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Dear Mr. Biaggi:

Enclosed for your review and approval is the final Central Truckee Meadows
Remediation District, Remediation Management Plan (RMP) dated October 28, 2002.
This RMP documents the activities performed to date in characterizing the nature and
extent of tetrachloroethene (PCE) in groundwater beneath the central Truckee
Meadows and in evaluating alternative approaches to remediate the condition.
Moreover, this document describes the actions and processes that will be implemented
as part of the overall District activities to mitigate effects of PCE in the groundwater
underlying the Central Truckee Meadows.,

On July 9, 2002 a draft RMP was distributed to stakeholders that have been involved
during the process of planning and implementation of the Central Truckée Meadows
Remedtation District (CTMRD) program. Since this release, the CTMRD staff has
held dozens of meetings with the Nevada Division of Environmental Protection,
Washoe County District Health Department, Truckee Meadows Water Authority,
Cities of Reno and Sparks, and various other stakeholders. This final RMP includes
revisions that were the result of these meetings as well as written comments.

In accordance with Subsection 1 of Nevada Revised Statutes 540A.260 and NDEP
acceptance of the workplan (L. Dodgion, 8/29/97), this RMP is submitted to the
NDEP for approval. Washoe County truly appreciates NDEP’s valuable commitment
and contributions to the development of the RMP and the ongoing overall progress of
the CTMRD. The Washoe County Board of County Commissioners will be
considering approval of this RMP at their November 19, 2002 meeting. If you have
any questions about the District, or the final RMP, please contact me at (775)954-4664
or via email at jruefer@mail.co.washoe.nv.us.

Sincerely,

WMH%_“_

Penatment 6f " Jeanne Ruefer
. Manager, Water Resource Planning Division

N
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Executive Summary

Background and Limited History
PCE

PCE, an organic solvent also known as perchloroethylene, tetrachloroethylene, and
PERC, is used in a variety of commercial/industrial operations (e.g., commercial dry
cleaning, paint manufacturing and distribution, and auto repair). PCE was initially
found in groundwater within the limits of the city of Reno within the public water
supply wells operated by Sierra Pacific Power Company (now the Truckee Meadows
Water Authority (TMWA)) in 1987. Subsequent groundwater investigations have
identified widespread occurrences of PCE and other volatile organic compounds
(VOCs) in groundwater.

Legislative History

To address the presence of PCE in groundwater, which impacts both the drinking
water supply and future construction projects that penetrate the water table, Senate
Bill 489 (SB 489) was developed by a consortium of shared water and business
interests and passed by the State Legislature in 1995. This bill required the Board of
County Commissioners (BCC) to create a “Remediation District” upon the
certification of a groundwater contamination problem by either the Nevada Division
of Environmental Protection (NDEP) administrator or the district health officer or
both. Washoe County Board of County Commissioners received certification letters
from both NDEP and the Washoe County District Health Department (WCDHD) in
August 1995.

Upon receiving the certification letters, Washoe County was responsible for preparing
a plan for remediation (or Remediation Management Plan [RMP]) that must be
approved by NDEP, which identifies remedial actions that are reasonable and
economically feasible in response to the release or threat of release of any hazardous
substance into the environment, which may affect the water quality of CTM. Based
on the letters received by the County, the only hazardous substance that is covered by
the actions of the CTMRD is PCE.

Unfortunately, SB 489 lacked language allowing for the funding of the environmental
sampling needed to evaluate the condition of surface water, groundwater, soils, and
soil gas prior to the development of the RMP. In addition, SB 489 lacked mechanisms
to fund remedial action operation and maintenance expenses. Therefore, the
sampling and the development of the RMP were put on hold until the legislation
could be amended. NRS 540A was created and promulgated in 1997, allowing the
County to begin funding of the CTMRD.

Initial Funding of the CTMRD and Performed Activities

The first funds for the CTMRD were obtained through the tax roll in 1998 based on
the benefits received by the water users within Sierra Pacific Power Company’s

ES-1
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wholesale and retail service area (Figure ES-1). Note that Figure ES-1 delineates the
boundary of the CTMRD. These funds were used for the design, construction, and
operation of groundwater treatment facilities to treat groundwater produced by five
water supply wells (Kietkze Lane, Mill Street, High Street, Morrill Avenue, and
Corbett School).

The funding also allowed for the environmental sampling to be performed starting in
1998. Over the last 4 years, environmental sampling of specified surface water
locations and groundwater wells, as well as development of a comprehensive listing
and mapping of historic land use throughout the CTM, has been performed by the
County. In addition, the County has undertaken selected sampling of area sanitary
sewers.

In addition, the County retained CDM to:

m  Characterize the nature and extent of the PCE contamination beneath CTM;
m  Formalize and document the goals and objectives of the CTMRD;

m  Develop and screen candidate remedial actions; and

m  Select remedies and processes for implementation.

This work also included performing analyses to understand potential human health
risks associated with the presence of PCE, simulating groundwater flow through the
aquifer system beneath the CTM, and characterizing the contaminant transport
mechanisms influencing the migration of PCE in the subsurface. These efforts are
documented in a series of four project technical memoranda.

The initial three technical memoranda (TMs) characterize the physical, toxicological,
and hydrogeochemical setting within the CTM as it relates to the distribution and
nature of PCE, the contaminant of concern. The fourth TM provides documentation
and analyses that will apply to the selection of remedial technologies and remedial
actions for contaminant source areas of PCE. This TM would apply to those source
areas for which no viable owner is identified to assume financial responsibility for
planning and implementation of remedial actions independent of the CTMRD. These
technical memoranda are referenced throughout the RMP.

Phases of the CTMRD

The CTMRD has been, and will continue to be, implemented over three distinct
phases:

m Phase 1 - Phase 1, or Work Plan Development and Implementation Phase,
consisted of a range of activities designed to characterize the nature and extent of
the PCE contamination and to determine an effective approach to address the
condition. Additionally, Phase 1 included implementation of treatment for the

CDM ES-2
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removal of PCE at existing water supply wells. The Phase 1 activities are
documented in this RMP.

m Phase 2 - Phase 2 is the Source Identification and Remediation Phase of the
CTMRD. The Source Identification and Remediation Phase will be based on the
recommendations presented in this RMP.

m Phase 3 - Phase 3 is the Closure Phase, during which time sites and sources, as well
as the overall remediation program, will be completed. The Closure Phase of the
CTMRD is not expected to occur for the overall remediation program until
wellhead treatment of PCE is no longer needed at the public water supply wells,
which is anticipated to be many decades from now. Closure of small source area
remediation, planned and implemented in accordance with those guidelines set
forth in this document, will likely occur independent of the Closure Phase of the
CTMRD.

Purpose of the Remediation Management Plan

The goal of the RMP is to provide guidance and define remedial actions that are
needed for implementation as part of the Remediation Phase of the CTMRD. The
primary purposes of the RMP are as follows:

Provide detailed background information.
m  Provide a concise listing of recommended actions.

m  Define the boundaries of the CTMRD.

m Identify the costs associated with implementation of the RMP and the continued
funding of the CTMRD during Phases 2 and 3.

m  Present discussions related to the equitable allocation of costs among those entities
receiving benefit derived from implementation of the RMP.

m Identify key collaborative relationships among entities that need to be involved
with the implementation of the RMP.

The RMP is considered to be a “living” document, in that the overall CTMRD
program is expected to be further developed and refined based on lessons learned
during program implementation and based on ongoing stakeholder and public
comment. This RMP has incorporated input from various stakeholders based on
review of the Draft Remediation Plan, dated July 9, 2002. Any major modifications to
the RMP will require NDEP and BCC approval.

CDM ES-3
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Work Plan Development and Implementation Phase
Summary

Planning phase activities, which were initiated in 1996, consisted of multiple
components including: (1) early field investigations and groundwater sampling, (2)
design, construction, and operation of public water supply wellhead treatment on five
TMWA wells (High St., Morrill Ave., Kietzke Lane, Mill St., and Corbett School), (3)
planning, including preparation of the CTMRD Work Plans (1996 and 2001), (4) field
investigation program, (5) numerical groundwater modeling and risk analysis, and (6)
remedial technologies identification and screening. The Work Plan Development and
Implementation Phase ends with the preparation and acceptance of the RMP.

Distribution of PCE

There are substantial data available to characterize the extent of PCE - data that are
reliable, and accurate, and are representative of the state of the science that exists to
delineate contaminant extent consistent with the key goals of the CTMRD; data that
can be obtained reasonably and in an economically feasible manner. To this end, the
data used to develop the distribution of PCE in CTM included:

m Historical land use;

m  PCE studies and remedial actions on file with NDEP and WCDHD performed for
private parties;

m  Groundwater quality data collected by the County, TMWA, NDEP, WCDHD, and
various private property owners;

m  Sanitary sewer sampling results; and

m  Knowledge of the direction of groundwater flow and the fate of PCE in the
shallow and deep aquifer systems.

Figure ES-2 depicts the distribution of land use and business types that may have, or
currently handle PCE. Based on the land use information, and those other data listed
above, the potential distribution of PCE beneath CTM is presented in Figure ES-3.

Summary of Environmental Sampling and Related Activities

The various environmental sampling programs and qualitative and quantitative
analyses presented and discussed in this section can be summarized as follows:

m  PCE contamination in the groundwater beneath the CIM exists in a broad
distribution. PCE exists to depths of 350 feet or greater beneath ground surface,
over an area of as much as 16 square miles impacting perhaps as much as 200
billion gallons of water - water that is vital to the public drinking water supply in
the metropolitan Reno area.

CDM ES-4
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PCE contamination of this breadth is the result of uncontrolled or accidental
discharges from dozens to hundreds of sources and hot spots located throughout
CTM. In the Downtown Reno area alone, past investigators identified over 300
potential sources based on historical land use. Given the prevalent direction of
groundwater flow and areas of groundwater discharge, sources in the downtown
Reno area could not contribute to contamination found along South Virginia
Street, in Sparks, in the Corbett School and Mill Street wells, along Moana Lane, or
north of I-80. Each of these areas where contamination has been found outside of
Reno’s downtown area are likely to represent unique sets of sources - unique sets
of past and/or present uncontrolled or accidental discharges.

Although much of the contamination is likely a result of past PCE disposal
practices, it is possible that current PCE disposal practices may be contributing
contamination to the groundwater flow system. In particular, sampling of the
sanitary sewers in both Reno and Sparks at locations downstream of businesses
that may handle PCE indicated that “slugs” of PCE were being conveyed
unknowingly by the underground pipelines. The presence of PCE into the
sanitary sewers, albeit illegal, may constitute an ongoing source of PCE to the
shallow groundwater. Further evaluation of the sewers in connection to
groundwater contamination is warranted.

Field investigations and a review of NDEP and WCDHD project files have
identified a dozen or more sources, or suspected sources of PCE within CTM.
These sources, which include past and current dry cleaners, as well as other
locations without specific businesses associated with them, will require additional
characterization and evaluation to determine the need for and scope of remedial
actions.

Beyond contaminating the drinking water, the PCE beneath CTM may also impact
construction of future projects (both from a human health concern and a
construction dewatering points of view) that disturb the shallow groundwater
and indoor air quality within any structure placed above the contaminated
groundwater. An analysis was performed to determine if the current contaminant
distribution creates unacceptable risk to humans under either of these two
scenarios. Based on the analyses, there does not appear to be any current human
exposure that poses an unacceptable risk. It is possible that future construction
workers may be at risk to unacceptable contaminant concentrations of PCE if
sources are found at levels of 770 microgram per liter or greater (using a straight
line approximation of current risks presented in the body of the report).

Summary of Recommendations

Based on the results of the environmental sampling programs and qualitative and
quantitative analyses, the following recommendations for remedial actions and
related activities are carried into the Remediation Management Plan.

ES-5
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Wellhead treatment at the five TMWA wells (Mill Street, High Street, Morrill
Avenue, Corbett School, and Kietkze Lane) must continue to safeguard the
drinking water for the citizens of CTM.

Wellhead treatment should be added to any additional public water supply wells
operated in the area of known or suspected PCE contamination, if PCE
contaminant concentrations are found to exceed federal or local safe drinking
water standards.

Source remediation must occur to remove and/or control the effects of past and
ongoing uncontrolled and accidental discharges on the groundwater beneath the
CTM. Source remediation will need to be prioritized to allow for the appropriate
and focused expenditure of CTMRD funds on reasonable and economically
feasible actions. Source remediation will therefore consist of various phases of
source characterization, remedial and benefit evaluations, and remedial action
implementation.

At least two potential source areas and one potential source type should be further
investigated to forward remedial actions. These investigations will focus on
determining what impacts a potential source area has on the drinking water
supply and future construction activities; identifying potentially responsible
parties - such that the source can be referred to NDEP if appropriate; and
evaluating whether or not a remedial action will be reasonable and economically
feasible. The two potential sources areas are Mill Street/Kietzke Lane and Fourth
Street/Ralston. Selected areas of the Reno and Sparks sanitary sewer systems
constitute the potential source type.

Another key component of the overall remediation program is consistent and
comprehensive groundwater monitoring. The objectives of groundwater
monitoring are to track seasonal changes in groundwater elevation, to gather data
to better define the nature and extent of the PCE plume, to track changes in PCE
concentration, and to assess the influence of TMWA water supply well pumping
on the PCE plume. In addition, groundwater monitoring will include components
of sampling and analysis consistent with those defined by the U.S. Environmental
Protection Agency to support monitored natural attenuation (MNA). MNA will
be evaluated as a mechanism for reducing the toxicity, mobility, or volume of PCE
within the aquifer system (natural attenuation in groundwater systems results
from the integration of several subsurface attenuation mechanisms).

Remediation District Objectives and Goals

A presentation of the Remediation District Objectives (RDOs) and Remediation
District Goals (RDGs) is relevant to framing the components of the RMP. The RDOs,
which are based mainly on the requirements set forth in NRS 540A, are defined as:

ES-6
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m  Protect the water quality within the CTM for municipal, industrial, or domestic
uses.

m  Protect from liability property owners that did not cause or contribute to
subsurface PCE (and its degradation products) contamination that may impact
drinking water within the CTM.

The RDGs, which translate the CTMRD objectives into more specific requirements for
the selected remedial actions, have been defined as follows:

m  Maintain the continued use of CTM groundwater for public water supply.

m  Manage PCE in groundwater and/or surface water in such a manner as to protect
property owners and potable water users in the CTM.

m  Select remedial action(s) that are reasonable and economically feasible.

m  Allocate equitably the costs associated with implementation of the RMP and its
components.

Remediation Management Plan Components

The RMP is intended to identify a range of activities that will be used to control,
manage and remediate the PCE contamination beneath the CTM in both the short-
term and the long-term. Remediation of the contamination conditions consists of
providing treatment for the public water supply wells, eliminating/remediating
sources and contaminated groundwater (to the extent that such actions are reasonable
and economically feasible), and monitoring the effects of these actions on the
groundwater. Peripheral support activities are also included in the RMP, since
administrative, public outreach, and educational tasks are vital to the success of the
RMP implementation.

Therefore, the RMP components are differentiated into three categories, based on the
nature of the remedial actions to be performed and the type of benefits that are
provided by the actions.

m  Clean Drinking Water Activities - focused on the removal of PCE from the
public drinking water supply to the benefit of water users within the TMWA
wholesale and retail service area.

m  Remedial Activities - focused on the identification, characterization, evaluation
and remediation of historic sources of PCE, and the related monitoring programs
requisite to all remedial actions to the benefit of residential and commercial
property owners located above the areas containing or suspected of containing
PCE contamination.

ES-7
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m  Program Outreach, Education, and Administration Activities - focused on the
management of resources to optimize the remedial activities including outreach
and educational tasks, and project administration and fund management to the
benefit of water users and property owners.

Clean Drinking Water Activities

The goal of the clean drinking water activities described in this section is to remove
PCE from the drinking water supplied by TMWA’s groundwater production wells.
These measures include wellhead treatment and pumping plan implementation.

Wellhead Treatment

The elements of the wellhead treatment component that the County will fund are as
follows:

m  Continue to pay the debt service for the bond used to finance wellhead treatment
for the Kietzke, Corbett, Mill, High and Morrill Street wells.

m  Continue to pay for operation and maintenance of wellhead treatment for these
five wells.

m  Create a fund that can be used: to finance future wellhead treatment design,
construction, and, as appropriate, operations and maintenance for wells that do
not currently have wellhead treatment but will require it sometime in the future;
or finance other types of remedies deemed appropriate for protection and/or
treatment of groundwater produced for potable water supply (or other municipal,
industrial or domestic uses).

Pumping Plan Implementation

A pumping plan agreement was developed between Washoe County and TMWA
(formerly Sierra Pacific Power Company) defining a minimum daily quantity of water
that must be pumped from each of the five water supply wells with wellhead
treatment. The objective of the pumping plan is to maintain a degree of hydraulic
control on the deep aquifer zone impacted by PCE (i.e., to limit migration of the PCE
plume downgradient of the five water supply wells). As more information is
collected and a better understanding of the relationship between the groundwater
contamination and water supply production is developed, the CTMRD will work
with TMWA to re-evaluate and update the current Pumping Plan.

Remedial Activities

The three elements of Remedial Activities, which have been identified based on the
data collected and discussions with NDEP and WCDHD, are groundwater
monitoring, MNA, and source remediation. These activities appear, at this time, to be
the only cleanup activities that are reasonable and economically feasible.

ES-8

WAREPORTS\CTM\REMEDIATION MANAGEMENT PLAN_OCT02



Central Truckee Meadows Remediation District Executive Summary
Remediation Management Plan

Groundwater Monitoring Program

Groundwater monitoring will continue to be performed as part of the overall CTMRD
remediation program. The objective of the groundwater monitoring will be to track
water quality conditions beneath the CTM, including the naturally occurring
processes that contribute to the attenuation of shallow and deep groundwater
contamination (i.e., MNA as described below). A description of the groundwater
monitoring program including MNA components is provided in Appendix E.

Monitored Natural Attenuation (MNA)

Monitored Natural Attenuation (MNA) is an in-situ remediation technology that
involves naturally occurring processes (e.g., biodegradation, dispersion, matrix
diffusion, sorption, volatilization, and chemical degradation). These processes serve
to reduce the concentration, and in some instances, mass of contaminants in
groundwater and soils. MNA is recognized by the U.S. Environmental Protection
Agency as a viable method of remediation that can be evaluated relative to
contaminants, and the chemical, physical, and biological characteristics of the soil and
groundwater to determine its effectiveness at a particular location. This method of
remediation may be used as the sole remediation technology when it: (1) is combined
with some degree of source control; (2) is shown to be fully protective of human
health and the environment; and (3) meets remedial objectives within a reasonable
time frame. Data generated as part of the groundwater monitoring program will be
used to evaluate the effectiveness and applicability of MNA to the conditions within
the CTM. MNA may also be used in combination with other process options as a
concurrent technology, or in a phased manner following the completion of other
technologies.

Source Area Remediation

Based on the nature of the PCE contamination, it is estimated that there may be
dozens, if not hundreds, of currently unidentified sources, including both those of
historic origin and current discharges. An important component of the overall
remediation efforts will be to remediate these potential source areas that are not
related to identifiable responsible parties (given that it will be the responsibility of
NDEP to oversee remedial actions by identifiable responsible parties).

The process of conducting remedial actions on any particular source will involve
gathering that data needed to select and design remedial measures, and
implementing the selected remedy. Since the County does not have unlimited
taxpayer revenues to implement remedial actions on sources, the PCE Source
Management Process allows for ranking of potential PCE source areas based on
various criteria established to estimate the potential for sources to impact public water
supply and human health. This process, as illustrated in Figure ES-4, includes the
following linked activities:

m  Prioritization of Potential Source Areas - Based on available data from various
entities develop a prioritized listing of sites and potential source areas for further

ES-9
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action under this program. Further action may include source characterization
efforts, referral to NDEP, source remedial evaluations, and/or source remedial
actions.

m  Source Characterization - Conduct source characterization activities on those
potential source sites and areas that are determined by the Technical Working
Group (TWG) members to be of the highest priority.

m  Responsible Party Evaluations and Source Referrals - Review to determine
whether or not adequate information has been collected to differentiate a potential
source area from regional conditions, and identify a localized area or parcel as the
location of the source. Upon consultation with NDEP, and once adequate data
evidence has been collected in accordance with the available resources pursuant to
NRS 540A.280, the CTMRD will refer “potential” source areas certain cases to
NDEP for appropriate action. The Cooperative Agreement to be developed
among Washoe County DWR, NDEP, and WCDHD will refine the source referral
process.

m  Source Remedial Evaluations - For those potential source sites and areas that are
not referred to other entities or agencies, or have been returned from other entities
or agencies to be included in the CTMRD, a focused feasibility study will be
performed working with the TWG to evaluate and recommend selection of a
remedial action for that source that is reasonable and economically feasible. The
result of the focused feasibility study will be production of a Site Specific
Remedjiation Plan that will be developed by the TWG collaborative process which
includes the CTMRD, NDEP, and WCDHD.

m  Benefit Evaluations - Evaluate and identify potential changes in water user
and/or property owner benefits related to the proposed remedial action.

m  Source Remediation - Implement a Site Specific Remediation Plan for those
sources that have been selected, based on priority and available funding.

The implementation of the PCE Source Management Process will require a consistent
commitment of resources and the collaboration of the TWG members since the
activities to be performed by the CTMRD within any calendar year will be dependent
on changing site conditions, data, and priorities. To coordinate the actions and
sharing of information among these entities related to the management of sources, a
Cooperative Agreement will need to be developed and executed. This agreement
would define the nature of the relationship(s) and the standard processes that the
entities will follow to implement the PCE Source Management Process.

CDM ES-10
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Program Outreach, Education, and Administration Activities

Program outreach, education and administration include those activities related to the
management of resources needed to implement the RMP components defined in this
section.

Public Outreach and Education

The objective of this element is to perform activities related to:

m Provide members of the community with educational information regarding the
CTMRD, the RMP components, the management and expenditures of tax dollars,
and the status of the project activities using media and public information channels.

m Conduct occasional community workshops for promoting information exchanges
and creating a forum for public feedback.

m Establish and maintain a CTMRD Public Advisory Group consisting of key project
stakeholders and implementers (e.g., NDEP, WCDHD, TMWA, City of Reno, City
of Sparks, area business interests, neighborhood advisory boards, citizen advisory
boards, etc.) to:

e Promote technology and information transfer;
e Stimulate effective sharing of ideas;

¢ Create means to evaluate and exchange viewpoints on public policy associated
with the implementation of the CTMRD and related matters; and

¢ Generally allow for a direct feedback mechanism from various project
stakeholders and implementers to Washoe County and the Board of County
Commissioners.

Project Administration Tasks

The objective of these activities is to manage the resources of the County (both human
and financial) with respect to implementation of remedial and programmatic
activities. Project administration tasks include, but are not limited to, management of
County staff, database and information management, fund management, tax bill
development and billing support, and facilitation of institutional and
intergovernmental communications.

Implementation Review

Note that on an annual basis, the CTMRD program will be reviewed in terms of the
appropriateness of activities and the funds spent and retained (e.g., trust funds) over
the previous year. The objective of the review will be to identify:

m  Available funding for source remediation.

cm ES-11
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m  Available funding for design and construction of new treatment at public water
supply well(s).

m  Available funding for source prioritization, characterization, and remedial
evaluations.

m  Need for additional benefit areas within CTM related to specific source areas and
groundwater plumes.

The review will result in the development of a group of resolutions and/or
ordinances that will be brought to the BCC for consideration and action.

Remediation Management Program Implementation

The conditions of PCE contamination within the CTM - extensive area of impact;
multiple sources; consistent, low level of contamination - require an innovative
approach for management and remediation. The RMP defines a “first of its kind”
remediation program for the CTMRD. Implementation of the program will require
not only the cooperative efforts of the Technical Working Group members, but also
the involvement and input from a broad range of project stakeholders. The full range
of program activities that make up Phase 2 of the CTMRD (Source Identification and
Remediation Phase) includes the primary remediation program components
identified in Section 3 as well as a series of program initiation activities that are
required for successful implementation of the overall program.

A number of program initiation, or set-up, activities have been identified, that need to
be performed during the first months of the RMP implementation. The intent is to
establish the roles and responsibilities of each of the key stakeholders (i.e.,
governmental entities, water purveyors), to assist the CTMRD in meeting its
objectives and goals. The program initiation activities, which will be a District focus
during the first year of RMP implementation, include development of cooperative
agreement with NDEP and WCDHD. Each of these sets of activities is described
below.

m  Cooperative Agreement. A model Cooperative Agreement needs to be developed
to allow the members of TWG to coordinate relevant operations and process
activities, establish roles and responsibilities, define communication protocols,
and commit appropriate resources to the RMP implementation. The Cooperative
Agreement, which will be developed in accordance with NRS 227.080 (Interlocal
Cooperation Act), will establish the relationships among the signatories and guide
the TWG's involvement in the implementation of the remediation program of the
CTMRD. The Cooperative Agreement will also be used to define the ground
rules for refining program goals and operating procedures over time. Protocols to
be addressed include:

ES-12
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«  Regular Periods of Program Evaluation. This issue relates to how the processes
that make-up any particular program component are to be evaluated for
effectiveness, efficiency, and applicability on a regular basis, so that the
remediation management program maintains its focus and applicability over
the span of its use.

o Data Management and Reporting Protocols. This issue relates to how the various
entities will standardize data collection activities and project reporting
requirements, and share and manage data. Given the number of entities
involved in the implementation of the program, mechanisms may need to be
created to ensure that relevant data is provided to the CTMRD as public and
private entities collect information.

Table ES-1 presents a listing of currently identified activities that need to be
performed to initiate implementation of the Remediation Phase of the CTMRD and a
summary of the key attributes that need to be developed for each activity.

Remediation Program Cost Components

The CTMRD remediation program components will be funded through the use of
annual funding accounts. These funding accounts will be created as either annual
allowance accounts or trust fund accounts, as described in more detail below.

It is important to note that the Remediation Program costs are capped at the total
costs indicated by the sum of the annual allowances and the trust funds, or about
$2,400,000. Although the use of these funds, and the allocation of the funds to each of
the annual allowances or trust funds from year to year may vary, the amount received
by the CTMRD though the County’s tax bill will remain the same from year to year
(established as a minimum level of funding). Only under special circumstances
approved by the BCC will the amount of funding to CTMRD be altered.

Annual Allowance Accounts

Annual allowance accounts will be utilized to fund activities that will occur every
year, based on the priorities of the CTMRD, the need for a specific activity, and the
availability of funds. Specific cost allowance funds are highlighted below:

Current Wellhead Treatment Facilities and Pumping Plan Implementation. These
expenditures would include debt service payment on bonds for construction of the
existing water supply well treatment systems or operations and maintenance (O&M)
costs associated with these systems, including replacement of treatment facilities.
These costs would also include the continued implementation of the Pumping Plan
agreed upon between the County and TMWA in 1998, which requires TMWA to
pump the five wells with wellhead treatment year round to maintain hydraulic
control of the deep aquifer system to a reasonable degree. It is anticipated that the
Pumping Plan will be amended in the future so as to be consistent with CTMRD
needs.

CDM ES-13
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Executive Summary

Table ES-1

Summary of Activities Required to Implement Source Identification and Remediation Phase of the CTMRD

Activity

Key Stakeholder Organization with Washoe
County Department of Water Resources

Summary of Activity Requirements

NDEP | WCDHD | City of | City of | TMWA
Reno Sparks
PROGRAM INITIATION ACTIVITIES
Prepare and Execute v v e Engagement methods
Cooperative Agreement e Relationships, roles
e Resources allocations
e Communications protocols
¢ Information sharing
e Reassignment protocol (from
NDEP back to CTMRD)
CLEAN DRINKING WATER ACTIVITIES
Wellhead Treatment v v e Continue debt service and O&M
Pumping Plan Review v ¢ Data sharing
Procedures e Modeling
e Contingency plan development
REMEDIAL ACTIVITIES
Groundwater Monitoring v v v e Develop Scope
Program/MNA e Receive and Evaluate Bids
e Perform Monitoring
¢ Disseminate Results
¢ Coordinate Data Collection and
Management Policies
Develop Policies and v v e Define Data Collection and
Protocols for Management Procedures
Implementing Source e Define Review and Comment
Prioritization, Source Protocols
Characterization, Source « Define Reporting Methodologies
Referrals, and Source « Define Communication Protocols
Remediation
Responsible Party v e Responsible Party corrective
Evaluation and actions
Enforcement Actions by e Responsible Party cost recovery
NDEP
OTHER ACTIVITIES
Characterization of v v v v e Develop Scope
Sanitary Sewer Impacts e Receive and Evaluate Bids
on Shallow Groundwater e Perform Monitoring
e Disseminate Results
e Coordinate Data Collection and
Management Policies
Evaluation of PCE Ban v v v v v e Conduct Evaluation of Other State
Legislation Programs
o FEvaluate Legislative Requirements
Evaluation of PCE/Dry v v v v v e Conduct Evaluation of Other State
Cleaner Fund Programs
e FEvaluate Legislative Requirements

WAREPORTS\CTM\REMEDIATION MANAGEMENT PLAN_OCT02
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Source Management Elements include source prioritization, characterization,
feasibility studies, and analysis of benefits.

Project Outreach, Education and Administration Costs include those costs that will
be incurred by the County in the efforts to conduct and maintain public outreach and
educational programs and for administration and management of the CTMRD. These
funds will be used to support performing public outreach and educational programs
including providing information repositories in public places, conducting public
workshops, and implementing community outreach programs. These funds will also
support employee salaries and expenses associated with database and information
management, program communications within the CTMRD and with NDEP and
WCDHD, budget and account management, billings, and associated contractor
procurement.

Trust Fund Accounts

Trust funds will be maintained in interest bearing accounts that will be used to
support large capital expenses and operation and maintenance programs, as needed.
In any one year, a trust fund account may or may not be used to support specific
Remediation District activities.

Trust fund accounts continue to receive monies from annual Remediation District
contributions and from interest received through the interest bearing accounts. These
funds are then dispersed through large single capital cost draws, or for ongoing
operations and maintenance. These trust funds may also be used to reimburse entities
that are not responsible for the PCE contamination, but who have performed remedial
actions consistent with the CTMRD program.

During the implementation of the remediation program, parties responsible for the
investigation and cleanup of particular PCE sources may be identified. If funds used
to cover the cost of remedial actions by the CTMRD can be recovered from these
responsible parties, monies will be provided back to the CTMRD and placed into
these trust funds.

Anticipated trust fund account expenditures are highlighted below:

m Future Wellhead Treatment Facilities. If PCE is detected in an existing water
supply well without wellhead treatment, design and installation of a new
groundwater treatment system may be required. The trust fund account would be
the source of funds for this activity. The trust fund account would be the source of
funds for this activity assuming one new well every three years requires wellhead
treatment.

m Remediation of PCE Sources. If a PCE source is identified as part of the Source
Management Activities and is not managed through NDEP, trust fund monies will
be used to cover the cost of design and installation of remediation systems or

CDM ES-15
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operations and maintenance of new remediation systems once an evaluation of
remedial options and benefits is performed.

Cost Summary

A breakdown of costs based on the Remediation Management Program components
described above is presented in Table ES-2.

Table ES-2
Remediation Management Plan Budget
Central Truckee Meadows Remediation District
Cost and Type of Fund

Estimated Cost Annual Trust Fund
Remediation Management Plan Allowance | Categories
Program Element Cost
Categories

CLEAN DRINKING WATER ACTIVITIES
Pumping Plan Implementation *
Annual Bond Payment $400,000 v
Annual O&M Costs $300,000 v
Replacement of existing facilities $300,000 v
Wellhead Treatment Trust * $430,000 v
Total $1,430,000

REMEDIAL ACTIVITIES
Groundwater Monitoring/ Monitored Natural
Attenuation $200,000 v

Source Area Remediation

Source Prioritization $30,000 v

Source Characterization $170,000 v

Source Evaluations (mini-feasibility studies $100,000 v

and benefit analyses)

Source Remediation $200,000 v
Total $700,000

PROJECT OUTREACH, EDUCATION, AND ADMINISTRATION

Public Outreach and Education $150,000 v
Project Administration $120,000 v
Total $270,000

TOTAL PROGRAM COST $2,400,000

Notes:

1
2

Pumping Plan Implementation includes costs for current wellhead treatment of TMWA water supply wells.
Wellhead Treatment applies to design and construction of treatment facilities for future contaminated production
wells.
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Summary of Benefits

An important element of the Work Plan Development and Implementation Phase was
to define the allocation of costs for the Source Identification and Remediation Phase of
the project. In accordance with the enabling legislation, NRS 540A, the BCC may
recover the costs of developing and implementing the RMP by imposing an annual
fee for properties within the CTMRD. This fee, which may be based on annualized
water usage, is to be weighted and adjusted between parcels or properties within the
CTMRD based on varying levels of contamination, impacts to property values
resulting from the implementation of the RMP, or any other factors deemed
appropriate and reasonable by the BCC. To date, the CTMRD has been funded
through a fee based on water use for all entities within TMWA’s wholesale and retail
service area. The fee has been assessed as a line item on the annual tax bill.

Three distinct benefit groups that will exist once the Source Identification and
Remediation Phase of the CTMRD begins have been identified as a result of the
various environmental sampling and related analyses. Each of these groups receives
a tangible benefit from the RMP components and activities. The three benefit groups
that have been identified include:

m  Water users within the TMWA wholesale and retail service area,
m  Residential property owners within the “area of potential impact”, and
m  Non-residential property owners within the “area of potential impact”.

A discussion of the location and benefit received for each of these entities is provided
in the pages that follow. Figure ES-5 presents an overlay identifying the location of
each of these two benefit groups.

Benefits to Water Users

Water users are those entities within TMWA’s wholesale and retail service area,
including the areas served by Sun Valley General Improvement District, Reno-Parr
Water Company, Panther Valley Water Company, and the Washoe County Utilities
Division. Within this boundary area, there are water use parcels (i.e., parcels of
property which have access to and utilize water from a public water supply) and non-
water use parcels. Currently, non-water use parcels located within the fee area have
not been included in the fee structure. Changes to the existing legislation during the
next legislative session (2004) are being considered as a way of including non-water
use parcels into the fee structure.

Within this area, there are approximately 85,300 water users. The primary benefit for
the water user group is access to a clean and sustainable water supply.

