium, Ne (Cale.) 172.2 7.49 API AP.4$ 2 .1C. Measured EC • Ion Sum 0.9 e.~ (00-1.t) EC 
1.0 ,\ni)n CO 0-1.tJ EC 

f10L . f>t.llleoodOUAIIUll'I.Oo'I\Jal,l • 'Oltllr-lt->wlll\.lltc,,,ltlfltlodJ,OC,,..,..- ~ -4"'K>r'(w<it~,,_,n--,qri,,.,l'MJ1QI~ t /tl"H.lt.J,'fNIJ/..:~~1«1'•Eu-
110 • t£0:~t<tllod(L"lf:l«PCU of\Yt,..,lo"W)~Y--W...,,,.♦ tt-:0U. (d 'lirn"10 
n,~• .c:-,,Ud.,_____,.. J,M-TM. "Hftf'lNO~n~IC\'Ttttl"IQ 
~ ... •,11i;11111~c:1C1+~•~ WlO J.I ltffilll' Vol'II OS 4t 

oc 3 f>.\"Vfl'NIQ:tlc,Clltl\lllC.lll',.,..,,,.,..<1/W-•10 
v1--., • tt,IO£PA«IOf'-l"t,.@ °"' ,,__ --~ • AA."~t4(111.F•!il\'Mn." l~l 11",t t, ...,...IW'I 

(+)-C.:0'3....lindb~. P~l~.-"'!tl'P,j, 
(,).Cir(:QSWil' • ....., ~~.. 3 •t«Dtl.CC -~WD,Totd'(l(flOgt: 1"8C C P...-. 
(t) • ¢1,¢<:0,.,.-~ -~....... c.mo:..~~ 

Ku~R. Buclua 
Laboratory Oitector 

Midway lsborelory. Inc. "'" 



Labonitory Report 
/.J.APOM.tJNA 

Geochemwal WaterAnalysis 

Curn>m<r. Chevron Corporation Log I: 17104-5 
Atfdross: 9S2S Camino Madia o,,,. /ti: 10/1/09 

Balwsfield, CA 93311 D.a~out: 10/13/09 
Attomion: Ray Franze. Catfa S 

S.mpl• DHl:ffpllM: FeaB2WO Rav 10-3-08 

~,". !l!O!l. .....a. 111-.e. - C■bllrion• - Ila !!!ll!:<!!!! = 
Bicubonafe, HC03 90.6 1.48 SM23208 0.20 Alkalinity, as CsC03 (Total) 74.2 SU:!::>208 0.10""" Carbon,ife, COl 0.00 0.00 SM2a:IOS 0.20 Hardness, es CaC03 (TOl.'III 13.8 "'i>'I SM23AOS 0.10 
Chloode, Cl 225.0 6.35 EPA:,00.0 0.01 Salinity, as NaCl 406.S (Cale.I 1.00""" Hy4roxi<le. OH 0.00 0.00 SM23208 0.20 Coklum Catf>onot• 
Nitrate, NO3 0.00 0.00 EPA~.O 0.01 Stab<ily Index (Sim Davis) -1.02 ,_ SM:12308 N.A 
Sulfate. SO• 6.30 0.13 EPA:,00.0 0.02 Lanaelier Saturation Index .0.94 (NOl96l SMW3 N.A. 

~ l!!.ll!IIO!l,I. 
Ammonia, NH2 0.00 0.00 EPA200.7 001 -
Arsenic.As 0.00 NA ASTMD6919 0.10 
Barium, Ba 0.00 0.00 EPA200.7 0.05 Conduc:livity (Meaaured) 837.0 SM2510S 0.100 
Boron.a 0.16 0.04 EPA200.7 0.10 Resis~vily 11.9474 --. (CIIIC,) 0.0005 
Calcium.ca 5.17 0.28 E.PA200.7 o.os Specific Gravity (60/&0) 1.0002 ""' API RP4& 0.0005 
lroo. Fe O.ll2 0 .04 EPA200.7 0.10 Ionic strangth 0.008 1$ (tJ) (Cale,) 0.001 
Magnniumn. Mg 0.22 0.02 E'PA200,7 0.05 pH 8'.18 SM,SOOH 8 t0.01 
Pota$$ium. K 1.17 0.03 E'PA200,7 0.50 Temperature 68.0 -•• SM25508 t0.1 
So~um. Na 185 7.16 EPA200.7 5.00 Total OIH. SoWds (TOS)' 494.1 (Cale.) 0.1 
Strontium, Sr 0.00 o.oo E'PAZ00.7 O.Ot Total Sus . Solids TSS NA - SM~OO 5.0 ,,_, QC - Umll! 

Meas EC -Cale EC 0.9 (0.1,-1 .1) EC 
~jlica, as Si02 19.8 N.A. SM 3500-SI B TOS • EC R•tia 0.59 (0.55-<l.701 ~ TR': 
Sodium, Na (calc.J 165.2 7.18 API RP"45 2.10 Measured EC • Ion Sum 0.9 c.... {0,Q,1.1) ~ 

1.0 {0,Q,1.1} ~"""" -#l,01,,~Cua~Lffll • h~l,-c._,,~DOl'.-Ntf'rl(ft_S..,... 

*N"tVJ.Y(WA.~M ~ t..t IN£wo'M\IIXJlt;$WAoll'no.01,.._,,., IKCl.l'lq'01-~0o:111~. 
kP .,_,°"'ttWNl'l.....,...PQ\l tillV.ril.tJM'IOY/-Wfltf,"l~IJl.f.O tlXa,G,b 
t0$'•~N~~ J.A$1M.,'V(r'l,ff'tw:$~~""'~ 
HA.,11Ctt~10~ ac.____o~,,____ 3.U4.' ~ ft!'GNlrMnltMltM cl ¥1'1'!0 .-.,._.._ 

4.m.".lw'wltYdtO,,.S-NIV.IILtft.~W.S,:,,w: &, Mlti'ICUI 
(•I -·-<:.*•lili""'1,P""'l"lllt• ~ r-.,.,"1t RflU 
(•)•<:::IC03W~IDO.,O,,,.. $ ~.c.c .·~w.-:.1f~;1;,e,ec <= ~ 
(I)"CtGO) •l'lt<il.lltirum '.._....,~ot"t+~~ 

Kurt R. Bucl<le 
Laboratory Director 

Midway Laboratory, Inc. 
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Laboratory Report 
(UIPOWI. UNA 

GeoclMmlcal WaterAnal}ls/$ 

Cf/Slomtr: Chevron Corporation Lo9#: 17104-S 
A<!Mw: 9525 Camino Media 10/1/09 

Bakerr.field, CA &3311 °"'"'"' 1()113109o.ace out. 
Atren~on: Ray Franza, Catla S 

s.am~ De&crfptfott: FeaB2WO Rov1~8 

!!!12!!! Blti!I, ~ C1lct.11rio[!I R•llllb !loll! ~ 

Bicarb:onata. HC03 90.6 1.48 s,,moe 0.20 Alkalinity, 8$ CaC03 (Total) 74.2 m;II S1.12:1208 0.10 
Cart>onate. CO> 0.00 0.00 SM23208 0.20 Hardness. as CaCOl (Tot'II) 13.8 """ S1.123'08 0.10 
Chloride. Cl 225.0 6.35 EPA300.0 0.01 Sainity, as NaCl 406.5 m;/1 (C.OC.) 1.00 
Hydroxi<le. OH 0.00 0.00 SM23208 0.20 Cslclum Carl>onata 
Nitrate, N03 0.00 0.00 EPA300.0 0.01 Slabiity Index (Slill Oav1,1 -1.02 (Moln) SM22308 N.A. 
Sulfate. so, 6.30 0.13 EPA3000 0.02 L•.,,elier Sa!urallon Index -0.84 (~U) SM203 N.A. 

-· . ·- -IMSll. ~ 
Ammonia, NH2 0.00 0.00 EPA 2()().1 0.01 
Arsenic, As 0.00 NA ASTM0~811) 0.10 
Barium, Ba 0.00 0.00 EPA2()().1 0.05 Conductivity (Measull!d) 837.0 SM:1SI08 0.100 
Boron. B 0.18 0.04 EPA 200.7 0.10 Resistivity 11.9474 - (¢ale.) 0.0005 "'""' Calcium. Ca 5.17 0.28 EPA 200.7 0.05 Specific Gravity (60/60) 1.0002 API AP .4S 0.0005 
Iron, Fe 0.82 0.04 EPA 200.7 0.10 Ionic strength 0.008 tS(p}- (Cele.) 0.001 
Megnesll«!ln, Mg 0.22 0.02 EPA 200,7 0.05 pH 8.18 ..... SM~SOOH8 ±0.01 
Potassium, K 1.17 0.03 EPA 200.7 0.50 Temperatura 68.0 ., SM 25!>08 ±0.1 
Sodium.Na 165 7.16 EPA 200-7 5.00 Total Olu. Solkls (TOS)' 494.1 -,g/1. (Cal~.) 0.1 
Strontium, Sr 0.00 0.00 EPA 200.7 0.01 Total Suso. Solids ITS$\ NA -· SM2540C> 5.0 ,..... QC ~ 

Meas ec -Cale EC 0.9 (0.11-1.1 l ec 
Silic:a, as Si02 19.8 N.A. SM3SOO-SI 9 TOS - ec RBliO 0.59 (0.SS-0.70) ==--
So~ium. Na (Cale.) 165.2 7.18 API RP-45 2.t0 Measure<! EC - Ion Sum 0.9 (0,9-1.1} EC 

- "'"" 1.0 At11)1'1 (09•1.1} et 

PQc,,,"""1tQJO\of"'IIQl~~ - 1'h•~""'"111atc:11nt."'°"",.a-filW<I~ ~ 
IOIIO!u__,<;l~W-.nqdlll••~.....,_,~ \ ,.,,,,,,,.,,..,ft,,._~~,wo.,~ 

110 ,l.:.CO,tt--,:1,Mk¥~) onvntt1MV0:-11,11U,YW11t,' 16-20111.&:I 1M-M 
ftl,S.•,c.:,,o,,,,111)11-1~ 2.A,3,Tt.1, "JI_ .. ,~~ $ooOl-l1 ros f""'1 
NA,,ff)l~l:tot'>IIIIX<'\ .,._,~V'911lC,t~.____...,,..,____ l. t,A."V'l'hilOt, tQr Cl'lf!n.QtfMliltM ,;,I \\'l'lo an, 

""""'-~ 
4 .N'1;* .......MOIOU•U\Wl""""Mt1!'1d £o MWrtiJU, 

l•)e¢.::01_......,.,~. ~,~, ,.,,,, f/P.U ·--
M•c.c.o3-Wfll:IWC11111d.'I. $ P---.c<: "~w..,..1~1: 1• c c: P'w1»,, 
IO•C-ICO)JtCH~ ·~~~""'" 

Kurt R. Buckle 
Lal:>oratOI}' Oirec!or 

Midway Labomtory. Inc. ______oa, •.____ 
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LaboratoryReport 
UAJ>C..-t.t.!MA 

G<locltemlc-al WaterAnalysts 

Cu&tomer. Chevron COIJ)Ooition Log#: 1728&-4 
A<t-.: 9525 Camino Media Datelrt: 11/S/09 

Sake,sftakl. CA 83311 oa~o1.1,: 11/18/09 
Att8'1'1Uot1: Ray Franze, Carla S 

S.mplo Desulpdon: Fee8WOW·2 Rt¥' 10~3.oa - _,,~ ,i1£1i!ldQ~ l!l.llm.l ~ 

Bk:41rbonata, HCO.S 99 1.62 s,,moe 0.20 Alkalinity, 00 CaC03 (1'01:!Q 83.3 ~ SM:13208 0.10 
Carbonate, COl 1.24 0.04 SM23209 0.20 Hardness, as C8C03 (Total) 13.3 SIA23408 0.10""" Chlo<lde,~I 228 6.38 EPA:300.0 0.01 SallnUy, as NaCl 408.3 !'IQ,1] (Ctl<.) 1.00 
Hydroxide, OH 0.00 0.00 SM23l08 0.20 Cale/um Csri10ttete 
Nilrate, N03 0.00 0.00 EPA :,oo,o 0.01 Slability Index (Sbn °"'11>) --O.n SM:!.!908 N.A. 
SUI/ate, SO.. 1.80 0.04 EPA300.0 0.02 Lan ierSaluralion Index ·0.69 (fa,!ft) SM:i<n N.A. 

-. l!.l!l!I. ~ eQllraall.l 

Ammonia. NH2 0.00 0.00 EPA20<>.7 001
1Arsenic.A& 0.000 0.00 Asn.106919 0.002 

~IJI!!!!, ~ - O,Q9 O~OQ EPA20<>.7 0.05 Con<!~ (l.ltJl'IUi.d) &30.0 -· SM2S109 0.100 

!Joron, 8 0.17 0.05 EPA200.7 0.10 R8Sis!Mty 12.0482 (Cale.) 0.0005 "'"" 
C8k:ium, Ca 6.06 0,26 EPA200.7 0.05 Spe(i1lc Grsv!lY (60/60} 0,9998 ..... APIRP4S 0.0005 
Iron.Fe 0.81 0.03 E.PA200,7 0.10 Ionic strength 0.008 IS (Ill (C.IC.) 0.001 
1Mgfl&9iumn, Mg 0,16 0.01 EPA200,7 o.os pH 8,39 &rlbo SM4500H6 :t0.01 
POl89Shn, K 0.99 0.03 EPA'200,7 0.50 Tempetature 68.0 •F SM:is608 :t0.1 
Sodfooi, ~a 168 S.79 EPA200,7 !,.00 l'.otel Clsa,_Solds'(l'.OSJ' 49:J.2 ~ (CIIC,) 

Strnntium, Sr 0.00 0.00 EPA200,7 0.01 Tel81 Sus . Solids TSS NA 

QC 
Meas EC • Cale EC 0.9 (0.8-1 .1) E.C -

Sulc:$,ll!SIO:l 20,3 NA. SM 3500-SIB TOS • EC Ratio 0.59 10.66-0.101 ' 2•ms, .,_Soda,m, Na (Cale.) 157 6.93 API RP...5 2.10 Measured EC - Ion Sum 0.9 t0,~1.1l E.C 
1.0 (0.~1.U EC - """" 

A<Q1. -~a--ua-n••-""'"...,_.,.,ll'l.l,tfp _,,......t~ ~ 
~.....,;l~N--,4'1N-.-..")IJ;W,~ •~W~~V.,.,.Wl»e~ 

>1 0..,o11:eOCUO,,(b,HcN,PQL' ~WCllf.OV(l'HWDf. ~ 

·--
"..._""'i>f\ to. t 

fot'-~UW,tlwlfl~ 7.-.STM;"W'IW.* !MlMW'ie.W\~"°' f~ 
!IA•,-~-~ In$ V---.J\'dl1(>1.«J 

QC i Cl~A~'-~k41'i•(IIW.u, ..irio 
l"rWl""tl,11),lt:7~1MO'i> 

4. N't •~¥01S')dc1YfDfl.* t N t .,..,. (:0 ~ 
(o)<J,CO,..t.o/1 IO'11'~, •~~1,1>1AP•5. 
(·)•~w,ill40"<IW~ ~ ~cc..•~w,wrfldWiOQ1: twJec.c.PJd.116 
(tt•C-1~---~ ·~--~,.,,,,..,,..~ 

Laboratory Olreelor 
Midway laboratory, Inc. 



l.abcTll/0,Y R•,x,rt 
a.»Cttt. tac.A 

Gto-C~omlu/ Wat., AnllfyrlS 

CMvron Corporation l.O,g'•: 17433,9 
9525 Ce.nino Metia OIIMlft: 12/llOIJ 
8"k•r,flffd. CA 93311 Olltl Coll'lpNltct. 1'l/1KS 

AttenUon: flay Frani:<t,Carla Semprun OIM-ft.clp,qt11¢ 121'14IO!il 
S.,,,pJ,o Do><lfpdon: F"llWOVja_• 

•• -·· .,•..... •PQL 

8((:Qrbonal&, HCOJ., 88.1 . 1A4 ..,,,,.. 0.20 .Alkallni!y...C.C03 (To"') 72.2 .... t:;,.121208 NA 
CatWnato. co,·• 0.0. 0.00 -· 0.20 a.s O!IC03(1eu°'P, .tfti.~ 72.2 .... e.1,U,3;08 NA 

1Chlonde, cr 239. 6.74 0.~503-0'· o.os Harttnes.s, n CaCCb ctelC.) 12.4 .... ~MlM08 NA 
Hyll<oocldo, OH'' 0.0. 0.00 ....,.. 0.20 Sallnily, Gale. Nll+CI 479.4 .... {'>00) tlA 

Sl,((60C).&0,i.)Sl.illate, $04:.: 1.1 . 0.02 1.0 Se!lnl(y. from Chlo!Olllty 431.8 .... {""'J NA 

S~l'td'it,S'' o.ox 0.00 ........., 1,0 ClkJ.um CIIIXH't.at• 
S1'1tte. so>4 o.ox 0.00 ISM4SOO.&e»" 1.0 Slobll!ty Index (WI~""' •1.04 w::tuoe NA 

S19bll:ty Index (SMOa-ric!i} .1.12 - ...."" '"' _,_-~ -··· Mlthodl. ....,.. JMIJ'IOO:#""""' •Amrnon~m. Nt'i4' 0.00 X 0.00 A6TMOM1CI 0.10 - "" 
8erlUl1\ Ba•a o.oox 0.00 6PA~.1 o.os CO(l(!""lvlty (),l ..wrodl 829.0 6M251D8 1000""""' Bocon, e•) 0.14 . 0.04 £:PA 200,7 0.10 Rt1!itfvl?y 12.063 {'>uc) NA 
C.teh.rn, ca•: 4.66. 0.23 EPA 200,1 0.05 Specilic Gravity (00/80) 1.0007 -· \#lb APIRP~ ..,ooo, 
Iron, F1;1'3 Ul3. 0.10 EPA ::00,7 o.,o Ionic sttenQ\h 0.01 ~ (L)) <C<"-1 NA 
Magno,1um, 1.1g·• 0.17 . 0.01 EPA 200,7 0.05 pH 8.14 Ql~H8 t0.01 .,Temp,oratoo, 68.0 - 6M25,508 :t0.2 
Pota::i.wm. KO) 0.93. 0.02 EPA 200,7 o.so T<>lal Diss, SolldS (TOS)' 514.9 ~81.11'!\) NA 
Sodium, N1·1 179. 7.79 EPA~:1 $.00 TOIBI Din. Soll>b@ 160 •• NA -· NA -2Stronwm. sr 0.00 X 0.00 EPA 2¢0,7 0.10 OC 10,,~ c.-ilfl Rt···-- ----~- ld!I!llo 

Me.a, EC · Cale EC• 1.0 •r,,0 1• (U-1.1) ec.,t:_ 
! --· l Mllhodl, ms .~ Rallo • G.62 '"'mtt to,~-0.70)~ 

A1sen!c,M•3 0.000. 0.00 l!PA 100,1 0.002 Mea,ured EC • (on sum • 1.0 ~ (0,9d 1) fC 
Slica . ..002 15.5 . 2.24 EPA 200,7 o.,o 1.0 (O,t, U} £C 
Sodium, Na'' (Cale.) rro.1 7.79 AJ!t AP4$ NA Cak:. Na • Actuel Ne;: 1.00 -...... (o.90• 10.:) 
Oilorkla, er' {Cele.) 238.5 6.13 AP!: AP46 NA NaCV(NeCI Cele:.). 1.00 ,..:a (().CII • 1.02) 

OC:• ...,.tt • Crir;,110.llnoe CWI r1a ,.._,c,,._ 1-O!ganlo Alkollnlty o.ox 0.00 NA . ~&..IN-\, tn1q\ eu1, ~~-..~ 
0+30 HA 1110.:1:l'l"IOq 

ll2l!.!: :u,10.0 HA 
MOL • 1.llthdOs!~ lhw . 10,0, 600 *l .5 YoI& '"' 
PCll. •PrtCUC::&JOW.,111.1.l!on 1Jmi1 • Tho.'°"'111111 ............ 1 QIIIIC>f, l"tftab\, l(ffl'Yt4wllt!ltl Anlari ,CAOtt &lf1no• -0.1 

~ "1'..f l<IIOttdt.o.'l•M~oftllt..-...,,uc:.Jtn~ololJV(S,JCt.lOt,.}. " 
ti.O, • tiltlc.1:~(~POU 
ll)$"' • C4"1M~l1"'0t\"'411'!'1. , 6t:ftc:tce,. 
~ - 11«aopfie:ltilt~report. 1 . il.PM.it.JI.WH4, '1'\111"411RI Mt'N-41 IOllhl fJc.n!Mb 
t •&.m ¢WM111t.fJldW.11•W..,,e,r,• U-~W,. Eo 1m~ 
-0111JiOc:11w:I bu_,,,....,.. 2:.MTM.:"WMI.,-," 2001Arn.,._, 8oc:lq,4rf~ 

Vi&"arU&(Ca.,, so.t-1.oe.) 
X • NotAJW,fldl'OI' .S.O'A,"'MW,OIII. totCf!~ Analfr,lt olW11:MW1d 
Gl.lrk/lloC~ Wu !t,~ 1'33 t:PA-600/4-13-020 

$"~1114f,Jt ◄ ,~•...,,.,_dOU'ltld ~•1W.t 2rld, (O.~ 
(+) -C.CQ)ifl'i!l ter'lcl toP"IIQp\.lH, ~--...1111a.,API Rf>-4!l 
M•~"'l1tM.ctdltld.-., &.hitlor-.C.C.: •~pill,:IWM!t1 t~:19'6~- ~ ~►. 

Cl) • C.C03.9 •oqiatw!u1r1. 'fh.t0-...ll)'tf0.......l)wlt°"'J.,.Goe,du.lM~#U-~ 

oe______ -·-------
o.-:_________ 

Lllb<ire.t.e,yOrNH:tOt J.llt.i,.y l.tbortitory,fnt 



uborato,y Re,,oJt 
tt.APC.I\. 1:1:KA 

Gt.,C/Nomf<111 W>t,rAnti),-"' 

Ch&VJ'Qn Corporallon LQQ.: 17&,)),Q: 
M25Cerni.ooMem. D•lfl: 1114110 
Ba)l.er.ifiaid, CA &3311 OM.t ComplOII!: lll(VIO 
Ra)' Franz•. C.l'la S.mprun O,Ht R-,,atte« 1/21110 
F-NBWDWJ 

...... -, ......... PQL ....... u,u ...-. PQl.CdeUMlooa-· 
Blealt>onoto, HCO;' 203.0 3.32 ........ 0.20 Alkalinity, es C8C03{Tol.ef,l 186.4 .... eM2l:08 NA 
C4u'b0nalt, 003·• 6.2 0.21 -· 0.20 uC8C03ou1-0ro Alt.f 166.4 .... aM:2:1.208 NA 
Ctllotkl'e. cr1 145 4.09 ~~,oo.Q'I 0.05 H81"1MU, M CtC~ (Ctk:.J 15.8 ... &OJA09 NA 
t+,-m'o:tk:le, OH'' o.o 0.00 -· 0.20 Salinltf. cale.. N••CI 444.7 .... (C..,t) NA 
SiJfate, so..-: 0.1 0.00 1.0 Sain!ty, from Chtcroc,ity 261.9 ... NA&w~,. 

""~> 
Sllfid&, s·• 0.0 X ta'4!!(11:),4'J 1.00.00 Ca/wm C11boMC• 
S!Afite, SO)" 0.0 X 0.00 ISIU~~-' 1.0 SIEl>!lil)' lndo>< Ct.>"!1'"'1 -0.16 ,_) $1,1l3,30 ti NA 

SUJ>!l!ty Index (Sidi08'YIO -0.25 ....,"" 
~..,.. _, llkih.od I. POI. -u..... ....,,. .._, PQL• -· 

"' 
Ammonium, NH4. 0.-00 X 0.00 ASTM06~19 0.10 
Sarhm, a.., 0.00 0.00 (PA :!00.1 0,05 Conductivity {Mea!lluredJ 853.0 ..,..,... (.l.lj6t08 1000 
Bo<on, s·' 0.17 o.os £PA2Q0,7 (J.10 R01l:1LMty 11.723 NA 
Csk:ium, ca·~ 6.04 0.30 !PAffil.1 o.os Sj)eClfi<GOWity (60/l!0) 1.0009 .... APIRP<IS dJ,0001-· """'' 
llOn. f'••) 0.29 . 0.o2 (P.l.10).7 0.10 i.ntomnQth 0.01 IS (1,1) .,.,.,_, NA 
Magn&:SA/m, Mg., 0.18 0.01 fPA200.7 00~ pH 8.54 SM 4500H 8 :tO.Ot ..Torr;,emu,a 68.0 - &LC~& i:0.2 
Pot.UJs:ium, Ku 1.03 0.03 O'A.200.7 0.SO TOld Oln.So!i<I> (fOSt $27.1 """" (M-<:.tt._,~ tlf, 
Sodium, Ne** 165 T.HI 5.00 Total O!s.s. Solidi@ 180 •e NA C,,w= NA"'"~" -SVonLlum,Sf'' 0.00X 0.00 fiJ'A:00.7 0.10 QC •:,-.-vc.,,n,,• ....... r••••• loll!llll-. 

Mes.a EC - c.tlc EC = 1.1 1,:.... ""O),t+lt) lC: t=.. 
1111110,u. POL TOS • EC ROIJO • o.ez ""tlo!♦ (0,$,$ - 0.70) 

Arwnic,°"""As.+3 0.000 - -· 0.00 (l>A.200.7 o.ooz Measurad EC - ton Sum = 0.9 .,,,.., ,:0,&• 11) !.C 
Sllle&,85Si02 Ul.$ 2.71 0.10 09 -.. (D&•tl)E,c"'"''"$,o(ium, r,ia•t (Cefc.) 165.1 7.18 API RP.U NA CQ!c. Ne .. Actual Ne • 1.00 ...,.. (0,96• 102• 

Chlofldo. er' 1ce1o.) 143.5 4.05 API RI>.-$ ,v. NaCl/(N.aCI Cele.)= 1.00 1u:a ~.M•Ul2J 
QC , ANo,. -~BIi.ii- Cn11rl.lt. 

Otg.alie: Alke.ti'l!ty 0.0 X 0.-0D NA tntqi\.&UM Ac:olelllble-"~1-°""""'"'"' ---o-io NA :t:0211,t!l 
l0· 11>.0 NA "" ~ • lilt':!04Cll1t(l~~. 109·~ 15 :t:i•.$'-' -PQ~ • f'nld)c.lJQl;IM~t..11!\11 • TM~W\....~t~Mt'lllW/~~ ~n-catkiaeu.t~• --0.3 •~UmllJotp,,dm'I uw:f•OOJf711Cfd 1'1~.-.J,11al ~~MOlJ. 

H,D. · Hal Os!tcl:td~~POL) 
10:!t -CtUo!'tll'lda.niortlllU'!\. 6tft<wwt· 
tVi, • tlot4')pl~10l'09(:lrt. 1 ,<PH,l./i,.\WIA:, ~"~·ftt'lht~ 

afWl'ltf'f.l'dWui..W1Ulf'.~ t~!Pt.l;d. 1~,ttP""" 
"'~W..tr-.rt....,... t ..t.6TM,: "Y(1i.,•100, ~~forT~ 

1~vo..io<eo01. 504-i~ J uw;u,1.,u,r~Y(II. 11 ou:rz 
:i: . tJat11.NOfU,d '°' l. EPA:'Mt!MO'tfOt~~•otWl!trtl'ICI 

Wullf.,~J9831:7A-600/+-T.MIZO""'"""- t .API; 'MllqlllsotOol,'1oldW.fl1""J,,. • 1W.t 2.rd. U NII~$111 ~lridlt:lr 
(•) -:;:.o:io.....W'4to~tM. ~ IIILII.N, A.Pi AP <t~ 
(-} • ,C..::0,•114W°dlOclJ,oh,t, !.. P.1t1ion, CC.: •Ai:9ft<J~tf' f.o-.r.ology: 1&66~~&.it,. 
(t) • CICIXl•fl~t..lt'I, 'ttltO-,f!J'fillleANfr'•f•o.tr111Gooc1,,tk(ll.i!MJ.ttMS..... 

O<: ______ ...______ _ 

OM•·---------
t..thoNICl'j' D!Nldct 
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Laborato,y Repoff 
w.,<:.I. """ 

a .... chtmk:11 w.totAno1r,1r, RntMM1 

Co.ston,.ar, ChEMOn Co.J)Olatio., ~•:n~ 
AtltttGH: 95'2!, Ca.mino M&dla C)Melr,; 11:1110 

Bak•N!nekli, CA 93311 O..UI C~H:I! 211110 
Att,ntfon: Ae)' Fttnzo, Ctrfe S4mptun Dal& R.tporltd: 21'21'10 

/lsmplt Dff<lfptl<>n: Cawt11 Di1Kh1r;, 

An!Olll L MielJH:td•. PO'- Clik'Olll{Of'Jf I RHU!La ..... Mltl.l'!Odf PQI. 

Bicarbo:na1B, HC0.;1 320.7 5.25 3,/\.\2);08 0,20 Alb!ll'lity, ea CaC03 (T61.11!) 262.8 ..,, 5M2'208 NA 
c..-,~.co;' 0.0 0.00 SM23J08 0.20 eaC.C03ou•~AAJ 262.8 ..,, t&i la.20 8 NA 
Chloriclo,cr' 122 3.44 ........... o,os H.att.tneu. as ca.co.a (Cefe.) 73.2 ..., $M 2$40 8 NA 
H)'Clroxld6, OH'1 0.0 0.00 SM2Sl08 0,20 Se1In")I', cale. tl&+Ct 506.7 .... (C.!d NA s,~,sv1ra11:t. so,-2 9.90 0.21 1.0 Sallnify, rrom Chklro:sify 220,4 .... NA 

Su!tlde, s·1 0.0 X 0.00 .,.....,,. 1,0 C.1<:/Wtl c.-.,, "'""'' ,_,Su!l'ite,so;1 0.0 X o.oo ,.o S\ablity lndox (l.4ol;I\Q1• --0.94 -...,,,.. NA 
Stablli'ty fl1CMX cSUtoe~,, ·1.02 ...... ....."' 

- .. j .... ,,, ... - _, 10,daMIU!od-. POI. R1111!L6 ........ POL 
Ammon1urn, Nli4• 0.00 X 0.00 A7TMOO'll19 0.10 
8arilm. ea·1 0.0B 0.00 !.P4200.7 0.05 Con~ {Me.aeured} 900 vtrt.o·s 8-.t7510& tOOO 
&oton,8.. 0.95 . 0.28 EPA.200.7 0,10 Rooll!IYl!y 11.111 ,_, NA 
Calciun\ Ca'7 23.2 1.16 f.PA~7 G.115 Sp&eilic Gravity (601&0) 1.0005 -· AP'lRPd t0,0001"'" tron, f&03 0.55 0.00 , .....m.1 0.10 -•"""111h O.G1 ISM ,_, NA 
Ma\)1\(Uium, 1.4g·t 3.70 0.30 EPA:-00.7 0J)S pH 6 .9B ... SM.f500M8 :tO.Ot 

Temp8fll kJra 680 ' F 81.ti:s50$ ,o.z 
P«au!Ul"l\, 1\1 6.34 . 0.16 t:PA:i:'00.7 o.so TOOII Ols.s. Sok> (TDS)" 634.4 ~11.-,,, NA 
SOdiui»,t-M•1 147 6.39 S.00 Total Oi:u. Soidts@ 180 •c: NA _,.. NA -""'°"' ""''StroOOum, sr•:i 0.00 X 0.00 O'A200.7 0,10 QC :o.-,c;.,,wo-:• ··-··· ~---·· MmU 

Mees EC .. Cele ec ; 1.1 W-ot• (O,&, t 1} (CC t:.. ..... Mttheldf• TOS - EC Rl!ltiO = 0.70 "liot. (O,M, 0,7(1) -· 
ArU1'11c:, A6♦3 0.000. 0.00 (/'>.200,1 o,ooi-· Msa:s.ured E:C ~ km Sum • 0~ ~ , (0,9•t1}(1; 
SICica, as SiOZ B5.3 12.30 0>A2007 0,10 1,0 (O.t• 11} EC 
Sodium. Na.•' (Cek:.) 147.1 6.40 API RP.fS NA care. Na - Aciu111I Na = 1.00 -..... (O,M, IC::O 
C111o<1<10, er' (Ce1<:.1 101 2.86 API ~P.46 l'lsCU(tlaCI Cele.I• 1,00 Nt:Q <0915• 1.Cl) '"' erc -~n-C-ilk>.-\ 8.ll4•·,oCHI..,.. 
Orgenl<: Alkelnl!y o.ox 0 .00 ~&U,.t ~•"-~ --- NA 

o.i.o NA .tO.?tMQ: 
llll!t!: U>, 1!).0 NA '"' MO\. •lld'lo40t!:~\.ll'l'il. 10.0·800 17 .t2-~'Jf, 
POl,, • Prt~l 6.wlUl.ll.ll01\.frlll • h~t~lt\llc.Mtl-tN'-JW\14vN"'911\A'1 Ankitt -Cltkln 81hrw.•• •3.4 •~~iltotF""fd~..-lttaco.n,cyolh.-..,,UC.ltnHhod°"°W~t.lOl), 
H,0. • Nat0.1.td:tdtt,«:,r,,, POL) 
11)S' • CtUMand t.1lott N'!I.. Btfm051r 
HA • Hot ...,pijc:ltfit IO"'pot1 , t ~WWA.~ l4il>04t IOI'!lit ~!IM 
I".... al'ftl.Ml..-.tr.:S\VulaWAl.ltf',* 15,,101r1. E4 1ffl-'i& 
-()l~ioei tolt'ftl..,-. 2.A&TM:Wltot',•J(OI Alll.tric:wl~JOIT~ 

V'il"'"-'•{Co'1, SOf-2~) 
X • HatMM!pod fat' 3..EPA~l~C#IM'lie#N'lllllpltotWtw,e.nd 

Waett-/ 1983(f'A-600/+-73,CllO ,..,,.,...,,,""''""- ~. A.Pl; •~!salQi.,ttl<JW.rttf't," 1&4t 2nd. t4. lv!\.tri:wl 
t•) -C.003-..I N1"4toprlldpll.WI, PetrQlitllASltl...,.., API ffP +, 
t •) • CrliCmM) l4W'W:flOcfUcf,,a. 6.P.t!IUl,CC., "Ap,plo4WA'lff' f~.• 1te&~IPiW-...n~,. 
tc:) • ~-f'l~J4M'!l;l!'I, n.O-,Uc,MO.tA,.i1pl•k°"'J11:tGooclulltitOM11'J"4~Sf-,k ..._______""-------

o__________ 



Laboratory Report 
f:LA.P(:Uf.11".4 

GGochemlcalWater Analysls 

CuJtomtr: Chevron ColJ)Otation t091: 16958--4 
Addl<.S&: 9525 Camino Media O.teln: 9/3/09 

Bakergf,eld, CA 933I 1 ~Du(; 9/14/09 
Att•ntfon; Ray Fmnre, ca,1a S 

Semp(9 OUcrlpUon: Corte~ 1000 Ra¥10-3-0a 

<::) -llllllW.!. Caktl ■ UoN ftHl.l!i. .!!!!!!Oil f!ll.l!I!g!lJ 

Blcaltlonate, HC03 116.3 101, SMZ3208 0.20 All<alinity, as CeCO:, (Tola!) 95.3 o'!>I SM:n:1()8 0.10 
Caroonate. CO<I 0.00 lo.oo► SMZ3208 0.20 Halllnes.s, as CaC03 (TotaQ 6.8 fflO' SM23408 0.10 
Chloride, Cl 21.8 ,0,6\ fPA300.0 0.01 Satlnliy, as NaCl 39.4 mg.I (Cale.) 1.00 
Hydroxide, OH 0.00 (Q;O~ SM23208 0.20 Calcium Csrllonole 
Nitrate, NO3 0.00 Y,,4!P., EPA:)00.o O.Q1 Stability Index (Slltt 0.Y!o) -1.51 {tld•} SM~B N.A. 
Sutfafa. S04 0.00 0".00' EPA3O0.0 0.02 Lan eNer Satur.!tton Index -1.42 (t/0'181) SM203 N.A. 

J 
.ll1llll. .l!'.!9!l. !!!II.IJ!lll!IJ 

Ammonia, NH2 0.00 Q.llOJ EPA200.7 0.01 -
Atsenle. As @) NA ASN06{Ua 0.500 
Benum,Ba 0.00 p,oo, EPA200.7 0.05 Cooduclivity (Meawntd) ns,;,r.,-_. SM 25108 0.100 
Boron. e 0.19 0:0$ EPA200,7 0.10 Resistivi1y 33.8963 oim•, (Ctl<-1 0.0005 
calcium, ca 2.42 tli:1.-~ EPAt:00,7 0.05 Specific Gnr,,;ty (60/60) 0.9969 API RP ◄S 0.0005 
Iron, Fe 0.54 ~ 3, EPA200.7 0.10 Ionic stranglh 0.003 IS-(1,1) {Cele.) 0.001 
Magnesi4mn, Mg 0.19 EPA200,7 0.05 pH 7,92 ..... StJ4500H8 *0.01~ 
Potassium, K 1.07 O.:li:i"J EPA:200.7 0.50 Temperawre 68.0 'F SM25508 * 0.1 
So<lklm, Na 60.4 m, EPA:200,7 5.00 ~:.lo~OS)' ~ mg.I. (Ce'.c) 0.1 
Strontium, Sr 0.00 a:oti!f l:PA2Q0.7 0.0, ss NA SM:!!400 5.0 ,.,.._, -

Mea$ EC • Cele EC 1.1 (0.9-1.1) EC 
Si-=a,aSi9z 68.-4 NA SM lSOO-SIB TOS. EC Ratio 0.69 (0.5>0.70) ~2500""" 
So<lium, Na (cale.) 60.1 2.61 APl RP-45 2.10 Measured EC • Ion Sum 1.0 c•n (0 B•1 1. EC 

0.9 (09,1 1. EC - """" 
~l.--..tw;$#0...~l.mt • h"""""'"O',,Jh1ffnbo~• d\k'.'«l....,..n 

~lfflt11olsi--tn.:l'.1«1,,,1'1(fdW- l,oc,111111~1 1 "1'1\WO.\Y,o,; "llQ~/IIV"""""~ll\,~l)tl 
f/O .folt:(Cl,IIICllldll.....,...Jt<X.I ol"'Jlt,IUll'OVIHl•''"'°": 1&.20f\ f..O, l !IG,.t;,8 
l¢it',C.-C,.-.tn:1.-Ac,,,~ aum,.'\v,-: 10.UM\tf,c,lll'Wtltytl)I T~ 
"t/\•IICll1~1Dt('90tl. .-.,~'Nl'~l42QC,____.,.,.,____ :J !.PA.~IWQ'-1k<,t),..'1fW"'"N 

WKlc..t 198)8'4J!,00'4,711-(tX) 
• IP:'NIUM« ~w~• 1~ 1 .ar-o.£0 ~ 

l•t<¢1¢0>•..lllr',)l9PWP,UI.... #~-.NI$ A,.U 
l·)•Q(OJW~ID°""""" 5 ~ (:C .•~Yllillf'l~1."1 latllf<;. C "-on 
hJ•C.CO:,af1tqul'tn.1.._ ·~lll.C....."'1ro,11_$,i,.... 

l<urt R. Buckte 
laboratory Oireaor 

______o.,.,___Midway Laboratory, Inc. 
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Labomto,y Report 
ft.APc.tc. tUIIA 

GeoclMmlcal Water Analysts 

Cu!tomer: Chevron Corporation LOIi#: 17104·9 
AddreU: 9525 Camino Media Dateltt: 10/1/09 

8ake<sfteld, CA 93311 ~out: 10/13/09 
AttdMtfon: Ray Franze, Carla S 

Ssmpl•O..,ortpt/on: ~ rtez 1000 Rev 10-3-08 

!DIQal 111111, JIIIIIII,, _,, 
~ Ca.,,,_ ~ ~ 

81calt)onala, HC03 122.4 2.01 5"'23208 0.20 Alkalinity, a9 CaC03 (ToloQ 100.3 ,.,,,,., $1.12"208 0.10 
carbonate, co., 0.00 0.00 5"'23208 0.20 Hardne,is, 89 CeC03 (Toti!ll 9.4 Olo,1 SM 23-UI 8 0.10 
~klride, Cl 28.1 0.79 EPA300.0 0.01 SeWnity, as NaCl 50.8 mg/I (Cale.) 1.00 
Hydroxide, OH 0.00 0.00 5"'23208 0.20 Coklum Carl>omtte 

Nitrate, N03 0.00 0.00 EPA300.0 0.01 Stability Index (5'iff Davis) •1.06 (>lol•> SM22308 NA. 
Sulfate, SO. 7 0.00 0.00 EPA300.0 0.02 La~elie1 Se!u18tlon Index .0.97 {t/OhH) SM2M NA. 

l!!ltl, f:lll!a!o!l,,I~= Ammonia, NH2 o.oo 0.00 EPA200.7 0.01 
Arsanic,/43. 0.00 NI'. A$!MC>6~1~ 0.10 
Barium, Be 0.00 0.01) EPA2007 0.05 C<lnductiv!ty (Measured) 312.0 SM2St08 0.100 
Boron. e 0.10 0.03 EPA2007 0 .10 Resistivity 32.0513 -or.n'• (C,ic,) 0.0005 
calcium, ca 3,56 D.18 EPA2007 0.05 Specific Gravity (60/60) 1.()002 .... API RP45 0.0005 
Iron. Fe 0.61 0.03 EPA.2001 0.10 Ionic strength 0.003 ISM (COi<,) 0.001 
Magneelumn, Mg 0.12 0.01 EPA.200 f 0.05 pH 8.18 SM ◄SOO H S :t0.01 
Potassium. K 0.81 0.02 EPA200 J 0.50 Temparstun1 66.0 -•• SM zsso e t o., 
Sodium.Na 58.0 2.52 EPA 200 7 5.00 Total Diss. Soll<l$ {iOS)' 213.7 {C8':.t 0 .1 
SlronlilJm. Sr 0.00 0.00 EPA.200 7 0 .01 Total Sus . Solids TSS NA - SIA :!S40 I) 5.0 

QC - -
Meas EC -Cale EC , . 1 

Sttlca, es S!02 30,6 NA SM3500-SI 9 TOS • EC Raijo 0.6S 
Socllum. Na (Cale.) 58.0 2.52 API RP◄ S 2.10 Measure<l EC• Ion Sum 0.9 Ctlion {0,9,.t.1> EC. 

0.9 - (0.$-l.1> EC 

POI. , flW'MallGIIOA~Ullt- n,,.t,,o'11111Mit'N:11Ullbt...,Uti/Uf'M.-:l --~ ~tl~W~"-1-..fnllj(IIAI~ 1 li"WwtlWJJ,.;."'ECIIUlllnl ll'INQt!o:lflllte.u,,u,.ooo,,, 
HO ,lf«~i~POll - •Yu,..,...,v,...,,w"'-'.. ,...,--o,. '" t ~ 

'°"' •~#'IO#IJOII- 2 "SN, "YI'!".* ttN~~ltlt ?fflll'Q 
HA. - lhi4~1b~ W Vl'l-1''011HII~ 

QC 0.14 l. fJ>A.'~IIJlo-.e.JMi,l'fl,llld'''.rit.< .....S 
w..-.~,..uuA.t.oc,w..1MJ11' 

4 ,,l• .....,,..<',/O,..,ie-,•11111111Y.'l•I~ (II ~ 
(•) ..C.c.o>"Ml tDtu:lornooa-. (t~~.~Af'~ ·--(,I • CtCO) _.Ufdto-.:.',. ,),.l"llNorl,C:C , 'AOC!-,YfntfT~.•~c C f'W(n 
O> • C<OSl:l lf1..q,.,,Ll,f...., f."-Oo,,rlN.C1IJllflOtt~E..wklll. 

Kurt R. Buc!<le 
Labo18lory Oireclor 

Midway laboratory, Inc. 



uborato,yRopott 
t.u.,,c,,c,1_.,...,. 

Rw1MMII 

CLl$lcamtr. Ctu;wron C<Jrporat!on 1J>9 •: t7<1»-10 
11.-...., QSlS Cam&io Medi.a o,,. 111: 12/3109 

Balemield, CA 83311 011.1.t ComptNd: 12/1/09 
Att~n: Ray Fran.t~, Cart.a Semprun Ort# tt.pqrtod; 12/U'~ 

S.mpl• o,,si'11P</on: A:ea 1000 ...... J ,,,.. ..-· .......... PQL QIIO\/lrloM ...... .... ........ POL 

Blc.art>ooato, HCOi"' 0.0 . 0.00 ,....,.. 0.20 Alkallnll'f, ••CaC03tTo!II) 0.0 &1.t:2:3:»8 NA""' CatlliOna.le, cot 0.0. 0.00 &1.m:!i09 0.20 esCaCOS(WJl>°'!l..vt,. 0.0 e-..2J."9a IIA 
1 ""' Ctl!Otkl'e. cr 2440. 68.82 ........... 0.05 Hen::lneu, as CeCO:s (tel::.J 1217.5 .... 6Mz:M08 NA 

H)'droxida, 0H·1 0.0. o.oo 0.20 Salinity. c.ailc. N~CI 3908.4 ..... t"""-1 NA 
4 81,~500-80,t~Suffete, S04 2.2 . 0.05 1.0 Salinll'f, from Clllo,o,11'( 4408.0 .... {C...) NA ·-· 

S\Jlfid6, S-1 0.0X 0.00 $1,MS,00,8,~ 1,0 c:Hclum C'a<bonate 
a.u600,£0a,. ....,Su!Na,S0,,4 0.0X 0.00 1.0 Sl.lbllll'f !Mox1'-",;INl •7.95 u.t:23308 NA 

Stebi!ity lndax (.Slifl'Olhili} -8-03 R.,, ◄'"' '"' 
...-,... .,...-·· - ··· ......... ,CL ft..... PQLMMl'!CM:U 

AmmonCum, NH4" o.oox 0.00 "81'.tOd&IQ 0.10 -
Blriurn, ea·~ o.oox 0.00 EPA:001 o.os ~ndU<llYll'f (M•-red) 6510.0 GM2s1oe 1000"""""" Botol\. e•1 4.24 1.18 EPA 200,7 0.10 Rll!ISIS'triffl)' 1.536 ,0.~) NA 
Ce!c!um, co·• 319 . 15.92 6P.l 100,1 0.05 SP<Ofi< OnlYll'f (80/$0) 1.0031 -- APlfU""" ,0.0001""' Iron. Fe*' 445. 23.90 £:PA 200,7 0.10 Ionic~ 0.07 1$(1.1) ,0.le) NA 
Magneah..-n, Mg., 102 8.40 !PA 200,f 0.05 pH 4.25 t,IH6ook8 t001 

T~mperaJ.ure 68.0 -•F (ll,12~8 ,02 
Pot:atuim. K'* 35.9 0.92 EP/t.2007 0,50 TOWII DIS.&, SOl!tt& (TOS)• 36S7.9 ~Ql:!111\.) NA 
Sodium, Na'' 310 . 13.47 fPA 200,J $,00 To1a101... S<>ll<I>"" 1eo·• NA NA - """"' StiootKlm, S,♦1 0.00 X 0.00 EPA 700,1 0.10 CC ic..-.<~1 ""'' r.-11•"··-"'· .II!!!!!! 

Moa> EC• Colo EC • M ·No'lt (IU- 1.1) ec:c_ .,...cv,,; --· Jlel:tl-Odl, -·· TD$. EC ReUo::: 0,58 "lobloe (~~ •0,10) iSIOf 
A.rs.en!~ Aa+l ' 0.000 0.00 fP.A 200,1 o.oin Me.uvred EC .. Ion Svrn • 1,0 ~ (OJ~- I.I) ec 
5""8,"" SI02 &$.$ 13.51 £:PA 100.1 0.10 I.I 

1,..,.. (~0-1,H EC 
Sodh.m, Na•1 (Cak:.) 309.7 13.47 A.Pt AP'5 NA Cek. Na~Act\JaJ Na = 1,00 ...,., t~ws~1.o?) 
ChtOtlde, er' (Cek:.) 22&9.3 63.73 M't RP4' NA tlaCV(N.Ct Calo,)• t.00 t0.tlill• 1,1Xl)"'"" 0¢ • Arlklfl • C.tfocln 8a~l'IUCtftitnt 

OtgMICAlli:ain!ty 0.0 X 0.00 °""""°"" NA ~~~ _,_.... Aoat9W;llt%o;K,~ 
o.u NA :11).:tf!14K1: 

!i<ll.li a.o. 100 NA :I 2,. 
MOl. -~°'1~\il'M. 
fq,. , flrlO!CIIQ.ialllllll,lll(tl\Jl'M • Tfot__.~~t<#lo+,.~O'.~H-.iWI\ 

160-S:,O 
Ania".cnari a.11ron • 

133 
-3.8 

:1 l• 6,. 

•q,ocifclmlb otp-odllob'I uw:t~ol~•~I~/(.5)(N.~. 
N.D.• fknOettmd~POL) 
11)$" • C.Uo!'t IIJ'ld eni0n CIU'!I • .8!:f!<!r,oo· 
II.A , N1;11,ppl~ION"'1, 1. AAVt--AWWA:.~ ~krtlJ'lll E4ffl1""~ 
t • S..in qJW.f11t1'1UW:S\'f1.u•W1tt1,· 1i,.:ot1. E4. 1m~ 
.. Cf,~HW\fl'l'IW...... :t.A&"TM; ·w,u.r,•:mt~~ ro, T-5t'IQ 

lliiJv-.,o{Ct'1, -60.f-2* ) u,0'-1~\'ol 110t.(l2 
-1' • t,Ol~k# 2€PA~1fotGl'anlc:llfMMlyll1of\V1!W'wzl 

Wtcbt." IWB'A-600M-7J.020 .,.._,..,,,... -- '-U't. •.......,,..11otOO.i:'v:ldWA'I_,.," 19$1 ~.(4.~ 
{♦} ~,..IW>O:IIO~tcJJ)lt4ill , F41'0+t\m illMl.llt, 1'PJ flF i,. 
N • e.ca, .ti llW'dllO dll"°""' , !I. f>.ffl¢1'1, C(:,;",1i""NW.t!trT~," l*C.~lf'tll'(...;l!HI.SU, 
(I) • (:ac:,:;;,o iu,ltqi,.,ICW!'.1111\ 1"'~.tU-ANIJ1Ubo.ly.ueee.l..ulNQ,,Mlky#.IN~• 

oc _______ ....._______ 
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LRl>oratoryReport 
D.»'Ollt.11'MA 

Chovr,:,n Corponu.lon L,g •: 17830,,4 
8$25 Camino Mo<Ua OIi• In: 1114/tO 
8s>.,.lleld, CA 8$$11 Oll.l• eom,r,Ma: 1120,10 

Attentlan: Ray Fnuu:s, Ceria Semprun O«t.t f\1p,Qfflld: 1/21/10 
sam,w 0'9Jir:rlptl0n: ~•111000 
- .,,..,. ... . 61:irtttQd ,. POL C.k11111U9nt A..... Millhoclt POL.. """" 

8IC:;Ut>OMIO, HCO,t 234.9 3.85 -· 0.20 Alk~II)'. u C.C03 CfOlall 192.5 .... 61.tiJ208 .,,,.... "" C.rbone.la, 003' 0.0 . 0.00 0,20 n C&COS ~"" O!V, AA) 192.S .... GM2.:tJ08 NA 
Chlotid&, cr1 129 . 3.64 ....,..,,,. 0.05 Ht11ro'nion, a, C-a.COt{CC~ 126.2 .... 6)fl)d9 NA 
tt,,troxida, OH'' 0.0 . 0.00 0,20 Sainlty, ale, lla,cl 425.8 HA.,.,=•• <=> 

t:4'4~,JSIMate, SO.f7 0.0 . 0.00 1.0 S11inll)'. f,om Chkwo~ty 233.0 .... (°"') NA 
slffi:16, s·1 o.ox 0.0D ai.moo,t.4 1.0 caktumCol1tlonat9 

S1111114, SOf a.ox 0.0D GM-t$00-8Qi4 1.0 Slabil!ty fnd&x {l..8nglMf) -0.39 w:uaoe NA 
SLBbi!!ty Index tSliff OtM) -0.48 ..- ..... "" 

.,...., ..-•. . 
MilllH>d•. P0t. -·-- llfH.1'101U ·~ Amrnonklm, NH4•~ o.oox 0.00 At.U.l06SUI 0,10 -

8111rium, aa·2 0.08 0.00 £:PA 200.7 0,05 Comuc,Mty(Mo- 816.D ....... SM2Sf08 1000 
Boron, e•1 0.13 D.D4 l!!PA200,1 0.10 Realstilti'ty 12.255 -·· (c.Jo) NA 
Celclum, ca·• 32.2 1.61 EPA :XX,,7 0.05 SJ)OC!llo G<avlty (&Q/80) 1.0009 ..... APJRP-t.5 .....,., 
lton. F•'' 3.04 0.16 EPA200,7 0.10 1on1c atMtlO(l\ 0.01 ,s cµ} (C"'-1 NA 
Magne,1um. Mo02 11.1 0.91 l:;PA2D0,7 005 pli 7.52 8AA4'00Hfl ,0.01 .,T<impo/'61.ute 68.0 - SMl~8 :t0.2 
Pata:e.s.ilm, K'* 4.78 0.12 l!!PA2i00,t 0.50 Totet Din. Sdlcls (TOS)" 510.2 (MC.-:Su,._t NA 
Sodium, Na'' 95.0 4.13 li:PA100,7 500 TOUl)Dln. SolldsO ,e,:. ♦c NA NA 
Slrontfum, St2 0.00 X 0.00 1£.PA.,7 0.10 OC cc.,-.,co-wi ---·it 

-- - l.i!I!!l!~··· 
--· --·, MaoEC. c,Jc EC. 1,1 '"-°"i tl>.t· 1 I) ECt:.. 

,-, tll\Od f. PQL ros- EC Ra11o • o.6$ "tlOk {V ,S. •0, 7V) 
Ar.l.enlc.,Aa~ - 0.415 0.02 £:PA2Q0,7 0.002 MMsurocl EC~ ton sum 111 0.9 - (l>.0,1,0 EC 
Silica, a, S102 90.7 13.07 f.PA20H 0 .10 0.9 ilHl•t.t) !C 
Sodium, Na'' (Calo.) 95.0 4.13 J.l't AP.-0 NA Cele. tt.a -Actual Na• ,.oo - {1)9"9•1,«1) 

--·~ ChtOtlde, Cr' (C.!e.) 111 3.13 API .,.., t/A N.CV(N.CI CIIO.) • 1.00 Ht:GI co~- ,.oa, 
0C · Arlhin • Callon Eb:&.tM<tCrlwrla 

OrganICAIU!in~ 0.0 X 0.00 c;,.,,,,,.,_ NA Mi!!!!!.<gl!!MI\ -- A((lllo&IM~Offl'~ 
o~3.o NA to:a:IIWl,I 

ti8II.I. :u,100 NA .... 
Mtx. •,,.......Oll~t.W. 1<>.0,600 1◄ 1:t,61"t. 
~ - Pt'lo:C(.fl O\l.l~Ui'!',11- 1l'lll _,.,.,..~QIMUll'l tit~ad'M'I.-,..,._, A/l!<>n.C:.tf.On Ba111nu • -3.S 

~fl'Maol~fM•OOJJWtt:Jttlll\.t~~~tS.'<MIOI.•. " 
tl,0. • t/OI ~~PQt.J 
1DS" - c.J!ot,•rw:t.-llorl IIW!'l . 8!'!rt:n9!S 
tiA • Nol aPOl(.IM IOtfPCII\ 1,APH/1.-AWN'i,; "814h<llrdMt\l'lod11¢,<ll!e £-1"'/IIMll'I 

qtWttttWWW.W,,,,_," 10-20~ €Cl. 1-.M 
-01~1ol!SIN)'-..a1• 2.N;JNj-w.rtitf,"1007~1\~,0,ft~)i'!O 

thif V'lll, ((,1'1• 604~ tk:.l IM W,~l'Vot. 1U)t-OZ 
X • 1.0t ...... l'rlNIOt 3 . l!!PA,,'1.ftthodsfOll~MdJ'l,kofYl'lll!oof~ 

l'"""' 

.........,_. W;:ur.c.• )983 D'A.«01~•7.!'310 

ttdl!ltybtda 4.M'1:•~ot~~•tlil0I :~ SCI.~~ 
(•] -C:..CX:O'M1!111ft4f.O ~- P~l!'OM"'1!t,N'f RP'-5, 
('} • ~3~ I IINS IOdcUot'l'41, , .P.alZCWI, ca:;.:"~W--T'~.~ tll«l¢#nD~ P~e.i.e•. 
{l) • <:tcoillal~. Ta.Qt.r,,1/lyef..AM'.lrtt-fitO.lyMc;..f•~Q,wll)o'bt..,........ ..______ 
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Laboratory Report 
l'lAPC'tt't. tJ.MA 

Geocmunlcal WaterAns~/$ 

Customtt: Chevron Corporation Logl: 16584·9 
Atft:lt'U.&t 9625 Camino Media o,ua1n: 6118/09 

8akel$ftel<I, CA 93311 euteout: 6/22/09 
Att&ntfon: Rey Franze, ca,1a s 

Sem/Hfl De~r:rtpUon: Ml•D.1·5 Rtv104.Qa 

~ l!lAII. lllllllSli£ ~ ~!e!Wf.Ot"t• ~ E!lli!l!ll!lJ 

Bk:alt;lonala, jiC03 330.4 5.41 SM:!3208 0.20 Alkalinity. as CeC03 (TotaQ 270.8 1~ SMll2<lB 0.10 
carbonate. co, 0.00 0 .00 SM23208 0.20 Hardness, es C&COl (TotalJ 90.3 "'O" SM:!3408 0.10 
Chloride, Cl I 56.2 1.59 EPA300.0 0.01 Seiniiy, es NeCI 101.5 'Ill>' {Cale.) 1.00 
HydrolOde, OH 0.00 0.00 SM23208 0.20 C&klum C..rl>onate 
Nilrate. N03 0.00 0 .00 EPA3QO.O 0.01 Slab<ily Index (Sllff Davis) 0.06 ~-) SM:!2308 NA 
Sulfate: S04 0.00 0 .00 EPASOO.O 0.02 Lanoeller Saturation Index 0.15 (tltJ!M) SM:Nn NA' 

J!lllll, J!ll!!l!l. !u!!!l!!I.!!, ~ 
Ammonia, NH2 0.00 o.oo EPA :iil0.7 0.011Arsenic. As 0.000 NA ASTM De91~ 0.005 
a,,~,,,. Ba Q.16 WI.O EPA ?00.7 0.01 C!J{lduc!Mt:f.{[ltaasured) 8JO.O SM25108 0.100 
Boron,8 0.56 0.16 EPA ZC0.7 0.01 Resistivity 12.3457 - (C"'-l 0.0005-· C8k:ium, c- 30.80 1.54 EPA 2'l0.7 0.01 Si,,c!ffc G_ravity (60/60) 0 ,9984 APIRP4!. 0.0005~ 

Iron, Fe 0.35 0.02 ePA 200.1 0.01 Ionic strenglh 0.008 tS (1,1) IC*l 0.001 
Magl1&$fuil111, Mg _3,22 0,27 EPA2C0.1 0.01 Pl! 7,~3 ~ SM4SIJOH8 ;1; 0.01 
Pob!S$ium, K 4.95 0.13 EPA 200,l 0.01 Temperature 66.0 .. SM2SSOB =0.1 
Sodl.Wl1,~ 110.0 4.78 EPA 200,1 0.01 TOl8101$$. S<llkl& (TDS)' 53§~~ t!IQ(I, !Cale.I 0.1 
Slnlntium. Sr o.oo 0.00 EPA 200.1 0.01 Total$ . Solids TS$ NA n....-1. SM26400 5.0 

QC l.!mlll 
Meas EC • Cate EC , .1 (0.9•1.I) EC 

SIi~. as SiO? 42,0 Ii.A. SM3500,Si8 TO$• EC Ratio 0.66 (o.GS,0.70) ►2'QQJPS 
Sodium, Na (Cate.) 110.1 4.79 API AP-4$ 2.10 Measured EC • Ion Sum 0.9 c- (0.$-l.l) EC 

0.9 ..... (0.9-t.t) EC 

"°'-·~~"""" · h....,.lt-"11111"1_,bll~~ ...,._. ~ -~llffll,ofpao, l/'d~of4'•-)iOCllmt!l'IOO)l(Vr I ~W1-,:"'Q.u<d.V¢~l•O'lt~q1 
H O -kol~(t.tl,cl,i,PQL) 41w,c,wn"""'t'IUl/tf" 1~111 £"- 1~241& 

c-...._ 

10$•-~....-~ 2 AST'M;"',WUJ,"198)~~~ ~ 
11 "- •N«l~iO~ W IMl'.-.J\'dl 1.01.(Q 
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Labo1'1to,y Ropo,t 

GQr,..Che.mh:'al w.nsrAnti/ya/a 

cw,,-. Ctur.rron CorporeUon (.QgO:: 14!i&-$\,6........, M:2S CemOlO Media Olt•ln: 7~ 
8.W-."tSftt'lld. CA 93311 Ott•C'~M.M:I! 7114109 
R4tftanH Olla~! 7Jl151'Q9 
Mi-01-e 

An"'9 . .. ., M1:1hod#. POL C.Jcwd'ON R,..... - ....,... POL 
lllclrtona!O, HCO,; 327.8 . 5.37 ISLC:23-20 8 0.20 
BtoMidtt. e, 0.0 X 0.00 UA.30!10 0.05 AlklllnltY, n C1C03'1WI) 268.7 .... s..,,~e NA 
Carbon.ala, C0,1 0.0 X 0.00 eAA:$208 0.20 nceeos,-.,.,,.,.., 288.7 .... ........ NA 
Chlorid&, Cl'1 207.0 . 5.84 EPA~O 0.05 Hnne,$, a., cac~ <C~Tc.> 8B.1 .... $1113U)8 'IA 
Fluorkkt. F'1 0.00 X o.oo U'A. »>o 0.20 Retrective fnde11: NA.,., "" .,., 
Hydn:ocid&. OH"1 0.0 X 0.00 ...,,,.. 0.20 SallnltY, n N.ct 374.0 """ 
IQdid(t, 1"1 (1~111) 0.0 X 0.00 f.PA.3(11). t 0.05 C:etclum Owtlana(e '"""' 
Su!fe.1&, so.... o.so . 0.01 f'PA.:,00.0 0.05 Stability fnde:w: ~tlf) 0.12 tllololll.) ...,,,.. NA 
$u!fide, $'1 0.0 X o.oo SMtSOO.IS~ 1.00 SIOl>lltY ln<lox{Still o.,;,i 0.04 111:cir., .. 
Su!fik't, s0a·l 0.0 X 0.00 ...~- 1.00 "' 

,.... ,. ........ Me1ttodl POl 
Ammonium. Ht14-:r 0.00 X 0.00 A$YM0tl011J 0.10 
Bal\Um, aa·2 0.19 . o.oo EPA::00.7 0.10 Conduetivlly {M&aO\Jl'Q(J) 1100.0 a.12:!.1()8 1000 
&ot'Ol1,8'' 0.38 0.11 U,J>..:a,oo.1 O.IY.l Res.i$tivi1y 9.091 -·.,.,,. NA 
C9ilcium. ee•t 1.49 O'A200.7 0.05 Spocitio G,oylty (80/eO) 1.0004 .... APIR9 ◄$ i0,000129.80 ·-· 
fl'OI), Fa"3 0.44 . 0.02 UA.l<I0.1 o.os fonlc Ml'MQth 0-01 1$ (IJ) .,__, NA 
Mag11Miumn, Mo·~ 3.30 • 0.27 t::PAm7 o.,o oH 7.92 ""' l!iM4500H8 :tO,Ot 
Manganase, Mn•2 0.00 X o.oo f.J'A:200.7 o.os T•mpi11u·awre 60.0 •• '-Lt~& i:0.2 
Potau!urn, 1<1 6.14 • o.u; O'Ai007 0.10 Total o,,., Stild> !TDSr 684.7 -(M.Qlt...,.,~ IIA 
SodiUm. »e., 109.0 . 4.74 UA:U0.7 0.10 Total Dis.&. Sdi(lt.@ 180 •~ NA n'q/1. NA°'"= $1:rontlum, S,*2 0.00 X 0.00 t':PA:iQ07 o.,o QC ,,-;...,,('..,.,,,,, ....... ~"-·· lolm!I 
Zinc:, zno::t 0.00 X o.oo f.J'A:200.7 0.02 MINK EC • CQk: EC = 1.0 ·~tiUl ♦ t .1) 1£Ct 2IIOO...., m•-'L ,.-• M11Cho1U. POL TOS • EC Rollo• 0.8'2 "Nolt {.05~•0.70} !~ 

0.0 X 0.0 A&fMO..Ur 1.00 M&arul'9d EC - km Sum = 1.0 =i io.Sl+1tJEC 
Fonnate"""""' 0.0 X o.o .A.8t\l (),OZ1 1.00 1.0 tn-1.1) ec 

l'<oc>lona!e 0.0 X 0.0 AS'fM0~7 1.00 CtJe. N.a •A<:\ial Na lSI 1.00 ,...u tl>.t8+1.02) 
OrganicA!k.allrtit)' ox 0.0 Cll...-rot1 Pl.I). NA NeCU(Ne.Ct Ce.Jc:.J = 1.00 t.-.:CI {Off• Ul1} 
lithh . .m, U 0.0 X o.o t':PA.N07 0.02 QC •~• CfllltAS,\4,•,<♦~ 

Sillca,H S102 30.8 . 4.44 f.J'A:200.7 0.0, ~IM'\~moqlL&uM ~t,r,~ 
Sodium. Na.. {Cele) 109.0 4.74 API RP ◄S IIA 0-l.O NA t.0211\.tCt- :5.0·11>.0 NA ,21, 

MCI. • -..~l'l0&1 o.titd\on 1.111'111. 10.0· IOO 22 t.2-51'-
PQ1,. • Pladll::atQ~U,,. • fMt::...-,11l~ll'lllltAl'lbf~at111t~~lll Mon •C.i:kan 8•hM:o • o.o 

1peo,:ik lirrltlvfptocillion•ntt90Ct.ncyotb t/W)1,atmolhcdologyt6.)lM~. " 
!lO. • !et ~(bolow POI,.) 
1'[)$• •(;-.on&llda~•IM'l'l.. 
AA • IC! ~t-lt6o l'llp0,1 , \,AP~Vl'NA; '~M,lP'l(IIQ'lfWll'l♦ ~IOI\ r-...,, -ofWlttl:t'.-.:1 W,IMJ l/i11',t1.* 1~11't. l':<I. 199i,',1.& 
.. 011~M~'N/114i11Yt!♦ l. A&fll:"WMf: 2007.1.a,,_, ~fotTnllr,q 

!JIit ~ tc.•2• $04-,etc.) ft1 Mat411111Vot, n.01.qz 
.l( • HtilNl»(Utdfor :S. EPA;~tk:r,~1Milill)1!totW,l'!Wtrw:f 
~,m(:4/'00lll,I.I♦ \V.blc: Jffl EPA,(,()O{H}-020 

• ..Apt; •Jvwi.1)1,,1, of0Uiot:1Wrl#t.,* 1~U 1"::I. 1£4 Arn~ 
(♦} ""C,,OCJJ ..... 1 11,W:S IOP"dPII!•, "14l'Oi41,lll'IIAll!Mt,AP1 P:P•S-. 
( t • c.teO),,_,. Dtnd IDQl:UCl\lt. J,PUlon. CC..*~WtliUT~.*1NO~pt,,t,1~84,_ 
(.t) • ¢.:xxll ► al4'Q'.I~ , ,.__(ll,,llt,•f•Alwl,-.kkOV,wCeoluU..o-,Jk)'elOt&.l•plot 

oc ______ """'-------
0&1« _________ 

1.00 
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Labo1'1ta,y Repr>rt 
fJ.»l'Ctll. )lHA 

Ch&YtOn Corporeuon 1.oQ I~ le.612.J 
11515C.m'noMod• 0.1-ofn: MII09 
Bakentlelo, CA 83311 Clll•¢al'Jtpldll4: U10r.'<$ 
RayFl'\'ilf'lZIO Dttt R4po,titd: V10IC$ 
Pn,ddtM 1000 

....... ·-· ......... .. e,, - A U !ffl POL ltl PQL"' '" "" '""'°"' B!carbon.et&, HCO.). ;lt,1.5 • 4,61 ..,,.. 0.20 
Broml<lo,8' 0.0 X 0.00 EPA~.O 0.0$ Mal"nlty. ""CaC03 (Toi,IJ Z)(),7 61,1~8 NA 
CeIbonM1, co~·• 0.00 X 0.00 &LQ~I) 0-20 as CeCO'lt!mOt!J All) Z30.7 ~· SU):i:208 tlA""' Cnlod<la, er' 73.7 • 2,0$ tli>A:,00.0 0.05 Ha.rdnes.s. s, CeCOJ (CK,} 88.8 tLt2:$408 NA""' Fluoride, F' 0.00 X 0.00 UA~O 0.20 Retradiv& Index NA ... NA"' H)'Q'Qxld~, Of-i·• 0.0 X 0.00 61.t2~e 0.20 Sallnll'/, MNoCI 133,1 ,.,..., 1.00""' Iodide. r1 (10(!11\e) 0.0 X 0.00 fiJ'A:)()().1 0.05 carer""'" Ca,t,o,ud& 
Surttto, so,.;' 0.00 . 0.00 UA.30M o.os Stal)iity 11\dea (Lsnoli&f• 0.04 ...~, SJ.t~8 NA 
s.-.s·' 0.0 X 0,00 ~....m-ir 1,00 $tablity fnde:it (SdfOavit) •0.05 ... ,_,., ,.. ...........,,.Suffile, S01~ 0.0 X 0.00 1.00 
~ .,...- ..-- mr• M11hod,. POL --~•--, Q.lta RHUll::l ........ PQL 

Ammonium. NHi;-r 0.00 X 0.00 /\Sf1.10Hlt G.10 
Barfum, ee·2 0.00 0.00 E'PAm.1 0.0$ Conductivity ,,.....,ltd) 599.0 ....... &1.U5108 1000 
aoton... e·, 0.17 0.05 £PA200.7 0.10 R&Sis.tivity 16,694 NA 
Calcium, ca•7 (P,A.200.1' """' '°"'"' 26.3 . 1.31 MS Soe<:!OoGre'lliy (60te0) 1.0020 ..... APIR94~ l:0,0001 

tron, Fe·' 0.18 . 0.01 t:PA200.7 0.10 IOniC Sttel\Q'th 0.01 tS M <""'-1 NA 
M&gne11iumn,Mg•2 5.59 0.46 £PA20l).7 0.05 pH 7.96 ..... e,,,1 ,. m tt a :t0.01 
Mangane$f!I, t.-1n·2 0.00 X o.oo Q.0$ T_.,..,,. 60.0 ., &,.t:t:5508 tG.2""''''" Pol.U.lllum, K' t 1.97 . 0.05 EPA.200.7 0.50 TO(aJ Dis:,. Solid a(TDSt 405.7 ..,,,,_ {All-Cit.,-,,~ NA 
SCdlutrt N.au 16.3 • 0.71 t:'f'l'A200.7 5 00 T01810b,.Soli<I•@ ,a0·. NA -·· c,,- tlA 
Strontilm, Sr*2 0.00 X 0.00 f:PA21».7 G.10 QC ,<-~• ..,.~ ....... ~-···· 11!!!1!,t. 
Zlf'lc, zn·2 0.00 X 0.00 U.li.200.7 002 MutEC•Cll<:EC• ,.1 co1.1 •> ec: t:._,.,c ~ -...... ,,,--· MtO'lod•. PQL TOS, EC Rallo • 0$& ""t,t!. (0 $.$· 0.N) 

ACMak> 0.0 X 0.0 ~8T/',H)~7 1,00 M-euutOd EC~ Ion S11m = 1.1 (O,t• t I) l!!C 
Fonnsts 0.0 X 0.0 ASTM04t:7 1.00 1.1 """" tot•tt) EC. 

Pn,p!Ol'IIIO 0.0 X 0.0 A&rMo~, 1.00 Cale, Na ~ Actual N• • 1.00 -f',L&lj,. ~ft-I.OZ) 
Organi(: Alul!inity OX 0.0 OltYRN'I P~~. ,,A N.CV(N.CI Cale,) = 1.00 lk0 (O,M• t,o:lt 
U<hlum, U 0.0 X 0.0 EPA.:00.7 0.02 QC -Atll-, . c...t1-,8,,,ut11;1tCA61M 
SIiia!, u $;02 28.4 4.10 UA:2<10.1' o.so .....,,....Nlon.~ -~ ~bit"Clfftrl(,($ 
$odium. r-ia•, (Cele.) 16.3 0.71 API RPd NA O• 3,0 ..... •0.ZlfJtt:I 

30°100 ..... a2~ 
l#J\.•M•IP'iQ(l~JMIJ/l'lit l~O.eoo 13 ,a.,'4 -!)QI,• Pladlc:lf~IUUMU/?ltl • 'nit l°"""H lo,I 111,,(1:,1111 tit<tlll~ W'litl'tl1 ..oin Ariton ~c..von s.t.-w:• • 00 .. 

~'-'roucfptocitb, .-.cl ta:W11tyof11w •IIM'itol l'nfl~t5JI: tl'O\t 
KO. • lob! ClrtMdN (beb,,, Pal.t 
!M0 c.-Jorl fr'ld•nlo!'t IIU"l'I.. fWt/11l9!:S• 

I~•tJat~tIO 1111»1, 1,AP~WNA:"S11fl!W'd~lf.o(....f)i11ri,..._, 
!""'"' otWlt4ir.....,W_..W...,,"18-2011".E<I. l;,o,,l•ll'O 
·•~tti:loOl'l ► ~•ltt-1!• :t. Att\1; 'WIIIIWt;Q07A./lltll(.IJ\$0,:l'tt, fo, 't'11'!1,1 

tNtv.all.le (C6°;. $04"'1'o'!~· 
X • lb JwtlyrMJior l. EPA;"1.~,ft,,~IMW,,.cAW"'414W'ICI 
C,tkN,ll!tQll'HA,C:t W~~ 19&) 'EJ'A.«i0,\f,7J.020 

,.API; 'AI\.IJ,plt of0~"-W'14111,* 1901 ,21'4 ~ -~II 
(•t•O.COJ...,lf('ld!O~t. P~N"I IIIIAMI, A.Pt RP~. ·--
(,) • C,~~tl:ndID~. !.p411ZQt1,CC.."'°""t<1W1Wr1!~*1'lOOC.,,,~P~$.trSe1, 
U)•o.co31Jlt4'®1tfll.it'II, ll,tQ-..l:t!y".Z..MAJt,1,lltOtt.lfMGaod•...Qrw,,J,i!J of...,_,.. 

oe ______ c,,. ______ 
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Laboratory Report 
fLA.PC'trt. fJ.N4 

Geachom/co/ Watot Anolys/s 

Cus:tomiw; C~evron Corporation Log#: 17179-3 
A_, 9S25 Camino Meola O'al'$ "1: 10/15109 

BakersfiG!d. CA 93311 OaCocwt; 1119/09 
Attlfltfon: Ray Franze, car!a s 

Semp/,1 Outr/ptltJn: Producers 1000 Rl!N 1~3-<18 

~ J!lll/l, !!!9!l. .l!!!!>!?!!J!. fllYm!!,,l ~!Wlalf.ona IIDl!!t lt!!i!!2!!J! ~ -
BicarbOllllta, HC0:1 397,8 6.52 St.123208 0.20 Alkalinity, as caco:11rotol) 326.1 .,.. $1.123208 0.10 .,.,Carbonate. C03 0.00 0.00 s,m:os 0.20 Hardness. as CaCOl (Tololl 104.2 SU23<D9 0.10 
Chloride, Cl 67.5 1.90 EPAlCO,O 0.01 S<llnity, as NaCl 121.9 .,.. (Cale.~ 1.00 
Hydroxide. OH 0.00 0.00 SU23209 0.20 Calt:lum Camonate 
Nlttate. N03 0.00 0.00 EPA300.0 0.01 Stability Index (SUR oa.,;,;1 0.13 (NdM) SM223G9 NA 
Sulfa1<1, SO. 0.00 0.00 EPA 3()(),0 0.02 l.aooefier Sa1uration Index 0.21 (N06Hl SM203 NA 

Ammonia, NH2 0.00 0.00 EPA200 7 001 
Arsenic. As 0.00 NA ASTM0&919 0.10 
Barium, Sa 0.00 0.00 SM350()8aS o.so ConduclMly (MHsur&d} 950.0 -· SM2S108 0.100 
•eoron.8 Resistivity 10.5263 (CGIC,) 0.0005 
Calcium.Ca 26.3 1.31 Sf.1350(),C. 8 o.so Speclfk: Gravl1y (60/80) 0.9998 -· API RP45 0.0005 
Iron, Fe 0.00 0.00 s-.F•8 1.00 Jonie &lrenglh 0.010 ISM - (Ct!<.) 0.001 
Magne3<uqm, Mg 9.33 0.77 s-."!g8 o.so pH 7.98 SM ◄500 H 8 t0.01 
Potassium, K 1.87 0.05 SM3SOO.K9 0.50 Te~eralure 6&.0 -., SM 2ssae :t0.1 
Sodium. Na 168 6,87 SM3SO()..N' IS 6 5.00 Total Oil$. Solk!& (TO$)" eeo.e 1'!11'1, (Csk.) 0 .1 
Strontium. Sr 0.00 0.00 ~PA200.7 0.01 Total Sus . SoMls TSS NA $M25400 5.0 -"""" QC 

Meas EC •Cale EC 1.1 (0.9,1,I) EC 
Silica, as Si02 38.7 N.A. SM3SOO-Sl8 TOS. EC Ratio 0.70 (M$.0.70) ; . D§ 
Sodium, Na (Cale.) 157.S 6.85 API RP-I$ 2 .10 Measured EC - Ion Sum 0.9 C1illi:ln (0.9•1 Hee 

0.9 t0.9•11, ee -
,O.,Pr..wQIIO'W"!~\i""'•l~lo-..,.,....,1..,_~_,.Al..oi'rWt't'1!4•"""' -f1PtOll,:"""'-tlprcN,1Cnn:IIIIXV1'tl:IOlll11Ml')tl)II~ 1 ~\'YJ',;'s.nSIJll~l'UIN~ 
>1 0 - 1.Xo-.-dl,r.lCvl'a,) ,o,IIYll(:fl """WotlftY/.-.1' •~1()0ri ta I~ 
f0,S•.e.,,i., ,r,r;1,_H'!lff'llll"lo'I. 2 ~l'\l;"\Ylrtl"."1;&1~~~f.-V 
It" • .,,,_ ~tilt~~ oc.______.o.,.,____ ) f.PA.~l'1t~MJ#M,ol'lllltfflll'd 
C"1CI\MD t:"""""'""' \WlflU:l," IM) ltl"A.elOQl4.~ 

.( ~l.' ANrfW(.;l(+l"...Yr......~,t,&1::-,Ct<I ~ 
l•)~_,....,..,plQIII\¥,. ~...saH.H'1A,,S ·--
H•c:.etJ>•;i:ftm»cl~ ~hllQ:\t:C..'~Vl'llW'tT~.' •M'>C. C.p...uta 
ltt•C-IC03"'•~111 &~i,tt,.,OltrCOd~St(IN 

*80IU.n(ltNt~ tsborstory Director 
Midway laboralory, Inc. -------· 



l.ab0111tl>tyRoport 
£1AJl'C11t.tll'MA 

Ger,..CJM.mtr:sJwat&rAnalyaJs 

Cu1tom.r. Chtvf'Cln Corpoh!IIJon \.og I: 17830-7 
-.,_., IIS2S C.mlno Modla O.t•t11: 1/1411~ 

6--r,llol<I, CA 83311 Oat, C«llp!Q';f: 112(11(0 
AtrentilJn: Rey FAIIN:e, Cerf.a Sem11run Oaw~;il41/((> 

Ss-mpl,e De.acrlplicn: PfOdb(en tlNIII 

--· UnK.s Mil!hod I l'CL 

B~l&,HCO,,-1 379.3 . 6.21 g~a 0.20 Alk&Mn!ty. H CeC03 ttct.al) 310.9 ~• &1,u:r10& tlA 
Carbonate, co;' 0.0. 0.00 8~8 0,20 H CeCOS ~O!Q. AA.} 310.9 l!'IC>' 8,',fn2()8 NA 
Chlotkle, Cl'' 86.3 . 2.43 5Mf50().Cf' 0.0.S Hantnen, as CaCO:UCOIC-~ 119.8 ,rot SMn408 NA 
Hyftitlde. OH"1 0.0 . 0.00 &1.ttr!O& 0.2() Sainl"J, calc. Na+CI 491.2 ""'P-' {Ctl:.J tlA 
Sulfate, SOi2 0.0. 0.00 $l,\,45¢0-6CM~ 1.0 Selinlty. from Chloroslty 15S.8 NA""'' {C,11¢.) 
Su!fida, s•t o.ox 0.00 $WS00.44 1.0 C:aJch.rm CiHtlon.afe 
SU!tito, SOi<t o.ox 0.00 AUQ.803~ 1.0 Stabmty Index~ 0.41 ~ GM:2M08 NA 

$lat:wl!t'J tndax (6lifl 0°"'6) 0.32 

c..... 
Ammoni'um, NH4" AS'U.tO&&l\9 0 .1(1. 

BQrh.m, sa"' £:PA 200,1 o 05 Conductivity tMoa:i.urocl) 920.0 ~·· $M 2510 8 1000 
&oroo, 6'3 0.16 . D.04 l!P,U00,1 0 .10 Re-s!!tivity 10.870 oiwn (C.1'.) NA 
Cak::iC.lm. C•'' 33,$. 1.69 EPA,..,, 0.0$ Soo<lflo Gravity (II0/$0) 1.0012 wit, API RP<C.5 t0000I 

Iron, Fe"1 0.23. 0.01 EPA200,7 0 .10 rcmiC stn1111gtt\ 0.01 1$(1.1) (C..lc.l NA 

M19n~m.Mg'2 8.50. 0.70 6PA :!D0,7 O.OS pH 6.09 t:;,.t~M8 1:0.01 

Tomp.,..... 60.0 AU:«)8 t02 

Polanlum, 1("1 2.16 . 0.06 l!!PA~.f 0.50 TOleJ 01!91. 80116' (TOS)• 637.6 NA 
Sodiium, Na"' 127 . 5.52 EPAl<lO 7 5,00 TOIOIO!n.S.114>@180"• tlA 
Sttonllom. s,·' O.OD X 0.00 l!!P.t.:::tll).1 0 .10 

MoosEC · Cel<:EC• 
TOS • EC Ra1lo ::: 0 .69 -tJal• ...,.,.,,..,,.. f;PA2W7 0 ,002 Mell-1oUt'Od £C .. ion Sum• 0 ,9 ~ (09 • 1:f) fC 

s11rca, us;o2 5.49 E.PA~.7 0.10 0.$ MOfl (Oi •1.t) EC 
Sodium, N.1·1(C1rc,) 127.0 5.53 .\Pl RP◄ S NA Cale. Na • ~ualNa :;; 1.00 Kl,!/(. tot&• t,Ol) 

ChlOrid&, crt (Cale,) 64.4 1.62 ~ RP,.5 NA N.CV(N.ICI Calo,) • 1,00 !'-!Ct (O.K • 1,0;I) 
QC • At!k,1t • C.Cl,;,nOl\a1- c.tl11it 

Organic A.1kain!t'I 0.0 X 0.00 NA 1-----n..,,,e,,.,._,i.,,, l'Pltqft.$VAA........ . ~tll,f> ti. Oltr~ 
0,).0 '" t0.2moq 

lll!ln; 30~10,o NA 111l'4 
1M~fl00 17 1tl~6w. 

POL •~0...11111A6ot'iumlt,1M»-,,,e1!l...-.!1Nitat.tiot~ad'liorved~ ANoft,Cf.llonS...tH:4• -3.7 1r. 
~~lilfptt,:l'llJOl'l•l'lll~iltM~l'M1~(~MOI.J, 

ti.O.•tlO!OM~~POU 
l't:1$" • ~~11'11!MWI'!\. . 
NA • !i«-OJll~10NIOCI'\ I AP~AMVA; 'S1.....WO:Me!Molltfet!M~ 
t •- -Ofvt#JWW ffil,ilw.iHt 14-Nlr'I, Eel, 1W2""8 
- 01~1or1t rr.r,..._ ,2 "81"Ui "Wf'IU,"2007/111\ltfll::lln 6odt,:tftotT~ 

U'flSVMl&{Ca'1. SO.C..., ele.J 
X • tiCtMWl:HI« 3.EPA;.-,.llllrl0dl,fat'o-.-iiclJM#ffpltot~wancs 
C.h'W'IOC~ W.u1c:,*\9113 ePA.«O/M),0'10 ..,...,,_ ◄ . •Pli •~Of°'41t~ Wf:M~." 1Nt 7J'iCI. ff~ 
t•) -C.Ct»•MI~~~. ~milM.t.API RP .. :S. 
(,) • ~YIIIIIU'l(l~d,4toh't, $~G,.c;::.;•~~T~." l~C41~~~ 
(A) • e..eo,11.,~. n.Qu,1J1y,ttkA.llr.lJ)W1:t01Jf•CCO.,u11itQw.U,,y"'U1•SUt1t. 

oc ______ ..._______ 
O~w. _________ 

Y~onl#tyOhQQI' 
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l.abantttlly Roport 
e:u.J<:.11.UKA 

Geo-Ch""'k:81 Wator AnaJy•l> 

Chiovron CorporaUQn LJ:I.OI! 16&12◄ 
{152;5 Camino Media OMt.-.: } '(l.'09 
Bekentield, CA 1)3311 ON Co,opht_,: $/10t0'.1 
RayFnanu 0..lt RApOJ1'4; $11~ 
Pl'OlfltCAl'll 1to:l ..,_ ..L ......... .....,. If- PQI.POL hfil'll\OtU"" ""''"'.... 

8i-catC>OMllt, HCOJ 385.6 6 .31 ...,.,.. 0.20 
Bton'id&, a, 0.0 X 0 .00 l;PAUDO 0.05 Art.a1ini'ty, Q.9- C.C03{ToltJI) 316.t 6111.3~8 NA 
Carbone.Le, co;' 0.00 X 0.00 6'"'1.:1208 0.20 etCaC03<1m°'11 ~t.J 316.1 .... ""' 1Mt:!J08 NA 

Chlorid'&, er' 70.9. 2.00 !PA 300(> 0.05 Hlrdn01s, M Ceco, (Ctk:.) 136.2 .... :s,o,., :Z3-40 B ilA 
Fh;orkkt, F'1 0.00 X o.oo EPA,000 0,2() Rf:11/llCtlYO lndetx NA'"' ""'" H)'(lro.00&, OK"' 0.0 X 0.00 6,l,l'J,:1208 0.20 S~inity, a9 NaCl 128.1 .... (C."'-t 1.()0 

Iodide, 1'1 (!(Jdir'le} 0.0 X 0.00 l!!PA a00.t 0.05 Caklum CstboMfo 
$ulfu.1a, SO•J 0.00. 0.00 £:PA.$000 o.os $1Dbllify fnde,c (L,a/lQl:tlt) 0.32 SM2~8 NA"'""' Sulfide, 5 ·l 0.0 X 0.00 aw~~ 1.00 S\lblllty Index (Sidi OM> 0.24 IV. ... . 
SoUift-, SO:,J 0.0 X 0.00 ........,,.. t.00 "' .... ---· ....... .._, POLJlel.'t«I •. ·~ --...-Ammon-ium,Nt-W.,. 0.00 X 0.00 M"PAOe$19 010 
Barilm. ea·2 o.oo 0.00 EPA 200.1 005 COnduetillity{Mew,r..-ed) 734.0 t&1Uit08 1000 
&ol'Qn, e•> 0.15 0.04 6PA ffl>.1 0, t() Rtt,l,tlvity 13.824 -· NA 
Caldum. ca., 41.3 2.06 fPlr,'J'0(),7 Sj)t<:10<: Gravity (6Q/t!O) 1.0008 .... """'' 0.05 APIR9d .00001 -· .,....,Iron, Fa•> 0 .32 0.02 l!!P,UOO.J 0 .10 klnic strength 0.01 1$ (tJ) NA 
Ma,gnesJumn, Mf2 7.99 0.66 fPA:N:lQ,7 oos pH 7.91 ,,.. U.tC.,OOH8 :t0.01 
Mang1net.e, Mn•2 0.00 X o.oo EPA.200.7 005 T-- 60.0 •• "-1~8 t02 
Po1.a,,1um.K'1 2.98. 0.08 !:;PA 100,1 0 50 Total Olo,. Solllb (TOS)' 515.1 -(M-<:tt S-,1 NA 
SodnJffl, Na♦ I 5.80. 0.25 EPA.2<!0.J 500 Total O!!S, SOiid:&@ 180 •~ NA -~ O.w= NA 
Sttot1llum.St'2 0.00 X 0.00 EPA.100,7 0.10 QC ,c..-. ._..._, ~~--·---·- llll!1ll 
Zinc, Zn"2 0.00 X 0.00 E.PA.20(1.1 002 M6U EC-CQliC:EC = 1.2 •.~ t~l:t•U) !.C~ .., 

-·- --· .,,-•L Pftthod I. PQL fOS •£C Rello • 0.70 "'Neri• (O.SS·O.ffi i~ 
A"°"'!O 0.0 X 0.0 MTM0,3t7 1.00 Me.&9ur&d EC • Ion Sum = 1.1 C:... iMl•U)l'iC 
F°"""'o 0.0 X 0.0 .t.$U.t04~2J 1.00 I,I ~ (O~• 1.•> Ee 

Proplooste 0.0 X o.o MTI.tO<tilJ 1.00 Cale;. No ..Actual Na• 1,00 l,.'llf l'Q.98· u:r,tt 
O~anloAlkallnlly ox 0.0 NA Naclf(Nacl Cale.) = 1.00 '1a:0 t(),H• t .0::0 
Uthl!Att, LI 0.0 X 0.0 °"""'"""!:;PA 200 'I' 0.02 0¢ • An~ •C4tk-t'l~M ♦ Ct!Mtlt. 

Sillca, 85 Si0.2 36.1 5.21 fPA200 7 o.so ,.,......,..... ~$Ult ~bit 'Jr, o:~ 
Socium, N.a·1 {Csile.} 5.8 0.25 /1./Jt AP<C.$ NA 0•3,0 NA s:02/NQ 

Ii!!!!:!. )0-100 NA .... 
IIOL •Me\hod~ Umil 100-000 11 ..,.,~ 
POL • P~~~t.iff'it,fbtlOWl!!c:tltllodl\h1tCW1be~~~lhi,. Atl!on,c.tt1ciia.i.11e•,. 0,0 .. 

-~~c,f~ttl4~¢lV!♦ .....l'l'liC.ll~t(SXMCX._ 
NO • Nol: ~,CIH(l>♦WloW PQ,) 
'ftlle.' . ~.....,~111"1,, 
HA · No1~»NIP0<1, 1 Af>HA-AWWA:,"""'l'd9il~fottrlt~ 

otW.IM •MWMtisVI'°""'.~1,,_2'0\h !d, 1~:UI& 
- Ora.sodtlf'd lonsrn,,,NYl!b 2, MTM! 'WON.♦ 2007 Mliltlclt.$<1Ci1t, IOt h ~ 

ltolsve111&tCa*2, so,"""• 1ntU1.lttri.lllVd, 11 Ot42 
Jlj . Hol:~ftw J, £PA;'\.~ll'I04t fotQ\♦l'!IICCIAl\lt,M (l(W.,.W 04 
~C.rto.--1111 W;,1tt," 198,.\ P~A-600/,1,1.).020 

r •""" -
4 API: 'Mllr1lttf0il-Fi♦t4W1ttrt .♦ 19&1 21'4 E4 ~!\-M-

(•> •c.c.oJ d ltnel IO~I♦. P~lnllli.N, U't AP4i, 
(·~• C:.C0,•111-.II.....O: ~fiW:iW, S. P<tlt:Ol'I, CC.. •ARftdW•tw hc:hrdoqf• 19M Cwilpb.:1 Pnoleumk!n. 
(.i> • C.C031t •,c,qvllbtun. -O.Qr,o,,i,.....~~•1•0.IJ ◄ Jo-.f ..lMQa,.lll7tf,-.s..,lt 

QC.______ 

Olbl! _ ________ 
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Laboratory Report 
61.APc.rtt.1.UAi 

Geoch<lmlc,il Wstdr Arnily.sls 

CU&fomu: Chevron COIJ)0111tion Log#: 1702:¼-2 
A-, 9525 Camino Me<lla °"'"1n, 9117/09 

Baker.;fiald. CA 93311 Dacoou:r: 9124/09 
Attem.Jon: Ray Franze. Carta S 

S.mplo De.Kr/pt/on: Producers 1002 Rev10~3-Cl8 

Alll!m!. mi. ~ f9ll!l!!l!lJ Ca!!!~B• llD!I! -..! e:gJJam) 

l!k:arbonete, HCO:! 260.7 4.27 S!.123208 0.20 Alkalinity, ee CaCO> (To!ol) 213.7 .... su:mos 0.10 
Carbonate. C03 0.00 0.00 S1.123208 0.20 Herdnoss, as CaC03 (Tot>IJ 105.6 .... SMZ>I08 0.10 
Chlorid&, Cl 129.0 3.64 EPA:300.0 0.01 Seinily. as NaCl 233.0 mo, (Cele.) 1.00 
Hydroxloo, OH 0.00 0.00 S!.123208 0.20 C1F,;/um C.rtionat~ 
Nitrate. N03 0.00 0.00 EPA:300.0 0.01 Stability Index (Sllll Oavls) .0.36 1-1 S!.122308 NA 
SUifa!&, SO. 0.00 0.00 EPA300.0 0.02 '···elierSelllmtion Index --0.27 (NtlfMl SM203 NA 

·---: . l lll!l!l, l!l5!l, . . ····-
Ammonill. NH2 0.00 0.00 EPA200.7 0.01 
Arsenic. As 16.10 NA ASTM08919 0.500 
Barium, 8s 0.06 0.00 EPA200.7 0.05 Conduclivlty (Measured) 793.0 -· SM2S108 0.100 
Boron, B 0.18 0.05 EPA2007 0.10 Resistivity 12.6103 ...... (COi<:,) 0.000S 
Celcll11'1, Ca 30,2 1.61 EPA200.7 0.05 Specific Gravity (60/60) 0.9981 API RP45 0.000S 
Iron, Fe 0.11 0.01 EPA.200.? 0.10 Ionic streng1h 0.009 1$M - (Ct!<:.) 0.001 
Megnaslumn, Mg 7.31 0'.60 EPA.2001 0.05 pH 7.62 SM ◄SOOH 8 ,t0.Q1 
Polasslum, K 5.39 0.14 EPA.200 'f 0.50 Temperature 66.0 -., S"12SS08 :t0.1 
SodkJm, Na 110.0 4.78 EPA200 7 5.00 Total Diss. SoHds (TO$)' 569.1 (Cale.} 0.1 
Strontium, Sr 0.00 0.00 EPA.200 J 0.01 Total Susn. So~ds ITSSI NA -SMZSAGD 5.0 

.,_._.!1lll:!c QC - e--• 

Meas EC • Cale EC 0.9 (M,1.1) EC -
Sllk:a,asSIC>:t 62.4 N.A. SM 350().SI a TO$ • EC Ratio 0.70 (0,5$-0.70) 
Sodium, Na (Cale.) 110.9 4.82 API AP ◄S 2.t0 Meaeure<J EC•Ion Sum 0.9 Cation t0.$•1.1> EC 

1.0 t0.$•1.H EC -
PC~ - PrucS!c.lt0Wl'!l.tll\lOn1- •Tlw.W,,.,ff~INIIClllllt»llllJtit_.,,..4).... ~ -tlPIOl'w:llrb<'.lprcalo,\ft)~~·""....,,.~ 1 ~\WA, "UIIIOlldWC'f10,21t,:,tll-..~ 

NO.• ~ ~~Pa.• OIW.ll(fl llflllY(..,.\\'#l'l..1t-,?0~ f;4 •~... 
"ft'oS" -C-Ud.,_......,._ 2~1.,.,....,...,_.,(l,A,~~,_t..,,.o 
IIA -Nict ~~•flCD't R v~,'Dltt0Nl2 -~- QC >.fJ>K~/tll'~MAtfl,ltldWIIW#'d._.,._.,. Wotlf-.,~ IM)D'A.t-Cl()',._19,(QO 

• U'l~Al'll17Mot(l,l,,l'\t40W11n.~11101~ t,;,~n 
t•t<M:00....ltfW:111,)~ "~~. .,.ltC"...,. 
t-)• C..COO....IWIOCIA,ld<.,. $.~,cc .•~w~r~: 1'ieec c PWo:n 

&'-0::lllllaC•PottP~~i••·~--~ 
Kurt R. Buckle 

Leboreto,y Director 
Midway laboratory, Inc. Oa:e 



Laborato,y Report 
tc,APCHt.11.NA 

G-IMmlcalWaler Analysis 

Cu.stomv. Chevron Corponi~on Log#: 17104-3 
Adth$$: 9S25 Camino Medi.I 0.10/n: 10/1/09 

Bakersfield, CA 93311 Da(eout 10/13/09 
Att"'11/ott: Rav Franze, Carla S 

s.mp,o OUcrfplJcm Produce 1002 R&Y 10--34:IS - )~? -i!iJ!ll:!/J, - lildli!IJ, ........l!lll.Umlil.l Cal£!:!:I.Mlot!• ~ ~ 

Bicarbonete, HC03 223,9 3,67 $1,123208 0.20 Alkalinity, as CaC03 (Tcl.'IIJ 183.5 ~ $M2~20& 0.10 
Caroonate, co~ 0.00 0.00 Sl,123208 0.20 Hardness. a; C&CO3 {TOClll 72.3 "'9h SM23'<l8 0.10 
Chloride, Cl 88.4 2.49 EPA :5000.0 0.01 Salinity, as NaCl 159.7 mo,< (Cele.) 1.00 
Hydroxide. OH 0.00 0.00 SM23208 0.20 Cole/um Carbonate 

N~ral!t, NO3 0.00 0.00 EPASOOO 0.01 Stability Index (Slltl Davis) .().18 (-) SM22308 NA 
Sulfate. SO! 0.60 0.01 EPA :i,oo.o 0.02 La-eUer Saturallon tndex .0.o7 (Noto) SM.203 NA 

ll!l4(l, ~ tml!l!ll!ll 
Ammonia. NH2 0.00 0,00 EPA.200.f 0.01 -
Atsenlc.l>s 0,00 NA AS'tMD~19 0.10 . 
Barlum, Ba 0.00 o:oo EPA200.1 0.05 Conductivity (Measunid} 689.0 ...... SM2~108 0.100 
Boron. B 0.13 0.04 EPA200.T 0.10 Resistivity 14.5138 (COIOI 0 .0005 -· Celcfum.Ca 19.9 0.99 EPA200.7 0.05 Specific Gravity (60/60) 1.0011 ...... APHIP4$ 0 .0005 
Iron. Fe 0.07 0.00 EPA~.7 0.10 Ionic streng1h 0.007 IS (µ) (C""'t 0.001 
Magne&lumn, Mg 5.•8 0.45 EPA:W0,7 0.0S pH 8.07 ..... SM4500H9 ±0.01 
Potassium. K 3.63 0.09 EPA2'00,7 0.50 TempeniMe es.o ., SM2S509 ±0.1 
Sodium, Na 98.7 4.29 EPA200,7 5.00 Total Olu. Soll(l9 (TDS}' 440.8 fflg/1. (C.lc.) 0.1 
Stron~um. Sr 0.00 0.00 EPA.200.7 0.01 Total Sus . Sotlds TSS NA SM25'00 S.0 

QC ~"' 
fl'0/1. 

Meas EC·Cale EC 1.0 (0.9-1.1 l EC 
$ilea, aa SC02 63.2 N.A. SM350Q,S10 TOS. EC Ratio 0.64 (G.!55-0.70) L-1~ 
Sodium, Na (Cate.) 99.0 4.31 API RP◄ !. 2.tO Measured EC. ton Sum 0.9 teli<r1 (09-1.1) EC 

0.9 ..... (09-1.1) EC 

'(,l,,,"-'a~OIHO'IIO'IIOo'IUll'(• lM~,..,'114Mc:anb,1o,tlU',dMMO\l'Clln -""'°kMlatil~ltl'd4t»J,ll('Jdtt..4/\X('.d~( t >l'H,A,NUWA.~~lt,rb(f.llll'l,"IIMII 

>10-'l.$°"'"'11m•-~Lt otWllt:f4/'ICSVJ.-.W'IIOtt: 18-:.00111 &s 1W2,.$1$ 
11):;•,c.-io,1,ntl'IO'IW~ l.~lV. 'Vllbtr.-•~~,-,,~t~ 
tt1'. ,)Cl ti:Glatftlio>•tSl)(t 

oc.____..,~••---- 3.fJl'A.'VWOO'tiet'C:lltfflUll'~0fY{fl'iotft rG 
.............. ...,..,._' lkl f.PA.«GW-1'1Ml:2l) 

4,/IJ'I, -~..,..10U..UYl'Nfl,~ IMI 2,o E.11 ,._Cl,./, 

l•)~W~">~. ~l,._.t,"91 W'5 ·--l•J•C.COO ..... ltlld~O.Ct,'t $Clt(ltli,t\.(:(: "AcP,r;)\'nlJtl~.' 1~ C <:*~ 
IO•CICOHtM~ ·~~,,~~ 

Ku~ R. BU(i<le 
Laborat0t;, Director 

______o...,___Mfdway Labo1ato,y. lnc. 



-

--

LsbOtllto,yRi,port 
tWC.tt.1.tMA 

o.,o,c,-,,..,w.mAnlllyill 

Chevron Corpo111Uon WQI: 1743.H 
9525 cimrr.o Medte 0.t•,n: 1113.'09 
BllkersfMlld, CA93311 0-tloCQntglftild; 12/7/0'9 

AIIMl/on: R.-, Fr6NO, CW Sernpn.in Dalt RllpOftltd: t:}1Attl9 
S.mp/e O..mpt/on: l'n;d\le-.,.1(1(12 
- .... ..-- Mi111J•,01H, PQL C.kt.lillklaa ....... Uitl\.$ -· PQl··-Blcarbonale,HCOt 230.0 • $.n ...,,,.. 0.20 Alkafln!ty, .ea CaC03{T(Uil) 188.5 .... 8U23;:»8 NA 

Carbonllit, C0,-1 0.0 o.oo 0.20 as caco3 ci.:u0iv. Alt.} 188.5 ..,, 6LC~a NA 
Chk)fidi,, Cl'1 :s,Y,4500-Cr' .,.,52.0 1.47 ·-· 0.0$ Harc!IWs.&. a.a. CQC03{Ctlle.} 69.8 SJ.tl'U08 NA 
Hy(ltoxidt. OH"1 0.0 0.00 0.20 Salinity. CIIC.. Na+CI 306.4 ,.,,.., NA""'~· SuVMo, so.4 0.6 0.01 ·-· Salin!ty, from Chloro1lty $3.9 ,-., NA 
suwi<1o. s·• O.OX 0.00 ---· ,.o 

,.o Clltlura Ctll'IIOMte...~-
Sulit&, so,4 0.0 X 0.00 5M4SOl),S03~ 1.0 S<ablllt,' IMex ~""""' -0.◄ 8 _, SMn:!08 NA 

Stability 1Mb: (Sun oa,,,,s.J -O.S6 flit .."" ...... --· .. - .._._ PQL ---- A1:111h ........ .... '" 
AMMOlllum. HH4;'1 o.oox 0.00 MTMOOII> 0.10 
Barium, Ba' 2 0.00. 0.00 UA200.1 O.M Condoclivitv (Mee,.ur&d) 568.0 ........ 6(,fl.$11)8 1000 
Bot0n. e·, 0.l)& . 0.02 t:PAX-07 0.10 Ro~S\Mt)' 17.606 ,_, NA 
Ca!Clum, ca•1 19.S. 0.97 f,Jl,A:2(J0.1 o.os S.,..:ific Gnl,ily (II0/80) 1.0013 -· AAFIP~ ,00001'"'" 
Iron, Ftl3 1.23 0.07 EPA.aOQ.7 0.10 Ion!~ Sol ren01h 0.01 16(11) (C...) t/A 
MQolWIS!lntt, Mg~ 5.12 . 0.-42 EPA'l00.7 o.os pH 7.66 ... 1illH600k9 :t:0.0t 

Temperature 60.0 •• 6105.$08 .0.2 
POla.1411,wn. t<1 2.2&. 0.06 EPA :00.1 0 .$0 Tolll 0ls,. Sollcb (T0S)" 395.7 ~•wn.> NA 
SOdlum, No.01 84.9. 3.69 UA2001 S.00 Total Oi111-a, So1!ds O 180 •~ NA .,..,,.. ~IA 
Stront:um, Sr*3 0.00 X 0.00 EPA 200.7 0.10 QC 11:i...-,~~,,, i . ....... "·--·" Lf.mll! 

•t,-ot. 
-.=,-;; 

M&el EC. CeJc EC ;II 0.9 eo.,. ,.,>cc,t:-.. J -··· ......... TDS - 0.70 25!0PQL EC Ratx> = ~66 •O,JO) -"'""' Aru-nlc, M 0.034 0.00 C:P.l l00,1 001)2 Me.a111ureci EC -~ S\lm • M (o.t-11)t::IC 
S!ka, 8i& Si02 26.l 3.75 EPA :00,1 o.,o O.& -- (U-1,1} E:C 
SOd!UM. ,,,a:' (Celle.) 84.9 3.69 API AP 4S NA CaJc:. N.a-Actue1Na = 1.00 ...... (l).M•t.01) 
Chlorid•. er' (Ce!c.) 51.7 1.46 .AP1 FIP '6 NA NeCV(NeC1 Calo.)• 1.00 Na:Q (99'- l.«l) 

QC - ~ •COioi'a.14...e•CM..... 
Org1nlo Alkellolly 0.0 X 0.00 NA lwo<i6.,ii,.....i; l!Wq'l.tuP.t ~~1't.OolelWIOO - "'"' 0°U> NA •0.?moq 

:S,O• 10.0 NA 
MOl• utthodOs!tdJMt.w1111 , 10.0-IOO to •2·$% '"' -POl• Pnldk:IIIOI.Wllila!lo,,Um.f ~ 11w.,.._,l.....,..tf\.111CW1tl4',.._., W'llltYN""1INII M.on-C.UoaG•lf'liC•• --0.' •~"'°'l!t~fortdlliOl'I•nd'~ofh.-.'11)wtntthod~(!Xt.lOl) , 
N,O. • No'I Os!ll<ttdt~POL) 
n:e--c..nc1,-.#ICl•SoM'411'!1. Btlmoet· 
~ + lk>t lflPp/i:::attlstol'opot\ t j/JW,,,Jt.'NWA;.~~l0tl!'lfeic.n1t1al!Ol\r•- afW.r1w.tl'dWn!~W1tllf'.' 11-20lt'I.E4 t99M!8 
-01~Wo:11on,,,.,.,_.... 2.Mll,t-W.lllf'.•:2(l07~~'°'T~ 

Viavar1.1i&{Ca.,_ s~~, ""'4MM!ll'I..V(ll U .Ql,(12 
X• Nal./vrJJl#p.odftir ). D'A,"MW,o,,tfOtC/ltl'rie#Mllity1/t otW.I.H.,_, ,....,..._....,__ Vt'4dlt,~ 1983l:VA-600/+-T.MIZO 

<I. A.Pl,: •N\l)fll1afOl-'1.idW.r1tf"'L• 1Nt 2nd. t:d. A./!w'lca'I 
C•) .~,..'ltltncl mp-ecipttu. ~ll'Ollo.ll!'lltllolO'Jtil,AP! RPA!t, 

M •c.cm 'lll\ftl«'>dto cnucf,-.. 6. h!IM.c.c.: ~Appllodw.r1wf.ctw1ology." t9M~~$411it,. 
41:)•C.COlb..~ ThtOl,al\.ty t hilt,.,.,.,,..,•OIir 11GoodutJM.Ql.,.lfty•t lil4'...... t ..______ ...._______ 

°"'·---------UbormtyOftiK-tor 



t.abonito,y Report 
~C.rt.t.1",A 

6,o.C,,10,IC'&I W;:tt,tr AM;;tly$/.S 

Cuafat'rl'er. Chavron Corporeti,on log I: t783CMli 
Add.res,-: SS:29 Camino Media c:1111 In: 1'14110 

Sa.\6~~. CA M311 onC<imp!ntd: 1aa,10 
AffMtion: Rey ftanzt. C.t1a &!lmprun Onf~d: 1/21/10 

Stmplo 0.,,c,lp//on: ~tn1002 

....... ......... PQL C.Jtij!«1f01U .... ......., PQL -8fa>rbonale, HCOi' 276.4 4.53 -· 0.20 Afkelin!fV, a, CeC03 tfO!all 226.6 .,., &1.t:tr!O& tlA 
Clrtion~o. co$·' 0.0 o.oo .,..,,.. 0.20 a. Ce.C03 t)H,, O!v• AA.} 226.6 .... e,,moe NA 
Chl<N1de, er• 82.1 2.32 .,.......,.. 0.05 Hardne&&, es CaCOa{C&• 78.7 .,., ISJ,UM!>8 NA 
Hyci'Oxk18, 01-f' 0.0 0.00 -· 0.20 $:alil'hty. al6e. HQ+O 384.3 ... \C&) tlA 

(,ll,~6(0.&0,a4S\lfate. SO..:-t 0.9 0.02 1.0 $8ffnfty, from Chfon:»ftv 148.3 .... (C"'-l NA 
Sutr.c:fet, s·1 0.0X 0.00 ~~4 1.0 C:Etlu:m C;;tr6()1Mtt 

SJJfita, so,~ o.ox 0.00 1.0 Sllblfty fn<I..{lM>Ql8') -0.35 ........ NA:!a,(4500,S,0)-' 

SWll)iity IM&x tSll!t O&tl.1,) -0.44 - Ret.<I'"' 
c■- ---- . . . . . . tr --• --•o.,.PQL A.11111la MNIH>II = 

A.Mmionium. NH4. 0.00X o.oo MTMOM10 0.10 -·· "" 

eenum, Ba•2 0.00 0.00 l;PA 2(:0,1 0.05 COnd\lciivey{Me"""'od) 718.0 ......... e,,unoe 1000 
Borol\.. e•) 0.14 0.04 £:PA 200.7 0.10 AOWIMly 13.928 ...... _, NA 
CalcillTI, Ca'1 22.5 1.12 l!P.l 100,1 0.<15 Specific G,av;iy (60lll()) 1.0008 M'tflP +, .0.0001'""" lron,Fe*3 0.45 0.02 EPA :00,1 0.10 (on~ 1lronijlh 0-01 l~W) _, NA 
MtlQ116Slum, MQ"' $.46 0.45 EPA 200,7 0.05 pH 7.64 (&1 dmk8 :t 0 .01-Tempen!lture 60.0 'F 6M25.506 :t0,2 
P°'8:141um, k•1 2.$1 0.06 £:PA 200.7 0.50 Toll! OM SOllda (TOS)' 492.3 IA<>""•~ NA 
Sodium, N11•1 102 4.44 EPA:au $.Q(J Tola! O&. Soll<I, ~ 180 'c NA NA -._...._Stronwm. Sr'1 0.00 X 0.00 EPA 200,7 0.10 QC 1c-,con,..,, j -~-~--

Meas EC .. Cele EC• M ~ eo.~-1.1 >t:cct:::: -
l!lllhod#, -· TOS • EC Ratio = 0.89 "ll'ota ~66-o,JO) 

Arunlc, °""'A.a 0.000 0.00 l;PA ,00,J 0.002 M""'-'r&d EC -IQn Sum• M ~ • (U-11)~ 
S!ka, 81&Si02 51.2 8.81 EPA 200,1 0.10 1.0 (0,9• t 1) fC 
Sc.:UvM, Na'1 (Cele.J 102.0 4.44 M1 RP46 NA CSltc. Na • A(;(uel N.a = 1.00 ..... ('O,oe.uu, 
Cllforido. er' (Ce'<:.) S6.2 1.59 Al'I FIP0 NA tlaCV(llaCf Cef<.l • I.Q(J Nll:0 (Q.$11!1- 1.0'.1) 

QC - Ank-t, -C.~1' 8.1''1<•~ 
Org1n!o AfkOlinflY o.ox o.oo NA l'lllKt'l. tl./'.t ~tltl•'I\Olltrwu°"""'""" """""""""' 0-30 NA t0,tl'!IOQ 

3.0•1~0 NA 
,AQI. . UtthodOs!KIJMU,,.1. '"' - tO.O· &00 13 •2·6% 
POL • Pn1dbleu.,111,111oo,t.wnf. Th,,t.,.._,t.....,..lfl.lltCMMNV#/..:Nt<tN~ Anfq.n - Cllkln Batinc. • -58 •~ltnilt~t~lioor'l•ndaoo..rtcyofh.-.Jib.l• •I I I;; (!XMOL). 
N,O. •Nol Or!t<ttd(~POU 
n:e-- ~--•Soor\&l.t!I.. Bttlrloe,. 
/1/A ·NOl~lo~. t .A..PIIU.Jt.WW,t..:"$~~kifir..~ll00 
I"- vfWM11""ud\VulaW1tw,* 1!114~lf'l.1;4 1"Z•'H 
••CE:uoci.lltllld lol'!s '""'ftlt</1~ l'.A&TM:"W11.tf'.•.l(IO,~~fotT~ 

Uli:f.v&IU&{Ca~. 504-,elC.) ..-.OI.U'lffWVc& 110142 
)( • Hen Antllp.od fOt" ). O'A;'Mtl,._,.flltCM!ri::#Atft/ty1lt olWll.tf' t/111 

"""""'""'-• V.'•11•,'" 1933 ~fA-600/4-T..1-0JO 
4. APt; '"N11""4ofOl,'1tld W.r1r,rs,~ 1Nt~. !4.N!lt!'ICW'I 

(+) •C.COJ.w\llltn::l 1Dp-tdpt\.ll~ fl,,e~tllatw.u, AP! RP <t~ ·---M • C.CO>Yll\h eM,:,dicdlo•. 6.h!l.orl.C.C.: •11.ppModW.rlllf"f~," \M6Cl.mpbla~~ 8,tn,.., 
Cl) • C.C.03 h •.-qUOJ:nJm. Th,Ow/\t)'fllti.t>.r...lJal•f•°"'J.,.Good~tkO-.,IIJ9'1.Mb,t.t ..._______""·-------

OH__________ 

Uboral:ot'fOnmt" 
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Laboratory Report 
f't.,tPCff'f.l...._. 

Geochemfcal Water An.tlysfs 

C1ntomM: Chevron Corporation L09#: 16399-1 
Addt'e&s: 9525 Camino Media 0.~ln; 517/09 

Bakersliel<I. CA 93311 0.,. out: 5112/09 
AlfMdon: Ray Franze. Cerla S 

$o~D..ortpUom Sec. 25 1001 Rw1o-3.ll8 

illlJQ9 l!lofl. am!!. ~ 2!f:!:u1I !!S!!! llJllll IIIIIW! 

-

' Blca(l:>onale, HC03 156.6 2.57 Sl.12320 8 0.20 Alkalinity, as CaC~(Total) 130.4 ~ J SM:!3208 0.10 
Carbonate, C03 1.24 0.04 SMl:l~8 0.20 Han:lness, ae CaC03 (TO($!) 12.7 .... SM2:M08 0.10 
Chlorjd&, CJ I 107.0 3.02 EPA90M 0.01 Salinity, .-s NaCl 193.3 mo" (C<IIC.) 1.00 
Hydroxkle. OH 0.00 0.00 Slll2:l20 8 0.20 Cillc/um Cilrt>onato 
Nnrate,N03 0.00 0.00 EPA:lOO.O 0.01 S!Bbiity lndax (Slifl Davi•> .0.54 (-) SM22S08 NA 
SUifate, S04 ! 1.60 0.04 EPA :300.0 0.02 Lan=lier Saturation Index .OAS IN«Nl SM203 N.A. 

l!ljl/l, - _,, - • 
Ammonia, NH2 
Araenic,AS¼ 

0.0010.0001 
0.00 
NA 

EPA200.7 

ASTM0~8Ul 
0.01 

0.005 
~rium, 8a 0.00 0.00 EPA2C0.7 0.01 C<11!(111ctivlly (Meuured) 82-'.0 -· SM 2510 8 0.100 
Boron,8 0.86 0.24 EPA20Q J 0.01 Resistivity ,c...., 0.0005 
Calcium.Ce 4,82 0,23 EPA200,7 0.01 Spedfle Gravity (60/80) .... APIRP4S 0.0005 
Iron, Fe 0.00 0.00 EPA?00.7 0.01 tonic 511811(11.h 0.006 ~ 01,) ,c... , 0.001 
M•gnasiumn,,t-49 0.26 0.02 EPA200.7 0.01 pH 8,-47 ~ $1.14$00H8 ,t0.Q1 
PotessitRn, K 0.61 0.02 EPA200,7 0.01 Temiiaratur& 68.0 "' SM2SS08 1'0.1 
Sodium, Na 117.0 5.09 EPA200.7 0.01 Total OlsG, Sollds • ~ cO ~ (CS«:.) 0.1 

0.00 Q.OQ EPA200.7 0.01 mo/\. SM2S.OD -5.0 

bm 
Meas ec . Cale ec 1.0 (M,1.1 J EC 

Si~,«ssio:i 23,3 N.A. SM~8 TOS • EC Ratio 0.63 (0-$5,(),70) 
Sodium. N8 (C81c.) 117.1 5.09 API RP-4S 2.10 MellSUtad EC - Ion Sum 0.9 c,,.. (09-1.1} EC 

0.9 MO>n c00-11) EC -PQ. -~~~- f""ic-et'-'"41N!W-tlt~•tHt>'ld-
~lll'ntl,0:1-,..-0NQ;(1(yO/t,,.-¥1Ql~ t »t{Jw{MVA;,~Ullf'IOd:tliotO.e..-.-

MQ. -Kol~(......POI.J Ql\\'lrt•NYl...\'l'lrt•;t..704'1.lf. t~ 

tM• -Ql,.,,,n-~ : . ...a,1.1.'Vtaf,• tM)~ 8oct«)'~ ?(:IOQ 

HA. • ttcu~to~ """"UIICllfl.llt,(cllltOl.o:t 

.._..,_ QC o.n. $C,A"l.llfl""""los~M1J71ocull~\T-""'6 
w..._~1w:1!J>-'«IQ'(,~ 

C.N"t~#'lllll'MolOI-Flt!t:fW.//U(f,~tNl<N:l.'4 ~ 
Pllll'dtWlll~,N"t f?f"..,_ 

0 • Q.C03....1«141D~... ~,._,CC ' ...,.-..woott ,~.- tk!ISC C "~ 
ti) • c.coo• f1 ~ ..~...~,,.._._._.~ 

Kurt R. Bucl<le 
Laboratory Director 

Midwayu,bo111tory, Inc. Oo<• 

4•1~•-lltff#ht~ 
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Laboratory Report 
!LAP~1U1SA 

Goochomh;a/ WshH' Anolys/s 

CIJ3romtr: Chevron Corporation Log#: 16584-4 
Addtu!: 9525 Camino Media 0.,/Q{n, 6/18109 

8a~e,sfield, CA 93311 Dar•out: 6122109 
Attentfon: Ray FranzE>, Carta s 

s.ampte Otl&cttp.tJon: Sec. ,25 ,1001 Rev 1t)..3,.08 

&l!m!! moa. 11!1.11(1, ~ ~ caicw-,.G!DI llllid1I 1111!!1 !!I-.! ~ 

~IP!)'lati, HC,P,3. 149,3 2.45 $"'23208 0.20 Al<alinity, as caco, (To1al) 130.4 "'91 SM3320S 0.10 
Carbonate, Cos 4.97 0.17 S/1'123ZO s 0.20 Hardness, as CaCOs (T...1) 12.8 SM23408 0.10""" Chl.9!id&, C! 77.9 2.20 EP,\300.() 0.01 Satinily. as Nact 140.7 ll'O'I !C.IO,) 1.00 
Hydroxide, OH 0.00 0.00 SM.mOB 0.20 ca1e1um ca11>ona1& 
Nitral8, NO3 0.00 0.00 EPA:300.0 0.01 Sta1-ility Index IS1itf Devi•) -0.60 ~). Sl.l 2230 8 NA 
Sulfate. $04 0.00 0.00 EPA300.0 0.02 Lan elier Saturation Index -0.51 (NQlool:> $MZ03 N.A. 

m.!!l!l. 
Ammonia. NH2 0,00 0.00 EPA200.1 0.01 
Arsenic, As 0.000 NA AS™O6010 0.005 
B8~Ulll, Ba 0.00 0.00 l;'.PA:200.7 0.01 Cqnduclivily (M6'SJ!l"80) ~;;o.o -· SM RS!08 0.100 
Bo1on, 8 0.19 0.05 EPA200.7 0.01 Resistivity_ 18.1818 ...... !Cale.) 0.0005 
Calclom,Ca 4.64 0,23 EPA2C0.7 0.01 Sp~GfJ.Vify (80/60) 0.9963 APIFl:P<IIS 0.0005 
lion, F& 0.00 0.00 EPA2C0,7 0.01 Ionic stninglh 0.005 IS-M {Cale.) 0 .001 
MagnesfU111n, Mg 0.30 0.02 EPA200.7 0.01 pH 8,41 SM4SOOHB ,t 0.01-Potassium, K 0.85 0.02. EPA'200.7 0.01 Tempemtut& 68.0 .. SM25508 :t 0 .1 
Sodlum,Jla 118.0 5.13 EPA200,7 0.01 TolBtOlss. Solids (TO.S)' 355.9 "'O'I- (Celo.) 0.1 
SlronHum, St o.oo, 0.00 EPA200 7 0.01 Total Su,i . Soll~ TSS NA SM254(1D 5.0 

QC Ulllll! 
Maas EC · Cale EC 1.0 f0.$-1.1) EC 

Slllca,.aa S!02 22,8 NA SM 350().SI 9 TOS • EC Ratio 0.65 10.ss.0.101 kwJOS: 
Sodium. Na (Cale.) 117.4 5.11 API AP ◄S 2.10 Ma~sured EC • Ion Sum 1.0 c- (O.!M.1) EC 

0.9 .... (0.9-1.t) EC 

l'Ot.-~Q~""""' - n..,...._i.,,....,(:l,.(lfl1/Ulf;l1~ -crw. B!l!!<!!O<!!. -'K"I0~~'1f~M-wrofh-~~. 1 ~AW(f/.;. ~ ~ ft, ..4 (1:11~ 
N0. • H(l ~ ( ~ ~ 01Ytwtu.,W,tlUYJIMf.♦ t !1-:21>1'1. £o. ~ 

lO!J.• •~.....,.,_~ 'l.Mfl.l.'\Wll"." l ::io.>~~.... fwlrq 
IIA •l,;,t~t,llt._,AOQ'\ t/YSJ.&o:1tl \lllt1t01.W 

QC ) .,..,_.,,,IOIO.l,.:,,Chtff'ltl:W~ol'Ur'iHud 
,,,.-.:t11,~"6SU~71Ml:2> 

""""""""""' .. UI,*M.lil'rW,d (IIS>tlll 'H~• 1N1 :,-, t,, .....,._,,.,....,_ 
(•)"¢...;:o:,'"""'""" 101)'~~ ,..,,_,,..~_...,.1,i, .s 
t·1• t-=..,.1ni.~. o f>..CIDtl,cc.~~WMt~; , teiJc.c:..._.., 
{d • CllCOJJl,ll~tnim. f.~(;;lqOd~~ 

Kurt R. Buckle 
Laboratory Oitactol 

Midway laboratory, Inc. • 



l.aborato,y Re,,ort 
t.WC.rl, 1:1:HA 

l'.ho-ChttnlfaJ Wit•rAnttly$!, 

Chavron Cotp,On'Jtion Lcl,gt: 1$$-&M""'""""' 952:5 Camino Mtaia m,w"6(Wa•: Ofwln; 
8ak.,.llold, CA 83311 0-W~N..S: ._1JWD9 

.A~: A:ay FI'lln.z:e °'-'• ~pc,rud: 7/1&10'# 
_o-_, ~11tG01 

r ..,.... -, .... ......... P<IL ClklMklla I ...... ,..,. ........ POL-· 
8'elrtiontta. HCO$·• loo,4 <,14 611.lJ:08 0,2() 
8romida-. a, 0.0 X 0.00 EPASOO.O o.os Alkeinily, asC8C03 (Tote!} 136.4 ... ........ NA 
Cerbooala, co,,-1 0.0 X 0.00 ~l.208 0.20 •s:CaC03,1u,0r0,A.t:.J 136.4 ..,, SU:,.:,::,08 NA 

Chlorid&, C1'1 206.0 . 5.81 £:PA iotl,O MS Hetd'M!t, M Ce.C~ (C&lc.J 12.8 ... ,u~e NA 
S:kt<H1di:t, F, o.oox 0.00 EPA>OOO 0.20 Ril!lfta~ lndtx HA NA'" H)(lroOOe,_ OH·1 9.tU,~0 9 372.1 '"' 1.00o.ox 0.00 0 .20 Salinity, as NaCl <""'-l""' 
Iodide, r1 (l~O) o.ox 0.00 £:PA.XIQ,1 0,0$ Cllk:Jum C'1bomllt 
SuWate, S0./1 1.50 , 0.03 l!PA. 3IXl,O 0.0$ StnU:ity (ndiex (L;n;1:W11• -0.82 ,_., ISM:1:2308 NA .,...,.....Suffid&, s•t 0.0 X 0.00 1.00 Stlbllity lnMC (SttfO.o-le) -0.111 lht.A "" S\Jffil.e,SO/- 0.0 X 0.00 --· 1.00 '"' 

MllhotU. POL .... Raulu Plt\1\041 PQL 
Amtn0nlurn. NH4" .A&fl.10Mlt 0.10 
Barium, Be*2 ('PA,:z,oo.7 0.10 Conduc&lv!tf (Menured) 898.0 ,....... SMl~1oe 1000 
Bon::in, 9•3 0.12 0.03 EPA2007 0.02 R..Wlvlly 11.138 NA''""' caroom, ca •2 4,64 0.23 (.PA.200.1 0.05 Specific<,,a,,;,y(60/80) 0.9997 ...,,. AP1 """ AP<f'S ......, 
tron, Fo•~ 0.00 0.00 O'A200•7 o.os Ionic •~lh 0.01 i$ (i,} NA 
Maon111!umn, Mo., 0.30 0.02 U.1t.:u10:1 0.10 pH 8.08 81.t4.ffiH8 :t0.01 """"' 
Manganese, Mn'7 0.00 X 0.00 EPA2007 o.os Tempoa1.ture 60.0 -•• ,u,~e :t0.2 
Potanium, K·' 0.81 . 0.02 EAA 200,7 0.10 Total°""'· Sollaa (TOS)' (Nl-ctt ::k/M,J NA 
Sodium. tito'' 119.0 . 5.18 EPA 200.7 O,tO Toto! Oio>. Solid, 0 180•• -
Strontium, s,*2 l!!PA 200,1 0.10 QC 1r:-,CfW'~, 

Zl~.Zn•2 EPA 200,1 Q,02 MonEC • Colo EC • 
Miell'Kld •. TOS- EC Ratio ="" A<t<alO 0.0 X MTMO ◄W t,00 Mo:as-ured EC• '°11 Sum• t,0 - ,._··- ASTLt0 ◄3:7 t,00 t,O °""' {f)9•t1J eco.ox 

Proplonato o.ox AS'N0A~1 1,06 Cate. t~ - Actual Na = 1.00 ,...m. 10,ta. , .~. 