ES-17
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Benefits to Property Owners Within Area of Potential Impact

The property owner benefit group consists of the owners of those properties that
overlie the area that has been identified as potentially impacted by detectable
concentrations of PCE in groundwater. Figure ES-5 depicts the “area of potential PCE
impact”.

The existence of the CTMRD protects innocent property owners (i.e., property owners
that did not cause or contribute. to the contamination condition) from liability for the
costs associated with characterization and remediation of the contamination - but this
benefit is more applicable to commercial properties than residential. Given the
differences in residential and commercial property impacts associated with the
presence of groundwater contamination within CTM, two distinct subgroups have
been differentiated within the property owners benefit group - residential property
owners and non-residential property owners - since the benefits derived from the
existence of the CTMRD provides more benefit to commercial properties than
residential properties

Residential Property Owners

This group consists of the owners of residential properties that overlie the area of
potential impact. The primary benefits to individuals within this group are:

m  Ongoing actions to eliminate or reduce PCE-contaminated soils and groundwater
underlying their property, and

m  Protection of property values by avoiding a CERCLA listing, which studies have
shown may contribute to a decreased property value (up to approximately 20%
decrease).

Non-residential Property Owners

This group consists of the owners of non-residential properties that overlie the area of
potential impact. The primary benefits to individuals within this group are:

m  Ongoing actions to eliminate or reduce PCE-contaminated soils and groundwater
underlying their property,

m  Protection of property values by avoiding a CERCLA listing, which studies have
shown may contribute to a decreased property value (up to approximately 94%
decrease), and

m  Protection from individual liability for remediation of PCE-contaminated soils and
groundwater underlying their property.

Table ES-3 provides a summary of the three benefit groups within the CTMRD
boundary area and the general allocation of annual Remediation District costs to these
groups.

CDM ES-18
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Table ES-3
Benefit Group Summary
Central Truckee Meadows Remediation District
Benefit Group

Remediation Plan All Water Property Owners
Program Element Users Non-
Residential Residential
CLEAN DRINKING WATER ACTIVITIES
Pumping Plan Implementation v
Wellhead Treatment Trust v

REMEDIAL ACTIVITIES

Groundwater Monitoring/MNA v v
Source Area Remediation v v
PROJECT OUTREACH, EDUCATION, AND ADMINISTRATION

Public Outreach and Education v v v
Project Administration v v v

The specific value of the benefit, as indicated by the cost allocated to each benefit
group and parcel or property, is controlled by the language in NRS 540A. Based on
NAC 540A.265, the BCC is required to base the CTMRD fee on “a percentage of the
total amount billed in the preceding calendar year to each parcel or property within
the district for water by the provider of retail water service to the parcel or property”.
In addition NAC 540A.265 stipulates that this fee may “be weighted and adjusted
between parcels or properties within the district, if applicable, to reflect varying levels
of effect of the contamination, varying levels of value resulting from remediation or
other factors deemed relevant to the BCC”.

Based on the discussions of benefit described in the above sections, the allocation of
cost to those receiving benefit was as follows:

Table ES-4
Cost Allocation for Benefit Groups
Central Truckee Meadows Remediation District *
Remediation Program Water Users Property Owners °

Components
Clean Drinking Water Activities $ 1,430,000 $ 0
Remedial Activities $ 0 $ 700,000
Project Outreach, Education and $ 135,000 $ 135,000
Administration
;I'otal $ 1,565,000 $ 835,000

All costs are approximate - the basis of the costs listed in the table is provided in
Section 5, Remediation Management Program Cost Summary.

The allocation of costs between residential and commercial property owners will be
based on the a fee that is weighted or adjusted, ranging from 2:1 to 4:1 of that fee
associated with annualized water use.

2
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Section 1
Introduction

The Remediation Management Plan (RMP) was prepared by Camp Dresser & McKee
Inc. (CDM) and Bouvette Consulting on behalf of the Washoe County Department of
Water Resources (County). The RMP documents activities performed to date to
support the Central Truckee Meadows Remediation District (CTMRD or
“Remediation District”) and describes the actions and processes that will be
implemented as part of the overall scope of Remediation District activities.

As will be described below, the CTMRD was created in response to the presence of
tetrachloroethene (PCE) in groundwater beneath the Central Truckee Meadows
(CTM). The CTMRD activities will be implemented in three distinct phases.

m Phase 1 - Phase 1, or Work Plan Development and Implementation Phase,
consisted of a range of activities designed to characterize the nature and extent of
the PCE contamination and to determine an effective approach to address the
condition. Additionally, Phase 1 included implementation of treatment for the
removal of PCE at existing water supply wells. The Phase 1 activities are
documented in this RMP. Completion of the Remediation Management Plan
constitutes completion of Phase 1.

m Phase 2 - Phase 2 is the Source Identification and Remediation Phase of the
CTMRD. The Source Identification and Remediation Phase will be performed
based on the recommendations presented in this RMP.

m Phase 3 - Phase 3 is the Closure Phase, during which time sites and sources, as well
as the overall remediation program, will be completed. The Closure Phase of the
CTMRD will not occur for the overall remediation program until wellhead
treatment of PCE is no longer needed at the public water supply wells, which is
anticipated to be many decades from now. Closure of small source area remedial
activities, planned and implemented in accordance with those guidelines set forth
in this document, will likely occur independent of the Closure Phase of the
CTMRD.

1.1 Background Information

PCE, an organic solvent also known as perchloroethylene, tetrachloroethylene, and
PERG, is used in a variety of commercial/industrial operations (e.g., commercial dry
cleaning, paint manufacturing and distribution, and auto repair). PCE was initially
found in groundwater within the limits of the city of Reno. Subsequent groundwater
investigations have identified widespread occurrences of PCE and other volatile
organic compounds (VOCs) in groundwater.

To address the presence of PCE in groundwater, which affect both the drinking water
supply and future construction projects that may penetrate the water table, Senate Bill
489 (SB 489) was developed by a consortium of shared water and business interests
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and passed by the State Legislature in 1995 (Appendix A). This bill required the
Board of County Commissioners (BCC) to create a “Remediation District” upon the
certification of a groundwater contamination problem by either the Nevada Division
of Environmental Protection (NDEP) administrator or the district health officer or
both. Washoe County BCC received certification letters from both NDEP and the
Washoe County District Health Department (WCDHD) in August 1995. Appendix A
provides copies of the letters received from NDEP and WCDHD. Upon receiving the
certification letters, the Washoe County BCC was responsible for preparing a plan for
remediation that must be approved by NDEP, which identifies remedial actions that
are reasonable and economically feasible in response to the release or threat of release
of any hazardous substance into the environment, which may affect the water quality
of CTM. Based on the letters received by the County, the only hazardous substance
that is covered by the actions of the CTMRD is PCE and its degradation products.

The current phase, or Work Plan Development and Implementation Phase, of the
CTMRD was initiated in 1995, in response to the certifications received by the County.
The earliest Phase 1 action involved the development of the Central Truckee Meadows
Remediation District Final Work Plan (1996 Work Plan; CDM, 1996). The 1996 Work
Plan, which was approved pursuant to NRS 540A.260 by NDEP in a letter dated
August 1997 (presented in Appendix A), identified the need for environmental
sampling to evaluate the condition of surface water, groundwater, soils, and soil gas
prior to the development of the Remediation Management Plan.

Unfortunately, SB 489 lacked language allowing for the funding of the Work Plan
activities, which were needed to develop the plan for remediation. In addition, SB 489
lacked mechanisms to fund remedial action operation and maintenance expenses.
Therefore, the Work Plan and the development of the Remediation Management Plan
were put on hold until the legislation could be amended. NRS 540A was created and
promulgated in 1997, allowing the County to begin funding of the CTMRD. NRS
540A is attached in Appendix A.

The first monies for the CTMRD were obtained through the tax roll in 1998 based on
the benefits received by the water users within the Sierra Pacific Power Company
(SPPCo) wholesale and retail service area (Figure 1-1). These funds were used to
reimburse SPPCo for the design, construction, and operations of groundwater
treatment facilities to treat groundwater produced by five water supply wells
(Kietkze, Mill, High, Morrill, and Corbett). The Truckee Meadows Water Authority
(TMWA) has since taken over operations of the SPPCo water supply wells.

The funding also allowed for the Work Plan activities to be performed starting in
1998. Over the last 4 years, environmental sampling of specified surface water
locations and groundwater wells, as well as development of a comprehensive listing
and mapping of historic land use throughout the CTM, has been performed by the
County. In addition, the County has undertaken selected sampling of area sanitary
sewers (discussed in more detail in Section 2.3.1.10, and Washoe County, 2002).
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In addition, the County retained CDM to update the 1996 Work Plan and to develop
the RMP. The Final Updated Work Plan (Updated Work Plan; CDM, 2001) identified
the following activities as critical to the development of the RMP:

m Characterize the nature and extent of the PCE contamination beneath CTM;
m Formalize and document the goals and objectives of the CTMRD;

m Develop and screen candidate remedial actions; and

m Select remedies and processes for implementation.

Discussions regarding site history; planning and development of the CTMRD
program; and the site conceptual model for the CTM are compiled in the Updated
Work Plan (CDM, 2001). To further characterize the nature and extent of PCE
contamination and evaluate candidate remedial actions, analyses were performed to
understand potential human health risks associated with the presence of PCE,
simulate groundwater flow through the aquifer system beneath the CTM, and
characterize the contaminant transport mechanisms influencing the migration of PCE
in the subsurface. These efforts are documented in a series of four project technical
memoranda. The technical memoranda, which were prepared to facilitate County,
NDEP, and WCDHD review of elements in the ongoing development of the RMP, are
highlighted below.

m Technical Memorandum -- Field Investigation Program Data Summary, dated July 9,
2002 (CDM, 2002a).

m Technical Memorandum -- Human Health and Environmental Risk Analysis, dated
revised - July 9, 2002 (CDM, 2002b).

m Technical Memorandum -- Groundwater Modeling, dated July 9, 2002 (CDM, 2002c).

m Technical Memorandum - Remedial Technologies Identification and Screening, dated July
9, 2002 (CDM, 2002d).

The initial three technical memoranda (TMs) characterize the physical, toxicological,
and hydrogeochemical setting within the CTM as it relates to the distribution and
nature of PCE, the contaminant of concern. The fourth TM provides documentation
and analyses that will apply to the selection of remedial technologies and remedial
actions for contaminant source areas of PCE. This would apply to those source areas
for which no viable owner is identified to assume financial responsibility for planning
and implementation of remedial actions independent of the CTMRD. These technical
memoranda are referenced throughout the RMP. They are attached as Appendices B,
C, D and E, respectively.
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1.2 Purpose of the Remediation Management Plan

The goal of the RMP is to provide guidance and define actions that are needed for
implementation as part of Phase 2 of the CTMRD. The primary purposes of the RMP
are as follows:

m Provide detailed background information. The recommendations presented herein
constitute a range of actions based on investigations, evaluations, and analyses
performed during the past three years, including the field investigations conducted
in accordance with both the 1996 and 2001 Work Plans. Data generated during this
period are provided in Appendix B.

m Provide a concise listing of recommended actions. The recommended actions
include institutional processes that are a crucial component of the future
Remediation Program.

m Define the boundaries of the CTMRD.

m Identify the costs associated with implementation of the RMP and the continued
funding of the CTMRD during Phases 2 and 3.

m Present discussions related to the equitable allocation of costs among those entities
receiving benefit derived from implementation of the RMP.

m Identify key collaborative relationships between entities that need to be involved
with the implementation of the RMP.

The RMP is considered to be a “living” document, in that the overall CTMRD program
is expected to be further developed and refined based on lessons learned during
program implementation and based on ongoing stakeholder and public comment.
This RMP has incorporated input from various stakeholders based on review of the
Draft Remediation Plan, dated July 9, 2002. Any major modifications to the RMP will
require NDEP and BCC approval.

1.3 Implementation of the Remediation Management
Plan

The Washoe County BCC has decision-making authority relative to: development;
implementation; and, when necessary, the revision of the RMP. The BCC is also
responsible for funding for the various program elements defined in this RMP. The
overall responsibility for implementation of the RMP rests with County DWR, in
collaboration with NDEP, and WCDHD.

m Washoe County Department of Water Resources. The County DWR was

delegated from the BCC the responsibility to develop and implement the Work
Plan and the RMP. In this role, County DWR has assumed the responsibility for
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carrying out the Phase 1 activities, and for carrying out future Phase 2 and Phase 3
activities.

m Nevada Division of Environmental Protection. In accordance with NRS 540A,
NDEP is a signatory of the certification acknowledging the existence of PCE
groundwater impacts within the CTM and the need for the creation of the CTMRD.
Under NRS 540A.260, NDEP is also responsible for approval of the RMP. NDEP
also administers the state’s environmental programs related to corrective actions
and water pollution control.

m Washoe County District Health Department. In accordance with NRS 540A,
WCDHD is also a signatory of the certification acknowledging the existence of PCE
groundwater impacts. The WCDHD also co-administers the Safe Drinking Water
Act program in concert with the Nevada State Health Division. The WCDHD is the
primary regulating entity for the wellhead treatment of the TMWA wells.

These three entities have been involved in the development of the RMP through a
series of Technical Working Group (TWG) meetings. Collaboration among these
three entities during implementation of the remediation program components will
help to ensure the protection of the drinking water supply within the CTM.

1.4 Remediation Management Plan Organization

This RMP consists of nine sections. Section 1, Introduction, provides background
information, and defines the purpose of the RMP. Section 2, Summary of Work Plan
Implementation Phase Activities, provides a detailed description of the physical,
toxicological, and hydrogeochemical setting within the CTM, based in large part on
the CTMRD program investigations and evaluations performed to date. Section 3,
Remediation Management Plan Components, presents the objectives and goals of the
CTMRD, and a detailed description of the recommended components of the RMP
remediation program to mitigate the impacts of PCE found beneath CTM. Section 4,
Implementation Activities and Schedule, presents a schedule for implementation of the
RMP program elements. Program costs, and the equitable allocation of these costs,
are critical issues associated with the implementation of the overall remediation
program. Section 5, Remediation Management Program Cost Summary, discusses the
costs of the individual components of the proposed remediation program. Section 6,
Benefit Analysis, addresses the allocation of costs to water users and property owners
within the boundaries of the Remediation District. Section 7, Management of the
Central Truckee Meadows Remediation District, highlights the interactions among the
various public entities as they relate to the ongoing operations/actions of the
CTMRD. Section 8, Nevada Revised Statute 459.500 Jurat, was prepared in accordance
with State of Nevada requirements. This RMP concludes with Section 9, References.
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Section 2

Summary of Work Plan Development and
Implementation Phase Activities

2.1 Introduction

The objectives of this section are to provide a description of the range of activities that
have been performed as part of Phase 1, Work Plan Development and
Implementation Phase, of the CTMRD and to provide an overview of the results,
conclusions, and recommendations for further remedial activities. Phase 1 activities,
which were initiated in 1996, consisted of multiple components: (1) early field
investigations and groundwater sampling, (2) design, construction, and operation of
public water supply wellhead treatment, (3) planning, including preparation of the
CTMRD Work Plans (1996 and 2001), (4) field investigation program, (5) numerical
groundwater modeling and risk analysis, and (6) remedial technologies identification
and screening. These efforts, which culminated in the development of this RMP, are
highlighted on Figure 2-1.

Based on the body of work performed during the Work Plan Development and
Implementation Phase of the CTMRD, a conceptual model of contamination was
developed. This conceptual model, presented in Section 2.4, served as the basis for
the development of the various components of the Source Identification and
Remediation Phase of the CTMRD.

2.2 Background

This section provides background information related to the CTM, including physical
setting, geology, hydrogeology, climate, and land-use.

2.2.1 Physical Setting

The Truckee Meadows refers to the topographic basin bounded by volcanic rock
outcrops of the Virginia Range and Pah Rah mountains to the east, the Carson Range
to the west, Steamboat Hills to the south, and the Peavine Mountain bedrock outcrops
to the north. Figure 2-2 outlines the physical setting of the Truckee Meadows and
identifies the CTMRD study area. The CTMRD study area is approximately defined
by McCarran Boulevard on the west, south, and east, and Interstate Highway 80 (I-80)
to the north. However, because the alluvial materials in the Reno area extend north of
I-80 and east of McCarran, the study area and, especially, the groundwater model
domain extend beyond these approximate boundaries as appropriate.

2.2.2 Geology/Hydrogeology

The geology of the area is conceptualized as bedrock basin composed of volcanic
rocks of relatively low permeability and filled with a sequence of sedimentary
deposits, which tend to decrease in permeability with depth below ground surface.
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2.2.2.1 Geologic Description

Two major deposits form the geologic composition of the Truckee Meadows: volcanic
rocks and unconsolidated, sedimentary deposits.

Volcanic Rocks

Volcanic rocks (also termed bedrock) comprise the mountains surrounding the
Meadows and the low hills along the margins of the basin, and underlie the basin fill.
In general, the volcanic rocks of the Truckee Meadows (also termed the "bedrock"),
which are extrusive in nature, consist of lava flows, tuff, agglomerate, and tuff breccia
of mostly andesitic composition, and exist at depth beneath the sedimentary deposits
of the basin. Based on information presented by McDonald Morrissey Associates
(MMA, 1993), depth to bedrock in the Central and South Truckee Meadows basins
may be greater than 3,000 feet and 2,500 feet, respectively.

The hydraulic conductivity of the volcanic rocks of the mountains is believed to be
low. Therefore, the amount of water transmitted by the volcanic rocks to the CTM
basin is hypothesized to be relatively small.

Sedimentary Deposits
Cohen and Loeltz (1964) indicate that the unconsolidated deposits filling the CTM
basin are comprised of the Truckee Formation and alluvium.

m  Truckee Formation. The Truckee Formation is exposed in the northwest part of
the study area where the Truckee River enters the basin. In areas where the
formation is exposed, it is composed of massive to thinly bedded siltstone, silty
sandstone, sandy conglomerate, diatomite, and diatomaceous silt- and
sandstones. Drillers' logs have also characterized penetration of the Truckee
Formation by abundant blue, green, and gray clay. The formation is considered
less permeable than the alluvium, although quantification of hydraulic
conductivity in this unit has been rare.

m  Alluvium. The alluvium is the most permeable formation beneath the Truckee
Meadows and is the primary unit through which water flows and contaminant
transport occurs. The alluvium is composed of varying proportions of silt, sand,
and gravel. Lenses of clay and clayey materials have also been observed,
although to a lesser degree. The alluvium has been classified into two
subdivisions termed the "younger" and "older" alluvium (Cohen, 1964).

The geophysical logging and short-term transient monitoring programs performed
during the Work Plan Development and Implementation Phase of the CTMRD
(Subsections 2.3.1.7 and 2.3.1.8, respectively) indicate a high degree of vertical
resistance to flow in the alluvial deposits within the CTM basin. It is likely that this
vertical anisotropy was caused by alternate high and low energy depositional
environments. These environments could have led to alternate deposition of alluvial
fans and lake and river deposits. These different types of units could have led to
interbedded materials by depositing alternating units of coarse and fine grained

CDM 2:2
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alluvial materials. These alternating sequences would result in vertical anisotropy
causing an overall resistance to vertical groundwater flow.

Faulted Zone

The surficial geologic mapping of the area indicates a faulted area in the vicinity of
the High Street and Morrill Avenue wells. In addition to geologic mapping of this
faulted area, evidence of fault(s) exist in water level measurements. Water level
measurements indicate an abrupt water level change of 30-40 feet between sets of
monitoring wells. This change is much greater than the 4-5 foot differences observed
at other monitoring wells in the immediate vicinity with approximately the same
horizontal spacing.

2.2.2.2 Hydrology

The CTM groundwater flow system is complex. Many different features act as
stresses on the groundwater flow system. Table 2-1 presents the primary
groundwater inflows and outflows in the CTM basin.

Table 2-1
Primary Groundwater Inflows and Outflows
Inflows Outflows
Mountain Front Recharge Pumping (Municipal, Industrial,
Domestic, Remedial)
River, Stream, Ditch Leakage Seepage to Rivers, Streams,
Ditches
Agricultural Irrigation Evapotranspiration
Lawn Watering Subsurface Outflow
Municipal Water System Leakage
Adjacent Valley Inflow
Direct Infiltration from Precipitation
Sewer/stormdrain leakage

The following list briefly describes these primary inflow and outflows. A more
complete description of these features along with estimated values are presented in
Appendix C, Groundwater Modeling TM.

Inflows

®m  Mountain Front Recharge. Mountain front recharge (MFR) is a general term for
the infiltration of surface runoff (derived primarily from precipitation and snow-
melt) into the alluvium at the foot of mountain ranges where relatively
impervious bedrock dips beneath much more pervious units of porous media. In
addition, MFR can also occur from water infiltrating into bedrock fractures and
entering the porous media flow system as subsurface flow.

m  River, Stream, Ditch Leakage. Recharge to the groundwater system can also occur
from naturally occurring leakage from surface water features such as rivers,
streams, and ditches. Water in the surface water feature can seep through the
stream bed and enter the groundwater system.

CDM 23
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m  Agricultural Irrigation. The portion of agricultural irrigation water that is not
used by plants or evaporated back to the atmosphere can recharge the
groundwater system.

m  Lawn Watering. A portion of municipal water delivered is used outdoors for
activities such as lawn watering. A portion of this water can infiltrated the
ground and recharge the groundwater.

m  Municipal Water System Leakage. Municipal water systems can also recharge the
groundwater system through leakage of the piping system. These leaks are
typical and can be a result of cracks in piping and leaks around pipe joints.

m  Adjacent Valley Inflow. This inflow consists of groundwater that enters the CTM
basin where basin joins adjacent basins. The locations of primary adjacent valley
inflow are Chalk Bluff and Spanish Springs.

m  Direct Infiltration of Precipitation. Most of the valley floor receives about 8 to 10
inches of precipitation per year. A groundwater recharge rate of 0.5 inches per
year has been estimated by Cooley et. al. (1971) and Van Denburgh (1973).

m  Sewer/Stormdrain Leakage. Leakage from municipal sewers or stormdrains has
been shown to contribute to the recharge of the groundwater system. Consistent
with leakage in municipal water systems, the leakage typically occurs as a result
of cracks in piping and leaks around pipe joints.

Outflows

m  Pumping. Groundwater pumping for domestic, municipal, and
commercial/industrial purposes occurs in the Truckee Meadows. Within the
CTM study area dewatering pumping (at Helms Gravel Pit [HGP]/Sparks Marina
Park Lake [SMPL]) and remedial pumping (at the Sparks Solvent/Fuel Site) also
occurs. The most significant amount of pumping within the basin occurs at the
TMWA wells.

m  Seepage to Rivers, Streams, Ditches. Portions of some of the surface water
features (rivers, streams, ditches) can also act as groundwater discharge locations.
In these features the groundwater levels are high enough to induce flow back into
the surface water.

m  Evapotranspiration. Evapotranspiration, which occurs mostly during the growing
season between April and October, removes water from the groundwater system
through evaporation from shallow groundwater and transpiration from plants.

m  Subsurface Outflow. Subsurface outflow from the Truckee Meadows occurs
through the alluvium underlying the Truckee River as it leaves the basin to the
east through the Virginia Range.

CDM 2.4
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2.2.3 Climate

Precipitation in the Truckee Meadows region ranges from 6 to 10 inches per year. In
the higher elevations of the Carson Range, which bound the Truckee Meadows to the
west, annual precipitation is on the order of 40 inches per year (H. Klieforth, Desert
Research Institute, unpublished map, 1983). Precipitation that falls in the Carson
Range and drains to the Truckee Meadows is a significant source of MFR.

2.2.4 Land-Use

The CTM study area includes the Reno/Sparks urban area and agriculturally
developed land. The Reno/Sparks metropolitan area has the third greatest
concentration of people in Nevada. Only Las Vegas and Henderson rank higher.

The central portion of the Reno/Sparks metropolitan business and industrial district
exists in and along the northern overbank of the Truckee River. Downtown Reno is
located both south and north of the Truckee River in the northwestern portion of the
Truckee Meadows. Older commercial establishments, as well as the historic railroad
switching yards and corridors, lie just east of downtown and west of Highway 395.
East of Reno, in Sparks, north of the Truckee River, another older commercial and
industrial area exists. This area includes the Sparks Tank Farm and railroad yard and
numerous other industrial facilities whose operations date back to the 1960s and
1970s. Recent development of additional industrial land uses has expanded to the
east of Reno-Tahoe International Airport and east of McCarran Boulevard in Sparks.

An understanding of land-use within the CTM is relevant to the work of the
Remedjiation District because of the potential for PCE discharges to soil and
groundwater from historic and existing businesses. Five categories of businesses have
been identified as potential PCE sources by the Nevada Department of Environmental
Protection (Westec/SRK, 1994):

m Paint Manufacturers/ Wholesalers

Dry Cleaners

Chemical Manufacturers/ Wholesalers

Automobile Repair
m Automobile Painters/Body Repair

These business categories were considered as part of the evaluation of the nature and
extent of PCE contamination within the CTM.
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2.2.5 Investigative Work Prior to the Existence of the
Remediation District

WESTEC/SRK

In March 1994, WESTEC and SRK produced a report for NDEP summarizing work
performed to characterize the distribution of PCE in the downtown Reno area
(WESTEC/SRK 1994). The work included a review of existing reports, installation of
new monitoring wells, sampling 21 new and existing wells to characterize
groundwater conditions and identify potential sources, groundwater modeling, risk
assessment, and evaluations of various remedial alternatives.

Results of the 1994 fieldwork indicated that the alluvium is highly variable with little
correlation between lithologic units. Groundwater appeared unconfined with no
discrete aquifer zones present with depth. Twelve monitoring wells had no
detectable PCE, 6 wells had PCE concentrations less than 10 micrograms per liter
(ug/L), and 4 wells had PCE concentrations greater than 10 pg/L. The maximum
detection of PCE was 410 ng/L. The study determined that PCE was not pervasive
throughout the study area (i.e., downtown Reno) and was generally found in discrete
locations, predominantly within the shallow aquifer zone (less than 50 feet below
ground surface [bgs]).

WESTEC/SRK gathered information to evaluate potential historic sources using city
directories from 1940 through 1991. Three hundred twenty potential sources were
identified and included dry cleaners, automobile repair and paint shops, and gasoline
service stations. Due to the large number of potential sources, correlating PCE in
groundwater to a specific source was not possible.

Groundwater modeling was performed using the MODFLOW model and the MT3D
solute transport model. Results showed that without remediation, PCE contaminated
groundwater will continue to migrate in an eastward direction. Additionally,
modeling indicated that the groundwater remediation effort would be only
moderately successful without remediation of PCE source areas.

Sierra Pacific Power Company (SPPCo) Sampling

In 1987, the SPPCo identified the presence of PCE in samples collected from five
public water supply wells as part of routine water sampling activities, which have
continued on a monthly or quarterly schedule in all wells that are in production.
Treatment systems, designed to remove PCE from the groundwater to meet the
Federal drinking water standards for PCE, were constructed in 1995 (High Street and
Morrill Avenue) and in 1999 (Corbett School, Mill Street, and Kietzke Lane).
Operation of these systems is ongoing.
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2.3 Summary of Work Plan Development and
Implementation Phase Activities

This section provides an overview of investigations and analyses performed as part of
the Work Plan Implementation Phase of the CTMRD, including field investigations
(past investigations and the field investigation program performed during 2001),
groundwater modeling, risk analyses, and the identification and screening of a range
of remedial technologies.

2.3.1 Investigative Activities

Investigative activities that have been performed since the inception of the CTMRD,
under the Work Plan Implementation Phase, have included implementation of
various 1996 Work Plan activities such as surface water sampling, and locating and
sampling existing monitoring wells. A review of CIM land use information was also
performed as an extension of the SRK effort. Monitoring well installation and
sampling, aquifer testing, geophysical logging, groundwater modeling, and risk
analyses were performed in accordance with the 2001 Work Plan. Finally, the County
undertook sampling of the area sanitary sewers with the objective of characterizing
whether residual solids existed in sanitary sewer lines beneath CTM. These activities,
with the exception of the sanitary sewer sampling and land use evaluations, are
described in detail in the Technical Memorandum - Field Investigation Program Data
Summary, a copy of which is included as Appendix B. The key results of all of the
investigative activities, including the sanitary sewer sampling and the land use
mappings, are presented in this section.

Soil, soil gas, and groundwater analytical data, and well construction data for the
CTM wells (including some well construction data for other existing wells) is
available in an environmental database that was developed during the Work Plan
Implementation Phase. Washoe County DWR staff is currently managing the
environmental database.

2.3.1.1 Surface Water Sampling

The County, in accordance with the 1996 Work Plan conducted a sampling program
to characterize the nature and extent of PCE in the Truckee River and selected storm
drains that discharge into the Truckee River in the Downtown Reno area. Grab
samples of the surface water at each of six surface water and six outfall locations were
collected in September and October 1999 and in April 2000. Surface water and outfall
sampling locations are shown on Figure 2-3.

The results of the sampling indicated that no detectable concentrations of PCE are
present in the Truckee River, even though evidence exists indicating that PCE is
present in selected storm drain discharges to the Truckee River. The absence of PCE
in the Truckee River water is expected based on the effects of volatilization and
dilution of the PCE in outfall discharges. The analytical results of the surface water
sampling effort are presented in Table 2-2.

CDM 2.7
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Central Truckee Meadows Remediation District Section 2
Remediation Management Plan Summary of Work Plan Development and
Implementation Phase Activities

2.3.1.2 Sampling of Existing Groundwater Monitoring Wells

The 1996 Work Plan outlined an aggressive program of locating and sampling
existing groundwater monitoring wells, and domestic and commercial water wells in
CTM to complement the installation of new monitoring wells. The effort was deemed
necessary given the areal and vertical extent of the aquifer system that required
characterization.

The initial effort to locate the existing wells proved to be quite challenging. Records
of well demolition, well replacement, and well owners have not been well
maintained. Many wells believed to exist based on a review of NDEP and/or
WCDHD records were not accessible to the County because of abandonment, owner
changes, or other reasons. Nevertheless, approximately 160 wells were found and
sampled by the County through the review of NDEP and/or WCDHD records,
through interviews with local consultants, and through windshield surveys of the
CTM.

Once located, the County conducted groundwater sampling efforts on a quarterly to
annual basis, depending on accessibility constraints and analytical results. The
County also surveyed the existing wells into a common datum, such that the wells
could be located both horizontally and vertically within CTM. In addition to these
monitoring wells, TMWA staff has collected groundwater samples from the 27
TMWA water supply wells. Approximately 1,200 groundwater samples have been
collected and analyzed from the 178 groundwater monitoring and water supply wells.

A listing of all wells sampled as part of Phase I activities is provided in Appendix F.
The well listing includes TMW A water supply wells, CTM wells (installed as part of the
Phase 1 investigative program - described below), and other wells. Information
provided in the table includes well designation, total depth, screened interval, and the
number of samples collected as part of the Phase I activities. The location of the CTM
wells is presented in Figure 2-4. The location of all of the wells sampled as part of the
Phase I activities is presented in Figure 2-5. The analytical results of the sampling
efforts are discussed in the Field Investigation Program Data Summary TM (Appendix B).

2.3.1.3 Well Installation

A total of 36 monitoring wells were drilled and installed, including 23 shallow wells
and 13 deep wells. Monitoring well completion details are provided in Appendix B.
The total depth of monitoring wells varied between 24.5 feet (CTM-20S) and 347 feet
(CTM-10D and CTM-12D) bgs. Groundwater was encountered at depths between
17.5 feet (CTM-20S) and 124 feet (CTM-40S) bgs. Table 2-3 lists the shallow and deep
monitoring wells and provides an overview of which wells were utilized for each of
the field investigation activities. Figure 2-4 shows the locations of the 36 monitoring
wells.

CDM 2-9
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Central Truckee Meadows Remediation District

Remediation Management Plan

Section 2

Summary of Work Plan Development and
Implementation Phase Activities

Table 2-3
Summary of Investigation Activities for

Newly Installed Groundwater Monitoring Wells
Monitor Total Hydraulic Testing
Well ID Depth Locations

(ft bgs) | Soil Gas Sampling | Geophysical
Locations Logg_ing Aquifer Test
Locations Slug Tests | Observation
Wells
Shallow Wells
CTM-1S 51 v v
CTM-2S 50 v/ (profile) v
CTM-3S 51 v v
CTM-5S 60 v v
CTM-6S 435 v v
CTM-7S 41 v v v
CTM-9S 60.5 ¥ (profile) v
CTM-11S 455 v v
CTM-13S 56 v
CTM-14S 25 v v
CTM-15S 70.5 v
CTM-16S 40.5 v (profile) v
CTM-18S 35 v v
CTM-19S 31 v v
CTM-20S 24.5 v v
CTM-21S 36.5 v v
CTM-28S 44 v v
CTM-29S 35.5 v
CTM-31S 52 v
CTM-37S 46 v
CTM-39S 38.5
CTM-40S 148.5
CTM-41S 52.5
Deep Wells

CTM-4D 180 v
CTM-8D 261 v v
CTM-10D 347 v
CTM-12D 347 v v
CTM-17D | 1995 v v
CTM-22D 252 v v
CTM-23D | 180.5 v v
CTM-25D | 177.5 v
CTM-27D | 1785 v
CTM-30D 152 v
CTM-33D 199 v
CTM-37D 85.5
CTM-38D 95.5

W:\REPORTS\CTM\REMEDIATION MANAGEMENT PLAN_OCT02
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Central Truckee Meadows Remediation District Section 2
Remediation Management Plan Summary of Work Plan Development and
Implementation Phase Activities

2.3.1.4 Soil Sampling

Soil samples were collected during borehole drilling. Three types of soil samples
were collected: continuous core for lithologic logging, undisturbed soil samples for
geotechnical analysis, and samples for environmental analysis. Borehole lithologic
logs can be found in Appendix B, the Field Investigation Program Data Summary TM.
Geotechnical analysis of undisturbed samples included grain size distribution, dry
bulk density, surface area, specific gravity, and moisture content. Soil samples
collected for environmental analyses were analyzed for volatile organic compounds
by a certified laboratory. Geotechnical and laboratory results are in Appendix B.

2.3.1.5 Soil Gas Sampling

Soil gas samples were collected from 15 shallow monitoring well boreholes. Twelve
of the samples locations had one soil gas sample collected. Three samples locations
had a profile of three samples taken at increasing depths below ground surface.

Boreholes sampled for soil gas and their associated sampling depths are listed in
Table 2-3.