Ollfln!c A!Ullnity ox Chtl'l'Mf\/l. NA NaCU!NeCI Calo,)• ,.oo ,i.:e:t ou,-,~• 
\.llhlum. l.I a.ox l!PA~.7 0.02 QC • Nlkift • C.t~ &11.MC ♦ (:tfttlil ._,.,.,Slltco, u SKl2 21.4 EPA.200,7 0 .01 Hlklfl~~ ~l)!e,. ()tfortncl 
Sodium, Na•1 (CeJc.J 119.0 U'1 A~d NA 0,),0 IIA t02n:lfl!oQ 

ao~ 10.0 IIA '"' 'AOI. • ~()l'ltdJMUrru. ,~o.eM 17 11,5'4 -PCll. • PrtclulQ.wlJIINIJ!oo,t,mf • nt.~-..11111:tCWI bottlwlbf'r~-.:I ...til'I A/l!on • C:.lion S.l•M4 • 00 
t:pedfcJmlltotm,d'&:iol'l4Ml~dVl ♦ •Ml>..,~~(SX"'°'-l. " 

N,O. •Hal.OiellK:ttdt~POL) (:.Q«lfflll♦MI: 

TD!r •CtUM--,,~1,o,111 bt:lt!Wti 
tlA • Hou11ppl\all::fit I0"9pot\ 1.J.PHA.-A.w.NA;"SlllrdllilMelh::dlfottrlt!.u/!1r.lllion 

otWu.w,r,t1~W..r: 1&.20\11.Ed.1._Mr-= 
-01~lor-4(t'll'f ......... ?.ASTM; WfMr:2007NMt.otll\6«:it()'krtTt~;,,ci 

tl'Q ,.,t ft••*. SOf-t~l udU1twhJVOI. 11.0t,,O;t 
X • tlot .1.Nlyltd fa' ~. f PA>'ll.,lnQdt kit tl'ltl'l'll(.fl.Al\.ll>A(I!'WM14ll">d 

w~• l'Je3 EPA-600l+n-020""'""'-$td,SJ#y/,r,fh,:,, 4,APl: ~OIOf..f"'li&!dWfMt$.,~t90I 2M. ECl.~n 
(+) -c:.;;o:,""I Mt\41,o ~t:111,e. ~h.iUlll~.API RP<IS. 
t-) • ~ """l llW'd IOdlltoh<o, 5 . Pttlofl, c.c~•,l,clpwdWMf T~.~·-~be41 PIO'ol&u1Wi$e!11K. 
(l) • Ceo:;;:Qltti~r~ . TNQM,ll!J tt...."""'\,_l.On!,..o..d:"" cti. Q,w,lllJ tl....s-pr., 

...."" 
Oa:a. 

Kurt R. e1.1a.Je. a.s.. \llc.&,PtN1dfltrt.. tJ1t)GrMor, 01ttc:W 
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Laboratory Report 
61.APCatrt.1,1.H.A 

Gooc:hamfcal Wstar Analysis 

Cu.ttomtr. Chevrc>n Corporalicn Logo: 16989-1 
Atftlr9S.S; 9525 Camino Media Date In: 9/10/09 

Ba~er3field, CA 93311 ,0.af,tout: 9/15109 
AttMt!Ot>: Ray Fran2e. CaMa S 

Semple 0w,rrp11on, Sec. 2S 1001 Rev 10-3,08 

!IIIW. -. ll!!:9!l. ~ ~ CU:ullltkl,. 

~ 
81calbonat&, HCQ_a 144.4 2.37 sumoe 0.20 Alkalinity, as CaC03 {TOC'II) 130..4 ..... SM 33!08 0.10 
carbonate. C03 7..46 0.25 SW3!08 0.20 Hanlness, as CaC03 (Totaq 14.9 ~ SM23408 0.10 

Chlofkle, CJ 107.0 3.02 EPA 300.0 0.01 Salinity, as NaCl 193.3 n,;< {CIIC.) 1.00 
Hydroxide, OH 0.00 0.00 St.12320 e 0.20 Calcium Csmonslll 
Nitrate, N03 0.00 0.00 EPA 300.0 0.01 StabUl\y Index (SUtt Davis) -0.31 ,_, SM22:,08 N.A. 
Sulfa!&, SO. 1.60 0.03 EPA:000.0 0.02 Len=fler Saturauon Index -0.22 (NQto] SM 20, N.A. 

-.J! 
0.01 

0.00 ASTMD6919 0.50 
Barlum, Ba 0.00 0.00 EPA.200.7 0.05 CcnductMty {Measured) 557.0 SM 2:5108 0.100 
Boton. B 0.18 0.05 E'PA200.7 0.10 Resistivity 17.9533 -O!'lffl't (Cale.) 0.0005 
Calcfum,Ca 5.47 0.27 El'A200.7 0.05 Specific Gravity (60/60) 0,9983 ...... API RP45 0.0005 
flon. Fe o.oo 0.00 EPA 200.7 0.10 Ionic strength 0.006 IS '1-1> {Cale,) 0.001 
Magnet1lurnn, Mg 0.29 0.02 EPA 200.7 0.05 pH 6,63 SM4500H8 t0.01-Potauium.K 0.72 0.02 EPA 200.7 0.50 Temperature 68.0 'f SM25508 :t0.1 
Sodium.Na 120 6.22 EPA 200,7 S.00 TOISI Olss. Solids (TOS)" 387.1 '"II\, (CK) o., 
s1,ontium, Sr 0.00· 0.00 EPA 200,7 0.01 TotalS . Solltl$ TSS NA SM2540D 5.0 

QC - - - llm!ll 
Meas EC. Cale EC 0.9 (0.9•1.1) EC 

Sik:a,uSi02 21.8 N:A. SMlS00-$18 TOS •EC Ratio 0.70 (0.6S·0.70) 
SC>dium, Na (cale.) 120.1 5.23 API AP..fS 2.10 Moasurad EC • Ion Sum 1.0 (0.9-t,t) EC'""'"' 1.0 (0.9-U) EC·-__,,,P'OL •l>rw!;l:WQll'llllfACIO'l~· hloo,'1'1111...... l""~ll(l'lfll.l/tll...r"IIII..-- 1 ~V/Wk,"'$__,,...,__,.w_E.,ol~ 

110 . f1CJO,,to0-, "11V'IIHI\. ol\'rl'lo.,._,W_.,\'fll'iff;ta,29111 fll' liln·N 
l't:IS" ·C#XntlYStl'IO'I_,~ 2.nu.-. •,-.,.,,,,_. t8'!1l NntnC:11n~11c,rfft111Q 
N.\ •hlol:JOOIIQIM~~ lll'dVIOWl.lll'IOU10t.C0 

QC , tPA.·~1..,c,-.....-~« w,.,.,uo 
Yfli'IW"L" ttNU,A.-4,0(t,,Jt«'O ---~ 4.Nt.-.,.~ot04,f:_..,,w ,.. ......• , 'lle t;r,.., tf ~11 

~ I.W\.ltot""""°"lll"ll ~ olttlttl'IIIIJ'l,QI'~ 

$i:,,wlt,'.,.. 
t•> .,c.,co,....,w,,,..,~, ~NOIU,N'I f;:J> .t.3,. 

( l • C.CO:,wot 1nkt1Jl"Mll'l'I s. ,-.cc,·~wll.llfT«zt'OCIJ,.'1'98C c ~ 
<->• C.CO>Jt.•~ trluff,, C.~•.C..._,,.Pwv_~ 

Kull R. 8ucl<le 
Laboratory Oirect0t 

Midway Labor.ltory, Inc. o... 
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l.ab010roryRoport 
fJ.All'Ctlt.11'Mo\ 

Chovron CoJ'J)Of&Uon Log#: 174»-1 
~$CeminoM- om~: 1~ 
Belceni~. CA 00$U Olltl Comptt!td: 1217109 

Attent<on: Rey Franz&, ~ a Semprun Ont f\41pqrtt!S: 121'14~ 
Si>mpla DUCtfpl10rl: .......!!!!I... ...... .......... l'CL C.k\lN.tlone ....... .,.. ........ ..,._ 
81<:otbonllt, HCOi' 204.3 3.3S -· 0.20 Alklli'.nlty, etCeC03 (ToRIO 167.5 ... &U!.209 NA 
cartionate, CO.\' 2.5 0.06 .,..,..$ 0.20 saCeC03t1ot•0ri,,t..01,) 167.5 .... 6Ml.:t:08 NA 
Cl'lrOtlcre, er' 49.0 1.38 .......... 0.1)5 fiaA:lneH, a:,. CaCOJ (Ct!(.) 12.7 .... a.,,fZS(l)Q NA 
Hydlo,<lde, Qlf1 0.0 0.00 ........ 0.20 $ail\!ty, calc.. Ne+CI 282.3 ... {104,) NA ..........,..St.Male, S0f2 0.8 O.G2 1.0 Sellnll)I, from Chlo,,,.I1)1 88.5 .... {C..~) NA 
Sulfid&, s·1 0.0 X 0.00 81.WS00-8~ , .o C'91Ctum carbOnata 

,W6(l0.&0a.)S1.1!Nte, SO)~ 0.0 X 0.00 1,0 Sllll>li ty lnd<x tu~ •0.43 SM2M08 NA 

Ste~llfy fnde;c (SM!'()evi31) ,0,52 - ..... '"' '" 
-;c
ea•- I - - .. -- hNlhod I. P<lL .-......-,o.ut ....... Mtll'IM• ·~ 

Ammonium, NH4' 0.00 X 0.00 .t.61MO~IO 0.10 
8etlutn, a.., 0.00 X 0.00 £:PA 200,7 0.06 Con<luctI¥I1)1 tMeuvrtd) 525.0 ,.,.,,,., 6M2St08 1000 
Boron, s·' 0.12 . 0.03 EPAl'OQ,l 0.10 Re9!Stivity 19.046 (c.Jo.) NA 

Catdum. c,·2 4.65. 0.23 EPA~.1 0.05 Smlio Gravit, (i!OfflO) 1.00~ -- APIRP4$ .0.0001""'" .-or\, F•~ 0.00 X 0.00 EPA10Q,7 0,10 lonle"'"'"O'h 0.01 IS(IA) NA"""'' Magne,tum, l,,1g'2 0.27 0.02 !PA200,1 0 .05 pH 8.38 61,l~Htl ,0.01 
f~mpera1~ 68.0 -•• SM2~8 ,0.2 

Potaeu,ium, K'1 0.S9 0.02 f.PA200,1 0.50 T()tal O!!a. S01;d, (TDS,♦ 366.4 C,A.,1.C.:Su111.. t<A 
SodP.lm,Na'' 104.2 4.53 fPA.2'00 ,7 $00 T•lel Din. Solrd, <!Ii 180., NA NA 
SlronLlum, s,•2 0.00 X 0.00 l!PA.200 ,1 0 .10 QC ,o,...:~ --,.,~. 111111!!·-··· -

Meas EC - Calo EC. 1,' ·~ 1cu-1.1, ec:t:,_ 
• 'Ot.l!M' ; --· ,.-• MtUH1d•. PQL TOS • ECf\allo• 0.70 "tt:,$0 (055•0,711) 

An.enlc.,AJs. 0.000 . 0.00 £AA2Q0,7 0 .002 Meuutod EC .. Ion SUl'n s 0,9 - (U·1,1t ec:: 
Silica, u SI02 21.8 . 3.13 15.PAlOQ,7 0 ,10 0.9 ""'" tMl•t.l•!C _,.Sod-.im. Na'' (Cale.) 104.2 4.53 J./4 AP'-5 NA Ce5c, Na • AJ:.tual Na ;ii 1,00 C0.98•1,<QJ 

Chloride, er' 1carc:.1 49.3 1.39 AA RP"" NA NeC4'(NoCI Cok:.) • 1.00 tu:a {098 • l.o:t) 
OC • Atl!Qn • Cation 8d,11n~rtt.rlt 

01'\)Ql'I~ Alulllll'lity 0.0 X 0.00 0i....1t1t1c-c. NJ\ ,. ~~O;tfitf'fl',¢it~~~ "'""'-3-VM 
o,ao IIA 1:0ll!'oll:q 

~0~10,0 HA 1:t, 
MCl. •~l',O(l~Ufflil . 10.0,600 10 tt,$'1. -PQl.• P~O~IM~t• Tl'ltiO'f,ll~lf<i•l11\a(atltiil~_,...r..:1'111\ll'l'r. Al'llon ,C.Uon 8a1'1'H:11 • 0.1 

,pedf.cWti.~~..:I-.nc,otll'lll •l'llli\tiC.41~CSX MQJ, " 
Id), • !<Df~~ PQ.) 
ft)$.• , Callr::il, uw:t.-Jol'I I\MTI ,, fW•rwes 
"" • tlO!l~~~ctpM. 1,APHA-AWNA; "'Sll~~IIOtNEic4MMCi:wl 
t • SI.ITI ct\',._WW..W,,_: 11!14Qfl,E4, JW,NIO 
"~Nb'!tl'Mltlfr\'-ll!t :i,ADt'Mi ''Wflt4l:7007~~1'110tT•~ 

11111 Y1W (C.•l. 604-,c!c;:. ) MCl~IVot. 11.01-02 
~ • H01 Nl41'r'U4 loOt 3.l!PA.;'1.fllttlodtFw~NIAtpoolVftl./:,ttl'ld 
e.k""'"C.t1),0,,Wt W~' )983 EPA,(,()()!1,f,7J.Q20 

◄ . APl;~Jv\.lioy.lbof~Wlt4■'l .' 1Mli1'4 &,,~r. 

('t ·--• .c.oa:,._..t tuv:i:14~1•. ~IMXMt,API RP'-i, 
t•J • CtCQa~IINlll>dlN(a'Yt. .$. PllflQtl, c; C,;•~\YIW.-t~: l i'O&~Mll P•lt'O+IIWl'fl ~H. 
(t) • C.CO:S It 11-,.,,i\M.111, l\,tQl,l.lilJ•f--Aa.■lfWll.lo■u'y.._.co.,.JMtlwq..iJ/lyOltkS-,11 

oc._______ 



__ 
--------

l.oborato,y Report 
CV.,(iwt.l)'IIIM: 

Gto,l;J,orr,/ca/War.,Analy>I• Rw1Mll-01 

O>!Jtomer. Chevron CorporeJ!on L.o-Q•: 
,,_ 

Addnu:r: i1S25 c.m:no Me<ltt Ollt 11\: 1/14110 
B&kettftflld, CA 83311 ~•Co1t1JN1otcl: 11.20il0 

A-tlo•: Rry f,_,Cid ■ SomPNn Om,i.pol1t\t 1121/10 
Stmplf0..,Clip I/on: - -·· 

k..~1GOt - - M'iltt'IOd ,. POl e.Jcull- .....,. ...... ........ -
8icarboneJ.e, H~*1 142.0 . 2.32 .,..,,.. 0.20 A!Uilll'I~. M C4C03{Totll} 116.4 ... 6Mii.,"08 NA 
Cert>on.ato, c0i·1 3.7 . 0.12 .....,.. 0.20 H CaC03ou•¢tt A/IC ,) 116.4 ""' 6M2~6 NA 
ChJorlde, er' 119 . 3.36 6,M.4_60:).Q' I 0.05 H.lrdn.,,."" CaCOJ !C4"-l 14.5 ""' SMlMOe "" Hydroxide, OH"' 
Su!l'◄!llt.S04.: 

SU!Bdo, s·' 
SuUile, SO,-? 

o.o. 
0.8. 
0.0 X 
0.0 X 

0.00 
0.02 
0.00 
0.00 

o.w.,:oe 0.20--· 1.0 ·- 1.0 
1.0 --

Salin~. <:ate.. Na•CI 
Sallnit)'. l'tOtr\ CnllOIO:fl!ty 

CakilJJff Cattxin&t• 
$1a!H~ fndo,t !LIINlie<) 

322.3 
215.0 

•0.52 

.., ... -
(<:IIC.) 

(Cflt .• 

fi&ll3,30& 

NA 
NA 

NA 

Stat1!1ify (n()ex (&lllfOwh) •0.61 "" ..... "" 
~IJ\O-tU. .... ...... ........ L 

Arnn'IMium, tU-14' MTM0"919 0.10 
8a/'klm,8a"' o.oo. 0.00 !PA~.7 0.0S Con<lJ<:tMt)' (M•uuted) 543.0 8M2'108 ,ooo•""""
&oten. a·' 0.12 . 0.03 !PAm7 0.10 Ro,lsllvll'f 13-416 NA<°""I 
Calcium, es•) 5.30. 0.26 fPAffl>.7 o.os Sl)Od(le Gnr.,'f'I {60/1l01 1.0005 -· APIRPU t0.000\'"" 
tron, f0:

0

' 0.00. 0.00 f.P4:2<10,.7 0.10 k>nic :,lAI nglh 0.01 SS (V) te&) NA 
,o.o,MagMtium, Mg•a 0.30 • 0.02 El'A.200.7 OJ)$ pH $.39 - :S,0,.14$00Htl .,Ternpenuure 68.0 SMl:5508 :t::0.2 

~u.:.lurn, t<1 067 • 0.02 E.P>.100-1 MO To'81 0,,:,. Soi<!• (TDSr 379.9 NA 
SOdium. ~•1 10B . 4.70 UA~1 S.00 Total OiU. SOida@ 180 "e -
SlroMi.Lm.Sr*' 0.00 X 0.00 ('PA,2007 0.10 

Mt..EC•C.leEC• .......... PO<. TDS , EC Rallo • ..,,_ (O"'•Q,70)""'" ANJ&tllt. A& f:.PA200.1 0002 MN&urtd EC - tot\ Sum~ O.ll ~ · co.e-11} EC 
Slb,asSi02 EPA.2C0,1 0.10 1.1 Aniol9 (O,t• Ut fC 
Sodium, Na•• (Cak:..) API ffP◄, NA Calic.Na · Mtl.lllN.a• 1.00 •i.ama eo.;o-1.on 
<:111o<1<1•. er' (C.1o.1 API RP 45 NA NaCV(NaCtCQl:c.J ::e: 1.00 Nt:GI (O.OI- ur.n 

OC · o\nlorl ,Gttfon S.bon,t<:rtt.c. 

°'Vonk: Alklli/llty 0.0 X 0.00 NA 1'-----!'!J!!J,._f!!!t~ ffl.t<i\.lJUM /IC(lll~~o;«,Nll')OII - """ O•JO NA :t0.2mtq_,, :,,0+100 NA U1' 
1,,1)!..- ~.llthd(l,rl~\,rnit. t0,0+6Crl 11 
fliOt. • Pn.dJaJ ~U7\'t +11w""'"I.......IN1cw,t,etWlttjachlt-1t<l~ AnlM 0 C:a1fOl't8'fll:l'IU• -7.2 

~inlill,o/Pfdc:riofl•M~OIN~l~(:1XMOl). 
tl.D. ·flotDe~~POU 
'TO$' • CIUO<'\ •M .-.oi'l ""11'!1. Mtrttmt· 
~ • llof•pp.bblt IDnpat. • .4.PKl,AWifA; -s..-ld'IJ'd ~fortho l!,wrru,.w, 
[ • - ofW,11w1rdWll:llaWINt,~ f&-2011.U JW.t,M 
-1)1•~ - -,....... 2. MTM.:"'W1t#,~20l11 ~t.6od'tb IOtTe~ 

V'D V11l!a ((a*1, s~ -,* l ...-lttt.vltriiill'Vd. tUt.a2 
X • Ho1.t.N~b $ f'PA;"lt.1-tlllOO'Jffl~PAl.,_OfW•W 

\\'1ett." 198.lP.PA.«tJ/+,1)..011).....,,,_ <11.1'.Pf: .Mll'l'1/l otOi-P~WI!.....♦ 1901 21'4.E<I. ,',•r•f•CU 
{•} -C..C:O,...i114W'w:f1,opt00ipit:N. PN'01oo.n, lt111\i,,,4o, .t.Pt AP 45. 
H • C.C0S wl, twld ..dtUOh<e. '-"4'tt:On, ee.·~wu.,r~: 19196c.,,p1>e11 Pairoie,.,111Serr1u. 
(:i,J • e..oo.31en~. n.tQti.,llt)<tf.,..tw.A:!t,,1tr.tO-l,,..~.,.,.Q,.Jlt,or-..,-.1. .._____ _ 

Olla: _______ _ _ 
Yl>Omo,y CNl"l'Cla, 



Labol'lltory Report 
&.A/>CuttHlliA 

Cutlomtr: Chevron Ccrpo<atlon lo9#: 16958-3 
AddtUI.: 9525 Camino Media Oar,tn: 913/09 

8ake~f,e!d, CA 93311 Date out: 9114/09 
AttMdtm: Ray Franze, Carta s 

samp.'e DtUCrlpt.H.Uf: SJ 1002 R•• 10-3-08 

!el2II! !!IO!I, 119!1, ~ ~ Cllk"'"1k>M 11!!!!1!!1 - - l!!l!.IJ!lJI/I, 

Bicarbonate, HCQt 88.1 1.44 SM23208 0.20 Alkalinity. 89 CaC03 (TOW) 72.2 '"04 SM:!3209 0.10 
Carbonale. CO, 0.00 0.00 SM2'1208 0.20 Hardness, as C8C03 (Total) 13.9 mpO SM:!3AOB 0.10 
Chloli<:fe, Cl 40.0 1.13 Et>Am.o 0-01 Salinity. as NaCl 72.3 "'II' IC.IC.I 1.00 
Hydroxide, OH 0.00 0.00 $"'2320 8 0.20 Cilc/um Csrllon•t• 
Nitrate. N03 0.00 0.00 EPA 300.0 0.01 Stability Index !S1itf Davis) -1.56 SM:12308 N.A. ~-Sullafll.S04 3.60 0.07 EPA SOM 0.02 Lan••ier Saluralion Index -1.48 {NQIN) SM203 N.A. 

- ~ ~ - l!!.l!m.!! 
Anwnonla. NH2 0.00· 0.00 EPA200.7 0.01 
Arsenic.As 0.00 NA ASTM06919 0.500 
Barium, Ba 0.00 0.00 EPA200.7 0.05 Conductivity (Me«su1"d) 200.0 IIJ"I"'• SM~108 0,100 
B0<on. 8 0,17 0.0S EPA.200.7 0.10 Resistivity 38.4615 ..... {Cele.) 0.0005 
Calcium, ca 4.8-4 0.2<4 EPA200,7 o.os SpGciftcGravity (60/80) 0.9976 API RP4S 0.0005 -Iron, Fa 0.08 0.00 E'PA200,7 0.10 Ionic str&ngth 0.003 IS OJ) {Care,) 0.001 
Maonesiumn, Mg 0.43 0.04 E'PA200,7 o.os pH 7.88 SM4SOOH 8 :t 0.01-.,Potassium, K 0.62 0.02 EJ'A200.1 0.50 Tefflperalure 88.0 SM 2SSO B ,: 0.1 
Sodl<nl. N• -43.4 1.39 EJ'A200.1 5.00 Total Diss, S~lds (TOS)' 181.2 {COi<:.} O. l •Stronlo,m, Sr 0.00 0.00 EJ'A200.7 0.0, Tola! Su~ . Solfds TSS NA Sl.< 25400 5.0 

QC I.IJllHt 
Meas EC • Cale EC 1.0 (0.9-1.1 ) EC 

Silcll. a& Si02 27,0 NA $U3$00-Sl8 TOS - ECRallo 0.70 (O.S>0.70) t>.250QTOS 
Sodium, Na (Cale,) 43,8 1.91 API RP-4.$ 2.10 Measured ec -Ion Sum 0.9 c- (0.9-1 H EC ....,.,1.0 t0,9-1 1t EC 

"'Ql,,VIMCld'~~· h~•1t-•h1w>t:,,,"""'.....n""W..,.,_, -~ll'!ltllofo,;wonll'lll«a.11('/0ff'J'l~~)Q'J, 1 ~Wll.,"1blldt"Of.lrNdlt1Dtf1,,.~ 
HO.·~IOll°'"lldlo:l'lt-W•PO~I (IIY1ir..1nVll'MW...lll'tl~....(d lffl,,IHI 
'tW-C........,,.................,. 2. MIN, ... Yl',11.* IN)~~to!Ttcr~ 
t1A,f'41l1~bl"l'P'll'1 lll'w) llll-lV01h014: oc.____.,.,.,____ i e,.-.~1..0,.........,~~w.,.. -, .,_..,_.. 

,11, N>t.'~M-0-.'lt!o:IW.ort.,~lll!!,t:::nd ~ A/ntne:an 
t•I-C..OO)..o:....,co~ tte'XMU!I~,,.,,.~-,,. -·-C1•(.a(:O)..u......,.~,. $ P.nlit,\,CC . ''lltlt//ldYIIUfT~,; 1seec.c ,,.._ 
HJ•W..CIQ•.ito:?1~ a~-.c~1>wv-&.1... 

Kurt R. Buclcle 
I.J!boratory Oi~or ______.....___Midway Laboratory, Inc, 
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Laboratory Report 
flAPC..-C.WllA 

GeoclMmlcal Water Analys/$ 

Ct.d;,tomer, Chevron Co,poration l.o<]I: 17104-7 
Addres,: 9525 Camino Meclia Olt•tn: 10/1/09 

Bakersfield, CA 93311 ~of.((: 10/13109 
Attention: Ray Franze, Carlai $ 

S.mplo O..SCttption: SJ 100:l Rni0-3-0S 

Anton• 111!911, -.,, .e9!./mllru Clk:ulatJc.na ftHU!ts ~ ~ 

Slearnonate, HC03 74.6 1.22 S1.423208 0.20 Alkalinity, as CaC03 (Tolal) 61.1 P>l>'I SM Z!lll 8 0.10 
Carbonate. C03 0.00 0.00 S1.123209 0.20 Hardness, as C8C03 (Total) 19.2 ffl9" SM:!3408 0.10 
Chloride, Cl 41.4 1.17 EPA 300.0 0.01 Salinity, as NaC1 74.8 mg.I (Cele.} 1.00 
Hydro~ide. OH 0.00 0.00 SM2~08 0.20 Cole/um Corbonote 

Nitrate, N03 0.00 0.00 EPA300.0 0.01 Slablllty Index tSdtt O.Vls) -1.25 ~-, SM22309 N.A. 
SUWate, S04 9.00 0.19 EPA300.0 0.02 Lanoelier Saturation Index -1.17 (t/0!81) SM:!03 N.A. 

mo<!, !lHSl!l, ~ es:ni,rnw1.., 
Ammonia, NH2 0.00 0.00 EP,0.200.7 o.o, 
Arsenic, As o:oo NA ASTM01)!)19 0.10 
88!ium, Be 0.00 0.00 EP,0.200.7 0.05 Conduetivily (Measured) 275.0 SM2SI08 0.100 
Boron. 8 0.10 003 EPA200.? 0.10 Resistivity 36.3636 (COit.i 0.0005 --· Celci\lm,<;a 6.S7 0.33 EPA200.? 0.05 Specific G/8\lity (60/60) 1.0000 ;nU APIIIP ◄S 0.0005 
Iron, Fe 0.13 0.01 EPA.200.7 0,10 Ionic streoglh 0.003 ~M cc..., 0.001 
Magnaslumn, Mg 0.67 0.05 EPA200.7 0.05 pH 7.93 .... SM4SOOH8 t0.01 ..,Potassium, K 0.83 0.02 EPA200.7 0.50 Temperature 68.0 St.t2SS09 ±0.t 
Sodium.Na <15.2 1.97 EPA200.? 5.00 Total Dis$, Solids (TOS)' 178.5 ICslc.) 0.1"°"" S11on~um.Sr 0.00 0.00 EPA200.7 0.01 ss NA ...... SM2S◄ 00 5.0 

~ QC ~ 
Meas EC • Cale EC 1.0 10.9-1.1 1 ec 

Slllca,uSI02 30.2 NA SM=B TDS·ECR~tio 0.65 (O.SS-0 70) !i-lSOOms 
Sodium. Na (Cale.) 45.4 1.97 AP1 RJ)...(!; 2.10 Me~su'lld EC• Ion Sum 0.9 C•!lot'I (09-U) EC 

0.9 ..... (0$,U) £C 

POl. • ~ l~""""• rN"'-lflllt-..il'lll'l-..l'lloltl'J''°"'""'•- ~ -~Jfl'h,f'l~l,.,_11fl1'11.... ~~f l """""'"IJ.1//(~ ~~ltllttlt£>2mit\li!l(<'I 
ItO • !IQ:CNOK1{bflo# POI.) tlVl'll'lllt tl'Ow.tlu'ilwt.* t8-200I E)IS tw'l-"6 
'l'l)S• •~M/1,W\b'I.....,....._ 'l MIV."\V.//1•." l*~'-'rlll' fwll"'Q 
lfA -t~•~i.~ oc.____.oe1e.____ 3 D'~"V..twxlll~C~Mlil,lfMJOl\'fll'iott ll\S 

''',oittt,," 11111:3 £PA«IO,l.l.1llo4::)() 
.. ,_,,, •~dQU"..-.,W--.,• IHI-,,_, t4 ~II 

(•1..Cta:n..i-lbtsroJIQCII' ~....... , . ...-1tlt•$ 
H • C:.Cl»• ..·~IO........ , P«hWl, Cc,-~Wirtlll't~,: t NfC: c....., 
t-J •~o,.11~ A~Cl~P~6-o'ft. 

Kurt R. Bucl<le 
Labomtory Oir&Ctor 

Midw;,y Ulbor~loty. Inc. ------"'''"·---



Laboratory R6port 
'1.APCttt. UNA 

G.locmm/ealWater Analysis 

Cu&tom.w; Chevron Co,ponition L09#: 17288-6 
A-.: 9525 Camino Medi.> Dlt•ln: 11/5/09 

Bakerslleld, CA 93311 Da~oll(: 11/18/09 
AttenUori: Ray Franze, Carta S 

&rmp/t Ooscl1pdon: SJ 1002 Rev10-3-0a 

AnJona - - lllllllllll. ~ gf$:M~lll ~ - .li!!l!!eil --.i 

Blcatt>onale, HCOl 77 1.26 SM23209 0.20 Alkallnlty, asCaCO3 (foLaQ 63.2 ~ $1,1232()8 0.10 
Catbonata, CO1 0.00 0.00 SM23208 0.20 Hardness, as cacO\l (Total) 16.3 ...., $/,,234()8 0.10 
ChlOllde, Cl 42 1.19 EPA.300,0 0.01 Salinity. as NaCl 76.1 (¢ale.) 1.00~ 

Hydroxide, OH 0.00 0.00 SM23208 0.20 Cale/um Carbone/a 
Ni11ate, NO3 0.00 0.00 EPA300.0 0.01 Stability looex (SUff0.Vlo) •1.31 {IIO<M) SM223GB N.A. 
Sulfale, SOc 4.30 0.09 EPA300.0 0.02 Lan i~Saturation Index •1.23 {NOie,) SM203 NA 

J!lA!l, J!lRI, ~ l!t!llll!l 
Ammonia, NH2 0.00' 0.00 EPA 200.7 0.01 -
Arsenic, A& 0.000 0.00 AS™ 0 6"11Q 0.002 
ijeri~I)', .!:I.a o.oo 0..0.0 !;PA 200,7 0.05 C<im!U<:ti\lity (Mt11$Ured) 240.0 SM~l08 0.100 
Boron. 8 0.11 0.03 EPA200.7 0.10 Roaistivity 41.6687 - ,ca~.) 0.0005-· Ca!!i.UI!!, 9-!I IMO 0,32 EPA200.7 0.05 SpedflcGravity (80/!!0) 1!0001 APJRP45 0.0005 
Iron, Fe 0.14 0.01 EPA2C0.7 0.10 Ionic stren!J!h 0.003 tSM - ,c,1e.1 0.001 
Magn&$l\lmn, M9 0:66 0,05 EPA200.7 0.05 pH 7.87 ~ Sl,l ◄@He :t 0.01 
Potassium, K 0.62 0.02 EPA 200,7 0.50 Temperature 68.0 •F $M2$008 :t0.1 
Soolum,.Ne 37.4 1.63 EPA'200,7 5.00 :total Olsa, Sol!da (TQ.S)' 168,~ (Cele.) 0.1 
Strontium. Sr 0.00 0.00 EPA'200,J 0.01 Tole! S . Solids TSS NA SM?5400 5.0 

QC - ~ 
Meas ec.Cale EC 0.9 (0.~1 .1) EC 

§ili<;a, as SI~ 29.9 NA SM3500-SI 9 ros. ec Ratio 0.70 (0.SS-0.70) 
Sodium. N~ (Cale.) 38 1.65 API RP◄ $ 2.10 Measured ec. Ion S...n 0.9 c- {0.$-1 h EC 

1.1 Mlon l(>.$-l 1) Ee 

PQ, -~Q~"""' · ">-t-lMlftllll-~l'ftolJ:i'rlldw!Md..,. - 1 ~A;~Vl'l'Ol:t.lllff'III~IQtffl'lr;..-..~-~ ....... ~~,. -NO..Hetowcr.dtt,Ho,ttPOt.) ~W.//1:'fffl/PJ'll"""'\Yrft:~," ""-"'0111. (c, 1M• 
tos- -~,..-44(,q\......,...,,. 2. MTM;"Yrt'++t,* tM)~G)Offi~ T«"ltr\l 
IIA•Ni';,t~-~ W V~Yd1t0142 

oc o... :> fPA.~l,o,~~•otY/-W 
wwr,.,·t~f.O~l..0::-0 

4. NI\ •~11.1.ClfOfolW'l't~· t tot lr,,) t, ~ -·-
( •)~"""ltl'd\00,.,._ V..-CICl.rn~N>IAPO, ·---f-t•e..co:>-«btff#ht..,_.,,. ~flrflitft,CC , "NJllll<td'irwwr~• t llfl&C. C.PCWI 
h )•QCOa•II~ ·"""""""'--~ ~6-. 

Laboratory orree1or 
Midway Laboratory, Inc. °'"' 
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Laboratory R~port 
EJ.A/'C11Jf. t»M 

GIIOChemlcalWater Analysis 

CU&tonw: Chevron Corporation Logf: 16584-10 ....,_, 9525 Camino Media Dace>n: 6116109 
Bake1$flGld, CA ~331 l o.teollt: 612Z/09 

A"""11on: Ray Franze, Carla S 
Ssmplo 0-r/prlon: •SJ 1003 Ro• 10-3.o,J 

Anion• IMSll, Ml.l!Hla.L l:lll.lmllll,l ~&!ratf.onl l!Dl!ll .lllll!!llU fQJ.IIDIW 

Blcatbonala, H~4 155.4 2.55 SM2:l20B 0.20 AfkaHnil)I, as CaC03 (Total) 127.4 mill SM3:l20B 0.10 
Calbonate, C03 0.00 0.00 SM2320B 0.20 Hardness, as CaC03 (T<lllll) 92.0 ~ SM23408 0.10 
Chloride, Cl 106.0 2.99 EPA.3000 0.01 Salinity, as N9CI 191.5 l!9l (Ct!C.) 1.00 
Hydroxide, OH 0.00 0.00 SM:!3208 0.20 CsFc/um CsrboMt& 

NII.rate. N03 0.00 0.00 EPA300.0 0.01 Stability Index (Slill Davis) -0.20 l-,l SM 22:,08 N.A. 
Sulfate, SO. 0.00 0.00 EFA300.0 0.02 La eller Saturation Index -0.12 {tl<IIN) SM 20:l N.A. 

• ~ 

0.01 
0.005 

Borium, f!a o.oe EPA200.7 0.01 Condu_clivfty (~.sunl!I) §5;!.0 .-.. SM2S108 0.100 
Boron.a 0.22 0.06 EPA:100.7 0.01 Resir.tivity 18.1159 (Cale.I 0.0005 
(.ak:ium, Ca 31,0l) 1,55 EPA'2ll0.7 0.01 ~p_ec!f!c G!1\'ii1Y.{60(80) <l-~-~ -· ~ AJ>1AP4S 0.0005 
Iron, Fe 0.35 0.02. EPA Z00.7 0-01 Ionic slre119lh 0.006 ISM (Cale.) 0.0D1 
MlllJll.1!.11iU)'.11A,.MIJ ..\~ ll,?9 EPA 200.7 0.01 pl'( 7.99 ..... SM4500H8 et 0.01 
Potassium, K 2.00 0.05 EPA:200.f 0.01 Temperature 68.0 .. SM:!MOB ,:0.1 
Sodiuo,, Na 71.9 3.13 EPA:2()().1 0.01 Tobll Diss. $o(kl$ (TOS)• 370.◄ (Cal<.) 0.1 
Stroo~um, Sr 0.00 0.00 EPA:200.? 0.01 Total Su . $olido TSS NA - SM2.S400 5.0 

QC - 11,Jl!! 
Meas EC· Cale EC 0.9 (0.0-1.1) EC 

Silica, aa S!Oi SM 3600-SI B TOS • EC Ratio 0.67 (0.~.70) &2 .... rps. 
Sodium. Na (Cale.) API RP--46 2,1(1 M~red EC· Ion Sum 0.9 c,,,,. (00-1.t} et 

1.0 .,.,,, (0 0-1.1) EC 

f'O L• ~ O~u-11 • Tht10'io"ttt""""M Qll tot~11d',C,..O~ 
"Pl'U~ -.,,_dp,til.lOll#'d_,,qdll'-.~~. I ~Wff"- 'SUl'W:l.llrCJ~>.:ith~ 

Nl> •Nl,,t°"""""'~P'Cl.t ti'.........,.,~.......,,.... !04'061 (., t~.f&-
Y'OS0 •C1IQoOO'ltn.:llt1'1101'1~ 2"81N;."WOf,•t9'Q~~ltll'f"""'V 
11.\. •Noli~IH~l'IIOOl"t 11\:f~Vtl110!4l 

QC S D',._"\l~WC~~dl'illllt'lll'ld"'" w~•,at,tPMICIOl'•l't-«'O 
t,Hll:"~ll'IOl-"•t••H"'1A"\$1$t;<r,,, Ci;,~ 

i• >-c.co.3... INbP"l<IClWl t P'W,.U•IIIWO.tll,"'1 f:l'P<I$, ·--
t •l•C-COO-lltl2'oCI~. 6.f>.CDrl, cc.~~:tWOfT~,: lliMC C ~ 
~1I • C..C:0)111,a,~ ,~~~~ 

KlJrt R. Buckle 
lalloratory Oife<:tor 

Midway LaboratQIY, Inc. r,,,. 
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l.ebo"11o,y Roport 
EUlc..tl.tSHA 

Geo-Cbmksl waterAna(r-,Js 

Cu~ Cllevron~n t.bQ•: ~t-7 
ArMrvi,: 952$ Camino Metb DLl&ln: 7/9)\)iJ 

Bakerstiakf, CA 1>3311 OU. CCIITlplffiH:J: '1°114100 
Rey Fn!II\Z.& 0.M~: 1Nst09 
SJ 1IMI) 

Blcaf1:>onate, HCOj' 146.9 
- -· 
2.41 

......... ...,.,.. .... 
0.20 

UnU.. ht,ul\od I POI. 

Bromide, Br 0.0 X 0.00 EPAUl>O 0,05 AAellnuy. aa C6C03 cto&a1> 120.4 ~' W3U08 NA 
Ce/Ilona.,, co,·' 0.0 X 0.00 ........ 0.20 $$ CaC03: ~"" oiv, .111.} 120.4 fflllo• 6/A:»:08 NA 
C111011c1e, er' 295.0. 8.32 l!!PA300.~ ODS Herdne::14, es CaCOHttt::.• &4.7 mQ• W2:Ml>8 IIA 
Auo:rlde,F' 0.00 X 0.00 fPA $00.0 020 R~e: Index "' NA 
lfvdro>ldo, OH'' 0.0 X 0.00 ...,,,.. 020 Slli:ni?y. H N.CI 532.9 1.00 
IOdldot. 1"1 {k:One) 0.0 X 0.00 EPA300,t 0.05 Celclttm (!6-ttlonate 

Sufhllto. SO,/ 0.00. 0.00 EPA1Qil,O o.os Stability lndax (UW\Ol"l -0.27 NA 

Su'!Rde, S-1 0.0 X 0.00 StabW!ty lndisx tS!lff 0riit) -0.35 '" Sulfite, SOi2 0.0 X 0.00 
Rel.Ob MtithOd• L 

Ammonium, HH4. AS'TM 009ti 0.10 
Sarh.m, ea·2 0.05 o.oo l!.PA.20().7 0.10 CondudMly (MOa,,_,) 990.0 l,ll'IP)O'& 1M 1'10 8 1000 

so,.,.,, s·• 
Cakkrm, ea·' 

0.10 
28.40 

0.0$ 
1.42 

•"'""-' 
EPA:00.7 

0.02 
o.os 

Re!tl$tivify 

Spo<ffiO G<&vlty (6MlO) 

10.101 
1.0003 

....... 
vro, 

.,..,,, 
API RP o 

NA 
l:0.0001 

won, F•"' 0.23 0.01 UA:2(11).7 0.06 Ionic strength 0.01 13 (IJ) """'' 'IA 
Magnee.iumn, Mg•2 3.33 0.27 EPA200.7 0.10 pH 7.90 wntt 6M•000ff8 t0.01 
Mangano.,.o. Mn"2 0.00 X 0.00 UA.2'00.7 0.05 Tempet'9hl'e 60,0 'f' t!.t2:S.508 i:0.2 

1Po\Ush.m, K' 2.62 ♦ 0.'11 t:PA:a007 o.,o fq&al Din. S.I~!TDS)' $51.2 mo'\. v,.,...., ....., HA 
Som.im.Na01 74.6. 3.24 OA.200.1 0.10 TotalOISI.SOlld&@11S0"<( 
Strol\llum, Sr'' 0.()0 X 0.00 UA m1 o. to QC 10..-,c:,:r"... 

L.;:z:;;;;·nc","Z"-•;.,·',.,..---:---"=~--"'=--""'"·"'""""'--"o"'.0~2, MiN~ EC · Cdife EC= 
.----"°""'""''---'----""'~c.,,.-_.e;~- --'"""«e,'°"e,..,':..•_ J:POI.,,.,_~ TO$ .. £C lttllo • 

Ace1Bf& ..an.10 ◄U7 1.00 Measured EC - Ion Sum= t.t 
1 
c::..IDrl (0,&•11)lC 

Formate At,N0 ◄ ~7 1.00 1.1 Mion tl),&•tl)~ 
PtOpk)Mfl 1osn1 o,w 1,00 Cale,tll • Actual Na 2 1.()0 Kl,J!,lt (O,llt-t.02• 

OrganicAtkefnity ~P\A,. NA NaCU(Nect Cale.) = 1.00 
t.Uhlum. U ePA 200.7 0,02 l------~rQC • M IOn , C.UHl'I 8"1.w!c•Cnt.f'I•--•~ 
S!!ica, M 6102 5.67 EPA 200,1 001 ~~~ ~suu ~tti1t-%Dltertnot 
Sodium, Ne·' cCMt.) 3.25 APt flP 4~ NA O·S.O NA 102"""°' 

>0-I0,0 NA 1:2'4 
100-000 2, 1:2-.!i'J. 

POl. •PACOC..10-..,l'lillilliOII IJl'!lll • Tht ~~Nt~~,,~tc.Nt<iNvw!!NI\ Ankio•C.Ll@O.loll'IQf• (),() 1' 
~ll'!llltofprNls,b,WtOOJl'#ICfGIVltWUl~l~/~MCl,.J. 

NO , t,01~~flQU 
'10S' , C.11ot,,rw2...-a,wm. _,, 
t(A • liOlianick.O-lt lO"""°"' 1 N>Wt-AWWN.. ~t~l(r(.... E:iia~ 
I •...,, ~rwa11t1"atw:i:W1,11.tWl14'r.♦ 1i,.:ofl. ~.1m~ 
"'OIN«ial6dlcr'OIN)>~t Z,A&'f'M; ''WW6,' :tlJf ~ 6odtly tor ferlltlg 

V'W VlPl, (~'1, 604-,""') aMMl!MIIYol. 11 Ot«? 
X • tiOtMl!YlNkit 3. EPA:'l'e\1-o:11 few GtM-nl!::llfMtlymGI WIINf-..ntt 
C.lr"""'~ W,t,,lc," 19Ua'A-600!+7J,020 

3'Cllbml')'l1t,JhJt 4.NI': 'Nl.ll)rlltotO,H\M:fW1tllfil,~ 1861 21'4 Ed. ....,_l\t.lJ't 
t•) <aco:I .,,.,, 111•,4f,o ~f P..-o!Ull'I ll\'5M, A.Pf RP~. 
t-) • QtCO)Wll~IO~, ,. P.a!WI, cc: ·A""tfWI!.-'~t,' 1fill:IO Cfi'II~ PWQl,1,1111 e-ti-. 
CtJ •~It IItQl,lllbt'u?I. n.~~ t,,/U,. AAi,IJtl•l.r.0-.lf.uC..""°''Qw,IU)-ofUt'-'•I~ ..______ ....._______ 

oa.~o.•._________ 
MI.Cl\oN1~or,,tnc, 



------

Laboratory Report 
Ef.APCMtJHA 

Geoc/Mmlcal WalerAnatysls 

Ctl3tomV. Chevron Corporation Log#: 16958-2 
Addtn>: 11525 camino Media DstoJn: 913109 

Bakersfield, CA 93311 Otrtciut: 11/14109 
Attonl/orl: Ray Franze. Carla S 

SAmj>/9 Dff<rfp~on: SJ 1003 Rev 10-3.o.l 

~ DlJlll, - - ~ Calcul1&M llllllllt - - l!QIJmg/jJ 

8ica,wnete, HCOl 162.7 2.67 SM:13208 0.20 Alkainity, as CaC03 (TOlalJ 133.4 ,,.., j SM 33208 0.10 
Carbonate, C03 0.00 0.00 S1.123208 0.20 Hardness, as CaC03 (Tolal) 98.7 ~ SM 23408 0.10 
Chlorfde, Cl 109.0 3.07 EPA 300.0 0.01 Salinity, as NeCI 196.9 ~ {CalOI 1.00 
Hydroxide, OH 0.00 0.00 SM23208 0.20 CoFclum Cad>onahl 
Nttrere, NO3 0.00 0.00 EPA 300,0 0.01 Stability Index (Slfff Davi>) ·0.33 -I SM22308 N.A. 
Sulfata, so. I 0.80 0.02 EPA300.0 0.02 Lanoelier Saturalion Jnd&x -0.24 (lfobU) SM209 N.A. 

II!l9IL ~ flWD!JJ 
Ammonia. NH2 0.00 - 0.00 EPA200.7 0.01 -
Arsenic. As 0.00 NA ASTM0&919 0.500 
eaoom.Be 0.06 0.00 E.PA200.7 0.05 CondudMly (Menu~) 548.0 ....... SM:!!1108 0.100 
Boron.8 0.20 0 .05 EPA200.7 0.10 Resistivity 18.2482 d'lm'a (C.lc.) 0.0005 

Calcium. Ce 33.4 1.67 EPA200.7 0.05 Speciilc Gral/ily {60/80) 0.9978 API RP45 0.0005-Iron, Fe 0.34 0.02 EPA200,7 0.10 Ionic stranglh 0.006 1$ 01> (CQIC,) 0.001 
Megnesl\Jmn, Mg 3.69 0.30 EPA200.7 0.05 pH 7.81 SM ◄6001i8 ;1;0.01 
Potassium. K 2.18 0.08 EPA200,7 0.50 Temperature 68.0 - SM 26608 ;1; 0.1 
Sodium, Na 73.5 3.20 EPA200,7 5.00 To!QJ Dias. Solids (TOS)' 385.9 {C""l 0.1 
Strontium. Sr 0.00 0.00 EPA200,7 0.01 ss NA SM2S400 5.0 

!lJIJ!l£ Wllillt -
Meas EC • caIc EC 0.9 (o.9,Ul EC 

sir.:.. as SI02 43.8 NA SM3500-S19 TOS •EC Ratio 0.70 (0.5$,0.70) 
Sodium, Na (Cale.) 74.0 3.22 API RP_.5 2.10 Measured EC • Ion Sum 1.0 CW!lon (O~U)EC 

1.1 A- (0~1.1) EC 

POl, • Pj-.-.JO~\AWl-b.l~kr"od.-ll'IU!'>~tft11.t11/.,_,,"""""«'ltll\ - I ~•},WA,. ~«~lot-~~ ~..,..~p(lrl,l,Oal...., ~··... ~~ 
HO •!olo(~(OtlCJWf'QilJ -- ~0•1t,...,,,._,\\W,'ll111Ct<." t ~?()s,, td liln... 
TW-CM.iol'IIW'ldl---. 2.MU,l, 'WDf."1963M~~llllt'fil«r'Q 
NA. •Nolt~\O~ .,.,~va,1 01-<a 

QC 3. EJ"A,."V"""""Wc,,,t--,AAJif('MIIW,W,,Ud 
VJ....,•1m£11>~.~ 

•.»~-~v!Otl'....,\W..,-.."\Hl1fld £"4 >.,,,,,i,a,. 
~•t1ICICO, wo~ IO"to~. ~1nr1.o,o.....,.11t:!'d. 
l •) " CJiCC,S<,4 _....,c,o~,. $. l'CD,\ CC.",Coto,\~'ll(etTtO'(IOOgp,"l ~C C. h!\,;,n 

1•1• Cco»• 11 ~ -~~·t'l'dilM'!I~ 

'" 

Kurt R. Buckle 
Labcralory Oireclor 

Midway Laboratory, Inc. .. 



Laboratory Report 
l!LAP.c....t fU&A 

Geochom~I Water Anoly,sls 

Cu1tomer. Chevron Corpo,atkm '-"II f: 17104-6 
A-$&: 9S25 Camino Media DateM: 10/1/09 

Bakersfield, CA 93311 D1u,out: 10113/09 
Att•Mtlon: Ray Fmnze, Carla S 

S.mplo Duo,1ptfon: SJ 1003 RW 10-3-08 

Alllllsl1 lllll6 l!illl2I!.!. ~ !i:IIQYIIIJ:Q:QI tl!!Jill! !k!st ~ ~ -
B!airtlonete, HC03 159.0 2.61 SMZ3ZOB 0.20 Al<alinily, as C3C03 (Total) 130.3 ~ SM23Z08 0.10 
Carbonala. C03 0.00 0.00 St,mzoe 0.20 Hardness. as CaC03 (1'0lllf) 90.2 Sil< 2340 8 0.10"""' Clllollda, Cl 106.0 2.99 EPA:ioo.o O.Q1 Salini1y, as NaCl 191.5 ~ (¢81<.) 1.00 
Hydrc>xlda, OH 0.00 0.00 SM23208 0.20 calcium Cart>onattt 
Nitrate. N03 0.00 0.00 EPA:!C().0 0.01 Stabmty lndex (Slifi o,.,;,1 •0.12 _, SM:12309 NA 
Suttete. S04 0.70 0.01 EPA:!000 0.02 Lanaelier Saturation Incle• -0.03 (fktH) SM:203 NA 

J!lllll, l!lm !!!!l!l!il Data 
Ammonia, NH2 0.00 0,00 EPA200.7 0.01 -
A1118nic, As 0,00 NA ASTM06911) 0.10 
Barium, Ba 0.06 o:oo EPA.200.7 O.OS Conductr,liiy (Measunld) 644.0 ....... SM2S108 0.100 
Bomn,B 0.14 0.04 EPA200.7 0.10 Resistivity 18.3824 (C.IC,) 0.0005''""' 
calcium, ca 29.9 1.49 EPA2007 0.0S Spedlle Gmvft¥ (80/80) 1.0005 ...... API RP45 0.0005 
Iron. Fe 0.40 0.02 EPA2007 0.10 Ionic strength o.ooe ISM tCG!<:,) 0.001 
MagnMlumn, Mg 3.74 0.31 EPA.200.7 0.05 pH 8.08 ...... SM ◄600H 8 :1:0.01 
Potassium, K 2.27 0.06 EPA200-7 0.50 Temperature 68.0 'F SMZ66'J8 i0.1 
Sodluin, Na 75.4 3.28 EPA200-1 5.00 Total Olss. Solids (TOS)' '377.6 (Ceco.) 0.1 

QC 

·-"'°"' Strontium, Sr 0.00 0.00 EPA.200-7 0.01 Tolal S . Solids TSS NA $"12$400 5.0 

Meas ec -Cate EC 0.9 (0.&-1,1) EC 
Silica, asSl02 44.9 N.A. SM 3-50G-SI 8 TOS • EC Ratio 0.69 (0,5$-0,70) 1.,-'"' 
Sodium, Na (Cale.) 75.8 3.30 API RP-452.10 Measured ec . ton Sum 1.0 CSli:ln {0.9-1,1> EC 

1.0 (0.~11> EC -
POL-~ObW!l.tll'IOnUtl'I.C· ll'w.lO,oo(«~INlu,o~t~llil/r.11~-n'I., 

_,,..c,l'( -.....t.)~.,..,~-"'·.......,-~ 1 ~IJ,.\1/111,;'°ll,e,I-IIW'.....»le,,._.~ 

ltO.•tfiCC~l,tfft,#~t 11$'1'/fll!H..,.w.ltYl..,.r" ....."'1)1'11.f l~ 
ros•.c.....,,.,.,_""_· .2. ASTY;"\V...i.t,t lM)~~\)O' TC"ltl'\l 
1/A.-tb~~•t(ICI"!. fl'dlNll'an,1\'d110142 oc.____,o.,,,____ ) tp~"'M__,.fOl~l~-•1¥1-W 

w........._-, -.,,c,~,i-@ 
• H'I , • ...-..r),.."'~IW'>'ffllltf1: t N t ~ tf N!'ol/'io:lt~ 

1•)-C.C03...,itfW:I»~•. ~ t'CI.IM, N>IAP<t~ 
1-l•C.a»W IIOO W)CIANW:t,,,t. S.P-., CC,•~Vflll,tt ~ ,* I IM&C. C.P~ 
1O•~(:~)llf,-~ 4~~ ~e-

Kurt R. Bucl<l8 
Laboratory Oireelor 

_____...,s,111,,___Midway Labora10ry, Inc. 
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Laboratory Report 
&,f(l,~'fttU 

Gooch&mklllWllhlt'Ana/ysls 

Custometr: Chevron COIJ)OraUon £09#; 17288-5 
Addre$$: 9525 Camino Media Ottt/n: 11/5/09 

Bakersfield. CA 93311 Datoout: 11118/09 
Atttndon: Ray Franze. Carla S 

SM>/JH D&&.:rlpUon~ SJ 1003 Rev1~8 

~ .!>1111. J!l!9!l. !l!!l>s,!!, ~12:!1!!2!:i• lll!l!! M!!l!il!!! l!!II.IJ!l!lll. 

!i~~ts. HP~~ 166 2.73 SU232Q8 0.20 Al!cilnily, as CaC03 CTolol) 136.4 ~ 1 SM2:l208 0.10 
Cartlooate. C03 0.00 0.00 s1,ns20e 0.20 Hardness. as CaCOs (T<)(<IIJ 98.6 .... SM23'08 0.10 
CQlo(fl!<,, er 111 3.13 EPAMO.O 0,01 Salinity, as NaCl 200.S 0,;11 !Cslc.J 1.00 
Hydroxide, OH 0.00 0.00 Sf.123208 0.20 C.lclumCsrl>onato 
Nitrate, N03 0.00 0.00 EPA3CO.G 0.01 Stability Ind"" (S1lff OavlsJ .0.29 (_, 51.122308 N.A. 
Sutfale. S04 I 0.30 0.01 EPA3CO,O 0.02 lsooefiorSaturation Index .0.21 ,_1 SM203 N.A. 

0.01 
0.002 

Barium, Sa 0.08 0.00 EPA200,7 0.05 ConductivttyJMaesured) 557.0 SM25t08 0.100~· 
Boron. B 0.15 0.04 EPA ;;ioo,7 0.10 ResisHvlly 17.9533 ...... (CU:.) 0.0005 
ca~um.ca 33.1 1,8,5 EPA ;;iQ0.7 0.05 Speclffc Giiivily_{69/89) Q,9999 !!!l! AP! RP ◄$ 0.0005 
Iron, Fe 0.27 0.01 EPA:?00,7 0 .10 Ionic strength 0.006 IS (1.1) (Cele.) 0.001 
t,{agl!UIUl!ln,),4g 3.~ 0~ EPA200,7 0.05 pH - ] Sl,l ,SCO ti 8 ±0.01 -~ 
Potassium, K 2.19 0.06 EP/\200,7 0.50 Temperature 68.0 ... $M2SS08 ±0.1 

Sodl!ltr!,li~ 69,2 3.01 EPA200.7 !;.00 JQ:tal PJ!a, SJ)!!(ls (lOS)' 381!.6 ~ (Cele.) 0.1 
Strontium. Sr 0.00, 0.00 EPA200.7 0.01 $S NA SM:!5<00 5.0 - I.ell> 

Meas EC. Cale EC 0.9 10.9-1. , i ec 
Sjlcil,,111 S[92 ◄ 8.8 ti-",, Sf.13@&8 TO$ • EC Ratio 0.69 (MS-0.70) 
Sodium, Na (Care.) 70 3.04 API RP.oo\5 2,10 Measured EC- Ion Sum 0.9 C~IOn (Ot,.1.1) ec 

1.1 ...... (09,,1.1) EC 

1!21!! 
PCit.•fl'rudlcWIO~unt • n.""""..,..tlwtant.o...-a,~~ 

"""°l\c""""dpw,ICOUdMa.'1,C'ftilH~~. 1 ~wrtA. ~~ltrtbb::ill!'lll'V:l)(n 
rlO,llcit~~P<Jl,J etWNt ♦,_,\,,_.v,-: 1&-')t)IJI Eld 1Qt'J.. -
Tl)6,',C"'10tlllt'ldtl'O'I~ 2.1'.sfllf,-WOf,.,ltN~~lll'tf'IQIIQ 
HA-1.iolt(lCll,ablfit)tf9U\ Ul:IJ.&ClwWVd'tl 01.«t 

QC ,.EPA."'11,.,,oa,w er-.., MJillM 01 \'ti("'M'IJ -- "'" YI~~ 1MlfPA-«l&l,1':t4:l0 
•.M:*,.....,_q1o,.r....,w-.,,• 1Ht N tit~ 

t•J~...,,roktP"fO~. P~IIJIO,,la,,#1~,S. 
(•t•CtOO>...tlw'dto~ O.l'#IDq.CC -~w11o•T~tlliMC,C:,h1\(.(I 
h)•C.COS•w-r,.i,ltn.111. t ~~t-fPewttA'!I S.... 

l.,aboratory Director 
M>dway Laboratory, Inc. " 



/.abon,toryReport 
f;l,M>C:..11, U:HA 

Geo-Che.rrtt'1N WatuAmrly.sls 

Ch&vrot'I COrf)Onlti-01\ \.e,g f ~ 17530,,10 
9525 Cemlno Media 0..1♦ "1: 1114110 
e..er,llold, CA 93311 0.ltC'1111p(~: J/20110 
Ray F,...., Cw Semprun OMlf R~; 1/21110 
$J1CM- ··- --· ...- POL Ruu!is ........ PQLM:t1hod I. C.,kt.1Ji11Sont Unll• 

81C8ft)onel&, HC0:)1 155.4 2.54 GLU»o 8 0.20 Alktlin!ty. H CtC03 CfOL81) 127.4 .... .....,,.. NA 
cartionete, co;• 0.0 . 0.00 ......... 0.20 ••CeC03,... ""•""'I 127.4 ..,, ...,.,,.. NA 
Chloride, cr1 120 3.38 - 0.05 Ht11roDO!t:$, 6.$C-«COi~ec• 103.3 .... 8J.tt:M08 NA 
Hy\WOJCldt, OH·' 0.0 . o.oo ...,..,. 0.:!Q Salin!t'/. ale, Na+CI 3:W.7 .... <"""-> tlA .....,...,.,
SIAhilte, SO""' 0.7 0.01 ,.o s,r;nuy, from ChlotOSl!y 216.8 .... «.-., NA 
Sl.iflidit,S'' o.ox 0.00 .......... 1.0 C:sklum Owtlon.a'9 
S"1'ite, SOi~ o.ox 0.00 1.0 SUlbilily Sncle:w: (l..8nglef) -0.20 ...... 8M2M08 NA -- SlBtd!!t'/ tndex{SIWI 04~) -0.29 RH'.• .,."" 

c...., ! - ..- MtU'lod•. =L -- ....,.. NIIU\a-t! • P<lL 
Amrnonklrn, Nt-1◄• 1 o.oox 0.00 ABfM001R 0,10 
Barium, 9e•l 0.08. 0.00 EPA200.7 0.05 Cwuct1¥11y (Mt...,rod) 551.0 6M2S10 8 lOOO""""' 8oron, a•s 0.16. 0.04 8'.A.2007 0.10 Resle?ivi'ty 18.149 ,...,.. (Col<.) NA 

co:wm,ca•l 33.7. 1.68 EPA :001 o.os Spooillo G,.,11y 160fflO) 1.0006 /1.Pl ~P<CJ ,<>000,""' Icon, F~~ 0.31 . 0.02 €P:A.l00.7 0.10 IOnl(: ttn!lngth 0.01 ,s (IQ (Col<.) NA 
M111on1111.um. Mo•: 4.62. 0.38 l;PA lC0,1 0,05 pH 7.87 W000M8 t 0 .01-T<tt'nf)Gl'M1Jt0 68.0 'F $Mls.508 :to.2 
Potanl'um, K·' 2.28. 0.06 l!!PA 200,1 0.50 TolaJ O!:i!ll. Solld& (TOS)" 383.1 (M.C.:1kt111.. NA 
Sodklm. tia•1 65.8. 2.116 EPA 200,l 5.00 TOlll01». Sollcb<!il 180•• NA .,,., - t,A -
SttonUum, St"2 0.00 X 0 .00 EPA 100,1 0 .10 CC :o....,,~ ~Olllta ,,M., 

Me.etEC,CaloEC•• M ··-·· ~ cu-u,e-c:t:__ 
I ~ 1,1,olhdd #, ..... TDS , EC Rsllo • 0,70 .,,_ {U,U,O.'IUJ -Arlenic, As+' ' 0.000. 0.00 EPA 2'00,7 0.002 M-euunkt £C .. ion Sum a 0.9 t!Ul-1,0 fC 

Smc:a, •t Si02 43.0. 6.19 EPA200,1 0 .10 I. I --{U,U) EC 
Sodiom. n•·•(C.le.J 65.8 2.80 A.Pt AP~ t<A Ca!c. N&.At-tuaJ Na ;J 1,00 ...... {O.!M. \,CO:, 

C-.Cl'' (Cale.) 88.1 2.◄8 lol)f RP"-' t<A tlaCV(NoCI Ctlr:.) • 1,00 tlf:0 l'Oi$•1.0'.I) 

oe • Arlkwl • Calkln a..-Crltlt"la 
Organ;,; Alko!folty 0.0 X 0.00 c;,,,..,._ NA ~-~Oll'I..-.~- ~~~ 

0+3,0 -~- t O l ffW-1NA 
io. 10.0 NA 1:t, 

I.IOL• t.~Dt:todb,Ull'it. 11)0.eoo H tt,Stt,, 
POL• PrlldiolilO~Un'i$ • fh~booe~lt•tl\hHCll'IM~.,_,._,~ Alim. Cf.lJffl Ba!Met "I -3.2 

~~01'~tl'\4a,:,,:s,,ttcy01'11'1tW~'tNC F g; {5.)04X.•. " 
N0. • NOl:~t4(tiill,OwPQU 
'1)$" • ~....,.l'lfOt\....,., 8"11'NNS 
NA • Nol~loOtepOl"I, 1,APH,4.-AYM'A:,"S\ltdftnt~fOt\T!&£umiNUon 
I • Sum MW•!tf'fl'ICIVl~V/-." 10-20V.,EG, ttn-418 
....Oiuodli.d lotlt """'I.i..,i:. 2,Atmil: 'W,,,_,"2QOJ ~heoo.t,kitT41Ul'IO 

&N'& Y&IU&(Ce"', $0.,-tttC.) .,,u,111.W\al\'OI, 1H)f,01 
X • N01 A.l'l#tttCI for :), l;PA;'Mtltlodt tw~~atw.r.tf' ,rw:t.....__,. W~c." 111' 1:J'A-600,'.f,7,-olO 

◄ .AP~ •~• ot Ofo~W-.../ te:,, 7J'd, ff .Ml~ 
(+) •~dttndb>~~'UNI, ~ lt.ti\N!t, A.Pl RP 45. ·--
M • Cl.co1'Mllw.4toflnot,,-t, .$, P.-n, C.c:.:•AOSi4to:\'/t1MT~." 19.aeC..'""°'"~S.-. 
(l) ..C.C030•·bwb'rt. n.q,,,,.i.B1JM11M>.......iJ111,tkOtJ)'MCMofUU,fQwJlft'11U..Sa ■~ 

oc ______ °"'-------
~O!m:tor 
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laboratory Report 
£t.APt«1. f,Ut,t 

GeoclMmfcal Water A11otysls 

CU.&tom9t': Che•mn Co,ponition Log#: 16399-2 
A-.: 9525 Camino Me<lia oar.at: 5"109 