Samples were analyzed for volatile organic compounds by a certified laboratory. The
sample results were used in the risk analysis to assess potential risk of indoor
inhalation from migration of volatile organic vapors through the soil and cracks in
building foundations to indoor air. Analytical results can be found in Appendix B.

2.3.1.6 Groundwater Sampling

Two types of groundwater samples were collected during the Work Plan
Implementation Phase of Remediation District field program; discrete-depth
groundwater samples and completed well groundwater samples.

Discrete-Depth Groundwater Sampling

Discrete-depth samples are formation groundwater samples collected during drilling
operations and prior to installation of the monitoring wells. For shallow borings (i.e.,
less than 100 feet in depth), samples were collected from the first encountered
groundwater. For boreholes greater than 100 feet in depth, discrete-depth
groundwater samples were collected at 20-foot intervals in order to provide a vertical
profile of dissolved VOCs in the aquifer.

Monitoring Well Groundwater Sampling

Two rounds of groundwater sampling were performed by Washoe County personnel
following completion and development of the groundwater monitoring wells. The
purpose of the initial samples was to obtain a baseline for water levels and water
quality. Samples were delivered to a certified laboratory for analysis. The first round
of groundwater samples was analyzed for a full suite of constituents, which included
volatile organic compounds, semi-volatile organic compounds, and selected inorganic
compounds. This provided a baseline analytical suite. The second round of samples
was analyzed for volatile organic compounds only, which includes PCE, the principal
contaminants of concern for the Remediation District. Over 100 samples have been
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collected from the 36 groundwater monitoring wells installed during the Phase 1 field
program.

2.3.1.7 Geophysical Logging

Geophysical logging was performed on 11 of the 13 deep monitoring wells. The
objective of the geophysical logging was to refine the understanding of lithology
within the CTM and to contribute to the development of the groundwater flow
model. The geophysical logging was performed after completion of the monitoring
wells and run through the PVC casing. Table 2-3 lists the wells that were
geophysically logged. The geophysical logging data reports are provided in
Appendix B.

One of the objectives of the geophysical logging was to evaluate the existence of a clay
layer thought to exist at a depth of about 100 feet bgs. The lithologic cores did not
support the existence of a pervasive clay layer. The response of the gamma tool, the
tool used to measure clay content in the formation, supported the field observations
indicating that significant clay content does not exist at depth within the CTM study
area.

Based on lithologic core and geological logging data, detailed cross sections were
prepared and are included as part of Appendix B.

2.3.1.8 Hydraulic Testing

The two types of hydraulic testing were performed as part of the field investigation
program - slug tests and aquifer pumping tests. The slug tests were somewhat useful
for providing local hydraulic characterization data while the aquifer pumping tests
provided hydraulic characterization data on a more regional scale.

Slug Test Data Summary

Slug tests were performed on 20 shallow wells. Slug test data were used to calculate a
range of hydraulic conductivity (K) values. The results of the slug test analyses,
including a graphical presentation of the data, are presented in Appendix B.

Agquifer Test Data Summary

In order to better understand the aquifer flow system in the Central Truckee
Meadows, the aquifer testing program was conducted over a 3-week period, utilizing
five TMWA water supply wells. Selected production wells were operating in
accordance with a pumping program agreed upon between TMWA and Washoe
County Department of Water Resources. Continuous data loggers were placed in
monitoring wells in five locations near the TMWA wells. Hourly pumping data were
obtained for the same period for the TMWA water supply wells.

Data logger results and well pumping data are presented in Appendix B. For all of
the wells, with the exception of the Peckham water supply well, the water levels in
the deep monitoring wells were directly impacted by the pumping rate in the adjacent
TMWA well(s). The aquifer pumping test using the Peckham well did not yield any

CDM 2-12

W:\REPORTS\CTM\REMEDIATION MANAGEMENT PLAN_OCT02



Central Truckee Meadows Remediation District Section 2
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useful information because the well was turned off during the entire period of the
data logger operation. The aquifer response in the deep wells was also noticeable
during periods when the TMWA wells were shut down. Data logger information
collected from the shallow aquifer observation wells did not indicate a response
during periods of TMWA water supply well pumping. To analyze hydraulic
properties near the TMWA pumping wells, the pumping time histories of the TMWA
wells were input into the groundwater numerical model. Hydraulic properties (e.g.,
vertical and horizontal hydraulic conductivity) were adjusted so that simulated water
levels reasonably replicated the observed data logger records in the observation wells
(please see Figures 4-6 through 4-13 and Section 5.2, Short-term Transient Calibration, in
the Groundwater Modeling TM - Appendix C).

2.3.1.9 Land Use Mapping

Historic PCE-users were identified for NDEP (1994) for the downtown Reno area
including automotive paint shops, gasoline and fuel stations, laundries and dry
cleaners, and paint shops. As previously indicated, WESTEC/SRK, for NDEP,
identified 320 potential PCE sources base on this analysis of past land use. The
County utilized this information and expanded the analyses to a coverage of the
entire CTM. The effort lead to the refinement of the business types of concern to
include:

m  Dry cleaners and laundry facilities

m  Chemical manufacturers and wholesalers

m  Paint manufacturers and wholesalers

m  Automobile painters and body repair shops
m  Automobile repair shops

Two databases were used to develop the historical land use maps identifying the
location of these types of businesses: maps published by Sanborn Insurance Company
and business directories published by R. L. Polk and Company.

Sanborn Insurance Company produced and revised their maps of the Reno and
Sparks over the period from 1904 to 1972. The maps, which were used to document
the risk of fire to individual properties, identify the location of buildings, the owner’s
name, and/or a general business classification for each commercial structure. The
maps from 1948 to 1955 were used for the purposes of the CTMRD mapping effort.

The Polk database contains directories of business types on an annual basis since
1920. The County inventoried businesses for the period 1935 to 1995 on five or six
year increments. The 1999-2000 Nevada Bell Yellow Pages were used to supplement
this database with more recent information.

CDM 2-13
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The Polk database identified 855 potential PCE users including;:
m 198 dry cleaners and laundry facilities

m 26 chemical manufacturers and wholesalers

m 70 paint manufacturers and wholesalers

m 131 automobile painters and body repair shops

m 430 automobile repair shops

Figure 2-6 depicts the distribution of business types that may have, or currently
handle, PCE. Based on this figure, it can be seen that potential PCE users are
scattered throughout CTM, with concentrations of businesses located:

m  In the downtown Reno area between the Truckee River and I-80;
m  In the Sparks commercial areas between the Truckee River and I-80; and
m  Along Kietzke Lane and South Virginia Street in Reno.

The identification of the area that is potentially contaminated with PCE was based in
part on the distribution of businesses represented by this figure.

2.3.1.10 Sewer Line Sampling

Between December 2000 and September 2001, the County collected samples from
wastewater sewer lines throughout the CTM. The objective of the sewer sampling
was to test for the presence of residual PCE. Residual PCE, if present, would
represent potential source areas for current and future groundwater contamination.

Leaking sewer lines have long been recognized as a major pollution source in the U.S.
As early as 1977, the EPA reported that exfiltration from sewer systems was known to
be a serious problem from a groundwater contamination standpoint (EPA, 1977).
They estimated that 5% of the 5 trillion gallons of municipal wastewater handled by
sewer systems leaked into the ground.

PCE used to be discharged into the sanitary sewer systems of Sparks and Reno as a
matter of course by businesses handling PCE prior to the development of the cities’
industrial pretreatment programs initiated in the mid-1970s. Since that time,
businesses have had limits related to the amount and concentrations of PCE that may
be discharged into the sanitary sewers, however enforcement monitoring has not been
well funded, such that businesses may have been able to discharge PCE - either as
PCE or in a diluted form - into the cities’ sanitary lines undetected.

PCE is a particularly problematic compound when discharged into the sewer. Because
it is relatively insoluble and more dense than water, it will tend to seek and reside in
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low points along sewer lines, including cracks or crevasses. Based on EPA’s findings,
and the likelihood that PCE has been discharged into the sanitary lines at some time
in the past, leakage from the sanitary sewers is a likely pathway for PCE to enter the
shallow groundwater flow system.

The County’s sewer sampling program was designed using the assumption that
residual PCE within a sewer line would continuously “bleed off” into the wastewater
stream such that wastewater sampling down gradient of a residual source would
result in PCE detections. Sewer sampling locations were identified using the rationale
that residual PCE is most likely to occur in sewer lines used by businesses that have
historically used PCE in their operations. By focusing on a portion of these potential
primary source business sites, it was believed that a small, cost effective sampling
program could be completed that would help develop an understanding of the
potential contribution to groundwater contamination of residual PCE in sewer lines.

As part of the sanitary sewer sampling program, the County collected and analyzed
367 wastewater samples from 182 manhole sites in the Truckee Meadows. These
samples were collected in sewer lines adjacent to 128 areas where either dry cleaning
facilities or chemical manufacturers/wholesalers had historically operated. The
program was performed in three phases, defined by the following objectives:

m  Phase 1: Identify sewer locations that contained detectable PCE or related VOCs.
m  Phase 2: Track PCE contamination identified in Phase 1 to its residual source.

m  Phase 3: Confirm and characterize PCE in contaminated waste streams identified
during Phase 1 and 2.

Analytical results from Phase 1 sampling identified 26 sewer lines with waste streams
that contained detectable PCE. These “contaminated” waste streams were widely
distributed throughout the study area.

Phase 2 sampling, designed to track PCE contamination identified by Phase 1 to its
residual source, was complicated by: 1) temporal variations in PCE concentrations, 2)
multiple potential PCE source areas, and 3) concerns about the possibility of active
disposal of PCE wastes into the sewer. Sample tracking at 10 of the 26 contaminated
sewer lines effectively isolated the source of PCE to discrete sections of the sewer line.
Tracking at another four localities identified multiple source areas that may contribute
PCE to the waste stream. The remaining 12 localities had non-definitive results due
either to insufficient sampling or to unrepeatable analytical results (see Figure 2-7).

Phase 3 sampling, designed to confirm and characterize detected PCE in the waste
streams of contaminated sewer lines, indicated that concentrations from samples
collected at a single site could vary by several orders of magnitude over time. In
general, the sample sites, as presented in Figure 2-6, that had the highest mean
concentration of PCE also had the greatest degree of temporal variability. As an
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example, nine samples collected at one site had a mean value of 3,981 micrograms per
liter (ug/L) PCE, with a range of 16 to 34,000 ng/L PCE. This sort of variability was
not expected prior to the onset of the study. Although it was expected that PCE
concentration would vary with the volume of flow through the sewer lines, no
relationship between flow rates and PCE concentration was observed. In light of
these findings, more quantitative fieldwork needs to be performed to assess the
reasons for temporal variation in PCE concentrations, particularly at the most
contaminated locations.

The consolidated results from all three phases of the sampling program revealed that
of the 26 contaminated waste streams identified, 18 reaches of sewer line contained
contamination (defined as wastewater whose maximum detected PCE concentration
exceeds 5 pg/L). Of those 18, nine contained anomalous and significant
contamination, defined as wastewater whose maximum detected PCE concentration
exceeded 100 pg/L PCE. The nine sub-regions that encompass each of these nine
contaminated sewer line reaches are described in detail in the County’s Sanitary
Sewer Sampling Report (Washoe County, 2002). The magnitude of PCE
concentrations in wastewater within these nine reaches of sewer line was not expected
and warrants additional investigation. Reviews of published documentation of sewer
sampling suggest that wastewater with PCE concentrations of a similar magnitude is
typical of actively discharging dry cleaning sites. Eight out of these nine sub-regions
contain active dry cleaning facilities.

Figure 2-8 summarizes the results of the sanitary sewer sampling efforts by
correlating the location of elevated detected PCE concentrations in the sanitary sewers
with detected groundwater concentrations. Based on this mapping, it can be seen that
there are locations where elevated concentrations of PCE in the sanitary lines coexist
above areas with detectable levels of PCE concentrations in the groundwater.
Although more information is needed to characterize the potential impact of the
sanitary lines on the shallow groundwater quality, it is clear that PCE contained
within the sanitary sewers may be a contributor to groundwater contamination
beneath CTM.

The sewer sampling program showed that PCE occurs in sewer lines in the Truckee
Meadows. Contaminant levels were consistent with concentration observed from
actively discharging operations. If this contaminated wastewater is the result of
residual PCE solvent or sludge residing in cracks and crevasses along the sewer line,
then remedial tactics should be focused on those sections of sewer line identified as
residual source areas. However, if the source of PCE is from actively discharging
operations, then a more active enforcement program will need to be considered by the
appropriate regulatory agencies. In either case, PCE contamination in sewer lines has
probably been, and may continue to be, a potential source contributing to
groundwater contamination in the Truckee Meadows. The fact that only 25% of the
potential primary source business sites were examined in this sampling program
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makes it likely that there are more, as yet unidentified sections of sewer line that
either contain residual PCE sources or host PCE contaminated discharge.

2.3.2 Groundwater Modeling

As part of the CTMRD project, a groundwater flow model was developed to evaluate
groundwater and contaminant movement within the CTM basin. As stated in the
Final Updated Work Plan (CDM, 2001), the objectives of the groundwater modeling
task were:

m  Develop the CTM water budget,

m  Characterize the flow patterns in the shallow and deep aquifers and the
interactions between these units,

m Estimate the capture zones of five water supply wells (High, Morrill, 4t Street,
Mill, Kietzke, and Corbett) under current and future pumping conditions,

m  Evaluate candidate remedial alternatives (with respect to effectiveness,
protectiveness of human health and the environment, etc.), and

m  Characterize the potential benefit to property owners resulting from any remedial
action (including no remedial actions beyond institutional controls and
monitoring).

Complete documentation of the groundwater flow model construction, calibration,
and results are presented in Appendix C, Groundwater Modeling TM.

2.3.2.1 Model Construction

The groundwater model was constructed based on data acquired from the previous
MMA /Guyton flow model (MMA, 1993; Guyton, 1997), Washoe County DWR,
TMWA, data collected as part of this CTMRD project, and various other sources.

The conceptual model consisted of the basic information discussed in the previous
sections. A more detailed description of the conceptual model can be found in
Appendix C, the Groundwater Modeling TM. As mentioned previously, the geology
of the area is conceptualized as bedrock basin composed of volcanic rocks of relatively
low permeability and filled with a sequence of sedimentary deposits. The
sedimentary deposits act as the primary transmitter of groundwater. Inflows to the
groundwater flow system include mountain front recharge, infiltration from rivers,
streams, and ditches, recharge from surface application of water, and direct recharge
from precipitation. Outflows consist of groundwater pumping (municipal, industrial,
commercial, domestic, and remedial), seepage to streams, and evapotranspiration.
Groundwater also enters and exits the CTM basin through subsurface flow where the
CTM basin joins adjacent valleys. Figure 2-9 shows the domain of the CTMRD
groundwater model.

CDM 217
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2.3.2.2 Model Calibration

The primary means of calibrating the groundwater flow model consisted of
simulating three transient periods.

m  Short-term Transient Calibration (August 2001): The configuration of CDM’s field
program did not allow traditional pumping tests to be performed. However,
monitoring of water levels in response to the cyclic nature of TMWA pumping
allowed for an analysis similar to a pumping test.

m  Long-term Transient Calibration (1999-2001): A suitable steady-state flow
condition does not appear to exist in the CTM basin. The 1999-2001 period was
chosen for calibration because this period contains sufficient quantity of water
level data (both temporally and spatially).

m Historical Transient Simulation (1961-2001): The historical transient simulation
results were used to check the model against other, longer-term data. For
example, the simulation results were compared to water levels at two USGS wells
that had a long period of water level data records and to the dewatering pumping
rates at Helms Gravel Pit/Sparks Marina Park Lake (HGP/SMPL).

2.3.2.3 Model Results

The modeling task resulted in some basic conclusions about the groundwater flow
regime within the CTM basin.

m  Anistropy. The modeling calibration process, along with data collected during the
geophysical logging of the new CTM wells, indicated that a high degree of vertical
anisotropy exists within the alluvial basin deposits. This anisotropy results in a
resistance to vertical flow. This resistance can result in large vertical flow
gradients. These high gradients are most prominent when the TMWA wells
pump higher rates during the summer. This vertical resistance to flow does not
appear to be the result of a continuous “aquitard” unit. Rather, the resistance
seems to be distributed through the depth of the alluvial materials. This
distributed resistance is probably the result of multiple smaller fine grained lenses
appearing throughout the basin.

m  Horizontal Flow Pattern. The general flow direction through the center of the
CTM is from west to east. As an example, Figure 2-10 shows contours of the
simulated water table elevation (shallow aquifer) at a 20 ft interval. This figure
shows the simulated water table at the end of March and August 2001. Note that
the flow directions in the shallow aquifer do not vary greatly between the two
seasons. Figure 2-11 shows contours (20 ft interval) for the simulated heads in the
deeper aquifer, approximately 150 ft below ground surface. This figure shows the
simulated results for March and August 2001. Again, the predominant flow
direction through the center of the basin is west to east. However, TMWA
pumping exerts sufficient influence during the summer months to significantly
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alter the horizontal flow directions. The summer pumping regime also sets up
higher horizontal gradients.

m  Vertical Flow Pattern. Simulated model results can be viewed in cross-section.
Figure 2-12 shows the simulated heads on an east-west cross section through the
model. This figure, again, shows the simulated results for March and August
2001. This cross section passes through the 10 TMWA wells. The significant
impacts of the TMWA wells can be seen during the summer pumping condition.
The summer conditions sets up a condition allowing more downward flow than
the winter conditions. Figure 2-13 shows the same information for north-south
cross section. Both of these figures indicate that primary change in flow directions
occurs in the center of the CTM near the main TMWA wells.

m  Seasonal Impacts. TMWA pumping, which varies seasonally, is a major stress on
groundwater levels in the CTM basin. Figure 2-14 shows simulated flow
directions in the deeper aquifer during March 2001 and August 2001. The figure
represents the simulated direction of groundwater flow during March and August
2001. This figure indicates that the direction of flow within the deeper aquifer can
vary due to the influence of TMWA pumping. These results indicate that the area
which contributes to one of the TMWA pumping wells may differ between the
summer and winter months. Therefore, the area tributary to a TMWA well
includes areas that are upgradient of the well in both the summer and winter
months.

A more complete discussion of the flow patterns, both spatially and temporally, can
be found in Appendix C.

2.3.2.4 TMWA Well Capture Zones

The impact of TMWA pumping on the overall (advective) groundwater flow
directions and the capture zones for the TMWA wells are of particular interest within
the CTM basin. Five TMWA wells are currently fitted with facilities to treat PCE
contamination in the pumped water (i.e. wellhead treatment). These wells are: High
St., Morrill Ave., Kietzke Lane, Mill St., and Corbett School. Pumping at these wells is
maintained at prescribed rates based on a pumping plan set up by Sierra Pacific
Power Company (now operated by TMWA) (SPPCo 2000).

To better understand the flow system and its relationship to TMWA pumping,
capture zone simulations were made for the TMWA wells. Capture zones depict the
areas that are tributary to a groundwater discharge point (e.g. a pumping well).
Figures 2-15a and 2-15b shows the simulated water table capture zones for the TMWA
wells. These capture zones were simulated to represent long-term flow paths (e.g. an
“eventual” flow path). The simulated flow field from August 1999 to August 2001
was repeated through the length of the simulation. Therefore, the simulated flow
field used in these simulations accounts for seasonal variations in TMWA pumping,
but at 1999-2001 levels. The apparent separation between the pumping well and its
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corresponding capture zone is related to the vertical separation between the well
screen and the capture zone location. The TMWA wells are primarily screened deep
in the aquifer. The capture zones represent the area tributary to the wells from the
water table. Appendix C further discusses the vertical extent of the capture zones.

These figures indicate that the majority of the downtown area west of 1-395 and
between the Truckee River and I-80 is tributary to the High Street, Morrill Avenue,
and Kietzke Lane wells. Therefore, these wells would likely receive the majority of
the contamination emanating from those known and unknown sources in these areas.
The Mill Street and Corbett School wells appear to produce water that is tributary
from the South Virginia Street area. It should be noted that the TMWA wells also
draw water up from below the wells screens (i.e. not all the water pumped from the
TMWA wells has passed downward to get to the well screen).

2.3.3 Risk Analyses

As part of the Work Plan Implementation Phase, human health and ecological risk
analyses were performed to evaluate the risk associated with contaminants in shallow
groundwater and in other media that may be impacted by contaminants in shallow
groundwater (e.g., off-gas from shallow groundwater with migration into indoor air).
The results of the risk analyses were used to determine the need for remediation of
these media. Potential human health impacts associated with contaminants in deep
groundwater were evaluated only qualitatively. The risk analyses for human
exposure to shallow groundwater and deep groundwater and the environmental
impacts to ecological receptors are summarized in the following sections. The Human
Health and Ecological Risk Assessment TM is provided in Appendix D.

2.3.3.1 Shallow Groundwater

Shallow groundwater at the Site is not currently used for drinking water purposes
and is not expected to be used for such purposes in the future. However, construction
workers who excavate below the groundwater table could be exposed directly to
contaminants in shallow groundwater. This possibility is evaluated in the risk
analysis. Potential human health risk associated with contaminants in shallow
groundwater and media that may be impacted by shallow groundwater (surface
water, sediment, indoor air, and ambient air) were evaluated

Soil gas, surface water, and sediment exposure pathways were not considered
complete and were not further evaluated in the human health risk analysis. The
maximum detected concentrations for all chemicals in soil gas were below the
screening criteria, so no chemicals were selected as chemicals of potential concern
(COPCs) for soil gas. No volatile organic compounds (VOCs) were detected in the
surface water samples from locations not directly associated with outfalls. Sediment
data for the CTM are not available and the COPCs for shallow groundwater at the
CTM do not tend to partition to sediment.
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For the analysis, the CTM study areas A through H from the Final Updated Work
Plan (CDM, 2001) were slightly revised to incorporate all of the groundwater
sampling points. These areas were used to divide the data for calculation of exposure
concentrations and calculation of the human health risks. The following bullets
summarize the results of the risk analysis for exposure to shallow groundwater.

m  Three COPCs - benzene, MTBE, and PCE - were selected as COPCs for shallow
groundwater. Exposure to shallow groundwater was quantitatively evaluated for
construction workers for the following pathways - incidental ingestion of shallow
groundwater and dermal contact with shallow groundwater.

m  Total incremental cancer risk estimates from exposure to groundwater by
construction workers range from 5 x 109 at Area E to 4 x 10¢ at Area F (Figure
2-16). Total cancer risk estimates for all areas except Area F are equal to or less
than 10-¢. As outlined in the National Contingency Plan (NCP), incremental
cancer risks to an individual in the range of 10-¢ to 10+ are generally considered
acceptable by USEPA (1990). The estimated cancer risk for Area F (4 x 10-¢) is at
the bottom of the acceptable 10 to 10+ risk range. Approximately 99% percent of
the cancer risk estimate for Area F is from exposure to benzene and approximately
1% of the risk estimate is from PCE. These results suggest no unacceptable cancer
risks from exposure to PCE for construction workers within the CTM. The cancer
risk estimate for benzene is at the bottom of the acceptable risk range, suggesting
no substantial risks from exposure to benzene in groundwater.

m Estimated hazard indices (HIs) are less than one for all exposure areas except Area
F, which had an estimated HI of 2 (Figure 2-15). Approximately 90% of this HI
estimate is from benzene and approximately 9% is from MTBE and the remaining
1% is from PCE. The estimated HI above one indicates some potential for adverse
noncancer health effects from exposure to benzene for construction workers, who
have relative intensive exposure to groundwater in Area F (e.g., ingest 5 ml of
groundwater almost daily for an entire year).

2.3.3.2 Deep Groundwater

Deep groundwater within the CTM study area is an important part of the public
drinking water supply. Because drinking water supplies must meet state and federal
maximum contaminant level (MCLs), it is not necessary to conduct quantitative risk
analyses and to determine site-specific remediation goals for the deep aquifer.
However, chemicals that exceed MCLs need to be addressed in the remediation
planning as part of the CTM Remediation District Project. The following bullets
summarize the qualitative discussion in the risk analyses on the exposure to deep
groundwater.

m  According to field investigation data, benzene, MTBE, PCE, and trichloroethylene
are present in the deep aquifer groundwater at concentrations that exceed MCLs,
which indicates a potential for adverse health effects.
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m  Statutory requirements require wellhead treatment or control if concentrations of
any contaminants exceed MCLs. Currently, five existing deep aquifer water
supply wells deep aquifer are protected by wellhead treatment systems. Health
impacts for people using water from the currently protected wells are not likely.
However, if contaminants migrate to water supply wells, which are not protected
by wellhead treatment systems, residents may be exposed to groundwater
contaminants.

Note that risk analyses were not performed to characterize the impact of shallow
groundwater transport into the deep aquifer, and ultimately the public water supply
wells, because of the lack of information regarding the nature and location of source
areas. Nonetheless, the identification of clean-up requirements for the shallow
groundwater must account for impacts of specific source areas on the deeper
groundwater and public water supply wells, in addition to the impacts on future
construction workers.

2.3.3.4 Environmental Impacts Analysis

Contaminants in shallow groundwater could theoretically be discharged into surface
water and sediment in the Truckee River where they may impact ecological receptors.
Site-related contaminants were, however, not detected in surface water in the Truckee
River and are, therefore, likely not present in sediment. Therefore, ecological impacts
associated with groundwater discharges into the Truckee River are not considered to
be of concern for the CTM.

2.3.4 Remedial Technologies Identification and Screening

This section presents an overview of Remedial Technologies Identification and Screening
TM, which is included in this document as Appendix E. The specific objectives of this
TM were to:

m Identify the general response actions that are applicable to source areas and their
related plumes.

m  Discuss the volume and extent of PCE contamination - both based on the
available data and in terms of hypothetical source areas.

m Identify source area characterization methods that are potentially applicable for
CTM.

m Identify and screen technologies and process options, and develop a list of
remedial technologies and process options that may be used to remediate source
areas or their related plumes.

It is the list of retained remedial technologies and process options that is used to focus
and streamline future remedial action evaluations that will be performed during
implementation of this Remediation Management Plan.
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2.3.4.1 Points of Application

Based on data generated as part of the field investigation program, the risk analyses,
and the groundwater modeling, three distinct “areas” or “zones” of contamination
have been identified. These areas of contamination, which have been differentiated
based in part on the point of application of a particular remedial action, are listed
below:

m Source areas;
m Groundwater plume areas (both shallow and deep); and
m Wellheads used for potable water supply.

Remedial actions, as well as field characterization activities, will address source
“management” as it relates to prioritizing, characterizing, evaluating and remediating
sources and their related plumes, and shallow and deep groundwater contamination,
where individual plumes have co-mingled. The presentation of remedial technologies
and process options presented herein will address these three points of application
within the CTMRD.

Figure 2-17 presents a cross-sectional view of the conceptual model of contamination
within the CTMRD. In this figure, the source area, the plume area and the public
water supply wellheads are all identified. The conceptual source area, as indicated on
this figure, includes both contamination above the groundwater in vadose zone soils
and within the saturated zone (as shown in bright red). The plume area includes both
shallow groundwater and deep groundwater. For the purposes of screening
potentially applicable remedial technologies, groundwater is considered to be shallow
if it is less than 100 feet below ground surface. Deep groundwater is all groundwater
below that depth. This depth was selected based in part on the distribution of PCE
contamination, the lithology, and the practical aspects of implementing remedial
actions at depths of greater than 100 feet, in that one set of alternative technologies
that are applicable and cost effective above 100 feet, may not be cost effective below
100 feet. Public water supply wellheads are considered a critical point of application
within the CTM because of the extensive use of groundwater as a water supply
source.

Potentially applicable characterization and remedial technologies and methods have
been evaluated for use in these three areas. Issues such as depth below ground
surface, contaminant concentrations, or contaminant volumes or mobility will
influence applicability of a given technology to source areas or shallow or deep
groundwater plume areas. Therefore, recommendations for characterization and
remediation methods have been segregated into lists for source areas, plume areas,
and wellhead treatment, as appropriate. Note that in some cases the
recommendations for plume area remediation may be differentiated into
subcategories for shallow and deep groundwater, as the situation warrants.
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2.3.4.2 Source Areas

Source characterization is an essential step before being able to select the most
effective process options for source area remediation. The Remedial Technologies
Identification and Screening TM provides guidance for identifying and evaluating
characterization methods and remediation technologies for addressing PCE source
areas. Data generated as part of the field investigation program indicated widespread
distribution of PCE contamination at low concentrations in the shallow aquifer and
portions of the deep aquifer (i.e., depths greater than 100 feet). These data coupled
with PCE levels that have been consistently detected in public water supply wells (i.e.,
Mill, Kietzke, High, Morrill and Corbett) suggest that numerous, widely distributed
sources are likely responsible for the observed contaminant distribution.

Although high, localized groundwater PCE concentrations have been identified, the
data are not sufficient to adequately identify or characterize individual potential
source areas for purposes of evaluating and selecting specific remedial actions or
responses. Similarly, a sewer line sampling program implemented by the CTMRD
identified several stretches of sewer line that contained PCE and related VOCs (see a
summary of this sampling program in Section 2.3.1.10). Given that only a limited
number of source areas have been suggested by the groundwater and sewer line data
to date, and the likelihood that many more sources exist within the CTMRD, an
important function of this Remediation Management Plan is to define processes that
will be used to identify, characterize, and remediate source areas.

Table 2-4 contains a list of source area characterization methods that were identified
in the TM as being potentially applicable at CTM. This table also presents the main
advantages and disadvantages of each characterization method.

The results of the screening process for technologies and process options that apply to
the contamination areas or points of application (performed as part of the Remedial
Technologies TM) are presented in Tables 2-5 and 2-6 for groundwater and soils,
respectively. The process options within each technology type receiving the highest
performance ratings for the evaluation criteria were retained for possible
incorporation into one or more remedial action alternatives. These retained process
options are listed for each of the three areas of contamination in Table 2-6. Provided
below are summary discussions of each contamination area and the retained process
options.
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Table 2-4
Summary of Source Area Characterizat

ion Methods

that are Potentially Applicable to CTM

Source Area
Characterization Method

Advantages

Disadvantages

Sampling Methods

Active Soil Gas Survey
Passive Soil Gas Survey

Standard Monitoring Well
Sampling

Direct Push Sampling
Test Pits and Excavation
Membrane Interface Probe
(MIP)

Sonic Drilling

Video Camera Survey

Cost effective and provides near-real time
data.

Cost effective and does not require
technical expertise to implement.

Widely accepted method that can provide
samples from distinct intervals.

Low cost leads to ability to sample more
locations. Low volume of IDW.
Provides accurate information about
subsurface conditions.

Can provide vertical profile of
contamination in soils or groundwater.

Generates continuous cores for
subsurface characterization and no
drilling fluids are needed.

Provides detailed information about the
condition of sewer lines.

Limited by the depth to which direct push
can be used.

Does not provide near-real time data and
requires two mobilizations.

Higher cost of well installation and
generation of investigation derived waste
(IDW).

Limited depth of sampling in fine grained or
gravelly soils.

Many health and safety issues may apply
and slope stabilization methods may be
required.

Detection limits are typically in the tens of
ppm. Limited to depth of direct push
sampling.

Limited availability of equipment and
expensive compared with other drilling
methods.

May be expensive.

Geophysical Characterizatio

n

Ground Penetrating Radar

Soil Conductivity

Metals Detectors

Electrical Resistivity Survey

Borehole Geophysical Logs

Can be used to locate USTSs, utility lines,
buried drums or septic tanks.

Can be used in conjunction with direct
push sampling for verification of results.
Inexpensive and can be used to detect
USTSs, pipelines, utility lines, buried drums
etc.

Can be used to investigate large areas for
buried objects, stratigraphy and
groundwater contamination.

Can be used to determine lithology,
porosity, well casing depths and delineate
stratigraphy.

Generally limited to depths of less than 30
feet. Signal is attenuated by some clays
and high TDS water.

Equipment and trained personnel may not
be widely available.

Limited to locating metallic objects.

Interpretation of results is often subjective
and utilities may interfere with survey
methods.

Typically more expensive than other
methods and often requires an open
borehole.

Analytical Techniques

Mobile Laboratory

Immunoassay Kits and
Colimetric Tubes

Provides near-real time results that allow
for scope modifications in the field.

Easy to use and cost effective screening
tool.

May be more expensive than off site lab,
depending on the number of samples
analyzed.

Typically have high detection limits and are
compound specific.

DNAPL Detection

Hydrophobic Dye (Sudan V)

Partitioning Interwell Tracer
Test (PITT)

Easy to use and cost effective screening
tool.

Uses tracers with different partitioning
coefficients to determine DNAPL
presence.

Results may not be definitive and the dye
used is toxic.

Expensive for use on small source areas
and requires technical expertise.
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General Remedial Process
Response Actions Technology Option Description Effectiveness Implementability Cost Screening Comments and Areas Where Potentially Applicable
. . o . . May be applicable for limited portions of plume areas or small source areas with
No Further Action || None Not Applicable I 1Action is limited to groundwater monitoring only. — Low High Low —. y PP P P
limited access.
Structured monitoring program designed to verify
. L Monitored Natural contaminant attenuation through naturally occurrin . Potentially applicable for plume and source areas, especially when combined with
Natural Attenuation | Monitoring ) ] . ) 9 y 9 Low High Moderate .. y app ) P P y
Attenuation processes is protective of human health and the active source reduction measures.
environment.
Limit exposure through placement of access or deed Potentially applicable for plume and source areas. Although such measures do not
Use Restrictions —restrictions on properties within potentially impacted | | Low Moderate Moderate | |directly address contaminant mass, they limit the potential for unacceptable human
areas. exposure to contaminants.
Institutional Controls |—| Use Restrictions
. . Increase public awareness through public hearings . Potentially applicable. Although such measures do not directly address contaminant
Public Education . .p onp 9 Low High Low | y .pp. . 9 Y ;
and media. mass, they limit the potential for unacceptable human exposure to contaminants.
Trench around contaminated areas and backfill . . . . S
- - . ) . . . Potentially applicable. Potential for lateral and vertical migration of VOCs at
Slurry Wall excavation with a soil-bentonite or cement-bentonite — Moderate Moderate High . .y PP 9
. inaccessible source areas.
mix
M Pressure injection of grout along contamination . - s . .
. . . || > Inj 9 ‘g . . Not applicable. Continuity of curtain is difficult to achieve and potential for lateral and
Vertical Barriers Grout Curtain boundaries in regular overlapping pattern of drilled  — Moderate Moderate High — . L .
holes vertical migration of VOCs from source areas is likely.
. . - Lengths of steel sheets are connected and driven into . Not applicable. Potential for lateral and vertical migration of VOCs from source areas.
Hydraulic Containment [ Sheet Piling 1 9 . . Moderate Moderate High — PP o S 9
the ground along contamination boundaries Also, not cost effective in most applications.
L{Surface Water Clay, asphalt, concrete, or building structures placed Potentially applicable to reduce influx of contaminants into groundwater and limit
Infiltration Source Area Capping [—over areas of high surface water infiltration to limit - Low High Low —]contaminant mobility at some source areas. Effectiveness, however, is low/moderate
Reduction local groundwater recharge due to limited recharge that currently occurs at the CTMRD.
Storm Water Structures designed to prevent runon into infiltration Potentially applicable to reduce influx of contaminants into groundwater and limit
|~ |areas and manage accumulation and discharges of Low High Low [~ |contaminant mobility at some source areas. Effectiveness, however, is low/moderate

Diversion/Control

precipitation

due to limited recharge that currently exists at the CTMRD.