Bekersflald, CA 93311 DaCoout: 5/12/09 
AtteriUon: Ray Franze. Carla, S 

S.mplo O.,~: Tejon 1000 Rd'\110..3,,08 

~ ~~•lam ~ lllllll !il!l!!!2!.! ~ 

Bi<:erbo/lata,f¼CO• 304.6 4.99 SM2:1209 0.20 Al<aliniiy, as CeC03 (Total) 249.7 ... SM33208 0.10 
Catbonata, C03 0.00 0.00 SM2:1208 0.20 Hardness, ru. Ce003 (TOia!) 83.6 """ SM:ia4Q8 0.10 
C~lotld&,,CI 61.4 2.30 EPA300.0 0.01 Sallnlly, as Nacl 147.1 ~ IC.I<,) 1.00 
H)'dro•ide, OH 0.00 0.00 SM:!l:!08 0.20 Cale/um Cad>o/181& 
Nttrate, NO3 0.00 0.00 EPA300,0 0.01 Stability Index (Sllff Dam) 0.15 .1/.!!0!!l $M:trl08 NA. 
Sulfate, S04 0.00 0.00 EPA300.0 0.02 La aller Saturation lnd~x 0.24 (Neto,) SM200 NA 

e!lUmillJ 
Ammonia, NH2 0.00 EPA200,7 0.01 
Arsenic, As NA ASlM06919 0.005 
Ba!fum, Ba o.og EPA200.7 0.01 Con4.u.c!iVJty,(Mea:S11..rll!I) 780.0 1"11"'• $M25108 0.100 
Boron,B 0.96 0.27 El'A200,7 0.01 Resistivity 12.6205 (Cele.) 0.0005-· ca!cl<Jm, ca 25.30-1_,ZjJ_ EPA:200,7 0.01 §~.q~'OO' {60/60) t0009 Al'IRP45 0.0005-Iron.Fe 0.17 0.01 EPA 200,7 0.01 Ionic slre119lh 0.008 IS {Ill (C.alc.l 0.001 
Jilag!)GSiu_f!1~,.l,lg 4.j!JI 0~ 1 EPA 200,7 0.01 pH 8,14 SM4500HB *0.01-Potauium.K 2.31 0.06 EPA :lD0.7 0.01 Temperature 68.0 .. SM:15608 :t:0.1 
iiogiul!l, ~ 117.0 6,09 !;PA 200.1 0.01 T<ll!ll Diss,Solids (T0S)' 637.0 mo,1, tC.~.) 0.1 
Strontium, Sr 0.00 o.oo EPA 200.7 0.01 Total$ . Solids TSS NA ...... SM25'400 5.0 

QC !.lJ>lll 
Meas EC·Cale EC 1.0 (0.9•1.1) EC 

Slljca, aaJl!J;)z 38.9 N~ SM 3500-SI 8 ros • EC Ratio 0.69 (0.!>5-0.70) 

Sodium, Na (Cetc.) 117.2 5.10 API RP-46 ~.tO Measured EC• Ion Sum 0.9 CellM (0,9-1.1) ~ 

0.9 (0,9-1.1} ~·-
"'°'-•~~t.1'111• n.""""'W'l't!Mc:ant•..-ar~~ -~ ......(l/$f'Cll,,l:WIUd~dU.~~ 1 ~,,..~~/,wt,,.~ 

,.o..,...Oll'.Def..attw,,,f''Ot.) - flW-UdVJ-'fl'INll.♦ 1~IJl.£d,1M-M 
'l'OE.'•~WUlll'kf\~ l."'1i..'Wll»f; ttlA""'-11t,o,..m,to, r.,.... 
k A.->ollll~to~ tr"1 ~ VoN I0141 

QC Oa<• ,.e>A,"'1'HOt,WC~Mll't;Mt4'\\'IIWoW'ld 
VJ~., U IO ( fl:ll.«:Ol'"-lt,.Q20 

• AA. •~.iOI-F•OI\Wlwt.,•tMU!W l;,d M1«,'1C11,11 --· ~ r~,AA R114$C•l -C.COS.....ttfW:IID~t -·-N •C.COs._,.,ww:1.,,,Cl:Mti'n. O. l'ttlZD,\CC -~\YOtf~;,oooc.<: ~ 
(1 )•~--~ t ~c.m1Ht~~ 

Kurt R. 8uclde 
Laboratory Director 

Midway Laborato,y, Inc. -
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Laboratory Report 
aM"C..-t.llf/fA 

Geochemical WaterAnalysis 

Ctl3WfflV. Chevron Corp0<ation Log#: 16584-5 
Ad-: 9525 Camino Madia o.rom: 6118/09 

Bakersfield, CA 93311 Oat• out: 8/22109 
Atca-ntfon: Ray Franze, Carta S 

s,,,np1o 04$ct/pJ/on: ie]!ln 1000) Rtv10-3-4a 

Ca\r..li!Mf.an. ■Anl9:0• -. ~ ell:YJ!llll!.l l!!lll1W 

~rbpJ!~- - 305.9 5.01 SI.W!O& 0.20 Afkalinil)I, as CaC03 (TotaQ 250.8 mo'! SM3l:!OB 0.10~ 
Carbonate, C03 0.00 0.00 SM:13!08 0.20 Hardness, as CaCOl (T0t1I) 91.0 ffll>' SM23'0B 0.10 

Ctiloride, ~l 112.0 3.16 EPA300.0 0.01 Salinity, as NaCt 202.3 "!I' (Cel<.) 1.00 
Hydroxide. OH 0.00 0.00 su2noe 0.20 Cale/um Carbonate 
Nillllla, N03 0.00 0.00 EPA lCO.O 0.01 Stabilil)I Index (Slitt 0avls) 0.22 -· SM22308 NA 
Sulfate. 804 0.00 0.00 EPAlOO,O 0.02 elior Satul81ion Index 0.30 (t~I) SM203 NA 

lll<lll, 111."'11. 
Ammonia, NH2 0.00 EPA 200.7 0.01O.OOQ' 
Arsenic, As 0,000 NA ASTM0~19 0.005 
Barium, ea 0.00 0.00 EPA200 7 0.01 Conductt\llly (Meeoured) 810.0 SMZ!.108 0.100 
Boron.a 0.23 o.oa EPA200,7 0.01 RaslsHv~ 12.3457 - ,c.~., 0.0005-· Celclum, Ce 27.80 1.38 EPA200,7 0.01 _ Sp&Clflc Gravity (60/60) 0,99§7 11\11> APtRP4S 0.0005 
Iron, Fe 0.13 0.01 EPA.200,7 0.01 Ionic srranglh 0.008 t& (1,1) (Calc.J 0.00\ 
Mag!\Mlumn, Mg 5.23 0.43 EPA200,7 0-01 pH 8.JJI \@ $M4SOOH8 :0.01 
Pola&&IUll'I, K 2.46 0.06 EPA:.?00.7 0.01 Temperature 68.0 'F SM:!SS<l8 t0.1 

...,_Sodfum,.Na 115.0 5.00 EPA:.?00.7 0.01 Tola)J:!f!ls,.$aji(!s ((Q$)' ~ .8 (Cele.} 0.1 
Strontium. Sr 0.00 0.00 EPA:Z00.7 0.Ql NA SM:1:l<OD 5.0 

fJlllJ! - e,,,,,.,, 
Meas EC - Cale ec 1.0 (0.1>-1 .1) EC 

SUlca, as_SI02 38.1 N~- SU 3500,SI B TOS. EC Ratio 0.70 (0.5$-0.70) 
Sodium, Na (Cafe.) 116.3 5.06 ~ RP452,t0 Measured EC - Ion Sum 0.9 c- t0.$-1 H EC 

l.0 Mlon {0.$-1.H EC 

l'Ol-~Q~U... - ~I0'""'1il lt<,'f411-.t.lN\~t"""l:1'1'~..,." -~ liooq~~....,_..,-~....,,.\Qf~1 t ~YIWA.~Vd"OQ:liW~~ - .-w..,.,...,,w,.-.\.,....,,- ,...,"'QI'". ti. ,m-.o 
~ .c,..,.,,.,.,_-..-.- t NrrM;"l't*,' IN)MWlr'O.ln6o(Mfy~ ToOOIIW'Q 
HO.•H:IC~(WUwflCU 

,,,. .,-~...,l'lwt """'V--•✓Ollt0142 

oc :> fll'A~l4'¢',elllltltllJ~'W,<ll'Wllli#f MII°""' lYW"-"t Qe:J!P"'400'••~ 
I OIMllyl'IIMS 4. ~•~Mfll~FltlQ'~"tNl<1'11 ,f:lil ~ 

( •) -C.:0,...t,,'111'1(),...... f'tolllilM'!l ~ ,N"tAl'tS. 
H •C..C.0,-1n»...-.. ~"-,CC , •nitJ,A,,OY/-T~." t~C. C ,PJitbt,, 
11) •~--.,,,~ ..'-..~ fl>W..,_~ 

Kurt R. 8udlle 
Laboratory 0ireelor 

Midway Labo,atory, Inc. O.•• 



Labon,/o,y Report 
fl.M'C..,,11Kt. "-'-1•1~ 

Goo--Ch~fe.H Wat,wAIMfytfj 

c:..m,,,.,, Chevron CDl))Ofation Loo" 16&12,2 ...,,.,_., {152:S Cam!M Media o.teln: ....,..,, 
BekM&fiEIIO,CA 93311 Ga It~tllld: 611""'9 

A~: Ray i:-tan.te OlitfRtp0rt.O: .,,..,. 
Sot~°"""rlptlorl: t,:J!",1000 ...,_ ,_~L l!ift1hod f, POI. Ftaub Un!bl ......... P0I.C•-
Bi<;:etb0nat6, HCO~·· 307.0 -· 5.03 ...,,,.. 0.20 
Bromid&, Br 0.0 X 0.00 l!!PA.31:XU) o.os All:allnl\y, ,..CeC03 !T""'l 251,7 t;ll:l,3,208 NA""' C91't>onakt, CO:i' 0.00 X 0,00 6a-'2320 e 0.20 63 CeC03{!Ht Ofv.A&.} 251,7 ..... ...""". t,A 

Chloride, Cf' 75.1 . 2.12 EPAlOO,O o.os Hen:fness,HCeCO>cc~• 97.9 ...,,.... 
Ft...olido, F"1 R9'nidiv& Index ,... ""' 

.,,. 
,,,.0.00 X 0.00 UA.300.0 0.20 NA "' Hydroxide, OH'1 0.0 X 0.00 e"2~a 0.20 S.1100\1, "'NaCl 135.7 1.00 

1 ""' fodlda, r (lo,4j,•> 0.0 X 0,00 EPA~,1 0.05 carerum cart11NH1te ·-· ,,,.Su!fat&, so,.·2 0.00. 0.00 E,PAXIG.O M6 Sial>ilify Inaox,,._ 0.06 &IU:2:)08, 

Su!l'ide, s·1 0.0 X 0.00 #,\.4mr 1.00 $tabiity fndell tSt1ff O&'tiS) -0.02 - flU 4 
4s1.11ti1-&. so> 0.0 X 0.00 Sl.tt!IOO,.t;OJ" 1.00 '"' '" .. ... ........P0L"' Ammonh,1m. NH4t' o.oox 0.00 ASTU0O1'1 0.10 

Barium. Ba•l 0.00. 0.00 t:PA:K'0.7 0,05 ConductlY!ty (Measured) 630.0 ..,.,.. $/.fi,$1~· 1000 
Boron. e•) 0.15 0.04 F.>A:200.7 0.10 RMittivity 15.873 tC.'IC.) NA 
ciICium, ca., 2&.9 1.49 EPA-3007 o.os SP<Qff< G,avitv (&MIO) 1.0017 -·...... JI./JtAP0 1:0.oocn 
lron.Fe'3 0.17 0.01 EPA 200.7 o.io ionic t,1,t'tnglh 0.01 1$ (U) {Cl"-) NA 
~nuh,,mn,Mo'2 5.62 0.46 6PA..2001 0.05 pH 7.89 Sii 4!00 M8 :t:0.01 
Mang.aneis&, Mn•l 0.00 X 0.00 EPA2007 o.os Tempen11ure 60.0 -., $1',1 -2"50" t0.2 
P~lum,K't 2.85. 0.07 !PA 200,'1 0.50 Total Di&&. Soliela. (TOSi ♦ 434.6 (MoCMSI'!!\} NA 
Sodium, Ne•1 13.8 . 0.60 EPA 200.7 S.00 Total DI... Soll<I• O ,eo •• NA NA -- °"'"" r ~~.Strontium, st2 0.00 X 0.00 l!!PA 200,J 0.10 QC ,c,_,_.,., ··-··· lol.mlll 
Zinc. Zn'1 0.00 X 0.00 EPA 200,1 0.02 1,1 "Natl (09• 1.1 ~ ec.[iso.= M•••EC• Colo EC• 
~ J.&e\Mdl. PQl 10$.. EC Rello = U9 --- t~U,0,10) 25111D _,.,. ' -· 

0.0 X 
-· 
0.0 MTMO ◄W 1.00 ~1easurod EC •Ion Sum• I, I - C09·1,H Ee 

Fonn&le 0.0 X 0.0 A$Tl.t0 ◄3,27 1.00 I, I -- {IHl•1HE<C 
Propionate 0.0 X 0.0 -'Sfl.tO•atr 1,00 Cele. Na • Actual Na = 1.00 (~g& +1.(J:l),..,,, 

Org1nlc: AlkOlinlty ox 0.0 O.--'l"Clt\f\/11 NA t11CV(NeCI Colo.)• 1.00 IU.:CI l0t8 • 1.0ll 
Uthium, Li 0.0 X 0.0 l!!PA2i00,J 002 OC • 4rllon • G.U01'1 B.tl.ln,.<:rtt.rv 
5'11<:a.a, S102 31.0 4.47 EPA7'00,7 ,- ~ ~SU\! "4.tpl,ll>II '4 ()Mt('O(IUo.so Nl«t~ 
Sodium. N••1 (C•tc.) 13.8 0.60 J.#1 AP"5 NA (1.),0 t.021!'1tQ-.. ).0,10.~ "" ,,,, 

t,(Ot, • ~ 0t(.oc:l,a, U'nil . H~O,eM "" 14 t.?,S'Mo 
~ -~O~U~t,Tht1ow,ot111t..i\11Manbitrtli.abf'r~~rt Al'l!~.C,liarie.1..-..ct• o.o 

•HC1r,c.1.~¢1.~IMWkQltt,ey¢1.l"-t•~~• 1 t :z.:tSXMOI.._ " 
no.-11otOMc1H (1-4\0'WP«l 
11)'' • icttiootl..-.:l~•W'I. f!1"1t!!\£!!' 

1.APHA-AV.'NA; "&at.dftnt MeV',or,tt for N e..1~11«1en'"'• tt:ll•~to"'POII,
f. • 8111?' .,w.-.-,o: w~w--: 10-20111. ECI. IIIQ'l-11$ 
- o ·,s.oc:Lr!tdCl'lsmicy•lt"4M 2,A'°™i 'WWt,"?001 ~h6od41';'10f'T01i,Q 

m" vau11 ,ea·2• so.""'au:.l 
X • !l«Mllo')ddfOt J, EPA.'1.ftttlOClt It,~Ar11tj1l:t.clV,.,...,.., 
C#k/-,Gtrtoo.t. \V;ld.le,.* 19113 EPA<600,'MJ.O?O 

4 ,API: ••~OlQ<l>Fi-'dW.W.,* ttol 21'4 £11, ~I) 

(•>-c.co)w,--'11:Mdlc>~I•. ~ ltl:tiwl•.Jl.PI RP '5. 
(•~ • C.CO)•il ...-.0: ~fiW:i\,•. 5. P~C:.C:.-~w••n~,.♦ tilOOC#I\U,fll FtlNIW,/1!'1$tl1'. ♦$. 

(:U • e.c.ol tls .,oqullbtun. TIM~tycit..Aaal~i..ClooJ.)'UC".Mof•*Q!I.LW'ty•t...~I• 

..._______cc_______ 

Da~: __________ 
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LabonitoryReport 
6'.APc:M. tltU 

Ge«hemh:al WaterAnalysis 

Ctr.Jtomer: Chevron Corporation L<Jg #: 16989-3 
Addtus: 9525 Camino Me11.a Dare In: 9110/09 

Bakersfield, CA 93311 Dat•out: 9115/09 
Attenlfoo; Ray Franze. Carta $ 

S.mpr.tOuct/ptlon: Tejon Fee 1000 Re• 10-3,08 

~ -. lMIJWU. ~ C•k:uf.atloM lllllllW ~ 

Bicarbonate, HC03 319.4 S.23 SMl320B 0.20 Alcalinity. as C8C03 (1"01.111 261.6 SM33208 0.10""" carbonate. C03 0.00 0.00 St.423208 0.20 Han:lness, as CeC03 tT0119 92.8 SIA23408 0.10""" Chlotlde, Cl 75.8 2.14 EPA300.0 0.01 Salinity. as NaCl 136.9 mg.I (Cele.) 1.00 
Hydroxide. OH 0.00 0.00 S"23208 0.20 Cslc/um Csrllo,ishl 

Nrtrale, N03 0.00 0.00 EPA300,0 0.01 Stabaity lnd~x (Stiff0.vi>l 0.13 -) SM22SOB N.A. 
Sulf'ata,SO. 0.00 0.00 EPA300.0 0.02 Lan~lie< Saturation Index 0.22 Pt:;r10,) SM 2U3 NA 

...... _.___, ....._ --~..... J!lA!L J!l!O!l, !l!!!!o!t!, !!!ll!!!!U 1?!11, 

Ammoniil, NH2 0.00 0.00 ePA 2CO.l 0.01 
Ar,;e,,ie, As 0.00 NA A$T,..061'.>11) 0.50 
Barium, Ba 0.00 0.00 EPA2CO.l 0.05 Conoucti\lity (Mt1>$Ured} 792.0 .,,...,. SM25109 0.100 
Boron, 8 0.23 0.06 EPA.200 't 0.10 Resistivity 12.6263 Mll'I'& (Cele.) 0.0005 
Cal~m,CJ 28.20 1.41 EPA.200 7 0.05 Spedfic G18'1ily (60/60) 0.9978 APIRP45 o.ooos-Iron, Fe 0.20 0.01 EPA2007 0.10 tonic strength 0.008 1$ (U) (C-41¢.) 0.001 
Magneslcwnn, Mg S.45 OAS EPA2007 0.05 pH 8.05 SM 4500H8 i-0.01 
Pot.assium, K 2.51 0.06 EPA.200.7 0.50 Temperature 68.0 -'F SM ?S50 8 -:t 0.1 
Sodlum,Na 126 5.◄ 8 EPA.200.7 5.00 Total Ols&. Solids (TOS)' 557.8 ...,, tC•l•-l 0.1 
Stron11um. Sr 0.00 0.00 EPA::?00.7 0.01 Tot.al Suso. Solids /TSSl NA SM 2$<0 C> 5.0 

,,.,.... QC - Umh-' """'.. ··-Meas EC - Cale EC 1.0 (0.~1 -1) EC 
SIiica, u S!02 36.4 N.A. SM3500-Si8 TOS-ECRa~o 0.70 (0,$$--0.10) 
Sodium. Na (Cate.) 125.9 5.48 APt RP-45 2.10 Measured ec . ton Sum 0.9 c- t0.$-1.H EC 

0.9 t0,Q-1.H EC - "'"" 
POl-P~OA1al.llOffllfl'l'l • Thl~1t<,.,t1llw,1~ bt- tf'Mtll/l(ll..,..., .....fll 

"'11(:11".e:'"""'-fl~UO-.olflC'J'fl- lll'.W)OOlt~ 1 ~\W~''f,tu,a.-,v..-oatwt11, EA.w11r.ioo,,, 
ltb,,1,i,i~tbttowPGI.I v','llllltfr4'fl,,.,,.~.,._,,,;,~O'> e<1 to-t>-4$ 
1'06'-CIOco'IWlll'lb'l'k.ll'l'tlll!Ot<'I 2 4'51V;'\\'lltf.' tN>M!OT.WI ~lot tm,o 
kA.-Neil4/ltJlioCll,d,tl6MfJOl'I tri:fM.lil-lVcllllOl-0:2 oc.____o.,.____ 3 Q'A.~IOlV'~I/.Mt)'let d W.ot<NW 

w....,,_- ,116.),,~,o.t:QO 
<1.Y1,·.......,,.,....,°""""""'·,.- , ~,:,,,., E4 ,.,.,~ 

C• ) <-ICOJ...O~IDS,ftop,Ql,t. ~NIIV,,,"'1A,~ 
1, . c..,co, ,,,,r-.:i.,.~,.. g P.llla'l, C C. , •~'ll,r,t1 Te,rnmt,;.gy; t lllOC..C P«lm 
<•l • c..ca:>•'""')d"O i,.,11\ 4ANOCi.lOrl,Clll'C'Ott~tc"ltl 

Kutt R.Buckle 
Laboratory Direclor 

Midway Laboratory, lne. 
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Laboratory Report 
a/ifP(;tn, fl.MA 

Geocllemlcal Water Ana/)131$ 

CU.,tomer. Chevron Corporation tO!j#: 16399-4 
AtltiN>M: 952S CQmlno Media IJ:lt•Jn: Sli/09 

8akeFSr18ld, CA 93311 o.,.out; 5/12/09 
AttMl/on: Ray Franze. Carla S 

Sempl< Dt>SCnp~on: Winspear 1000 RW 10-J...48 

J!!!l20! l!l0/1, l!l!9!l. ........ Clk1'1!;!gEE! llll!ll !ll1l!>2!IJ! ~ 

Blcait,g!!llta.~ c_o_s_ 366.2 6.03 SM!~B 0.20 Alltalinity, as CaCOl (Total) 301 .8 ""91 SM33208 0.10 .,..carbonate, cos 0.00 0.00 $M:!3:!l)8 0.20 Hardness. as CsC03 (TOlalJ 139.\ Sl.l~B 0.10 

Chklrlde, C! 53.3 1.50 EPA300.0 0.01 Salinity, as NIICI 96.3 .,.. IC.lo.) 1.00 
Hydroxide, OH 0.00 0.00 SM23l08 0.20 Calcium Ced>on.9t& 
Nitrat&, N03 0.00 0.00 EP,\:!00.0 0.01 Stability Index (Sl!II Davis) 0.23 S'-lUlOB NA 
Sulfate, S04 0.00 0.00 EPA:!00.0 0.02 La e!ler Saturalfon tndex 0.31 {flt;110,) SM.lln N.A. 

Q!IIII, !l!lll!!!U 
Ammonia, NH2 0.001 0.00 EPA200,7 o.ot -
Arsenic,~ 0.000 NA ASTM06St1i 0.005 
8affim, & 0.00 0.00 EPA '200,7 0.01 Condu(:4vMy (Measured) ~ cO ~ SU:!S109 0.100 
Boron, B 1.13 0.31 EPA200,7 0.01 Resi&livity 12.1951 (Cale.) 0.000S-·· Cakium,Ca 38.50 1.92 EPA.200,7 0.01 ~ _G<avily (60/!!0} 1.0011 APIRP45 0.0005""" 
Iron, Fe 1.24 0.07 EPA200,7 0.01 looic strength 0.009 ,. (II) (C.lo.) 0.001 

Magnaslumn, Mg 10.~0 0,88 EPA.200.7 0.01 pl:! 7.96 ..... SIA~500H 9 :t:0.01 
Potassl<Jm, K 3.08 0.08 EP,\200.7 0.0, Tempe1ature 68.0 'F SM2SSOB :t0.1 
Sodh.lm,.t:la 91.8 3.99 EPA200.7 0.01 191'!~, Soiel$ (TOS)' 667.7 ..... (CGO:.) 0.1 
Stronttum. Sr 0.00 0.00 E:l'A200.7 0.01 Total Sus . Solids TSS NA SM:2540D 5.0 

,,,_, QC - - JJml!l 
Meas EC - ca>c EC 1. 1 (0.9 •1.1) EC 

$ilk;&, 8$ $!02 87.7 NAJ SM3500-S18 TOS - EC Ratio 0.69 (0.55-0.7-0) 
Sodium, Na (Cale.) !12.1 4.01 API RP..tS 2,tO Measuted EC - Ion Sum 0.9 c- (0.9-1 t) EC 

0.9 . .... (0.9-U ) EC 

~1-Pt.....~ l,J:M .J,,.t,,,r,'111fiMlll\.li:Glnblillil,lti'f....,..O'ol'Chl!I ~ -~1tnt1111J~ n 1 Nl"KU.wtr4.~~1tirnt,,alnt'IOII-,~1i.~~ 
" o .. t.it:e OtUd.ld lt-Wot4'01.• .,w.,uwsw..............,.. 1~111.&s 111-n«I 
ror,c..,.....,.,.....,.__ 2."61ti."'Wll:H~ti11A~,-,Yi,,rf..... 
NA.•l,ct~(l>l'IP,l!t UdJ.lltlWllll'Vd11 OS41 

oe 0'1• S.Ei"A"Vfl'l'l:!IQ:l,klfC~AMrtM0OYll(•ll"llif 
YJ--.• ,;.IQ£PA-«0'4,n«O-..""°""~ ,....,,_ •.AA.~~of(W.F•llf~\lil:Lwt.."lf61N.Gs ~ 

1•)<..c:())-~~!Jf~ ~•~.N't !tit~ 
l•I•~ .....,...,,»"""°"""". 8.hCD,\.CC •~Wlftff~t,"l*C.¢.l"wf,r;,,, 
IO•G-10011"'•00-"tnim •~C1fllld»f~ ~ 

KlJ,t R. Bucl<le 
Laboratory Direelor 

Midway Laborato,y, Inc. o.,. 
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Laboratory Report 
H.APCM.WlUI 

GG()()hemlcal Waler An.alysls 

Cu.st~ Chewon Corporation Log#: 16959-1 
Adct,o.., 9525 Camino Media OlnHn: 913/09 

Bakersfield, CA 93311 DtCeovt: 9114/09 
Atl:Mf.JOn: Ray Franze, Carla S 

SompJe 0-:rlpdon: Wingpear 1000 Rav 10,,-3.-08 

Alllam. - lllWA& C■~Ulatk,M fl:Hd'ta. Ile!!! "'"""· 
B!aut>onate, HC~ 292.S 4.79 SM23208 0.20 Alkalinity, as CaCOl (TOlal) 239.7 $11:l3208 0.10"'°' 
Carbonate. C03 0.00 0.00 SM23208 0.20 Hardness, as CeCO3 (Total) 89.4 ~ Sl.123409 0.10 
Chloride, Cl 66.7 1.88 EPA300.0 0.01 Salinity, as NaCl 120.5 mo< (Cale.) 1.00 
Hydroxide, OH 0.00 0.00 SM23208 0.20 Coklum Carl>anate 
Nijrafe.N03 0.00 0.00 EPA3000 0.01 Stabmy Index (Stiff Davis) .O.J4 1-i SM22308 NA. 
Sulfata. SO< 020 0.00 EPA300.0 0.02 LaMelier Saturallon Index .0.25 (Nefer6l SM203 NA. 

!l!ll!l, lllt9tl. ~ ~ 
Ammonia, NH2 0.00 0.00 EPA200.7 001 
Arsenic, As 0.001 NA A$11,4 0 6919 0.500 
Barium, Ba 0,08 0.00 EPA200.7 0.05 Conductivity (Maasunid) 758.0 -· Sl.125108 0.100 
eo,on, B 0.20 0.06 EPA200.7 0.10 Resi$tivity 13.1926 _., IC.I•.) 0.0005 
Calcium, Ca 24.6 1.23 EPA200.7 0.05 Specific Gr-.vity (60/80) 0.9976 APl~P4$ 0.0005 
Iron.Fe 0 .34 0.02 £PA200,7 0.10 tonic strenglh 0.007 1$ -(IJt (Cele.) 0.001 
Magneefumn, Mg 8 .78 0.58 £PA200,7 0.05 pH 7.118 SM<SOOHB i:0.0,-Potassium. K 2.68 0.07 £PA200,7 o.so Temperature 68.0 •• SM:!5!o09 i:0.1 
Sodium.Na 105 4.57 EPA200.7 5.00 Total Olss.Sofkb (TOS)· 499.0 \Cell:,) 0.1 
Strontium, Sr o.ool 0.00 EPA200,7 0.01 Total Su . Solids TSS NA - SM 2540 0 5.0 ,,..., QC ftHUIIS - 1.1.'l!!!! 

Meas EC • Cafe EC 1.1 {0.9•1.1) EC 
Slic:a, as SI02 85.2 NA SMlSOO-SiB TOS • EC Ratio 0.66 (0.S~.70) &isoo•M 
Sodium. Na (Cale.) 105.2 4.58 API RP-4S 2, 10 MeasuA!d EC • Ion Sum 0.9 c- {0,8,1.1} E;C .,..,0.9 {0,9,1.1> E;C 

~ 
"'-'.• PrudX:ll~,nUrtt1• 1!1t~lt<otllllfl.,,...~ttftlbll'l(Jl..,«l"""·11 
~._d~W-..illC'J'1110\t .IJI\W'j,._~ t ~p,.lit,,./<\\WI\ "gQ,,,._.,,¥"""""""1'1/1ft-ft#lO'I 

>10 •HIit~(~~ OIYlllttfN'"...l'r'ollW," l~l\f.O, tiff~ 
t O.S• • c.¥tOn"1/'IOui.on~. t A.SUI, 'Wll','lft l*Mtf"(:llll'l "°°"r'• f .... 
IIA. •tolt:CflUll,tAtlolll~t,oel\ ""~WUOl,02 oc____.o~,.____ ) fJ>A.~ftl'GNo<IAl...... f)<l.lil<;l\OMIJ'.-::1 ....~-

• N>1, •Al\,lh'WllotOf.Flt4tSWIOflo,.~1i6t.2rw:I &, Mllll"IC.III\ 
1•>~....tt!'OIO~ #~-.ll'tRP.CS ·--l-1 • c..-..o,...«~u,~,. $ """4i\ CC.'...,.,...,Vi•?~• 1C10&(: (: """°"' 
10 "'c.te0)11>f1Ml,J:ltl"'1III ·~".c.,,.,...,..,._"""'" 

Kurt R. Buckle 
Laboratory Director 

Mldwlily Laboratory. Inc. 
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Laboratory Report 

~~ULlltM 

GeocltamlcalWaterAnalysls 

cu.,romv. Chevron Corporatton Log I: 17104-4 
A-..: 9525 Camino Media Do~ln: 1011/09 ► 

Bakersfield, CA 93311 DlltCIUt: 10/13/09 
Att111rron: Ray Franze, Carla s 

Ssmp1't Oe«rtpUor,: Wfnspear 1000 Re¥' 10-3,04 

....... l!lO!I, Cllllll, -,. l!SIL1aUIIJ.t Cak:Li ■ IJcM l!lllmJI ~ 

Bk:8111on«~. HOO) 348.7 5.71 SMZ320B 0.20 Alkalinity, as CaCOs (TQ(ol) 285.8 .,,.., SM23208 0.10 
.,,..,Carbon•ta, C03 0.00 0.00 SUZ320B 0.20 Hardness, as CaCOl (Total) 133.2 SM:23408 0.10 

Chlo/Ide, Cl 54.1 1.53 EPA3000 0.01 Salinity, as NaCl 97.7 1111)11 (Celt,) 1.00 
HydrolOde. OH 0.00 0.00 SMZ320B 0.20 Cole/um C1rbon1tt, 
Nitrate, NO3 0.00 0.00 El'A3000 0-01 Slablllty Index (Stttt Oavl•) 0.40 (Nal:11111) SMWOB N.A. 
Sulfate, SOc 0.90 0.02 EPA3000 0.02 Lanaelier Saturation Index 0.49 (NOi~~ SM200 N.A. 

~ ~ ~ ·····-
Ammonia. NH2 0.00 0.00 EPA200.7 001 -
Arsenic, N:. 0.00• NA ASfM06'91g 0.10 
Barium, Ba 0.14 0.00 EPA200.7 0.05 Conductivity (Musured) 770.0 -· SM25108 0.100 
8oron,8 0.13 0.03 £PA200.7 0.10 Resisbvity 12.9870 .,..,,.. CC.le,) 0.0005 
Cefcium, Ca 38.5 1.82 EPA200.7 0.05 Specific Gravity (60/60) 1.0002 ...... APIRP4S o.ooos 
Iron, Fe 0.22 0.01 EPA200,7 0.10 Ionic strength 0.008 ISM (C,a!(:,) 0.001 
M$908SMTI~. Mg 10.2 0.8'1 EPA200.7 0.05 pH 8.17 $M4500H8 :t0.01 
Potassium, K 3.16 0.08 EPA 200,7 0.50 Tempenitura 68.0 -'F SM-a :t0.1 
Sodium.Ne 87.:3 3.80 El>A200-7 5.00 Tobal Diss. Sollds(l'OS}" 541.3 (Celt-) 0 .1 
Strontium, Sr 0.00 • 0.00 El>A20<U 0.01 Tol!ll Susn, Sofids ITSS NA - S/\t2$400 5.0 ,,,.., QC - IJaW.I 

Meas EC • Cale EC 1.1 to.e-,.1 , ec 
Sl~asSI02 81.7 N.A. SM 3!50Q..S) 8 TOS •EC Ratio 0.70 (0 65,0.70) 6ioo JPS 
Sodium, Na (Cale.) 88.0 3.83 API RP--4S 2 .10 Measured EC - Ion Sum 0.9 Coon <0~1.t) EC 

0.9 Anion <0~1.tJ EC 

ll<Ol.-~0~1...lr-o.( • 1hl'~""--.CMc:ano.-l'tMtrY40'l!Ml:t~ ~ -IOfG!t;-.ittotp,Rll,OO'l<ltl:fl«JA.rlltCr<..flNIIIVq'Jt:M~ IN'KU'(fl'i,\'Stww1wcf~IOf-b.llll"dlNOll 
NO.-Net~lblii:hlPOl,,I otWll\.,....,W....W..., • 1•'21)111 [,;, ltl/n -04 
to:,c•.e-..,·,.,.,....,~ 2 . .-.S.111. "YIAt:'tflll.3~So:°"tktf'l'ttl"9 
NA•Wr;,l~ID•l'POtt 1n,::II.I~Vd1I 0, 111QC,____ 3.6",\'lflNIQ:tWC~~.iv1-u,,i 
C#clumc.,._,. ~•tt,IIO(P~7'0,,0:;'0 

4 A.Pl. •~4'10J,l'""""W"""'-"tHI W. l!o ~ 
1•)"¢A(O,-d....,IO~ Pffi'lllt•,•tl~Ll#I APO 
l·)+C,eCl::Q..,..~-~rt ).P,CD,\C<: -,~o•c:nmttTlld'WleliCQtJ.♦ t lM!&CC . PJd:111', 

l1l•CIOC11JtllC~ &-.xJ.ett.~Potll'C'lit\llll~ 

·--
Kurt R. Bucl<le 

lab«alory Olreclor 
Midway Laboratory, Inc. ------""··---
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Laboratory Report 
tup Crrt. ti.NA 

GO<J<:IH,mlcol Water Analysis 

cu.,romer: Chevron Co,poration Log#: 17288-3 
Addtff.s: 9525 Camino Media Dare In: 11/5/09 

Bakersliel<I. CA 93311 Dlteout: 11118/09 
Attention: Ray Franze. Carla s 

S.mpl& OUClfpt/ott: Winspear 1000 RovlO~ 

A"toM l!l0/1. l!l!9!l. ~ ~ 5'1IAYlritxl.a l!tllll -.« Elll.llllW -
B~JPQo~b!.1:1.QQs 343 5.61 SIA23208 0.20 Alkalinity. as CeC03 (To.,I) 280.8 .. 51,123208 0.10 
Carbonate, C0-3 0.00 0.00 SM23208 0.20 Hardness. as caco, (To!a1) 135.2 SM:23408 0.10""" Chlotfde,.CI o/ 1.61 ePA:!00,0 0.01 SaUnily. as Nacl 102.8 (Cl!<:.) 1.00.!!'II'! 
H)'4roxide, OH 0.00 0.00 SM2a20S 0.20 Cale/um c.td)onate 

N~rala, N03 0.00 0.00 EPA.300.0 0.01 S1ability Index !S1iff oov;,1 -0.04 SMmo8 N.A. 
SU!fa1e,SOI 0.00 0.00 E.PA300.0 0.02 eUer Saluration ln<lsx 0.05 (NQl.1):11} SM200 N.A. 

~ ~ .em. 
Ammonia, NH2 0.01 -
Afse(l!C, As ASTMO6919 0.002 
Bat!l!!:I!, Ba 0.1_3 0.00 EPA200.7 0.05 CotlductilllJY.(MaasuAld) 770.0 -· SM 25108 0.100 
Boron, B 0.1 ◄ 0.04 EPA200,7 0.10 Resistivi!i' 12.9870 ..... {Cale.) 0.0005 

Cll!.~• .c.ii 37.J 1.c8Jj EPA201>.7 0.05 Spe<:lfle_Gravtty.(90/80) 1J)j)02 API A.P45 0.0005-Iron, Fe 0.27 0.01 E'PA200,7 0.10 Ionic stren9lh 0.008 IS f.,) (COh:..) 0.001 

M'l!!Ll!l!tum!!t,Mg 10~ w EPA200.7 0.05 Pl:! ~1 SM4SOOH8 :t0.01 
Polassium, K 2.87 0.07 El'A200.7 0.50 Temperature 68.0 'F SM25508 :t0.1 
Sodium.Na $7,6 3.61 El'A200.7 !;.00 :[o.biJ.D.!sa~S.OJ[da,0:D~)' ~z.a ~J {C""-1 0.1 

0.00 0.00 El'A200.7 O.Q1 Total Sus . Solids TSS NA SIA:15400 5.0 
QC ll!llil1t - llW.l .LI-. 

Meas EC·Cale EC 1.1 (0,9 •1. I) EC 

..~J.S~ l'.3,5 NA- SIi 3/SOO-SI s TOS -ECRa~o 0.70 (0,$6-0.70) 
Sodium, Na (Cale.) 88.1 383 AP1 RP-45 2,10 Measured ec . Ion Sum 0.9 C8"on (0.9-l. 1) ec 

0.9 (0.9-1. 1) EC -
PQ. -~~~°"""•11"11~\f'll"IIM~ • r..i.l:l'I~~ -~ """'d~n:1~0:lllt lo'lltrouf~I, I ~\1,//J;~Vl'll"Wld:l>IWN~ -NO • Nllt~(W\W'PQ.} t'IYIRf.,.,,Y'l'WtW.a-r· ~1'\ £1J. tlln.fiiS 
10.S.• -~,....,,.,_~, 2. "31\l;"W,lfc,,' IM)~~IIWTtllll.rO 
IIA • ll«tlQlk:ltllltifrtO(II\ WOI.W-.JYdll0l.(Q 

Q C :) fJJ>.,~HJtc,,,,,,,c,JNll,\'MflVIJlllrt...,c..,_,,_ °"" \\W...," IWtP~lMI» 
.t ,P1:•~<;1()Ule'IOY1Rf&' tlMII 2rG.Eo ~ 

(• t~-1.....,.,~. hlOo\.rn ~ I.Pl Al' 46 
(•)•~'°"l llw'l#nt~ S ~CC , 'n,ot,t,O'WNt r<KAflOIC0,' IO!le>C. C.P-
tt) •C.C:Oa••~ -~~~e.wi-

I.J!boratory Oi!1lclor 
Midway Laboratory, Inc. o... 



ubo,..,to,y Repott 
£WC.it. 1""4.A 

Gtc..Chomk:IJ WOt•r AM>ly$/$ 

eu.,tamer. Ct\9'110(1 Corporellon Lo,;•: 11.t::El-3 
Addnu.rl: SS:25 Cemino Media Olltfln: 121"1);; 

8.».Q~ld. CA 93311 O"'-' Complirtod; 1")11~ 
AttMlklrt: R-V ft.1t1.t• .CW S11911'1prun 0ttitfUport•d: l?Jf4/W 

Stmpll O..mfpll<>n: Wf1ttprtr 100I 

r ...... ,.... ,.·-· .......... IJ b POLPOL n htoo\hodl 

8"'811>onato, HCOi' 348.8 S.71 ......... 0.20 1'1koinll'i, •• CaC03 (TC,OI) 265.9 a,.ua2oe NA"'" CQrt>onate. C03·' 0.0 o.oo 0.20 ;U C&CO3 l,JHt O!v• Ah.) 285.9 ... 81.ti.izoe tlA-
Chtori(fo, cr1 $1.'A$QQ.<C('49.8 . 1.40 ·--· MS Hwdl\856, as Ca003{Cflt:.. 135.0 GJ,UJ.t08 NA"'' Hydl'Oltlde, OH·' 0.0. 0.00 -· 0.20 salinity. auc. Na+Ct 417.0 ... \Cc) NA 
sumate, so.. 4 0.8. 0.02 t&tt&OC.t.O.t" ,.o Sotilll'i, trom Chlo,o,lty 90.0 {<:Cl<) HA"'' Su!r.ae. s·1 o.ox 0.00 $W500-S~ 1.0 C11/th.rm CM,.,,.,. 
Sulfite, SO)~ o.ox 0.00 $M4500,£03,-' 1.0 Slllllllty !n<IOO({t"1Qi8') 0.06 61,t:2)308 HA 

St.abiity h1d&x {SU!'t oa,,u.) -0-03 - R... ◄"" "" 
,....__.__ ,OllblC.IO"-& -·· ---· ......... POL MMMd# POI.. 

Ammonium, NH4" ' o.oox 0.00 ASTl.tOOIO 0.10 ~-
Barium, aa·2 0.14 0.00 t:/'A 2001 o.os Cof14ucllvlty (M..,1•0dl 800.0 $l.12Stoe 1000 
Bol'Of\. s•) 0.10 0-03 EPA 200.7 0,10 RoslStimy 12.500 -· {Cok.l 1'A 
Ce.k:ium, Ce'2 38.1 !PAUO.f Specific Gravity (8M!O) -· IJ)HtP~ :i0,00011.90 0.<15 1.0010 ....... 
tton, Fe.♦' 0.51 0.03 £:PA2007 0.10 Ionic"'-renoin 0.01 ISM CC.1',) NA 
Magnesium, Mg'2 9.65 0.79 EP:A 2007, 0.05 pH 7.72 &U.'60!>M8 J:0.01 -Tompenuuro so.o 'F $ail :!lrelO e t0.2 
PotQUiUM. K'* 2.45 0.06 fPA 200,7 0 .50 To!OI 01... SOIia, (TO$)" 549.7 ~Qf:$wnl.} NA 
SOClium. Ua • t 99.3 4.32 f PA 200,l' 5.00 Total Oh'i, Solk:15(1) 1$0"~ NA ---· - NA 
S,lronLlurn, Sr'2 0.00 X 0.00 EPA 200.7 0.10 OC 1r.......,c:l,lffl>G{, ---···- -··-•· wm 

M&H EC. Cetc EC. 1.0 ·Not• (U•M) ec:t=,. 
Oitlft 

... ...,. hNltml, PQL TOS-ECAello• o.ea .._ (0.$5,0.70) 
Atsenie.A! 0.000 0.00 l;P.A~.1 0.002 Meatured EC •Son Sum • M ~ 109-1,0 EC """" 
Sille&.. H $1()2 'n.8 10.63 EPA ?00,7 0.10 0,9 ...... (U·U)EC 
Sodium, N11°1 (Cate.} 99.3 4.32 '4P'IAP'5 NA Cele. N.a • Actual Na= 1.00 lrf1ttNt 11).g& .t,c») 

Chlorldo, er'(C.10.1 49.8 1.41 .\PtAP..S NA NaCV(NaCI Calo.)• ,.oo tl.t:<:1 {1)9-8. t.001 
0C •Mk-t-i ·<Cltkw'I &lbtic•Crtt.til _...,_ ._..,.,Oroan:c At:.a!lnrtf o.ox 0.0D C..-,(,k. NA ~~ '4 DH'ffllr,oe, 

O,U NA £0.::tl'!lllq 
:u.,00 NA ,,,.-t.lOl •"'1'WI0&10.~\.11'1111. 10,0· &00 14 £2-~it-

P01.• Pl1diCIJQWl~U'I\II •™IG'ort:l,l:W. ...f\at(lWIO-.i,._,/ti:N't<iN.__tll\l,'\ Antoft-C'nort811mn• 0.0 .. 
tpKi& £mN,ofpt.c:11\ol'I..,.:, •OOJfWCJd\ht..-.Ji11al ~/(!.){ UOlJ, 

!J.0.-t~~(boWPOl) 
1'05' •~•Mflt'llotlMII!\. 8tf'lcl09I,. 
!~ • ttalt~blolDttpQ't. 1. 1'AU.41.WWJ,,:,~t~kttN E:i:M,IMI«\r•.,,,., afW..,:tr.tl'd\VUtit.WIW.♦ 15-JOtrl, E4 lffl-~ 
-CJ,11od,!:...,'°"4tl',lt~~ t.ASTM;-W1t1ttr,• 100r Mw\an 8oc:Seiyf'Ot"f•lol:lnoa 

l:l'lli'fflklt(Cb*1. S~-.J a.,•1iu,1-11:,,..av,:i1. 1101« 
,c ■ !ol•;.U,l'lll)rud'°1' l ,EPA~lf<,t<:Mmialil~t,1i::t,dWllll«.-.:I 

h'U lt." 1'il83t'l'A-600/H3-0.ZO --- • .m~~ltcfQi.'1t4dW11.11n,• 19'J :0-.0. (a.Amtlric:wl......,_ 
(•J •~ M'! ltl\Ol,o ptOClip,l,l&e, P,~.,MIM,AP't RP+$, 
c·• •c.GOJ....Cttnd1oa,,,oho,e. 6. P.t!lan, C.C,; •A~tdWllltf' f~.♦ 1"'6,~lf'III!~0-.,,.t, 
C•> • Cl()()J It •1 ~!.Ill. n.O,.,.IW,flflkMi,lr,ltUO.,J••C.odMIM(liMIJl)""11N&.,k 

oc_______ °""'-------
Cota: ________ 

Lahontcwybll-tcw t.lkhotayt.Abontary, Inc 
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ul>omo,y RePQrt 
lWCtt1.tiK4 

G<o-Cll-1W.ltrAnllly•ls 

Cwton:Mr. Ch.evron Corponulon Log, : 1783(l..6 
Adctro,,: 95is Cemioo Media iDU rt\: 1114110 

Bekernfield, CA &3311 OMt Co.lad: 1/20IIO 
AttfJ1tfon: Rey Fnanz6. Cllil'I&. Sfrnptun 0-alt Rtpor1Kt 1/21110 

S'Mtpfe0.tc.tfpt!M: wi....,...1000 

.,.••• .. PQi. Cllk:Ul,atl... Rell.OIIS lWtt MMl'!CH:1 # 

&k:arboll:8\e, HCOJ1 3S7.2 5.85 eMznoe 0.20 AJbllnity, M CeCOO{ToltJI) 292.8 ""' $M2$200 NA 
Ca.rbOl'Mll6. CO;,"' o.o o.oo a1m.2oa 0.20 u CIC03ou,ero. Alt,) 292.8 ""' SM.2»1>8 NA 

1cr.tot1M. cr 6UI 1.74 ,e:a,w503Q' 0,0$ Kafdn6". H C&C~ (CeJC.) 144,4 ... U12M08 NA 
Hydn»:ld&, OH'' o.o o.oo SMZ::1208 0.20 Sollnit1, c,lo, llo•CI 427.1 ..,, ""~) NA 
Su!fale, so.~ 0.0 0.00 ti,.U600,SO,i.) 1.0 Sa11nit)', rrom ChJoro:sity 111.6 .... (Cele.• NA 
Su!fidQ, S"' 0.0 X 0.00 ""'"'°"' 1.0 C.t<lum C."'°"tl• 
Su!llw,, SO,~ 0.0 X 0.00 81.U!,00,.$01) ,.o Slsbtily1ndox1<.A"l"1 0.03 -· .,.,,..,. NA 

Sl::eblli1)' lndflx (SlltOwvlo -0.06 ,... ~d.4 ,... 
htoo\hod •• POL ,...__....,04.Lt RfflAt:t. ........ PQL 

Ammonium, Nl-k•' • 0.00 X 0.00 ASTMOt919 0.10 
eutum.ea·1 0.15 0.00 riPA 2:1».? 0.05 ConductMty (Meeiiured) 799.0 ....... ~U:t:51(>8 1000 
&oron.a•i 0.13 0.04 £:PA200.1 0.10 R..i.ilvlly 12.S16 NA 

c- --· --· 

'"""'' Cak::lum, ea·1 40.3 2.01 l!!PA~.7 0.0$ S-G,avtty(60ll!O) 1.0008 -· .-.PtRP •~ xO.OOOt'''" 
(tOn. f•·' 0.27 . 0.01 EPAm.7 0.10 Ionic wonglh 0.01 IS {J,) \C,,r.) tlA 
Megne&ium, Mg.7 10.6 . 0.87 EJl'A:00.7 0.05 pH 7.6/l ... ~◄5,00H8 t:0.01 .,Temperelore 60.0 GM::tS&08 i:0.2 
POlaa.!lom. x.·• 3.03 0.08 tPA.!90.7 0.S() To,al Om. Solid> (TDSI• 562.0 mo/\. (M<C,a.18\.WI,) NA 
Sodium, Na•1 88.5 . 3,8S (.PA.2(11).1 S,00 Total Oiu.. Solids@ 180 •e NA 0-00 NA 

-
-· 

StconWm. sr•2 0.00 X 0.00 U'A200.7 o.io QC 10.-,<;...,... ..M_ c...-. l.l!!l!! 
· N::,t.eM&at EC - C.lc EC = 0.9 (O,t•11l€G't=...._.. .._·- J ..... m,qll. P<I<. TOS • EC R•lio • 0.70 to,~•O,JO) 

Arssnlc, Aa 0.420 0.02 UA::t00.7 O.OM M&e1urad EC. k>n Sum= 0.9 .,..., ((>.0•1HfC 
Silica,,.. S102 78.5 11.31 U'Al001 O.tO 1.0 (').8• U} tC 
Sodium, Na•1(Cele.) 88.S 3.85 API RP4S tlA Cale:. Na • A<:tu.11 N.a • 1.00 """' «>.to-um 
CIIIOtldo, er' {C.lc.) 35.ll 1.01 API RP4'A NA NaCV(N.C< Celo.) = 1.00 '"''" tMl+t.0:l]...,cl 

QC • Ahlon • C.lllol'I S.W'lotc""""" 
OrQartlC.Alli:ltll'I~ o.ox 0 .00 a-.,,c.1<. tlA ~~,w fflf'Q'l.lSIM ~ "'Oi«tNll",OI 

o-~o NA 'l02ffltq 
,3,0-100 NA_,. .. .'" M°'- •t~~Ui'!\1. 10.0- eoo ..z.,"' 

PQl. •~Q~P.,lnlll •,.,,.~...,..lt\f'IC,11,1\Cof,.....,li:NNtd~ Atllcrt.Cttlon e,ft.i11t• • .s.o 14 
~"'1t»ol~IMW1Clt~olh~tnt!ho6oloqf(6XUOl.J. 

H,0,•HOIOetlldod~PolJ 
~ • C.llon •ntt.,Q'l 1<1111. 8ttnf'IPII" 
tZA • t')l#?Pk,lblotlDl'tjlOl't. 1/ll'W,,,4'NNA:.'15~lW'l0d:t,b.... ~ 
t • ~I!\ dWN1~\Vu1aWnw.• 1MO.... ta.19'9:t.ee 
... a,~""-Nt•'-"o11:• 1..\&TM;-W.i,r,• ::1007 A/!w'Q/1 &citftit.fe!M9 

tf'l4 ~•cc..·,.S04~ '1c.} #'4Ml!:ffWVo& 11 ON:Q 
.JC • Hof~fot ) ,IEPA~l~CMM.::fllMatJtit,(l(w.itfltllf 

Wttlf'; 1933~VA-6CKJ/4-73-020 -- , .N"C; •N\l)fllt~Oi,VitldWll.t,11," 111$1 2nd !<I. M'16!1(:an 

{•}-c.coJM11t('ld1C~t. p~1,t1,...,IIJ>iAP.~. 
N • C.C.03......lar'ICIID~. 6. Paffll:lf\. C.C , •Ap,phdWnwfttdvdoqf,• 191'1$ Cwilpbt:11 P~S.S..t. 
(t) • <:.ooJ If tt41Na.bf'bll. ThtOw!lty.tf,.,.At.11,.i,1,0ra1,..o...,..i:11,~i,.,.,s..,i, 

··------ --------
O.,w._________ 

lJ.botfl10,yOfl'flCioOr M.ldwfly l.aho,,110,y, Inc 



L.abonitory Report 
fl.N't'fl't l#f.A. 

Gaochemfca/ Water Analysis 

CustonMr: Chevron Corporation LogJ: 17240-1 
Aclclre~'S: 9525 Camino Med.a Da,.ln, 10/28/09 

Bakert.fleld, CA 93311 Dat&out: 1119/09 
AttMIIOn: Ray Franze, Carta S 

Sflmp}e O,,S,,rlp//on: Total lnl9'diclion Water (comlngle<:I point) 24" pipe RIY 10--3-08 

&llsm. moll. mall, l!l!!!M!t.L e9!.IJ!lal!J C.fituwiona ........ !lo!!! ~ ~ 

Blc:alt>onata, HC03 334.1 S.47 S"23208 0.20 AfkalinilY. as CaC03 (TOli!ll 273.6 mo" SM23208 0.10 
Calbonate, C03 0.00 0.00 SM2320B 0.20 Hardness, as CaC03 (TOW) 87.6 """ SM:!3408 0.10 
Chloride, Cl 81.4 2.30 EPA3000 0.01 Salinity, as NeCI 147.1 n'9' (Cslc.) 1.00 
Hydroxide, OH 0.00 0.00 S"'23208 0.20 Cslclum Carf>onate 
Nilrate. N03 0.00 0.00 EPA300.0 0.01 Stability Index {Slln OaviO) .0.18 (-) SM:!2308 N.A. 
Sulfate. S04 0.50 0.01 EPA300.0 0.02 La eller Setuni~on fndax -0.09 SM200 NA"'""' 

l!l0/1, ll!t9!I. !!Jl!>o,I,'!. 

Ammonia, NH2 0.00 0.00 EPA:11)0.7 0.01 
Arsenic.As 0.00 AA AS™0~19 0.10 
Barium, 8« 0.00 0.00 SM3SOO-Bo s 0.50 Conduc!Mty (Mea,n,roo) 850.0 ,.,.,., SM WtOB 0.100 

Resistivity______..c.c= .cc.._.,c= (COi<;,)11.7647 0.0005 
CaloVlll, Ca 23,5 \.17 SIJl!,00.Ca 8 0.50 Specific Gravi1y (60/!!0) 1.0005 -· API RP ◄6 0.0005 
Iron. Fe 0.00 0.00 SM350CM'<, D 1.00 Ionic strength 0.009 ISM - (C8':,I 0 .001 
Magn&slumn, Mg 7.00 0.58 SM~8 0.50 pH 7.80 -SU"500118 :1:0.01 
Potassium, K 1.80 0.05 SMMCO-KB 0.50 Temperature 68.0 •• $M2SS08 tO.I 
Sodk.rn, Na___ 135 5.87 SM350G-t.ta B 5.00 Tota! OiS$. Solids (TO$}" 583.3 "91- (Cale.) 0.1 
Stronllum. St 0.00 o.oo EPA200.T 0.01 T atal Sus . Soids TSS NA SM 2S400 6.0 

QC - &!!w IJ.!D!Sl 
Meas EC • Cale EC 1.0 (0.9-1.1 I EC 

Sllca, as Si02 48,8 NA SM35()()..St8 TDS • EC Ratio 0.69 (OSS•0,70) ;., __ 
Sodium, Na (Cafe.) 135.2 5.88 API AP..fS 2.10 Measure<! EC • Ion Sum 0.9 Cotion t0.$•1 H EC 

0.9 (0.9•11) EC - "'"" 
FOl •Pru.t:JJt:M~l.,tllul• ,,,.t,,.,........,.,INII Oll1"ot#t/lJM:Jtf.dll.t'""'w,"'"' 

~ICMJ'lf~4(11,)-,<;lm,.,_,~"'~· 1 ~,\..._,•Ulll'IJlll/11 V«.»1,lc.,Na.--.w,n 
HO.,fl)IOttDc'lc.:lll~f'Oll d~Yll-"""1'11_,.\\1,ICfl( ~"" t4 11-n,.H 
~·-c-#'a~~ 2, .....-s1 "'·-wr.tf,• t(IQ ~6oo«', 11W fo,lll"Q 
flA •lofclt~-•l'Plo't 

QC.____,DMt____ J..EPA,,'~ltof~/IHlyw,CIIYJ-W .,_,,_. '((-..• IM)t'J'A.t.00,',l,,IO,.CQ\) 
• »\ ~AAl1tM<1~1-$'1111111fl.' tNI N f<I ~ -~- ,~~.'l>iAI',~t•t11CMCOS ..o:lltfldc,o,~

H•~°"""""'""._,....,.,. ,_4"lrf'IM,C.C . 'N!JOl,,td'l(r'ltf Ttffi~:" 1"'5C.. C P-ll!ID!I 
111•c.--=11t'11Wl1(~ 1'-.:ulc:,,CfllliOOtl~""~ 

Labor.110,y Oin,clor ______, ___.,.,., Midway laboratory, Inc. 
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Labo,atory Report 
£\APC'Mt.UU 

Geoch<lmlcal Water Analysis 

Customer. Che\/TOl'I Corpooition Log#: 17240-1 
Adrtns,;: 9525 Camillo Media OahJln: 10/28/09 

BakersfleW. CA 93311 D.at& olJ(.- 11116109 
Att611tlon: Ray Franze, Carla S 

S,,mp(• De,<Jiptkm: Tolal lnlelllielion Waler (comingle<! point) 24" pipe Rev 10-3-08 

_,.6Dll2lrf. 111111, 9111. -.i C■kolMf.on• ........ ~ ~ -
Blearbonote, HC03 334.1 5.47 SM2320B 0.20 Alkalinity, as CaC03 (Tot!I) 273.8 .... su=a 0.10 
Carbonate. CO3 0.00 0.00 SM23208 0.20 Hardness, es CaC03 (TOlaJJ 87.6 SM :!3AO 8 0.10'!l"' 
Ch/orid~, Cl 81.4 2.30 EPA300.0 0.01 SaVnity, es NeCl 147.1 .... (Cale.) 1.00 
Hydroxide. OH 0.00 0.00 SM2l20B 0.20 Coklum Camonate 

Nitral&. N03 ~ 0.00 0.00 EPA300.0 0.01 Stability Index (S1lff DavlsJ -0.16 (- SM22308 N.A. 
Sulfata. S04 0.50 0.01 EPA300.0 0.02 Lanneller Saturation Index -0.09 (Note&) SM2Gl N.A. 

tl!ll!l,. M.l!!!!2!IA 
Ammonia. NH2 0.000 --0.00 EPA 200.7 -0.0, 
Arsenic, As 0.00 NA ASTM C>6919 0.10 
Barium. Ba 0.00 0,00 SM3S00.8a8 0.50 Qonductivity (Measured) 850.0 SM:25108 0.100 
Boron, B 0.14 0.04 EPA2C0.1 0.10 Resislivity 11.7$47 - (CIII<:.) 0.0005 

1,17 -·..,,.Celclum, Ct 23.6 SU3500-Ca8 0.50 s~Grav)ty(60(60J 1,0005 API RP46 0.0005 
Iron. Fe 0.00 0.00 SMl500h8 1.00 Ionic stn,ngth 0.009 1$ (1,1} (Cele,) 0.001 
Magnealumn,_Mg 7.00 0.58 SM~8 0.50 pH 7.60 ..... SM4SOOH 8 :O.Ol 
Potassium, K 1.ao 0.05 S"'3-500,( B 0.50 Tempenlture 68.0 SM2550a t0.1., 
Sodium, Na 135 5.87 SMlSO(),.N• 8 5.00 Total Olss, Solid~ (TOS)' 683,4 ~ {Cale.) 0.1 
Slfontium. Sr 0.00 0.00 EPA200,7 0.01 Tobll Su9 . Solids TSS NA SM :!S<IO D 5.0 ........ QC -&!""' 

Meas EC·Cale EC 1.0 (o.9-1. q ~c 
SMlca, 105 SIOi 48.6 NA SM 3500-SIB TOS-EC Ratio 0.69 (O.SS.-0.70) ' 
Sodium, Na (Cele.) 135.t 5.88 API RP--t5 2.10 Measured EC•Ion Sum 0.9 c-, t0,9:•t H ec ..,,.,,0.9 t0,9:•1.H EC 

POl • hlnl),lj'~lJlo\l:- hbo.'Nl~wllN:ICIIJlblllill.ltif~ w!NI ~ 
~ -.......,~~~~·""......,,....~. 1 ~/\'fk'$l.llrOliolJ.ldl'l04t._,he.'!ll'\olD(O\ 

lfO,• • Oll'.IClr.fl~POl.t t/W,WUdtJI-WINll.~1&.aOOI.U I~ 

'l'OE.'-Cir!Oel\ lll'dlll'kll\W- 2 . .-..TV.-Ylll/tr" IN!l~~flo'f~ 
HA.•HllU~ l6~ 11'111'~ Vol.II 0142 

Q(. o... 3,Efl'"-'"loll'tOQ:loktClltl'l'IIC.lf Ml'tM«W~W 
VJ--.,' 10.U E,PA.«U,&.19420 

.......... 4,Al'l;•~-♦IO,,S-•1:S1Wrtl'\,~'t06,;,l'ld (id N!'>9'1Cfll - -· C•I-C..COS.OlltflcSIDt:(~ hYolil,_1.......,.., AA 11111 ~ 
O•c.tCOS....aWfldiodlllllCIM 1.P#t9'1.C<: -~w-ltllft~1; 1".«1c,c.~ 
(O•C.r<O,•"' ~ •~c.mor»t~~ 

.'°""",.~ Leboretor,, Cirecto, 
Midway laboratory, Inc. O.-• 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

Date of Report: 06/16/2014 

Dennis Gatson 

McMor Chlorination, Inc. 

6734 Charity Ave. #8 

Bakersfield, CA 93308 

Client Project: Chevron 

BCL Project: Bacteriological 

BCL Work Order: 1412972 

Invoice ID: 

Enclosed are the results of analyses for samples received by the laboratory on 6/11/2014. If you have 

any questions concerning this report, please feel free to contact me. 

Sincerely, 

Contact Person: Misty Orton Authorized Signature 

Client Service Rep 

Certifications: CA ELAP #1186; NV #CA00014; AK UST101 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000246393 Page 1 of 5 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

Table of Contents 

Sample Information 
Laboratory / Client Sample Cross Reference................................................................................................................................................................3 

Bacteriological Sample Results 
1412972-01 - Chevron, Monte Cristo Well 

Water Analysis (Bacteriological)................................................................................................................................................................4 

Notes 
Notes and Definitions................................................................................................................................................................5 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000246393 Page 2 of 5 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 06/16/2014 14:51 

6734 Charity Ave. #8 Project: Bacteriological 

Bakersfield, CA 93308 Project Number: Chevron 

Project Manager: Dennis Gatson 

Laboratory / Client Sample Cross Reference 

Laboratory Client Sample Information 

1412972-01 COC Number: --- Receive Date: 06/11/2014 08:10 

Project Number: --- Sampling Date: 06/11/2014 07:19 

Sampling Location: --- Sample Depth: ---

Sampling Point: Chevron, Monte Cristo Well Lab Matrix: Water 

Sampled By: K. Stanley Sample Type: Water 

District ID: 

System Number: 

Station Number: 

Sample Site: Other 

Residual Chlorine, ppm: 

Lab Temperature, C: 8.9 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000246393 Page 3 of 5 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. 

6734 Charity Ave. #8 

Bakersfield, CA 93308 

Reported: 06/16/2014 14:51 

Project: Bacteriological 

Project Number: Chevron 

Project Manager: Dennis Gatson 

1412972-01 Water Analysis (Bacteriological) 
COC Number: 

Project Number: 

Sampling Location: 

Sampling Point: 

Sampled By: 

Receive Date: 

Sampling Date: 

Sample Depth: 

Sample Matrix: 

---

---

---

Chevron, Monte Cristo Well 

K. Stanley 

06/11/2014 08:10 

06/11/2014 07:19 

---

Water 

District ID: 

System Number: 

Station Number: 

Sample Site: 

Residual Chlorine, ppm: 

Temperature, C: 

Other 

8.9 

Colilert (10 Tubes) 

Initial Lab 

Constituent Result Units Method Analyst Dilution Date Started Date Completed Quals 

Total Coliform, Confirmed Test 0 Positive Tubes SM-9223B FBV 1 06/11/2014 10:30 06/12/2014 

Total Coliform, Density < 1.1 MPN/100ml SM-9223B FBV 1 06/11/2014 10:30 06/12/2014 

E. Coli, Confirmed Test 0 Positive Tubes SM-9223B FBV 1 06/11/2014 10:30 06/12/2014 

E. Coli, Density < 1.1 MPN/100ml SM-9223B FBV 1 06/11/2014 10:30 06/12/2014 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000246393 Page 4 of 5 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 06/16/2014 14:51 

6734 Charity Ave. #8 Project: Bacteriological 

Bakersfield, CA 93308 Project Number: Chevron 

Project Manager: Dennis Gatson 

Notes And Definitions 

MPN Most Probable Number 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000246393 Page 5 of 5 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

Date of Report: 05/20/2014 

Dennis Gatson 

McMor Chlorination, Inc. 

6734 Charity Ave. #8 

Bakersfield, CA 93308 

Client Project: EH - 563 Chevron Monte Cristo Road 

BCL Project: Drinking Water Samples 

BCL Work Order: 1410663 

Invoice ID: 

Enclosed are the results of analyses for samples received by the laboratory on 5/13/2014. If you have 

any questions concerning this report, please feel free to contact me. 

Sincerely, 

Contact Person: Misty Orton Authorized Signature 

Client Service Rep 

Certifications: CA ELAP #1186; NV #CA00014; AK UST101 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000238152 Page 1 of 18 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

Table of Contents 

Sample Information 
Chain of Custody and Cooler Receipt form................................................................................................................................................................3 

Laboratory / Client Sample Cross Reference................................................................................................................................................................5 

Sample Results 
1410663-01 - Well Discharge - KSI Yard - Monte Cristo Rd. 

EDB/DBCP Analysis (EPA Method 504.1)................................................................................................................................................................6 

Water Analysis (General Chemistry)................................................................................................................................................................7 

Metals Analysis................................................................................................................................................................8 

Quality Control Reports 
EDB/DBCP Analysis (EPA Method 504.1) 

Method Blank Analysis................................................................................................................................................................9 

Laboratory Control Sample................................................................................................................................................................10 

Precision and Accuracy................................................................................................................................................................11 

Water Analysis (General Chemistry) 

Method Blank Analysis................................................................................................................................................................12 

Laboratory Control Sample................................................................................................................................................................13 

Precision and Accuracy................................................................................................................................................................14 

Metals Analysis 

Method Blank Analysis................................................................................................................................................................15 

Laboratory Control Sample................................................................................................................................................................16 

Precision and Accuracy................................................................................................................................................................17 

Notes 
Notes and Definitions................................................................................................................................................................18 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000238152 Page 2 of 18 
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

Chain of Custody and Cooler Receipt Form for 1410663 Page 2 of 2 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000238152 Page 4 of 18 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Laboratory / Client Sample Cross Reference 

Laboratory Client Sample Information 

1410663-01 COC Number: --- Receive Date: 05/13/2014 15:23 

Project Number: --- Sampling Date: 05/13/2014 10:54 

Sampling Location: --- Sample Depth: ---

Sampling Point: Well Discharge - KSI Yard - Monte Cristo Rd. Lab Matrix: Water 

Sampled By: K. Stanley Sample Type: Drinking Water 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000238152 Page 5 of 18 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

EDB/DBCP Analysis (EPA Method 504.1) 

BCL Sample ID: 1410663-01  Client Sample Name: Well Discharge - KSI Yard - Monte Cristo Rd., 5/13/2014 10:54:00AM, K. Stanley 

Constituent Result Units 
MB Lab 

PQL MDL Method Bias Quals Run # 
1,2-Dibromo-3-chloropropane <0.010 ug/L 0.010 EPA-504.1 ND 1 

Ethylene dibromide <0.010 ug/L 0.010 EPA-504.1 ND 1 

Run # Method 

1 EPA-504.1

Prep Date 

05/15/14 

Run 

Date/Time Analyst 

05/16/14 15:19 VH1 

Instrument Dilution 

GC-4 0.949 

QC 

Batch ID 

BXE1366 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000238152 Page 6 of 18 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Water Analysis (General Chemistry) 

BCL Sample ID: 1410663-01  Client Sample Name: Well Discharge - KSI Yard - Monte Cristo Rd., 5/13/2014 10:54:00AM, K. Stanley 

Constituent Result Units 
MB Lab 

PQL MDL Method Bias Quals Run # 
Dissolved Calcium 83 mg/L 0.10 EPA-6010B ND 1 

Dissolved Magnesium 2.4 mg/L 0.050 EPA-6010B ND 1 

Dissolved Sodium 78 mg/L 0.50 EPA-6010B ND 1 

Dissolved Potassium 3.5 mg/L 1.0 EPA-6010B ND 1 

Bicarbonate 38 mg/L 5.0 EPA-310.1 ND 2 

Carbonate <2.5 mg/L 2.5 EPA-310.1 ND 2 

Hydroxide <1.4 mg/L 1.4 EPA-310.1 ND 2 

Chloride 160 mg/L 0.50 EPA-300.0 ND 3 

Fluoride <0.050 mg/L 0.050 EPA-300.0 ND 3 

Nitrate as N <0.10 mg/L 0.10 EPA-300.0 ND 3 

Nitrate as NO3 <0.44 mg/L 0.44 Calc ND 4 

Sulfate 150 mg/L 1.0 EPA-300.0 ND 3 

Dissolved Total Cations 7.8 meq/L 0.10 Calc ND 4 

Total Anions 8.2 meq/L 0.10 Calc ND 4 

Adjusted Sodium Adsorption Ratio 

(SAR-adj) 

Extractable Sodium Percentage (ESP) 

2.9 

2.1 

NA 0.010 

NA 0.010 

Calc

Calc

ND 

ND 

4 

4 

Gypsum Requirement 

Dissolved Hardness as CaCO3 

<0.010 

220 

#100% 0.010 

gyp/hr/10 

0 gal 

mg/L 0.50 

Calc

Calc

ND 

ND 

4 

4 

pHc 8.1 NA 0.010 Calc ND 4 

Sodium Adsorption Ratio (SAR) 2.3 NA 0.10 Calc ND 4 

TDS (by summation) 500 mg/L 10 Calc ND 4 

pH 7.76 pH Units 0.05 EPA-150.1 S05 5 

Electrical Conductivity @ 25 C 853 umhos/c 1.00 

m 

EPA-120.1  6 

Run # Method 

1 EPA-6010B

Prep Date 

05/14/14 

Run 

Date/Time Analyst 

05/16/14 16:22 ARD 

Instrument Dilution 

PE-OP1 1 

QC 

Batch ID 

BXE1092 

2 EPA-310.1 05/14/14 05/14/14 12:10 RML MET-1 1 BXE1212 

3 EPA-300.0 05/13/14 05/14/14 01:54 LD1 IC2 1 BXE1198 

4 Calc 05/13/14 05/19/14 16:36 TMS Calc 1 BXE1137 

5 EPA-150.1 05/14/14 05/14/14 12:10 RML MET-1 1 BXE1212 

6 EPA-120.1 05/14/14 05/14/14 12:10 RML MET-1 1 BXE1212 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Metals Analysis 

BCL Sample ID: 1410663-01  Client Sample Name: Well Discharge - KSI Yard - Monte Cristo Rd., 5/13/2014 10:54:00AM, K. Stanley 

Constituent Result Units 
MB Lab 

PQL MDL Method Bias Quals Run # 
Dissolved Boron 

Total Recoverable Arsenic 

Total Recoverable Uranium 

0.14 

<2.0 

<0.67 

mg/L 

ug/L 

pCi/L 

0.10 

2.0 

0.67 

EPA-6010B

EPA-200.8

EPA-200.8

ND 

ND 

ND 

1 

2 

2 

Run # 

1 

Method 

EPA-6010B

Prep Date 

05/14/14 

Run 

Date/Time 

05/16/14 16:22 

Analyst 

ARD 

Instrument 

PE-OP1 

Dilution 

1 

QC 

Batch ID 

BXE1092 

2 EPA-200.8 05/14/14 05/15/14 20:27 EAR PE-EL2 1 BXE1266 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. 

6734 Charity Ave. #8 

Bakersfield, CA 93308 

Reported: 05/20/2014 15:15 

Project: Drinking Water Samples 

Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

EDB/DBCP Analysis (EPA Method 504.1) 

Quality Control Report - Method Blank Analysis 

Constituent QC Sample ID MB Result Units PQL MDL Lab Quals 

QC Batch ID: BXE1366 

1,2-Dibromo-3-chloropropane BXE1366-BLK1 <0.010 ug/L 0.010 

Ethylene dibromide BXE1366-BLK1 <0.010 ug/L 0.010 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
Report ID: 1000238152 Page 9 of 18 



Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

EDB/DBCP Analysis (EPA Method 504.1) 

Quality Control Report - Laboratory Control Sample 

Constituent 

Control Limits 

PercentPercentSpike 

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals 

Lab 

QC Batch ID: BXE1366 

1,2-Dibromo-3-chloropropane BXE1366-BS1 LCS 0.34829 0.35714 ug/L 97.5 50 - 140 

Ethylene dibromide BXE1366-BS1 LCS 0.37817 0.35714 ug/L 106 60 - 150 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

EDB/DBCP Analysis (EPA Method 504.1) 

Quality Control Report - Precision & Accuracy 
Control Limits 

Source Source Spike Percent Percent Lab 

Constituent Type Sample ID Result Result Added Units RPD Recovery RPD Recovery Quals 

QC Batch ID: BXE1366 Used client sample: N 

1,2-Dibromo-3-chloropropane MS 1407468-70 ND 0.34360 0.35714 ug/L 96.2 30 - 150 

MSD 1407468-70 ND 0.41269 0.35714 ug/L 18.3 116 30 30 - 150 

Ethylene dibromide MS 1407468-70 ND 0.39869 0.35714 ug/L 112 40 - 160 

MSD 1407468-70 ND 0.47463 0.35714 ug/L 17.4 133 30 40 - 160 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 

4100 Atlas Court Bakersfield, CA 93308 (661) 327-4911 FAX (661) 327-1918 www.bclabs.com
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. 

6734 Charity Ave. #8 

Bakersfield, CA 93308 

Reported: 05/20/2014 15:15 

Project: Drinking Water Samples 

Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Water Analysis (General Chemistry) 

Quality Control Report - Method Blank Analysis 

Constituent QC Sample ID MB Result Units PQL MDL Lab Quals 

QC Batch ID: BXE1092 

Dissolved Calcium BXE1092-BLK1 <0.10 mg/L 0.10 

Dissolved Magnesium BXE1092-BLK1 <0.050 mg/L 0.050 

Dissolved Sodium BXE1092-BLK1 <0.50 mg/L 0.50 

Dissolved Potassium BXE1092-BLK1 <1.0 mg/L 1.0 

QC Batch ID: BXE1137 

Nitrate as NO3 BXE1137-BLK1 <0.44 mg/L 0.44 

Dissolved Total Cations BXE1137-BLK1 <0.10 meq/L 0.10 

Total Anions BXE1137-BLK1 <0.10 meq/L 0.10 

Adjusted Sodium Adsorption Ratio (SAR-adj) BXE1137-BLK1 <0.010 NA 0.010 

Extractable Sodium Percentage (ESP) BXE1137-BLK1 <0.010 NA 0.010 

Gypsum Requirement BXE1137-BLK1 <0.010 #100% gyp/hr/100 gal 0.010 

Dissolved Hardness as CaCO3 BXE1137-BLK1 <0.50 mg/L 0.50 

pHc BXE1137-BLK1 <0.010 NA 0.010 

Sodium Adsorption Ratio (SAR) BXE1137-BLK1 <0.10 NA 0.10 

TDS (by summation) BXE1137-BLK1 <10 mg/L 10 

QC Batch ID: BXE1198 

Chloride BXE1198-BLK1 <0.50 mg/L 0.50 

Fluoride BXE1198-BLK1 <0.050 mg/L 0.050 

Nitrate as N BXE1198-BLK1 <0.10 mg/L 0.10 

Sulfate BXE1198-BLK1 <1.0 mg/L 1.0 

QC Batch ID: BXE1212 

Bicarbonate BXE1212-BLK1 <5.0 mg/L 5.0 

Carbonate BXE1212-BLK1 <2.5 mg/L 2.5 

Hydroxide BXE1212-BLK1 <1.4 mg/L 1.4 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Water Analysis (General Chemistry) 

Quality Control Report - Laboratory Control Sample 

Constituent 

Control Limits 

PercentPercentSpike 

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals 

Lab 

QC Batch ID: BXE1092 

Dissolved Calcium BXE1092-BS1 LCS 9.8422 10.000 98.4 85 - 115mg/L 

Dissolved Magnesium BXE1092-BS1 LCS 10.340 10.000 mg/L 103 85 - 115 

Dissolved Sodium BXE1092-BS1 LCS 9.8701 10.000 mg/L 98.7 85 - 115 

Dissolved Potassium BXE1092-BS1 LCS 9.6385 10.000 mg/L 96.4 85 - 115 

QC Batch ID: BXE1198 

Chloride BXE1198-BS1 LCS 52.254 50.000 mg/L 105 90 - 110 

Fluoride BXE1198-BS1 LCS 0.93900 1.0000 mg/L 93.9 90 - 110 

Nitrate as N BXE1198-BS1 LCS 5.2700 5.0000 mg/L 105 90 - 110 

Sulfate BXE1198-BS1 LCS 105.16 100.00 mg/L 105 90 - 110 

QC Batch ID: BXE1212 

pH BXE1212-BS2 LCS 7.0300 7.0000 pH Units 100 95 - 105 

Electrical Conductivity @ 25 C BXE1212-BS1 LCS 306.70 303.00 umhos/cm 101 90 - 110 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Water Analysis (General Chemistry) 

Quality Control Report - Precision & Accuracy 
Control Limits 

Source Source Spike Percent Percent Lab 

Constituent Type Sample ID Result Result Added Units RPD Recovery RPD Recovery Quals 

Used client sample: Y - Description: Well Discharge - KSI Yard - Monte Cristo Rd., 05/13/2014 

10:54 
QC Batch ID: BXE1092 

Dissolved Calcium DUP 1410663-01 83.041 82.939 mg/L 0.1 20 

MS 1410663-01 83.041 92.527 10.204 mg/L 93.0 75 - 125 

MSD 1410663-01 83.041 91.772 10.204 mg/L 0.8 85.6 20 75 - 125 

Dissolved Magnesium DUP 1410663-01 2.4150 2.4373 mg/L 0.9 20 

MS 1410663-01 2.4150 12.538 10.204 mg/L 99.2 75 - 125 

MSD 1410663-01 2.4150 12.621 10.204 mg/L 0.7 100 20 75 - 125 

Dissolved Sodium DUP 1410663-01 77.602 77.057 mg/L 0.7 20 

MS 1410663-01 77.602 87.874 10.204 mg/L 101 75 - 125 

MSD 1410663-01 77.602 86.486 10.204 mg/L 1.6 87.1 20 75 - 125 

Dissolved Potassium DUP 1410663-01 3.4764 3.4383 mg/L 1.1 20 

MS 1410663-01 3.4764 13.598 10.204 mg/L 99.2 75 - 125 

MSD 1410663-01 3.4764 13.391 10.204 mg/L 1.5 97.2 20 75 - 125 

QC Batch ID: BXE1198 Used client sample: N 

Chloride DUP 67.699 0.2 1067.8021410650-01 mg/L 

MS 1410650-01 67.802 119.40 50.505 mg/L 102 80 - 120 

MSD 1410650-01 67.802 119.36 50.505 mg/L 0.0 102 10 80 - 120 

Fluoride DUP 1410650-01 0.29400 0.29700 mg/L 1.0 10 

MS 1410650-01 0.29400 1.2859 1.0101 mg/L 98.2 80 - 120 

MSD 1410650-01 0.29400 1.2848 1.0101 mg/L 0.1 98.1 10 80 - 120 

Nitrate as N DUP 1410650-01 4.1820 4.1290 mg/L 1.3 10 

MS 1410650-01 4.1820 9.5505 5.0505 mg/L 106 80 - 120 

MSD 1410650-01 4.1820 9.5505 5.0505 mg/L 0 106 10 80 - 120 

Sulfate DUP 1410650-01 104.96 104.55 mg/L 0.4 10 

MS 1410650-01 104.96 212.15 101.01 mg/L 106 80 - 120 

MSD 1410650-01 104.96 211.97 101.01 mg/L 0.1 106 10 80 - 120 

Used client sample: N 

Bicarbonate DUP 1409339-01RE1 387.30 387.87 mg/L 0.1 10 

Carbonate DUP 1409339-01RE1 ND <2.5 mg/L 10 

Hydroxide DUP 1409339-01RE1 ND <1.4 mg/L 10 

pH DUP 1409339-01RE1 7.4200 7.4300 pH Units 0.1 20 

Electrical Conductivity @ 25 C DUP 1409339-01RE1 934.80 931.40 umhos/cm 0.4 10 

QC Batch ID: BXE1212 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. 

6734 Charity Ave. #8 

Bakersfield, CA 93308 

Reported: 05/20/2014 15:15 

Project: Drinking Water Samples 

Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Metals Analysis 

Quality Control Report - Method Blank Analysis 

Constituent QC Sample ID MB Result Units PQL MDL Lab Quals 

QC Batch ID: BXE1092 

Dissolved Boron BXE1092-BLK1 <0.10 mg/L 0.10 

QC Batch ID: BXE1266 

Total Recoverable Arsenic BXE1266-BLK1 <2.0 ug/L 2.0 

Total Recoverable Uranium BXE1266-BLK1 <0.67 pCi/L 0.67 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Metals Analysis 

Quality Control Report - Laboratory Control Sample 

Constituent 

Control Limits 

PercentPercentSpike 

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals 

Lab 

QC Batch ID: BXE1092 

Dissolved Boron BXE1092-BS1 LCS 0.98407 1.0000 mg/L 98.4 85 - 115 

QC Batch ID: BXE1266 

Total Recoverable Arsenic BXE1266-BS1 LCS 109.20 100.00 ug/L 109 85 - 115 

Total Recoverable Uranium BXE1266-BS1 LCS 29.786 26.800 pCi/L 111 85 - 115 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Metals Analysis 

Quality Control Report - Precision & Accuracy 
Control Limits 

Source Source Spike Percent Percent Lab 

Constituent Type Sample ID Result Result Added Units RPD Recovery RPD Recovery Quals 

Used client sample: Y - Description: Well Discharge - KSI Yard - Monte Cristo Rd., 05/13/2014 

10:54 
QC Batch ID: BXE1092 

Dissolved Boron DUP 1410663-01 0.13614 0.13412 mg/L 1.5 20 

MS 1410663-01 0.13614 1.1901 1.0204 mg/L 103 75 - 125 

MSD 1410663-01 0.13614 1.1889 1.0204 mg/L 0.1 103 20 75 - 125 

Used client sample: Y - Description: Well Discharge - KSI Yard - Monte Cristo Rd., 05/13/2014 

10:54 
Total Recoverable Arsenic DUP 1410663-01 ND <2.0 ug/L 20 

MS 1410663-01 ND 127.92 102.04 ug/L 125 70 - 130 

MSD 1410663-01 ND 125.41 102.04 ug/L 2.0 123 20 70 - 130 

QC Batch ID: BXE1266 

Total Recoverable Uranium DUP 1410663-01 ND <0.67 pCi/L 20 

MS 1410663-01 ND 30.536 27.347 pCi/L 112 70 - 130 

MSD 1410663-01 ND 31.962 27.347 pCi/L 4.6 117 20 70 - 130 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 
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Laboratories, Inc. 
Environmental Testing Laboratory Since 1949 

McMor Chlorination, Inc. Reported: 05/20/2014 15:15 

6734 Charity Ave. #8 Project: Drinking Water Samples 

Bakersfield, CA 93308 Project Number: EH - 563 Chevron Monte Cristo Road 

Project Manager: Dennis Gatson 

Notes And Definitions 

MDL Method Detection Limit 

ND Analyte Not Detected at or above the reporting limit 

PQL Practical Quantitation Limit 

RPD Relative Percent Difference 

S05 The sample holding time was exceeded. 

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 
All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation. 
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C 1 l 

( 2) 

( J) 

( 4 J 

( 5 J 

( 6) 

( 7 ) 

(8) 

(9) 

(101 

{ l l) 
(12) 

( I J J 

i 14) 
118 

Pl4Ce and Ownar_~R.M--~-'-"-~,e;M, ...... ....c'C~if"l;~Y\~_..,M~ViV.:a..c;~,1z... ..... ~i~v.~m~·urz;~~=--"'a=·~'tl:Z~'Oft,!L,!.L;;,_:_Y'+J~j~tll~C~'---
sou~e• of Informa~1on_-...c§ZJ,v.c.="--'-~c>_v~'2'--~C..._.tftttr;,'-'-'-;.;.:.,P,:....:..rvi-=-l£=-$._ _________ _ 

Col~acted by ____ fi ... ~--~::..m-,,;.K---:.~ ....... ----Yb----------- oate--=6---·--''3c._; .-'9..,,'f'_· __ 

Null:b11r or N&11e . . . . . . t,t,,.i.--1✓ ..R- ~ ,It IL I I :FJ":Z, 
Date drilh,d . • u ,v JLL!mvA- ()Al~ 
Location: Neighborhood . ' l'T/1. Y/'7<; l-"'!11 V / 7 '> 
Si.:e of lot . . . . . / t1, (),JO SF /0,l. ,.,&,J ~.,:, _ 

Distance to: saver • A• '/A. t-1/ft . . . ' Sewage Cispo,sal . MJM;J ·-~ ~, . . . 
Abar.doned wall . . . u )J 1<-L?Jw;V ..11Ju•c,v1u 
Nearest pro:perty line . j' •••• ;, = o' Housing : Type . . . . N ,._;~l.,, Nc,Je, 

Condition ' . . . . !/A /'IF~ 
Pit <iepth (if any ) . V.il r,.J/ i 
Floor (material) . '/1 iJ/, 
Drainage . . . NI. IJ/) 

Well depth ' . . . • . '-/7. , I I I :;,. , 

Casing, Depth . . . • -r7U' J::.t I 
01a111eter . . . . . 1'2,, /'2, '" 
Kind . . . . . ' s;:• ... ~ 
He1qht above floor . . / " /(2_ I 

Oistanc-, to hiqh•st perforation . . • ~ ·7P1 . ~f),-1 • 
surface 11ealed (yes or no) . . ' . "e-s tc, Gravel pack (yee or no) . . . YP':.S Yel' Se,;,ond caain9 depth . . . . f\)/A AJ//J. second casing dia111eter . . . . 11//,1 A//LJ, Annular seal (depth) . . . No,v~ A/~e:: 

I:npervi ous Strata, {Th!ckne,.s lfA.'LJ.~ • Ut,/ J::,1,/ C "-1,U Penal:rated (Oepeh to . . . 11pv»u.1.'AI ,./Af.L, ,1,., 'fJ 

Water Levels: (Surface . . • . '2J ~ p, -1z. F-1 Depth to (Sta-:ic: . . ,:Zyv. pr -,z Pr {Wh11n pu111pin9 . . t,IAJ~tj,J ; /J I ....,JJ'l),/J 

Puiap: Malla 
'~ Clrtl2Vt::t.c. 

. . . . . ' Type -~ 
' • . . . . v,;,ur ·, ').le ... ,'s;cn,e'l!!S18'e Capacity, g.p. :n. ' ,;;oo ,00 Lubrication . . . 

Ott- UJ11f1 er.-<. Pow•r . • . . . . . "/;,} ./-fJ Jr~•~w t~ :. I,.. I 101rl2. ' . V :2i''I Auxiliary power • . . . ' . / Gtn',/4'/J,,-Z,2.. - ·,/CH, control , . . . . . ' , LI~ ,?e//e'l- (_.Jl'l , . V t,t,>H> ~ c:'/1.. \ Discharge loc:ation . . . 
.. <::; / s::a..'71.I ' ~:,-:OF ~./T1f -Di1charg• ':O . . 

,::-, .,,,,,,,.. S, 7iM <'~<' 

Frequency of Use . . . 
c V,:',o:..,,, 0/IV Flood Hazard ,,, ,(.y . . . . . 

nrt,'f,,/~ .\/<II,,; 
Remarks and Oetects 

(01e other side i f necessary) 
Attach W•ll Or.iller' 6 Report ,;'\ 

{ J.Uav £}f1.I v~ ~~i,rf:1.--S I/fl,€ MJT /Jil'h J..11-'&t.~ 



May 8. 2000 

ELWOOD CHAMPNESS I JIMMIE ICARDO 
RIVER RANCHES 

5279 Fallgatter Street 
Bakersfield, CA 93308 

Kern County Environmental Health 
2700 M Street 
Bakersfield, CA 9330 I 

Re: River Ranches Water System 

Attn.: Gale Frye 

Dear Ms. Frye: 

( 
"), i 

Enclosed are copies of the latest analysis on our water well. Aea..~e send copies of 

the Department approvals to the following addresses: 

River Ranches 
c/o Elwood Champncss 
5279 Fallgatter Street 
Bakersfield, CA 93308 

Porter Robertson Engineering 
Fred Porter 
1200 East 21" Street 
Bakersfield, CA 9330 l 

Thank you for your assistance in this matter. 

Sincerely. 

ci<-~-..-1 u1ih'1! 7,.Ma/to/Q, 
Elwood Champness ' 



_TRUESDAIL LABORATORIES, INC. 
INOEPEHOENT TESTING. FORENSIC SCIENCE. ANO ENVIRONMENTAL ANAlYSES @7 ( 
=~~~~~~=~~ -ri ~~~== 

1420\ FRANKLIN AVENUE 

EsiablishtKI 19~ 

CLIENT: BC LABORATORES INC 
4100 Atlas Court 
Bakersfield, CA 93308 
A TT ENT/ON: Tina Green 

SAMPLE: WATER/1 

REPORT TUSTIN. CAJ.IFORNIA 92780-7001 
(714) 730-6239 • FAX (714) 730-64f 

\1/\Wt.lruesdail.com 

DATE: 4/14/00 

RECEIVED: 4/04/00 

LABORATORY NO. 421533 

INVESTIGATION: TOTAL URANIUM ANALYSIS PER EPA 908.0 

Sample 10 

00-03939-1 

Analysis complete: 4/13/00 

RESULTS 

pCi/L 

0.39 

Two Sigma 
Error 

+/- 0.46 

R.espectfully submitted. 
TRUESDAIL LABORATORIES, INC. 

/(, p () u vz;.;ft ;~-2✓1 
Christine Brown, Project Manager 
Water and Waste Laboratory 

Thisreporl applied only to lhe sample. or samples. investigated and is not necessarily in<licalive of the quality or cond~ion of apparently ioentical or 
similar pro<lucts. As a mutual protection lo clients. the public. and these laboratories. this repo11 is submitted and accepted lorthe exclusive use or 
the client to whom ii is addressed end upon lhe rondilion that it is not to be used. in whole orin part. in any advertising or publicity matter without prior 
written authorization from these- laboralori~s . . 



R!VER RANCHES 
Attn.: ELWOOD CHAMPNESS 661 -32 7-.9589 

RADIOACTIVITY ANALYSSS 

627 WILLIAMS STREET 
BA1<2RSFIELD, CA .93305 

Date of Report: 04/14/2000 Lab Samole ID No. :_.s:O.s:0.;;.·::.0"-3"-93"-'-.9.;;.·.0;1 _____ _ 
Laboratory Signature of r">--. 
Name: B c Laboratories. Inc. Lab Director ____ -\. ~-~-:;:....;:i--------
Name of Sampler ELWOOD CHAMPNESS Employed By:_.e:R""I_,_V.,.E.,_R_c:AA'l'Jc=~Cs:.H.,_Ee,;S,.__ ______ _ 
Date/Time Sample Date/Time Sample Date Analysis 
Collected: 03/31/00 10:00AM Received @ Lab: 03/31/00 11:00PJ~ Completed, 04/13/2000 

System: 
Name: RIVER RANCKES 

System 
!~umber: ______ _ 

Name or Number Of Sample Source: .._PAR=..,C-=&-=L'-"'Ji"'.9"'1_.7.,.5 _____________________ _ 

User ID : .)_.__.__._ Station Number : 
Date/Time of Sample : Jololol3l3lllllOIOIOI Laboratory Code: 191416191 

YYMMDDTTTT 
Submitted by : Phone# : 

MCL REPORTING CONSTITUENT ENTRY! ANALYSES 
mrITS RESULTS 

15 pCi/L Total Alpha 101so11 
pCi/L Total Aloha Counting ~rror 1015021 

50 pCi/L Total Beta ]035011 
pCi/L Total Beta Counting Error Jo3so21 

20 pCi/L Natural Uranium 1280121 0.3.9 
pCi/L Natural Uranium Counting Error IA-0291+/-0.46 

pCi/L Total Radium 226 lo.95011 
pCi/L Total Radium 226 Count:ing Error 1095021 

pCi/L Total Radium 228 lllSOll 
pCi/L Total Radium 228 Counting Error 111502 I 

5 PCi/L Ra 226 + Ra 229 111503 I 
oCi/L .Ra 226 • Ra 228 Counting Error lllS04 I 

oCi/L Radon 222 I 82303 I 
oCi/L .Radon 222 Counting Brror 1823021 

20 000 Ci L T t.al 07000 
oCi L Total Error 07001 

8 pCi/L Total Strontium• 90 I 13501 I 
oCi/L Total Stront:ium-90 Counting 3rror 1135021 

Note: Radiological analyzed by Truesdail Laboratories - Certification fl1237 



BC LABORATORIES INC. SAMPLE RECEIPT FORM Rov. N<>.6 10/13/99 Pegej_ oJ 
Submisslo.'l #: r-c"i -{Y,S;{~q I Proiect Code: I TB Betch # 

I 
Federal•Express D UPS □ Hand Delivery )2' 

SHIPPING INFORMATION SHIPPING CONTAINER 
Ice Chest D Nono H 

BC Leb Field SeNlce O Other O (Specify) _____ _ Bo• D Other □ ISiSecilyl _____ _ 

Comments: 

Comments: 

Refrigerant: Ice □ Blue Ice □ Nono 0 Othor □ 

Custody Seals:~~ ~C\friifife~n'!Ei~ J None 
~ ~u;~-i t .;f~~;' ~· ' =----,-------------,------ll 

All aamplas container, Intact? Y~No O 061crlptlont&l match COC> Y•sc~No O An a.amples ronfved? Ye~ 0 

$AMP(£ COITTAINERS 

QT DDIERAL Ml'~EAALJ O!Ne:111.A\. PHV61CA1. 

PT PE UNPRESERVED 

ftT 

ftT 

-- ....... .,..,.. 

-.- ......... ... 
4 -. ........ 

--~-· ...... 
__ ,. c, .. - .... 

PIASTIC BAG 

October 13, 1999 

Ice Ch•« ID ;); O•umme "::?I,;/ lctt Chtst ID DAtemm& 
Temporatu10: Z 7 ';1- • c J / 2c) ~ 

Thennomater ID: I.\ Y, Ahaly>t lnl 
Terrrpeurtu,e: ____ •c 

Tho,momotor 10: Af'\Alyst lnJt ___ _ 

I 

Emi,sivity ~ 
Con1alner ~ 

EmluMty __ _ 
Cont.eine, 

1t•••r,,,,,r , 1l" . ' 

Cpmment&.:. -;:-----:--:~-:;--:-:;---:;=i::;:;--------------,,::::;-;:;,;;;--,--r-~-i-s..,.--------------
Sts,mp\9 Numbering Compfe:tod av,:. --.>i..!.;-='------- (f.1WP801U.I_OOC$\FQRJ.IIS\2.I\MMCZ WPC>) 



Oct-14·99 12:23P• Fro11"8C labs 

£LWOOD CaAMPNESS 
eos-323-4896 

8053l107S0 

RADIOACTIVITY ANALYSES 

T-535 P.02/02 F-644 

52?9 S-1,1.LGI\TTE:R ST. 
BAKERSFIELD, CA 93308 

~ate of Repore:_ ... l~OL( ... l~)L/~9~9 ________ _ 
Laboraco:::-y 

Lab Sample IO No. ,_.i!9.?9.;;-..,1.,.1..,1,..1oi,.;-:.J,_ ____ _ 

.tfame: .B C !..a:boracories tne. 
Sig--..ature of c:;;,,% ,_,. 
Lab D~rector ____ -1{.V'.,;.::.:.'::> _ _,_ ___ _ Na111e of Sampler ____________ _ Elllploy&a Sy, _____________ _ 

Date/T~me S""'Ple 
Collec:ed, 09/21(22 02;30PM 

Dace/Time Sample 
Rece~ved 3 Lab, 09/21/99 03,3QPM 

Dace Analys1i. 
Complete~: 10/0t/~~ 

Sysce111, 
N.o!Tle: P/Ylffi MA!' 9l 7S 

System 
Nutnber, ______ _ 

Na,ne or Number Of Sample Source, 

User ID: Station Number: 
Dace/rime of Sample: l9l9IOl9j2l1111413jO! Laboratory code: 

YYMMDDT~TT 
Submic.t.ed by: Phone#: 

MCL REPORTING CONSTITUE:NT l~yl ANALYSES 
UNITS Rl;SUL'!S 

:l. I To~al 
~rror 

50 T i:al B ca 
'toe.al Bee.a Couoel.n Error 

20 0 
Error 

Total Radium 226 
Total Radium 22 Co '£rror 

cal 
Tot:<11 

5 
Error 

:e~~~ Radon 222 1823031 
Bnsl2n 222 Counc.1.nq E'rror 182302 

0 000 
or 

8 cium-90 
Count.in £'.rror 

Noel!: Radiolosis.,;il a.ea.lvzed by Truead.ail t.ahoracor.ie.1: . Cta=t;;£.ieac1.on ftl.'>3'1 



LABORATORIES 

.:Lwooo c.H.•J-Ji'ITT:ss 
527.9 FALLGATTER ST . 
a.AJ<ER9FIELD, CA .9320B 
aos-121 - ,a9 6 

Dau, Reporcad: 
Date Received: 
Laboracory No.: 

COLILERT 8ACT£RI0t.OGICAL WATE R Am>.LYS?S 

Wla:LL ltl, PARCEL MAP Ul 75 • SAMPLED BY E:!.HOOD CHAMPITT:SS 

Syscem Jl"111l)Br . Sl>ll1Pl" Sice: 

Dac.a/T•me Sample Colle~ced: 
Dace/T•me SaJ11ple Rece1ved ac Lab : 

01/13/99 Q 08:00AM 
01 /13/99 ~ O8:)0A!,I 
Ol /13/.99 e O9: 30Al'I 
Ol/14 / 99 

D4Ce /Ti.me .Ana1ys1s s~a~~ed: 
DZ.Cai iu,~l y:n.s Completed: 

C2Jlst: it:u@nc 

Toc<&l Coliform 

3 C LJ>.aOR.J>.TORIES, INC. 

SY 

Preeenc/ 
AA~@m:c 

J>.baenc. 

Ol•l.9-~9 
Ol.·l3·99 
99·00~S6-l 

A,) IUwlll IISltG '" ttllJ rtpon .Ut 10, IM 11u1r,.tr "" 01 a.nt 111mmn3 pM'f, ec LIIIIJIUOIIH. 11lt I\S\llt\H AO rHpDIN!ll•11, Ult ,.po" ltlt(l"ll,I\ ,~nfl°", ,tUC'M!fl!I o, Ul.ns Plr1J 1ntctp,-1U110I' 

.;100 A<!YS Cc • Bake~! eld CA 33309·ISD:1)327 -491 1 • FAX 1805) :327•1916 

06. :Hi. 99 OJ U PL! Jt 1 



February 01, 1999 

B.Cl!.AM!'N'ESS 
BL!-1000 CfU\MPNESS 
5279 PALLGATTER ST. 
BAKERSFIELD, Cl!. 93308 

BC 
Laboratories, Inc. 

Cclcbrullni: our 50th \'cor 

Subject:: Laboratory Submission No.: 99-00458 
Ol/13/99 Samples Received: 

l)ear Mr. Champness: 

The samples(s) listed on the Chain of custody report were received by BC 
Laboratories, Inc. on Ol/13/99. 

Enclosed please find the analytical data for the testing requested. If you 
have any questions regarding this report please contact me at (80S)327-49ll, 
ext. 281. 

Any unused sample will be stored on our premises for a minimum of 30 days 
(excluding bacteriologicals) at which time they will be disposed unless otherwise 
requested at the time of sample receipt. A disposal fee of $5 per sample may 
apply for solid sample matrices. 

Please refer to sul:>mission number 99-00458 when calling for assistance. 

Sincerely, 

!)Aw~ 
..f; •• Michelle Owen 

Client services 
BC Laboratories, Inc. 

4100 Alla, Ct.• ltokcrslkld, CA 93311S • (80:iJ 317-4?11 • FAX (80.5) 317-1916 
\l ww.l,cl:1h~.co111 
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SC LA0ORATORIES INC, SAMPLE RECEIPT FORM flev. No.6 10 / 13198 Page Of I 
Submission #; Cf C/-</51!!, Project Coda: ·u 

SHIPPING INFORMATION SHIPPING CONTAINER✓ 
Federal E,press 0 UPS 0 Hand Dollvery ✓ Ice Chest □ None 
BC Lob Field Service □ Other □ (Spee!ryl Box □ Other D (Spoe!ly) 

Refrigerant: lceO Blue Ice □ None CY' Other D ~mments: 
Custody Seals: Ice Chest D Containers D • j None ef Comments: 

fntact? Yu O Ho • lntaCi? in· ·o.~No 

Afl u.mpfei recetved? Y~s,a/'tfoO All umpfes. conulnou. Intact? Ye.,~No 0 Dcsc,fptlon(s> moich COC1 Yot.e-t,lo 0 

~ 
Ice Chui 10 // Ir \11 ~ Oot•lnmel / / ';1,/QQ leo Cflost 10 o,uemme 

Temperatur•: {KQ•C ~ 6;:j!: Tomp&rature; ·c 
The,momet~f' 10: ~Anaty::t lnl Tharmometer lO; Anaiy.tl lnlt 

Em1s$lYlty ' Emls,ll/lty . 
Contalntr Contatner 

SAMPLE CONTAINERS 
SAMPLE rruMBERS 

' • ' • ' • ' • • • ' " • ' • • • . • • ' • • ~ " .. 
O.T GENE.ML M!HlAA.U OEN£AA.1. PHYSICAL I 
PT PE UIIPllESERVEO 
·-- .. ·• ........... ,e 

lnY 1,-1nDr-A•·•- ·• ••-•,e I 
1-- ....... --1-"' 
, __ . ---·--
!,.. ... ---·· ........... ,. 

-- J "I .. ,.., ... I 
·-- ·-·-·· -- ------ -

tl'llO·--·• 

l.1""'-I V""'" •"Al .,,..,.A.V""• ""' ..... ,., 
r ..... _, .,..,.,. ...... 
1-- --• A .. ~ 4 ,1<1~ 'l A<ll6 'I 

, __ ---- I 
- A' 

----· --· I 
..... -.. ---

1 ..... ,.,.. -~- -·-•e-" 
t ............. 1"'11~ 

r .... .., Cj)6 l"">I" """"""'~ ■I,...,., 

1--· ·--· ---

........ --• ......... ,., .. , 
IA ... r,...o, l"A6 

I A ... ....... ,:;4Q , __ ... ,., 
... _ --· ----·· 

I ... - ""'Ai-• -- . ··---
... -- . ··-
1-- -- ··-

I--•· ~I -- •-

lorn ..... 

PlASTIC BAG 

. 



ELWOOD CHAMPNBSS 
Attn.: E.CHAMPNESS 805·323·4996 

5279 FALLGATTER ST. 
BAKERSFIELD, CA 93308 

GEHERAL MINERAL, PHYSICAL & INORGANIC CHEMICAL ANALYSES 

Date of Report: 01/28/99 La.b Sample ID No.: 99-00458-1 · 
Laboratory Signature of . {").~- if1 :;;-
Name: BC Laboratories, Inc. Lab Director _____ ~~ ..... ::..~~...::..:;..-,'------
Name of Sampler ELHOOD CHAMPHESS Employed By: ELI-IOOD CHIIMPNBSS 
Date/Time Sample . . , Date/Time Sample Dat;,e, ~a;l.ysis .. •;• . . 
. Collected: " 01/13/99 oe: 00AM Received 4i> Lab: -01/i3/99 08: 3Sl'IM coii,p~~teci: : 01'/22/99 •. 
__ ::x e; ___ --••c,:----. .. --------___________________________________________ ------. c ":c:m•••••••aig•c 7;.: ,."',, , 

-.~ . ... 
System: ,•, . : " System Name: ______ ,_. ___________________________ Number: _______ _ 

Name or Number Of Sample Source: l~-IE=L~L'-"#~1__..P~AR=O~UL.,_l~-O\=P--"'9~/~7~5-----------------

User ID: Station Number: 
Pate/Time of Sample: .l9l910lllll3IOIBIOIOI Laboratory Code: ISIBIOl6I 

YYMMDPTTTT 

Submitted by: Phone#: 

MCL 

Total 

' ' 11 .\ ,. 

REPORTING 
UN'ITS 

m~ L 
m- I, -- L 
"'" L 

.·.;.m,.. L· 
Cations\'!:·.:--?· · ... ... .. 

CONSTITUENT 

Total Hardness las CaC03l 
Calcium ICal 
Ma"""esium (Mn I 

Sodium INa.' 
.PotassiUIII 11<:l 

me-'L Value, . . 2.88 

~ . .:·. : ·.-: . .. :,1. 

f~- ;,t .. • .. . .. , .,·•~:.(~ 

t{i"' .• ,!. j;J~~t~f~~ ,.;:<- .• • .. ,:, .r , ,'9)'\~ 

··r"1~ · .. 1,~4;., 2 '!' d . • ~; 
Total 8 

• ... 
Std Units + -H ILabor1>to-•1 

** ·umho/cm ... Soecific Conductance IE.C. I 

-~·';, ··-.~!.~ .• ,,( ~t-.i1'0r.~· ... ,;•' ,''- . t " ~
otal Filterable.';Residue , . 
~,"'-·"at 180 ·c···:rros· ,1 ·.r.;' ·--~· ..... . . ;:.: . ....... ~~-~-:r-- L"·+•·' .. . ,.,.. .. . ..... , ... : .. :. ,,,. 

.15. •·, .. • ... ,.,.,oHITS . •·;o.ooarent: Color,, tUnf iltered' 
'3. :• . .-·"· l~-~· ... ~·i:,.,..,~'l"ON -Odor,' Threshold ·at·.,,-60 1 C·'•"'' 
5. " ...... ·~-.. , , , ;-1t,ab :TUt'biditv 
o.s . . :,••,.;_,.,, IL +· MBl>.S > ... ... •.: •-. ;:.~•;!.·· • ,.\ 

ENTRY 

00900 
00916 
00927 
00929 
00937 

00410 
71830 
00445 
00440 
0094S 
00940 ' 
71850 
00951 

10040~1 
1000951 

70300 
00081 
00086 
8207" 
38260 

, ••.•• 900-1600-2200 
Recommended• Upper - Short 

ANALYSES 
RESULTS 

77. 
25. 

3.S 
30, 
1.7 

107. 

DLR 

< o.e 
< 2.6 

130. ' 
13 .• • " •• 

< :,o.4 ~~~;,t. -. 'l'~• • · 1i 
0.24 •• .. • '· ... ,.,,0 : 1 '-'lt. !f ; 

7.45 ' ... 

292. I ·l 
,,,··,) , . ;,, .. :..:: .. \ ~-';t-,:;4, •.• ... ,. 

187 .~--·.ii.M'.!1.;•'i• I :...-,~1t~,.\~.! . 
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ELWOOD CKAMP!IESS 
Attn.: E.Oll\l-lPNESS 8 05-323-48% 

ORGANIC CHEMICAL ANALYSIS 

S279 FALLG!>.TTER ST. 
BAKERSFIELD, CA 93308 

Date of Report: 01/20/99 Lab Sample ID No: :_ ... 9 ... 9_·.:.0.:.0.a4=-S"-8-·-=-l------
Laboratory Signature ofo,~ • 
Name: BC Laboratories. Inc. Lab Director_==--='L.Q'""""-=---~----+-----
Hame of Sampler ELWOOD CHAM'PNESS Employed By:_.,,,E.,,Ll.:.:'100=D"'-C,,_RAl=,.,•l"'PNE=S"'S"'------
Date/Time Sample Date/Time Sample Date Analysis 
Collected: 01/13 /99 08; OOAM Received Ill Lab: 01/13/99 08: 35}\M Completed: • 01/18/99 
--. - .. -----0••••••••1r --------- .-----------------------------. -----------. .... -.-. ......... -----------••• • . . . -. 
Sy.stem: • • System 
l~ame: __________________________________ Number: _______ ,_ . . ::, 

. . 
'Name' or l!umber· Of Sample . Source: 

' .f~· :~· ! . 

·~ ,:. 
WELL #1 PAROUL MAP 9/75 ••• ,;, 

User ID: St.ation Number: 
Date/Time of Sample, l919IOl111l3IOl8IO!OI Laboratory Code: ISIBIOl6I 

YYMMDDTTTT 

Submitted by: Phone#: 

IU::GULATED ORG.l\NIC CHEMICALS 

. , 
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-~f.il-~ ,. , .. ~. 
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ELWOO.O CHAl·IPNESS 
Attn., E,CKAMP~IESS 805-323-4896 

5279 Fl>.LLGATTER ST. 
BAKERSFIELD, CA 93308 

Lab. #99-00458·1 RRGDLATEIJ ORGANIC ClfE!,!ICALS (CONTINUED) Page 2 of 3 
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S279 FALLGATTER ST. 6LW000 CHAM!?NESS 
Attn.: E.OlAMPNESS 80S-323·4896 BAKERSFIELD, CA 93308 

Lab. n99·00458·l UNREGULATED ORGl\NIC CHEMICALS 
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California ELAP Certificate #1371 

2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

January 16, 2015 

Work Order #: AL19034 

Anthony Toto 
RWQCB - Fresno 
1685 E Street 
Fresno, CA 93706-2007 

RE: 13-014-150 

Enclosed are the analytical results for samples received by our laboratory on 12/19/14 . For your 
reference, these analyses have been assigned laboratory work order number AL19034 . 

All analyses have been performed according to our laboratory's quality assurance program. All 
results are intended to be considered in their entirety, Moore Twining Associates, Inc. (MTA) is not 
responsible for use of less than complete reports. Results apply only to samples analyzed. 

If you have any questions, please feel free to contact us at the number listed above. 

Sincerely, 

Moore Twining Associates, Inc. 

Julio Morales 
Client Services Supervisor 

Page 1 of 34 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

ANALYTICAL REPORT FOR SAMPLES 

Sample ID 

DLW-121914-1 

AMENDED REPORT: 

Laboratory ID 

AL19034-01 

Matrix 

Drinking Water - Public/Routine 

Date Sampled 

12/19/14 10:54 

Date Received 

12/19/14 15:45 

Nitrate is now included. 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 

Page 2 of 34 



Page 2 of 24

2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

DLW-121914-1 

AL19034-01 (Drinking Water - Public/Routine) Sampled:12/19/14 10:54 

Reporting 

Analyte Flag Result Limit MDL Units Dilution Batch Analyst Prepared Analyzed Method 

Inorganics 

Total Alkalinity as CaCO3 82 1.0 0.23 mg/L 1 U4L1926 CMG 12/19/14 17:11 12/19/14 21:38 SM2320B 

Bicarbonate Alkalinity as HCO3 100 1.3 0.23 mg/L 1 U4L1926 CMG 12/19/14 17:11 12/19/14 21:38 SM2320B 

Carbonate Alkalinity as CO3 ND 1.0 0.23 mg/L 1 U4L1926 CMG 12/19/14 17:11 12/19/14 21:38 SM2320B 

Hydroxide Alkalinity as OH ND 1.0 0.23 mg/L 1 U4L1926 CMG 12/19/14 17:11 12/19/14 21:38 SM2320B 

Cation/Anion Balance (% Difference) 1.0 % 1 U5A0717 JAA 1/7/15 14:28 1/7/15 14:36 CALC 

Chloride 12 2.0 0.018 mg/L 1 U4L1925 ETH 12/19/14 16:35 12/20/14 13:58 EPA 300.0 

Specific Conductance (EC) 270 1.0 0.26 µS/cm 1 U4L1926 CMG 12/19/14 17:11 12/19/14 21:38 SM2510B 

Nitrate as Nitrogen 1.2 0.45 0.0040 mg/L 1 [CALC] MCM 12/20/14 13:58 12/20/14 13:58 EPA 300.0 

Nitrate as NO3 5.5 2.0 0.018 mg/L 1 U4L1925 MCM 12/19/14 16:35 12/20/14 13:58 EPA 300.0 

Orthophosphate as P ND 0.25 0.0028 mg/L 1 U4L1925 ETH 12/19/14 16:35 12/20/14 13:58 EPA 300.0 

Sulfate as SO4 20 2.0 0.0094 mg/L 1 U4L1925 ETH 12/19/14 16:35 12/20/14 13:58 EPA 300.0 

Total Dissolved Solids 170 10 8.1 mg/L 1 U4L2213 MVY 12/22/14 14:45 12/23/14 15:10 SM 2540C 

Metals - Dissolved 

Antimony J 0.44 1.0 0.068 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Arsenic J 0.76 1.0 0.15 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Barium 38 1.0 0.042 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Beryllium ND 1.0 0.20 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Boron 150 20 7.8 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Cadmium ND 0.20 0.079 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Calcium 19 0.10 0.0076 mg/L 1 U5A0602 DAR 1/6/15 8:33 1/6/15 11:33 EPA 200.7 

Chromium J 0.93 1.0 0.17 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Cobalt J 0.18 1.0 0.024 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Copper J 0.71 2.0 0.060 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Hardness 60 0.66 0.056 mg equiv. 1 [CALC] DAR 1/6/15 11:33 1/6/15 11:33 [CALC] 

CaCO3/L 

Iron 65 20 5.9 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Lead J 0.060 1.0 0.029 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Magnesium 3.0 0.10 0.0091 mg/L 1 U5A0602 DAR 1/6/15 8:33 1/6/15 11:33 EPA 200.7 

Manganese 58 1.0 0.051 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Mercury ND 0.20 0.062 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 245.1 

Molybdenum 9.7 1.0 0.025 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Nickel J 0.52 1.0 0.027 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Potassium 1.7 1.0 0.077 mg/L 1 U5A0602 DAR 1/6/15 8:33 1/6/15 11:33 EPA 200.7 

Selenium J 0.21 1.0 0.17 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

DLW-121914-1 

AL19034-01 (Drinking Water - Public/Routine) Sampled:12/19/14 10:54 

Reporting 

Analyte Flag Result Limit MDL Units Dilution Batch Analyst Prepared Analyzed Method 

Metals - Dissolved 

Silver ND 1.0 0.15 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Sodium 30 1.0 0.26 mg/L 1 U5A0602 DAR 1/6/15 8:33 1/6/15 11:33 EPA 200.7 

Thallium ND 1.0 0.064 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Vanadium 2.3 1.0 0.21 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Zinc J 4.4 5.0 0.060 µg/L 1 U4L2309 JTN 12/24/14 9:15 12/24/14 13:34 EPA 200.8 

Semi-Volatile Organics 

N-Nitrosodimethylamine ND 5.0 1.4 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Phenol ND 5.0 0.63 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Bis(2-chloroethyl)ether ND 5.0 0.51 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2-Chlorophenol ND 5.0 0.69 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

1,3-Dichlorobenzene ND 5.0 0.29 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

1,4-Dichlorobenzene ND 5.0 0.59 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

1,2-Dichlorobenzene ND 5.0 0.32 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Bis(2-chloroisopropyl)ether ND 5.0 0.46 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2-Methylphenol ND 5.0 0.93 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Hexachloroethane ND 5.0 0.98 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

3-Methylphenol ND 5.0 0.96 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

4-Methylphenol ND 5.0 1.1 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

N-Nitrosodi-n-propylamine ND 5.0 0.36 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Nitrobenzene ND 5.0 0.66 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Isophorone ND 5.0 0.42 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2-Nitrophenol ND 5.0 1.3 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2,4-Dimethylphenol ND 5.0 1.2 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Bis(2-chloroethoxy)methane ND 5.0 0.28 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2,4-Dichlorophenol ND 5.0 0.79 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

1,2,4-Trichlorobenzene ND 5.0 0.22 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Naphthalene ND 5.0 0.29 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

4-Chloroaniline ND 5.0 0.78 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Hexachlorobutadiene ND 5.0 0.62 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

4-Chloro-3-methylphenol ND 5.0 0.57 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2-Methylnaphthalene ND 5.0 0.35 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Hexachlorocyclopentadiene ND 5.0 0.83 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2,4,5-Trichlorophenol ND 5.0 2.3 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

DLW-121914-1 

AL19034-01 (Drinking Water - Public/Routine) Sampled:12/19/14 10:54 

Reporting 

Analyte Flag Result Limit MDL Units Dilution Batch Analyst Prepared Analyzed Method 

Semi-Volatile Organics 

2,4,6-Trichlorophenol ND 5.0 2.5 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2-Chloronaphthalene ND 5.0 0.29 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2-Nitroaniline ND 5.0 0.88 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Dimethyl phthalate ND 5.0 0.27 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Acenaphthylene ND 5.0 0.27 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2,6-Dinitrotoluene ND 5.0 1.0 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

3-Nitroaniline ND 5.0 0.98 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Acenaphthene ND 5.0 0.59 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2,4-Dinitrophenol ND 5.0 1.9 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Dibenzofuran ND 5.0 0.21 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

4-Nitrophenol ND 5.0 1.6 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

2,4-Dinitrotoluene ND 5.0 0.70 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Fluorene ND 5.0 0.50 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Diethyl phthalate ND 5.0 0.32 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

4-Chlorophenyl phenyl ether ND 5.0 0.45 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

4-Nitroaniline ND 5.0 1.6 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Diphenylamine ND 5.0 0.48 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

1,2-Diphenylhydrazine ND 5.0 0.49 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Benzidine ND 5.0 1.2 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

N-Nitrosodiphenylamine ND 5.0 0.58 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

4,6-Dinitro-2-methylphenol ND 5.0 0.51 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

4-Bromophenyl phenyl ether ND 5.0 0.52 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Hexachlorobenzene ND 5.0 0.42 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Pentachlorophenol ND 5.0 1.3 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Phenanthrene ND 5.0 0.26 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Anthracene ND 5.0 0.31 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Di-n-butyl phthalate ND 5.0 0.65 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Fluoranthene ND 5.0 0.34 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Pyrene ND 5.0 0.26 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Butyl benzyl phthalate ND 5.0 0.76 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Benzo (a) anthracene ND 5.0 0.56 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Chrysene ND 5.0 0.25 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Bis(2-ethylhexyl) phthalate ND 5.0 0.58 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Di-n-octyl phthalate ND 5.0 0.36 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 

Page 5 of 34 



Page 5 of 24

2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

DLW-121914-1 

AL19034-01 (Drinking Water - Public/Routine) Sampled:12/19/14 10:54 

Reporting 

Analyte Flag Result Limit MDL Units Dilution Batch Analyst Prepared Analyzed Method 

Semi-Volatile Organics 

Benzo (b) fluoranthene ND 5.0 0.67 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Benzo (k) fluoranthene ND 5.0 0.70 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Benzo (a) pyrene ND 5.0 0.46 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

3,3'-Dichlorobenzidine ND 5.0 1.1 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Indeno(1,2,3-cd)pyrene ND 5.0 0.58 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Dibenzo(a,h)anthracene ND 5.0 0.39 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Benzo(ghi)perylene ND 5.0 0.36 µg/L 1 U4L2307 FFP 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Surrogate: 2-Fluorophenol 44.0 % 22-92 U4L2307 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Surrogate: Phenol-d5 27.8 % 10-94 U4L2307 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Surrogate: Nitrobenzene-d5 66.7 % 41-110 U4L2307 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Surrogate: 2-Fluorobiphenyl 65.1 % 40-92 U4L2307 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Surrogate: 2,4,6-Tribromophenol 72.3 % 49-138 U4L2307 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Surrogate: d14-Terphenyl 105 % 44-131 U4L2307 12/23/14 12:57 12/30/14 0:13 EPA 8270C 

Diesel J 27 50 25 µg/L 1 U5A0205 RND 1/2/15 8:41 1/6/15 1:35 EPA 8015B 

Surrogate: o-Terphenyl 76.7 % 34-150 U5A0205 1/2/15 8:41 1/6/15 1:35 EPA 8015B 

Motor Oil ND 100 25 µg/L 1 U5A0204 RND 1/2/15 8:39 1/6/15 1:35 EPA 8015B 

Volatile Organics 

Dichlorodifluoromethane (CFC-12) ND 0.50 0.19 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Chloromethane ND 0.50 0.16 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Vinyl chloride ND 0.50 0.16 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Bromomethane ND 1.0 0.32 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Chloroethane ND 0.50 0.16 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,1-Dichloroethene ND 0.50 0.14 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Carbon disulfide ND 0.50 0.14 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Acrolein ND 10 1.5 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Methylene chloride ND 1.0 0.20 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

trans-1,2-Dichloroethene ND 0.50 0.11 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Methyl tert-Butyl Ether (MTBE) ND 1.0 0.36 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,1-Dichloroethane ND 0.50 0.12 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Acrylonitrile ND 5.0 2.9 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

cis-1,2-Dichloroethene ND 0.50 0.15 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

2,2-Dichloropropane ND 1.0 0.24 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Bromochloromethane ND 0.50 0.20 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

DLW-121914-1 

AL19034-01 (Drinking Water - Public/Routine) Sampled:12/19/14 10:54 

Reporting 

Analyte Flag Result Limit MDL Units Dilution Batch Analyst Prepared Analyzed Method 

Volatile Organics 

Chloroform ND 0.50 0.14 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Carbon tetrachloride ND 0.50 0.16 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,1,1-Trichloroethane (TCA) ND 0.50 0.16 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,1-Dichloropropene ND 0.50 0.12 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Benzene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,2-Dichloroethane (1,2-DCA) ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Trichloroethene (TCE) ND 0.50 0.17 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Dibromomethane ND 0.50 0.14 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,2-Dichloropropane ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Bromodichloromethane ND 0.50 0.13 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

cis-1,3-Dichloropropene ND 0.50 0.11 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Toluene ND 0.50 0.27 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

trans-1,3-Dichloropropene ND 0.50 0.14 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Tetrachloroethene (PCE) ND 0.50 0.12 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Dibromochloromethane ND 0.50 0.11 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,3-Dichloropropane ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,2-Dibromoethane (EDB) ND 0.50 0.22 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Ethylbenzene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Chlorobenzene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,1,1,2-Tetrachloroethane ND 0.50 0.12 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

m,p-Xylene ND 1.0 0.20 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

o-Xylene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Bromoform ND 1.0 0.12 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Isopropylbenzene ND 1.0 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Bromobenzene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

n-Propylbenzene ND 1.0 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,3,5-Trimethylbenzene ND 0.50 0.11 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

2-Chlorotoluene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,2,3-Trichloropropane (123TCP) ND 0.50 0.29 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

4-Chlorotoluene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

tert-Butylbenzene ND 1.0 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,2,4-Trimethylbenzene ND 1.0 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

sec-Butylbenzene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

p-Isopropyltoluene ND 1.0 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

DLW-121914-1 

AL19034-01 (Drinking Water - Public/Routine) Sampled:12/19/14 10:54 

Reporting 

Analyte Flag Result Limit MDL Units Dilution Batch Analyst Prepared Analyzed Method 

Volatile Organics 

1,3-Dichlorobenzene ND 0.50 0.040 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,4-Dichlorobenzene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

n-Butylbenzene ND 0.50 0.13 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,2-Dichlorobenzene ND 0.50 0.12 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,2-Dibromo-3-chloropropane (DBCP) ND 5.0 0.39 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,2,4-Trichlorobenzene ND 1.0 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Hexachlorobutadiene ND 1.0 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Naphthalene ND 0.50 0.15 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

1,2,3-Trichlorobenzene ND 0.50 0.10 µg/L 1 U4L2908 DTH 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Surrogate: 4-Bromofluorobenzene 96.6 % 70-130 U4L2908 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Surrogate: Dibromofluoromethane 109 % 70-130 U4L2908 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Surrogate: Toluene-d8 104 % 70-130 U4L2908 12/29/14 11:00 12/30/14 10:21 EPA 8260B 

Notes and Definitions 

RPD The RPD result exceeded the QC control limits. However, both percent recoveries were acceptable. 

J Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag). Same as DNQ - Detected, but Not 

Quantified. 

BS2 Recovery for this analyte was biased low. Results were accepted based on duplicate results. 

BS1 Recovery for this analyte was biased high. Results were accepted based on duplicate results. 