Process Option Eliminated from Further Consideration

Table 2-5
Screening of Groundwater Remediation
Technologies and Process Options




General Remedial Process
Response Actions Technology Option Description Effectiveness Implementability Cost Screening Comments and Areas Where Potentially Applicable
Potentially applicable for containment and/or mass removal from plume and source
Groundwater Extraction —/Installation of a series of wells to extract . . | |areas. Extraction would be most effective in more permeable water-bearing units, or
) Moderate/High 1 High Moderate . . - o ) L
Wells contaminated groundwater if necessary, in conjuction with interceptor drains. Extraction in low permeable zones
would be limited by small hydraulic capture zones.
Applying a high vacuum to a well located within the
Groundwater . . contaminated zone and screened across the water . Potentially applicable at source areas with lower permeability soils. Simultaneousl!
) . Extraction Dual Phase Extraction [ . . . Moderate — High Moderate y app ) P Y y
Collection/Extraction table, thereby inducing two phase flow: soil vapor and removes contaminants from vadose zone and groundwater.
groundwater.
. Perforated pipe in trenches backfilled with porous Potentially applicable but limited to source areas with low permeability soils that
Interceptor Drains / . . . s ) . . . .
Infiltration Galleries media to collect contaminated water, or distribute 1 Moderate — Moderate Moderate —|preclude effective extraction by wells. More cost-effective when implemented in
amendments through piping network. conjunction with concurrent soils excavation activities.
Enhance existing microbial conditions by injecting Potentially applicable at source areas and small plume areas when used in
Enhanced Bioremediation [—[electron donating/accepting compounds, nutrients, Low to High || Moderate Moderate |__|conjunction with infiltration galleries, or applied to more permeable water-bearing
and/or microorganisms into the subsurface units. Requires pilot testing to determine if proper conditions can be established.
Iniect chemical oxidizing agents to destro Potentially applicable to saturated soils at source areas applied to more permeable
Chemical Oxidation " ; ) gag y Low to Moderate +— Moderate Moderate [ |water-bearing units. Contaminated media need to be well-defined and the oxidant
contaminants in place . . . ;
demand of aquifer materials needs to be determined in a lab.
Svstem of wells to iniect air into aroundwater to Potentially applicable to saturated soils at source areas, however, use is limited to
In Situ Treatment Air Sparging —> ; J. - 9 Low to Moderate 1] Moderate Moderate r—|high permeability soils with limited heterogeneities. VOC-laden vapors must be
remove volatiles by air stripping ;
collected via SVE for above ground treatment.
Slurry wall that channels groundwater into a
Reactive Gate | Ipermeable cell ("gate") containing iron, or other Low to Moderate [ Low to Moderate High [~ |Not applicable due to lack of competent bedrock to key gate into at reasonable depth.
medium, that reacts with or traps contaminants
- . Not applicable. Root system of plants not likely to extend fully through the
. Use of specific plant types to enhance degradation of [ _| . | ; - . .
Treatment Phytoremediation | .p . P P 9 Low ] High Low contaminated zone; groundwater uptake rates not sufficient to provide effective
contaminants in groundwater
treatment.
Air forced through liquid in a packed column or by Applicable for plume and source areas and wellhead treatment. Treatment system
Air Stripping diffused aeration to promote transfer of volatile High - Moderate Moderate —"off-gas" would likely require treatment. Pretreatment for removal of total suspended
contaminants into vapor solids and reduced metals may be required.
. . —Use of high pressure to force water through a . Not applicable. Not as reliable or cost effective as other technologies for VOC
7 Ex Situ Treatment Membrane Technologies gnp ) ) . 9 E Low — Low to Moderate High — PP . . . 9
membrane leaving contaminants behind removal from groundwater; Reject stream requires disposal.
UV-Enhanced Chemical —jCombination of ultraviolet light (UV) and strong . . | |Not applicable. Not as reliable or cost effective as other technologies for VOC
S . . . High — Low to Moderate High
Oxidation oxidant to oxidize organics removal from groundwater;
. . . . - . Not applicable. Not as reliable, and characterized by high operation and maintenance
Biological Treatment  [—]Use of microorganisms to oxidize or reduce VOCs Moderate ] Moderate High — PP y high op

relative to other process options.

| Process Option Eliminated from Further Consideration

Table 2-5 (cont.)
Screening of Groundwater Remediation
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General
Response Actions

Disposal

Remedial Process
Technology Option Description Effectiveness Implementability Cost Screening Comments and Areas Where Potentially Applicable
. . Adsorption of organic contaminants onto activated . . -
Ex Situ Treatment Activated Carbon ] P .g . ) . . Potentially applicable for vapor and liquid phase VOCs at plume and source areas
) ; carbon by passing contaminated media through — Moderate to High 1— High - Moderate . L
(Continued) Adsorption . and for wellhead treatment. Compare cost effectiveness to air stripping.
reactive carbon columns.
Not applicable. This technology has greater tolerance for high moisture content vapor
Synthetic Resin Adsorption Selective adsorption of organic contaminants onto streams as compared to activated carbon. However, the Implementability is
] . ) ) — Moderate — Moderate — Moderate — . ; . g .
Units synthetic resins considered moderate due to emerging status of process option and PCE is effectively
removed by carbon.
. Thermal destruction of VOC vapors through . Not applicable. Off-gas not antipicated to have combustable VOCs in range to make
— Thermal Oxidation . P 9 — Low to Moderate [— Moderate — High ... P . 9 - P . - 9
combustion processes this alternative cost-competitive with other process options.
. Potentially applicable, but only at source areas with very high contaninant
] — Thermal destruction of VOC vapors through y‘ pp. y . y g .
. . . . ) || . .| |concentrations in off gas. Treated vapors would likely require scrubbing processes to
Catalytic Oxidation combustion processes coupled with catalytic Low to Moderate [ Moderate — Moderate to High . .
oxidizers remove hydrogen chloride. Furthermore, off-gas not antipicated to have combustable
VOCs in range to make this alternative cost-competitive with other process options.
. Not applicable. Most applicable to high contaminant concentrations (over the long-
. . Condensation of VOC vapors through the use of a P PP 9 . ) ( S 9
| Vapor Condensation Units — heat exchander || Low || Moderate || Moderate | _Iterm) and low waste stream flow rates. Under these conditions, this option is not cost
g effective compared to other process options.
. L . . . Not applicable for vapor phase VOCs. This option is only applicable as a polishin
__| Oxidant Impregnated Oxidation of VOCs using high surface area materials . . PP porp - P .y PP P g
. . - . l | Moderate to High [ | High || Moderate | _ltreatment for low hydrophobicity compounds (e.g., VC) in effluent of vapor phase
Materials such as alumina or zeolite coated with permanganate ) .
activated carbon units.
] o Injection wells inject extracted and treated water into . Not applicable. Potential exists for impacting production wells and difficulty in
Injection Wells || J . J || Low || Low || High | . p.p L - P gp y
aquifer obtaining reinjection permits.
. . . Extracted and treated water discharged on the ) Potentially applicable, but appropriate disposal locations are limited and costs are
Onsite Disposal Surface Discharge — 9 - High | Low — Moderate I y P . pprop P . )
surface (e.g., wetlands) highly variable depending on the treatment required for discharge.
Extracted and treated water discharged through . . . . . . e .
. L ) . Not applicable. Potential exists for impacting production wells and difficulty in
Exfiltration Beds perforated pipe in trenches backfilled with porous —| Low ] Low | Moderate ] . p.p L . p gp y
. obtaining reinjection permits.
media
Discharge of vapor treatment "off-gas" to the . . . .
. - 9 P g ) . Applicable for vapor streams treated for VOCs. Implementation of this technology is
Atmospheric Emission —atmosphere. Such off-gas may originate from | High || Moderate || Low . .
. ) . moderate as regulatory permits would be required.
various treatment options discussed above.
] . Extracted and treated water discharged to storm ) Potentially applicable, but would require National Pollutant Discharge Elimination
Storm Sewer Discharge | | g | | High Moderate Moderate y p.p e q L g
sewer — —Sytsem Permit (NPDES) permitting and monitoring.
Offsite Disposal
Extracted and treated water discharged to local ) ) Potentially applicable, but would require permits and monitoring for connection to
POTW || 9 || High || Moderate || Moderate to High | — Y app 4 p 9

POTW for treatment

POTW.

|Process Option Eliminated from Further Consideration
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General Remedial Process
Response Actions Technology Option Description Effectiveness Implementability Cost Screening Comments and Areas Where Potentially Applicable
. i Action is limited to groundwater and soil monitorin . . o
No Further Action - None Not Applicable —Tonly g 9 Low —] High Low — May be applicable for small source areas with limited access.
L . . . Applicable at source areas with limited vadose zone contamination that is well defined
— Limited excavation of contaminated soils at or above - . . .
. h ) B . and accessible. Groundwater contaminants can also be removed if excavation extends
Removal Excavation Surgical Excavation —the water table generally using backhoes or L | Moderate to High |— Moderate Moderate || L
trackhoes below water table and excavtion is dewatered, however, groundwater treatment and
’ disposal is then required.
Enhance existing microbial conditions by injecting Potentially applicable for saturated soils at source areas when used in conjunction with
Enhanced Bioremediation —electron donating/accepting compounds, nutrients, ] Low to High - Moderate Moderate | [infiltration galleries, or applied to more permeable water-bearing units. Requires pilot
and/or microorganisms into the subsurface testing to determine if proper conditions can be established.
Ll iniect chemical oxidizing agents to destro Not applicable to unsaturated soils at source areas, but may be applied to more
Chemical Oxidation I } ) 9ag Y 1 Low to High | Moderate Moderate | {permeable water-bearing units. Contaminated media need to be well-defined and the
contaminants in place ) . ) . .
oxidant demand of aquifer materials needs to be determined in a lab.
I Extract soil vapors from a vertical well screened Potentially applicable to unsaturated soils at source areas, particularly when soils are
In Situ Treatment Soil Vapor Extraction [ |within the contaminated vadose zone. Treat the — Moderate to High 1+ Moderate Moderate . .y PP L P y
inaccessible or excavation is costly.
extracted vapors at the surface.
. ) Not applicable. Root system of plants not likely to extend fully through the
. | [Use of specific plant types to enhance degradation of . pp Y P Y ) Y 9 .
Treatment - Phytoremediation ) . — Low i High Low |—[contaminated zone; land uses around most source areas likely preclude planting of
contaminants in groundwater ) )
vegetation required.
. . Excavated soils are stockpiled in covered piles with Potentiall applicable for source areas with large tracks of vacant land where soil piles
Ex Situ Soil Vapor || o . I . . ) ;
Extraction perforated piping inserted throughout. Vapors are 1 Moderate to High 1 Moderate to Low Moderate —could be established and operated. Treatment system "off-gas" would likely require
extracted from the piping and treated. treatment.
1 Soils are heated to 200 to 600 degrees F to volatize
. Low Temperature Thermal water and organic contaminants. A carrier gas or . . Not applicable. Not as reliable or cost effective as other technologies for VOC
Ex Situ Treatment pera u_e elmaty g g | Moderate to High 1— Low to Moderate High 1 P X g
Desorption vacuum system transports vapors to treatment removal from soils.
system.
: . High temperatures - 1,600 to 2,200 degree F are used__| . | | . | _[Not applicable. Not as reliable or cost effective as off site disposal as hazardous
Incineration - . ) High Low High
to volatiles and combust contaminants. waste.
. . . . . | _INot applicable. Not as reliable, and characterized by high operation and maintenance
Biological Treatment  [—]Use of microorganisms to oxidize or reduce VOCs  [— Moderate | Low Moderate . P . Y high op
relative to other process options.
Non-Hazardous Waste [ _|Excavated soils are transported to an off site landfill ) Potentially applicable for clean soils excavated at source areas, but would require
) . High — Moderate Moderate — . . }
Landfill permitted for non-hazardous waste. sampling of soils to demonstrate soils are non-hazardous.
Disposal Offsite Disposal
) Excavated soils are transported to an off site landfill . . Potentially applicable for hazardous soils excavated at source areas, but transportaion
Hazardous Waste Landfill +— P High 1 Low High — Y app P

permitted for hazardous waste disposal.

distance may be long and costs high.

Process Option Eliminated from Further Consideration

Table 2-6
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and Process Options



Central Truckee Meadows Remediation District Section 2
Remediation Management Plan Summary of Work Plan Development and
Implementation Phase Activities

2.3.4.3 Plume Area

Given the process options identified in Table 2-7, the remedial alternatives potentially
applicable to addressing contamination within the Plume Area include:

= No Action
m  Monitored Natural Attenuation
m Institutional Controls (including Use Restrictions and Public Education)

m  Groundwater Pump and Treat (includes groundwater extraction and optional
treatment and disposal methods)

The following discussion addresses the application of groundwater pump and treat as
a remedial alternative to address plume area contamination under the conditions
existing within the CTM. The available groundwater data have been evaluated to
estimate the volume of the contaminated water within the aquifer beneath the CTM.
Contaminated groundwater is assumed to be any groundwater that contains
detectable amounts of PCE. The estimated areal extent of contamination is
approximately 16 square miles (see Section 2.4.4). The thickness of the zone of
contaminated groundwater is more difficult to estimate given the large areal extent
and the variability in the depth of PCE contamination. The thickness of the zone of
contaminated groundwater varies from several feet near source areas to more than
350 feet in localized areas near production wells. For the purposes of this estimate, it
is assumed that the average thickness of contaminated groundwater is 250 feet and
the average porosity of the aquifer is 0.3. The resulting volume of contaminated
groundwater is approximately 625,000 acre-feet or about 200 billion gallons.

Groundwater pump and treat can be implemented with the objective of contaminant
mass removal or hydraulic containment, both of which can be implemented on a
small-scale or on a large-scale

m  Small-Scale Remediation. Small-scale operations practically apply to remediation
of source areas (higher concentration conditions within a fairly limited areal
extent).

m  Large-Scale Remediation. Effective large-scale contaminant mass removal or
hydraulic containment within the plume area would necessitate the installation of
numerous groundwater extraction wells and would require extraction and
treatment of significant volumes of groundwater. Such an operation would be
cost prohibitive both in terms of initial capital costs (groundwater extraction well
installation and treatment facility construction) and costs associated with ongoing
operations and maintenance, including the cost of disposal of treated water.
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Table 2-7
Retained Process Options for Plume and Source Areas and Wellhead Treatment
Area General Response Process Option Media Addressed
Action
No Action No Further Action None
Monitoring MNA Groundwater
Institutional Controls Use Restrictions Groundwater
Public Education Groundwater
Containment Slurry Wall Groundwater
Capping Groundwater
Stormwater Diversion/Control Groundwater
Groundwater Groundwater Extraction Wells | Groundwater
Collection/Extraction Dual Phase Extraction Groundwater and vadose
soils
Infiltration Galleries Groundwater
Groundwater Treatment Enhanced Biodegradation Groundwater
Source Chemical Oxidation Groundwater
Areas
Air Sparging Groundwater
Air Stripping Extracted Groundwater
Activated Carbon Extracted Groundwater and
Vapors
Catalytic Oxidation Vapors
Treated Water Disposal Surface Discharge Treated Groundwater
Atmospheric Discharge Treated Vapors
Storm Sewer Discharge Treated Groundwater
Discharge to POTW Treated Groundwater
Soil Vapor Extraction Vadose Zone Soils
Excavation Vadose Zone Soils
Off Site Disposal Excavated Soils
No Action No Further Action None
Monitoring MNA Groundwater
Institutional Controls Use Restrictions Groundwater
Public Education All
Groundwater Groundwater Extraction Wells | Groundwater
Collection/Extraction
Izrlggse Treatment Enhanced Biodegradation Groundwater
Air Stripping Extracted Groundwater
Activated Carbon Extracted Groundwater
Treated Water Disposal Surface Discharge Treated Groundwater
Atmospheric Discharge Treated Vapors
Storm Sewer Discharge Treated Groundwater
Discharge to POTW Treated Groundwater
No Action No Further Action None
Institutional Controls Use Restrictions Groundwater
%’:’;L't?ﬁ:gt Public Education All
Treatment Air Stripping Extracted Groundwater
Activated Carbon Extracted Groundwater
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Because of the limited effectiveness of groundwater pump and treat relative to mass
removal or hydraulic containment over such a large areal extent and the associated
high costs, this technology is not considered practical on a large scale. However,
groundwater pump and treat, particularly when focused on remediation of source
areas (higher concentration conditions within a fairly limited areal extent), is
considered feasible and potentially effective.

2.3.4.4 Public Water Supply Wellhead

The process options retained for public water supply wellheads are:

= No Action

m [Institutional Controls (including Use Restrictions and Public Education)
m  Wellhead Treatment (via air stripping or activated carbon)

Five existing public water supply wells currently have operating wellhead treatment
facilities that use air stripping. Operations at these wells have demonstrated this
process option to be an effective method for treating groundwater to established safe
drinking water standards. Wellhead treatment of groundwater from public water
supply wells will continue to be utilized as an element in the overall CTMRD
remediation program.

24 Conceptual Model of Contamination Beneath
CTMRD

Based on the body of work performed as part of the Work Plan Implementation Phase
of the CTMRD, a conceptual model of contamination was developed. A description
of the conceptual model of contamination is provided below.

2.4.1 Contamination Flow and Transport

The first indications that PCE contamination existed in the CTM alluvium occurred in
1987 during the sampling of the local public water supply wells operated by Sierra
Pacific Power Company (SPPCO) (which are now operated by TMWA). PCE
concentrations have been monitored nearly continuously on a monthly basis by
SPPCO and TMWA since 1987. PCE has been detected regularly in the TMWA wells
at concentrations greater than 5 pg/L. Time history plots of PCE in the five TMWA
wells are provided in Figures 2-18 and 2-19.

These data indicate that for many of the public water supply wells, PCE
concentrations have been increasing since 1987 at various rates - ranging from the
steady increases at Mill Street and Kietzke Lane wells (approximately 1 ug/L PCE
concentration increase per year since the late 1980’s), to the limited changes that have
occurred at the High and Morrill Street wells - 15 and 20 pg/L, respectively
(concentrations have remained at fairly consistent over the last 15 years). In order to
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protect the public from PCE concentrations above drinking water standards, air
strippers were installed on the five water supply wells.

Highlighted below are the most striking observations about these data and the
impacts of PCE on the public water supply.

m  All the wells, except 21stStreet, that have concentrations of PCE above 5 pug/L are
currently equipped with wellhead treatment in the form of air stripping to remove
the PCE from the water before it is transmitted into the public drinking water

supply.

m  Wellhead treatment was operational at High and Morrill Street wells in June 1996,
and at the Kietzke, Corbet and Mill wells in September 1998.

m  After wellhead treatment was installed on these wells and the wells began
pumping, concentrations were observed to decrease over time for as many as 3
years.

m  After the initial decrease, which was expected given the typical impacts of dilution
on production wells contaminated by limited groundwater borne contaminants,
all these five wells continue to demonstrate concentrations of PCE between about
9 and 20 pg/L, even with the dilution.

m  Given that the five TMWA wells with wellhead treatment produce on average
about 1.3 billion gallons of water a year (since the summer of 1998), about 20
gallons of PCE are removed from the aquifer by the production wells each year.
This is the equivalent of about 4 drums of pure PCE per decade.

2.4.2 PCE Sources and Source Areas

Given that the observed concentrations of PCE in the shallow groundwater are
relatively low and wide spread, and that the PCE contamination penetrates the
groundwater to depths of 350 feet or more, it appears that a large quantity of the
groundwater tributary to the public water supply wells contains detectable levels of
PCE. In fact, the average PCE concentration in the shallow aquifer is about 20 ng/L
and the average PCE concentration in groundwater produced by the impacted
TMWA wells is about 15 pg/L. Therefore, it would appear that the majority of the
produced groundwater originates from the zone 350 feet and above, with only limited
dilution occurring.

For the PCE to occur in such a large area, both horizontally and vertically, it is likely
that the PCE emanates from many widely distributed sources - sources that may
include both small scale sources and the sanitary sewers that carry wastewater from
all points in the CTM to the regional wastewater treatment plant. Each of these
potential source types is described below.
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2.4.2.1 Potential Small-Scale Sources

Numerous small-scale sources that may be impacting shallow groundwater
contamination likely exist throughout CTM. Historical land use along the chief
thoroughfares such as Kietzke Lane, South Virginia Street, 4th Street, Keystone
Avenue, etc. includes a myriad of light industrial uses such as dry cleaners, metal
painting shops, printers, automobile and body repair shops, and chemical and paint
manufacturers. Property ownership over the past 50 to 70 years have changed hands,
such that some of the past potential contributors may long since be gone as evidenced
by the land use analyses performed by the County and discussed in Section 2.3.1.9.
Still other contributors may still exist today, as evidenced by the sanitary sewer
sampling results presented in Section 2.3.1.10.

Releases from these types of light industrial operations could occur in a number of
ways.

m  Poor housekeeping could contribute occasional spills and accidental releases to
the ground’s surface, eventually leading to the development of soil and
groundwater contamination.

m Leaking underground facilities (e.g., tanks, wet wells, dry wells, sewer line
connections) could contribute contaminant mass to the soil and groundwater on a
daily or weekly basis.

m  Poor operational practices could lead to the habitual dumping of solvents into
leaking sewers, wells, or unlined pits, which could lead to significant soil and
groundwater contamination.

Any and all of these types of release could have occurred, and may continue to be
occurring within the CTM. It is estimated that 75% of all active dry cleaners probably
have some level of solvent contamination (Schmidt, et.al., 1999). Current regulations
are more stringent than past regulations regarding the storage, handling, and disposal
of solvents, however, small quantities of controlled material, which can cause
significant environmental damage, are difficult to track and regulate.

As previously indicated, only three suspected source areas have been identified
through the field activities conducted to date. Given the likelihood that other source
areas exist within CTM, a deliberate, focused effort will be planned and implemented
to install additional groundwater monitoring wells near locations with past land uses
that may be consistent with the use of solvents, for these type of sources are probably
the most significant contributors to the PCE contamination in CTM.

2.4.2.2 Sanitary Sewers

Localized hotspots do not appear to be the sole cause of the PCE contamination
within CTM given the widespread, low level contaminant concentrations observed in
the alluvial aquifer system. Therefore, a more wide spread “source type” may be a
significant contributor to the PCE contaminant distribution observed in the aquifer
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system. Leaking sanitary or storm sewers used to carrying process water discharged
either legally or illegally from light industrial operations may be the culprit.

Past business practices for some light industrial operations including the “dumping”
of process wastewater, either in batch or continuously, into the sanitary sewer system.
Although this practice was allowed through a portion of the 1970’s, it is no longer
allowed today. The Cities” and County’s stormwater NPDES permit controls dry
weather discharges of process water into storm sewers, whereas discharges to the
sanitary sewers are controlled by the Cities of Reno and Sparks industrial pre-
treatment program, which began in 1977.

Unfortunately storm and sanitary sewers leak. Leaks occur around joints, in locations
where the pipe may have broken or corroded, and during the construction of new
lines and connections. Given that storm and sanitary sewers are designed to be
placed on course grained bedding material that is typically of a higher permeability
than the surrounding natural formation, the storm and sanitary lines can also become
conduits for contaminant migration, both because of the potential for leaking
materials to migrate into and along the bedding material and because these pipes
regularly carry water. Therefore, PCE that enters into a storm or sanitary sewer could
potentially leak out into the pipe’s bedding material and be flushed from the bedding
material each time water leaks out of the pipe and contacts the contaminant mass.

The likelihood that PCE contamination existing within the sanitary sewers beneath
the streets of Reno and Sparks is considerable considering that past and perhaps
current (albeit illegal) practices for PCE disposal involves discharging of high
concentrations of PCE into the sanitary sewers. For example, recent sampling of the
sanitary lines found concentrations of PCE above 5 ug/L in numerous locations
throughout CTM (see Figure 2-7). This figure illustrates that PCE at detectable
concentrations were found recently in 26 separate locations across CTM. Follow-up
sampling further characterized the PCE in the sanitary sewers, with the following
results:

m  Of the 26 locations, additional sampling isolated the source of the PCE to
individual sewer reaches (i.e., a location between two manholes) at 15 sites.
Sampling at the other sites produced either ambiguous information or did not
verify previous sampling results.

m  In nine separate locations (Figure 2-7), PCE concentrations above 100 pug/L were
detected and in at least one location (Sub region 1) a PCE concentration was
detected at 34,000 ng/L. (The solubility of PCE is about 150,000 pg/L).

The presence of PCE in the sanitary lines may be indicative of a long-standing, albeit
illegal, business practice within the Reno metropolitan area. Given leakage of the
sanitary sewers, long-term discharge of small volumes of PCE in the sewers could
have contributed to the current distribution of PCE in the alluvial aquifer, especially
in the nine subregions. Further, if PCE exists in high enough concentrations when
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discharged, which can be roughly defined as in the 1,000 pg/L range, PCE remaining
within the soils or bedding material around the sanitary sewer could contribute PCE
to the public water supply wells for decades to centuries.

Unfortunately the impact of PCE discharges into the City’s sanitary sewers is not
easily characterized given the temporal variability and spatial extent of the lines.
Additional data collection to evaluate the nature of the impact of PCE discharges into
the sanitary sewers within the nine sub regions identified in the Sewer Line
Wastewater Report is warranted.

2.4.3 PCE Transport Mechanisms

Advection, caused by the flow of groundwater from high piezometric head to low
piezometric head, appears to dominate the migration patterns of the PCE in CTM.
Generally, groundwater flows from west to east, along with the historical flow paths,
however, the influence of groundwater supply pumping has become increasingly
important to the fate of PCE within the CTM aquifer system.

To begin with, the sources of PCE are all shallow by nature, impacting the water table
at the groundwater - vadose zone interface. The presence of PCE to depths of 350 feet
is indicative of the impact of groundwater production on the vertical migration of the
contaminant. For example, the nearly “steady state” nature of the PCE contaminant
concentrations in the three TMWA wells - High, Morrill, and Kietzke - appears to
indicate that production pumping from these wells is continuing to draw substantial
quantities of groundwater from the contaminated zone of groundwater beneath
Downtown Reno.

It is uncertain whether or not these three TMWA production wells are pumping at
high enough rates to capture all of the shallow groundwater flowing beneath the
downtown Reno area since the production pumping fluctuates seasonally and limited
water level data exists east of Wells Avenue and west of Galletti and 21st Street wells.
However, it is clear that a substantial quantity of PCE contamination migrating from
west to east beneath the downtown Reno area is being captured by the three TMWA
wells given that:

m  Most of the groundwater flowing through CTM discharges into TMWA
production wells (see Figures 2-14a and 2-14b); and

m  The only wells that capture groundwater originating in the Downtown Reno area
are the High, Morrill and Kietzke wells, as well as the 4t Street well (which does
not require wellhead treatment) (see Figure 2-14a).

Similarly, the Mill and Corbet wells capture significant amounts of groundwater from
the water table located beneath the commercial properties lining South Virginia Street
(from Mill to Moana), Plumb and Moana. As indicated during the sanitary sewer
sampling effort (see Figure 2-7), PCE was detected above 100 ug/L in numerous
locations along these major commercial thoroughfares. It is likely, therefore, that
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sources of PCE contamination located south of Mill Street along or near these major
streets have, and continue to, contribute PCE to the Mill and Corbet wells.

Based on advection alone (as indicated by the capture zone maps presented in Section
2.3.2.4), the suspected source area at the intersection of Mill Street and Kietzke would
not impact any of the five TMWA wells currently operating with air stripping
facilities. Based on the piezometric surfaces presented in Section 6.2, this possible
source area appears to contribute PCE to groundwater that migrates east and
northeast toward Reno Hilton Lake, Truckee River, and the Galletti and 21st Street
wells.

2.4.3.1 Density Impacts

Note that impacts of density, caused by elevated concentrations of PCE in the
saturated zone, may influence the localized migration of PCE contamination
downward into the alluvium. This type of density gradient, related to the presence of
dense non-aqueous phase liquids (DNAPL), may occur in areas immediately adjacent
to locations where PCE had been dumped onto or leaked into the ground. Aqueous
phase concentrations above 1 percent of effective solubility (which is about 1,500 ng/L
depending on the presence of other contaminants in the groundwater) can be
correlated to the presence of DNAPL in or adjacent to the saturated zone.

Note that in only one sample (at well 133j), was the PCE above 1,000 pg/L, and the
concentration in that well has since dropped to below 500 pug/L. Although DNAPL
may exist with the CTMRD, the data collected thus far do not indicate the presence of
DNAPLs at this time.

2.4.3.2 Dispersion

Advection alone does not dictate the areal and vertical extent of the PCE in the
alluvial aquifer. Dispersion, caused by the heterogeneity of the porous media
through which the groundwater flows, also may cause PCE to spread horizontally
and vertically through the water column. Dispersion along with advection may be
especially important to the vertical migration of PCE in the alluvial sediments, given
that dispersion by itself may not cause significant vertical migration of groundwater
contaminants into the water column. Dispersion through the sediments such as those
found in CTM may cause the contamination to migrate dozens of feet downward into
the saturated sediments in addition to the vertical migration caused solely by
advection and downward vertical gradients. Dispersion may also be increased in
situations where the groundwater flow alternates direction under the influence of
seasonal pumping.

2.4.3.3 Retardation

Retardation is used as a characteristic parameter to represent the two associated
processes of contaminant adsorption on to and desorption from the soil in the
saturated zone. Retardation is used to adjust the groundwater velocity, creating an
apparent groundwater velocity that takes into account to process of mass being
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removed from (through sorption) and added to (through desorption) migrating
groundwater. Although the adsorption and desorption processes are not linear by
nature, nor are they reversible and congruent, we have assumed that they are for this
project.

Incorporating retardation into the simulations and analyses presented herein does not
remove mass from the water column, it only acts to reduce the apparent velocity of
the migrating PCE contamination. Retardation has been correlated to the fraction of
organic material within the soil matrix and the grain size distribution. Given that the
aquifer system within CTM is nearly devoid of naturally occurring organic material
(i.e., it is less than 0.01 percent), retardation was assumed to not influence the rate of
contaminant migration.

2.4.3.4 Degradation and Natural Attenuation

Natural attenuation in groundwater systems results from the integration of several
subsurface attenuation mechanisms that may effectively reduce the contaminant
toxicity, mobility, or volume. Natural attenuation mechanisms are classified as either
nondestructive or destructive. Nondestructive mechanisms are processes that result
in reduction of contaminant concentration without destruction of contaminant mass.
These mechanisms include dispersion, dilution, sorption, and volatilization.
Destructive mechanisms include intrinsic biodegradation and abiotic (chemical)
degradation.

For chlorinated aliphatic hydrocarbons (CAHs) such as PCE, reductive dechlorination
is the most effective biodegradation process in terms of mass reduction. Reductive
dechlorination is the process by which anaerobic microbes (dehalogenators,
halorespirers) substitute a hydrogen atom for a chlorine atom on the CAH molecule.
Through this process, the more chlorinated CAHs can be dechlorinated to form less
chlorinated compounds (e.g., PCE to TCE to cis-1,2-DCE to vinyl chloride and finally
to ethene). In order to complete the reductive dechlorination reaction, an oxidation
reaction is needed. Microbes will use natural organic matter and other carbon sources
like BTEX as carbon and energy sources. These microbes will metabolize the carbon
sources and as a by-product produce hydrogen. The presence of cis-1,2-DCE and
vinyl chloride (biodegradation products of PCE and TCE) is an indication of the
occurrence of reductive dechlorination.

Only five of the wells sampled as part of the field investigations (less than 1%) have
had detections of cis-1,2-DCE and no wells have had detections of vinyl chloride. The
lack of cis-1,2-DCE and vinyl chloride production within the groundwater at CTM is
an indication that conditions are not favorable for reductive dechlorination.

The high levels of DO and sulfate measured in most of the groundwater wells are the
likely cause for the non-favorable conditions. Anaerobic conditions prevail at DO
concentrations less than approximately 0.5 mg/L. At DO concentrations above 0.5
mg/L, aerobic biodegradation of the carbon source (toluene) prevails. Aerobic
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biodegradation of toluene consists of aerobic microbes using oxygen to oxide toluene
and produce carbon dioxide. PCE and TCE do not typically biodegrade aerobically.
Even in wells with low DO, sulfate levels are typically above 50 mg/L. In field
situations, it is often observed that dechlorination of cis-1,2-DCE and vinyl chloride
does not occur in the presence of levels of sulfate in excess of 50 mg/L.

It is nonetheless important to note that the dechlorination of PCE may be occurring at
numerous locations within CTM given the widespread distribution of PCE and
gasoline service stations. Literally dozens to hundreds of past gasoline service
stations have leaked fuel into the shallow groundwater, causing the local
groundwater to become anaerobic, which is conducive to the dechlorination of PCE.
Fuel constituents mixed with solvents such as PCE have been found to promote
dechlorination reactions at the Sparks Solvent Fuel Site in Sparks and the Stead
Solvent Site in Stead.

2.4.4 Distribution of PCE

The distribution of PCE has been developed for a number of reasons. First, the benefit
afforded commercial, and to a lesser extent, residential property owners relates to
whether or not a parcel overlies PCE contamination. Second, remedial actions, and
the design and evaluation of remedial actions, will need to be focused on those areas
where PCE is either known to exist or is suspected to exist.