* The BS was inadvertently double spiked with motor oil and surrogate. 

ug/L micrograms per liter (parts per billion concentration units) 

mg/kg milligrams per kilogram (parts per million concentration units) 

mg/L milligrams per Liter (parts per million concentration units) 

ND Analyte NOT DETECTED at or above the Minimum Detection Limit (MDL) 

RPD Relative Percent Difference 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Inorganics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L1925 - EPA 300.0 

Blank (U4L1925-BLK1) Prepared & Analyzed: 12/19/14 

Chloride 

Orthophosphate as P 

Nitrate as NO3 

Sulfate as SO4 

ND 

ND 

ND 

ND 

2.0 

0.25 

2.0 

2.0 

mg/L 

mg/L 

mg/L 

mg/L 

LCS (U4L1925-BS1) Prepared & Analyzed: 12/19/14 

Orthophosphate as P 4.78 0.25 mg/L 5.00 95.5 90-110 20 

Chloride 49.7 2.0 mg/L 50.0 99.4 90-110 20 

Nitrate as NO3 48.6 2.0 mg/L 50.0 97.3 90-110 20 

Sulfate as SO4 49.1 2.0 mg/L 50.0 98.3 90-110 20 

LCS Dup (U4L1925-BSD1) Prepared & Analyzed: 12/19/14 

Orthophosphate as P 4.82 0.25 mg/L 5.00 96.3 90-110 0.826 20 

Chloride 49.6 2.0 mg/L 50.0 99.2 90-110 0.153 20 

Nitrate as NO3 49.0 2.0 mg/L 50.0 98.0 90-110 0.738 20 

Sulfate as SO4 49.0 2.0 mg/L 50.0 98.0 90-110 0.290 20 

Matrix Spike (U4L1925-MS1) Source: AL19006-01 Prepared & Analyzed: 12/19/14 

Chloride 

Orthophosphate as P 

Nitrate as NO3 

Sulfate as SO4 

116 

8.96 

109 

101 

4.0 

0.50 

4.0 

4.0 

mg/L 

mg/L 

mg/L 

mg/L 

100 

10.0 

100 

100 

16.5 

ND 

11.6 

2.81 

99.1 

89.6 

97.0 

98.5 

48-147 

80-120 

70-130 

70-130 

15 

20 

20 

20 

Matrix Spike (U4L1925-MS2) Source: AL19031-01 Prepared: 12/19/14 Analyzed: 12/20/14 

Chloride 

Orthophosphate as P 

Nitrate as NO3 

Sulfate as SO4 

100 

8.90 

99.8 

105 

4.0 

0.50 

4.0 

4.0 

mg/L 

mg/L 

mg/L 

mg/L 

100 

10.0 

100 

100 

7.24 

ND 

9.29 

13.3 

93.0 

89.0 

90.5 

91.9 

48-147 

80-120 

70-130 

70-130 

15 

20 

20 

20 

Matrix Spike Dup (U4L1925-MSD1) Source: AL19006-01 Prepared & Analyzed: 12/19/14 

Orthophosphate as P 

Chloride 

Nitrate as NO3 

Sulfate as SO4 

8.60 

110 

103 

96.4 

0.50 

4.0 

4.0 

4.0 

mg/L 

mg/L 

mg/L 

mg/L 

10.0 

100 

100 

100 

ND 

16.5 

11.6 

2.81 

86.0 

93.6 

91.1 

93.6 

80-120 

48-147 

70-130 

70-130 

4.14 

4.89 

5.57 

4.94 

20 

15 

20 

20 

Matrix Spike Dup (U4L1925-MSD2) Source: AL19031-01 Prepared: 12/19/14 Analyzed: 12/20/14 

Chloride 

Orthophosphate as P 

Nitrate as NO3 

102 

9.23 

103 

4.0 

0.50 

4.0 

mg/L 

mg/L 

mg/L 

100 

10.0 

100 

7.24 

ND 

9.29 

94.6 

92.3 

93.4 

48-147 

80-120 

70-130 

1.61 

3.69 

2.83 

15 

20 

20 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Inorganics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L1925 - EPA 300.0 

Matrix Spike Dup (U4L1925-MSD2) 

Sulfate as SO4 107 

Source: AL19031-01 Prepared: 12/19/14 Analyzed: 12/20/14 

4.0 mg/L 100 13.3 93.5 70-130 

Batch U4L1926 - SM2510B 

1.52 20 

Blank (U4L1926-BLK1) Prepared & Analyzed: 12/19/14 

Specific Conductance (EC) ND 1.0 µS/cm 

Total Alkalinity as CaCO3 0.340 1.0 mg/L J 

Bicarbonate Alkalinity as HCO3 0.420 1.3 mg/L J 

Carbonate Alkalinity as CO3 ND 1.0 mg/L 

Hydroxide Alkalinity as OH ND 1.0 mg/L 

LCS (U4L1926-BS1) Prepared & Analyzed: 12/19/14 

Specific Conductance (EC) 525 1.0 µS/cm 500 105 80-120 20 

LCS (U4L1926-BS3) Prepared & Analyzed: 12/19/14 

Total Alkalinity as CaCO3 208 1.0 mg/L 250 83.1 80-120 20 

LCS Dup (U4L1926-BSD1) Prepared & Analyzed: 12/19/14 

Specific Conductance (EC) 524 1.0 µS/cm 500 105 80-120 0.193 20 

LCS Dup (U4L1926-BSD3) Prepared & Analyzed: 12/19/14 

Total Alkalinity as CaCO3 203 1.0 mg/L 250 81.2 80-120 2.37 20 

Duplicate (U4L1926-DUP1) Source: AL17043-01 Prepared & Analyzed: 12/19/14 

Total Alkalinity as CaCO3 123 1.0 mg/L 127 3.51 20 

Specific Conductance (EC) 755 1.0 µS/cm 755 0.00 20 

Bicarbonate Alkalinity as HCO3 150 1.3 mg/L 155 3.50 20 

Carbonate Alkalinity as CO3 ND 1.0 mg/L ND 20 

Hydroxide Alkalinity as OH ND 1.0 mg/L ND 20 

Duplicate (U4L1926-DUP2) Source: AL19025-03 Prepared & Analyzed: 12/19/14 

Total Alkalinity as CaCO3 311 1.0 mg/L 299 3.71 20 

Specific Conductance (EC) 934 1.0 µS/cm 933 0.108 20 

Bicarbonate Alkalinity as HCO3 379 1.3 mg/L 365 3.70 20 

Carbonate Alkalinity as CO3 ND 1.0 mg/L ND 20 

Hydroxide Alkalinity as OH ND 1.0 mg/L ND 20 

Batch U4L2213 - SM 2540C 

Blank (U4L2213-BLK1) Prepared: 12/22/14 Analyzed: 12/23/14 

Total Dissolved Solids ND 10 mg/L 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Inorganics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2213 - SM 2540C 

LCS (U4L2213-BS1) Prepared: 12/22/14 Analyzed: 12/23/14 

Total Dissolved Solids 240 10 mg/L 240 100 80-120 20 

LCS Dup (U4L2213-BSD1) Prepared: 12/22/14 Analyzed: 12/23/14 

Total Dissolved Solids 247 10 mg/L 240 103 80-120 2.87 20 

Duplicate (U4L2213-DUP1) Source: AL16045-01 Prepared: 12/22/14 Analyzed: 12/23/14 

Total Dissolved Solids 628 10 mg/L 654 4.06 20 

Duplicate (U4L2213-DUP2) Source: AL18033-01 Prepared: 12/22/14 Analyzed: 12/23/14 

Total Dissolved Solids 278 10 mg/L 279 0.359 20 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Metals - Dissolved - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2309 - EPA 200.8 

Blank (U4L2309-BLK1) Prepared & Analyzed: 12/24/14 

Iron ND 20 µg/L 

Molybdenum 0.0276 1.0 µg/L J 

Nickel ND 1.0 µg/L 

Vanadium ND 1.0 µg/L 

Thallium ND 1.0 µg/L 

Arsenic ND 1.0 µg/L 

Beryllium ND 1.0 µg/L 

Barium ND 1.0 µg/L 

Selenium ND 1.0 µg/L 

Silver 0.315 1.0 µg/L J 

Boron ND 20 µg/L 

Mercury ND 0.20 µg/L 

Cobalt ND 1.0 µg/L 

Manganese 0.133 1.0 µg/L J 

Lead ND 1.0 µg/L 

Copper 0.102 2.0 µg/L J 

Chromium ND 1.0 µg/L 

Zinc 0.226 5.0 µg/L J 

Antimony 0.165 1.0 µg/L J 

Cadmium ND 0.20 µg/L 

LCS (U4L2309-BS1) Prepared & Analyzed: 12/24/14 

Arsenic 51.0 1.0 µg/L 50.0 102 85-115 20 

Antimony 49.2 1.0 µg/L 50.0 98.3 85-115 20 

Barium 50.4 1.0 µg/L 50.0 101 85-115 20 

Iron 2550 20 µg/L 2500 102 85-115 20 

Boron 257 20 µg/L 250 103 85-115 20 

Molybdenum 50.0 1.0 µg/L 50.0 100 85-115 20 

Cobalt 49.9 1.0 µg/L 50.0 99.7 85-115 20 

Copper 50.8 2.0 µg/L 50.0 102 85-115 20 

Nickel 50.9 1.0 µg/L 50.0 102 85-115 20 

Thallium 50 1.0 µg/L 50.0 101 85-115 20 

Beryllium 50.2 1.0 µg/L 50.0 100 85-115 20 

Manganese 49.2 1.0 µg/L 50.0 98.4 85-115 20 

Cadmium 49.8 0.20 µg/L 50.0 99.7 85-115 20 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Metals - Dissolved - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2309 - EPA 200.8 

LCS (U4L2309-BS1) Prepared & Analyzed: 12/24/14 

Silver 49.8 1.0 µg/L 50.0 99.6 85-115 20 

Chromium 49.7 1.0 µg/L 50.0 99.5 85-115 20 

Selenium 50.5 1.0 µg/L 50.0 101 85-115 20 

Zinc 50.7 5.0 µg/L 50.0 101 85-115 20 

Lead 50 1.0 µg/L 50.0 99.8 85-115 20 

Mercury 0.997 0.20 µg/L 1.00 99.7 80-115 20 

Vanadium 49.4 1.0 µg/L 50.0 98.9 85-115 20 

LCS Dup (U4L2309-BSD1) Prepared & Analyzed: 12/24/14 

Iron 2220 20 µg/L 2500 89.0 85-115 13.7 20 

Vanadium 41.0 1.0 µg/L 50.0 81.9 85-115 18.7 20 BS2 

Chromium 57.1 1.0 µg/L 50.0 114 85-115 13.7 20 

Copper 42.5 2.0 µg/L 50.0 85.0 85-115 17.8 20 

Lead 62 1.0 µg/L 50.0 124 85-115 21.8 20 BS1 

Nickel 43.0 1.0 µg/L 50.0 86.1 85-115 16.7 20 

Manganese 43.0 1.0 µg/L 50.0 86.0 85-115 13.5 20 

Molybdenum 41.9 1.0 µg/L 50.0 83.8 85-115 17.8 20 BS2 

Boron 217 20 µg/L 250 86.9 85-115 16.9 20 

Beryllium 42.0 1.0 µg/L 50.0 83.9 85-115 17.9 20 BS2 

Mercury 1.24 0.20 µg/L 1.00 124 80-115 21.5 20 BS1 

Selenium 43.0 1.0 µg/L 50.0 86.0 85-115 15.9 20 

Barium 62.6 1.0 µg/L 50.0 125 85-115 21.6 20 BS1 

Arsenic 42.3 1.0 µg/L 50.0 84.6 85-115 18.7 20 BS2 

Silver 41.8 1.0 µg/L 50.0 83.5 85-115 17.5 20 BS2 

Antimony 41.3 1.0 µg/L 50.0 82.5 85-115 17.5 20 BS2 

Cobalt 41.2 1.0 µg/L 50.0 82.4 85-115 19.0 20 BS2 

Thallium 62 1.0 µg/L 50.0 124 85-115 20.4 20 BS1 

Cadmium 41.9 0.20 µg/L 50.0 83.8 85-115 17.3 20 BS2 

Zinc 42.8 5.0 µg/L 50.0 85.5 85-115 16.9 20 

Batch U5A0602 - EPA 200.7 

Blank (U5A0602-BLK1) Prepared & Analyzed: 01/06/15 

Magnesium ND 0.10 mg/L 

Sodium ND 1.0 mg/L 

Potassium ND 1.0 mg/L 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Metals - Dissolved - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U5A0602 - EPA 200.7 

Blank (U5A0602-BLK1) Prepared & Analyzed: 01/06/15 

Calcium ND 0.10 mg/L 

LCS (U5A0602-BS1) Prepared & Analyzed: 01/06/15 

Sodium 2.27 1.0 mg/L 2.00 114 85-115 20 

Potassium 1.89 1.0 mg/L 2.00 94.4 85-115 20 

Magnesium 1.95 0.10 mg/L 2.00 97.3 85-115 20 

Calcium 1.00 0.10 mg/L 1.00 100 85-115 20 

LCS Dup (U5A0602-BSD1) Prepared & Analyzed: 01/06/15 

Magnesium 1.95 0.10 mg/L 2.00 97.7 85-115 0.428 20 

Calcium 1.00 0.10 mg/L 1.00 100 85-115 0.0546 20 

Potassium 1.92 1.0 mg/L 2.00 95.9 85-115 1.57 20 

Sodium 2.23 1.0 mg/L 2.00 112 85-115 1.92 20 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Semi-Volatile Organics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2307 - EPA 8270C 

Blank (U4L2307-BLK1) Prepared: 12/23/14 Analyzed: 12/29/14 

Surrogate: 2-Fluorophenol 44.7 µg/L 100 44.7 22-92 

Surrogate: Phenol-d5 29.5 µg/L 100 29.5 10-94 

Surrogate: Nitrobenzene-d5 34.8 µg/L 50.0 69.7 41-110 

Surrogate: 2-Fluorobiphenyl 34.7 µg/L 50.0 69.4 40-92 

Surrogate: 2,4,6-Tribromophenol 77.4 µg/L 100 77.4 49-138 

Surrogate: d14-Terphenyl 66.4 µg/L 50.0 133 44-131 

N-Nitrosodimethylamine ND 5.0 µg/L 

Phenol ND 5.0 µg/L 

Bis(2-chloroethyl)ether ND 5.0 µg/L 

2-Chlorophenol ND 5.0 µg/L 

1,3-Dichlorobenzene ND 5.0 µg/L 

1,4-Dichlorobenzene ND 5.0 µg/L 

1,2-Dichlorobenzene ND 5.0 µg/L 

Bis(2-chloroisopropyl)ether ND 5.0 µg/L 

2-Methylphenol ND 5.0 µg/L 

Hexachloroethane ND 5.0 µg/L 

3-Methylphenol ND 5.0 µg/L 

4-Methylphenol ND 5.0 µg/L 

N-Nitrosodi-n-propylamine ND 5.0 µg/L 

Nitrobenzene ND 5.0 µg/L 

Isophorone ND 5.0 µg/L 

2-Nitrophenol ND 5.0 µg/L 

2,4-Dimethylphenol ND 5.0 µg/L 

Bis(2-chloroethoxy)methane ND 5.0 µg/L 

2,4-Dichlorophenol ND 5.0 µg/L 

1,2,4-Trichlorobenzene ND 5.0 µg/L 

Naphthalene ND 5.0 µg/L 

4-Chloroaniline ND 5.0 µg/L 

Hexachlorobutadiene ND 5.0 µg/L 

4-Chloro-3-methylphenol ND 5.0 µg/L 

2-Methylnaphthalene ND 5.0 µg/L 

Hexachlorocyclopentadiene ND 5.0 µg/L 

2,4,5-Trichlorophenol ND 5.0 µg/L 

2,4,6-Trichlorophenol ND 5.0 µg/L 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Semi-Volatile Organics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2307 - EPA 8270C 

Blank (U4L2307-BLK1) Prepared: 12/23/14 Analyzed: 12/29/14 

2-Chloronaphthalene ND 5.0 µg/L 

2-Nitroaniline ND 5.0 µg/L 

Dimethyl phthalate ND 5.0 µg/L 

Acenaphthylene ND 5.0 µg/L 

2,6-Dinitrotoluene ND 5.0 µg/L 

3-Nitroaniline ND 5.0 µg/L 

Acenaphthene ND 5.0 µg/L 

2,4-Dinitrophenol ND 5.0 µg/L 

Dibenzofuran ND 5.0 µg/L 

4-Nitrophenol ND 5.0 µg/L 

2,4-Dinitrotoluene ND 5.0 µg/L 

Fluorene ND 5.0 µg/L 

Diethyl phthalate ND 5.0 µg/L 

4-Chlorophenyl phenyl ether ND 5.0 µg/L 

4-Nitroaniline ND 5.0 µg/L 

Diphenylamine ND 5.0 µg/L 

1,2-Diphenylhydrazine ND 5.0 µg/L 

Benzidine ND 5.0 µg/L 

N-Nitrosodiphenylamine ND 5.0 µg/L 

4,6-Dinitro-2-methylphenol ND 5.0 µg/L 

4-Bromophenyl phenyl ether ND 5.0 µg/L 

Hexachlorobenzene ND 5.0 µg/L 

Pentachlorophenol ND 5.0 µg/L 

Phenanthrene ND 5.0 µg/L 

Anthracene ND 5.0 µg/L 

Di-n-butyl phthalate ND 5.0 µg/L 

Fluoranthene ND 5.0 µg/L 

Pyrene ND 5.0 µg/L 

Butyl benzyl phthalate ND 5.0 µg/L 

Benzo (a) anthracene ND 5.0 µg/L 

Chrysene ND 5.0 µg/L 

Bis(2-ethylhexyl) phthalate ND 5.0 µg/L 

Di-n-octyl phthalate ND 5.0 µg/L 

Benzo (b) fluoranthene ND 5.0 µg/L 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Semi-Volatile Organics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2307 - EPA 8270C 

Blank (U4L2307-BLK1) Prepared: 12/23/14 Analyzed: 12/29/14 

Benzo (k) fluoranthene ND 5.0 µg/L 

Benzo (a) pyrene ND 5.0 µg/L 

3,3'-Dichlorobenzidine ND 5.0 µg/L 

Indeno(1,2,3-cd)pyrene ND 5.0 µg/L 

Dibenzo(a,h)anthracene ND 5.0 µg/L 

Benzo(ghi)perylene ND 5.0 µg/L 

LCS (U4L2307-BS1) Prepared: 12/23/14 Analyzed: 12/29/14 

Surrogate: 2-Fluorophenol 48.7 µg/L 100 48.7 22-92 

Surrogate: Phenol-d5 30.9 µg/L 100 30.9 10-94 

Surrogate: Nitrobenzene-d5 36.2 µg/L 50.0 72.4 41-110 

Surrogate: 2-Fluorobiphenyl 35.7 µg/L 50.0 71.4 40-92 

Surrogate: 2,4,6-Tribromophenol 83.6 µg/L 100 83.6 49-138 

Surrogate: d14-Terphenyl 63.4 µg/L 50.0 127 44-131 

Phenol 15.4 5.0 µg/L 50.0 30.9 5-112 20 

2-Chlorophenol 34.6 5.0 µg/L 50.0 69.3 23-134 20 

1,4-Dichlorobenzene 12.6 5.0 µg/L 25.0 50.6 20-124 20 

N-Nitrosodi-n-propylamine 17.3 5.0 µg/L 25.0 69.3 5-230 20 

1,2,4-Trichlorobenzene 14.7 5.0 µg/L 25.0 58.9 44-142 20 

4-Chloro-3-methylphenol 38.5 5.0 µg/L 50.0 76.9 22-147 20 

Acenaphthene 18.3 5.0 µg/L 25.0 73.1 47-145 20 

2,4-Dinitrotoluene 17.0 5.0 µg/L 25.0 68.0 39-139 20 

Pyrene 25.0 5.0 µg/L 25.0 100 52-115 20 

LCS Dup (U4L2307-BSD1) Prepared: 12/23/14 Analyzed: 12/29/14 

Surrogate: 2-Fluorophenol 50.1 µg/L 100 50.1 22-92 

Surrogate: Phenol-d5 34.7 µg/L 100 34.7 10-94 

Surrogate: Nitrobenzene-d5 42.0 µg/L 50.0 84.0 41-110 

Surrogate: 2-Fluorobiphenyl 43.6 µg/L 50.0 87.2 40-92 

Surrogate: 2,4,6-Tribromophenol 90.3 µg/L 100 90.3 49-138 

Surrogate: d14-Terphenyl 61.0 µg/L 50.0 122 44-131 

Phenol 17.2 5.0 µg/L 50.0 34.4 5-112 10.9 20 

2-Chlorophenol 38.1 5.0 µg/L 50.0 76.2 23-134 9.48 20 

1,4-Dichlorobenzene 16.0 5.0 µg/L 25.0 64.1 20-124 23.7 20 RPD 

N-Nitrosodi-n-propylamine 18.5 5.0 µg/L 25.0 73.9 5-230 6.51 20 

1,2,4-Trichlorobenzene 18.1 5.0 µg/L 25.0 72.5 44-142 20.7 20 RPD 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Semi-Volatile Organics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2307 - EPA 8270C 

LCS Dup (U4L2307-BSD1) Prepared: 12/23/14 Analyzed: 12/29/14 

4-Chloro-3-methylphenol 38.2 5.0 µg/L 50.0 76.4 22-147 0.710 20 

Acenaphthene 21.2 5.0 µg/L 25.0 84.9 47-145 14.9 20 

2,4-Dinitrotoluene 18.9 5.0 µg/L 25.0 75.6 39-139 10.6 20 

Pyrene 24.7 5.0 µg/L 25.0 98.7 52-115 1.45 20 

Batch U5A0204 - EPA 8015B 

Blank (U5A0204-BLK1) Prepared: 01/02/15 Analyzed: 01/05/15 

Surrogate: o-Terphenyl 40.8 µg/L 40.0 102 0-200 

Motor Oil ND 100 µg/L 

LCS (U5A0204-BS1) Prepared: 01/02/15 Analyzed: 01/05/15 

Surrogate: o-Terphenyl 105 µg/L 40.0 262 62-132 * 

Motor Oil 1050 100 µg/L 1000 105 62-132 20 * 

LCS Dup (U5A0204-BSD1) Prepared: 01/02/15 Analyzed: 01/05/15 

Surrogate: o-Terphenyl 39.0 µg/L 40.0 97.4 62-132 

Motor Oil 536 100 µg/L 500 107 62-132 64.5 20 

Batch U5A0205 - EPA 8015B 

Blank (U5A0205-BLK1) Prepared: 01/02/15 Analyzed: 01/05/15 

Surrogate: o-Terphenyl 32.5 µg/L 40.0 81.2 34-150 

Diesel 32.5 50 µg/L J 

LCS (U5A0205-BS1) Prepared: 01/02/15 Analyzed: 01/05/15 

Surrogate: o-Terphenyl 45.6 µg/L 40.0 114 34-150 

Diesel 454 50 µg/L 500 90.9 70-130 20 

LCS Dup (U5A0205-BSD1) Prepared: 01/02/15 Analyzed: 01/05/15 

Surrogate: o-Terphenyl 41.3 µg/L 40.0 103 34-150 

Diesel 514 50 µg/L 500 103 70-130 12.2 20 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Volatile Organics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2908 - EPA 8260B 

Blank (U4L2908-BLK1) Prepared & Analyzed: 12/29/14 

Surrogate: 4-Bromofluorobenzene 24.3 µg/L 25.0 97.2 70-130 

Surrogate: Dibromofluoromethane 26.4 µg/L 25.0 106 70-130 

Surrogate: Toluene-d8 25.6 µg/L 25.0 102 70-130 

Dichlorodifluoromethane (CFC-12) ND 0.50 µg/L 

Chloromethane ND 0.50 µg/L 

Vinyl chloride ND 0.50 µg/L 

Bromomethane ND 1.0 µg/L 

Chloroethane ND 0.50 µg/L 

1,1-Dichloroethene ND 0.50 µg/L 

Carbon disulfide ND 0.50 µg/L 

Acrolein ND 10 µg/L 

Methylene chloride ND 1.0 µg/L 

trans-1,2-Dichloroethene ND 0.50 µg/L 

Methyl tert-Butyl Ether (MTBE) ND 1.0 µg/L 

1,1-Dichloroethane ND 0.50 µg/L 

Acrylonitrile ND 5.0 µg/L 

cis-1,2-Dichloroethene ND 0.50 µg/L 

2,2-Dichloropropane ND 1.0 µg/L 

Bromochloromethane ND 0.50 µg/L 

Chloroform ND 0.50 µg/L 

Carbon tetrachloride ND 0.50 µg/L 

1,1,1-Trichloroethane (TCA) ND 0.50 µg/L 

1,1-Dichloropropene ND 0.50 µg/L 

Benzene ND 0.50 µg/L 

1,2-Dichloroethane (1,2-DCA) ND 0.50 µg/L 

Trichloroethene (TCE) ND 0.50 µg/L 

Dibromomethane ND 0.50 µg/L 

1,2-Dichloropropane ND 0.50 µg/L 

Bromodichloromethane ND 0.50 µg/L 

cis-1,3-Dichloropropene ND 0.50 µg/L 

Toluene ND 0.50 µg/L 

trans-1,3-Dichloropropene ND 0.50 µg/L 

Tetrachloroethene (PCE) ND 0.50 µg/L 

Dibromochloromethane ND 0.50 µg/L 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Volatile Organics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2908 - EPA 8260B 

Blank (U4L2908-BLK1) 

1,3-Dichloropropane 

1,2-Dibromoethane (EDB) 

Ethylbenzene 

Chlorobenzene 

1,1,1,2-Tetrachloroethane 

m,p-Xylene 

o-Xylene 

Bromoform 

Isopropylbenzene 

Bromobenzene 

n-Propylbenzene 

1,3,5-Trimethylbenzene 

2-Chlorotoluene 

1,2,3-Trichloropropane (123TCP) 

4-Chlorotoluene 

tert-Butylbenzene 

1,2,4-Trimethylbenzene 

sec-Butylbenzene 

p-Isopropyltoluene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

n-Butylbenzene 

1,2-Dichlorobenzene 

1,2-Dibromo-3-chloropropane (DBCP) 

1,2,4-Trichlorobenzene 

Hexachlorobutadiene 

Naphthalene 

1,2,3-Trichlorobenzene 

LCS (U4L2908-BS1) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.50 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 

1.0 

1.0 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

1.0 

1.0 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

5.0 

1.0 

1.0 

0.50 

0.50 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Prepared & Analyzed: 12/29/14 

Prepared & Analyzed: 12/29/14 

Surrogate: 4-Bromofluorobenzene 

Surrogate: Dibromofluoromethane 

Surrogate: Toluene-d8 

1,1-Dichloroethene 

Benzene 

24.9 

26.6 

25.7 

21.3 

20.1 

0.50 

0.50 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

25.0 

25.0 

25.0 

19.8 

20.0 

99.6 

106 

103 

107 

100 

70-130 

70-130 

70-130 

70-130 

70-130 

20 

20 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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2527 Fresno Street 

Fresno, CA 93721 

(559) 268-7021 Phone 

(559) 268-0740 Fax 

California ELAP Certificate #1371 

RWQCB - Fresno Project: 13-014-150 

1685 E Street Project Number: River Ranch HOA Deep Well Reported: 

Fresno CA, 93706-2007 Project Manager: Anthony Toto 1/16/2015 

Volatile Organics - Quality Control 
Analyte Result Reporting Units Spike Source 

Limit Level Result 

%REC %REC 

Limits 

RPD RPD 

Limit 

Notes 

Batch U4L2908 - EPA 8260B 

LCS (U4L2908-BS1) Prepared & Analyzed: 12/29/14 

Trichloroethene (TCE) 17.9 0.50 µg/L 20.0 89.7 70-130 20 

Toluene 19.0 0.50 µg/L 19.9 95.5 70-130 20 

Chlorobenzene 18.8 0.50 µg/L 20.0 94.2 70-130 20 

LCS Dup (U4L2908-BSD1) Prepared & Analyzed: 12/29/14 

Surrogate: 4-Bromofluorobenzene 24.3 µg/L 25.0 97.1 70-130 

Surrogate: Dibromofluoromethane 26.9 µg/L 25.0 108 70-130 

Surrogate: Toluene-d8 25.9 µg/L 25.0 104 70-130 

1,1-Dichloroethene 20.3 0.50 µg/L 19.8 103 70-130 4.62 20 

Benzene 19.1 0.50 µg/L 20.0 95.6 70-130 4.95 20 

Trichloroethene (TCE) 17.0 0.50 µg/L 20.0 85.1 70-130 5.26 20 

Toluene 18.1 0.50 µg/L 19.9 90.9 70-130 4.96 20 

Chlorobenzene 17.9 0.50 µg/L 20.0 89.7 70-130 4.95 20 

Moore Twining Associates, Inc. The results in this report apply to the samples analyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in its entirety.
Juliane Adams, Director of Analytical Chemistry 
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ZALCO LABORATORIES, INC. 
Analytical & Consulting Services 

4309-Armour Avenue 
Bakersfield, California 93308 

November 12, 2013 

Janelle Dockham 
River Ranch HOA 
2131 G Street 
Bakersfield, CA 93301 

TEL: (661) 327-0440 
FAX: -

RE: 1310303 

Dear Janelle Dockham: 

(661) 395-0539 
FAX (661) 395-3069 

Zalco Laboratories, Inc. received 1 samples on 10/28/2013 for the analyses presented in the following report. 

We appreciate your business and look forward to serving you in the future. Please feel free to call our office if you 
have any questions regarding these test results. 

Sincerely, 

,1/t{/ttt,/ 4a,A~t'd 
Juan Maga~a / 
Project Manager 
CC: Colleen Bellue 

+ 250-500-600 ++ 0.6-1.7 +++ 900-1600-2200 ++++ 500-1000-1500 P:Primary Standard S: Secondary Standard 
The results In this report apply ta the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in Its entirety. 

NSS: non-sufficient sample: MCL: maximum contaminant level; RL: reporting limit: #: above MCL 

Note: Samples analyzed for regulatory purposes should be put on ice immediately after sampling and received by the laboratory at temperatures between 0-6'C. 
Microbiological analysis requires samples to be at least 4-10'C when received at the laboratory. For additional information regarding the limitations of the 
method(s) referred to, please call us at 661-395-0539. 



ZALCO LABORATORIES, INC. 
Analytical & Consulting Services 

4309 Armour Avenue (661) 395-0539 
Bakersfield, California 93308 FAX (661) 395-3069 

River Ranch HOA Project: Master Work Order No.: 1310303 

2131 G Street Project Number: Reported: 11/12/2013 

Bakersfield, CA 93301 Attention: Janelle Dockham 

Lab ID: 1310303-01 
Client ID: Well-River Ranch HOA 
Field Conditions: 

Temp. Received, Celsius: 21.00 

Datemme Collected By Sam11ler's EmQlover Fld. Res. Cl. Fld. QH Fld. TemQ. C User ID: 

10/28/2013 11:15:00AM Colleen Bellue 

MCL Anal:ite Results RL Units Flag Method Prepared 

Alkalinity 
Total Alkalinity 77 10 mg/L SM 23208 10/28/13 
Bicarbonate (HCO3) 77 10 mg/L SM 23208 10/28/13 
Carbonate (CO3) <10 10 mg/L SM 23208 10/28/13 
Hydroxide (OH) <10 10 mg/L SM 23208 10/28/13 

General Chemistry 
s 15 Color <3.0 3.0 Color Units SM 21208 10/28/13 
p 2 Fluoride 0.37 0.10 mg/L EPA 300.0 10/28/13 
p 45 Nitrate as NO3 6.1 2.0 mg/L EPA 300.0 10/28/13 
s 3 Threshold Odor Number <1.0 1.0 T.O.N. SM 21508 10/28/13 
s 5 Turbidity <0.10 0.10 NTU SM 2130 B 10/28/13 
p 150 Cyanide <100 100 ug/L SM 4500-CN-CE 10/29/13 
p 10000 Nitrate+ Nitrite (as N) 1400 400 ug/L EPA 300.0 10/28/13 

Nitrite as NO2 <1.0 1.0 mg/L EPA 353.2 10/28/13 
p Nitrite as Nitrogen (N) <400 400 ug/L EPA 300.0 10/28/13 

600 Chloride 17 2.0 mg/L EPA 300.0 10/28/13 
s 0.5 MBAS (calculated as LAS, mo! wt_.) <0,050 0,050 mg/L SM 5540C 10/29/13 
s pH 7.46 pH Units EPA 150.1 10/28/13 
s +++ Specific Conductance 270 10 umhos/cm SM 2510B 10/28/13 
s + Sulfate as SO4 20 0.50 mg/L EPA 300.0 10/28/13 
s ++++ Total Dissolved Solids 170 10 mg/L SM 2540C 10/29/13 

Hardness 
s Hardness (as CaCO3) 64 2.0 mg/L SM 23408 10/30/13 

Inorganic Chemical 
p 1000 Aluminum <50 50 ug/L EPA 200.7 10/30/13 
p 6 Antimony <2.0 2.0 ug/L EPA 200.8 10/29/13 
p 1000 Barium <100 100 ug/L EPA 200.7 10/30/13 
p 4 Beryllium <1.0 1.0 ug/L EPA 200.8 10/29/13 
p 5 Cadmium <1.0 1.0 ug/L EPA200.8 10/29/13 
p 50 Chromium <10 10 ug/L EPA200.7 10/30/13 
s 1000 Copper <50 50 ug/L EPA200.7 10/30/13 
s 300 Iron <100 100 ug/L EPA 200.7 10/30/13 
p 15 Lead <2.0 2.0 ug/L EPA 200.8 10/29/13 
s 50 Manganese <20 20 ug/L EPA 200.7 10/30/13 
p 2 Mercury <0.20 0.20 ug/L EPA 245.1 10/30/13 
p 100 Nickel <10 10 ug/L EPA 200.7 10/30/13 
p 50 Selenium <2.0 2.0 ug/L EPA 200.8 10/29/13 

+ 250-500-600 ++ 0.6-1.7 +++ 900-1600-2200 ++++ 500-1000-1500 P:Primary Standard S: Secondary Standard 
The results in this report apply lo the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety. 

NSS: non-sufficient sample; MCL: maximum contaminant level; RL: reporting limit; #: above MCL 

Note: Samples analyzed for regulatory purposes should be put on ice immediately after sampling and received by the laboratory at temperatures between 0-6'C. 
Microbiological analysis requires samples to be at least 4-10'C when received al the laboratory. For additional information regarding the limitations of the 
method(s) referred to, please call us at 661-395-0539. 
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ZALCO LABORATORIES, INC. 
Analytical & Consulting Services 

4309 Armour Avenue 
Bakersfield, California 93308 

(661) 395-0539 
FAX (661) 395-3069 

River Ranch HOA 

2131 G Street 

Bakersfield, CA 93301 

Project: Master 

Project Number: 

Work Order No.: 1310303 

Reported: 11/12/2013 

Lab ID: 1310303·01 
Client ID: Well-River Ranch HOA 
Field Conditions: 

Temp. Received, Celsius: 21.00 

Date/Time Collected By 

10/28/2013 11:15:00AM Colleen Bellue 

MCL Analyte 

Inorganic Chemical 
S 100 Silver 
P 2 Thallium 
S 5000 Zinc 
P 10 Arsenic 

Metals 
Calcium 
Magnesium 
Potassium 
Sodium 

SamQler's EmQloyer 

Attention: Janelle Dockham 

Fld. Res. Cl. Fld. pH Fld. TemQ. C User ID: 

Results RL Units Flag Method Prepared 

<10 10 ug/L EPA 200.7 10/30/13 
<1.0 1.0 ug/L EPA 200.8 10/29/13 

57 50 ug/L EPA 200.7 10/30/13 
<2,0 2.0 ug/L EPA 200.8 10/29/13 

20 0.050 mg/L EPA 200.7 10/30113 
3.4 0.050 mg/L EPA 200.7 10130/13 
1.5 0.50 mg/L EPA 200.7 10/30/13 
29 7.0 mg/L EPA 200.7 10/30/13 

+ 250-500-600 ++ 0.6•1.7 +++ 900-1600-2200 ++++ 500-1000-1500 P:Primary Standard S: Secondary Standard 
The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytlcal report must be reproduced in its entirety. 

NSS: non•sufficient sample: MCL: maximum contaminant level; Rl: reporting llmlt; #: above MCL 

Note: Samples analyzed for regulatory purposes should be put on ice immediately after sampling and received by the laboratory at temperatures between 0-6•c. 
Microbiological analysis requires samples to be at least 4-10°C when received at the laboratory. For additional information regarding the limitations of the 
method(s) referred to, please call us al 661-395-0539. 
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Appendix E 

Enhanced Oil Recovery Injection Information 

E-1 Kern River Formation Active Steam Injection Well Summary 
E-2 Station 36 Produced Water/Injectate Water Quality 

Steam injection well locations are illustrated on Report Figure 56. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     

Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403056342 19_0529R 19 S28 E28 SECTION 19 1699132.22 722000.22 941.9 YES 1681 ‐291.99 ‐301.98 
0402957112 19_0555 19 S28 E28 SECTION 19 1700452 720544 918 NO 1295 158 ‐327 
0403023606 19_0572R 19 S28 E28 SECTION 19 1700865.43 720269.36 995 YES 1509 165.02 ‐324.96 
0403031925 19_0588 19 S28 E28 SECTION 19 1699134.12 720894.56 963 YES 1480 97.01 ‐342.99 
0403050610 19_0597 19 S28 E28 SECTION 19 1701022.68 720478.79 1001.1 YES 1589 ‐301.97 ‐311.97 
0403056343 19_0598 19 S28 E28 SECTION 19 1699312.77 721644.85 944.2 YES 1746 ‐185.16 ‐315.16 
0402963562 25_0509 25 S28 E27 SECTION 25 1695927 715768 789 NO 1330 ‐256 ‐463 
0402963563 25_0510 25 S28 E27 SECTION 25 1696263 715752 809 NO 1351 ‐236 ‐467 
0402963567 25_0514 25 S28 E27 SECTION 25 1696264 715377 806 NO 1353 ‐257 ‐474 
0402963570 25_0517 25 S28 E27 SECTION 25 1695922 715052 822 NO 1368 ‐296 ‐468 
0402963571 25_0518 25 S28 E27 SECTION 25 1696302 715021 864 NO 1410 ‐276 ‐481 
0402963572 25_0519 25 S28 E27 SECTION 25 1696643 715015 885 NO 1426 ‐245 ‐439 
0403046948 25_0549 25 S28 E27 SECTION 25 1697240.4 713550.02 773.1 YES 1849 ‐382.08 ‐452.08 
0403047809 25_0550 25 S28 E27 SECTION 25 1696888.8 713657.5 796.6 YES 1845 ‐401.36 ‐468.36 
0403047810 25_0551 25 S28 E27 SECTION 25 1697470.78 713601.75 790.2 YES 1928 ‐367.67 ‐447.66 
0403049017 25_0552 25 S28 E27 SECTION 25 1695831.91 715478.78 800.9 YES 1907 ‐282.08 ‐369.03 
0403049018 25_0553 25 S28 E27 SECTION 25 1695922.35 714909.98 821.8 YES 1906 ‐307.86 ‐382.9 
0403049019 25_0554 25 S28 E27 SECTION 25 1696060.01 714469.61 831 YES 1925 ‐299.87 ‐376.97 
0403049630 25_0555 25 S28 E27 SECTION 25 1697498.47 714443.61 831.1 YES 1921 ‐398.01 ‐412.9 
0403049860 25_0556 25 S28 E27 SECTION 25 1697423.8 713956.41 798.8 YES 1890 ‐396.66 ‐416.59 
0403050272 25_0557 25 S28 E27 SECTION 25 1696571.24 714267.73 859.4 YES 1979 ‐394.68 ‐413.67 
0403050306 25_0558 25 S28 E27 SECTION 25 1696519.86 714074.02 859.2 YES 1944 ‐414.17 ‐429.13 
0403053426 25_0561 25 S28 E27 SECTION 25 1696989.78 713984.63 792.3 YES 1879 ‐392.34 ‐412.33 
0403053427 25_0562 25 S28 E27 SECTION 25 1696905.33 714257.77 818 YES 1842 ‐281.24 ‐430.96 
0403049205 25_0578 25 S28 E27 SECTION 25 1696860.4 718471.54 838.1 YES 1680 ‐306.04 ‐461.62 
0403053851 3990214‐9R 9 S29 E28 KCL‐39 1710991.47 701675.8 453.8 YES 1028 149.4 ‐317.78 
0402950828 3990215 9 S29 E28 KCL‐39 1711141 701744 443 NO 832 166 ‐244 
0402956426 3990216 9 S29 E28 KCL‐39 1711436 701761 446 NO 777 271 ‐310 
0402971726 3990219A 9 S29 E28 KCL‐39 1710170 701423 444 NO 775 94 ‐396 
0402950832 3990220 9 S29 E28 KCL‐39 1710507 701444 442 NO 855 104 ‐351 
0402950833 3990221 9 S29 E28 KCL‐39 1710835 701444 444 NO 827 131 ‐316 
0402950834 3990222 9 S29 E28 KCL‐39 1711156 701425 444 NO 804 146 ‐273 
0402956427 3990223 9 S29 E28 KCL‐39 1711448 701467 447.7 NO 808 253.7 ‐282.3 
0402950875 3990227 9 S29 E28 KCL‐39 1710176 701114 442 NO 891 78 ‐392 
0402950876 3990228 9 S29 E28 KCL‐39 1710531 701103 443 NO 871 103 ‐367 
0402950877 3990229 9 S29 E28 KCL‐39 1710897 701082 445 NO 811 121 ‐318 
0403053852 3990230‐9R 9 S29 E28 KCL‐39 1711208.76 701136.24 460.7 YES 1025 ‐166.21 ‐176.21 
0402956428 3990231 9 S29 E28 KCL‐39 1711485 701136 456 NO 823 139 ‐171 
0402950882 3990234 9 S29 E28 KCL‐39 1709889 700754 441 NO 902 43 ‐423 
0403053853 3990235‐9R 9 S29 E28 KCL‐39 1710249.74 700778.29 453.8 YES 1050 50.14 ‐425.95 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0402950885 3990237 9 S29 E28 KCL‐39 1710952 700723 459 NO 842 38 ‐364 
0402950886 3990238 9 S29 E28 KCL‐39 1711285 700738 452 NO 820 42 ‐348 
0402950887 3990239 9 S29 E28 KCL‐39 1711677 700747 454 YES 819 122.35 ‐287.88 
0403028734 3990500 9 S29 E28 KCL‐39 1708062.43 701222.89 469 YES 1277 ‐38.98 ‐438.96 
0403028735 3990501 9 S29 E28 KCL‐39 1708038.44 700869.72 463 YES 1306 ‐51 ‐460.98 
0403028736 3990502 9 S29 E28 KCL‐39 1708025.39 700533.27 461 YES 1301 ‐79 ‐468.98 
0403028737 3990503 9 S29 E28 KCL‐39 1708325.67 700510.02 461 YES 1310 ‐65 ‐204 
0403028738 3990504 9 S29 E28 KCL‐39 1708619.67 700519.94 454 YES 1267 ‐41.92 ‐193.93 
0403028739 3990505 9 S29 E28 KCL‐39 1708015.7 700264.49 461 YES 1340 ‐96.99 ‐323.98 
0403028740 3990506 9 S29 E28 KCL‐39 1708443.22 700309.81 452 YES 1349 ‐77.78 ‐238.52 
0403028741 3990507 9 S29 E28 KCL‐39 1708724.33 700279.03 455 YES 1314 ‐64.99 ‐217.98 
0403036407 3990514 9 S29 E28 KCL‐39 1708453 701239 462 NO 1000 ‐14 ‐410 
0403036408 3990515 9 S29 E28 KCL‐39 1708411.2 701055.2 460 NO 1000 ‐96 ‐428 
0403036409 3990516 9 S29 E28 KCL‐39 1708485.8 700849.4 459 NO 1000 ‐111 ‐439 
0403050307 3990518 9 S29 E28 KCL‐39 1710824.16 700856.9 461.1 YES 1582 ‐91.88 ‐398.15 
0402980579 AL_0030 4 S29 E28 ALMA 1709883 704633 548 NO 961 393 ‐352 
0402953729 AL_0503 4 S29 E28 ALMA 1709715 705331 587 NO 974 232 ‐323 
0402940703 ALJ0501 4 S29 E28 ALMA JR 1710399 704608 547 NO 886 317 ‐333 
0402953761 ALJ0502 4 S29 E28 ALMA JR 1710689 704635 512 NO 870 307 ‐298 
0402962728 ALJ0507 4 S29 E28 ALMA JR 1710632 704007 482 NO 879 352 ‐303 
0402951611 AMA0510 30 S28 E28 AMAZON 1701963 713629 808 NO 1488 83 ‐577 
0403055241 AMA0514 30 S28 E28 AMAZON 1702271.6 713637.47 784.2 YES 1564 ‐495.86 ‐557.86 
0403037420 ANG0505 13 S28 E27 ANGUS 1696851.26 724907.16 974 YES 1720 ‐196.91 ‐279.91 
0403042536 ANG0507 13 S28 E27 ANGUS 1697279.37 724966.4 992.3 YES 1695 ‐156.01 ‐273.99 
0403042538 ANG0509 13 S28 E27 ANGUS 1697234.31 724541.62 973 YES 1664 ‐183.61 ‐291.59 
0403042539 ANG0510 13 S28 E27 ANGUS 1697532.16 724513.83 970.2 YES 1674 ‐165.85 ‐297.84 
0403042540 ANG0511 13 S28 E27 ANGUS 1697566.56 724334.6 968.9 YES 1677 ‐190.07 ‐308.06 
0403042541 ANG0512 13 S28 E27 ANGUS 1697501.7 723960.98 979.3 YES 1714 ‐197.83 ‐326.83 
0403042542 ANG0513 13 S28 E27 ANGUS 1697803.15 723957.77 971.4 YES 1672 ‐177.33 ‐300.33 
0403042543 ANG0514 13 S28 E27 ANGUS 1698132.02 723946.48 977.1 YES 1678 ‐159.39 ‐285.38 
0402968795 ANG0807 13 S28 E27 ANGUS 1698855 725771 1052 NO 1289 ‐59 ‐199 
0402968796 ANG0808 13 S28 E27 ANGUS 1698840 726131 1046 NO 1274 ‐53 ‐190 
0402975059 ANG0816 13 S28 E27 ANGUS 1698553 725778 1046 NO 1334 ‐83 ‐209 
0402975060 ANG0817 13 S28 E27 ANGUS 1698535 726169 1045 NO 1310 ‐75 ‐210 
0402975061 ANG0818 13 S28 E27 ANGUS 1698202 726178 1054 NO 1345 ‐93 ‐216 
0402975062 ANG0819 13 S28 E27 ANGUS 1698193 725792 1011 NO 1296 ‐97 ‐239 
0402975066 ANG0823 13 S28 E27 ANGUS 1697818 724253 989 NO 1350 ‐98 ‐282 
0402975068 ANG0825 13 S28 E27 ANGUS 1697832 725010 1026 NO 1359 ‐84 ‐271 
0402948289 ANO0002‐6B 31 S28 E28 AMERICAN NAPHTHA 1701947 709605 685 NO 1366 73 ‐615 
0402949438 ANO0008‐12B 31 S28 E28 AMERICAN NAPHTHA 1703305 708223 635 NO 1336 95 ‐605 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0402949440 ANO0008‐9B 31 S28 E28 AMERICAN NAPHTHA 1703298 708919 657 NO 1332 187 ‐578 
0403050105 ANO0010‐11BR 31 S28 E28 AMERICAN NAPHTHA 1703534.66 708381.12 682.1 YES 1568 ‐458.48 ‐558.15 
0403050104 ANO0010‐8 31 S28 E28 AMERICAN NAPHTHA 1703494.18 709001.67 678.1 YES 1544 ‐434.46 ‐524.46 
0402983427 ANO0303 31 S28 E28 AMERICAN NAPHTHA 1701904 709964 707 NO 1386 71 ‐572 
0402983429 ANO0305 31 S28 E28 AMERICAN NAPHTHA 1701915 709275 684 NO 1385 23 ‐626 
0402983434 ANO0313 31 S28 E28 AMERICAN NAPHTHA 1702209 709976 680.72 YES 1350 ‐469.63 ‐490.62 
0402972797 ANO0315 31 S28 E28 AMERICAN NAPHTHA 1702252 709202 650 YES 1439 ‐61.28 ‐595.72 
0402972802 ANO0335 31 S28 E28 AMERICAN NAPHTHA 1702997 709210 700 YES 1480 101.88 ‐562.95 
0402970780 ANO0347 31 S28 E28 AMERICAN NAPHTHA 1703269 708569 661 NO 1354 80 ‐577 
0402984357 ANO0352 31 S28 E28 AMERICAN NAPHTHA 1703587 710310 724 NO 1385 48 ‐545 
0402972805 ANO0353 31 S28 E28 AMERICAN NAPHTHA 1703559 709934 717 NO 1390 207 ‐583 
0403050106 ANO0358A 31 S28 E28 AMERICAN NAPHTHA 1703731.41 708186.97 687.5 YES 1584 ‐461.03 ‐574.02 
0403001166 ANO0363 31 S28 E28 AMERICAN NAPHTHA 1703942 709943 731 YES 1420 ‐392.98 ‐532.98 
0402984360 ANO0366 31 S28 E28 AMERICAN NAPHTHA 1704032 708974 709.46 YES 1423 221.18 ‐517.56 
0402984361 ANO0367 31 S28 E28 AMERICAN NAPHTHA 1703984 708585 662 NO 1358 184 ‐546 
0403042935 ANO0501 31 S28 E28 AMERICAN NAPHTHA 1703575.14 710533.01 740.4 YES 1544 ‐508.79 ‐574.45 
0403043956 ANO0503 31 S28 E28 AMERICAN NAPHTHA 1704057.84 710501.67 750.1 YES 1519 ‐483.01 ‐532.05 
0403046374 ANO0505 31 S28 E28 AMERICAN NAPHTHA 1702627.23 709634.96 666.7 YES 1531 ‐457.5 ‐565.43 
0403046375 ANO0506 31 S28 E28 AMERICAN NAPHTHA 1702742.26 709135.31 697.6 YES 1579 ‐484.64 ‐594.63 
0403045303 ANO0507 31 S28 E28 AMERICAN NAPHTHA 1701735.87 709966.73 714.9 YES 1662 ‐424.68 ‐623.67 
0403045304 ANO0508 31 S28 E28 AMERICAN NAPHTHA 1701740.59 709524.52 674.3 YES 1623 ‐435.87 ‐630.83 
0403046376 ANO0510 31 S28 E28 AMERICAN NAPHTHA 1701740.88 709421.23 673.5 YES 1615 ‐446.35 ‐649.32 
0403050321 ANO0511 31 S28 E28 AMERICAN NAPHTHA 1702876.29 709197.35 706.7 YES 1589 ‐478.26 ‐582.24 
0403050973 ANO0512 31 S28 E28 AMERICAN NAPHTHA 1704132.15 708158.45 646 YES 1560 ‐452.72 ‐560.71 
0403050107 ANO3683 31 S28 E28 AMERICAN NAPHTHA 1703951.4 708207.81 659.9 YES 1584 ‐459.85 ‐539.85 
0403032424 AZ_0505R 4 S29 E28 AZTEC 1706929.76 707625.43 625 YES 1290 ‐404.86 ‐456.83 
0402951588 AZ_0506 4 S29 E28 AZTEC 1707326 707538 621 NO 1140 351 ‐477 
0403044321 AZ_0514 4 S29 E28 AZTEC 1706890.63 707559.41 622.4 YES 1495 ‐403.84 ‐468.35 
0402969639 BF_0506 31 S28 E28 BEAR FLAG 1699841 710989 706 NO 1420 48 ‐623 
0403034580 BF_0507 31 S28 E28 BEAR FLAG 1699808.31 711279.27 724 YES 1598 ‐498.73 ‐614.72 
0403052395 BF_0509 31 S28 E28 BEAR FLAG 1700124.19 710882.13 691.7 YES 1619 ‐469.89 ‐603.87 
0402967278 CAU0503 36 S28 E27 CAULEY 1696548 711373 723 NO 1321 ‐351 ‐492 
0402967283 CAU0508 36 S28 E27 CAULEY 1696888 711046 693 NO 1282 ‐345 ‐438 
0402957888 CEN0500 25 S28 E27 20TH CENTURY 1698362 717909 930 NO 1468 ‐22 ‐423 
0402959969 CEN0505 25 S28 E27 20TH CENTURY 1698056 717581 885 NO 1398 ‐34 ‐455 
0402959970 CEN0506 25 S28 E27 20TH CENTURY 1698371 717609 902 NO 1435 5 ‐472 
0402959972 CEN0508 25 S28 E27 20TH CENTURY 1698698 717267 888 NO 1416 21 ‐452 
0403056344 CH_0500R 24 S28 E27 CHANSLOR 1698814.68 722021.5 937.1 YES 1726 ‐316.43 ‐326.43 
0403056107 CH_0501R 24 S28 E27 CHANSLOR 1698500.57 721599.32 909.3 YES 1650 ‐209.53 ‐359.31 
0403052156 CH_0507R 24 S28 E27 CHANSLOR 1698129.2 722745.61 910.5 YES 1442 ‐208.77 ‐309.76 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403056345 CH_0510R 24 S28 E27 CHANSLOR 1698091.56 722362.07 909.4 YES 1656 ‐225.32 ‐370.24 
0402962101 CH_0511 24 S28 E27 CHANSLOR 1698414 722316 889 NO 1305 111 ‐359 
0403034713 CH_0512R 24 S28 E27 CHANSLOR 1698791.36 722260.64 917 YES 1416 97.03 ‐327.96 
0403056572 CH_0513R 24 S28 E27 CHANSLOR 1698127.03 722046.47 896 YES 1651 ‐316.9 ‐371.74 
0403056571 CH_0515R 24 S28 E27 CHANSLOR 1698183.86 721594.89 902.77 YES 1653 ‐231.34 ‐382.23 
0403056108 CH_0517R 24 S28 E27 CHANSLOR 1697708.88 722370.47 914 YES 1746 ‐238.2 ‐376.19 
0402964071 CH_0519 24 S28 E27 CHANSLOR 1697759 721587 870 NO 1342 62 ‐404 
0403052040 CH_0527 24 S28 E27 CHANSLOR 1697488.39 723529.66 939.6 YES 1478 ‐214.38 ‐324.38 
0403052041 CH_0528 24 S28 E27 CHANSLOR 1697766.53 723531.96 937.9 YES 1473 ‐198.07 ‐307.06 
0403052042 CH_0529 24 S28 E27 CHANSLOR 1698080.64 723564.99 949 YES 1467 ‐176.99 ‐291.99 
0403052043 CH_0530 24 S28 E27 CHANSLOR 1697446.71 723105.65 953.2 YES 1500 ‐208.71 ‐338.71 
0403052044 CH_0531 24 S28 E27 CHANSLOR 1697783.25 723111.93 924.1 YES 1490 ‐203.85 ‐320.85 
0403052045 CH_0532 24 S28 E27 CHANSLOR 1698019.84 723132.19 926.5 YES 1490 ‐190.25 ‐301.25 
0403052046 CH_0533 24 S28 E27 CHANSLOR 1697447 722737.8 925.6 YES 1522 ‐232.37 ‐352.36 
0403052047 CH_0534 24 S28 E27 CHANSLOR 1697776.43 722696.56 906.4 YES 1512 ‐206.52 ‐331.5 
0403051897 CH_0535H 24 S28 E27 CHANSLOR 1696923.65 721746.5 893.7 YES 2935 ‐370.85 ‐352.66 
0403051898 CH_0536H 24 S28 E27 CHANSLOR 1696972.89 721745.94 893.6 YES 2915 ‐359.08 ‐318.94 
0403056346 CH_0537 24 S28 E27 CHANSLOR 1698421.69 722763.21 926.1 YES 1641 ‐192.49 ‐289.41 
0403056347 CH_0538 24 S28 E27 CHANSLOR 1698840.1 722776.09 913.8 YES 1622 ‐172.13 ‐257.1 
0403056348 CH_0540 24 S28 E27 CHANSLOR 1697750.39 722017.8 897 YES 1659 ‐237.43 ‐387.33 
0403056350 CH_0541 24 S28 E27 CHANSLOR 1698296.71 722005.26 900.8 YES 1790 ‐297.09 ‐376.09 
0403056349 CH_0543 24 S28 E27 CHANSLOR 1698867.93 721509.46 912.6 YES 1739 ‐192.37 ‐332.37 
0403033995 CLA0512 31 S28 E28 CLARENCE 1699550.63 712288.56 787 YES 1653 ‐482.76 ‐662.76 
0403034582 CLA0513 31 S28 E28 CLARENCE 1699803.11 712013.95 798 NO 1694 ‐477 ‐621 
0402953645 CLP0517 4 S29 E28 CLAMPITT 1710700 705318 549 NO 928 372 ‐326 
0402953475 CLP0518 4 S29 E28 CLAMPITT 1710047 704984 556 NO 944 301 ‐334 
0402953476 CLP0519 4 S29 E28 CLAMPITT 1710375 704973 560 NO 937 308 ‐315 
0402956414 CTZ0036 5 S29 E28 CORTEZ 1702789 704175 523 NO 1442 ‐55 ‐225 
0402956262 CTZ0504 5 S29 E28 CORTEZ 1703321 704648 556 NO 1386 7 ‐542 
0402956264 CTZ0506 5 S29 E28 CORTEZ 1703956 704563 555 NO 1342 75 ‐511 
0402956272 CTZ0514 5 S29 E28 CORTEZ 1703915 704265 552 NO 1373 6 ‐528 
0403018451 CTZ0517 5 S29 E28 CORTEZ 1703659.63 704266.49 543 NO 1473 ‐23 ‐727 
0403048358 CTZ0519 5 S29 E28 CORTEZ 1703316.22 704355.68 534.5 YES 1603 ‐483.78 ‐538.77 
0403048359 CTZ0520 5 S29 E28 CORTEZ 1703592.96 704552.65 553 YES 1609 ‐451.52 ‐525.5 
0403048361 CTZ0522 5 S29 E28 CORTEZ 1703674.9 704066.11 525.2 YES 1627 ‐487.79 ‐528.79 
0402957116 DDA0500 19 S28 E28 D & D A 1700411 719866 925 NO 1343 138 ‐339 
0402957122 DDA0506 19 S28 E28 D & D A 1700827 719215 887 NO 1310 147 ‐333 
0402957124 DDA0508 19 S28 E28 D & D A 1700421 718896 865 NO 1318 170 ‐263 
0403050310 DDA0512 19 S28 E28 D & D A 1700845.17 719464.78 908.4 YES 1606 ‐285.35 ‐322.35 
0403050311 DDA0514 19 S28 E28 D & D A 1700957.18 719180.56 884.3 YES 1670 ‐350.17 ‐360.17 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403050611 DDA0515 19 S28 E28 D & D A 1700930.26 719769.11 932.1 YES 1467 ‐297.15 ‐307.15 
0403050309 DDB0504 19 S28 E28 D & D B 1700311.53 720128.56 946.4 YES 1637 ‐314.63 ‐324.63 
0403022836 DF_0501 8 S29 E28 DAVIS FEE 1703609.53 702635.24 502 YES 1565 ‐273.68 ‐609.59 
0403022837 DF_0502 8 S29 E28 DAVIS FEE 1703685.31 702384.13 492 YES 1551 ‐298.85 ‐635.76 
0403022838 DF_0503 8 S29 E28 DAVIS FEE 1703637.13 702029.32 493 YES 1582 ‐306.96 ‐470.94 
0403022840 DF_0505 8 S29 E28 DAVIS FEE 1703925.14 702633.33 505.51 YES 1551 ‐253.16 ‐516.13 
0403022841 DF_0506 8 S29 E28 DAVIS FEE 1703974.9 702385.64 498 YES 1551 ‐251.97 ‐601.94 
0403022844 DF_0509 8 S29 E28 DAVIS FEE 1704277.5 702382.38 499 YES 1556 ‐68.99 ‐605.97 
0403051410 DIC0574 34 S28 E28 DICK 1716314.34 709829.56 680.7 YES 727 292.7 196.7 
0403057135 DIC0593R 34 S28 E28 DICK 1715841.78 709105.39 779.6 YES 917 424.6 404.6 
0402978843 DIC0594I 34 S28 E28 DICK 1716343 709162 695 NO 688 460 153 
0403057136 DIC0603R 34 S28 E28 DICK 1715834.88 708793.71 777.9 YES 916 417.91 147.91 
0402978759 DIC0604 34 S28 E28 DICK 1716289 708785 713 NO 711 425 95 
0402978760 DIC0613 34 S28 E28 DICK 1715906 708441 731 NO 784 314 38 
0402978761 DIC0614 34 S28 E28 DICK 1716270 708479 743 NO 805 343 55 
0402956282 DR_0510 5 S29 E28 DEL REY 1703358 704930 562 NO 1384 72 ‐523 
0402956283 DR_0511 5 S29 E28 DEL REY 1703684 704899 563 NO 1363 83 ‐493 
0403048362 DR_0516 5 S29 E28 DEL REY 1703498 705197.5 580.8 YES 1611 ‐425.59 ‐497.59 
0403048363 DR_0520 5 S29 E28 DEL REY 1703215.24 705144.14 576.1 YES 1596 ‐446.61 ‐522.59 
0403051488 DR_0521 5 S29 E28 DEL REY 1703102.26 705045.28 569.1 YES 1661 ‐494.37 ‐619.34 
0403051489 DR_0522 5 S29 E28 DEL REY FEE 1703817.2 705217.57 582 YES 1587 ‐399.1 ‐546.05 
0402956372 DRW0500 5 S29 E28 DEL REY WEST 1701937 705370 563 NO 1472 ‐107 ‐572 
0402956379 DRW0507 5 S29 E28 DEL REY WEST 1701625 704697 540 NO 1459 ‐301 ‐440 
0403018452 DRW0508 5 S29 E28 DEL REY WEST 1702222 705120 542 NO 1513 ‐134 ‐763 
0403054903 DRW0510 5 S29 E28 DEL REY WEST 1701525.77 705275.44 554 YES 1654 ‐463.13 ‐541.13 
0403054904 DRW0513 5 S29 E28 DEL REY WEST 1701576.92 705203.76 553.7 YES 1654 ‐480.86 ‐552.86 
0403054905 DRW0514 5 S29 E28 DEL REY WEST 1701909.86 705105.54 561.6 YES 1645 ‐476.31 ‐522.31 
0403054906 DRW0515 5 S29 E28 DEL REY WEST 1702423.93 705103.58 548.8 YES 1654 ‐433.62 ‐507.61 
0403022619 DVS0502R 8 S29 E28 DAVIS 1706302 701983 475.01 YES 1286 48.2 ‐581.6 
0402956383 DVS0503 8 S29 E28 DAVIS 1706306 701704 468 NO 1271 ‐89 ‐603 
0403055190 ELW0500 3 S29 E28 ELWOOD 1714978.77 703702.13 518.9 YES 805 ‐92.46 ‐102.07 
0403055130 ELW0502 3 S29 E28 ELWOOD 1715392.05 703465.07 508.3 YES 792 ‐75.46 ‐84.95 
0403007000 ELW0910 3 S29 E28 ELWOOD 1715024 703824 522.8 NO 700 421.8 ‐97.2 
0403007006 ELW0930 3 S29 E28 ELWOOD 1714986 703307 489 YES 640 399.14 ‐91.52 
0402972788 FEA0154 25 S28 E27 FEE A 1698473 716701 884 YES 1415 ‐5 ‐482.14 
0402974589 FEA0163 25 S28 E27 FEE A 1698641 715235 787 YES 1302 ‐76.96 ‐456.7 
0403040776 FEA0503 25 S28 E27 FEE A 1698716.75 716742.51 880.7 YES 1716 ‐423.7 ‐475.65 
0403040777 FEA0504 25 S28 E27 FEE A 1698906.77 716128.83 830 YES 1655 ‐416.04 ‐452.51 
0403058115 FEA0505 25 S28 E27 FEE A 1698613.2 716123.32 828.3 YES 1693 ‐425.19 ‐461.19 
0403059129 FEA0509 25 S28 E27 FEE A 1698653.44 716040.32 828.3 YES 1634 ‐426.96 ‐485.95 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0402965911 FEB0076 6 S29 E28 FEE B 1700585 707799 595 NO 1390 ‐187 ‐305 
0402974721 FEB0370 6 S29 E28 FEE B 1700270 707803 604 NO 1240 ‐212 ‐428 
0403049021 FEB0503 6 S29 E28 FEE B 1700606.93 707478.68 598.8 YES 1596 ‐206.09 ‐307.08 
0402957393 FR_0500 8 S29 E28 FRANK 1704958 701011 464 NO 1441 ‐287 ‐498 
0402942714 GW_0502 31 S28 E28 GREEN & WHITTIER 1699441 709308 672 NO 1163 ‐202 ‐431 
0402944802 GW_0515 31 S28 E28 GREEN & WHITTIER 1700484 710329 666 NO 1448 ‐374 ‐609 
0402944762 GW_0523 31 S28 E28 GREEN & WHITTIER 1700880 709719 659 NO 1460 21 ‐601 
0402956237 GW_0531 31 S28 E28 GREEN & WHITTIER 1699457 708977 651 NO 1490 ‐79 ‐454 
0402973301 GW_0553 31 S28 E28 GREEN & WHITTIER 1701236 709335 675 NO 1458 25 ‐585 
0402973302 GW_0554 31 S28 E28 GREEN & WHITTIER 1700846 710326 703 NO 1434 ‐349 ‐590 
0402973304 GW_0556 31 S28 E28 GREEN & WHITTIER 1700105 710260 690 NO 1462 ‐7 ‐525 
0402973305 GW_0557 31 S28 E28 GREEN & WHITTIER 1700190 710614 686 NO 1427 ‐409 ‐624 
0402973321 GW_0558 31 S28 E28 GREEN & WHITTIER 1699394 710338 677 NO 1491 ‐140 ‐523 
0402973773 GW_0560 31 S28 E28 GREEN & WHITTIER 1699737 710641 690 NO 1450 ‐134 ‐635 
0403038085 GW_0562 31 S28 E28 GREEN & WHITTIER 1699213.1 710488.17 678.7 YES 1611 ‐358.93 ‐547.85 
0403038086 GW_0563 31 S28 E28 GREEN & WHITTIER 1699100.15 710269.56 684.8 YES 1579 ‐357.14 ‐588.13 
0403038087 GW_0564 31 S28 E28 GREEN & WHITTIER 1699077.45 709968.46 675.8 YES 1549 ‐376.15 ‐579.14 
0403038088 GW_0565 31 S28 E28 GREEN & WHITTIER 1699085.69 709642.82 673 YES 1583 ‐386.92 ‐570.91 
0403038089 GW_0566 31 S28 E28 GREEN & WHITTIER 1699037.92 709319.9 669.3 YES 1576 ‐411.66 ‐456.66 
0403038090 GW_0567 31 S28 E28 GREEN & WHITTIER 1698977.57 710361.93 679.5 YES 1660 ‐363.64 ‐432.48 
0403040248 GW_0569 31 S28 E28 GREEN & WHITTIER 1699609.65 709640.71 657.9 YES 1658 ‐182.92 ‐557.88 
0403046377 GW_0571 31 S28 E28 GREEN & WHITTIER 1701345.09 710020.61 665.7 YES 1635 ‐439.2 ‐634.19 
0403046378 GW_0572 31 S28 E28 GREEN & WHITTIER 1701392.04 709772.78 688.2 YES 1675 ‐443.05 ‐653.05 
0403052048 GW_0574 31 S28 E28 GREEN & WHITTIER 1700452.84 710081.66 662.5 YES 1645 ‐437.5 ‐592.5 
0403052049 GW_0575 31 S28 E28 GREEN & WHITTIER 1700822.11 709940.66 682.1 YES 1645 ‐443.03 ‐575.02 
0403052050 GW_0576 31 S28 E28 GREEN & WHITTIER 1700787.03 709366.01 642.3 YES 1630 ‐472.82 ‐594.81 
0403053611 GW_0578 31 S28 E28 GREEN & WHITTIER 1699631.59 709567.27 658.2 YES 1665 ‐451.13 ‐540.12 
0403053612 GW_0579 31 S28 E28 GREEN & WHITTIER 1699656.05 709590.49 658.7 YES 1725 ‐427.53 ‐529.52 
0403053613 GW_0580 31 S28 E28 GREEN & WHITTIER 1700254.23 709870.06 658.7 YES 1641 ‐420.2 ‐529.19 
0403053646 GW_0581 31 S28 E28 GREEN & WHITTIER 1700149.16 709622.01 642.8 YES 1609 ‐426.1 ‐528.08 
0403053614 GW_0582 31 S28 E28 GREEN & WHITTIER 1700443.22 709713.95 664 YES 1630 ‐399.93 ‐511.92 
0403053616 GW_0584 31 S28 E28 GREEN & WHITTIER 1699427.94 710546.95 679.6 YES 1621 ‐451.13 ‐528.12 
0402946178 GWA0516 30 S28 E28 GREEN & WHITTIER A 1699957 715327 769 NO 1358 12 ‐72 
0403028606 GWA0533R 30 S28 E28 GREEN & WHITTIER A 1699563.67 714006.23 755 YES 1574 ‐84.53 ‐504.44 
0402951626 GWA0552 30 S28 E28 GREEN & WHITTIER A 1701640 713635 812 NO 1482 142 ‐580 
0403037018 GWA0567 30 S28 E28 GREEN & WHITTIER A 1699944.5 714311.95 743 YES 1529 ‐454.99 ‐586.99 
0402988866 GWA0570 30 S28 E28 GREEN & WHITTIER A 1699967 713993 729 NO 1435 ‐29 ‐593 
0402988867 GWA0571 30 S28 E28 GREEN & WHITTIER A 1699888 713654 724 NO 1476 ‐47 ‐616 
0402989572 GWA0573 30 S28 E28 GREEN & WHITTIER A 1700011 714561 760 NO 1434 ‐10 ‐559 
0403033993 GWA0579 30 S28 E28 GREEN & WHITTIER A 1699412.54 713430.44 722 YES 1590 ‐489.35 ‐644.33 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403035128 GWA0580 30 S28 E28 GREEN & WHITTIER A 1699542.88 715331.02 774 YES 1559 ‐450.32 ‐475.32 
0403035129 GWA0581 30 S28 E28 GREEN & WHITTIER A 1699621.3 715066.43 776 YES 1579 ‐462.19 ‐487.18 
0403034990 GWA0582 30 S28 E28 GREEN & WHITTIER A 1699662.17 714338.63 751 YES 1591 ‐433.42 ‐512.41 
0403035130 GWA0583 30 S28 E28 GREEN & WHITTIER A 1699304.66 715077.69 791 YES 1591 ‐432.27 ‐492.26 
0403035131 GWA0584 30 S28 E28 GREEN & WHITTIER A 1699319.01 714753.6 773 YES 1587 ‐444.48 ‐496.47 
0403035132 GWA0585 30 S28 E28 GREEN & WHITTIER A 1699579.8 714662.45 772 YES 1603 ‐442.38 ‐510.38 
0403035133 GWA0587 30 S28 E28 GREEN & WHITTIER A 1699456.1 713696.1 731 YES 1565 ‐449.41 ‐516.41 
0403055242 GWA0588 30 S28 E28 GREEN & WHITTIER A 1701411.66 713336.61 807.1 YES 1667 ‐554.54 ‐594.54 
0402969741 HF_0510 31 S28 E28 HANFORD & FRESNO 1699575 712673 714 NO 1401 ‐78 ‐636 
0403015226 HF_0514 31 S28 E28 HANFORD & FRESNO 1699509 713023 709 YES 1536 ‐449.28 ‐653.28 
0403033996 HF_0515 31 S28 E28 HANFORD & FRESNO 1699854.33 712714.4 741 YES 1592 ‐623.83 ‐668.83 
0402961586 HF80003‐1B 8 S29 E28 H H & F SEC 8 1705014 702624 499 YES 1366 1.96 ‐634 
0402961587 HF80003‐2B 8 S29 E28 H H & F SEC 8 1704844 702382 495 YES 1384 ‐22.37 ‐537.62 
0402961590 HF80005‐2B 8 S29 E28 H H & F SEC 8 1705283 702360 488 YES 1355 0 ‐625.98 
0403041156 HOT0500 10 S29 E28 HOTCHKISS 1712200.01 701119.85 452.9 YES 1183 ‐55.73 ‐231.31 
0403037343 JUN0050R 9 S29 E28 JUNCTION 1707418.69 701230.83 460 YES 1310 24.14 ‐581.48 
0402956353 JUN0512 9 S29 E28 JUNCTION 1707011 701439 465 NO 1243 ‐72 ‐589 
0402956355 JUN0514 9 S29 E28 JUNCTION 1707629 701562 470 NO 1208 ‐30 ‐80 
0402956405 JUN0515 9 S29 E28 JUNCTION 1707006 701139 459 NO 1245 ‐103 ‐504 
0402956362 JUN0522 9 S29 E28 JUNCTION 1706705 701498 465 NO 1263 ‐85 ‐408 
0402956363 JUN0523 9 S29 E28 JUNCTION 1706704 701138 457 NO 1254 ‐59 ‐591 
0403028805 JUN0527 9 S29 E28 JUNCTION 1706779.01 700871.96 455 YES 1390 ‐138.51 ‐523.32 
0403028806 JUN0528 9 S29 E28 JUNCTION 1707068.14 700808.31 442 YES 1354 ‐122.99 ‐508.98 
0403028807 JUN0529 9 S29 E28 JUNCTION 1707340.38 700808.06 443 YES 1333 ‐83.91 ‐502.12 
0403028808 JUN0530 9 S29 E28 JUNCTION 1707580.06 700882.47 447 YES 1386 ‐73.58 ‐509.7 
0403028809 JUN0531 9 S29 E28 JUNCTION 1706717.88 700584.62 451 YES 1401 ‐127.99 ‐368.98 
0403028810 JUN0532 9 S29 E28 JUNCTION 1707000.21 700554.2 443 YES 1392 ‐126.99 ‐531.98 
0403028811 JUN0533 9 S29 E28 JUNCTION 1707333.82 700576.16 442 YES 1345 ‐101.99 ‐508.98 
0403028812 JUN0534 9 S29 E28 JUNCTION 1707614.22 700535.88 443 YES 1343 ‐91.71 ‐505.13 
0403028813 JUN0535 9 S29 E28 JUNCTION 1706714.46 700340.24 448 YES 1445 ‐149.41 ‐397.09 
0403028814 JUN0536 9 S29 E28 JUNCTION 1707010.36 700290.03 445 YES 1390 ‐149.98 ‐384.96 
0403028815 JUN0537 9 S29 E28 JUNCTION 1707368.17 700287.18 442 YES 1354 ‐131 ‐539.98 
0403028816 JUN0538 9 S29 E28 JUNCTION 1707610.54 700287.5 440 YES 1353 ‐113.5 ‐522.27 
0403058329 JUN0545 9 S29 E28 JUNCTION 1707005.76 701085.68 471.5 YES 1454 ‐385.74 ‐495.73 
0403014180 K100077 10 S29 E28 KCL‐10 1713150 701465 454.81 NO 802 180.81 ‐179.19 
0403041157 K100500 10 S29 E28 KCL‐10 1712320.05 701748.95 455.8 YES 1147 ‐19.32 ‐212.13 
0403041158 K100501 10 S29 E28 KCL‐10 1712860.02 701707.27 448.2 YES 911 4.39 ‐185.33 
0403041159 K100502 10 S29 E28 KCL‐10 1713269.83 701684.44 448.2 YES 920 24.46 ‐156.11 
0403041160 K100503 10 S29 E28 KCL‐10 1712260.83 701508.23 453.3 YES 1146 ‐51.69 ‐246.68 
0403041161 K100504 10 S29 E28 KCL‐10 1712634.75 701499.2 455.8 YES 1112 ‐15.25 ‐206.31 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403041228 K100505 10 S29 E28 KCL‐10 1713390.42 701646.3 447.6 YES 925 38.36 ‐169.4 
0403014819 K100603 10 S29 E28 KCL‐10 1712776 702184 445 NO 897 237 ‐415 
0403021444 K100605 10 S29 E28 KCL‐10 1713146 702110 446 YES 815 52.96 ‐180.3 
0403015443 K100606 10 S29 E28 KCL‐10 1712278 702309 443 YES 976 255.19 ‐204.55 
0403015427 K100615 10 S29 E28 KCL‐10 1713520 701551 448 NO 883 238 ‐196 
0403015428 K100617 10 S29 E28 KCL‐10 1713846 701511 448 NO 838 244 ‐170 
0402987832 KC20211 2 S29 E28 KCL‐2 1718111 704147 468 NO 466 298 178 
0402987833 KC20213 2 S29 E28 KCL‐2 1718112 703872 474 NO 451 292 165 
0402962360 KC20215 2 S29 E28 KCL‐2 1717492 703522 469 NO 400 336 162 
0402987834 KC20217 2 S29 E28 KCL‐2 1718158 703516 488 NO 432 300 169 
0403050085 KC20219R 2 S29 E28 KCL‐2 1717519.97 703161.27 475.5 YES 510 305.5 89.5 
0402987836 KC20223 2 S29 E28 KCL‐2 1718142 703182 498 NO 465 282 166 
0402958665 KC30601 3 S29 E28 KCL‐3 1712273 703664 462 NO 745 316 ‐174 
0402958275 KC30612 3 S29 E28 KCL‐3 1712609 703325 456 NO 730 335 ‐179 
0403007012 KC30618 3 S29 E28 KCL‐3 1714610 703326 472.04 NO 625 382.04 ‐77.96 
0402958561 KC30622 3 S29 E28 KCL‐3 1712619 703021 451 NO 705 319 ‐196 
0402958354 KC30624 3 S29 E28 KCL‐3 1713279 702997 454 NO 650 301 ‐156 
0403007013 KC30628 3 S29 E28 KCL‐3 1714603 703053 461.41 NO 615 371.41 ‐101.59 
0403027982 KC30637R 3 S29 E28 KCL‐3 1714427.5 702739.81 460 YES 818 247.65 ‐118.74 
0403055131 KC30639 3 S29 E28 KCL‐3 1714399.98 702962.96 475.8 YES 735 ‐57.13 ‐107.01 
0402928488 KER0116 32 S28 E28 KERN 1705331 709331 638 NO 1210 298 ‐472 
0403031223 KER0140R 32 S28 E28 KERN 1706750.88 708353.54 663 YES 1243 ‐452.93 ‐492.93 
0403037556 KER0504R 32 S28 E28 KERN 1704592.75 710308.11 694 YES 1435 ‐489.47 ‐515.37 
0402952490 KER0516 32 S28 E28 KERN 1705622 708481 637 NO 1216 294 ‐473 
0403032425 KER0530 32 S28 E28 KERN 1705024.05 708334.9 628 YES 1390 ‐406.78 ‐453.62 
0403036797 KER0539 32 S28 E28 KERN 1704596.68 709827.99 689 YES 1438 ‐471.97 ‐517.87 
0403036742 KER0540 32 S28 E28 KERN 1704975.46 709696.42 660 YES 1412 ‐471.25 ‐510.67 
0403043957 KER0542 32 S28 E28 KERN 1705469.12 708835.25 645.7 YES 1425 ‐422.98 ‐479.9 
0403046367 KER0543 32 S28 E28 KERN 1705530.11 708356.97 632.5 YES 1539 ‐439.61 ‐480.54 
0403051406 KNV0504 34 S28 E28 KERNVIEW 1716717.99 709883.27 643.2 YES 681 350.21 213.21 
0403051407 KNV0505 34 S28 E28 KERNVIEW 1717100.52 709884.62 625.8 YES 645 372.8 249.81 
0403051408 KNV0506 34 S28 E28 KERNVIEW 1716694.58 709559.54 641.3 YES 681 345.3 215.3 
0403051409 KNV0507 34 S28 E28 KERNVIEW 1717114 709489.82 598.7 YES 641 365.7 238.71 
0403014352 KRD0101 36 S28 E27 KERN RIVER DRILLERS 1697440 713191 792.92 NO 1761 ‐267.08 ‐491.08 
0403046949 KRD0528 36 S28 E27 KERN RIVER DRILLERS 1697050.71 713045.34 754.8 YES 1940 ‐405.49 ‐467.47 
0403047811 KRD0529 36 S28 E27 KERN RIVER DRILLERS 1697126.74 713214.9 759.6 YES 1733 ‐296.4 ‐476.4 
0403047812 KRD0530 36 S28 E27 KERN RIVER DRILLERS 1697267.27 712933.52 773.6 YES 1768 ‐389.27 ‐473.26 
0403047813 KRD0531 36 S28 E27 KERN RIVER DRILLERS 1697123.27 712551.33 733.8 YES 1748 ‐329.33 ‐464.26 
0403051404 KRN0503 34 S28 E28 KERN 1716702.62 708069.01 627.4 YES 760 287.4 147.4 
0403051405 KRN0504 34 S28 E28 KERN 1717100.53 708078.55 598 YES 688 322 193.01 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403051415 KRN0505 34 S28 E28 KERN 1716701.15 708416.33 654.5 YES 732 303.51 154.51 
0403055276 LH_0505 30 S28 E28 LAWTON & HANNAMAN 1701981.31 713449.23 808.8 YES 1631 ‐524.89 ‐567.86 
0403055245 LH_0506 30 S28 E28 LAWTON & HANNAMAN 1702751.38 713330.54 747.6 YES 1553 ‐481.97 ‐546.97 
0403055246 LH_0507 30 S28 E28 LAWTON & HANNAMAN 1702327.45 713353.57 768 YES 1563 ‐499.28 ‐558.27 
0402957396 MAY0502 8 S29 E28 MAY 1705950 700986 460 NO 1357 ‐160 ‐510 
0402957441 MAY0505 8 S29 E28 MAY 1705633 701360 468 NO 1360 ‐152 ‐372 
0402969463 MAY0508 8 S29 E28 MAY 1706346 700861 454 NO 1321 ‐142 ‐496 
0403030659 MC10002‐2BR 5 S29 E28 MONTE CRISTO 1 1701659.23 707784.79 620 YES 1583 ‐396.91 ‐484.9 
0403030660 MC10002‐4BR 5 S29 E28 MONTE CRISTO 1 1701579.46 707233.97 611 YES 1580 ‐414.86 ‐492.85 
0403030661 MC10002‐6BR 5 S29 E28 MONTE CRISTO 1 1701620.15 706943.49 598 YES 1590 ‐425.99 ‐491.99 
0402951162 MC10004‐14B 5 S29 E28 MONTE CRISTO 1 1701986 705685 568 NO 1212 ‐129 ‐558 
0403030662 MC10004‐4BR 5 S29 E28 MONTE CRISTO 1 1701941.75 707247.57 599 YES 1554 ‐391.03 ‐447.02 
0403030663 MC10004‐6BR 5 S29 E28 MONTE CRISTO 1 1702002.09 706999.98 592 YES 1547 ‐403.93 ‐473.93 
0403030664 MC10004‐8BR 5 S29 E28 MONTE CRISTO 1 1702057.23 706769.48 589 YES 1540 ‐405.99 ‐478.99 
0402951168 MC10006‐12B 5 S29 E28 MONTE CRISTO 1 1702430 705976 556 NO 1161 ‐102 ‐547 
0402951174 MC10008‐10B 5 S29 E28 MONTE CRISTO 1 1702534 706282 565 YES 1158 ‐34 ‐540.85 
0402951173 MC10008‐8B 5 S29 E28 MONTE CRISTO 1 1702534 706578 572 NO 1177 92 ‐510 
0402951178 MC10010‐10B 5 S29 E28 MONTE CRISTO 1 1702877 706170 571 NO 1178 59 ‐528 
0402955911 MC10010‐16B 5 S29 E28 MONTE CRISTO 1 1702909 705376 561 NO 1138 64 ‐557 
0402951177 MC10010‐8B 5 S29 E28 MONTE CRISTO 1 1702902 706548 584 YES 1143 84 ‐476.39 
0402951185 MC10012‐10B 5 S29 E28 MONTE CRISTO 1 1703297 706173 590 NO 1180 84 ‐514 
0402951186 MC10012‐12B 5 S29 E28 MONTE CRISTO 1 1703341 705834 572 NO 1182 103 ‐505 
0402952120 MC10012‐1B 5 S29 E28 MONTE CRISTO 1 1703348 707909 622 YES 1306 86.73 ‐586.23 
0402951184 MC10012‐8B 5 S29 E28 MONTE CRISTO 1 1703292 706524 599 NO 1174 99 ‐498 
0402951192 MC10014‐10B 5 S29 E28 MONTE CRISTO 1 1703709 706197 599 NO 1160 121 ‐518 
0402951193 MC10014‐12B 5 S29 E28 MONTE CRISTO 1 1703717 705869 579 NO 1171 69 ‐545 
0402951189 MC10014‐4B 5 S29 E28 MONTE CRISTO 1 1703714 707274 627 NO 1107 141 ‐454 
0402951190 MC10014‐6B 5 S29 E28 MONTE CRISTO 1 1703702 706927 613 NO 1139 131 ‐481 
0402955915 MC10016‐10B 5 S29 E28 MONTE CRISTO 1 1704003 706238 600 NO 1171 124 ‐498 
0402955916 MC10016‐14B 5 S29 E28 MONTE CRISTO 1 1703991 705597 597 NO 1162 77 ‐509 
0403030665 MC10176R 5 S29 E28 MONTE CRISTO 1 1701605.55 706704.65 586 YES 1582 ‐439.89 ‐504.89 
0402970625 MC10344 5 S29 E28 MONTE CRISTO 1 1702915 706915 583 NO 1240 ‐190 ‐567 
0402970628 MC10353 5 S29 E28 MONTE CRISTO 1 1703285 707298 597 NO 1216 119 ‐523 
0403043949 MC10501 5 S29 E28 MONTE CRISTO 1 1703624.82 706479.97 612.9 YES 1547 ‐372.48 ‐516.45 
0403043950 MC10502 5 S29 E28 MONTE CRISTO 1 1703257.81 707125.05 607 YES 1572 ‐427.25 ‐516.24 
0403043951 MC10503 5 S29 E28 MONTE CRISTO 1 1703878.45 707240.49 639.7 YES 1551 ‐418.47 ‐468.47 
0403043952 MC10504 5 S29 E28 MONTE CRISTO 1 1703660.89 707420.81 620.4 YES 1549 ‐367.82 ‐471.79 
0403051490 MC10505 5 S29 E28 MONTE CRISTO 1 1702733.03 705923.77 571.2 YES 1597 ‐467.33 ‐572.33 
0403051491 MC10507 5 S29 E28 MONTE CRISTO 1 1703520.42 705569.92 578.7 YES 1554 ‐447.26 ‐567.25 
0403051492 MC10508 5 S29 E28 MONTE CRISTO 1 1703459.9 705502.12 577.8 YES 1603 ‐418.28 ‐578.15 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403043953 MC10509 5 S29 E28 MONTE CRISTO 1 1703891.96 707418.63 632.8 YES 1550 ‐463.78 ‐487.78 
0403051493 MC10510 5 S29 E28 MONTE CRISTO 1 1703267.18 705493.56 576 YES 1594 ‐440.91 ‐567.87 
0403051494 MC10511 5 S29 E28 MONTE CRISTO 1 1703252.62 705563.49 577.3 YES 1595 ‐425.59 ‐580.59 
0403051495 MC10512 5 S29 E28 MONTE CRISTO 1 1703087.08 705599.74 578 YES 1601 ‐438.33 ‐567.32 
0403051496 MC10513 5 S29 E28 MONTE CRISTO 1 1702593.57 705694.75 566.2 YES 1588 ‐455.5 ‐582.5 
0403050974 MC10514 5 S29 E28 MONTE CRISTO 1 1703522.81 707703.21 616.4 YES 1550 ‐472.73 ‐551.73 
0403054833 MC10515 5 S29 E28 MONTE CRISTO 1 1701612.71 706318.59 580.7 YES 1627 ‐444.49 ‐544.48 
0403054899 MC10516 5 S29 E28 MONTE CRISTO 1 1702052.81 706291.46 589.3 YES 1660 ‐431.12 ‐522.08 
0403054900 MC10517 5 S29 E28 MONTE CRISTO 1 1702374.85 706190.1 571 YES 1596 ‐402.56 ‐505.55 
0403054901 MC10518 5 S29 E28 MONTE CRISTO 1 1701622.33 705986.68 574.4 YES 1630 ‐453.55 ‐564.55 
0403054834 MC10519 5 S29 E28 MONTE CRISTO 1 1702000.68 705857.41 579.9 YES 1629 ‐445.05 ‐515.04 
0403054902 MC10520 5 S29 E28 MONTE CRISTO 1 1701628.32 705537.4 559.5 YES 1667 ‐454.02 ‐518.01 
0403054835 MC10521 5 S29 E28 MONTE CRISTO 1 1702358.54 705659.9 562.9 YES 1596 ‐436.03 ‐509.02 
0403054836 MC10522 5 S29 E28 MONTE CRISTO 1 1702372.92 706984.99 594.5 YES 1627 ‐439.53 ‐478.02 
0403054837 MC10523 5 S29 E28 MONTE CRISTO 1 1702252.92 705441.88 562.1 YES 1636 ‐455 ‐510 
0403054838 MC10524 5 S29 E28 MONTE CRISTO 1 1702506.86 705416.61 556.2 YES 1604 ‐432.84 ‐502.84 
0402973165 MIT0024 18 S28 E28 MITCHELL 1700367 725235 1008 NO 1244 ‐2 ‐132 
0403011110 MIT0501 18 S28 E28 MITCHELL 1700325 725657 1023 NO 1282 ‐67 ‐107 
0403011111 MIT0502 18 S28 E28 MITCHELL 1700337 724886 989 NO 1272 ‐12 ‐133 
0403011113 MIT0504 18 S28 E28 MITCHELL 1700320 724153 944 NO 1243 ‐31 ‐155 
0403011114 MIT0505 18 S28 E28 MITCHELL 1700796 726088 1038 NO 1262 ‐40 ‐55 
0403011115 MIT0506 18 S28 E28 MITCHELL 1700849 725817 1044 YES 1263 ‐49.45 ‐69.44 
0403011116 MIT0507 18 S28 E28 MITCHELL 1700791 724146 980 NO 1277 3 ‐129 
0403011119 MIT0510 18 S28 E28 MITCHELL 1701328 724838 966 NO 1207 48 ‐69 
0403037912 MIT0516 18 S28 E28 MITCHELL 1700834.35 724962.33 984 YES 1506 13.22 ‐114.77 
0403015665 MTD0023 30 S28 E28 MT DIABLO 1699011 714837 766 YES 1620 ‐60.23 ‐578.12 
0402946794 OAK0047 24 S28 E27 OAKLAND 1698050 718911 889 NO 1320 4 ‐421 
0403010555 OAK0501 24 S28 E27 OAKLAND 1697689 719245 868 YES 1506 ‐4.13 ‐449.12 
0403010557 OAK0503 24 S28 E27 OAKLAND 1698056 718633 889 NO 1536 9 ‐443 
0403010560 OAK0506 24 S28 E27 OAKLAND 1698786 719257 903 NO 1452 93 ‐402 
0403038446 OAK0513 24 S28 E27 OAKLAND 1698111.2 719587.15 888 YES 1489 20.03 ‐443.96 
0402957400 PIE0502 8 S29 E28 PIERCE 1705296 702016 483 NO 1365 ‐12 ‐555 
0402957407 PIE0509 8 S29 E28 PIERCE 1705952 702031 476 NO 1309 28 ‐603 
0403047221 PIE0511 8 S29 E28 PIERCE 1705640.41 702439.13 479.8 YES 1513 ‐528.57 ‐643.57 
0403047367 PIE0512 8 S29 E28 PIERCE 1705534.39 701812.98 474.8 YES 1533 ‐533.83 ‐622.8 
0402966655 QE_0511 31 S28 E28 QUEEN ESTHER 1699149 711269 725 NO 1487 ‐141 ‐484 
0402969199 QE_0513 31 S28 E28 QUEEN ESTHER 1699475 711930 786 NO 1538 ‐87 ‐669 
0402969585 QE_0515 31 S28 E28 QUEEN ESTHER 1699453 711298 752 NO 1493 1 ‐538 
0403033997 QE_0519 31 S28 E28 QUEEN ESTHER 1699531.3 711545.92 732 YES 1623 ‐511.92 ‐679.92 
0403049697 QE_0520 31 S28 E28 QUEEN ESTHER 1699294.81 711641.68 755 YES 1703 ‐418.96 ‐466.95 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403050087 QE_0522 31 S28 E28 QUEEN ESTHER 1698918.64 711283.64 724.4 YES 1680 ‐456.78 ‐501.78 
0403053617 QE_0524 31 S28 E28 QUEEN ESTHER 1699362.33 710900.82 693.8 YES 1654 ‐453.7 ‐547.69 
0402958409 RAS0227 4 S29 E28 RASMUSSEN 1711784 703445 461 NO 790 290 ‐211 
0402958684 RAS0503 4 S29 E28 RASMUSSEN 1710312 703690 483 NO 870 318 ‐331 
0402960654 RAS0512 4 S29 E28 RASMUSSEN 1709952 703331 469 NO 950 281 ‐384 
0402958693 RAS0518 4 S29 E28 RASMUSSEN 1711952 703336 454 NO 775 312 ‐212 
0402958558 RAS0522 4 S29 E28 RASMUSSEN 1709947 702967 468 NO 930 258 ‐407 
0402958433 RAS0523 4 S29 E28 RASMUSSEN 1710286 702959 458 NO 905 282 ‐382 
0402958690 RAS0524 4 S29 E28 RASMUSSEN 1710611 703070 457 NO 890 197 ‐365 
0402940384 RAS0525 4 S29 E28 RASMUSSEN 1710920 703069 454 NO 825 214 ‐338 
0402940386 RAS0527 4 S29 E28 RASMUSSEN 1711616 703046 452 NO 785 264 ‐234 
0403052052 RAS0535 4 S29 E28 RASMUSSEN 1710755.13 703687.09 467.8 YES 1115 ‐290.87 ‐300.7 
0403052051 RAS0536 4 S29 E28 RASMUSSEN 1710369.09 703380.27 474.8 YES 1118 ‐333.58 ‐353.51 
0403052053 RAS0537 4 S29 E28 RASMUSSEN 1710607.33 703370.82 462.3 YES 1127 ‐267.68 ‐337.68 
0402962066 RAS0703 4 S29 E28 RASMUSSEN 1710288 704000 494 NO 940 370 ‐317 
0402966589 RAS0708 4 S29 E28 RASMUSSEN 1711931 703985 477 YES 835 327 ‐201.47 
0403017545 REA0504 25 S28 E27 REARDON 1698273 716961 904 YES 1686 ‐10.77 ‐485.75 
0402957225 RED0507 4 S29 E28 RED BANK 1711021 704640 534 NO 872 340 ‐209 
0402953670 REV0506 4 S29 E28 REVENUE 1711363 705622 544 NO 902 382 ‐266 
0402953101 S3_0002‐19 3 S29 E28 SECTION 3 1712310 704555 497 NO 795 345 320 
0402953102 S3_0002‐20 3 S29 E28 SECTION 3 1712266 704294 491.63 YES 804 340.62 317.62 
0402940742 S3_0005‐6 3 S29 E28 SECTION 3 1713015 706824 583 NO 800 383 251 
0403055129 S3_0017‐21 3 S29 E28 SECTION 3 1715276.39 704000.37 546.2 YES 848 ‐74.38 ‐83.23 
0402944880 SEN0501 31 S28 E28 SENATOR 1701350 711945 738 NO 1449 ‐3 ‐607 
0403052054 SEN0523 31 S28 E28 SENATOR 1700476.15 710807.68 684 YES 1628 ‐447.33 ‐602.3 
0403052055 SEN0524 31 S28 E28 SENATOR 1700489.4 710846.53 684.6 YES 1589 ‐460.23 ‐579.22 
0403041229 SFK0506 10 S29 E28 SANTA FE ENERGY KCL‐10 1713769.91 702111.59 450.3 YES 886 1.72 ‐138.87 
0402944241 SJ_0545 5 S29 E28 SAN JOAQUIN 1704621 704141 538 NO 1139 96 ‐587 
0402944255 SJ_0546 5 S29 E28 SAN JOAQUIN 1705007 704106 530 NO 1129 130 ‐561 
0402952049 SJ_0557 5 S29 E28 SAN JOAQUIN 1706155 707875 632 NO 1191 304 ‐473 
0402952077 SJ_0565 5 S29 E28 SAN JOAQUIN 1705751 707551 619 YES 1219 286.83 ‐505.92 
0402956371 SJ_0586 5 S29 E28 SAN JOAQUIN 1704009 705981 586 NO 1272 134 ‐479 
0402956295 SJ_0593 5 S29 E28 SAN JOAQUIN 1704270 704164 543 NO 1353 70 ‐563 
0403048360 SJ_0597R 5 S29 E28 SAN JOAQUIN 1703405.21 704042.48 521.2 YES 1580 ‐439.14 ‐555.11 
0402956301 SJ_0599 5 S29 E28 SAN JOAQUIN 1703876 703991 530 NO 1389 ‐5 ‐542 
0402956302 SJ_0600 5 S29 E28 SAN JOAQUIN 1704187 703971 531 NO 1362 26 ‐537 
0402956303 SJ_0601 5 S29 E28 SAN JOAQUIN 1704533 703930 535 NO 1354 248 ‐543 
0402956311 SJ_0609 5 S29 E28 SAN JOAQUIN 1703880 703626 531 NO 1400 ‐10 ‐525 
0402956320 SJ_0618 5 S29 E28 SAN JOAQUIN 1702283 703391 498 NO 1457 ‐318 ‐471 
0402956321 SJ_0619 5 S29 E28 SAN JOAQUIN 1702592 703398 511 NO 1470 ‐292 ‐453 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0402956324 SJ_0622 5 S29 E28 SAN JOAQUIN 1703564 703356 514 NO 1393 ‐46 ‐597 
0403030935 SJ_0623R 5 S29 E28 SAN JOAQUIN 1703861.87 703326.58 516 YES 1495 ‐500.94 ‐515.94 
0402956329 SJ_0627 5 S29 E28 SAN JOAQUIN 1705353 703233 517 NO 1302 25 ‐582 
0402956330 SJ_0628 5 S29 E28 SAN JOAQUIN 1705715 703322 536 NO 1295 68 ‐600 
0402956333 SJ_0631 5 S29 E28 SAN JOAQUIN 1702266 703067 494 NO 1463 ‐356 ‐491 
0402956334 SJ_0632 5 S29 E28 SAN JOAQUIN 1702630 703035 498 NO 1462 ‐333 ‐477 
0402956335 SJ_0633 5 S29 E28 SAN JOAQUIN 1702962 703054 498 NO 1447 ‐296 ‐462 
0402956336 SJ_0634 5 S29 E28 SAN JOAQUIN 1703261 703061 492 NO 1421 ‐82 ‐637 
0402956337 SJ_0635 5 S29 E28 SAN JOAQUIN 1703566 703041 502 NO 1401 ‐60 ‐618 
0402956338 SJ_0636 5 S29 E28 SAN JOAQUIN 1703918 703006 507 NO 1387 ‐30 ‐569 
0403030937 SJ_0637R 5 S29 E28 SAN JOAQUIN 1704312.93 703018.61 507 YES 1527 ‐456.99 ‐506.99 
0403030939 SJ_0639R 5 S29 E28 SAN JOAQUIN 1705009.13 703065.37 511 YES 1435 ‐486.98 ‐595.98 
0402956342 SJ_0640 5 S29 E28 SAN JOAQUIN 1705301 703003 520 NO 1329 35 ‐632 
0402956343 SJ_0641 5 S29 E28 SAN JOAQUIN 1705666 702979 525 NO 1294 87 ‐575 
0402961749 SJ_0646 5 S29 E28 SAN JOAQUIN 1705266 702802 507 YES 1354 19.78 ‐611.16 
0402969948 SJ_0651 5 S29 E28 SAN JOAQUIN 1705255 703607 526.72 NO 1286 92.72 ‐553.28 
0403017576 SJ_0657 5 S29 E28 SAN JOAQUIN 1702224 703994 512 YES 1517 ‐297.98 ‐441.98 
0403018631 SJ_0658 5 S29 E28 SAN JOAQUIN 1702915 704003 526.33 NO 1524 ‐63.67 ‐389.67 
0403041672 SJ_0662 5 S29 E28 SAN JOAQUIN 1703334.18 703976.89 519.7 YES 1822 ‐46.54 ‐212.81 
0403041673 SJ_0663 5 S29 E28 SAN JOAQUIN 1703078.91 703651.93 506.1 YES 1647 ‐140.23 ‐240.44 
0403043954 SJ_0664 5 S29 E28 SAN JOAQUIN 1704356.47 705467.51 579.6 YES 1573 ‐440.49 ‐512.47 
0403043955 SJ_0665 5 S29 E28 SAN JOAQUIN 1704319.24 705210.04 581.3 YES 1541 ‐412.18 ‐515.17 
0403044323 SJ_0667 5 S29 E28 SAN JOAQUIN 1706346.07 707692.45 630.6 YES 1459 ‐442.79 ‐495.37 
0403048364 SJ_0668 5 S29 E28 SAN JOAQUIN 1704088.66 704906.2 556.6 YES 1574 ‐448.64 ‐486.62 
0403049070 SJ_0670 5 S29 E28 SAN JOAQUIN 1702904.53 703043.89 497.5 YES 1624 ‐433.21 ‐644.18 
0403049071 SJ_0671 5 S29 E28 SAN JOAQUIN 1702870.81 703437.62 512.7 YES 1665 ‐511.57 ‐640.56 
0403049324 SJ_0673 5 S29 E28 SAN JOAQUIN 1702656.44 703710.64 516.9 YES 1662 ‐522.4 ‐635.39 
0403042937 SOV0505 31 S28 E28 SOVEREIGN 1704257.57 711072.54 718.3 YES 1506 ‐449.96 ‐513.52 
0403042939 SOV0507 31 S28 E28 SOVEREIGN 1704032.54 711036.39 724.1 YES 1505 ‐466.64 ‐555.57 
0403042940 SOV0508 31 S28 E28 SOVEREIGN 1703712.71 710927.53 732.3 YES 1548 ‐487.69 ‐608.34 
0402942593 ST_0505 31 S28 E28 STERLING 1703576 711312 761 NO 1362 213 ‐549 
0402944834 ST_0508 31 S28 E28 STERLING 1703319 712980 761 NO 1362 213 ‐517 
0402944836 ST_0514 31 S28 E28 STERLING 1703288 712239 779 NO 1391 192 ‐503 
0402944808 ST_0517 31 S28 E28 STERLING 1701658 711945 750 NO 1431 14 ‐590 
0402944823 ST_0519 31 S28 E28 STERLING 1702372 711913 754 NO 1416 168 ‐566 
0402944813 ST_0526 31 S28 E28 STERLING 1701978 711297 720 NO 1442 145 ‐586 
0403000413 ST_0544 31 S28 E28 STERLING 1702299 711292 746 NO 1445 168 ‐609 
0403054839 ST_0551 31 S28 E28 STERLING 1702520.01 711671.01 733.8 YES 1659 ‐537.46 ‐572.46 
0403054840 ST_0552 31 S28 E28 STERLING 1702538.94 711647.52 733.7 YES 1604 ‐517.71 ‐587.7 
0403054841 ST_0553 31 S28 E28 STERLING 1701975.79 711694.7 756.7 YES 1646 ‐551.1 ‐591.1 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403054842 ST_0554 31 S28 E28 STERLING 1702448.44 711262.35 751.1 YES 1651 ‐527.21 ‐597.2 
0403054843 ST_0555 31 S28 E28 STERLING 1701738.45 711565.95 753.8 YES 1676 ‐574.31 ‐594.31 
0403054844 ST_0556 31 S28 E28 STERLING 1701999.31 711933.25 802.8 YES 1659 ‐532.17 ‐592.17 
0403051411 STP0502 34 S28 E28 STEPHENS 1716700.57 709135.08 659.4 YES 689 339.4 201.4 
0403051412 STP0503 34 S28 E28 STEPHENS 1716994.04 709113.87 659.5 YES 714 360.51 227.51 
0403051413 STP0504 34 S28 E28 STEPHENS 1716693.93 708784.13 656.8 YES 727 346.8 190.8 
0403051414 STP0505 34 S28 E28 STEPHENS 1717063.97 708779.58 657.7 YES 719 367.7 37.72 
0403051416 STP0507 34 S28 E28 STEPHENS 1717098.5 708420.13 625.8 YES 722 315.8 183.8 
0402944903 SYC0511 31 S28 E28 SYCAMORE 1701342 712299 776 NO 1496 ‐8 ‐604 
0402968030 SYC0516 31 S28 E28 SYCAMORE 1701008 712361 774 NO 1463 42 ‐610 
0403055243 SYC0524 31 S28 E28 SYCAMORE 1701393.67 712495.12 788.4 YES 1632 ‐565.03 ‐614 
0403055244 SYC0525 31 S28 E28 SYCAMORE 1701341.47 712569.83 789.3 YES 1732 ‐552.1 ‐604.03 
0403055338 SYC0526 31 S28 E28 SYCAMORE 1701236.65 712598.03 788.7 YES 1675 ‐583.7 ‐598.7 
0402967286 TEJ0510 36 S28 E27 TEJON 1697569 711039 696 NO 1544 ‐287 ‐464 
0403028605 TEJ0518R 36 S28 E27 TEJON 1698236.88 713023.2 716 YES 1663 ‐251.99 ‐480.97 
0403003055 TEJ0522 36 S28 E27 TEJON 1698124 712524 777 YES 1626 ‐154.45 ‐467.2 
0403003058 TEJ0525 36 S28 E27 TEJON 1697922 712319 769 NO 1677 ‐154 ‐487 
0403033212 TEJ0534 36 S28 E27 TEJON 1697886.86 713045.79 751 YES 1592 ‐471.95 ‐496.95 
0403033213 TEJ0535 36 S28 E27 TEJON 1697989.96 712580.53 775 YES 1602 ‐447.56 ‐496.54 
0403034102 TEJ0537 36 S28 E27 TEJON 1698340.81 712337.73 730 YES 1592 ‐172.86 ‐513.38 
0403038182 TEJ0538 36 S28 E27 TEJON 1698374.33 710783.06 670.9 YES 1612 ‐401.44 ‐481.43 
0403049694 TEJ0540 36 S28 E27 TEJON 1698732.74 712034.53 690 YES 1645 ‐437.09 ‐481.07 
0403049695 TEJ0541 36 S28 E27 TEJON 1698758.69 711721.69 690.3 YES 1645 ‐439.55 ‐493.53 
0403049696 TEJ0543 36 S28 E27 TEJON 1698757.76 711025.35 702.5 YES 1690 ‐476.69 ‐514.69 
0402957408 TM_0500 8 S29 E28 TARR & MCCOMB 1704618 702387 494 NO 1407 ‐36 ‐591 
0402957411 TM_0503 8 S29 E28 TARR & MCCOMB 1704353 701691 480 NO 1453 ‐289 ‐438 
0402957413 TM_0505 8 S29 E28 TARR & MCCOMB 1704324 701310 471 NO 1465 ‐309 ‐458 
0403011217 USA0500 18 S28 E28 USA 1701777 724489 1083 YES 1339 ‐47.67 ‐61.67 
0403011218 USA0501 18 S28 E28 USA 1701713 724162 1062 NO 1319 ‐51 ‐74 
0403011219 USA0502 18 S28 E28 USA 1702059 724509 1071 NO 1322 ‐26 ‐46 
0403011220 USA0503 18 S28 E28 USA 1702172 724292 1038 YES 1289 ‐32.35 ‐49.31 
0403011221 USA0504 18 S28 E28 USA 1702156 723857 1012 NO 1262 ‐43 ‐56 
0403011222 USA0505 18 S28 E28 USA 1702538 724477 1037 NO 1250 141 ‐51 
0403011223 USA0506 18 S28 E28 USA 1702536 724132 1063 NO 1262 134 ‐123 
0403011224 USA0507 18 S28 E28 USA 1701758 723870 1032 NO 1290 ‐62 ‐81 
0403039543 USA0508 18 S28 E28 USA 1702936.37 724831.81 1062.5 YES 1437 129.57 32.58 
0403039544 USA0509 18 S28 E28 USA 1702927.41 724113.15 1084.8 YES 1517 116.86 ‐12.13 
0403043859 USA0510 18 S28 E28 USA 1701762.86 724890.17 1031.8 YES 1510 ‐34.6 ‐51.58 
0403043860 USA0511 18 S28 E28 USA 1702052.75 724740.09 1060.6 YES 1510 ‐17.19 ‐31.19 
0403043861 USA0512 18 S28 E28 USA 1702536.03 724838.31 1062.2 YES 1469 112.24 ‐17.76 
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Exhbit E-1: Kern River Formation Active Steam Injection Well Summary 

API No. Well ID Section Township Range Lease Name 

Surface Coordinates1 

Elevation 
(feet, amsl)2 

Directional 
Drilled 

Well Depth3 

(feet) 
Top of Perferation 

(TVDSS)4 

Bottom of 
Perferation 

(TVDSS)X Y 
0403043862 USA0513 18 S28 E28 USA 1702963.64 724430.44 1098.9 YES 1511 123.46 18.53 
0403041676 USL0510R 24 S28 E27 USL 1698658.8 720411.28 930.5 YES 1722 ‐277.71 ‐406.71 
0403040484 USL0528 24 S28 E27 USL 1698711.45 720346.8 930 YES 1533 ‐251.71 ‐388.71 
0402944838 VES0502 31 S28 E28 VESTA 1702273 712970 782 NO 1414 179 ‐533 
0402900198 VES0503 31 S28 E28 VESTA 1702609 712947 743 NO 1443 183 ‐556 
0402944745 VES0505 31 S28 E28 VESTA 1701953 712623 779 NO 1509 156 ‐595 
0402946041 VES0506 31 S28 E28 VESTA 1702312 712630 816 NO 1477 183 ‐539 
0402944905 VES0507 31 S28 E28 VESTA 1702651 712620 734 NO 1365 174 ‐538 
0402940532 VES0508 31 S28 E28 VESTA 1702938 712613 727 NO 1308 227 ‐531 
0402944839 VES0509 31 S28 E28 VESTA 1701672 712284 767 NO 1487 113 ‐597 
0402944840 VES0510 31 S28 E28 VESTA 1702022 712260 818 NO 1509 136 ‐567 
0402956610 VES0514 31 S28 E28 VESTA 1702661 712228 722 NO 1357 188 ‐553 
0402979786 VES0515 31 S28 E28 VESTA 1701989 712750 771 YES 1490 45.6 ‐574.46 
0403054845 VES0516 31 S28 E28 VESTA 1702073.37 712152.31 818.4 YES 1720 ‐529.31 ‐574.31 
0403055247 VES0517 31 S28 E28 VESTA 1702818.93 712908.55 739.5 YES 1551 ‐481.22 ‐538.21 
0403058330 WES0334R 24 S28 E27 WESTATES 1697399.54 718837.83 868.4 YES 1712 ‐256.99 ‐445.99 
0403010551 WES0500 24 S28 E27 WESTATES 1697372 718626 881 NO 1441 ‐9 ‐449 
0403010553 WES0502 24 S28 E27 WESTATES 1697702 718632 876 YES 1501 0.72 ‐354.04 
0403049208 WES0503 24 S28 E27 WESTATES 1697001.1 719375.7 865.2 YES 1676 ‐290.87 ‐453.86 
0403055132 WES0504 24 S28 E27 WESTATES 1697037.25 718936.93 847.7 YES 1628 ‐290.45 ‐456.44 
0403055133 WES0505 24 S28 E27 WESTATES 1697116.02 719731.84 871.6 YES 1627 ‐238.03 ‐454.01 
0403055134 WES0506 24 S28 E27 WESTATES 1697392.22 719329.53 880.9 YES 1621 ‐268.12 ‐450.11 
0403055248 WES0507 24 S28 E27 WESTATES 1697438.61 719596.11 893.3 YES 1602 ‐270.68 ‐454.68 
0402986928 WLM0804 20 S28 E28 WILMAR 1705905 721441 985 NO 1010 239 97 

Notes 
1 North American Datum, 1927 
2 above mean sea level 
3 Depth measured along the casing length. 
4 True vertical depth relative to mean sea level 
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Exhibit E-2: Station 36 Produced Water/Injectate Water Quality 

Influent Effluent 
Constituent Units Result Result 

Sodium mg/l(a) 125 113 
Potassium mg/l 5.5 5.8 
Magnesium mg/l 5.3 5.6 

Calcium mg/l 30.8 27.4 
Strontium mg/l 0.5 0.3 

Barium mg/l 0.1 0.1 
Iron mg/l 3.9 3.5 

Manganese mg/l 0.1 0.1 
ND(b) NA(c)Lead mg/l 

Zinc mg/l ND NA 
Chloride mg/l 123.8 112 
Sulfate mg/l 34.1 1.7 
Borate mg/l ND NA 

Fluoride mg/l ND NA 
Bromide mg/l ND NA 

Nitrite(NO2) mg/l ND NA 
Nitrate(NO3) mg/l ND NA 
Phosphate mg/l 0.2 NA 

Silica mg/l 89.2 68.2 
Bicarbonate (HCO3) mg/l 254 NA 

Carbonate (CO3) mg/l ND NA 
Hydroxide (OH) mg/l ND NA 

pH pH Units 6.7 6.7 
EC(d) µmhos/cm(e) 1,100 7,181 
TDS(f) mg/l 583 614 

Initial Temperature F(g) 250 80 
Final Temperature F 136 NA 

Notes: 
(a) mg/l - milligrams per liter. 
(b) ND - not detected. 
(c) NA - not analyzed. 
(d) EC - electrical conductivity. 
(e) µmhos/cm - micromhos per centimeter. 
(f) TDS - total dissolved solids. 
(g) F - degrees Farenheit. 
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CalGEM Memorandum, Water Well Capture Radius Analysis Update, Kern 
River Aquifer Exemption, 22 March 2019 



  
  

  
 

        

    

 

 

 

 

    

    

   

         

          

             

   

       

           

 

 

     

      

      

    

 

    

        

        

        

  

      

       

  

Gavin Newsom, Governor 
David Bunn, Director 

4800 Stockdale Hwy, S. 100, Bakersfield CA 93309 

T: (661) 322-4031 | F: (661) 861-0279 

conservation.ca.gov 

MEMORANDUM 

DATE: March 22, 2019 

TO: Cameron Campbell 

Inland District Deputy, 

Division of Oil, Gas, and Geothermal Resources (DOGGR) 

FROM: Jimmy Schloss, P.G. (No. 9464) William Long 

Assoc. Oil & Gas Engineer, DOGGR Supervising Oil & Gas Engineer, DOGGR 

Matthew Van Grinsven 

Assoc. Oil & Gas Engineer, DOGGR 

SUBJECT: Water Well Capture Radius Analysis Update, Kern River Aquifer Exemption 

Objective 

The objective of this memorandum is to provide an update to previous capture radius 

calculations and to perform capture radius calculations for wells not previously 

identified in the January 2017 Kern River aquifer exemption application. This 

memorandum serves an update to the original dated 12/18/2018. 

Conclusions 

The following are conclusions from this evaluation: 

1. Thirty-year (30) fixed capture 2D radius calculations were made for sixty-seven 

(67) water wells in or near the Kern River Aquifer Exemption Area. Capture 

radius intrusion into the proposed Aquifer Exemption is observed in two (2) water 

wells. 

2. Application of fixed capture 2D radius calculations to vertically separated 

geological zones significantly increases the certainty of hydraulic isolation. 
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Recommendations 

The following recommendations are given for this evaluation: 

1. Reduce the proposed Aquifer Exemption area to a three-hundred (300) feet 

offset from the 30-year capture rate boundary in water wells which have 

capture potential and honoring primacy area. These water wells include Z, 11, 

AA, Y, 9, 15, and X (Figures 1, 4.1, 4.2, 4.3, 5.1, 5.2, 5.3). The 30-year calculated 

capture radius should be used in water well 23 (Figures 4.3, 5.3). 

2. Do not make additional analytical calculations with fixed capture rate 

equations for hydraulic isolation determination. 

Discussion 

Capture radius calculations have been performed multiple times for the Kern River 

aquifer exemption (KRAE), but each iteration lacked coverage for all water wells 

identified in the study area and/or did not have alignment on the correct input 

variables of the model. Examples of this includes the capture radius analysis and 

supporting documentation from the January 2017 aquifer exemption application, and 

numerous discussions between DOGGR and the State Water Board (SWB) and Regional 

Water Quality Board (RWQB) for the past two years. 

Water Wells and Completion Information 

The most up to date water well search is shown in Figure 1 and Table 1. The water well 

search was performed using a combination of Division of Water Resource (DWR) water 

well completion reports, Kern County Environmental Health (KCEH) water well 

completion reports, GeoTracker GAMA, and field reconnaissance. The water well 

search has been iterative over the past two years between DOGGR, the SWB, and 

RWQB such that some water wells have been removed once they have been 

determined to be inactive and or destroyed. 
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The 67 wells of the Kern River Water Well Survey can be divided into the following 

categories. Figure 2 conceptually illustrates the water well categories. 

A. Wells penetrating or with high probability for hydraulic connection to the 

proposed aquifer exemption interval. Three wells are noted in orange on Figure 

1. Limited water well construction data and a close three-dimensional proximity 

to the expansion interval create uncertainty for the hydraulic connectivity for 

these wells with the oil bearing interval. Steam is injected into this formation and 

isolation is empirically proven by the lack of steam production from the water 

wells. 

B. Wells in the shallower, A and/or B Kern River Interval. Thirty wells are noted in blue 

on Figure 1. These water wells are completed in the shallowest portions of the 

Kern River Formation which is not currently considered for exemption expansion. 

These wells are stratigraphically isolated from the exemption expansion interval 

with an average vertical separation of 1,484 feet which includes packages of 

low permeability geological materials such as silts and clays. These water wells 

are hydraulically isolated from the hydrocarbon bearing portion and producing 

interval of the Kern River formation. Steam is injected into this formation and 

isolation is empirically proven by the lack of steam production from the water 

wells. 

C. Wells in shallow perched aquifer laterally separated from the exemption interval. 

Twenty-one water wells are noted in yellow on Figure 1. These wells are in shallow 

perched aquifers laterally separated from the exemption expansion interval and 

can be stratigraphically equivalent or deeper than the oil-bearing exemption 

expansion interval. 

D. Wells in shallow perched aquifer vertically above the current exemption interval. 

Thirteen wells are noted in purple on Figure 1. Though some of these water wells 

are completed within the currently exempt interval of the Kern River Formation, 

they are hydraulically isolated from the oil bearing and producing interval into 

which steam is injected. 

3 
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These four categories are further discussed in the draft water well write up shared with 

the SWB and RWQCB on October 3, 2018. 

Method 

The equation used in this analysis is the same as that of previous analysis provided in the 

January 2017 aquifer exemption application. The calculated fixed radius equation by 

the United States Environmental Protection Agency (US EPA) was again used and is 

outlined as follows: 

  
   



where rt = capture radius, Q = pumping rate, t = time of travel threshold, ϕ = effective 

porosity, h = open interval or length of well screen (Equation 4.2: US EPA, 1994). 

Analysis 

Effective Porosity 

The effective porosity in this analysis remains at 22% and has not changed from the 

original capture analysis. Please refer to the Kern River aquifer exemption from January 

2017 for this documentation and other data. 

Interval Length 

Previous capture analysis assumed interval length (h) was equivalent to the length of 

the water well screens. The minimum screen length of forty (40) feet is assumed in 

wellbores without documentation. However, these assumptions may not fully reflect the 

capture potential from a water well since the saturated thickness of the aquifer and 

other well construction details such as gravel pack could also influence the capture 

potential. In addition, per the 11/29/2018 meeting discussion, the interval (h) was 

interpreted to assume that a water well was fully penetrating the aquifer it was 

4 
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completed in or that the screen length would fully penetrate the aquifer. In order to 

properly address these concerns, DOGGR re-evaluated the open interval in the water 

wells with the following considerations. 

1. All water wells in the study area are completed in the upper portions of the Kern 

River formation / Kern River aquifer. 

2. All of the gravel pack is completed above the static water levels. This is important 

because the gravel pack allows for the well to be hydraulically connected 

everywhere it is present and not just across the screened interval. 

3. The open interval (h) was determined through from the static water level to base of 

screened interval. 

Static water levels were obtained from the Spring 2017 Kern River aquifer water 

table/potentiometric surface map published by the Kern County Water Agency Map 

(KCWA 2018, pg 70). The water level elevations overlie most of water wells and the 

study area. Water level elevations were interpolated by georeferencing the KCWA 

map in ArcMap and inferring the water levels. Water level elevations where the map 

did not extend were inferred by extending the contour lines. Figure 3 and Table 1 show 

a summary of the Spring 2017 water level elevations in each of the water wells. 

Time of Travel 

Calculations use both 10 years and 30 years for the capture radius calculations. 

However, the 10-year travel time is likely the most appropriate for use. The California 

Department of Health Services (DHS) has specified recommendations for the evaluation 

of groundwater protection such as the Drinking Water Source Assessment and 

Protection Program (DWSAP) which defines ground water zones based on time of 

travel. The DWSAP document has adapted the usage of the US EPA’s fixed calculated 

radius method, among other methods, for the appropriate analysis for groundwater 

protection. DHS defines the zone of capture (ZOC) essentially as the potential for well 

capture in a specified time of travel criterion. A maximum ZOC of 10 years has been 

applied to this analysis. This assumption of 10 years assumes that a well is pumped 

5 
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continuously for the given 10-year period, which is itself a conservative assumption. 

More commonly, pumps are used infrequently and on demand for domestic water 

needs. 

Pumping Rates 

The pumping rate for each water well was re-visited in this capture analysis and 

updated for municipal wells based on measured water demand provided by the State 

Water Board. Pumping rates were determined using the information available to 

DOGGR that is based on measured water demand volumes. Pumping rates were 

maintained from the previous capture analysis where new information was not 

available. 

Pumping rates for wells in the previous analysis were cited based on a combination of 

values taken from water well completion reports and numbers cited by owners. These 

pumping rates do not appear to reflect the actual water demand and actual pumping 

rates. 

The Oildale Mutual Water Company (OMWC) is the primary water supplier in the study 

area and public documents were used to determine water demand. The OMWC has 

two primary customer populations located in the communities of Oildale and Shafter 

(OMWC 2010). The water demand in this investigation focused on the water provided 

to the “Oildale Service Area” which serves a population of approximately 32,374 as of 

2009 (OMWC 2010). The OMWC cites that its 2010 water use in the “Oildale Service 

Area” was 0.88 acre-feet per connection (OMWC 2010, pg. 7). 

It should be noted that the OMWC does not rely on groundwater as a primary resource 

for the “Oildale Service Area”. The OMWC did rely on groundwater from wells in the 

“Oildale Service Area” in the past up until 1977 (OMWC 2010). However, “reliance on 

groundwater as a primary resource contributed to progressive decline in the regional 

water table (OMWC 2010, pg. 17)”. The OMWC relies on imported water from the State 

Water Project and the North of the River Municipal Water District to supply over 95% of 

6 
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its total system requirements (OMWC 2010). Groundwater reliance is so minimal that the 

OMWC did not even pump groundwater for the Oildale Sub Basin in 2015 (OMWC 

2015). 

The OMWC uses a small volume of groundwater and the pumping rate in this 

assessment is based on projected groundwater demand for the “Oildale Service Area”. 

Table 19 (OMWC 2010, pg. 21) highlights the projected groundwater demand from the 

Oildale Sub Basin from 2015 to 2030 and averages 585 acre-feet per year which is 

equivalent to 362 gallons per minute (gpm). 

The pumping rate for domestic water wells was determined through the following 

assumptions. As previously stated, water use in the “Oildale Service Area” was 0.88 

acre-feet per connection (OMWC 2010, pg. 7). This is equivalent to a pumping rate of 

0.55 gpm. This water demand services an urban population that may not reflect the 

water demand for homeowners who own private domestic water wells in the study 

area. 

The California Water Well Standards cites typical domestic water well pumping rates 

based on demand where “[…] a well supplying one to three gallons per minute is a 

reasonable amount for a single-family dwelling (DWR, 1981, 1990). In order to reflect 

these cited water demands, 2 gpm was assumed to be the pumping rate for all 

domestic water wells in the study area. 

It should be noted that the original capture analysis used a pumping rate of 10 gpm. 

This original pumping rate was used as a conservative measure and does not reflect the 

water cited water demands in this area from OMWC (OMWC 2010) and those in the 

California Water Well Standards (DWR, 1981, 1990). A total of twelve (12) active wells 

owned and operated by Oildale Mutual Water Company (OMWC) were identified in 

the water well study area. 

The OMWC pumping rates were revised in this capture radius analysis. A pumping rate 

of 30 gpm per OMWC municipal water well was used in the 12/21/18 capture radius 

7 



  
  

  
 

     

       

 

 

 

 
 

         

       

      

      

    

   

     

      

      

  

       

  

      

      

    

       

      

   

       

      

       

        

       

   

   

         

               

Gavin Newsom, Governor 
David Bunn, Director 

801 K Street, MS 22-13, Sacramento, CA 95814 

T: (916) 445-9686 | F: (916) 319-9533 

conservation.ca.gov 

calculations. However, new measured water demand from active water wells was 

used in this analysis using data from 2013 to 2017. This data showed that the OMWC 

had up to 5 active water wells with an average annual water demand of 175.6 Acre-

feet between 2013 to 2017. The 175.6 Acre-feet water demand was divided evenly 

among the 5 active water wells for a pumping rate of 109 gpm. The OMWC measured 

water demand and pumping rates are summarized in Table 3. 

The estimates for OMWC may be over-conservative. Only 5 OMWC water wells were 

active whereas a total of 13 OMWC water wells exist in the study area. At least 7 of the 

wells identified in this study were unused since 2013. As a conservative measure, a 

pumping rate of 109 gpm was assumed and used in the revised capture radius 

calculations for all OMWC wells. Caution must be exercised because it is unknown 

which wells were active. 

Pumping rates for other municipal wells in the study area were also updated using 

information provided from the State Water Board. The 12/21/2018 had previously 

assumed a representative 2 gpm multiplied by the cited number of service connections 

in the Safe Drinking Water Information System (SDWIS). Table 3 was updated to reflect 

the revised pumping rates for municipal water wells and summarizes the pumping rates 

which were used in the updated capture radius calculations. Updates include pumping 

rates for Meadows of Kern Mutual Water Company, Uplands of the Kern Mutual Water 

Company, and Ranchos Del Rio Mutual Water Company. Note that the most recent 

water demand data from 2013 to 2017 shows that Ranchos Rio Equestrian Center was 

inactive. However, a pumping of 73 gpm was selected for this water well based on the 

equivalent water demand of the Ranchos Del Rio Mutual Water Company. 

Combined Pumping Effects 

January 2019 correspondence between DOGGR and the State Water Board identify 

three groups of wells which may benefit from further analysis on the cumulative impacts 

of well pumping and capture analysis. These wells are wells 2 & 3, 16 & 17, and J & H. 

8 
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Wells 2 & 3 cover a small area, have minimal overlap, and are completely within the 

current exemption area where there is no proposed expansion. Because of this, analysis 

of the cumulative impact is not necessary. For Wells 16 & 17, the capture area is small, 

and already has a 300-foot buffer applied. Furthermore Wells 15 and 9 are closer to the 

proposed exemption area and we have recommended to decrease the proposed 

expansion areas near these wells. For these reasons, an analysis of the cumulative 

impact is not necessary. Wells J & H are far from the exemption area and separated 

from the exemption area by the Kern River and well Y’s capture area setback. 

For discussion purposes, the combined pumping effects for two water wells were 

evaluated in this revised capture analysis. Water wells H and J are in relatively close 

proximity to one another and are classified as being completed in the shallow, perched 

aquifer but laterally separated from the proposed exemption (Classification C in the 

Water Well Completion Information Section above). A simplistic approach was taken to 

consider the combined pumping effects from these water wells which took combines 

the individual 10 and 30-year travel times in the capture radii at a common mid-point 

location between the water wells. This is discussed in further detail in the next section. 

Capture Radius Summary 

Individual Capture Radius 

The calculated capture radius for all water wells in the study area are summarized in 

Tables 1 and 2. The capture radii are also shown visually in Figures 4.1, 4.2, 4.3, and 4.4 

where 10-year travel times radii are shown in black and 30-year travel times are shown 

in red. 

Overall, the capture radii are minimal whether the travel time is 10 years or 30 years. 

There are a few wells with capture radii that intersect the lateral extent of the proposed 

KRAE boundary (Figures 3.1, 3.2 and Tables 1, 2. It is recommended that the Aquifer 

Exemption boundary near water well Z be modified to provide for a buffer distance not 

9 
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less than two-hundred feet from the capture radii. Water wells 9 and 11 are not as likely 

completed in the proposed KRAE but the same buffer distance is recommended. 

Other areas where capture radii intersect the KRAE occur in Sections 17 and 18 (T29S, 

R28E); however, these capture radii intersect the 1973 hydrocarbon exempt area which 

has been exempted for the past 45 years. 

There is some apparent overlap of capture analysis areas for water wells completed in 

the A & B zones that are vertically above the proposed KRAE (Figure 4.3 and Tables 1, 

2). It should be noted that the capture radii for these water wells only appears to cut 

into the proposed aquifer exemption boundary. The A & B zones have a high degree of 

vertical separation from the deeper oil-bearing portion of the Kern River aquifer 

exemption and are hydraulically isolated from any oil-bearing portions of the Kern River 

formation with packages of low permeability siltstones and shales. This is discussed in 

more detail in the writeup shared with the SWB and CVRWQCB on October 3, 2018. 

Although the capture analysis for these wells appear to overlap, it is hard to justify the 

need for further analysis such as transient state equations, numerical modeling, etc. 

because these water wells are hydraulically isolated from the proposed exemption 

area and will not be impacted (see draft water well write up shared with the SWB and 

CVRWQCB on October 3, 2018). 

Combined Pumping Effects 

The combined pumping effects for water wells H and J can be found in Tables 1, 2 and 

Figures 4.2, 5.2. The 10 and 30-year travel time combined capture radius is equal to 271 

feet and 469 feet, respectively. The combined capture radius for water wells H and J 

does not encroach upon the proposed exemption area. 

10 
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Cutout Areas 

The revised capture radius calculations resulted in a larger capture radius for water well 

Y (Tables 1, 2 and Figure 4.3). To ensure protection for water well Y, the proposed 

exemption area should be cutout to an area equal to the capture radius. 

In addition, despite the outlined calculated capture radii for the water wells (Tables 1, 2 

and Figures 4.1 – 4.4), DOGGR nevertheless recommends cutting out portions of the 

proposed aquifer exemption boundary in order to ensure safety for certain water wells 

including Z, 11, 9, 15, and X (Table 2). The following rationale explains the 

recommended exemption cut out for these water wells. 

Underground injection control (UIC) projects for steam flood currently use the Neuman 

equation for zone of endangering influence (ZEI) calculations to evaluate how far 

steam can migrate in the oil-bearing portions of the Kern River formation. Several Kern 

River field UIC steam flood projects use ZEIs of approximately three hundred (300) feet. 

In order to provide the maximum safety to the water wells of concern, the largest 

possible value was selected between the calculated capture radius and the 300-foot 

buffer distance. The 300-foot buffer distance value was greater than all the 30-year 

capture radii for water wells Z, 11, 9, 15, and X (Table 2). The 30-year calculated 

capture radius was the largest for water well 23 (Table 2). Using these values, cutout 

recommendations were applied to the proposed exemption area. The proposed 

aquifer exemption cutout areas are shown in Figures 5.1, 5.2, and 5.3. 
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Table 1, KRAE Water Wells Capture Radii, 10 Year Travel Time - Revised 

Map 
ID T R Sec LAT_Y LON_X Water 

Well Type 

Compl. 
Depth 

(ft) 

Compl. 
Depth EL 

(ft) 

Top 
Perf. 
(ft) 

Bottom 
Perf.
 (ft) 

Screen 
Length 

(ft) 

Ground 
EL 
(ft) 

Spring '17 
Water Level 

EL (ft) 

Sat. 
Thickness, 

b (ft) 

Over 
HC 

Zone? 