Of course, the development of a map of PCE extent is limited by the data available to
create the map. Since the CTM is such a large land area, it is unreasonable to expect
that a groundwater quality data point can be obtained to represent each parcel. In
fact, the vast majority of parcels that are included in the area of known or suspected
PCE contamination do not have wells or sampling points associated with them.

However, there are substantial data available to characterize the extent of PCE - data
that are reliable, and accurate, and are representative of the state of the science that
exists to delineate contaminant extent. To this end, the data used to develop the
distribution of PCE in CTM included:

m Historical land use;

m  PCE studies and remedial actions on file with NDEP and WCDHD performed for
private parties;

m  Groundwater quality data collected by the County, TMWA, NDEP, WCDHD, and
various private property owners;

m  Sanitary sewer sampling results; and

m  Knowledge of the direction of groundwater flow and the fate of PCE in the
shallow and deep aquifer systems.
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Figure 2-20 depicts the known and suspected distribution of PCE beneath CTM given
the interpretation of these available data.

The following points are highlighted as partial justification of the contaminant
distribution:

m  The downtown Reno area, extending west to Keystone Avenue is clearly
contaminated with PCE, as are areas south along South Virginia Street to at least
Moana Lane, based on observed groundwater concentrations in the shallow and
deep groundwater and historical land use data.

m  Contamination found near Mill Street and Kietzke Lane influence groundwater
quality from that location east to at least the Truckee River and likely beyond to
TMWA'’s water supply wells at Galletti and 21st.

m  Contamination along South Virginia, which may exist as far south as Nell Road
based on historical land use and sites on file with NDEP and WCDHD, has
migrated eastward, along the predominant direction of groundwater flow to
locations such as Corbett School, Mill Street, and probably Peckham Lane.

m  PCE contamination has been found west of Downtown near California and Booth,
near Keystone and Seventh, and near Fourth Street and Summit Ridge based on
NDEP and WCDHD files.

m  PCE contamination has been found north of I-80 in the vicinity of the County
Buildings on Ninth and Wells, based on groundwater monitoring data, and along
Prater Way in Sparks, based on groundwater monitoring and land use data. PCE
has also been found at Pyramid Way and Greenbrae according to NDEP and
WCDHD files.

m  PCE contamination has been found east of I-395 and south of the Truckee River at
locations along Mill Street, within the Airport and National Guard facilities, and
east of the airport in the commercial areas, based on groundwater monitoring
data. These areas also have numerous business entities that may have handled
PCE in the past.

m  PCE has been found at numerous locations throughout the Sparks commercial
and warehouse district between 1-80 and the Truckee River, based on
groundwater monitoring data, historical land use data, and the NDEP and
WCDHD files. Potential source areas may exist from as far west as Kietkze Lane
to as far east as Kleppe Lane based on sanitary sewer data and NDEDP files.

Overall, the known and suspected distribution of PCE beneath CTM as depicted
represents the aggregation of the relevant data available at this time. It is possible,
and even likely, that the understanding of the distribution of PCE contamination will
be refined in the future as more data are collected and made available. To this end,
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the Remediation Management Plan must be flexible enough to allow for amendment
and revision, as needed to support revisions to County ordinances and the
identification of benefits for property owners.

2.5 Summary and Recommendations

The various environmental sampling programs and qualitative and quantitative
analyses presented and discussed in this section can be summarized as follows:

m  PCE contamination in the groundwater beneath the CTM exists in a broad
distribution. PCE exists to depths of 350 feet or greater beneath ground surface,
over an area of as much as 16 square miles impacting perhaps as much as 200
billion gallons of water - water that is vital to the public drinking water supply in
the metropolitan Reno area.

m  PCE contamination of this breadth is the result of uncontrolled or accidental
discharges from dozens to hundreds of sources and hot spots located throughout
CTM. In the Downtown Reno area alone, past investigators identified over 300
potential sources based on historical land use. Given the prevalent direction of
groundwater flow and areas of groundwater discharge, sources in the downtown
Reno area could not contribute to contamination found along South Virginia
Street, in Sparks, in the Corbett School and Mill Street wells, along Moana Lane, or
north of I-80. Each of these areas where contamination has been found outside of
Reno’s downtown area are likely to represent unique sets of sources - unique sets
of past and/or present uncontrolled or accidental discharges.

m  Although much of the contamination is likely a result of past PCE disposal
practices, it is also possible that current PCE disposal practices may be
contributing contamination to the groundwater flow system. In particular,
sampling of the sanitary sewers in both Reno and Sparks at locations downstream
of businesses that may handle PCE indicated that “slugs” of PCE were being
conveyed unknowingly by the underground pipelines. The presence of PCE into
the sanitary sewers, albeit illegal, may constitute an ongoing source of PCE to the
shallow groundwater. Further evaluation of the sewers in connection to
groundwater contamination is warranted.

m  Field investigations and a review of NDEP and WCDHD project files have
identified a dozen or more sources, or suspected sources of PCE within CTM.
These sources, which include past and current dry cleaners, as well as other
locations without specific businesses associated with them, will require additional
characterization and evaluation to determine the need for and scope of remedial
actions.

m  Beyond contaminating the drinking water, the PCE beneath CTM may also impact
construction of future projects (both from a human health concern and a
construction dewatering point of view) that disturb the shallow groundwater and
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indoor air quality within any structure placed above the contaminated
groundwater. An analysis was performed to determine if the current contaminant
distribution creates unacceptable risk to humans under either of these two
scenarios. Based on the analyses, there does not appear to be any current human
exposure that poses an unacceptable risk. It is possible that future construction
workers may be at risk to unacceptable contaminant concentrations of PCE if
sources are found at levels of 770 microgram per liter or greater (using a straight
line approximation of current risks presented in Section 2.3.3.1).

Based on the results of the environmental sampling programs and qualitative and
quantitative analyses, the following recommendations for remedial actions and
related activities are carried into the Remediation Management Plan.

m  Wellhead treatment at the five TMWA wells (Mill Street, High Street, Morrill
Avenue, Corbett School, and Kietkze Lane) must continue to safeguard the
drinking water for the citizens of CTM.

m  Wellhead treatment should be added to any additional public water supply wells
operated in the area of known or suspected PCE contamination, if PCE
contaminant concentrations are found to exceed federal or state safe drinking
water standards.

m  Source remediation must occur to remove and/or control the effects of past and
ongoing uncontrolled and accidental discharges on the groundwater beneath the
CTM. Source remediation will need to be prioritized to allow for the appropriate
and focused expenditure of CTMRD funds on reasonable and economically
feasible actions. Source remediation will therefore consist of various phases of
source characterization, remedial and benefit evaluations, and remedial action
implementation.

m At least two potential source areas and one potential source type should be further
investigated to forward remedial actions. These investigations will focus on
determining what impacts a potential source area has on the drinking water
supply and future construction activities; identifying potentially responsible
parties - such that the source can be referred to NDEP if appropriate; and
evaluating whether or not a remedial action will be reasonable and economically
feasible. The two potential sources areas are Mill Street/Kietzke Lane and Fourth
Street/Ralston. Selected areas of the Reno and Sparks sanitary sewer systems
constitute the potential source type.

m  Another key component of the overall remediation program is consistent and
comprehensive groundwater monitoring. The objectives of groundwater
monitoring are to track seasonal changes in groundwater elevation, to gather data
to better define the nature and extent of the PCE plume, to track changes in PCE
concentration, and to assess the influence of TMWA water supply well pumping
on the PCE plume. In addition, groundwater monitoring will include components
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of sampling and analysis consistent with those defined by EPA to support
monitored natural attenuation (MNA) evaluations. Consistent with direction
provided by NDEP, MNA will be evaluated as a mechanism for reducing the
toxicity, mobility, or volume of PCE within the aquifer system (natural
attenuation in groundwater systems results from the integration of several
subsurface attenuation mechanisms).

CDM 2.43
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Early Investigations

Formation of Remediation District

Figure 2-1 Work Plan Development and Implementation Phase Project Flow Chart
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Figure 2-10 Simulated Water Levels in Shallow Aquifer THOUSANDS OF FEET
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Section 3

Remediation Management Plan
Components

3.1 Introduction

This section of the RMP describes the various components of the Source Identification
and Remediation Phase of the CTMRD and the purpose of each component. The
components are intended to support remediation and long-term management of the
PCE contamination found beneath the CTM. The key characteristics of the program
are:

m  Applicability. The program has been designed based specifically on the
conditions within the CTM.

m  Simplicity. The program has been designed to be as simple as possible,
recognizing the complexity of the CTM hydrogeology and physical setting - one
that is large (approximately 16 square miles) and deep (extending to over 350 feet
below ground surface).

m  Flexibility. It is anticipated that, over time, refinements and improvements to
components of the remediation program may occur as a result of a shift in
priorities based on new data or input from stakeholders. The remediation
management program will have to be flexible enough to accommodate these
changes and still be effective in meeting the overall Remediation District
objectives and goals.

A listing of key activities that must be performed to implement the RMP components
described in this section and an implementation schedule for performing the
components and the key activities are presented in Section 4.

3.2 Remediation District Objectives and Goals

A presentation of the Remediation District Objectives (RDOs) and Remediation
District Goals (RDGs) is relevant to framing the components of the RMP. The RDOs,
which are based mainly on the requirements set forth in NRS 540A, are defined as:

m  Protect the water quality within the CTM for municipal, industrial, or domestic
uses.

m  Protect from liability property owners that did not cause or contribute to
subsurface PCE (and its degradation products) contamination that may impact
drinking water within the CTM.

The RDGs, which translate the CTMRD objectives into more specific requirements for
the selected remedial actions, have been defined as follows:

WAREPORTS\CTM\REMEDIATION MANAGEMENT PLAN_OCT02
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m  Maintain the continued use of CTM groundwater for public water supply.

m  Manage PCE in groundwater and/or surface water in such a manner as to protect
property owners and potable water users in the CTM.

m  Select remedial action(s) that are reasonable and economically feasible.

m  Allocate equitably the costs associated with implementation of the RMP and its
components.

3.3 Federal Procedures and Guidelines

The principal federal program available to address remediation of a contamination
problem of the magnitude, complexity and extent of that found in the CTM is the
Comprehensive Environmental Resource Conservation and Liability Act (CERCLA).
Experiences with CERCLA suggest that it can lead to some undesirable affects
including devaluation of properties, slow and costly cleanups and potential liability
for all property owners within the boundaries of a designated CERCLA site. In part,
the CTMRD was created as a surrogate for CERCLA but provided additional benefits
to the community that are not available under CERCLA. In addition, federal
guidelines for CERCLA sites stress the priority of performing “removal actions” to
protect human health in situations where eminent health risks are known to exist. To
this end, wellhead treatment of public water supply produced from wells with
concentrations of PCE above regulated concentrations has been made a priority
remedial action of the CTMRD.

3.4 Nevada State Statutes

3.4.1 NRS 540A

NRS chapter 540A, which was enacted in 1995, is the state statute that authorized the
creation of the CTMRD and directs its activities. The principal purpose of the
enabling legislation was to provide a mechanism to develop and implement
remediation activities sufficient to assure the quality of water for municipal, industrial
or domestic use within the region. Additionally, the statute provides protections to
property owners who did not cause or contribute to the conditions for which the
CTMRD was created.

The statute establishes the criteria by which remedial activities will be evaluated and
what actions can be included in the plan for remediation. These elements are set forth
in 540A.260(2) as follows:

“2. The plan for remediation may include any action which is reasonable and
economically feasible in the event of the release or threat of release of any
hazardous substance into the environment which may affect the water
quality in this state. Such action may include:

3-2
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(@) Monitoring, assessing and evaluating the water which may be affected by
the substance;

(b) Removing or disposing of the substance or remedying the condition of the
water in any other manner; and

(c) Taking such actions as are necessary to prevent, minimize or mitigate damage to
the affected water. [Italics supplied for emphasis.]”

In adopting what is now NRS 540A.250 to 540A.285 the Nevada Legislature provided
direction to remediation districts to determine what remediation actions are
appropriate to “prevent, minimize or mitigate” damage to groundwater of the district
and which are “reasonable and economically feasible” to accomplish the proposed
remedial activity. Remediation standards established under NRS540A are consistent
with the standards established in other state and federal laws, which address
environmental contamination. What NRS 540A offers that these other laws do not
provide for is a mechanism for a community wide solution to a community wide
problem.

NRS 540A gives the BCC the authority to seek funding and implement those
remediation actions that are determined to be reasonable and economically feasible.
The BCC does not have the discretion, however, to withhold funding from remedial
actions that are deemed to be reasonable and economically feasible.

3.4.2 Other Nevada State Statutes

State statutes, which include the Nevada Water Pollution Control Law (NRS445A)
and the Nevada Waste Management Law (NRS459), also provide some mechanisms
to address contamination situations like those found in the CTM. These statutes,
however, are structured to address an individual owner or responsible party and
would be difficult to apply across an area as large as the CTMRD with many
individual owners and responsible parties. Nonetheless, these statutes provide
guidance to the CTMRD during planning and implementation of remediation
activities.

3.5 Areas of Application for Remediation Management
Plan Components

As discussed in Section 2 of this document and in the Remedial Technologies
Identification and Screening TM, remedial actions have been designed to address the
“points of application” beneath the CTM - source areas, groundwater plume areas
(shallow and deep), and potable water supply wellheads. For the purposes of
development of remedial actions, two areas of application have been defined: (1)
Source Areas and Shallow Groundwater Plumes and (2) Deep Groundwater and Wellhead
Treatment. Each of the areas of application is described below:

3-3
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Source Areas and Shallow Groundwater Plumes. Source areas are considered to be
directly linked to shallow groundwater plume areas. Deep groundwater plumes,
however, were excluded from the “source area” remedial actions because of three
issues:

m  First, once contamination from a single source area migrates downward, it is
likely to “co-mingle” with other contaminants that originated as shallow
groundwater plumes that have also migrated into the deeper portion of the
aquifer. Therefore, deep groundwater plumes in the CTM are generally not
considered to be linked to any one source area, but rather a group of source areas.

m  Second, the costs of performing characterization and remediation on shallow
groundwater plumes are significantly less than performing the same activities on
deep groundwater plumes. As an example, there are greater costs associated with
investigating deep aquifer conditions and greater cost per unit of PCE mass
removal due to the generally lower PCE concentrations in the deep aquifer.

m  Third, removal of PCE from deep groundwater is currently ongoing in the form of
wellhead treatment on five existing public water supply wells when that water is
removed for beneficial uses.

Application of the RMP to source areas and groundwater contaminated with PCE will
be the focus of much of the cooperative activities among members of the TWG. As
will be discussed in more detail within this section and in Section 7, the CTMRD, with
concurrence and, at time, formal support from the TWG, will make recommendations
to the BCC regarding the expenditure of CTMRD funds for source area prioritization;
characterization; and evaluation, selection, and implementation of remedial actions,
as appropriate. In addition, the TWG will aide in the identification of source areas
and related shallow groundwater plumes that may be candidates for enforcement
actions by NDEP.

Deep Groundwater Plumes and Wellhead Treatment. Deep groundwater PCE plumes
have been shown to be tributary to several TMWA water supply wells. Wellhead
treatment is currently used to remove PCE from water pumped from five TMWA
water supply wells (Kietkze, Mill, High, Morrill, and Corbett). Wellhead treatment
for these wells was implemented rather than replacing the wells. Application of this
wellhead treatment technology will continue for any additional wells where PCE
concentrations exceed safe drinking water standards, for the following reasons:

m  The alluvial aquifer system from which Reno and Sparks draw groundwater is
limited in aerial extent, bounded on all sides by mountains and bedrock outcrops.
Therefore, there are no “untapped” aquifer systems that are available for new
water supply production.

3-4
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m  The quality of the groundwater contained within the CTM basin is impacted by
naturally occurring arsenic and geothermal activity, limiting the location of viable
well sites for potable water supply.

m  Adjacent valleys (e.g., Lemmon Valley and Spanish Springs) are closed basins,
where current groundwater pumpage exceeds (or is equal to) the basin yield.
Therefore, additional groundwater production from these valleys is restricted by
the State Engineers Office, and is not allowed.

m  Local infrastructure that allows produced groundwater to maintain system
pressure for fire fighting and public water supply in metro area structures is
linked to those wells that currently have wellhead treatment. Relocation of these
wells would require a significant investment in construction of infrastructure
improvements to replace existing water distribution system piping and pumps.

m  Finally, wells with existing wellhead treatment exert some degree of plume
control within the deep aquifer. Relocating these wells to other locations within
CTM would allow PCE contamination in the deep aquifer to migrate unchecked
and uncontrolled toward “clean” water supply wells located in other areas within
the deep aquifer (e.g.,, TMWA wells in the eastern portion of the CTM).

3.6 Remediation Management Plan Components

The RMP is intended to identify a range of activities that will be used to control,
manage and remediate the PCE contamination beneath the CI'M in both the short-
term and the long-term. Remediation of the contamination conditions consists of
providing treatment for the public water supply wells, eliminating/remediating
sources and contaminated groundwater (to the extent that such actions are reasonable
and economically feasible), and monitoring the effects of these actions on the
groundwater. Peripheral support activities are also included in the RMP, since
administrative, public outreach, and educational tasks are vital to the success of the
RMP implementation.

Therefore, the RMP components are differentiated into three categories, based on the
nature of the remedial actions to be performed and the type of benefits that are
provided by the actions.

m  Clean Drinking Water Activities - focused on the removal of PCE from the public
drinking water supply to the benefit of water users within the TMWA wholesale
and retail service area.

m  Remedial Activities - focused on the identification, characterization, evaluation,
and remediation of historic sources of PCE, and the related monitoring programs
requisite to all remedial actions to the benefit of residential and commercial
property owners located above the areas containing or suspected of containing
PCE contamination.
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m  Program Outreach, Education, and Administration Activities - focused on the
management of resources to optimize the remedial activities including outreach
and educational tasks, and project administration and fund management to the
benefit of water users and property owners.

Note that the management activities critical to the implementation of the RMP exist
within each of these categories of RMP components. As discussed in detail in Section
7, management of the implementation of the RMP will be conducted chiefly by
Washoe County DWR, in collaboration with NDEP and WCDHD. These three entities
working in a cooperative partnership will provide direct input and guidance to the
BCC regarding all technical aspects of the RMP implementation that support the wise
expenditure of CTMRD funds to perform the clean drinking water activities; the
remedial activities; and the program outreach, education and administration
activities.

Each of the RMP components is described in detail below.

3.6.1 Clean Drinking Water Activities

The goal of the clean drinking water activities described in this section is to remove
PCE from the drinking water supplied by TMWA’s groundwater production wells.
These measures include wellhead treatment and pumping plan implementation.

3.6.1.1 Wellhead Treatment

Wellhead treatment of groundwater produced for public water supply is a vital
component of the RMP. In fact, if funding becomes limited for any reason during the
implementation of the remediation program, wellhead treatment will most likely take
priority over any other remedial activity.

PCE in the deep groundwater has been characterized as being widespread and dilute
(average concentration of 15 to 20 micrograms per liter (ug/L) over the entire CTM).
Further, remediation of deep groundwater is generally limited to different types of
“pump and treat” technologies. Small scale or localized pumping of groundwater
from the deep aquifer is considered neither reasonable (because only a limited
amount of PCE within deep aquifer would be removed) nor cost effective (because
deep extraction wells are expensive to construct and operate, and it is expensive to
dispose of treated groundwater under the State’s UIC or NPDES programs). For these
reasons, remediation of the deep groundwater is considered to be reasonable and cost
effective only on a large scale by wellhead treatment at existing water supply wells.

Large-scale contaminant mass removal through groundwater treatment has been
ongoing since 1996. The key characteristics of wellhead treatment at the TMWA

water supply wells include:

m  Public water supply pumping removes large volumes of deep groundwater for
treatment.
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m  Public water supply pumping helps to control migration of the PCE plume to
water supply wells that are not currently above the MCL for PCE.

m  Treatment of groundwater from the five TMWA wells removes an estimated 20
gallons of “pure” PCE each year.

m  Wellhead treatment performs perhaps the most important single action associated
with the existence of the CTMRD - protection of the citizens of CTM from direct
exposure to PCE in their drinking water.

m  Wellhead treatment at the public water supply wells eliminates the need for
developing and implementing costly treated water discharge permitting programs
through either the state’s UIC or NPDES programs.

m  Wellhead treatment allows for the beneficial use of the treated water without
substantial infrastructure costs that would be associated with new production and
distribution facilities that would be required for distributing potable water
produced by non-drinking water supply wells.

Wellhead treatment at public water supply wells does not include any specific
investigation or monitoring activities to be performed by the CTMRD because the
owners of all public water supply wells are required to perform routine monitoring
for water quality, including testing for PCE. Further, no decision-making activities
need to be developed to control the distribution of groundwater that exceeds safe
drinking water standards for if the PCE concentrations in groundwater from an
untreated water supply well exceed acceptable concentrations, then the owner is
required to cease use of the well for public water supply until such time that
appropriate treatment can be installed and operated. Under these circumstances, the
owner of the well will be given the option to contact the CTMRD to determine if
wellhead treatment is appropriate for their facility.

The need for wellhead treatment will be identified through data collection and other
activities that well owners, rather than the CTMRD, conduct. CTMRD resources will
be committed to work with water purveyors to identify methods other than wellhead
treatment to protect the public drinking water supply (e.g., placement of new wells,
and development and implementation of a pumping plan) realizing that the
effectiveness of other methods may be limited, as discussed earlier.

The elements of the wellhead treatment component that the CTMRD will fund are as
follows:

m  Continue to pay the debt service for the bond used to finance wellhead treatment
for the Kietzke, Corbett, Mill, High and Morrill Street wells.

m  Continue to pay for operation and maintenance of wellhead treatment for these
five wells.
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m  Continue to update and evaluate the Pumping Plan that was developed for
purposes of defining minimum daily groundwater production rates from wells
with wellhead treatment.

m  Create an account that can be used: to finance future wellhead treatment design,
construction, and, as appropriate, operations and maintenance for wells that do
not currently have wellhead treatment but will require it sometime in the future;
or finance other types of remedies deemed appropriate for protection and/or
treatment of groundwater produced for potable water supply (or other municipal,
industrial or domestic uses).

3.6.1.2 Pumping Plan Implementation

A Pumping Plan agreement was developed between the CTMRD and TMWA
(formerly Sierra Pacific Power Company) defining a minimum daily quantity of water
that must be pumped from each of the five water supply wells with wellhead
treatment. The objective of the Pumping Plan is to maintain a degree of hydraulic
control on the deep aquifer zone impacted by PCE, thereby limiting migration of the
PCE plume downgradient of the five water supply wells. As described in Section 2,
Figures 2-14a and 2-14b, the average capture zones of the five TMWA wells do
capture a significant portion of the PCE contamination migrating from beneath
downtown Reno and from South Virginia Street. However, other sources of PCE are
expected to exist in other areas not contained by these wells. Therefore, sampling of
water supply wells downgradient of the five existing treated wells will continue to be
performed to assess the need for groundwater treatment systems on additional water
supply wells.

As more information is collected and a better understanding of the relationship
between the groundwater contamination and water supply production is developed,
the CTMRD will work with TMWA to re-evaluate and update the current Pumping
Plan. The effort of re-evaluating and updating the Pumping Plan will include
database management, groundwater modeling, and alternative evaluations conducted
through a cooperative partnership between CTMRD and TMWA.

3.6.2 Remedial Activities

The three elements of Remedial Activities, which have been identified based on the
data collected and discussions with NDEP and WCDHD, are groundwater
monitoring, MNA, and source remediation. These activities appear, at this time, to be
the only cleanup activities that are reasonable and economically feasible.

3.6.1 Groundwater Monitoring Program

Groundwater monitoring will continue to be performed as part of the overall CTMRD
remediation program. The objective of the groundwater monitoring will be to track
water quality conditions beneath the CTM, including the naturally occurring
processes that contribute to the attenuation of shallow and deep groundwater
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contamination (i.e., MNA as described below). A description of the groundwater
monitoring program including MNA components is provided in Appendix E.

3.6.2 Monitored Natural Attenuation (MNA)

Monitored Natural Attenuation (MNA) is an in-situ remediation technology that
involves naturally occurring processes (e.g., biodegradation, dispersion, matrix
diffusion, sorption, volatilization, and chemical degradation). These processes serve
to reduce the concentration, and in some instances, mass of contaminants in
groundwater and soils. MNA is recognized by the U.S. Environmental Protection
Agency as a viable method of remediation that can be evaluated relative to
contaminants, and the chemical, physical, and biological characteristics of the soil and
groundwater to determine its effectiveness at a particular location (EPA, 1999). This
method of remediation may be used as the sole remediation technology when it: (1) is
combined with some degree of source control; (2) is shown to be fully protective of
human health and the environment; and (3) meets remedial objectives within a
reasonable time frame. Data generated as part of the groundwater monitoring
program will be used to evaluate the effectiveness and applicability of MNA to the
conditions within the CTM. MNA may also be used in combination with other
process options as a concurrent technology, or in a phased manner following the
completion of other technologies.

For the CTMRD, a demonstration of the effectiveness of MNA is limited by the
current lack of knowledge regarding the nature and location of existing source areas -
either historic or ongoing. Therefore, as information is gathered to locate and
characterize source areas, and as remedial actions are developed and implemented -
either by CTMRD or by responsible parties with NDEP oversight - MNA should
become increasingly viable and important in the control, management, and
remediation of PCE within CTM. In this light, MNA is considered to be part of the
long-term strategy for remediation of the PCE in CTM, but not necessarily the short-
term. Nonetheless, CTMRD resources will be committed to performing MNA-type
analyses and evaluations in a fashion consistent with federal guidelines in conjunction
with its groundwater monitoring efforts to allow for the establishment of historical
PCE concentration trend information critical to observing the impacts of MNA over a
long period of time.

3.6.3 Source Area Remediation

Source area remediation is considered to be both a short-term and long-term solution
to the PCE contamination within CTM since a key component of the overall
remediation program is to eliminate as many sources of PCE that may be contributing
to the PCE groundwater contamination found beneath the CTM as is reasonable and
economically feasible. Based on the nature of the PCE contamination, it is estimated
that there may be dozens, if not hundreds, of currently unidentified sources,
including both those of historic origin and current discharges. Presented in this
section is a process by which PCE sources or source areas and their related shallow
groundwater plumes, once they are identified, will be addressed. The process of
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controlling, managing, and remediating source areas (i.e., the PCE Source
Management Process) involves source characterization; responsible party
identification; evaluation of remedial actions; and, if appropriate, implementation of
remedial actions.

Since the CTMRD does not have unlimited taxpayer revenues to implement remedial
actions on sources, the PCE Source Management Process allows for ranking of
potential PCE source areas based on various criteria established to estimate the
potential for sources to impact public water supply and human health. As will be
discussed below, this ranking, or prioritization effort will be utilized to aide in the
process of allocating CTMRD resources.

The PCE Source Management Process, as illustrated in Figure 3-1, includes a number
of linked activities. These linked activities, performed as a collaborative effort among
the Technical Working Group members, are highlighted below.

m Prioritization Ranking of Potential Source Areas - Based on available data from
various entities develop a prioritized listing of sites and potential source areas for
further action under this program. Further action may include source
characterization efforts, referral to NDEP, source remedial evaluations, and/or
source remedial actions.

m  Source Characterization - Conduct source characterization activities on those
potential source sites and areas that are determined by the TWG members to be of
the highest priority.

m  Responsible Party Evaluations and Source Referrals - Review to determine
whether or not adequate information has been collected to differentiate a potential
source area from regional conditions, and identify a localized area or parcel as the
location of the source. Upon consultation with NDEP, and once adequate
evidence has been collected pursuant to NRS 540A.280, the CTMRD will refer
certain cases to NDEP for appropriate action. The Cooperative Agreement to be
developed among Washoe County DWR, NDEP, and WCDHD will refine the
source referral process.

m  Source Remedial Evaluations - For those potential source sites and areas that are
not referred to other entities or agencies, or have been returned from other entities
or agencies to be included in the CTMRD, a focused feasibility study will be
performed working with the TWG to evaluate and recommend selection of a
remedial action for that source that is reasonable and economically feasible. The
result of the focused feasibility study will be production of a Site Specific
Remediation Plan that will be developed by the TWG collaborative process which
includes the CTMRD, NDEP, and WCDHD.

m  Benefit Evaluations - Evaluate and identify potential changes in water user
and/or property owner benefits related to the proposed remedial action.
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m  Source Remediation - Implement a Site Specific Remediation Plan for those
sources that have been selected, based on priority and available funding.

The implementation of the PCE Source Management Process will require a consistent
commitment of resources and the collaboration of the TWG members since the
activities to be performed by the CTMRD within any calendar year will be dependent
on changing site conditions, data, and priorities. The TWG will work together to
provide guidance and direction to the BCC regarding, but not necessarily limited to
the following;:

m  Ranking of sites for purposes of allocating CTMRD funds
m  Developing scopes of work for source characterization activities

m  Determining when adequate evidence has been collected to document that a
person has caused or contributed to the condition requiring remediation; the
evidence will then be provided to NDEP for appropriate action.

m  Evaluating and selecting appropriate remedial actions for source areas and their
related shallow groundwater plumes that do not have viable responsible parties.

m  Developing source closure criteria for sources where CTMRD resources are used
to implement remedial activities.

To coordinate the actions and sharing of information among these entities related to
the management of sources, an agreement (e.g., cooperative agreement (CA)) will
need to be developed and executed. This agreement would define the nature of the
relationship(s) and the standard processes that the entities will follow to implement
appropriate management of sources and/or potential source areas. A more detailed
description of the CA is provided in Section 4 Implementation Activities and Schedule.

As previously indicated, Figure 3-1 presents the overall process that will be followed
to remediate source areas - prioritize, characterize, identify responsible parties, and as
appropriate, evaluate and implement remedial activities. Each of these process
elements or activities and the interrelationship among the various activities are
discussed below.

Prioritization Ranking of Potential Source Areas

The prioritization of potential source areas is an activity that will occur on an annual
basis (or more often if conditions warrant). The goals will be to identify all those
locations from which PCE contamination may emanate and to rank these locations
into a prioritized listing. Note that the site prioritization step will be applied
throughout the entire process of addressing potential source areas. The CTMRD,
working with NDEP, and WCDHD, will allocate funds for source characterization,
source remedial evaluations, and if appropriate, remedial actions. Remedial actions
will be implemented at listed sites in order of highest priority.
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The ranking of source areas will first involve collecting existing information from all
sources of data that may be used to characterize potential source areas. For example,
NDEP and WCDHD maintain project files for past and ongoing remediation projects.
In addition, TMWA may have water level and water quality data from various
monitoring points that date back into the 1970s. Although much of these data are
likely already within the CTMRD database, a comprehensive effort will be conducted
to collect and organize data that may not currently reside in the database.

Once appropriate data have been collected, an inventory of sites which have utilized
PCE on site or sites which have been identified as having PCE contamination will be
developed. The CTMRD will use a broad range of data sources to create this
inventory, including the following;:

m  Past or active chemical manufacturers, dry cleaners, paint shops, and other
businesses that may have handled PCE;

m Past or active site remedial activities overseen by NDEP or WCDHD at any
facilities or businesses that may have handled PCE;

m  Locations where sanitary sewer sampling indicates that past or current
discharging of PCE has occurred or is occurring; and

m  Locations where groundwater quality sampling indicates that PCE concentrations
are significantly greater than the regional PCE concentration.

Once the inventory of potential source areas has been developed, an analysis of these
data will be performed, utilizing GIS-type mapping software and other methods, to
screen and rank all potential source areas based on the prioritization criteria and
process presented in Figure 3-2.

Using the prioritization ranking criteria contained in Figure 3-2, the TWG will
develop a ranking of all potential source areas identified by the existing data. Once
sufficient evidence has been gathered pursuant to NRS 540A.280, sites identified as
Priority 1 sites will be referred to NDEP for appropriate actions since these sites are by
definition characterized by a known ongoing discharge. Identification of Priority 1
sites will therefore require the TWG to establish some knowledge or information on
source location and current business type, nature and ownership.

All other potential source areas will be assigned a priority of 2, 3 or 4 depending on
the outcome of the prioritization analyses. The ranking of the potential source areas
will be based on those screening criteria presented in Figure 3-2. These screening
criteria include:

m  Type of current and/or past land use/business type

m  Relative PCE concentration measured in groundwater adjacent to the source
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m  Potential for source to impact water supply wells

m  Potential for source to impact current or future construction or structural
dewatering operations

It is important to note that assignment of a prioritization ranking to a potential source
area may be influenced by data, professional judgment and/or issues beyond those
screening criteria presented in Figure 3-2. As long as the members of the TWG agree
to the assignments, and the justification for the assignments, other criteria may be
used to set priorities in addition to those presented in the figure. Given the flexibility
of the screening process, it is possible that source areas that have been closed by
NDEP and/or WCDHD in the past may be re-opened based on the outcome of the
prioritization ranking efforts.

All potential source areas contained in the site inventory will be assigned a priority of
2,3, or 4 at this stage of the project, even if they are qualified as needing additional
site characterization. Of course the ranking of sources can, and will, change from year
to year, or even month to month, as new information becomes available. To this end,
the TWG has complete discretion to revise the priority of any potential source area as
additional data are collected, and new information becomes available.

Once the potential source areas have been ranked, and an agreement on further
actions has been reached by the members of the TWG, the CTMRD will issue a letter
to both WCDHD and NDEP indicating the results of the ranking effort, and recording
the list of agreed upon actions to be performed by each member of the team.

The interactions among NDEP, WCDHD and the CTMRD during the development of
the prioritization rankings for each potential source area are captured in Figure 3-3.
As indicated in this figure, the TWG reviews data to develop the ranking. Next,
Priority 1 sites are referred to NDEP. All other potential source area sites are carried
into the source characterization activities performed by CTMRD, in collaboration with
NDEP and WCDHD. Source characterization activities are described below.

Source Characterization

Based on the results of the prioritization of potential sources areas, the CTMRD will
proceed with an appropriate amount of field investigation activities to characterize
high priority “sites” not referred to the NDEP. The level of effort will depend on the
availability of funds, site accessibility, and various other issues (e.g., weather
conditions). Field investigation activities may include, but not be limited to, those
field activities discussed and presented in the Remedial Technologies Identification and
Screening. Table 2-6 summarizes the likely field investigation methods for soils and
groundwater in and adjacent to a suspected source areas.