Q 
(gpm) 

ϕ e 
(%) 

t 
(years) 

rt 

(feet) Oil Zone Comment Water Well Owner 

1 29S 28E 6 35.440698 -119.013290 Domestic 750 -158 600 750 150 592 302 460 No 2 22% 10 66 TD Above Oil Zone Dexzel Inc. 
2 29S 28E 2 35.436807 -118.942442 Domestic 273 211 173 273 100 484 422 211 Yes 2 22% 10 98 Inside 73-74 AE and screened interval w John Wilson 
3 29S 28E 2 35.435682 -118.942218 Domestic 170 323 70 170 100 493 421 98 No 2 22% 10 144 Inside 73-74 AE, TD Above Oil Zone Roger Hatch 
4 29S 28E 2 35.430761 -118.943210 Domestic 220 241 140 220 80 461 425 184 No 2 22% 10 105 Inside 73-74 AE, TD Above Oil Zone Terry DeLaMater 
5 29S 28E 2 35.432954 -118.943032 Domestic 175 290 100 175 75 465 420 130 Yes 2 22% 10 125 Inside 73-74 AE and partially within Oil Z Dwight Bowers 
6 29S 28E 8 35.422739 -118.996271 Domestic 520 -52 40 468 322 374 No 2 22% 10 74 TD Above Oil Zone Alon Asphalt Bakersfield Inc. 
7 29S 28E 8 35.423164 -118.994763 Domestic 520 -46 40 474 325 371 No 2 22% 10 74 TD Above Oil Zone Alon Asphalt Bakersfield Inc. 
8 29S 28E 8 35.417322 -118.997985 Municipal 970 -525 40 445 320 845 No 30 22% 10 190 TD Above Oil Zone River Ranch HOA 
9 29S 28E 10 35.419752 -118.954278 Domestic 310 193 115 310 195 503 408 215 No 2 22% 10 97 TD Above Oil Zone Ace Stables 

10 28S 28E 7 35.507857 -118.988423 Unknown 1135 -18 0 1117 350 368 Yes 2 22% 10 74 The Top of the interpolated oil zone is sh 
11 28S 27E 24 35.479372 -119.020860 Domestic 800 124 500 800 300 924 315 191 No 2 22% 10 103 TD Above Oil Zone Dwight Grimmes 
12 28S 27E 36 35.441567 -119.029430 Municipal 970 -362 502 970 468 608 278 640 No 109 22% 10 416 TD Above Oil Zone Oildale Mutual Water Company 
13 29S 28E 2 35.434215 -118.939435 Domestic 200 282 60 200 140 482 430 148 No 2 22% 10 117 Interpreted east of oil zone pinchout Francis B. Perry 
14 29S 28E 10 35.418958 -118.965281 Domestic 460 14 380 460 80 474 370 356 No 2 22% 10 76 TD Above Oil Zone Derrel's Mini Storage 
15 29S 28E 10 35.419418 -118.960299 Domestic 420 63 100 420 320 483 395 332 No 2 22% 10 78 TD Above Oil Zone Rep. Kevin Flem (420 Club) 
16 29S 28E 10 35.418923 -118.956228 Domestic 248 257 100 248 148 505 405 148 No 2 22% 10 117 TD Above Oil Zone Terry J. Easton 
17 29S 28E 10 35.418839 -118.956949 Domestic 300 213 175 255 80 513 405 192 No 2 22% 10 103 TD Above Oil Zone Tom & Donna Chisum 
18 29S 28E 7 35.412678 -119.011317 Domestic 250 174 190 250 40 424 407 233 No 2 22% 10 93 TD Above Oil Zone Val Butler 
19 29S 28E 18 35.410600 -119.011185 Irrigation 415 4 40 419 295 291 No 100 22% 10 591 TD Above Oil Zone Irma Roberston 
20 29S 28E 18 35.410655 -119.011187 Domestic 300 119 200 300 100 419 295 176 No 2 22% 10 107 TD Above Oil Zone Wm Robertson 
21 29S 28E 18 35.410958 -119.006979 Domestic 300 123 220 300 80 423 305 182 No 2 22% 10 106 TD Above Oil Zone Priscilla Mueller 
22 29S 28E 18 35.411481 -119.005561 Domestic 50 372 40 422 307 40 No 2 22% 10 225 TD Above Oil Zone Rancho Not So Grande 
23 29S 28E 17 35.409636 -119.006232 Unknown - - 40 645 305 40 No 73 22% 10 1,358 TD Above Oil Zone Ranchos Rio Equestrian Center 
24 29S 28E 18 35.407006 -119.006600 Domestic 250 169 40 419 310 141 No 2 22% 10 120 TD Above Oil Zone Bill Norman 
25 29S 28E 17 35.405797 -118.999507 Municipal 382 51 215 380 135 433 290 239 No 73 22% 10 556 TD Above Oil Zone Ranchos Del Rio Mutual Water Company 
26 29S 28E 18 35.405848 -118.999507 Municipal 420 15 215 380 165 435 290 275 No 73 22% 10 518 TD Above Oil Zone Ranchos Del Rio Mutual Water Company 
27 29S 28E 17 35.406698 -118.986445 Irrigation 390 226 40 616 290 64 No 100 22% 10 1,260 TD Above Oil Zone GreenLawn Memorial Park 
A 28S 28E 8 35.513366 -118.979901 Domestic 800 94 400 800 400 894 380 286 No 2 22% 10 84 Interpreted east of oil zone pinchout Wendell Weller 
B 28S 28E 7 35.511329 -118.996894 Domestic 800 182 500 800 300 982 350 168 No 2 22% 10 110 Interpreted east of oil zone pinchout Mike Combs 
C 28S 28E 8 35.507854 -118.986059 Domestic 975 59 715 975 260 1034 360 301 No 2 22% 10 82 Interpreted east of oil zone pinchout John Tart 
D 28S 28E 8 35.512732 -118.988606 Domestic 813 166 540 813 273 979 360 194 No 2 22% 10 102 Interpreted east of oil zone pinchout Mike Hood 
E 28S 28E 8 35.511516 -118.984895 Domestic 800 158 400 800 400 958 370 212 No 2 22% 10 98 Interpreted east of oil zone pinchout Susan Abarros-Deltoro 
F 28S 28E 17 35.496949 -118.986021 Domestic 800 315 400 800 400 1115 370 55 No 2 22% 10 192 Interpreted east of oil zone pinchout Tom Wilson 
G 28S 28E 17 35.497446 -118.991226 Domestic 1200 -112 880 1200 320 1088 360 472 No 2 22% 10 66 Well is Interpreted to penetrate oil zone, Thomas Gafford 
H 28S 28E 35 35.447766 -118.938986 Domestic 263 207 163 263 100 470 460 253 No 2 22% 10 90 Interpreted east of oil zone pinchout Tenneco West, Inc. 
I 28S 28E 35 35.441589 -118.937504 Domestic 320 145 140 320 180 465 460 315 No 10 22% 10 181 Interpreted east of oil zone pinchout Meadows of the Kern Mutual Water Co. 
J 28S 28E 35 35.447348 -118.937762 Municipal 320 148 120 320 200 468 460 312 No 10 22% 10 181 Interpreted east of oil zone pinchout Meadows of the Kern Mutual Water Co. 
K 29S 27E 12 35.425828 -119.037008 Domestic 730 -235 507 730 223 495 248 483 No 109 22% 10 479 Interpreted west of oil zone pinchout Oildale Mutual Water Company 
L 29S 27E 12 35.419184 -119.034220 municipal 892 -431 597 892 295 461 431 No 109 22% 10 507 Interpreted west of oil zone pinchout Oildale Mutual Water Company 
M 29S 27E 12 35.425707 -119.036844 municipal 425 69 0 494 248 179 No 109 22% 10 787 Interpreted west of oil zone pinchout Oildale Mutual Water Company 
N 29S 27E 12 35.422438 -119.035698 Municipal 722 -245 290 697 407 477 248 493 No 109 22% 10 474 Interpreted west of oil zone pinchout Oildale Mutual Water Company 
O 29S 27E 12 35.412747 -119.029672 Municipal 620 -184 192 620 428 436 255 439 No 109 22% 10 502 Well TD is above TKRAE (Interpreted as Oildale Mutual Water Company 
P 29S 27E 12 35.419238 -119.025492 Domestic 700 -231 292 700 408 469 258 489 No 109 22% 10 476 Well TD is above TKRAE (Interpreted as Oildale Mutual Water Company 
Q 29S 27E 12 35.419254 -119.034000 Municipal 670 -208 300 600 300 462 248 456 No 109 22% 10 493 Interpreted west of oil zone pinchout Oildale Mutual Water Company 
R 29S 27E 13 35.401802 -119.034643 Municipal 610 -201 299 600 301 409 260 461 No 109 22% 10 490 Interpreted west of oil zone pinchout North of the River MWD 
S 29S 27E 13 35.403256 -119.029590 Domestic 577 -167 264 577 313 410 240 407 No 109 22% 10 522 Interpreted west of oil zone pinchout Oildale Mutual Water Company 
T 29S 27E 13 35.410865 -119.033957 Municipal 600 -167 330 600 270 433 248 415 No 109 22% 10 517 Interpreted west of oil zone pinchout Oildale Mutual Water Company 
U 29S 27E 13 35.410767 -119.033798 domestic 954 -521.4 0 432.6 248 769.4 No 109 22% 10 379 Interpreted west of oil zone pinchout Oildale Mutual Water Company 
V 29S 27E 13 35.405173 -119.038597 Domestic 400 18 0 418 240 222 No 2 22% 10 96 Interpreted west of oil zone pinchout Janco Pump Co. 
W 29S 27E 13 35.410978 -119.038633 Municipal 643 -203 307 643 336 440 243 446 No 109 22% 10 498 Interpreted west of oil zone pinchout Oildale Mutual Water Company 
X 29S 28E 7 35.415216 -119.013781 Domestic 435 1 0 436 290 289 No 2 22% 10 84 Well TD is above TKRAE (Interpreted as Dr. A.E. Angell 
Y 28S 28E 34 35.445095 -118.942250 Municipal 266 209 146 266 120 475 440 231 No 170 22% 10 864 Interpreted east of oil zone pinchout UPLANDS OF THE KERN MUTUAL WATER COMPANY 

AA 28S 28E 34 35.446759 -118.944501 Domestic 266 -266 146 266 120 0 440 706 Yes 2 22% 10 54 Interpreted right at the oil zone pinch ou UNK 
Z 28S 27E 12 35.513286 -119.020807 Domestic 1200 -183 450 1200 750 1017 440 623 Yes 2 22% 10 57 Interpreted within thinning portion of oil z UNK 

AD 28S 28E 34 35.445320 -118.942874 Domestic 266 215 146 266 120 481 440 225 Yes 2 22% 10 95 Interpreted right within the oil zone pinch UNK 
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AB 29S 27E 13 35.401537 -119.033400 domestic 400 9 340 400 60 409 240 231 No 2 22% 10 94 Interpreted west of oil zone pinchout M. E. beachlor 
AC 29S 27E 13 35.403013 -119.025210 domestic 200 211 140 200 60 411 277 66 No 2 22% 10 176 Well TD is above TKRAE (Interpreted as Jim Pair 
AF 29S 27E AC 35.401860 119.030718 domestic 60 -60 36 60 24 0 365 425 2 22% 10 69 Mrs. Mary C. Gray 
AG 29S 27E 13 35.401800 119.031383 domestic 100 -100 50 100 50 0 370 470 2 22% 10 66 Willie Wile 
AN 28S 28E 8 35.507857 -118.988423 domestic 1135 -44 0 1091 380 424 No 2 22% 10 69 Interpreted east of oil zone pinchout. As 
AF 28S 28E 8 35.507857 -118.988423 domestic 1135 -91 1135 0 1044 370 461 No 2 22% 10 66 Interpreted east of oil zone pinchout. 
AG 28S 28E 8 35.508180 -118.985680 domestic 1135 -213 0 922 370 583 No 2 22% 10 59 Interpreted east of oil zone pinchout. As 
AH 28S 28E 8 35.513082 -118.983907 domestic 1135 -78 0 1057 370 448 No 2 22% 10 67 Interpreted east of oil zone pinchout. As 
AI 28S 28E 8 35.508068 -118.993782 domestic 1135 -75 0 1060 360 435 No 2 22% 10 68 Interpreted east of oil zone pinchout. As 
AJ 28S 28E 8 35.503603 -118.992526 domestic 1135 -119 0 1016 360 479 No 2 22%  10  65  Interpreted east of oil zone pinchout. As 
AK 28S 28E 8 35.503928 -118.982596 domestic 1135 -115 0 1020 370 485 No 2 22%  10  65  Interpreted east of oil zone pinchout. As 
AL 28S 28E 8 35.508423 -118.977910 domestic 1135 -78 0 1057 380 458 No 2 22% 10 67 Interpreted east of oil zone pinchout. As 
AM 28S 28E 8 35.501309 -118.986317 domestic 1135 -79 0 1056 360 439 No 2 22% 10 68 Interpreted east of oil zone pinchout. As 



  
  
  

   

  

  
  
  

  

  

  
  

  

Table 2, KRAE Water Wells Capture Radii, 30 Year Travel Time - Revised 

Map 
ID T R Sec LAT_Y LON_X Water 
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1 29S 28E 6 35.4407 -119.013 Domestic 750 -158 600 750 150 592 302 460 No 2 22% 30 115 TD Above Oil Zone Dexzel Inc. 
2 29S 28E 2 35.43681 -118.942 Domestic 273 211 173 273 100 484 422 211 Yes 2 22% 30 170 Inside 73-74 AE and screened in John Wilson 
3 29S 28E 2 35.43568 -118.942 Domestic 170 323 70 170 100 493 421 98 No 2 22% 30 249 Inside 73-74 AE, TD Above Oil Z Roger Hatch 
4 29S 28E 2 35.43076 -118.943 Domestic 220 241 140 220 80 461 425 184 No 2 22% 30 182 Inside 73-74 AE, TD Above Oil Z Terry DeLaMater 
5 29S 28E 2 35.43295 -118.943 Domestic 175 290 100 175 75 465 420 130 Yes 2 22% 30 217 Inside 73-74 AE and partially wit Dwight Bowers 
6 29S 28E 8 35.42274 -118.996 Domestic 520 -52 40 468 322 374 No 2 22% 30 128 TD Above Oil Zone Alon Asphalt Bakersfield Inc. 
7 29S 28E 8 35.42316 -118.995 Domestic 520 -46 40 474 325 371 No 2 22% 30 128 TD Above Oil Zone Alon Asphalt Bakersfield Inc. 
8 29S 28E 8 35.41732 -118.998 Municipal 970 -525 40 445 320 845 No 30 22% 30 329 TD Above Oil Zone River Ranch HOA 
9 29S 28E 10 35.41975 -118.954 Domestic 310 193 115 310 195 503 408 215 No 2 22% 30 168 TD Above Oil Zone Ace Stables 
10 28S 28E 7 35.50786 -118.988 Unknown 1135 -18 0 1117 350 368 Yes 2 22% 30 129 The Top of the interpolated oil zo 
11 28S 27E 24 35.47937 -119.021 Domestic 800 124 500 800 300 924 315 191 No 2 22% 30 179 TD Above Oil Zone Dwight Grimmes 
12 28S 27E 36 35.44157 -119.029 Municipal 970 -362 502 970 468 608 278 640 No 109 22% 30 721 TD Above Oil Zone Oildale Mutual Water Company 
13 29S 28E 2 35.43422 -118.939 Domestic 200 282 60 200 140 482 430 148 No 2 22% 30 203 Interpreted east of oil zone pinch Francis B. Perry 
14 29S 28E 10 35.41896 -118.965 Domestic 460 14 380 460 80 474 370 356 No 2 22% 30 131 TD Above Oil Zone Derrel's Mini Storage 
15 29S 28E 10 35.41942 -118.96 Domestic 420 63 100 420 320 483 395 332 No 2 22% 30 136 TD Above Oil Zone Rep. Kevin Flem (420 Club) 
16 29S 28E 10 35.41892 -118.956 Domestic 248 257 100 248 148 505 405 148 No 2 22% 30 203 TD Above Oil Zone Terry J. Easton 
17 29S 28E 10 35.41884 -118.957 Domestic 300 213 175 255 80 513 405 192 No 2 22% 30 178 TD Above Oil Zone Tom & Donna Chisum 
18 29S 28E 7 35.41268 -119.011 Domestic 250 174 190 250 40 424 407 233 No 2 22% 30 162 TD Above Oil Zone Val Butler 
19 29S 28E 18 35.4106 -119.011 Irrigation 415 4 40 419 295 291 No 100 22% 30 1024 TD Above Oil Zone Irma Roberston 
20 29S 28E 18 35.41066 -119.011 Domestic 300 119 200 300 100 419 295 176 No 2 22% 30 186 TD Above Oil Zone Wm Robertson 
21 29S 28E 18 35.41096 -119.007 Domestic 300 123 220 300 80 423 305 182 No 2 22% 30 183 TD Above Oil Zone Priscilla Mueller 
22 29S 28E 18 35.41148 -119.006 Domestic 50 372 40 422 307 40 No 2 22% 30 390 TD Above Oil Zone Rancho Not So Grande 
23 29S 28E 17 35.40964 -119.006 Unknown - - 40 645 305 40 No 73 22% 30 2353 TD Above Oil Zone Ranchos Rio Equestrian Center 
24 29S 28E 18 35.40701 -119.007 Domestic 250 169 40 419 310 141 No 2 22% 30 208 TD Above Oil Zone Bill Norman 
25 29S 28E 17 35.4058 -119 Municipal 382 51 215 380 135 433 290 239 No 73 22% 30 963 TD Above Oil Zone Ranchos Del Rio Mutual Water Company 
26 29S 28E 18 35.40585 -119 Municipal 420 15 215 380 165 435 290 275 No 73 22% 30 897 TD Above Oil Zone Ranchos Del Rio Mutual Water Company 
27 29S 28E 17 35.4067 -118.986 Irrigation 390 226 40 616 290 64 No 100 22% 30 2183 TD Above Oil Zone GreenLawn Memorial Park 
A 28S 28E 8 35.51337 -118.98 Domestic 800 94 400 800 400 894 380 286 No 2 22% 30 146 Interpreted east of oil zone pinch Wendell Weller 
B 28S 28E 7 35.51133 -118.997 Domestic 800 182 500 800 300 982 350 168 No 2 22% 30 191 Interpreted east of oil zone pinch Mike Combs 
C 28S 28E 8 35.50785 -118.986 Domestic 975 59 715 975 260 1034 360 301 No 2 22% 30 142 Interpreted east of oil zone pinch John Tart 
D 28S 28E 8 35.51273 -118.989 Domestic 813 166 540 813 273 979 360 194 No 2 22% 30 177 Interpreted east of oil zone pinch Mike Hood 
E 28S 28E 8 35.51152 -118.985 Domestic 800 158 400 800 400 958 370 212 No 2 22% 30 170 Interpreted east of oil zone pinch Susan Abarros-Deltoro 
F 28S 28E 17 35.49695 -118.986 Domestic 800 315 400 800 400 1115 370 55 No 2 22% 30 333 Interpreted east of oil zone pinch Tom Wilson 
G 28S 28E 17 35.49745 -118.991 Domestic 1200 -112 880 1200 320 1088 360 472 No 2 22% 30 114 Well is Interpreted to penetrate o Thomas Gafford 
H 28S 28E 35 35.44777 -118.939 Domestic 263 207 163 263 100 470 460 253 No 2 22% 30 155 Interpreted east of oil zone pinch Tenneco West, Inc. 
I 28S 28E 35 35.44159 -118.938 Domestic 320 145 140 320 180 465 460 315 No 10 22% 30 313 Interpreted east of oil zone pinch Meadows of the Kern Mutual Water Co. 
J 28S 28E 35 35.44735 -118.938 Municipal 320 148 120 320 200 468 460 312 No 10 22% 30 314 Interpreted east of oil zone pinch Meadows of the Kern Mutual Water Co. 
K 29S 27E 12 35.42583 -119.037 Domestic 730 -235 507 730 223 495 248 483 No 109 22% 30 830 Interpreted west of oil zone pinch Oildale Mutual Water Company 
L 29S 27E 12 35.41918 -119.034 municipal 892 -431 597 892 295 461 431 No 109 22% 30 878 Interpreted west of oil zone pinch Oildale Mutual Water Company 
M 29S 27E 12 35.42571 -119.037 municipal 425 69 0 494 248 179 No 109 22% 30 1363 Interpreted west of oil zone pinch Oildale Mutual Water Company 
N 29S 27E 12 35.42244 -119.036 Municipal 722 -245 290 697 407 477 248 493 No 109 22% 30 821 Interpreted west of oil zone pinch Oildale Mutual Water Company 
O 29S 27E 12 35.41275 -119.03 Municipal 620 -184 192 620 428 436 255 439 No 109 22% 30 870 Well TD is above TKRAE (Interp Oildale Mutual Water Company 
P 29S 27E 12 35.41924 -119.025 Domestic 700 -231 292 700 408 469 258 489 No 109 22% 30 825 Well TD is above TKRAE (Interp Oildale Mutual Water Company 
Q 29S 27E 12 35.41925 -119.034 Municipal 670 -208 300 600 300 462 248 456 No 109 22% 30 854 Interpreted west of oil zone pinch Oildale Mutual Water Company 
R 29S 27E 13 35.4018 -119.035 Municipal 610 -201 299 600 301 409 260 461 No 109 22% 30 849 Interpreted west of oil zone pinch North of the River MWD 
S 29S 27E 13 35.40326 -119.03 Domestic 577 -167 264 577 313 410 240 407 No 109 22% 30 904 Interpreted west of oil zone pinch Oildale Mutual Water Company 
T 29S 27E 13 35.41087 -119.034 Municipal 600 -167 330 600 270 433 248 415 No 109 22% 30 895 Interpreted west of oil zone pinch Oildale Mutual Water Company 
U 29S 27E 13 35.41077 -119.034 domestic 954 -521.4 0 432.6 248 769.4 No 109 22% 30 657 Interpreted west of oil zone pinch Oildale Mutual Water Company 
V 29S 27E 13 35.40517 -119.039 Domestic 400 18 0 418 240 222 No 2 22% 30 166 Interpreted west of oil zone pinch Janco Pump Co. 
W 29S 27E 13 35.41098 -119.039 Municipal 643 -203 307 643 336 440 243 446 No 109 22% 30 863 Interpreted west of oil zone pinch Oildale Mutual Water Company 
X 29S 28E 7 35.41522 -119.014 Domestic 435 1 0 436 290 289 No 2 22% 30 145 Well TD is above TKRAE (Interp Dr. A.E. Angell 
Y 28S 28E 34 35.4451 -118.942 Municipal 266 209 146 266 120 475 440 231 No 170 22% 30 1496 Interpreted east of oil zone pinch UPLANDS OF THE KERN MUTUAL WATER C 

AA 28S 28E 34 35.44676 -118.945 Domestic 266 -266 146 266 120 0 440 706 Yes 2 22%  30  93  Interpreted right at the oil zone p UNK 
Z 28S 27E 12 35.51329 -119.021 Domestic 1200 -183 450 1200 750 1017 440 623 Yes 2 22% 30 99 Interpreted within thinning portio UNK 

AD 28S 28E 34 35.44532 -118.943 Domestic 266 215 146 266 120 481 440 225 Yes 2 22% 30 165 Interpreted right within the oil zon UNK 
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AB 29S 27E 13 35.40154 -119.033 domestic 400 9 340 400 60 409 240 231 No 2 22% 30 162 Interpreted west of oil zone pinch M. E. beachlor 
AC 29S 27E 13 35.40301 -119.025 domestic 200 211 140 200 60 411 277 66 No 2 22% 30 304 Well TD is above TKRAE (Interp Jim Pair 
AF 29S 27E 13 35.40186 -119.031 domestic 60 -60 36 60 24 0 365 425 2 22% 30 120 Mrs. Mary C. Gray 
AE 29S 27E 13 35.4018 -119.031 domestic 100 -100 50 100 50 0 370 470 2 22% 30 114 Willie Wile 
AN 28S 28E 8 35.50786 -118.988 domestic 1135 -44 0 1091 380 424 No 2 22% 30 120 Interpreted east of oil zone pinch 
AF 28S 28E 8 35.50786 -118.988 domestic 1135 -91 1135 0 1044 370 461 No 2 22% 30 115 Interpreted east of oil zone pinch 
AG 28S 28E 8 35.50818 -118.986 domestic 1135 -213 0 922 370 583 No 2 22% 30 102 Interpreted east of oil zone pinch 
AH 28S 28E 8 35.51308 -118.984 domestic 1135 -78 0 1057 370 448 No 2 22% 30 117 Interpreted east of oil zone pinch 
AI 28S 28E 8 35.50807 -118.994 domestic 1135 -75 0 1060 360 435 No 2 22% 30 118 Interpreted east of oil zone pinch 
AJ 28S 28E 8 35.5036 -118.993 domestic 1135 -119 0 1016 360 479 No 2 22% 30 113 Interpreted east of oil zone pinch 
AK 28S 28E 8 35.50393 -118.983 domestic 1135 -115 0 1020 370 485 No 2 22% 30 112 Interpreted east of oil zone pinch 
AL 28S 28E 8 35.50842 -118.978 domestic 1135 -78 0 1057 380 458 No 2 22% 30 115 Interpreted east of oil zone pinch 
AM 28S 28E 8 35.50131 -118.986 domestic 1135 -79 0 1056 360 439 No 2 22% 30 118 Interpreted east of oil zone pinch 



Table 3, Revised Municipal Water Well Information & Pumping Rates 

Oildale Mutual Water Company 

Service Details 
Year Avg. Annual Pumping Volume / 

Well (2013 - 2017)2013 2014 2015 2016 2017 
Population 26,000 32,684 34,133 34,133 34,133 

Acre-ft Gallons 

Pumping 
Rate 

Equivalent 
(gpm) 

# of Service Connections 8,126 8,120 8,120 8,120 9,863 
# of Wells 4 4 4 5 5 

Groundwater use (Acre-ft) 492 2,626 0 124 622 176 57,232,914 109 

Meadows of the Kern 

Service Details 
Year Avg. Annual Pumping Volume / 

Well (2013 - 2017)2013 2014 2015 2016 2017 
Population 32 32 32 32 32 

Acre-ft Gallons 

Equivalent 
Pumping 

Rate 
(gpm) 

# of Service Connections 16 16 16 16 16 
# of Wells 4 4 4 4 4 

Groundwater use (Acre-ft) 0 1 85 111 129 16 5,327,780 10 

Ranchos Del Rio 

Service Details 
Year Avg. Annual Pumping Volume / 

Well (2013 - 2017)2013 2014 2015 2016 2017 
Population 62 62 62 62 62 

Acre-ft Gallons 

Equivalent 
Pumping 

Rate 
(gpm) 

# of Service Connections 24 24 24 24 24 
# of Wells 4 4 4 4 4 

Groundwater use (Acre-ft) 0 0 113 2028 202 117 38,167,905 73 

Ranchos Rio Equestrian Center 

Service Details 
Year Avg. Annual Pumping Volume / 

Well (2013 - 2017)2013 2014 2015 2016 2017 
Population 25* 25* 25* 25* 25* 

Acre-ft Gallons 

Equivalent 
Pumping 

Rate 
(gpm) 

# of Service Connections 4 4 4 4 4 
# of Wells 1 1 1 1 1 

Groundwater use (Acre-ft) 0 0 0 0 0 - - -
* Listed as transient connections. 

Uplands of the Kern 

Service Details 
Year Avg. Annual Pumping Volume / 

Well (2013 - 2017)2013 2014 2015 2016 2017 
Population 80 80 80 80 80 

Acre-ft Gallons 

Equivalent 
Pumping 

Rate 
(gpm) 

# of Service Connections 20 20 20 20 20 
# of Wells 1 1 1 1 1 

Groundwater use (Acre-ft) 0 0 1,002 160 207 274 89,204,781 170 



 

 

 

 

 

 

 

 

  

  

   

  

    

   

   

      

Figure 1, Water Wells: Kern River Aquifer Exemption 
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Figure 2, Categories of Water Wells and Completion Information 
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Figure 3, KCWA Water Levels, Kern River Aquifer Exemption 
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Figure 5.1, Capture Analysis & Cutout: North 
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Figure 5.3, Capture Analysis & Cutout: Southwest 
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Revised Potential Conduit Well Assessment, 26 March 2025 
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26 March 2025 

Ryan Jones 
CalGEM Agent 
Chevron North America Exploration and Production 
San Joaquin Valley Business Unit 
9525 Camino Media 
Bakersfield, California 93311 

Subject: Revised Potential Conduit Well Assessment 
Kern River Aquifer Exemption Boundary Expansion 
KJ Project No. 2565004.00 

Dear Mr. Jones, 

The attached Revised Potential Conduit Well Assessment For The Kern River 
Reservoir Aquifer Exemption Boundary Expansion Application, Kern River Oil Field, 
Kern County, California has been prepared for submittal to the California Geologic 
Energy Management (CalGEM) Division by Kennedy/Jenks Consultants, Inc, in 
association with Chevron North America Exploration and Production Company 
(Chevron). The interpretations, calculations, recommendations, and professional 
opinions presented herein were prepared in accordance with generally accepted 
professional geologic and engineering practices and within the scope of the project; 
and, to the best of our knowledge and belief, are true, accurate, and complete. 

Respectfully, 

Charlie Wyatt, PE No. 58318 

Enclosure 

Todd Miller, PG, CHG No. 695

Kennedy/Jenks Consultants, Inc. Lynn Endeavors, Inc. 
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Section 1: Introduction 

Kennedy/Jenks Consultants, Inc. (Kennedy Jenks) submits this Revised Potential Conduit Well 
Assessment in support of the Kern River Reservoir Aquifer Exemption Boundary Expansion 
Application for the Kern River Oil Field, located in Kern County, California.  The information 
presented in this report was prepared in general accordance with the Remediation and 
Monitoring of Potential Conduit Wells for Proposed Aquifer Exemptions (CalGEM 2024). This 
report has been updated based on additional information requested by CalGEM in a meeting 
with Chevron on 22 October 2024 and further comments from CalGEM via email to Chevron on 
13 March 2025. 

1.1 Background 
Chevron North America Exploration and Production (Chevron) provided the California 
Department of Conservation Geologic Energy Management Division (CalGEM) with a Potential 
Conduit Well (PCW) Analysis on 10 February 2022 (Chevron 2022a) in support of their aquifer 
exemption boundary expansion application for the Kern River Oil Field (Kennedy Jenks 2020). 
The 2022 PCW Analysis identified 24 idle and abandoned wells where completion, plugging, or 
abandonment information indicated that fluids injected into the exempted aquifer could 
potentially impact the quality of beneficial use waters above or below the existing exempted 
aquifer if those fluids were to encounter the well. Chevron submitted a Mitigation Strategy 
Addendum to CalGEM on 18 July 2022 (Chevron 2022b) and in an email dated 22 July 2022, 
CalGEM responded to Chevron’s PCW Analysis, requesting additional information.  Chevron 
provided the additional information in an email dated 30 July 2022. 

In an email dated 25 January 2024, CalGEM returned the PCW Analysis to Chevron and 
requested that it be revised to meet the framework outlined in Remediation and Monitoring of 
Potential Conduit Wells for Proposed Aquifer Exemptions (CalGEM 2024). In 2024 Chevron 
elected to revise the Aquifer Exemption boundaries such that only seven PCWs remain.  This 
revised PCW Analysis presents plugging and abandonment information for the seven remaining 
wells that are within the revised Aquifer Exemption boundaries. 
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Section 2: Potential Conduit Well Assessment and 
Mitigation 

The conduit analysis study area is defined by the spatially overlapping regions of the proposed 
aquifer exemption zone and any overlying or underlying aquifers containing water of beneficial 
use (CalGEM 2024).  PCWs inside an Underground Injection Control (UIC) Area of Review 
(AOR) are to be addressed per the requirements in Title 14 California Code of Regulation (14 
CCR) Section 1724.8 (§1724.8).  PCWs within an aquifer exemption area should be addressed 
through remediation, monitoring or an alternative demonstration (CalGEM 2024). 

Kennedy Jenks and Chevron reviewed wellbore diagrams and cement calculations for wells 
considered under this Conduit Analysis. Based on the review, discussions with CalGEM and 
the Water Board, and revisions to the Aquifer Exemption boundaries, seven wells were 
identified as PCWs needing further assessment and possibly remediation. The seven wells are 
listed in Table 1 and the well locations are shown on Figure 1.  

The seven PCWs were plugged and abandoned in 2022 and 2023. Appendix A contains 
wellbore diagrams documenting plugging and abandonment for the seven wells.  
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Table 1. Potential Conduit Well Summary 

Well 
Count 

API 10 Extension Well Name Operator Remediation Completed 

1 0403051465 00 Chanslor 102 Chevron P&A 2023 
2 0403051466 00 Chanslor 103 Chevron P&A 2023 
3 0403052041 00 Chanslor 528 Chevron P&A 2023 
4 0403052045 00 Chanslor 532 Chevron P&A 2023 
5 0403063442 00 Chanslor 123H Chevron P&A 2023 
6 0403010190 00, 01 Chanslor 51 Chevron P&A 2023 
7 0403010794 00 Unspecified WD-1 CRC P&A 2023 
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  Appendix A: Wellbore Diagrams 
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Field: Kern River Well Name: 

Lease Name: Chanslor CalGEM Lease Name: 

County: Kern (2) St: 
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Well Profile: Horizontal 

ZCH 51 

Chanslor 

California 

28S 

CalGEM Well Number: 51 

API: 

Range: 

0403010190 

27E 

APl12: 

Base Meridian: 

040301019000 

MD 

MD MD 
12--,--------------------------,,,- ------ ---- -.,--- ..,-~T"'h"°is=-w=e1"1 :-cwcca-=-s-:co"'ri-=-gi-=-n-:-;ala:-ly:-:a:-:vc-:ec::rt"ic=-=a"I :-cwcce"II "bucctc:-w:-ca=-=s:-:rcce-d----=ri"'lle=-d:.---, 12 

horizontally in 2015. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 

Cement (behind Casing): Unknown Volume/Mix (Unknown 
Returns, TOC @Surface) - @(12-52 MD) 

Unknown Grade/Thread 33.4# 12.750 OD - @(12-52 MD) 

Cement (behind Casing): L: 410CF/201SX, Yld=2.04, Class G, 
65:35LitePoz, 40%SF, 13.5PPG + T: 56CF/34SX, Yld=1.67, 
15.2PPG, Class G, 30%SF, 3%CaCl2 (8BBLS Returns. TOC@ 
Surface) Actual - @(12-150 MD) 

J-55 7.000" OD/23.00# 6.366' ID 6.241' Drift - @(12-150 MD) 

Perforations - Closed @(1082-1087 MD) 

Perforations - Closed @(1104-11 50 MD) 

Perforations - Closed @(1178-1186 MD) 

Perforations - Closed @(1234-1256 MD) 
Perforations - Closed @(1267-1278 MD) 

12.75' Conductor Wellbore Hole Size Not Reported -
@(12-52 MD) 

Casing Window/Sidetrack Opening @(150-158) 
Whipstock - @(150 MD) 
Bridge Plug Cast Iron 7.000' - @(162-164 MD) 
Hole in Casing 190' 

BASE OF OVERLYING USDW @ 592' (ESTIMATED) 

Top of Kern River Rese,voir (C_Silt) @ 610' (ESTIMATED) 

Plug - Zonite: 139CF - @(165-709 MD) 

Top of Kern River Direct Injection Zone @ 838' (ESTIMATED) 

Plug - Zonite 1 OOCF - @(709-1109 MD) 

Plug - Zonite: 37CF - @(1109-1279 MD) 

Plug - Unknown - @(1279-1420 MD) 
J-55 7.000" OD/23.00# 6.366' ID 6.241' Drift - @(7 58-1420 Float Colllar Nominal - 7.000" OD- 7.650' Drillout ID-
MD) 6.351 ' - @(1420 MD) 

J-55 7.000" OD/23.00# 6.366" ID 6.241" Drift - Plug - c ement - @(1 420-1434 MD) 
@(1421-1433 MD) Float Shoe/Guide Shoe Nominal - 7.000' OD- 7.650' 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1000 

1100 

1200 

1300 

1400 
Cement (behind Casing): 7.000" c asing c ement Details Drillout ID- 6.351" - @(1433-1434 MD) 

1435_.J_ __ C_o_n_tin_u_ed_-__,@"---'(,_1_58_-1_4_34_M~D)'------------,---,.....-.---,---- "',---,---W_el_lb_or_e_H_ol_e_O_D_- 9_.8_7_50_-__,@"---'(,_5_2-_14_3_5_M_D-'--.) _____ _,_1435 

-7.42 -5 0 

Ground Elevation (MSL): 930.00 ft 

Well Depth Datum: Kelly Bushing 

5 7.43 

Spud Date: 

Elevation (MSL): 

1/11/1998 

942.00 ft 

Compl. Date: 

Correction Factor: 

1/22/1998 

12.00ft 



Field: Kern River Well Name: ZCH 51 

Lease Name: Chanslor CalGEM Lease Name: Chanslor 

County: Kern (2) St: California 

Section: 24 Township: 28S 

Well Profile: Horizontal 

MD 
12 

100 ,-

200 ,_ 

300 ,-

400 ,_ 

500 •-

600 ,_ 

700 ,_ 

BOO ,_ 

900 -

1000 ,_ 

1100 -

1200 ,_ 

1300 ,_ 

1400 ,_ 

1500 ,_ 

1600 

1700 

1800 

1900 

1948 

-

-

-

-

Cement (behind Casing): Unknown Volume/ Mix (Unknown re• 

Returns, TOC@ Surface) - @(12-52 MD) • 
Unknown Grade/ Thread 33.4# 12.750 OD - @(12-52 MD) 

Cement (behind Casing) : L: 41 OCF/ 201 SX, Yld=2.04, Class G, 
65:35LitePoz, 40%SF, 13.5PPG + T: 56CF/ 34SX, Yld=1.67, 
15.2PPG, Class G, 30%SF, 3%CaCl2 (8BBLS Returns, TOC @ 
Surface) Actual - @(12-150 MD) 

J-55 7.000" OD/ 23 00# 6.366" ID 6.241" Drift - @(12-150 MD) 

Cement (behind Casing): Refer to cement plug @ 12-838' 
for volume/ mix info (Unknown Returns, TOC @ 201 ')CALCl -
@(201-838 MD) 

Slotted Casing/ Liner: 40R, 40M, 2'S, 6"C - Closed 
@(960-1267 MD) 

K-55 4.500" OD/11 .60# 4.000" ID 3.875" Drift - @(110-1786 
MD) 

Slotted Casing/ Liner 40R, 40M, 2"S, 6'C - Isolated 
@(1267-1786 MD) 

Fill (behind Casing) - @(838-1791 MD) 

,.._ 

I I 
-7.42 -5 

Ground Elevation (MSL): 930.00 ft 

Well Depth Datum: Kelly Bushing 

.,_ 

-

... 

CalGEM Well Number: 51 

API: 

I 
0 

Range: 

~ 
-- .. 

.. 

.. 

I I 
5 7.43 

Spud Date: 

Elevation (MSL): 

0403010190 

27E 

APl12: 

Base Meridian: 

040301019001 

MD 

06/ 23/ 2023: Site Restoration Completed. 40' of flowline 
removed from location. 
06/22/ 2023: API Plate Welded on. 
06/21 / 2023: TOC @ 5' From Surface Witnessed by CAL GEM 
Representative. 
06/16/ 2023: Cut Off Casing 5' Below Ground. 
This well was originally a vertical well but was re-drilled 
horizont ally in 2015. 
Sidetrack on: 10/ 01/2015 
Junk in Orig inal Wellbore: 7" Whipstock@ 150-162', Zonite 
Plugs@ 165-1279', 7' Casing@ 158-1434', 7" CIBP @ 
162-164', Cement Plug @ 1420-1434' (TD @ 1435) 
12.75' Conductor Wellbore Hole Size Not Reported -
@(12-52 MD) 
casing Liner Hanger - 7.000' OD (SSA) - @(108 MD) 
Wellbore Hole OD- 9.8750 - @(52-150 MD) 
Casing Window/Sidetrack Opening @(1 50-158) Kick Off 
Point - @(150 MD) 

BASE OF OVERLYING USDW@ 605' (ESTIMATED) 

Top of Kern River Reservoir (C_Silt)@ 624' (ESTIMATED) 

Cavil Shot @828-838' 
Plug - Cement: 100CF/ 64.1 OSX Class G 35%SF 15.6PPG 
Yld=l .56 + Down Squeeze 60CF / 38.46SX Class G 35%SF 
15.6PPG Yld=l .56 (to cement behind 4.5" Liner, 
TOC@Surface) Actual - @(12-838 MD) 
03/ 06/ 2023: Tag TOC @838' (CalGEM Witnessed) 
Top of Kern River Direct Injection Zone @ 853' (ESTIMATED) 

Plug - Cement: 30CF/19.23SX Class G 35%SF 3%CaCl2 
15.6PPG Yld=l .56, Actual - @(838-955 MD) 
03/ 06/ 2023: Tag TOC @955' 

Plug - Cement: 25CF/16.04SX Class G 35%SF 15.6PPG 
Yld=l .56, Actual - @(955-1 113 MD) 
03/ 02/ 2023: Tag TOC @11 13' 

Plug - Cement: 35CF/ 22.44SX Class G 35%SF 3%CaCl2 
15.6PPG Yld=l .56, Actual - @(1 113-1267 MD) 
02/22/ 2023: Tag C/ 0 @1267' (CalGEM Wit nessed) 
Bridge Plug Casllron 4.500" - @(1267-1271 MD) 

Float Shoe/ Guide Shoe Nominal - 4.500' OD- 5.000' 
Drillout ID- 4.000" - @(1786-1791 MD) 

Wellbore Hole OD- 6.1250 - @(150-1948 MD) 

1/11/1998 

942.00 ft 

Compl. Date: 

Correct ion Factor: 

1/22/1998 

12.00ft 
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Field: Kern River Well Name: WD - 1 

Lease Name: Lease by California Resources CalGEM Lease Name: Lease by California Resources CalGEM Well Number: 

County: St: 

Section: 13 Township: 28S 

Well Profile: Vertical 
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Cement (behind Casing) Unknown Volume/ Mix (Unknown J· I 
Returns, TOC@ Surface) - @(0-40 MD) ' 

Unknown Grade 13.375' OD/ 48.00# 12.715" ID 12.559' Drift 
- @(0-40 MO) 

Cement (behind Casing) Top Job: 200CF/128.34SX, 
Yld=l .56, Class G, 35%SF (TOC@ Surface)Actual - @(0-100 
MO) 

Unknown Grade 5.500' 00/17.00# 4.892' ID 4.767' Drift 
(Tie-back Assembly) - @(0-278 MD) 

J-55 7.000' OD/ 23.00# 6.366' ID 6.241' Orift - @(0-280 MO) 
Unknown Grade 5.500' 00/17.00# 4.892' ID 4.767" Drift 
(Tie-back Assembly) - @(279-299 MD) 

Cement (behind Casing) 35CF/ 30.4SX Yld=1.15 Unknown Mix 
(3.5BBLS Returns, TOC@ Surface) Actual - @(0-300 MD) 

J-55 7.000' OD/23.00# 6.366' ID 6.241' Drift - @(281-324 
MO) 

Cement (behind Casing) 258CF/ 89SX Yld=2.83 Class C 
35%SF 10%Gypsum 10%Spherelite 2%CaCl2, 12.5PPG (67CF 
Returns, TOC @ Surface) Actual - @(0-325 MD) 

Slotted Casing/ liner 48R, 2'S, 6'C, 30M - Closed 
@(323-1639 MD) 

K-55 5.500' OD/1700# 4.892' ID 4.767' Drift - @(303-1789 
MD) 

I 
I 
i 
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r 
I 
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I I 
-7.74 -5 

Ground Elevation (MSL): 914.00 ft 

Well Depth Datum: Ground Level 

I 

' 

i 
~ 
i 
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API: 

I 
0 

Range: 

Spud Date: 

I 

' 

; 
l 
i 
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l l 

I 
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' ) j 

I I 
5 7.74 

Elevation (MSL): 

0403010794 

27E 

APl12: 

Base Meridian: 

040301079400 

06/ 21 / 2023: CalGEM approved/ passed surface inspection 
05/15/ 2023: Cut out 13' plate, weld API numbers onto plate. 
Weld ID plate to well. Backfill and restore location. 
04/18/ 2023: CalGEM witnessed/ approved cement to surface 
in all annular spaces. 
04/ 04/ 2023: Dig up well at 5', slope dirt 2 to 1. Cut off well at 
5'. 
03/ 06/ 2023: Topped off well w/ cement 
13.375' Conductor Casing Wellbore Hole Size Not Reported 
· @(0-40 MD) 
Plug - Cement: 85CF/ 54.55SX, Yld=1.56, Class G, 35%SF 
(TOC@ Surface)Actual - @(0-205 MD) 
03/ 06/ 2023: Tag TOC @ 205' (CalGEM Witnessed) 
Float Colllar Nominal - 5.500" 00- 6.050' Drillout ID- 4.907" 
· @(278 MD) 
Float Colllar Nominal - 7.000' OD- 7.650' Drillout ID- 6.351" 
· @(280 MD) 
Float Shoe/ Guide Shoe Nominal - 5.500' OD- 6.050' 
Drillout ID- 4.907' - @(299-300 MD) 
Casing liner Hanger - 7.000' OD LSA • @(300 MD) 
Wellbore Hole OD- 8.7500 - @(40-325 MD) 
Casing Shoe ( 7.000 OD Casing) - @(324-325 MD) 

BASE OF OVERLYING USDW @ 648' (ESTIMATED) 

Plu(: - Cement: 95CF/ 61SX, Yld=l.56, Class G, 35%SF, Actual 
- @ 205--675 MD) 
03/ 03/ 2023: Tag TOC @ 675' 
Top of Kern River Reservoir (C_Silt) @ 690' (ESTIMATED) 

Top of Kern River Direct Injection Zone@ 97T (ESTIMATED) 

Well bore Hole Under Ream - 13.0000 - @(325-1402 MD) 

Chanac@ 1688' (ESTIMATED) 
Wellbore Hole OD-11.0000 - @(1402-1640 MD) 
Plug - Cement: 240CF/154SX, Yld=l .56, Class G, 35%SF, 
3%CaCl2, Actual - @(675-1785 MD) 
03/ 03/ 2023: Tag C/ 0 @ 1785' (CalGEM Witnessed) 
Wellbore Hole OD- 8.7500 - @(1640-1790 MD) 
Plug - Fill - @(1785-1790 MD) 
Float Shoe/ Guide Shoe Nominal - 5.500' OD- 6.050' 
Drillout ID- 4.907" - @(1789-1790 MD) 

3/11/1998 

914.00 ft 

Compl. Date: 

Correction Factor: 

3/18/ 1998 
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Attachment 4 
Public Comments Summaries and Responses for the 
Joint Public Hearing held by CalGEM and the State 

Water Board 



Gavin Newsom, Governor 

Jennifer Lucchesi, Director

State of California Natural Resources Agency | Department of Conservation 
Central District, 11000 River Run Boulevard, Bakersfield, CA 93311 

conservation.ca.gov | T: (661) 322-4031 | F: (661) 861-0279 

Public Comment Summaries and Responses 

Aquifer Exemption Proposal for the Kern River and Upper Chanac Formations, 

Kern River Oil Field 

I. Introduction:

Prior to submitting the proposal for an exempted aquifer determination for the Kern 

River and Upper Chanac Formations in the Kern River Oil Field located in Kern County, 

California to the United States Environmental Protection Agency (US EPA), the California 

Geologic Energy Management Division (CalGEM), in association with the State Water 

Resources Control Board (State Water Board), conducted a public participation 

process to solicit input on the aquifer exemption proposal. Following publication of 

notice in a local newspaper and emailing notice to interested parties, public comments 

on the proposal were accepted from November 6, 2025 through December 22, 2025. 

On December 9, 2025, CalGEM conducted a public comment hearing in Bakersfield, 

California, and representatives from the State Water Board and US EPA were also 

present. 

Over the course of the public comment period, CalGEM received a variety of public 

comments via email and at the public hearing. These comments ranged from general 

questions about the proposed aquifer exemption proposal to general concerns about 

various aspects related to oil and gas production. This document summarizes all 

comments received and presents CalGEM’s responses to those comments.  

To facilitate the process of reviewing and responding to the comments, CalGEM has 

assigned each comment a unique comment number, consisting of three components: 

first, a unique code number assigned to each commenter entity; second, a separating 

hyphen; third, a sequential number assigned to each comment from the identified 

commenter entity. Comment summaries have been arranged into groups based on 

similar topics of interest or concern. Responses to corresponding comments appear 

below the respective comment summaries, in italicized text. A table is included at the 

end of this document that provides the date the comment was received, the method 

in which the comment was provided, and the identified commenter entity.  

II. Comment Summaries and Responses:

Comments in Opposition 

Topic: General Opposition 

Comments 3-1, 4-1, 5-1, 6-1, 7-1, 8-1, 9-1, 10-1, 10-2, 10-3, 10-4, 10-5, 12-1, 13-1, 14-1, 15-1, 

16-1, 17-1, 18-1, 19-1, 20-1, 21-1, 22-1, 23-2, 24-1:

Commenters expressed general opposition to the aquifer exemption proposal and/or 

oil extraction activities, including hydraulic fracturing and enhanced oil recovery, and 

their associated impacts to beneficial use waters. 
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Response to “General Opposition” Comments: 

CalGEM acknowledges and understands the concern related to the potential risks 

associated with hydraulic fracturing or "fracking". With that being said, hydraulic 

fracturing is not a practice applied within the Kern River Oil Field. In addition, an aquifer 

exemption determination is not an approval or an entitlement to conduct enhanced oil 

recovery or any other activities. The safe conduct of injection operations is a broader 

issue not directly related to the aquifer exemption determination. Oil field activities, 

including ensuring injection pressure remains below the maximum allowable surface 

injection pressure to prevent hydraulic fracturing, are subject to regulatory oversight 

under existing laws. 

The purpose of the aquifer exemption process is to assess the characteristics of the 

aquifer at issue. The criteria for aquifer exemption are established in federal law under 

title 40, part 146.4, of the Code of Federal Regulations, and expanded upon in state law 

under Public Resources Code section 3131. Under these laws, before making a 

recommendation to the US EPA that it designate an aquifer or portion of an aquifer 

exempt, CalGEM and the State Water Board and appropriate regional water quality 

control board (collectively, the Water Boards) must first evaluate the proposed 

exemption area to confirm that: (1) the proposed exemption area does not currently 

and will not in the future serve as a source of drinking water, (2) injection of fluids in the 

proposed exemption area will not affect the quality of water that is, or may reasonably 

be, used for any beneficial use, and (3) injected fluid will remain in the aquifer or 

portion of the aquifer that would be exempted. 

Based on the information and analysis presented in the proposal materials, it is 

CalGEM’s determination that the aquifer exemption proposal satisfies the prerequisite 

criteria for submission to the US EPA, as set forth in Public Resources Code section 3131, 

subdivision (a). The State Water Board has reviewed the proposal materials and 

concurred with CalGEM’s determinations on a preliminary basis, as described in the 

State Water Board’s Preliminary Concurrence Letter, dated May 14, 2025. As discussed 

in the proposal materials, these conclusions are based on multiple factors, including the 

presence of hydrocarbons in the proposed exemption areas, the absence of water 

supply wells completed within the proposed exemption areas, and a combination of 

operational controls and geologic conditions causing injected fluids to remain within 

the areas that would be exempted. 

Regarding the use of produced or treated water for agricultural or other beneficial use 

purposes, such as deliveries to the Cawelo Water District, those uses are regulated 

separately by the appropriate water quality and public health agencies and are not 

governed by the aquifer exemption determination itself. The aquifer exemption 

decision solely addresses whether a specific portion of an aquifer may be excluded 

from protection as a potential drinking water source under the Safe Drinking Water Act. 

While CalGEM’s role is focused on subsurface injection and protection of groundwater, 

the Water Boards and agricultural and public health agencies oversee the quality of 

water used for irrigation and its safe use on food crops. In this case, the produced water 

transferred to the Cawelo Water District is regulated by a permit issued by the Central 

Valley Regional Water Quality Control Board (R5-2012-0058). Water Boards staff have 
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preliminarily determined that injection activities will not affect the quality of water that 

is, or may reasonably be, used for any beneficial use, including agricultural use.   

Topic: Expansion Of Oil Extraction Activities. 

Comment #1-1:  

Would this exemption expand the area in which fossil fuels may be drilled for and 

brought to the surface? 

Response to Comment #1-1:  

This would not expand the area for which fossil fuels may be drilled for and brought to 

the surface. It would recognize the existing quality of the aquifer and allow for a greater 

area for injection to be considered. Operators would still be required to apply for 

injection approval in the proposed exemption area. 

Topic: Current and/or Future Water Quality. 

Comment #1-2: 

Would "the existing quality of the aquifer be endangered by allowing for a greater area 

for injection to be considered?" 

Comment #2-1: 

A question about the proposal. The proposal states that only the produced water will 

be returned to the reservoir from which it is produced. Having been involved with 

upstream operations around the world I find it interesting that this field apparently 

doesn’t have to use chemicals to separate the oil and water phases. Hopefully there 

aren’t any toxic emulsion breakers, anti foam, scale inhibitors, … chemicals being used 

in the process. Also if the injection volume is being supplemented with surface water to 

increase the efficiency of the flood, then the chemicals required to control SRB’s would 

have to be considered! Perhaps cover this topic during the next review. 

Response to Comments #1-2 and #2-1: 

The source of injection fluid would be produced water from the same formation. 

Consistent with Public Resources Code section 3131(a)(2), the injected fluids are not 

expected to affect the quality of water that is, or may reasonably be, used for any 

beneficial use because (1) groundwater contained in the proposed exempted area 

contains petroleum hydrocarbons, (2) injected fluids will be of similar or better quality 

than the existing groundwater in the proposed exempted area, and (3) the injected 

fluids are expected to remain in the proposed exempted area. In order to confirm that 

injected fluids are of similar or better quality than the existing groundwater in the 

exempted area, Water Boards staff may seek the inclusion of a requirement to monitor 

for all chemical compounds and elements that constitute the chemicals and additives 

used in petroleum exploration, production, treatment, and injection where there are 

Environmental Laboratory Accreditation Program (ELAP)-approved analyses. If a 

monitoring requirement is incorporated in a UIC project approval, the operator must 

submit a work plan to the Central Valley Regional Water Quality Control Board for 

approval. 
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Topic: California’s Groundwater Aquifers. 

Comment #1-3: 

My understanding is that CA aquifers are endangered by 1) water withdrawals that 

exceed water refilling, 2) human interventions that result in contamination. Questions 

are: 1) Do CA's aquifers have the capacity to store rainwater and snow melt if both 

could be directly drained into them? And 2) How often do aquifers fill up and overflow? 

Response to Comment #1-3: 

California has a vast number of aquifers, and many aquifers have the capacity to store 

water and are routinely replenished or ‘recharged’ naturally as surface waters 

(including rain, snow melt, rivers) seep into the ground. Data from this proposal indicate 

the aquifer is isolated and is not recharged by precipitation.  

Topic: Conduit Analysis. 

Comment #23-1:  

I think one of the worries that I have is the amount of wells that are in the area and the 

amount of issues that can create with messing with the integrity of the silt formations 

and the difference in the pressure and what that can mean to the separation of the silt 

formation. Some of the risk factors that are noted for water quality and exemption is 

faulty or aging well casings. CalGEM has done state estimation -- cost estimation study 

for wells and well casings that show that there was a high degree of failure for old well 

casing which is -- there is a lot of old well infrastructure in that field. Some of the wells 

were with telephone poles or tons of paper -- literal tons of paper that were shoved 

down the holes. So I think making sure that the surrounding casings have proper 

integrity and that they haven't messed with the integrity of the silt formation that are 

meant to be sealing is important….  

Comment #23-3:  

Sorry. I took notes. I think the -- I heard that testing was done at the lower wells because 

that's kind of where the pressure pulls the water into. And I would also want to know or 

make sure that there is testing done in the northern part where the exemption is gonna 

happen to make sure that we have control tests to be able to compare the water to so 

that there is records. Because I think one of my other asks and flags is to make sure that 

there is increased monitoring in the areas around the exemption to make sure that we 

have control tests for what the water quality is now and what it could be further on 

down the line to make sure if there is any migration or issues that we can track that and 

make sure we know when it happened and when any intervention needs to be done. I 

already talked about the integrity of the silt barriers and making sure they are intact. 

And I think some of the findings were based in -- based on the fact that there's an 

assumption that the casings were gonna be properly maintained. And I think for the -- if 

there's any new casings that are gonna be used in the steam injection, that the integrity 

might be something we rely on but the integrity of the casings in the wells that already 

exist and that's something that should be relied on. And I think that's evidence in the 

cost estimation study that CalGEM did. So I would like to make sure that there's findings 

or something that can make sure that there is confidence in the fact that this increase 

or change in pressure wouldn't, you know, cause any path of less resistance to lead to 
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leaks from the old infrastructure in the oil field. So I think overall I would like to make sure 

that there's increased monitoring and testing done in and around the area, especially 

right on the border of the exemption. My house is quite close to this area so I think I'm 

saying this quite selfishly, but I think making sure that we track this is part of making sure 

that doesn't get worse is part of the responsibility to make sure that there's proper 

mitigation in place in case there is anything that happens or any migration, and making 

sure that we can find the migration as soon as possible. 

Response to Comments #23-1 and #23-3:  

Consistent with PRC 3131(c), a comprehensive conduit analysis review was conducted 

by CalGEM and Water Board staff to evaluate the potential for fluid to migrate outside 

of the proposed aquifer exemption area into overlying beneficial use aquifers. The 

review evaluated all idle and plugged and abandoned wells within the proposed 

aquifer exemption area to ensure that injected fluid will remain in the portion of the 

aquifer that would be exempted.  

As part of this review, in December 2021, the operator submitted wellbore diagrams 

and well integrity information to CalGEM and State Water Board staff for all idle and 

abandoned wells located in the proposed aquifer exemption area. State Water Board 

and CalGEM staff identified 24 potential conduit wells. The operator submitted 

mitigation strategies in 2022 and 2024 and after revisions to the proposed aquifer 

exemption boundary, seven potential conduit wells remained within the boundary. All 

seven potential conduit wells were plugged and abandoned in 2023 and verified by 

wellbore diagrams, thereby eliminating them as potential migration pathways within the 

proposed exemption area.  

With respect to concerns regarding aging infrastructure and historical well construction 

practices, CalGEM’s regulatory framework requires that all wells—whether active, idle, 

or abandoned—meet current integrity and abandonment standards to minimize the 

risk of fluid migration. Existing state law also imposes testing, maintenance, and 

management requirements for idle wells, as well as stringent plugging and 

abandonment requirements, to reduce risks associated with older wells and legacy 

infrastructure. 

An aquifer exemption determination does not authorize or approve any specific 

injection project. Any new or modified injection operation must undergo a separate 

permitting process under the State’s Underground Injection Control (UIC) program. That 

process includes a project-specific technical review of geologic confinement, pressure 

management, identification of all surrounding wells, and demonstration that injected 

fluids will be confined to the approved zone and will not adversely affect protected 

waters. Monitoring requirements are established at the project approval stage and are 

tailored to site-specific conditions, including pressure behavior, geologic sealing units, 

and nearby wells. 
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Topic: Climate Change. 

Comment #11-1: 

California, and the rest of the world, need to phase out fossil fuels. I oppose any 

expansion of fossil fuel production in our state. California must lead the nation. The 

United States, as the wealthiest country and the country most responsible for the 

climate emergency, must lead the world in ending fossil fuels. 

Response to Comment #11-1: 

CalGEM prioritizes protecting public health, safety, and the environment in its oversight 

of the oil industry while working to help California achieve its climate change and clean 

energy goals. As described in Public Resources Code section 3011, CalGEM’s mission 

includes considering measures to reduce and mitigate greenhouse gas emissions 

associated with the development of hydrocarbon resources in a manner that meets 

the energy needs of the state. 

Here, the decision at issue is not whether to approve specific activities related to 

hydrocarbon production but rather an evaluation of whether the characteristics of a 

particular aquifer align with applicable criteria set in state and federal law. If approved, 

the proposed aquifer exemption would not act as an approval or an entitlement to 

conduct injection operations, or any other activities. The purpose of the aquifer 

exemption process is to assess the characteristics of the aquifer at issue. The criteria for 

aquifer exemption are established in federal law under title 40, part 146.4, of the Code 

of Federal Regulations, and expanded upon in state law under Public Resources Code 

section 3131. Under these laws, before making a recommendation to the US EPA that it 

designate an aquifer or portion of an aquifer exempt, CalGEM and the Water Boards 

must first evaluate the proposed exemption area to confirm that: (1) the proposed 

exemption area does not currently and will not in the future serve as a source of 

drinking water, (2) injection of fluids in the proposed exemption area will not affect the 

quality of water that is, or may reasonably be, used for any beneficial use, and (3) 

injected fluid will remain in the aquifer or portion of the aquifer that would be 

exempted. Phasing out fossil fuels and greenhouse gas emissions are not among the 

criteria for aquifer exemption under applicable state or federal law. If approved, the 

proposed aquifer exemption would not excuse injection operations in the proposed 

exemption area from compliance with other applicable requirements. 

Comments in Support 

General Support 

Comments 25-1, 26-1: 

Commenters expressed general support for the aquifer exemption proposal. 

Response to Comments #25-1 and #26-1: 

Noted. 
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Comment 

Number 

Date 

Received 
Source From 

Comment 

Grouping 
Sub-Grouping 

1-1 11/6/2025 Email Peter Reimer 
Comment in 

opposition 

Expansion of oil 

extraction 

activities 

1-2 11/6/2025 Email Peter Reimer 
Comment in 

opposition 

Current and/or 

future water 

quality 

1-3 11/7/2025 Email Peter Reimer 
Comment in 

opposition 

California's 

groundwater 

aquifers 

2-1 11/6/2025 Email Jim Siefkin 
Comment in 

opposition 

Current and/or 

future water 

quality 

3-1 11/6/2025 Email Mary Burke 
Comment in 

opposition 

General 

opposition 

4-1 11/6/2025 Email Sherrill Futrell 
Comment in 

opposition 

General 

opposition 

5-1 11/6/2025 Email Robert Gaulding 
Comment in 

opposition 

General 

opposition 

6-1 11/6/2025 Email Bill Woodbridge 
Comment in 

opposition 

General 

opposition 

7-1 11/6/2025 Email Deborah Kennedy 
Comment in 

opposition 

General 

opposition 

8-1 11/6/2025 Email Cinda Johansen 
Comment in 

opposition 

General 

opposition 

9-1 11/6/2025 Email Dan Emmett 
Comment in 

opposition 

General 

opposition 

10-1 11/6/2025 Email Kyle Bracken 
Comment in 

opposition 

General 

opposition 

10-2 11/6/2025 Email Kyle Bracken 
Comment in 

opposition 

General 

opposition 

10-3 11/6/2025 Email Kyle Bracken 
Comment in 

opposition 

General 

opposition 

10-4 11/6/2025 Email Kyle Bracken 
Comment in 

opposition 

General 

opposition 

10-5 11/6/2025 Email Kyle Bracken 
Comment in 

opposition 

General 

opposition 

11-1 11/7/2025 Email Gladys Delgadillo 
Comment in 

opposition 
Climate change 

12-1 11/7/2025 Email Jeannie Ricketts 
Comment in 

opposition 

General 

opposition 

13-1 11/7/2025 Email Randy Vogel 
Comment in 

opposition 

General 

opposition 
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Comment 

Number 

Date 

Received 
Source From 

Comment 

Grouping 
Sub-Grouping 

14-1 11/7/2025 Email Adam Kaplan 
Comment in 

opposition 

General 

opposition 

15-1 11/7/2025 Email Pete Chiapella 
Comment in 

opposition 

General 

opposition 

16-1 11/8/2025 Email Tom Kunhardt 
Comment in 

opposition 

General 

opposition 

17-1 11/15/2025 Email John Lucas 
Comment in 

opposition 

General 

opposition 

18-1 11/15/2025 Email Jonathan Bailin 
Comment in 

opposition 

General 

opposition 

19-1 11/18/2025 Email Kirt Germond 
Comment in 

opposition 

General 

opposition 

20-1 11/18/2025 Email Nadine Dumser 
Comment in 

opposition 

General 

opposition 

21-1 11/18/2025 Email 
thebrandnewyear@ 

gmail.com 

Comment in 

opposition 

General 

opposition 

22-1 11/20/2025 Email 
710moz@ 

gmail.com 

Comment in 

opposition 

General 

opposition 

23-1 12/9/2025 

In-person at 

KR Public 

Hearing 

Cesar Aguirre 
Comment in 

opposition 

Conduit analysis; 

general 

opposition 

23-2 12/9/2025 

In-person at 

KR Public 

Hearing 

Cesar Aguirre 
Comment in 

opposition 

General 

opposition 

23-3 12/9/2025 

In-person at 

KR Public 

Hearing 

Cesar Aguirre 
Comment in 

opposition 

Conduit analysis; 

general 

opposition 

24-1 12/9/2025 

In-person at 

KR Public 

Hearing 

Gabriella Ojeda 
Comment in 

opposition 

General 

opposition 

25-1 12/22/2025 Email 
Zorka Gojkovich, 

Chevron 

Comment in 

support 
General support 

26-1 12/22/2025 Email 
Christine 

Zimmerman, WSPA 

Comment in 

support 
General support 
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