Once appropriate actions have been agreed upon by the TWG, including a revised
ranking of source areas, based on the source characterization activities, a listing will
be made of source areas that should be referred to NDEP for enforcement actions.
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Again, the CTMRD will issue a letter to NDEP and WCDHD recording the
agreements reached including the results of the source characterization efforts, and
the recommendations for further actions by each member of the team.

This task will benefit greatly from the regular and deliberate sharing of data between
NDEP, WCDHD, the Cities and the CTMRD, including those situations where
independent data collection activities are funded as a result of real estate transactions
and/or site investigations and closures. If the CTMRD is able to include these data in
the program database, it may save significant taxpayer dollar by not requiring the
same data to be collected twice.

Source Referrals

Referrals will be made from the CTMRD to NDEP for sites and/or source areas once
adequate evidence has been collected. It is the intent of the RMP that most referrals
will result in an appropriate remedial action by an identified responsible party under
NDEP oversight. Once NDEP receives a referral, it will make a determination of the
necessary action. The responsible parties will be held liable for environmental clean-
up in a manner consistent with the governing statutes (i.e., NRS 540A and NRS 445A).

Note that in some rare cases where NDEP administrative and legal processes have
been unsuccessful in identifying responsible party(ies), these sites and/or potential
source areas with non-viable responsible parties may be returned to CTMRD for
potential remedial actions.

Source Remedial Evaluations

For those potential source areas that the TWG determines do not have identifiable
responsible parties or may not be adequately supported by identified responsible
parties, the CTMRD will prepare a focused feasibility study, if resources are available,
to:

m  Summarize the information known about the site;

m Identify the potential impact of the site on public water supply and on other
potentially completed exposure pathways involving humans;

m  Develop site specific remediation goals which may include risk-based analyses;

m Identify candidate remedial actions that may best be applied to the source area
and any related plume area, if appropriate;

m  Screen the identified candidate remedial actions, based on implementability (i.e.,
constructability, reasonableness, technical feasibility, etc.), effectiveness (i.e.,
ability to manage identified risks to human health and public water supply, etc.),
and cost (i.e., reasonable and economically feasible);
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m  Perform a benefit analysis related to identifying whether or not a proposed
remedial action will provide benefit to a specific group of water users and/or
property owners; and

m  Recommend a remedial action(s).

This process may also require that the CTMRD collect more data to characterize a
potential source area that will be the subject of the remedial evaluations.

The list of candidate remedial actions will be developed based on the results of the
remedial technology and process option screening that was presented in the Remedial
Technologies Identification and Screening TM. Table 2-7 presents the relevant results of
those analyses.

Once a remedial action has been preliminarily identified, the CTMRD will need to
provide information to NDEP and WCDHD regarding the proposed remedial action
for various reasons. First, before any remedial action is initiated, the TWG will need
to make recommendations to the BCC defining the nature and type of the source
remedial action(s) that are consistent with the CTMRD. Based on these
recommendations, the BCC will authorize funding for the remedial action(s)
consistent with the resources of the County taxpayers and NRS 540A.265. Once
funding is approved, NDEP and WCDHD may need to issue permits to the CTMRD
for implementation of the remedial action(s). In addition, NDEP and WCDHD will
need to have knowledge that the action is being implemented such that data
management, progress reports, and other project correspondence can be tracked and,
if needed, evaluated.

Evaluate Benefits

Before any remedial action is recommended for implementation to the BCC from the
CTMRD, a benefit evaluation must take place. This benefit evaluation step will not be
used to determine whether a remedial action will be performed. Rather, the step is a
factor in determining what funds will be allocated to the remedial action (i.e., does the
remedial action provide benefits to all water users within Remediation District
boundaries or is the benefit limited to a portion of all users?). The objectives of the
benefit evaluation will be to:

m  Characterize the short-term and long-term cash flow associated with the proposed
remedial action(s);

m  Determine if the current accounts maintained by the County are adequate to
support the proposed funding requirements;

m [dentify the benefit(s) to water users and/or property owners related to the
implementation of the proposed remedial action (s);
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m  Determine if additional benefit areas need to be developed to support the
proposed remedial action; and

m  Provide the Board of County Commissioners (BCC) with the information needed
to commit current account funds or develop a revised ordinance for newly
defined benefit areas.

The recommendation for implementing any particular remedial action will be made
to the BCC based on a combination of the source remedial evaluations and the
benefits evaluations.

Source Area Remediation

The RMP includes implementing active remedial measures on targeted historical
source areas that are not included under enforcement actions with NDEP with the
objective of protecting the CTM water quality for municipal, industrial, and domestic
uses.

Key elements in the decision to implement remedial action(s) at a particular source
area include:

m A determination by the TWG that no viable responsible party exists and therefore
NDEP will not oversee the remediation;

m A determination that remedial actions will contribute to a reduction of the threat
of substantial degradation of water quality posed by the source; and

m  The availability of funds in the source remediation trust fund.

The decision to end, postpone or temporarily suspend any particular remedial action
will be based, in part, on the availability of trust fund dollars, and potential impact of
the continuation of a remedial action on waters within CTM that may be used of
municipal, domestic, and/or industrial use.

The trust fund, which will be described in Section 5, will be used to fund capital
improvements, operations and maintenance, and any other project-related expenses
associated with remedy implementation. In some cases, the remedial action(s) will
involve simple, short-term activities, such as soil removal and disposal. In other
cases, remedial action(s) may include acquisition of easements, installation of
facilities, and long-term operations of equipment and monitoring programs. Given
the wide range of potential remedial actions that may be implemented as a result of
the source area evaluations and investigations, implementation may only take a
couple of months, or may require many years, even decades. Potential impacts of
proposed remedial actions on cash flow out of the source area trust fund will be taken
into account in the evaluation and selection of any remediation. Analyses will also be
conducted to identify whether or not selected water users and/or property owners
will benefit from the identified source area remedial action(s) (note, however, that the
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“benefit evaluation” will not be used as a factor in determining the need for
remediation).

The operation and maintenance costs for most remedial actions may be significant,
and will likely increase with time because of climbing electrical rates and the
expectation that more remedial actions will be implemented. Although it will be the
goal of the CTMRD to reduce operations and maintenance costs wherever possible, it
is likely, given the widespread nature of contamination and the recalcitrant nature of
PCE, that operation and maintenance costs related to source area remediation will
increase over time until substantial progress is made in source control and removal.

3.6.3 Program Outreach, Education, and Administration
Activities
Program outreach, education and administration include those activities related to the

management of resources needed to implement the RMP components defined in this
section.

m  Public Outreach and Education - The objective of this element is to perform
activities related to:

¢ Provide members of the community with educational information regarding
the CTMRD, the RMP components, the management and expenditures of tax
dollars, and the status of the project activities using media and public
information channels.

e Conduct occasional community workshops for promoting information
exchanges and creating a forum for public feedback.

m  Establish and maintain a CTMRD Public Advisory Group consisting of key project
stakeholders and implementers (e.g., NDEP, WCDHD, TMWA, City of Reno, City
of Sparks, area business interests, neighborhood advisory boards, citizen advisory
boards, etc.) to:

e Promote technology and information transfer;
e Stimulate effective sharing of ideas;

¢ Create means to exchange viewpoints on public policy associated with the
implementation of the CTMRD and related matters; and

e Generally allow for a direct feedback mechanism from various project
stakeholders, community entities and program implementers to Washoe
County and the BCC.
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m  Project Administration Tasks - The objective of these activities is to manage the
resources of the County (both human and financial) with respect to
implementation of remedial and programmatic activities. Project administration
tasks include, but are not limited to, management of CTMRD staff, database and
information management, fund management, tax bill development and billing
support, and facilitation of institutional and intergovernmental communications.

Note that on an annual basis, the CTMRD program will be reviewed in terms of the
appropriateness of activities and the funds spent and retained (e.g., trust funds) over
the previous year. The objective of the review, which will occur with the aide of the
CTMRD TWG, will be to identify:

m  Available funding for source remediation.

m  Available funding for design and construction of new treatment at public water
supply well(s).

m  Available funding for source prioritization, characterization, and remedial
evaluations.

m  Need for additional benefit areas within CTM related to specific source areas and
groundwater plumes.

The review will result in the development of a group of resolutions and/or
ordinances that will be brought to the BCC for consideration and action.
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Section 4
Implementation Activities and Schedule

The conditions of PCE contamination within the CTM - extensive area of impact;
multiple sources; consistent, low level of contamination - require an innovative
approach for management and remediation. The RMP defines a “first of its kind”
remediation program for the CTMRD. Implementation of the program will require
not only the cooperative efforts of the Technical Working Group members, but also
the involvement and input from a broad range of project stakeholders. The full range
of program activities that make up Phase 2 of the CTMRD (Source Identification and
Remediation Phase) includes the primary remediation program components
identified in Section 3 as well as a series of program initiation activities that are
required for successful implementation of the overall program.

The program initiation activities include “one time only” activities that are intended
to establish operating agreements and policies and procedures among the TWG
members. These policies and procedures establish the framework within which the
various public entities and agencies will work together. This section describes the
program initiation activities and identifies other relevant activities that will be
conducted during the early stages of Phase 2 of the CTMRD. Further, this section
provides a detailed implementation schedule for each element of Phase 2 of the
CTMRD.

4.1 Program Initiation Activities

A number of program initiation, or set-up, activities have been identified, that need to
be performed during the first months of the RMP implementation. The intent is to
establish the roles and responsibilities of each of the key stakeholders (i.e.,
governmental entities, water purveyors), to assist the CTMRD in meeting its
objectives and goals. The program initiation activities, which will be a District focus
during the first year of RMP implementation, include development of a cooperative
agreement with NDEP and WCDHD. Each of these sets of activities is described
below.

4.1.1 Cooperative Agreement

A Cooperative Agreement needs to be developed to allow the members of TWG to
coordinate relevant operations and process activities, establish roles and
responsibilities, define communication protocols, and commit appropriate resources
to the RMP implementation. The Cooperative Agreement, which will be developed in
accordance with NRS 227.080 (Interlocal Cooperation Act), will establish the
relationships among the signatories and guide the TWG's involvement in the
implementation of the remediation program of the CTMRD. The Cooperative
Agreement will also be used to define the ground rules for refining program goals
and operating procedures over time. Protocols to be addressed include:

41
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Central Truckee Meadows Remediation District Section 4
Remediation Management Plan Implementation Activities and Schedule

m  Regular Periods of Program Evaluation. This issue relates to how the processes
that make-up any particular program component are to be evaluated for
effectiveness, efficiency, and applicability on a regular basis, so that the
remediation management program maintains its focus and applicability over the
span of its use.

m  Data Management and Reporting Protocols. This issue relates to how the
various entities will standardize data collection activities and project reporting
requirements, and share and manage data. Given the number of entities involved
in the implementation of the program, mechanisms may need to be created to
ensure that relevant data is provided to the CTMRD as public and private entities
collect information.

Table 4-1 presents a list of possible components of the TWG Cooperative Agreement.

Table 4-1
Possible Components of the Cooperative Agreement
Among Members of the Technical Working Group

e Cap on Remedial Activities Costs per Annum
e Use and Priority of Well Head Treatment
Agreement on Procedures to Implement the Remedial Activity Processes Defined in the
Remediation Management Plan
Recognition of Limited Nature of Resources
Concept of Minimum Level of Funding (Based on fee collection) for CTMRD activities
Limits of Cost Escalation for Implementation of the Remediation Management Plan
Identification of Principle Parties and Roles Within the TWG
Agreement by NDEP to Take Appropriate Action at Sites with Responsible Parties upon Referral
by CTMRD, pursuant to NRS 540A.280
Acknowledge by Parties regarding the Collaborative Nature of the TWG Members
e Agreement of the Role of Each Member of the TWG including:

o Providing Guidance and Input to Board of County Commissioners

o Coordinating Data Collection, Management and Review with the CTMRD

o Providing Resources to Implement the Remediation Management Plan
Agreement on Use of NDEP Authorities to Provide Access to Private Properties
Definition of a Dispute Resolution Process
Definition of Person(s)
Confirmation of Safe Harbor Provisions of NRS 540A
Timing and Nature of TWG reviews of CTMRD work products

Following execution of the Cooperative Agreement, the TWG will work together to
prepare the follow procedures and protocols for application to specific areas of RMP
implementation:

m  Create methodologies for prioritization ranking of potential source areas,

m  Create review and comment processes for NDEP and WCDHD on CTMRD source
characterization activities,

4-2
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Central Truckee Meadows Remediation District Section 4
Remediation Management Plan Implementation Activities and Schedule

m  Create protocols for source area referrals pursuant to NRS 540.280 (from CTMRD
to NDEP),

m  Create protocols for source area returns (from NDEP to CTMRD),

m  Create review and comment processes for NDEP and WCDHD on CTMRD source
remedial actions,

m  Create protocols for TWG interactions with BCC,

m  Agree to role of NDEP and WCDHD in support of public outreach and education.

4.1.2 Responsible Party Evaluation and Enforcement Protocols

Pursuant to NRS 540A.280, NDEP will take appropriate action(s) against a person
(e.g., responsible party) that “has caused or contributed to the condition requiring
remediation” when CTMRD acquires the necessary evidence to make the referral.
However, the process by which this evidence will be referred to NDEP will need to be
developed.

4.2 Other Relevant Activities

There are a number of other activities that will be conducted during the early stages
of Phase 2 of the CTMRD. These activities, which are related to various aspects of the
RMP implementation, include:

s Continuing wellhead treatment on impacted water supply wells - As previously
indicated, treatment of CTM groundwater for public water supply is the highest
priority of the CTMRD. Well head treatment for the removal of PCE from
groundwater produced by TMWA drinking water supply wells is therefore of
vital importance to the implementation of the RMP. Therefore, the CTMRD will
continue to pay the debt service and operation and maintenance costs, in
cooperation with TMWA.

m  Developing and implementing a groundwater monitoring program - A
groundwater monitoring program consistent with the needs of the CTMRD will
be developed. Focused groundwater monitoring activities are warranted for
purposes of evaluating natural attenuation of the PCE in the groundwater.
Monitoring at this stage of the CTMRD may include installing additional
monitoring wells, collecting water level data, collecting water quality data that
will support MNA evaluations, and updating the database with the newly
collected data.

m  Sampling in areas adjacent to sanitary servers - Given the results of random
sewer sampling, it is apparent that some businesses have used, and may continue
to use, the local sanitary sewers for disposal of waste PCE. Of particular concern
is whether or not the sanitary sewers leak ultimately contributing PCE laden

4-3
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Central Truckee Meadows Remediation District Section 4
Remediation Management Plan Implementation Activities and Schedule

wastewater to the shallow groundwater system. To address this concern, the
CTMRD will conduct focused sampling of soils and shallow groundwater at
selected locations where past investigations have indicated the presence of PCE in
local sanitary sewers.

Evaluating PCE Ban legislation - Numerous states have effectively reduced the
volume of waste PCE that may be generated by banning the use of PCE in all
applications, since industrial and commercial substitutes are available on the
market that do not cause as much environmental damage, or have the same
detrimental health effects. To this point, the CTMRD will evaluate the process of
developing a legislative ban on PCE usage in the County and the State.

Evaluating PCE/Dry Cleaner Funds - Many states have attempted to create PCE
and/or dry cleaner funds modeled after the underground storage tank funds used
to clean-up leaking petroleum storage tanks at gasoline stations. Unfortunately,
few states have succeeded in effectively producing a reliable funding mechanism
for the clean-up of PCE contamination caused by small business, since the number
of small businesses using PCE on a regular basis is significantly less than the
number of underground storage tanks in most states. Nonetheless, the CTMRD
will evaluate the options available to the County and the State regarding the
development of such a fund.

Update and Implement a revised Community Relations Plan (CRP) - As the
CTMRD RMP is implemented, public outreach and education efforts will be
needed to provide the public, interested community groups, and local and state
legislators with updated information regarding project findings, remedial
activities, and/or revised district fee structures, benefits, or funding needs. To
this point, the community relations program needs to be updated, which
integrates public information repositories, press releases, community workshops,
and other outreach and education tasks with CTMRD activities. The various
members of the TWG and PAG should be involved with the development and
implementation of the CRP since “getting the word out”, and maintaining a
consistent message to the public, benefits all project stakeholders.

Review and update the TMWA Pumping Plan - As additional data are collected
by TMWA and the CTMRD to characterize the regional and local groundwater
quality, and groundwater flow systems, the Pumping Plan for operation of
TMWA's production wells relative to the control of PCE will be revisited and
updated. Of particular concern is the identification and management of
production from wells that have detectable concentrations of PCE that have, or
may increase to levels greater than are allowed under the safe drinking water act.
The Pumping Plan updates will include updating the database with newly
collected data, conducting numerical modeling, as appropriate, and reviewing the
results of any analyses conducted with TMWA to devise strategies and revised
operational restrictions on groundwater production.

4-4
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Central Truckee Meadows Remediation District
Remediation Management Plan

Section 4

Implementation Activities and Schedule

Table 4-2 summarizes the currently identified activities that need to be performed to
initiate implementation of the Source Identification and Remediation Phase of the

CTMRD.

Table 4-2

Summary of Activities Required to Implement Source Identification and Remediation Phase of the CTMRD

Activity Key Stakeholder Organization with Washoe Summary of Activity Requirements
County Department of Water Resources
NDEP | WCDHD | City of | City of | TMWA
Reno Sparks
PROGRAM INITIATION ACTIVITIES
Prepare and Execute v v ¢ Engagement methods
Cooperative Agreement e Relationships, roles
e Resources allocations
e Communications protocols
¢ Information sharing
e Reassignment protocol (from
NDEP back to CTMRD)
CLEAN DRINKING WATER ACTIVITIES
Wellhead Treatment v v e Continue debt service and O&M
Pumping Plan Review v ¢ Data sharing
Procedures e Modeling
e Contingency plan development
REMEDIAL ACTIVITIES
Groundwater Monitoring v v v e Develop Scope
Program/MNA e Receive and Evaluate Bids
e Perform Monitoring
e Disseminate Results
¢ Coordinate Data Collection and
Management Policies
Develop Policies and v v e Define Data Collection and
Protocols for Management Procedures
Implementing Source o Define Review and Comment
Prioritization, Source Protocols
Characterization, Source « Define Reporting Methodologies
Referrals, and Source  Define Communication Protocols
Remediation
Responsible Party v e Responsible Party corrective
Evaluation and actions
Enforcement Actions by e Responsible Party cost recovery
NDEP
OTHER ACTIVITIES
Characterization of v v v v e Develop Scope
Sanitary Sewer Impacts ¢ Receive and Evaluate Bids
on Shallow Groundwater e Perform Monitoring
e Disseminate Results
¢ Coordinate Data Collection and
Management Policies
Evaluation of PCE Ban v v v v v e Conduct Evaluation of Other State
Legislation Programs
o FEvaluate Legislative Requirements
Evaluation of PCE/Dry v v v v v e Conduct Evaluation of Other State
Cleaner Fund Programs
o FEvaluate Legislative Requirements

WAREPORTS\CTM\REMEDIATION MANAGEMENT PLAN_OCT02
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Program Initiation Activities
Responsible Party Evaluation and Enforcement Protocols
Memorandum of Understand

Clean Drinking Water Activities
Current Well Head Treatment and Pumping Plan Implementaiton
Collect Data
Pay Debt Service
Pay O&M Costs

Future Well Head Treatment
Collect Data

Evaluate Need and Alternatives
Develop Bond

Remedial Activities

MNA/Long Term Monitoring Program
Develop and Approve QAPP/SAP
Install New Wells

Quarterly Monitoring and Reporting

Source Prioritization
Prioritization Methodology
Data Collection

Source Ranking
Referal(s) to NDEP

Source Characterization

Implement Source Characterization of Selected Sanitary Sewers
Implement Source Characterization Procedures at Mill and Kietzke
Implement Source Characterization Procedures at Ralston and Fourth
Select Additional Sources for Characterization

Field Activities

Reporting and Review

Referal(s) to NDEP

Responsible Party Management
NDEP Responsible Party Identification
NDEP Enforcement Proceedings
Referal(s) to CTMRD

Source Remedial Evalutions

Develop Source Remedial Evaluation Work Plan
Additional Data Collection

Mini-Feasibility Study

Benefit Assessment

Funding Assessment

Source Remediation
Commit Funding
Implement Remedial Action(s)

Program Outreach, Education and Administration
Public Education and Outreach
Maintain Public Document Repositories
Circulate Project Information
Conduct Workshop

Board of Advisors
Create Advisory Board
Conduct Meetings
Execute MOU

Project Administration
Database Management

Fund Management

Review Performance of CTMRD
Prepare Tax Bills

2002

June July August

Sep Oct Nov Dec

2003
Jan

Apr

May

Jun

Jul

Aug

Sep

Oct

Legend
Planning Activities
Field Activities
Analysis and Reporting
Funding Activities
Remediation Activities
NDEP Activities

JooEoa

Figure 4-1
Remediation Plan Implementation Schedule
Central Truckee Meadows Remediation District



Section 5

Remediation Management Program Cost
Summary

Section 3, Remediation Management Plan Components, describes the full range of actions
proposed as part of Phase 2 (Source Identification and Remediation Phase) of the
CTMRD to address the presence of PCE in soils and groundwater within the CTM.
This section describes the individual remediation program components and provides
a breakdown of the costs.

5.1 Remediation Management Program Cost
Components

The CTMRD remediation program components will be funded through the use of
annual funding accounts. These funding accounts will be created as either annual
allowance accounts or trust fund accounts, as described in more detail below.

It is important to note that the Remediation Management Program costs are capped at
the total costs indicated by the sum of the annual allowances and the trust funds, or
about $2,400,000. Although the use of these funds, and the allocation of the funds to
each of the annual allowances or trust funds from year to year may vary, the amount
received by the CTMRD though the County’s tax bill will remain the same from year
to year (established as a minimum level of funding). Only under special
circumstances approved by the BCC will the amount of funding to CTMRD change.

5.1.1 Annual Allowance Accounts

Annual allowance accounts will be utilized to fund activities that will occur every
year, based on the priorities of the CTMRD, the need for a specific activity, and the
availability of funds. Specific cost allowance funds are highlighted below:

m Current Wellhead Treatment Facilities and Pumping Plan Implementation. These
expenditures would include debt service payment on bonds for construction of the
existing water supply well treatment systems or operations and maintenance
(O&M) costs associated with these systems, including replacement of treatment
facilities. These costs would also include the continued implementation of the
Pumping Plan agreed upon between the County and TMWA in 1998, which
requires TMWA to pump the five wells with wellhead treatment year round to
maintain hydraulic control of the deep aquifer system to a reasonable degree. It is
anticipated that the Pumping Plan will be amended in the future so as to be
consistent with CTMRD needs.

m Source Management Elements include source prioritization, characterization,
feasibility studies, and analysis of benefits.

WAREPORTS\CTM\REMEDIATION MANAGEMENT PLAN_OCT02



Central Truckee Meadows Remediation District Section 5
Remediation Management Plan Remediation Program Cost Summary

m Project Outreach, Education and Administration Costs include those costs that
will be incurred by the County in the efforts to conduct and maintain public
outreach and educational programs and for administration and management of the
CTMRD. These funds will be used to support performing public outreach and
educational programs including providing information repositories in public
places, conducting public workshops, and implementing community outreach
programs. These funds will also support employee salaries and expenses
associated with database and information management, program communications
within the CTMRD and with NDEP and WCDHD, budget and account
management, billings, and associated contractor procurement.

5.1.2 Trust Fund Accounts

Trust funds will be maintained in interest bearing accounts that will be used to
support large capital expenses and operation and maintenance programs, as needed.
In any one year, a trust fund account may or may not be used to support specific
CTMRD activities.

Trust fund accounts continue to receive monies from annual CTMRD contributions
and from interest received through the interest bearing accounts. These funds are
then dispersed through large single capital cost draws, or for ongoing operations and
maintenance. These trust funds may also be used to reimburse entities that are not
responsible for the PCE contamination, but who have performed remedial actions
consistent with the CTMRD program.

During the implementation of the remediation program, parties responsible for the
investigation and cleanup of particular PCE sources may be identified. If funds used
to cover the cost of remedial actions by the CTMRD can be recovered from these
responsible parties, as allowed under NRS 540A.280, monies will be reimbursed to the
CTMRD and placed back into these trust funds.

Anticipated trust fund account expenditures are highlighted below:

m Future Wellhead Treatment Facilities. If PCE is detected in an existing water
supply well without wellhead treatment, design and installation of a new
groundwater treatment system may be required. The trust fund account would be
the source of funds for this activity. Allocation of funding to this account is based
on the assumption that one new well will require construction of wellhead
treatment every three years.

m Remediation of PCE Sources. If a PCE source is identified as part of the Source
Management Activities and is not managed through NDEP, trust fund monies will
be used to cover the cost of design and installation of remediation systems or
operations and maintenance of new remediation systems once an evaluation of
remedial options and benefits is performed.

5-2
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Central Truckee Meadows Remediation District Section 5
Remediation Management Plan Remediation Program Cost Summary

5.1.3 Cost Summary

A breakdown of costs based on the Remediation Management Program components
described above is presented in Table 5-1.

Table 5-1
Remediation Management Plan Budget
Central Truckee Meadows Remediation District
Cost and Type of Fund

Estimated Cost Annual Trust Fund
Remediation Management Plan Allowance | Categories
Program Element Cost
Categories
CLEAN DRINKING WATER ACTIVITIES
Pumping Plan Implementation *
Annual Bond Payment| $400,000 v
Annual O&M Costs| $300,000 v
Replacement of existing facilities| $300,000 v
Wellhead Treatment Trust * $430,000 v
Total $1,430,000

REMEDIAL ACTIVITIES
Groundwater Monitoring/Monitored Natural $200,000

Attenuation v
Source Area Remediation
Source Prioritization $30,000 v
Source Characterization| $170,000 v
Source Evaluations (mini-feasibility studies| $100,000 v
and benefit analyses)
Source Remediation| $200,000 v
Total $700,000
PROGRAM OUTREACH, EDUCATION, AND
ADMINISTRATION
Public Outreach and Education $150,000 v
Project Administration $120,000 v
Total $270,000
TOTAL PROGRAM COST $2,400,000

Pumping Plan Implementation includes costs for current wellhead treatment of TMWA water supply wells.
Wellhead Treatment applies to the design and construction of treatment facilities for production wells that are
identified in the future to be contaminated.

CDM 5-3
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5.2 Finance Issues and Costs
5.2.1 Transfer of Funds From One Account to Another

There may be some instances in which funds from one account may be transferred to
another account. As an example, in the first year of implementation of Phase 2
(Source Identification and Remediation Phase) of the CTMRD, it is anticipated that
additional funds may be needed to perform source evaluations and feasibility studies.
To this end, some funds may be transferred from one allowance that has excess funds.
In some circumstances (e.g., need for additional wellhead treatment of multiple water
supply wells), funds may be transferred from the allowances to the trust funds or vice
versa, except if balances in the allowances exist at the end of a year, then the surplus
funds will be considered for transfer to an interest bearing account.

5.2.2 Reevaluation of Funding Needs and Program Audits

At regular intervals (once every 3 years or more often if necessary), the funding
mechanisms of the CTMRD will be reviewed and evaluated. The evaluation would
be based, in part, on a formal audit, which will be performed by an independent
consulting firm qualified in standard accounting practice.

5-4

WAREPORTS\CTM\REMEDIATION MANAGEMENT PLAN_OCT02



Section 6
Benefit Analysis

6.1 Introduction

An important element of the Work Plan Development and Implementation Phase was
to define the allocation of costs for the Source Identification and Remediation Phase of
the project. In accordance with the enabling legislation, NRS 540A, the BCC may
recover the costs of developing and implementing the RMP by imposing an annual
fee for properties within the CTMRD. This fee, which may be based on annualized
water usage, is to be weighted and adjusted between parcels or properties within the
Remedjiation District boundaries based on varying levels of contamination, impacts to
property values resulting from the implementation of the RMP, or any other factors
deemed appropriate and reasonable by the BCC. To date, the CTMRD has been
funded through a fee based on water use for all entities within TMWA’s wholesale
and retail service area. The fee has been assessed as a line item on the annual tax bill.

This section defines three distinct benefit groups that will exist once the Source
Identification and Remediation Phase of the CTMRD begins. Each of these groups
receives a tangible benefit from the RMP components and activities. This section
describes the three benefit groups and allocates the annual CTMRD costs (discussed
in the previous section) among these benefit groups. The three benefit groups that
have been identified include:

m  Water users within the TMWA wholesale and retail service area;
m  Residential property owners within the “area of potential impact”; and
m  Non-residential property owners within the “area of potential impact”.

A discussion of the location and benefit received for each of these entities is provided
below.

6.2 Benefits to Water Users

Figure 6-1 shows the boundary of TMWA’s wholesale and retail service area,
including the areas served by Sun Valley General Improvement District, Reno-Parr
Water Company, Panther Valley Water Company, and the Washoe County Utilities
Division. Within this boundary area, there are water use parcels (i.e., parcels of
property which have access to and utilize water from a public water supply) and non-
water use parcels. Currently, non-water use parcels located within the fee area have
not been included in the fee structure. Changes to the existing legislation during the
next legislative session (2004) are being considered as a way of including non-water
use parcels into the fee structure.

Within this area, there are approximately 85,300 water users. The primary benefit for
the water user group is access to a clean and sustainable water supply.

6-1
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Although wellhead treatment is clearly beneficial to those entities receiving the
treated groundwater within Central Truckee Meadows, all water users within the
boundaries identified in Figure 6-1 benefit from the long-term sustainability of this
water resource, given that treated groundwater is used to support and supply a
significant portion of TMWA’s water system demands, thus freeing up water to users
in the remaining portions of CIM and in the neighboring valleys. In fact, in some
instances treated groundwater is used as make-up water for TMWA’s and others
groundwater recharge program.

6.3 Benefits to Property Owners Within Area of
Potential Impact

The property owner benefit group consists of the owners of those properties that
overlie the area that has been identified as potentially impacted by detectable
concentrations of PCE in groundwater. Figure 6-2 depicts the “area of potential PCE
impact”.

There are two types of economic impacts to property owners that are typically
associated with contamination such as that found in CTM:

1. Property values may decrease resulting from people not wanting to purchase
impacted property or from buyers’ fears of economic liability for possessing
contaminated property. This type of impact affects both residential and
commercial properties.

2. Liability to remediate exists for commercial and other non-residential property
owners under NRS 445A, as well as under various Federal statutes, which defines
actions that must be undertaken by a property owner if a hazardous substance
(e.g., PCE) is present in soils or groundwater. In addition, property owner
liability is strict and several as defined by federal regulations, even if the property
owner did not cause the contamination (Federal Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA or “Superfund”). This
means that property owners may be held legally liable for cleanup costs although
they have played no role in the contamination of their property. The costs that a
property owner is responsible for characterizing the nature and extent of the
contamination and performing corrective actions to concentration levels
established by NDEP can be significant.

Several studies have attempted to address the effects of environmental cleanup on
property values. The economist, Jane Kohlhase of City University of New York, who
has studied housing markets associated with hazardous waste sites concluded: 1)
until active cleanup of the site is initiated, property values for waste-affected areas are
diminished relative to surrounding areas; 2) once active cleanup is initiated, public
confidence is restored -- as are the diminished property values associated with the
contamination; and 3) public confidence may be further increased by the knowledge
that a contaminated site in cleanup may, in fact, be "cleaner" than sites not yet

6-2
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identified. The public, becoming increasingly aware and educated about
environmental degradation and contamination, may in fact experience increased
reassurance that their particular environmental issues are already being analyzed and
addressed, and will therefore not pose some future (as yet unknown) health and
economic risk.

Other investigators including Dotzer (1997), Simons, et.al. (1997 and 1999), Reichert et
al. (1999), Young (1984), Bible, et.al. (2001), and Patchin (1994) have attempted to
quantify the impacts of contamination and Superfund listing on property values.
Noting that such valuations are influenced by regional employment, transportation,
environmental economics, local economic climate, and the nature of the property’s
juxtaposition to the contamination, these investigators have developed ranges as
follows:

Residential Devaluations 2 to 20 percent
Commercial Devaluations 21 to 94 percent

It should be noted that these devaluation ranges are primarily applicable to properties
located adjacent to contaminated areas or CERCLA sites, and are not for properties
within the contaminated area - as is the case in CTM.

Commercial and residential properties can also be differentiated based on the
processes utilized to transfer ownership. Typically commercial property transactions
are based in part on the results of due diligence assessments of property
environmental conditions. The presence of groundwater and/or soil contamination
can detrimentally impact property valuations. Without the Remediation District in
place to protect innocent property owners from the cost of property devaluations and
remediation costs, commercial entities could realize the 21 to 94 percent reduction in
property value (as indicated above) since during the due diligence process,
commercial properties within CTM typically will be identified as having groundwater
contamination.

On the other hand, banks do not require environmental due diligence activities,
beyond some seller disclosures, on residential properties. In addition, the state’s
environmental regulations are not typically applied to residential properties. To this
end, residential properties are not at as much risk as commercial properties.

The existence of the CTMRD protects innocent property owners (i.e., property owners
that did not cause or contribute to the contamination condition) from liability for the
costs associated with characterization and remediation of the contamination - but this
benefit is more applicable to commercial properties than residential. Given the
differences in residential and non-residential property impacts associated with the
presence of groundwater contamination within CTM (i.e., difference in “benefit”
derived from the existence of the CTMRD), two distinct subgroups have been
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differentiated within the potentially contaminated area - residential property owners
and non-residential property owners.

6.3.1 Benefits to Residential Property Owners Within the Area of
Potential Impact

This group consists of the owners of residential properties that overlie the area of
potential impact. The primary benefits to individuals within this group are:

m  Ongoing actions to eliminate or reduce PCE-contaminated soils and groundwater
underlying their property, and

m  Protection of property values by avoiding a CERCLA listing, which studies have
shown may contribute to a decreased property value (up to approximately 20%
decrease).

6.3.2 Benefits to Non-residential Property Owners Within the
Area of Potential Impact

This group consists of the owners of non-residential properties that overlie the area of
potential impact. The primary benefits to individuals within this group are:

m  Ongoing actions to eliminate or reduce PCE-contaminated soils and groundwater
underlying their property,

m  Protection of property values by avoiding a CERCLA listing, which studies have
shown may contribute to a decreased property value (up to approximately 94%
decrease), and

m Limitation from individual liability for remediation of PCE-contaminated soils
and groundwater underlying their property.

6.4 Summary

Table 6-1 provides a summary of the three benefit groups within the CTMRD
boundary area and the general allocation of annual Remediation District costs to these
groups.

The specific value of the benefit, as indicated by the cost allocated to each benefit
group and parcel or property, is controlled by the language in NRS 540A. Based on
NRS 540A.265, the BCC is required to base the CTMRD fee on “a percentage of the
total amount billed in the preceding calendar year to each parcel or property within
the district for water by the provider of retail water service to the parcel or property”.
In addition, NRS 540A.265 stipulates that this fee may “be weighted and adjusted
between parcels or properties within the district, if applicable, to reflect varying levels
of effect of the contamination, varying levels of value resulting from remediation or
other factors deemed relevant to the BCC.”

CDM 6-4
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Table 6-1
Benefit Group Summary
Central Truckee Meadows Remediation District
Benefit Group

Remediation Management Plan All Water Property Owners
Program Element Users Non-

Residential | Residential

CLEAN DRINKING WATER ACTIVITIES
Pumping Plan Implementation v
v

Wellhead Treatment Trust

REMEDIAL ACTIVITIES

Groundwater Monitoring/Monitored Natural Attenuation v v
Source Area Remediation v v
PROGRAM OUTREACH, EDUCATION, AND ADMINISTRATION

Public Outreach and Education v v v
Project Administration v v v

Based on the discussions of benefit described in the above sections, the allocation of
cost to those receiving benefit was as follows:

Table 6-2
Cost Allocation for Benefit Groups
Central Truckee Meadows Remediation District *

Remediation Program Components Water Users Property Owners 2
Clean Drinking Water Activities $ 1,430,000 $ 0
Remedial Activities $ 0 $ 700,000
Program Outreach, Education and $ 135,000 $ 135,000

Administration

Total $ 1,565,000 $ 835,000

T All costs are approximate - the basis of the costs listed in the table is provided in Section 5, Remediation
Management Program Cost Summary.

% The allocation of costs between residential and non-residential property owners will be based on a fee that is
weighted or adjusted, ranging from 2:1 to 4:1 of that fee associated with annualized water use.

CDM 6-5
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Section 7

Management of the Central Truckee
Meadows Remediation District

7.1 Introduction

When the BCC established the CTMRD, it identified the County DWR as the primary
entity responsible for planning and implementation of the CTMRD. Although the
County DWR owns these responsibilities, it is clear that numerous governmental
entities will need to be involved in the practical implementation of the CTMRD given
the various roles and responsibilities that exist within the state, county, and cities.
Therefore, the success of the CTMRD to meet the goals and objectives set forth in
Section 3, including to continue to fund treatment of the drinking water supply for the
citizens of CTM and provide a limitation of liability for property owners, is incumbent
upon the solid partnership between the County and the NDEP, WCDHD, TMWA,
and the Cities of Reno and Sparks. Given the nature of the PCE in the groundwater
(widespread, low level detections and the lack of identified sources areas), long-term
management of the PCE contamination will be an important element of the
remediation program. Collaboration among these “partners” as part of the long-term
effort is crucial to the effective implementation of the remediation program because
each entity has:

m  Authority to implement some portion(s) of the RMP;

m  Unique resources, responsibilities, and jurisdictional pressures that impact their
contributions and performance in the implementation effort; and

m  Information that can be shared and leveraged by the other project partners in
various implementation efforts.

To this point, the objectives of the CTMRD management effort will be to:

m  Include those entities that have information, responsibilities and/or roles in the
direct implementation of the CTMRD;

m  Share information and data with those entities that are either directly or indirectly
impacted by the existence of the CTMRD; and

m  Provide mechanisms for education and feedback both into and out of the CTMRD.

To date, collaborative efforts have occurred as part of the planning process in the form
of workshops held with two groups of stakeholders - Technical Working Group
(TWG) and the Public Advisory Group, or PAG (formerly known as the Technical
Advisory Group, or TAG) - and in various other outreach and education efforts
performed by the County (e.g., presentations to Citizen Advisory Boards, Reno and
Sparks city councils, informal meetings with City staff and other business interests,
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etc.). The TWG and PAG are important insomuch as they represent meeting venues
that were held on a regular basis, and they will, in some form, continue into the
future. The TWG consists of the County DWR, NDEP, and WCDHD. The PAG
consists of the TWG plus other project stakeholders such as the Cities of Reno and
Sparks, TMWA, and downtown business interests.

Meetings between these entities will clearly need to continue into the future during
the implementation of the CTMRD Source Identification and Remediation Phase,
however, as indicated in Sections 3 and 4, these interactions will need to be
formalized and more deliberate than in the past such that the objectives defined above
can be achieved.

Two specific activities will occur to formalize communications. First, the Cooperative
Agreement will include a statement of commitment by the NDEP, the CTMRD and
WCDHD management to meet annually or on an as-needed basis to resolve RMP
implementation issues that may arise, helping to guide the collaborative efforts of the
TWG. Second, formal agreements will be developed among the various entities
involved in activities related to implementation of the RMP. These agreements
include the Cooperative Agreement among members of the TWG, data sharing
agreements, and project-specific agreements. Each of the agreement types is
described below:

m  Cooperative Agreement. The members of the TWG will enter into a Cooperative
Agreement. This agreement will be a long-term agreement that will define the
relationships among the key project stakeholders and implementers.

m  Data Sharing Agreement - The data sharing agreements are individual long-term
agreements that will be established between the CTMRD and various other
entities. The agreements would be developed with those entities responsible for
generating, analyzing, and/or managing data related to groundwater use,
groundwater quality, or PCE use within the CTMRD boundaries. As an example,
the CTMRD is expected to develop an agreement for data sharing with TMWA,
which collects pumping data and PCE concentration data for each of the operating
water supply wells.

m  Project Agreements. Project agreements will be short-term agreements related to
issues that may arise in addressing a specific source or source-type. Project
agreements will be developed between CTMRD and individual entities or
individual property owners, as determined by the nature of a particular project.
Examples include an agreement between the CTMRD and a property owner to
address property access issues as part of an overall remedial action, or an
agreement between the CTMRD and the City of Reno regarding the investigation
of sanitary sewers.

7-2
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In the following subsections the attributes and roles of each of the key project
stakeholders are presented and key information sharing efforts are discussed.

7.2 Key Project Stakeholder Roles and Responsibilities

Proposed interactions among the public entities involved in implementation of the
CTMRD program are depicted in Figure 7-1. An important element of the
remediation program will be administration of the institutional processes associated
with evaluating, managing, and remediating PCE source areas, as detailed in Section
3 of this RMP. Data from these institutional processes will be managed by the
CTMRD. Based on these data, the CTMRD may provide notifications to or identify
specific actions that would be needed by NDEP, WCDHD, TMWA, or the Cities of
Reno and Sparks. Additionally, Figure 7-1 depicts information transfer arrows from
NDEP WCDHD, TMWA, or the Cities of Reno and Sparks to the CTMRD.

7.2.1 Washoe County Department of Water Resources

On behalf of the Washoe County BCC, the Washoe County DWR serves as the public
agency responsible for funding and managing the overall project. Responsibilities
early in the project have included purchasing the wellhead treatment facilities for the
five TMWA contaminated production wells, development of a work plan addressing
all aspects of the CTMRD project, planning and implementation of an ongoing
monitoring program, planning and implementation of the field investigation
program, groundwater modeling/risk assessment, remedial technologies
identification and screening, and preparation of this RMP. For implementation of the
remediation program, County DWR will have overall responsibility for program
administration, including information management, program communications within
the Remediation District and with NDEP and WCDHD, public outreach and
educational programs, budget and account management, billings, and associated
contractor procurement. A key area of the County DWR responsibility is primary
responsibility for administering the institutional processes associated with evaluating,
managing, and remediating PCE source areas (see Section 3 of this RMP).

7.2.2 Nevada Division of Environmental Protection (NDEP)

NDEP serves as the representative of the State of Nevada on this project and is
responsible for providing regulatory oversight in the performance of the work. As a
member of the TWG, NDEP’s objective has been to ensure consistency with Nevada
State regulations. In terms of remediation program implementation, NDEP will work
with County DWR and WCDHD in the administration of the institutional processes
associated with evaluating, managing, and remediating PCE source areas. In
addition, NDEP has responsibility for several programs that may have some influence
on the remediation program implementation, such as the Leaking Underground
Storage Tank Program (LUST), the Non-LUST Remediation Program, permitting for
temporary construction dewatering systems, and permitting for permanent

7-3
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dewatering systems. Data and other information generated from these programs
constitute important information for input into the CTMRD.

7.2.3 Washoe County District Health Department (WCDHD)

The WCDHD has also been involved in TWG meetings with the objective of ensuring
consistency with WCDHD policies and requirements. WCDHD will work with the
County DWR and NDEP in the administration of institutional processes. Similar to
NDEP, WCDHD has responsibility for programs that may have some influence on the
remediation program implementation, including an underground storage tank, safe
drinking water, and air/vapor response programs.

7.24 Truckee Meadows Water Authority (TMWA)

Five TMWA water supply wells have been equipped with wellhead treatment
systems for the removal of PCE. Operation and ongoing management of these five
wells and other TMWA water supply wells, including aquifer recharge operations,
has been recognized as another important consideration in the implementation of the
CTMRD program. Currently, TMWA and County DWR have an agreement (i.e., the
Pumping Plan) related to pumping of the water supply wells (TMWA, 1998). TMWA
and the County DWR will continue to maintain and, when appropriate, upgrade the
Pumping Plan as more data become available and conditions change.

In addition, TMWA may have other public water supply wells that require wellhead
treatment in the future. TMWA will need to work with the County and NDEP to
identify locations where future wellhead treatment will be necessary to protect the
citizens of CIM from the potential impacts of PCE at these locations.

Finally, TMWA is required to provide the County with information regarding annual
water use in their service area. This data transfer is required to support the tax bills
prepared by the County. Data transfer will need to continue until such time that the
County no longer needs the water-use information.

7.2.5 Cities of Reno and Sparks

The primary involvement of the Cities of Reno and Sparks relates to their ownership
of property within the CTM. Both Cities also have active redevelopment programs
ongoing within their respective downtown areas. Given that the downtown areas in
both Reno and Sparks are underlain by PCE contaminated groundwater, the
interaction of the CTMRD with the redevelopment efforts will be critical in the long-
term management of the property and future construction efforts.

In addition, both cities own and operate the sanitary sewers that collect wastewater
from all points within CTM, conveying the wastewater to the regional wastewater
treatment plant. Given that the sanitary sewers have received PCE wastewater from
various businesses in the past, and that illicit discharges appear to be continuing, both
cities will need to work with the CTMRD to help manage and control these
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discharges. Since the sanitary sewers extend over such a large portion of the CTM,
this effort will be of the utmost importance to the long-term effectiveness of any
remedial program.

7.3 Data Management and Reporting Requirements

Information transfer is critical to the CTMRD for maintaining an understanding of
conditions within the Truckee Meadows that may influence ongoing or future actions.
Examples of information transfer to (and from) the CTMRD include, but are not
limited to the following:

m  Updates about ongoing cleanup actions at existing sources (NDEP and WCDHD);
m  Potential new source areas (NDEP, WCDHD, and the Cities of Reno and Sparks);

m  Updates on groundwater monitoring data or groundwater/soils investigation
data (NDEP and WCDHD);

m  Water supply well pumping data, including proposed modifications to pumping
operations (TMWA);

m  Aquifer recharge data (TMWA);

m  Information from permitted temporary or permanent dewatering operations
(NDEP); and

m  Data from sanitary sewer actions (Cities of Reno and Sparks).

The County DWR maintains a graphical information system (GIS) database and
environmental database associated with all groundwater monitoring data for 220
wells that have been installed within the Truckee Meadows. Included in the database
are water level information, historical water quality data, sewer sampling data, and
land use information. The County DWR will continue to maintain the database
throughout the CTMRD project, and make it available to project stakeholders as the
need arises.

The processes for information transfer have not been fully detailed. Input from all
parties involved in the overall program is needed and will be developed through
meetings of the TWG and the PAG, and will be formalized in a Cooperative
Agreement.

The CTMRD will submit an annual report detailing CTMRD activities during the
prior year. The annual report will address the following;:

m  Meetings among the TWG and PAG

7-5
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Public outreach efforts

PCE source-area activities, including identification of new sources and
prioritization, characterization, and remediation efforts related to potential source
areas or source types

Listing of source areas referred to NDEP

Wellhead treatment activities, including evaluation of the pumping plan,
identification of additional water supply wells threatened by the PCE plume

Groundwater Monitoring Program Summary, including groundwater elevation
and groundwater quality trends, pumping program evaluation, and results of
groundwater modeling and other data analysis

Further development of CTMRD policies and procedures

Recommendations for changes/refinements to the RMP for the following year.

The annual report will be submitted to the BCC, NDEP, WCDHD, and will be
available for review by the public.
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Section 8
Nevada Revised Statute 459,500 Jurat

I hereby certify that I ain responsible for the services described in this document and
for the preparation of this document. The services described in this document have
been provided in a manner consistent with the current standards of the profession
and to the best of my knowledge comply with all applicable federal, state, and local
statutes, regulations, and ordinances.

Zﬁ% 24~ 0t~ g2,

Tracg?ouzétté / Date

C.E.M. No. 1508
Expiration Date — March 8, 2004
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Water Pollutinn Control
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STATE OF NEVADA
B3 MULLER Waste Managemenl
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Federal Facililies

S E p ta 399? Air Duality
WASHO \\f'aler. Q:Jality Planning
DEF’T. OF W ATEEgggggJHCES Facsimife 687-6396

DEPARTMENT OF CONSERVATION AND NATURAL RESGQURCES

DIVISION OF ENVIRONMENTAL PROTECTION
333 W, Nye Lanc, Room 118
Carson City, Nevada 89?’.06-0851

August 29, 1997

Mr. Grant Sims

Chairman

Washoe County Board of Commissioners
Post Office Box 11130

Reno, Nevada 89520

Dear Mr. 5ims:

The Nevada Division of Environmental Protection has completed a second review of the
revised Central Truckee Meadows Remediation District Final Work Plan (dated February 22,
1996), prepared by Camp Dresser & McKee, Inc.

Based on our review of this document, the proposed work to be performed is acceptable
to the Division. Therefore, pursuant to Subsection 1 of Nevada Revised Statutes 540A.260,

NDEP hereby approves the work plan as written.

If you have any questions concerning this matter, please contact Mr. Doug Zimmerman at
(702) 687-4670, extension 3127.

Sincerel

L. H. Dodgi¢n /P.E.
Administrator

LHD:kmf
cc: Robert C. Kelso, NDEP

Madelyn Shipman, Esq., Washoe County Assistant District Attorney
Leonard Crow, Washoe County Community Development
John O. Swendseid, Esq., Swendseid & Stern
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Dear Commissioners:

As you are aware, the Nevada Division of Environmental Protection, in cooperation with the City
of Reno, Washoe County, Sierra Pacific Power Company and numerous private interests have been
evaluating ways to address the presence of perchioroethylene or PCE in grouad water underlying the
Truckee Meadows. To date, significant efforts have been completed to delineate the magnitude and
extent of the. contamination and to proceed towards clean-up of this problem which has the potential of
impacting all the residents of the Truckee Meadows. The Division is pleased with the progress which
has been made through private and public partmerships without the intervention of enforcement actions
or other regulatory tools which are traditionally used in matters such as this. Additionally, the passage
and signing by Governor Miller of SB 489 of the 1995 session of the Nevada Legislature provides a
alternative mechanism to Washoe County to address the PCE issue to the benefit of all residents.

The purpose of this letter is to certify, in accordance with SB 489 Section 29, subsection 1 that
a condition exists within a region of Washoe County which is affecting the quality of water available for
municipal, industrial and domestic use. It is my understanding of this legislation that upon receipt of this
certification, the Board, in cooperation with the Health Officer and DEP will evaluate the existence and
extent of the condition and establish appropriate boundaries for a remediation district.

I would also like to reiterate the Division’s willingness to continue to participate in this process
to secure a resolution to this problem in a timely and cost effective manner.

If further information is needed please contact Allen Biaggi, Chief of the Bureau of Corrective
Actions at (702) 6874670 extension 3021. -

Sincerely, . o )
- , L
RS R
. L . Dodgion 'E.
Administrator

cc: Dave Rice, District Health Officer
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DisTrRICT HEALTH DEPARTMEN

August 9, 1995

Washoe County

Board of Commissioners
1001 East 9th Street
Reno, NV 89%512

Dear Commissioners:

We certify to you imn accordance with Senate Bill 489, Séctfon 29,

Subsection - 1, that a condition exists within a region ¢of Washoe
County which is affecting the quality of water available for
municipal, industrial, and domestic use. It is my understanding of

this legislation that upon receipt of this certification, the Board
of Commissioners, in cooperation with Administrators of the Nevada
Division of Environmental Protection will evaluate the existence and
extent of the condition and establish appropriate bpundaxiés for a
remediation district. ' ’ '
'

The Washoe County District Health Department, in cooperation with the
Nevada Division of Environmental Protection (NDEP), City of Reno,
Sierra Pacific Power Company, and numerous private interests, has
been evaluating ways to address the presence of perchloroethylene
(PCE} in groundwater underlying the Truckee Meadows. To date,
significant efforts have been completed te delineate the magnitude
and - extent of the contamination ‘and to¢ 'proceed towards cleanup of
this problem. We are pleased with the progress that has been made
through private and public partnerships. - The passage of Senate Bill
489 during  the 1995 Legislative session provides an alternative
mechanism to Washoe County in addressing the PCE issue.

We would like to reiterate the Health District’s willingness to
participate in this process of securing a resolution in a timely and
cost effective manner.

Sinceyely,

AUG 11 1995

David E. Rice, M.P.H.
District Health Officer

DER/CRC:jd
cc: Yvonne Sylva

Lew Dodgion

1001 EAST NiNTH STREET / P.O. BOX 11130, RENO. NEVADA 89520 {702} 328-2400 FAX {702) 328-2279

WASHDE COUNTY 15 AN EQUAL OPPOATUNITY EMPLOYER



540A.250 REGIONAL PLANNING A‘ND MANAGEMENT
REMEDIATION OF QUALITY OF WATER

NRS 540A.250 Creation of district for remediation; recovery of expenses.

1. The board shall create a district for remediation of the quality of water if
the county or district health officer or the administrator of the division certifies in
writing to the board thai a condition exists in an area of the region which is affect-
ing or will affect the quality of water that is available for municipal, industrial or
domestic use within the region. '

2. Upon receipt of the certificate, the board shall proceed, in cooperation with
the health officer and the division, to verify the existence and extent of the condi-
tion and establish the appropriate boundaries of the district. Money expended by the
board for this purpose may be recovered, after the district is established, from the
proceeds of bonds issued pursuant to NRS 540A.267 or from a fee or tax imposed
pursuant. to NRS 540A.265. '

3. The district created pursuant to this section must include:

. (@) The area where the condition which requires remediation is determined by
the board to be present or for which remediation is determined by the board to .be
necessary, including any area to which the condition is expected to migrate unless
remediation is carried out; and _ -

(b) If the board determines that the condition which requires remediation
affects the quantity or quality of drinking water within the region, the wholesale
and retail service area of any provider of water that has used or uses for any
portion of its supply wells located in the area described in paragraph (a). '

(Added to NRS by 1995, 2657; A 1997, 656, 1335)

NRS 540A.260 Preparation and approval of plan for remediation; duty
of board to determine costs of developing and carrying out plan; liability of
owner or lessee of property.

1. Before creating a district for remediation pursuant to NRS 540A.250, the
board shall prepare a plan for remediation which must be approved by the division.

2. The plan for remediation may include any action which is reasonable and
economically feasible in the event of the release or threat of release of any hazard-
ous substance into the environment which may affect the water quality in this state.
Such action may include: o

(a) Monitoring, assessing and evaluating the water which may be affected by
the substance; -

(b) Removing or disposing of the substance or remedying the condition of the -
water in any other manner; and N

(¢) Taking such actions as are necessary to prevent, minimize or mitigate
damage 10 the affected water.

3. After the plan for remediation is approved by the division, the board.shall
determine, and may from time to time redetermine, the costs of developing and
carrying out the plan for remediation. The costs may include all or part of:

(a) The cost of acquisition, construction, equipment or other improvement of
real and personal property in developing and carrying out the plan for remediation;

(b) The cost of engineering and design in connection with developing and
carrying out the plan for remediation; k

(c) The cost of operation, maintenance, monitoring, administration, collection
and other continuing charges in connection with developing and carrying out the
plan for remediation: : :

(d) Any reimbursements as provided in subsection 2 of NRS 540A.250 or NRS
540A.270; :



REGIONAL PLANNING AND MANAGEMENT 540A.262

(e) Principal, interest and other charges due in connection with bonds or other
borrowing incurred to pay the costs of developing and carrying out the plan for
remediation; ' - -

(fy The cost of operation, maintenance, administration and other continuing
charges in connection with carrying out the responsibilities of the district for reme-
diation, including the cost to notify the general public of the plan for remediation
and the activities of the district; and )

(g) All other costs and expenses that the board determines are reasonably
related to the development and carrying out of the plan for remediation or the
financing thereof, or to the activities or responsibilities of the district” for
remediation. , ' ,

4. An owner or lessee of property within the district who did not cause or
contribute to the condition which the district was created to remedy is not subject to
criminal or civil liability, including, without limitation, any liability for the cost of
remediation or any related damage or injury caused by the condition, except to the
extént of any unpaid asséssiments 1evied against the property. :

5. No person, governmental agency or charitable organization, whether or not
otherwise exempt from assessment or taxation, except the Federal Government, is
exempt from an assessment levied pursuant to this section.

(Added to NRS by 1995, 2657; A 1997, 656, 1336)

NRS 540A.262 Prerequisites to determining, expanding or amending
boundaries of district for remediation: Hearing; publication of notice of hear-
ing; adoption of ordinance; certain bonds or financial obligations paid in full;
territory not required to be contiguous. . :

1. Before determining the boundaries of a district for remediation, the board
shall hold a hearing. It shall cause notice of the hearing to be published at least
once not less than 15 days before the hearing in a display advertisement at least 3
by 5 inches in size in a newspaper of general circulation in the county. The notice
must contain a description of the boundaries of the district by assessor’s parcel
number, or by metes and bounds or other legal description, or state that a descrip-
tion of the boundaries of the district is on file at the office of the county clerk for
public examination. - : _

2. Afier the hearing, the board shall make such adjustments to the proposed
boundaries of the district as appear to the board to be necessary, but the boundaries
may not be expanded to include any property not inciuded in the proposed bounda-
ries of the district described in the notice of hearing or filed with the county clerk -
unless another hearing is held, after notice given by publication in the manner pro-
vided in subsection 1. After the hearing and any adjustment to the boundaries of the
district required by this section, the board shall designate the boundaries of the
district by ordinance, which may not be adopted as if an emergency existed.

3. The board may from time to time amend the boundaries of the district. Any--
such amendment must be made by ordinance adopted after a hearing held in the
manner provided in subsection 1. Notice of that hearing must be given by publica-
tion in the manner provided in subsection 1. The board may not amend the bounda-
ries of the district to exclude any property if bonds have been issued or other
financial obligations incurred for the district until those bonds or other financial
obligations have been paid in full.

4. The territory of the district established pursuant to subsection 2 and, if
applicable, expanded pursuant to subsection 3 need hot be contiguous.

(Added to NRS by 1997, 1332)

540A-13 (1997)



540A.265 REGIONAL PLANNING AND MANAGEMENT

NRS 540A.265 Determination of annual fee for properties within district
for remediation; collection and enforcement of fee; duty of persons who sell
water to provide board with list of clients; power of board to impose ad valo-
rem tax on property within district in lieu of annual fee.

. The board, by ordinance, which may not be adopted as if an emergency
existed, may determine and from time to time redetermine the amount of an annual
fee, to recover the costs of developing and carrying out the plan for remediation, to
be imposed on the properties in the district for remediation. In making the determi-
nation, the board may apportion the fee on the basis of improved square footage,
zoning, current or previous land use, area or any other factor determined relevant
and equitable by the board. If the condition requiring remediation affects the qual- -
ity or quantity of drinking water within the region, the fee must: .

(a) Be based upon a percentage of the total amount billed in the preceding.cal-
endar year to each parcel or property within the district for water by the provider
of retail water service to the parcel or property;

~ (b) Be weighted and adjusted between parcels or properties within the district,
if applicable, to reflect varying levels of effect of the contamination, varying levels
~of value resulting from remediation or other factors deemed relevant by the board:

(¢} For any parcel or property for which the fee is weighted or adjusted, not
be less than one-half or more than twice the percentage established pursuant to
paragraph {a); and -

(d) For parcels or properties within the district where retail water service is no
provided or for which a full calendar year's billing is unavailable, be based upon an
estimated billing taking into account a partial year’s billing exiended to 12 months
or an average of fees for parcels or properties with comparable zoning or uses.

2. A fee imposed pursuant to subsection I must be collected by the county
treasurer with the general taxes of the county, and the payment therefor must
be enforced in the same manner and with same remedies as are provided for the
collection of general taxes.

3. If so requested by the county, all persons who sell water at wholesale or
retail within the district shall furnish to the county, within 3 months after a request
or at a later time specified by the board, a list identifying by assessor’s parcel
. lumber each property for use on which water was sold and the amount billed with
respect to each parcel for water during the year designated by the board. No charge
may be made to the county for furnishing the list. _

- 4. In lieu of the fee authorized by subsection 1, the board may constitute the
district for remediation as a special taxing district and impose a general ad valorem
tax on all taxable property in the district at a rate sufficient to pay the costs of -
developing and carrying out the plan for remediation. The board is the governing
body of any special taxing district established pursuant to this subsection. The
budget of any such special taxing district must be included as part of the budget of
the county and its meetings must be held as part of the meetings of the board. Any
tax imposed pursuant to this subsection is exempt from the limitations on taxes ad
valorem stated in chapter 354 of NRS. No portion of any tax imposed pursuant 1o
this subsection may be allocated to any redevelopment area or fax increment area
whose boundaries gverlap in whole or in part the district for remediation.

(Added to NRS by 1997, 1333)

(1997) S40A-14



REGIONAL PLANNING AND MANAGEMENT 540A.270

NRS 540A.267 Power of board to issue bonds or otherwise become obli-
gated to pay costs of developing -and carrying out plan for remediation; bonds
or other obligations secured by certain fees or taxes.

1. The board may issue bonds and otherwise borrow money in anticipation of
the fees or taxes, or any combination thereof, collected pursuant to NRS 540A.265
to pay the costs of developing and carrying out the plan for remediation, including
any of the costs mentioned in subsection 3 of NRS 540A.260.

2. The board may issue those bonds as, or may borrow money evidenced by,
special obligations of the county secured solely by those fees or taxes, or any cofmm-

bination thereof, or general obligations of the county, whose payment is addition-

ally secured by those fees or taxes, or any combination thereof.
3. The taxes or fees that are pledged as additional security for those general
obligations are pledged revenues for the purposes of subsection 3 of NRS 350.020.
(Added to NRS by 1997, 1334) .

NRS 540A.269 Applicability of chapters 332 and 338 of NRS to contract
for plan for remediation; county ownership of property on which remediation
equipment or improvements are located not required if certain conditions met.

1. Chapters 332 and 338 of NRS do not apply to a contract made by a person
to accomplish the purposes of NRS 540A.250 to S40A.285, inclusive, or to a con-
tract made by the county o carry out the plan for remediation with any provider of
water service to the district for remediation.

2. The county need not own the property on which any remediation equipment
or improvements are located or used, or acquire ownership of any remediation
equipment or improvements whose cost is paid from money of the county, includ-
ing proceeds of bonds issued pursuant to NRS S540A.267, if the board determines
there are adequate contractual safeguards to ensure that the equipmént or improve-
ments are used to further the plan for remediation.

(Added to NRS by 1997, 1334)

NRS 540A.270 Reimbursement of expenses to identify, study and remedy
condition if costs and expenses in conformity with plan; establishment of crite-
ria for reimbursement; reimbursement subject to availability of proceeds from
certain bonds, fees or taxes.

1. The board may reimburse a person, governmental agency or public utility
for any expenses incurred in identifying, studying and remedying, or attempting in
good faith to remedy, the condition before the district is created, or thereafter for
costs and expenses that are in conformity with and further the plan for remediation
or operation of the district. No reimbursement may be allowed for any expense that
any person incurs in connection with disturbing the ground for the construction
or improvement of property in the district unless the board determines that the cost
or expense is in furtherance of the plan for remediation and is a cost or expense’
which would have been cost-effective and beneficial to incur to further the plan for
remediation. -

2. The board may establish criteria for the reimbursement of a person, gov-
ernmental agency or public utility for expenses pursuant 1o subsection 1. The crite-
ria must include adequate safeguards so that costs reimbursed include only the
actual costs of the activities undertaken as provided in this section. No reimburse-
ment may be provided for any cost incurred after the creation of the district unless
before the cost is incurred by the person or entity seeking reimbursement, the
amnount is approved by the board and the board determines that the cost is in fur-
therance of the plan for remediation. The board may establish criteria with respect

S40A-15 (1997



540A.280 REGIONAL PLANNING AND MANAGEMENT

to the amount of reimbursement for particular activities and with respect to the
process to be followed in establishing reasonable costs for reimbursement, includ-
ing, at the board’s discretion, any requirement for bidding on any construction or
any acquisition of equipment.

3. The reimbursement may be made only if money is available from the pro-
ceeds of bonds issued or from fees or taxes imposed pursuant to NRS 540A.250 to
540A.285, inclusive, which are not otherwise required to be expended for other
purposes. Those sections do not constitute a requirement that the county make any
reimbursements.

(Added to NRS by 1995, 2658; A 1997, 1338)

NRS 540A.280 State department. of conservation and natural resources
authorized to recover costs of remediation from person who caused or contrib-
uted to condition requiring remediation; priority of distribution of money
recovered from responsible person; use of money distributed to board.

1. If, during an investigation to establish the boundary of a district for reme-
diation, development of a plan for remediation or the carrying out of the plan, the
board acquires evidence that a person has caused or contributed to the condition
requiring remediation, the board shall provide this evidence to the division for
appropriate action. In addition to any other action authorized by statute, the
department may by legal action recover from the person responsible the costs of
remediation incurred by the county or district. Any monetary recovery from
the person responsible, excluding any money recovered as a penalty, must be
distributed and applied in the following order of priority:

(a) To the department to pay the costs of recovery and to offset the costs of
remediation incurred by the department; and

{(b) To the board to offset the costs of remediation incurfed by the county or
district.

2. Any recovery distributed to the board must be used to reduce the fee or tax
or to defray any increase in the fee or tax that would otherwise be charged against
the parcels or properties within the district, as determined by the board.

3. As used in this section, “department” means the state department of con-
servation and natural resources. )

~ (Added to NRS by 1995, 2658; A 1997, 1338)

NRS 540A.285 Determination by board conclusive and incontestable in
absence of fraud or gross abuse of discretion; review of determination by
district court. :

. 1. A determination by the board pursuant to NRS 540A.250 to 540A.285,
inclusive, including a determination of the boundaries of a district for remediation
or any expansion thereof, determination of the costs of developing or carrying out a
plan for remediation, determination of the apportionment of the fee to recover
those costs pursuant to NRS 540A.265, determination of the amount of any fee or
tax pursuant to NRS 540A.265, determination as to guidelines for the provision of
any retmbursement of the cost of remediation pursuant to NRS 540A.270, determi-
nation of the amount of any reimbursemenis and any determinations made. in con-
nection with the issuance of bonds pursuant to NRS 540A.267, is conclusive and
incontestable in the absence of fraud or gross abuse of discretion. o

2. A property owner or other person who is aggrieved by a determination of
the board pursuant to NRS 540A.250 to 540A.285, inclusive, may seek review of
the determination in the district court in and for the county within 15 days after the
board makes the determination. Such a review may not be sought after the expira-

F1997 AdNsCIA



REGIONAL PLANNING AND MANAGEMENT 540A.310

tion of that period. If, in such an appeal, the court finds that the determination was

a result of fraud or gross abuse of discretion, it shall remand the matter to the

board for a new determination. If the court does not find the determination was a

result of fraud or gross abuse of discretion, it shall uphold the action of the board.
(Added to NRS by 1997, 1334)

SUPPLYING OF WATER

NRS 540A.290 Property or facility of county: Transfer to or operation or
management by largest supplier in region which is public utility. The board of
county commissioners may sell or lease, to the largest supplier of water within the
region which is a public utility, at a negotiated price, any property or facility used
by the county to supply water within the region, or contract for the operation or
management of the property or facility by the public utility. '

(Added to NRS by 1995, 2658)

NRS 540A.300 Agreement between board and largest supplier in region
which is public utility; compliance with regulations of public utilities commis-
sion of Nevada; withholding of certain information from board.

1. The board of county commissioners and the largest supplier of water within
the region which is a public utility shall enter into an agreement which defines the
respective areas within the region where the public utility and all systems for the
supply of water which are controlled or operated by the board will provide retail
water services. The agreement must resolve all issues related to service territories
of the public utility and all systems for the supply of water which are controiled or
operated by the board. An agreement executed pursuant to this subsection does not
become effective until the public utilities commission of Nevada approves the terms
of the agreement.

2. The agreement entered into pursuant to subsection 1 governs the provision
of retail water services by the public utility and the board, unless the agreement is
amended by the mutual agreement of the board and the public utility.

3. The public utility must comply with any applicable regulations of the public
utilities commission of Nevada when providing water services within the region.

4. The public wility may withhold from the board at any time before an
agreement is finalized pursuant to subsection { any information which is confiden-
ital, proprietary or which may cause a competitive disadvantage to the public utility
if the information is disseminated.

(Added to NRS by 1995, 2658; A 1997, 2012)

NRS 540A.310 Duties of largest supplier in region which is public utility.

1. The largest supplier of water within the region which is a public utility -
shall provide wholesale water services in a manner consistent with its water
resource plan as approved by the public utilities commission of Nevada. _

2. The largest supplier of water within the region which is a public utility
shall provide all wholesale water services 10 any system of water supply operated
or controlled by the board of county commissioners from water resources recog-
nized in its water resource plan as approved by the public utilities commission of
Nevada, except to the extent that:

(a) There is an existing system or a system under construction for the provision
of whotlesale water services; '

Al
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Section 1
Introduction

This Technical Memorandum ~ Field Investigation Program Data Summary (Technical
Memorandum) was prepared by Camp Dresser & McKee Inc. (CDM) on behalf of the
Washoe County Department of Water Resources (Washoe County}. The work
documented in this Technical Memorandum was performed as an element of the
Central Truckee Meadows (CTM} Remediation District project. The primary objective
of the CTM Remediation District project is to characterize and evaluate groundwater
contamination in the CTM. In addition to the field investigation program, project
clements include a human heaith and ecological risk analysis, groundwater flow
modeling, remedial alternatives development and evaluation, and preparation of a
remediation plan.

1.1 Background Information

Tetrachloroethene {PCE), an organic solvent used in a va riety of

commercial/ industrial operations (e.g., commercial dry cleaning, paint
manufacturing and distribution, auto repair) was mitially found in groundwater
within the limits of the city of Reno. Subsequent groundwater investigations have
identified widespread occurrences of PCE and other volatile organic compounds
(VOCs) in shallow groundwater. A detailed discussion regarding site history,
geology and hydrology, and planning and development of the field investigation
program is compiled in the Final Updated Work Plan (Final Work Plan) (CDM, 2001).

To address the presence of PCE in groundwater, the Nevada legislature established
the Remediation District by enacting the State of Nevada Statue NRS 540A.250
through NRS 540A.285. The Remediation District was tasked to define the nature and
extent of PCE in groundwater, to evaluate human health risks associated with the
presence of PCE and to develop and implement remedial actions addressing PCE
impacts to the drinking water supply. I

The specific objectives of this Technical Memorandum are:

 To provide a concise summary of the full range of data generated as part of the
field investigation program

» To identify data gaps to be addressed as part of future Remediation District work.

While PCE is the primary contaminant of concern, other potential contaminants were
analyzed and evaluated. The data collected during the field investigation was
utilized in the ongoing development of a hydrogeologic flow model and as the basis
for an analysis of risk to human heaith and the environment. Finally, the results of
the field investigation program, the groundwater modeling, and the risk analysis will
be used to prepare a remediation plan that will identify the program(s) needed to
mitigate the effects of PCE in the shallow and deep groundwater flow systems.

1-1
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Technical Memorandum Section 1
Field Investigation Program Data Summary Introduction

1.2 Technical Memorandum Organization

This Technical Memorandum consists of 4 sections. Section 1, Introduction, defines the
purpose of the Technical Memorandum and provides background information.
Section 2, Field Investigation Program Activities, describes the full range of field
investigation activities performed. Section 3, Results and Discussion, presents and
discusses the data generated during the field investigation program. This Technical
Memorandum concludes with Section 4, Concfusions, which hightights the primary
conclusions of the mvestigation and identifies data gaps requiring further
investigation /evaluation as part of future Remediation District efforts.

Additionally, there are several appendix sections included as part of this Technical
Memorandum, as listed below:

a Appendix A - Borehole Logs
» Appendix B - Geophysical Logs
® Appendix C - Slug Test Results

» Appendix D - Monitoring Well Summary Sheets
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Section 2
Field Investigation Program Activities

2.1 Purpose and Objectives

The CTM Remediation District field investigation program was intended to provide
the information needed to achieve a comprehensive unders tanding of conditions with
the CTM study area related to the presence of PCE in groundwater. Data generated
as part of the field investigation program were essential for performing the primary
elements of the Remediation District project - human health and environmental risk
analysis, groundwater flow model, and development and evaluation of remedial
alternatives. Specific objectives of the field investigation program are highlighted
below:

a  Confirm the nature of groundwater and soil contamination

m  Delineate the lateral and vertical extent of groundwater contamination in the
shallow aquifer

m  Generate data to assist the Board of county Commissioners in defining the
boundaries of the Remediation District

»  Generate data to support assessment of current and future risk to human health
and the environment

= Fill data gaps associated with geologic, hydrogeologic, and hydrologic
characteristics within the CTM study area in order to development groundwater

flow and contaminant transport models

m  Generate data to support identification and evaluation of candidate remedial

The field investigation program consisted of 8 primary tasks, as identified below:
= Drilling and Groundwater Monitoring Well Installation and Development

®  Soil Sampling

»  Soil Gas Sampling

= Discrete-Depth Groundwater Sampling (during well drilling operations)

m  Groundwater Monitoring Well Sampling

m  Geophysical Logging

»  Global Positioning System (GPS) Survey of Monitoring Well Locations

CDM 21
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n  Hydraulic Testing

A detailed description of the field investigation program, including planning and
program development, field methods (standard operating procedures), sample
coilection techniques, and analytical procedures is presented in the Final Work Plan
(CDM, 2001). This section provides a summary of the field investigation activities
performed, hi ghlighting deviations from the program as defined in the Final Work
Plan. As part of the planning and development of the investigation program, eight
distinct areas of investigation within the study area were defined. The field
investigation program activities are presented in terms of the defined areas of
investigation.

2.2 Drilling and Monitor Well Installation

A total of 36 monitoring wells were drilled and installed between March 6 and June 5,
2001, including twenty-three shallow wells and 13 deep wells. A break in the drilling
program occurred on May 4, 2001. Based on the data collected to date and an
assessment of program data collection needs, the County and CDM made some

- adjustments to the number and locations of groundwater monitoring wells remaining
to be installed. Resuming on May 29, the drilling/well installation program was
completed on June 5, 2001.

A listing of the wells installed as part of the field investigation program is provided in
Table 2-1. The wells are listed in terms of discrete areas of investigation defined in the
Final Work Plan {(including Axea A through Area H and Other Areas). Fi gure 2-1
shows the locations of the 36 monitoring wells.

Table 2-1
Groundwater Monitoring Well Instalfation Summary
Area Shallow Wells Deep Wells
A CTM-18
CTM-288
B CTM-28
CTM-295
C CTM-35 CTm-4D
CTM-58 CTM-8D
CTM-65 CTM-30D
CTM-7S
CTM-315
CTM-37S
CTM-408
D CTM-9S8 CTM-10D
CTM-115 CTM-12D
CTM-138 CTM-38D
CTM-395 CTM-37D
E CTM-14S CTM-270
CTM-158
F CTM-165 CTM-17D
CTM-183 CTM-33D
G CTM-198
CTM-208
H CTM-213 CTM-22D
Other CTM-415 CTM-23D
CTM-25D

CDM 22
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2.21 Overview of Drilling and Well Construction Operations

Sonic drilling was used for drilling of ail of the monitoring wells. The Sonic drilling
method provided for the collection of continuous soil core samples for tithologic
evaluation of subsurface conditions and chemical and geotechnical analysis of soil
samples. Boart Longyear was the drilling subcontractor for all drilling operations.
CDM managed the drilling program. Washoe County staff and CDM staff provided
oversight during drilling operations.

The depth of drilling for the soil borings varied between 24.5 {CTM-20S) and 347 feet
(CTM-10D and CTM-12D) below ground surface (bgs). Groundwater was
encountered at depths between 17.5 (CTM-20S) and 124 feet (CTM-40S) bys.

All shallow and deep monitor wells were constructed of 2-inch diameter, flush-
threaded polyvinyl chloride (PVC). The well screens consisted of 0.020-inch slotted
PVC and were 20 feet in length, with the exception of well CTM-40S, which was
constructed with 30 feet of screen, A threaded cap was installed on the bottom of the
screen. Shallow wells (completion depth less than 100 feet bgs) were constructed
using schedule 40 PVC, while deep wells (completion depth greater than 100 feet bgs)
were constructed using schedule 80 PVC. Shallow wells were constructed such that
approximately 5 feet of screen was installed above the water table and 15 feet of
screen was installed below the water table. Centralizers were placed in the deep wells
at approximately 20-foot intervals.

The filter pack consisted of 10-20 sieve-sized silica sand that was tremied in the well
annulus to a minimum of five feet above the screen interval. The sand pack settled
when the outer steel casing used during drilling was vibrated out of the borehole
following installation of the filter pack. Additional sand was added as needed to
maintain the filter pack a minimum of five feet above the top of the screen. A
minimum of one foot of fine silica sand was placed above the filter pack in the deep
wells to prevent leaching of bentonite into the screened interval. A minimum of four
feet of bentonite pellets were placed in the well annulus above the filter pack and
hydrated with approximately 5 gallons of water, when not in the saturated zone. The
bentonite pellets were allowed to hydrate for a minimum of one half hour prior to
placement of the surface seal.

For all wells, the surface seal consisted of a volclay and bentonite-cement grout
tremied from the top of the bentonite pellets to the ground surface. The well surface
completion consisted of a concrete pad and a 12-inch diameter steel protective vault
with a flush-mounted cover. An expandable, Jockable cap was placed on the PVC
well casing. The top of the PVC well casing was notched to designate water level
measurement location and for survey elevation purposes.

Well completion details are summarized in Table 2-2. Well completion logs are
included as part of the borehole logs and are presented in Appendix A.

cm 2-3
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Field Investigation Program Activities

Table 2-2
. ) e Well Completion Details
Manitor Date of Totat Borefhole Screen Ground |Topof PVC|] | Coordinates
Well 1D Welf Depth Diameter Interval/ Surface | Efevation Northing Easting
Instaffation | (ft bgs) {inches) Length of Elevation | (rt msi)
Screen {ft msi}
{ft bygs}
CTM-1S | 03/27/01 51 s 1305505720 | 453911 | 453878 | 14,.865.566.72] 2.273.657 .22
CTM-25 | 03/29/01 50 8 29.5-495/20 | 452761 | 4527.31 | 14,863.908.59] 2.274.253.41
| CTM-3S | 03728101 51 e 30.5-50.6/20 | 451523 | 451500 | 14,806,922.63] 2.276.496.03
CTMAD | 04/08/01 180 | 6“0 1001t/ 4" 1o 179.5 | 1595 - 179.5/20 | 481515 | 4514.85 | 14.866.913.76] 237645894
CTMeES | 03i28101 80 6 1 396-595/20 | 452622 | 4525.84 | 14,866.77411| 2.275631.44
CTM-6S | 03720001 | 43.6 6 23-43 4494.00 | 449343 | 14,866,906.43| 2.279.451.30
CTM7S | 03i08iod FYRRE B 6 205-40.5 | 448377 | 448353 | 14.865665.28| 2980 996.00
CTM-8D | 03/06/01 261 6" 10 100 1t/ 4710261 | 2405~ 2605/20 | 4483.68 | 448328 | 14.865.660.94 2.280.295.01
CTM-9S | 050301 60.5 6 40-80/20 4457.83 | 4457.37 | 14.863.430.53] 2.263.743.30
CTM-100| 04727701 347 | 6"101731t/ 4710347 |326.5-346.5/20| 4457.86 | 4457.58 | 14,863.421.27]| 2.983.739.7%
CTM-11S | 03/20i61 55 | 8 25-45120 444140 | 444118 | 14,861.668.00] 2.285.425.73
CTM-12D | 03729701 347 6"10 1001t/ 4" 10 347 | 326.5-3465/20 | 4441.50 | 444127 | 14.861.65617| 2.285.478.69
CTM-13S | 03723107 56 6 355-555/20 | 4450.31 | 4450.05 | 14,863,68633| 2,284,776.05
CTM-145 | 03/21/0% 25 6 45-245/20 | 447118 | 447079 | 14,860,981.17| 2.278.705.45
CTM-155 | 0326001 | 70.5 3 5070720 448231 | 4481.86 | 14.860,945.20| 2.279.860.87
CTM-16S | 0311501 | 40.5 6 2040720 | 4439137| 443879 | 14.858,163.43] 2.982.372.40
CTM-17D | 03724101 1995 [ 6”10 1001t/4"10199.5 | 179199720 | 442488 | 442467 | 14.858.286.50] 2.286.176.05
CTM-185 ]  03/19/01 35 | 6 14.5-345/20 | 4427.09 | 442653 | 14,859,840.54| 2.286,510.29
CTM-19S] oaai1 | 3 6 10.5-305/20 | 440021 | 4408.80 | 14.865.500.94| 2.204 83451
CTM-20S |  03/15/01 245 6 424720 | 440515 | 4404.95 | 14,860,467.08] 2.294.990.76
CTM-218 | 03116/01 36.5 6 16-36/20 | 446078 | 4460.55 | 14,865,600.20) 2.284.464.83
CTM=22D | 04/19/01 252 6"10 127 1/ 4° 10252 | 2315-251.5/20 | A458.76 | 4458.38 | 14.865.920.43| 228375543
CTM-23D | 03/13/01 180.5 |6"101001t/4"10 180.5| 160~ 180/20 | 4417.76 | 441761 | 14.848.300.90| 2,288630.58
CTM-25D | 03/15/01 1775 [ 6" 10 100f/ 4 to 177.5 | 157177720 | 4397.30 | 439715 | 14.852490.57 2.293.011.41
CTM-270 | 04104701 1785 | 6"t 1001/ 4" 10 1765 | 156178720 | 447111 | 4470.01 | 14.860,973.60] 2.278.708.65
CTM-28S | 03/50/01 44 6 23.5-435/20 | 452278 | 4522.46 | 14.86563547 2.975,613.82
CTM-295 | 03/22/01 355 6 15-35/20 4520.72 1452023 | 14,864,045.60] 2.273.760.53
CTM-30D | 04r12/01 152 3 131.5-151.5/20 | 449221 | 44918 | 14,865293.44] 2.278.837.66
CTM-31S | 05/04/01 52 6 31.5-51.5/20 | 451201 | 4511.64 | 14.867.356.07| 2.276.745.51
CTM-330 | 05/02/07 199 6" 10 10011/ 4" to 199 | 178.5-198.5/20 | 4424.89 | 4424.59 | 14,858,645.21| 2.285.129.76
CTM-378 | 03/21701 16 6 25.5-45.5/20 | 447874 | 447841 | 14.868,572.49] 2,280.975.62
CTMa7D | 083170 85,5 s 6585720 445170 | 445139 | 14.865,257.36] 2.284.801.76
CTM-38D | 05/29/01 955 | 6 75-95/20 442910 | 442678 | 14.864,154.01] 2,287.374.15
CTM-39S | 080101 385 6 1838120 442019 | 442882 | 14.864,147.45 2,287,368.05
CTM-40S | 06/05/01 1485 & 118-148/30 | 458407 | 4593.76 | 14,870.889.61| 2.275,923.04
CTM-41S | 06/04/07 52.5 8 3262720 | 447968 | 4479.39 | 14.861.204.29| 2.278,643.38
Notes:

1. R msl = feet mean sea level

2. t bgs = feet below ground surdace
3. All wells were inslalled using Sonic drilling methods.
4. All wells were constructed with 2” PYC casing. Wells drilled to depths less than 150 ft bgs were constructed using Schedule 40 PVC. Wells

drilled to depths greater than 150 It bgs were constructed using Scheduie 80 PVC.

cDM
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2.2.2 Program Modifications

This section highlights modifications in the well installation program as detailed in
the Final Work Plan. Program modifications included elimination of monitoring
wells from the program, addition of monitoring wells to the program, and monitoring
wells placed in alternate locations. The discussion is presented in terms of the
discrete areas of investigation.

Monitoring Wells Eliminated from the Program

Six wells proposed in the Final Work Plan were not instalied. A listing of these wells
and the rationale for climinating them from the drilling program are provided below:

Area E

= CTM-325 was a proposed secondary monitoring point to be installed if
concentrations of PCE detected in CTM-14S were greater than the maximum
concentration fimit (MCL) for PCE (5 ug/1). PCE concentrations in samples from
CTM-14S were non-detect or below the MCL for PCE; therefore, CTM-325 was not
instalied.

Area G
m  CTM-34D was a proposed secondary monitoring point to be installed if existing
deep wells in the area could not be sampled for water quality. Two privately

owned deep wells in the area were identified and sampled, eliminating the need
to install CTM-34D,

Area H
= CTM-355 was a proposed secondary monitoring point to be installed if wells
located near the Kietzke Lane production well showed PCE contamination in the

shallow groundwater zone. Contamination above MCL was not detected in either
CTM-215 or CTM-22D; therefore, CTM-35S was eliminated from the program.

m  CTM-36D was to be installed if an existing deep wellat the Nevada Institute of
Mental Health could not be rehabilitated. The Nevada Institute of Mental Health
well was rehabilitated; therefore, installation of CTM-361) was not necessary.

Other Areas
- CTM-245 was not needed because an existing shallow well, originally instailed by
the USGS, was located in proximity to the proposed location of CTM-245.

m CTM-265 was originally proposed as a shallow well to be paired with deep well
CTM-27D to be used to define vertical gradient in this area. CTM-27D was paired
with CTM-14S to consolidate well locations. Therefore, the CTM-268 well location
was eliminated.

Monitoring Wells Added to the Program

The wells listed in this section werc installed to fill data gaps that were apparent
following receipt of analytical results from wells installed early in the field program.

CDM - 2.5
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Area A
CTM-415 located on the corner of Ardmore Drive and Lakeside Drive

Area D)
m CTM-37D located at the corner of Kietzke Lane and Roberts Street

w  CTM-38D and CTM-395 located on Matley Lane near Mill Street

Other Areas '
m CTM-40S Iocated at the corner of Nevada Strect and 9th Street

Monitoring Wells Placed in Alternate Locations

The locations of the wells listed in this section were modified from those defined in
the Final Work Plan.

Area D

= CTM-115/CTM-12D well pair was were placed in a crossgradient rather than a
downgradient Jocation relative to the Truckee Meadows Water Authority
(TMWA) Mill Street water supply well. At the current locations, the wells served
as key observation points during the aquifer pumping tests, provided vertical
contaminant distribution and vertical gradient data, and will provide important
data as part of the ongoing monitoring program.

Area F

m  CTM-17D was placed upgradient, rather than downgradient, of the TMWA
Corbett School well. Atits present location, CTM-17D served as an observation
point during aquifer pumping tests, provided vertical contaminant distribution
and vertical gradient data, and will be a key well for future monitoring,

Area H

m  CTM-215 was placed crossgradient, rather than upgradient, of the TMWA Kietze
Lane water supply well. Data from CTM-21S contributed to elimination of a
shallow well (CTM-355) from the drilling program.

2.3 Monitoring Well Development

After installation, each monitoring well was developed using a submersible pump.
Well development was performed a minimum of 24 hours after the well was
constructed to allow the surface seal to cure. Well development continued until at
least five casing volumes were removed, or sediment-free water was produced and
water quality parameters (pH, conductivity, and temperature) stabilized. Washoe
County personnel performed all well development activities. Well development
activities were performed between March 26 and june 12, 2001.

2.4 Soil Sampling

During drilling and installation of the new groundwater monitoring wells, a number
of types of soil samples were collected, as summarized below:

CDM 2.6
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= Continuous core samples

= Undisturbed soil samples for analysis of geotechnical parameters
= Soil samples for environmental analysis

This section provides a description of the soil sampling activities.

2.4.1 Continuous Core Samples

Using the Sonic drilling method, continuous core samples were collected from each
borehole. The sonic drilling method created a 6-inch diameter core from wells with
depths up to 100-feet. For most wells with depths greater than 100 feet, a 4-inch
diameter core was extracted.

The soil cores were extruded from the steel core barrels {core barrels varied from 10 to
2¢ feet in length} into plastic sleeves. For each core, the plastic sleeve was slit open
and immediately screened using a PID, The core was then examined and logged by
the site geologist. A representative sample of each core was stored in a core boxes for
future reference. Photographs of the cores, labeled with the well identification and
depth intervals, have been catalogued and arc available for review from Washoe
County. The site geologist maintained a detailed description of the soil encountered
in the core on a borehole log. Completed boxehole logs are included in Appendix A.

2.4.2 Soil Samples for Geotechnical Analysis

An undisturbed soil sample was collected and submitted to the laboratory for
determination of physical properties. These samples were collected from the screened
interval of each well using a split-spoon sampler with brass tube liners. The brass
liners were capped following sample collection so that the sample remained
undisturbed during transport. The samples were submitted to the laboratory for
analysis of geotechnical parameters, including grain size distribution, dry bulk
density, surface area, specific gravity, and inoisture content. Immediately above or
below the soil sample collected for geotechnical parameters, a soil sample was
collected for analysis of total organic carbon (TOC),

2.4.3 Soil Samples for Environmental Analysis

~ Soil samples with visible signs of contamination (c.g., staining) and soil impacted by
VOCs (based on the PID readings) were placed in a Ziploc-type plastic bag. An
additional sample of these soils was placed in a sampling jar for possible
environmental analysis (process for selecting soil samples for environmental analysis
is described below). The soil sample in the Ziploc plastic bag was agitated and left in
the sun or a warm location to allow volatilization. After approximately 15 minutes,
the PID was used to take a headspace measurement by poking a hole through the seal
of the plastic bag. The measurement was recorded on the borehole log. The purpose
of the headspace analyses was to determine relative concentrations of volatile
organics between soil samples. Results of headspace analyses were used to select soil
samples for laboratory analysis. The soil samples with the highest PID readings were

CcDM 2.7
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submitted to the fixed-base laboratory for analysis. A minimum of one soil sample
and a maximum of three soil samples per borehole were submitted to the laboratory
for VOC analysis. If none of the headspace analyses indicated the presence of VOCs,
a soil sample collected near the water table was submitted for analysis.

Alpha Analytical was the certified analytical laboratory responsible for performing ali
of the environmental analytical work as part of the field investigation program.
Laboratory chain-of-custody procedures were strictly followed on all environmental
sampling. Soil samples were analyzed for VOCs using EPA Method 8260, including
methyl tertiary butyl ether (MTBE).

2.4.4 Program Modifications

The soil sampling activities were performed consistent with the program as detailed
in the Final Work Plan.

2.5 Soil Gas Investigation

Soil gas samples were collected from 15 shallow borehole locations as listed in Table
2-3. The purpose of the sampling was to assess the potential for release of VOCs in
groundwater to soil gas. The soil gas sampling locations were in areas of known
groundwater contamination. If groundwater VOCs is released into soil gas, there is
the possibility of migration within the soil profile through cracks in building
foundations and into indoor air. Soil gas data were used in the risk analysis to
estimate the potential risk to inhabitants through the indoor air inhalation exposure
pathway. Soil gas samples were analyzed for VOCs, including MTBE and vinyl
chloride.

Table 2-3
Soil Gas Sample Locations

Area Wells
A CTMm-18

CTM-285

B CTM-28 (profile)

c CTM-38

CTM-5S

CTM-6S

CTM-78

D CTM-9S (profile)
CTM-118
CTM-145

CTM-16S (profile)
CTM-185
CTM-19S
CTM-208
CTM-218

mm

I @

Shallow (<10 feet) soil gas samples were collected from the designated boreholes.
Concurrent shatlow groundwater grab samples were also collected from the
boreholes to evaluate the use of soil gas technology as an indicator of groundwater
contamination. At four of the sampling locations, soil gas samples werc collected at

CDM 2.8

WIAREPORTS\CTMIFINAL REMEDIATION PLANARPENDIX B



Technical Memorandum Section 2
Fleld Investigation Program Data Summary Field Investigation Program Activilies

multiple depths to enable soil gas profiling within the vadose zone. Sampling depths
inctuded shallow (<10 feet), immediately above the water table, and at a mid-point
between the water table and the shallow sample.

Once the borehole was drilled to the desired sampling depth, the outer steel casing
was lifted approximately one foot to expose the soil interval to be sampled. Clean
Teflon-lined tubing was then lowered to the sampling depth. The top of the drill
string was sealed to prevent dilution of the soil gas sample by surface air. A hand-
held sampling pump was attached to the end of the tubing and 2 to 3 times the
volume of the tubing assembly was extracted. When a sufficient volume of soil vapor
was drawn through the system, a carbon orbo tube was inserted between the tubing
and pump inJet and a soil gas sample was collected. New tubing was used for each
sample.

Program Modifications

The soil gas investigation was performed consistent with the program as detailed in
the Final Work Plan.

2.6 Discrete-Depth Groundwater Sampling

Groundwater samples were collected from each borehole during drilling operations
for environmental analysis. For shalfow borings (i.e., less than 75 feet in depth),
samples were collected from the first encountered groundwater. For borcholes
greater than 75 feet in depth, discrete-depth groundwater samples were collected at
20-foot intervals in order to provide a vertical profile of dissolved VOCs in the
aquifer.

At each targeted sampling depth, the drill rod was vibrated as it was withdrawn to
expose approximately one foot of the desired soil interval. This allowed formation
water to enter the steel outer casing. The groundwater sample was then collected
using a disposable bailer and string. A new bailer and string was used for each
sample collected. Enough water was removed during drilling operations that the
groundwater in the steel outer casing was representative of the discrete depth being
sampled. In some cases, the steel outer casing would be void of water unti} the casing
was withdrawn to expose the soil at the bottom of the borehole.

Temperature, pH, electric conductivity, reduction/ oxidation potential, and dissotved
Oxygen were measured in the field for each groundwater sample collected. All
measurements were recorded in the field logbook. Groundwater samples were
subrmitted to the laboratory under chain-of-custody documentation for analysis of
VOCs using EPA Method 8260 including MTBE. ’

Program Modifications

Discrete-depth groundwater sampling was performed consistent with the program
detailed in the Final Work Plan.

CDM 2.9
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2.7 Completed Well Groundwater Sampling

Two rounds of groundwater sampling were performed by Washoe County personnel
following construction completion and development for each of the groundwater
monitoring wells installed as part of this field investigation program. The purpose of
the initial samples was to obtain a baseline for water levels and water quality.
Sampling concluded on July 12, 2001.

Depth to groundwater and the thickness of any free-phase product encountered was
measured using an electronic water level indicator equipped with an oil/water
interface probe. Measurements were made from the north side of the PVC casing,

Groundwater samples were collected following the procedures described below.

Immediately after opening the weil cap, a measurement of the well headspace was
collected with a PID meter and recorded on the field form.

The depth to water and thickness of any mobile light non-aqueous phase liquid
(LNAPL) detected was measured with an electronic intexface probe and recorded
ona field form. The depth to the bottom of the well was measured and recorded
on the field form. The casing volume or volume of the water column was
calculated and the required purge volume, three casing volumes, was determined.

The submersible pump used for purging and sampling was lowered to the depth
corresponding to the middle of the screened interval. The well was pumped at a
rate such that the water level was not drawn down to or below the pump intake,

Each monitoring well was purged a miniinum of three casing volumes. Water
quality parameters (pH, conductivity, turbidity, temperature, and redox) were
measured and recorded at a frequency of 10 percent of the total purge volume
(e-g., every 10 gallons for a 100 gallon purge volume) using a Horiba water quality
meter until parameters stabilized. The field parameters, volume purged, and time
of measurement were recorded on the field form. Field monitoring well purge
and sample forms are included in Appendix B.

Purge water was contained and transported to a central staging area where it was
transferred into a 6,000-gallon storage tank.

A groundwater sample was collected as soon as possible after purging and final
field measurements were completed using a purge pump, The sample was field-
filtered with an in-line 0.45-micron filter and analyzed for iron using a Hach
colorimetric field test kit.

Samples were submitted under chain-of-custody documentation to the Iaboratory
for analysis of VOCs inclu ding cis-1,2-dichloroethylene; MTBE and ten tatively
identified compounds (TICs); semi-VOCs; total iron and manganese; alkalinity;
chloride; sulfate; TOC; carbonate; nitrate / nitrite; ethane, ethene, and methane;
and dissolved iron.

CDM 2-10
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All equipment was decontaminated prior to purging and sampling of each well.

Program Modifications

Groundwater monitoring well sampling was performed consistent with the program
detailed in the Final Work Plan,

2.8 Geophysical Logging

Geophysical logging was performed by Welenco, a qualified subcontractor, following
completion of the new monitoring wells. The objective of the geophysical logging
was to refine the understanding of lithology within the CTM and to contribute to the
development of the groundwater flow model. Geophysical logging, run through the
PVC casing, was performed on 11 of the 12 deep groundwater monitormg wells
installed as part of the program, as listed in Table 2-4.

Table 2-4
Geophysical Logging Locations
Area Wells
C CTM-4D
CTM-8D
CTM-3GD
D CTM-10D
CTM-12D
E CTM-27D
F CTM-17D
CTM-33D
H CTM-22D
CTM-23D
CTM-25D

Gamuma ray and induction logging was performed on july 31 and August 1, 2001. A
description of each log type used is provided below.

» Gamma Ray - A natural gamma ray log records high-energy electromagnetic
waves emitted by naturally occurring radioactive elements in earth materials.
Natural gamma rays are at relatively higher levels in clay soil where radioactive
elements tend to concentrate. Therefore, this method can provide a relative
measure of the percent of clay in the soil profile.

= Induction Log - Introdtuces a current into the formation and measures the
conductivity. The conductivity is influenced by total dissolved solids (TDS) in the
formation. For example, clay has a higher conductivity than sand.

A discussion of the results of the geophysical logging is presented in Section 3. A
copy of each geophysical log is presented in Appendix C.

Program Modifications

Geophysical logging activities were performed consistent with the program as
detailed in the Final Work Plan.

CDM 211
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2.9 Hydraulic Testing

Aquifer testing is a means of determining the hydraulic properties of an aquifer and
associated confining beds. This testing involves a controlled withdrawal of
groundwater (or sudden withdrawals of a weighted cylinder) and monitoring and
recording of the resulting groundwater-level changes in observation wells, Hydraulic
testing performed during the field investigation program consisted of two
components:

» Slug tests. The slug tests provide hydraulic characterization at a local scale.

¥ Aquifer pumping tests. The aquifer pumping tests, which were performed
utilizing existing TMWA water supply wells, provide hydraulic characterization
on more of a regional scale.

Data generated during the hydraulic testing have served as valuable input into the
groundwater flow model. A list of the monitoring wells that included as part of the
hydraulic testing program is presented on Table 2-5.

Table 2-5
Hydraulic Testing Program
Slug Test Locations

CTM-13 CTM-93 CTM-188
CTM-28 CTM-118 CTM-198
CTM-33 CTM-135 CTM-208
CTM-58 CTM-148 CTM-218
CTM-85 CTM-158 CTM-285
CTM-7S CTM-168

Aquifer Pumping Test Locations

TMWA Wells Chservations Wells
Mill Street CTM-115, CTM-12D, MW-133m
High Street CTM-73, CTM-8D, MW-155

Corbett School CTM-17D, MW-73

Kietzke Lane CTM-245, CTM-22D

Peckham Lane CTM-23D, MW-76a
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291 Slug Tests

The slug tests provide a rapid and easy means of estimating the hydraulic
conductivity and transmissivity of an aquifer. Rising-head and falling-head slug tests
were performed on 20 new shallow monitoring wells during the period June 18
through 21, 2001. Slug testing consisted of the sudden addition and withdrawal of a
weighted cylinder of known volume from the aquifer. The resulting groundwater-
level changes in the monitoring well were monitored and recorded usin g a pressure
transducer and data Jogger. Slug test results are provided in Appendix D.

2.9.2 Aquifer Pumping Tests

The aquifer testing program was conducted utilizing TMW A water supply wells.
Selected pumping wells were operating in accordance with a pumping program
agreed upon between TMW A and Washoe County Department of Water Resources.
The TMWA wells were operated on a daily basis over the 3-week period of the test
(August 17 through September 14}. Aquifer response was monitored using both data
loggers and pressure transducers and manual water level measurements. Data
loggers recorded water levels every 15 minutes.

2.9.3 Program Modifications

This section highlights modifications in the hydranlic testing program as detailed in
the Final Work Plan. The Final Work Plan outlined the use of 3 methods for
determining aquifer hydraulic characteristics - step-draw down tests, stug tests, and
aquifer pumping tests. Step-draw down tests were not performed. Instead, hydraulic
testing relied on slug tests and aquifer pumping tests. The slug tests data were
provided useful data for all wells except four of the wells tested (discussion of stug
test results is provided in Section 3).

Regarding the aquifer pumping tests, the test was modified to accormmodate the
current operations of the TMWA water supply wells. TMWA is currently operating
the water supply wells under an agreement with Washoe County Department of
Water Resources. Rather than pumping continuously for a specific duration (e.g., 72
hours), the wells are operated for only a portion of each day. Aquifer response was
performed over a 3-week period of time.

- 2.10 Survey

Washoe County personnel using the Global Positioning System (GPS) surveyed the
ground surface and measuring point {north side of PVC casing) of cach of the new
menitoring wells. One of the objectives of this surveying effort was to perform a
quality control check of the GPS survey data that had been generated by County
personnel. The results of the comparison were summarized in a letter to the County
dated November 1, 2001.

New wells were resurveyed between September 5 and 11, 2001 by CFA, a licensed

surveyor in the State of Nevada. The datum and horizental coordinate system used
was consistent with the County’s database.

CDM 2-13

WAREPORTSICTMF INAL REMEDITION PLANAPPENDIX B



Technical Memorandum Section 2
Field Investigation Program Data Summary Field investigation Program Activities

Program Modifications

The GPS survey activities were performed consistent with the program as defined in
the Final Work Plan.

2.11 Investigation Derived Waste

The handling of investigation-derived waste (IDW) for this project included storage of
chrill cuttings, well purge waters, decontamination fluids, and disposal of
contaminated personal protective and sampling equipment. All IDW was handled
and stored in accordance with the provisions outfined in the Work Plan. Procedures
were followed to assure that the requirements of the Washoe County District Health
Department (WCDHD), Nevada Division of Environmental Protection (NDEP}, and
disposal facilities were met.

All solid wastes generated during investigation activities were contained on site in 55-
gallon drums and moved on a daily basis to a centralized staging area. All drill
cuttings and other solid wastes were placed in lined closed top roll-off bins focated at
the central staging area. A total of 5 roll-off bins were used to contain the waste
senerated during this field program.

A composite sample of the solids from each bin was collected and submitted for
analysis of total petroleum hydrocarbons-purgeable (TPHp), TPH-extractable {TPHe),
TCLP extraction for analysis of 11 VOCs, and TCLP extraction for analysis of 7 metals.
Once analytical results were obtained, copies of the results were submitted to the
WCDHD with a completed Waste Release Application, Analytical results were also
be submitted to the disposal facility with a completed Waste Acceptance Application.
Once the WCDHD reviewed and approved the Waste Release Application, a waste
retease mamifest for each bin containing the analyzed soil was granted. The waste
manifests were given to the waste disposal contractor and signed by the on-site
geologist for transport the soil to the Reno Disposal Bioremediation Facility.

The majority of the water produced during field activities came from well
development, equipment decontamination, and aquifer testing activities. Smaller
amounts of water were produced during drilling and sampling of wells. Two 6,000-
gallon polyethylene tanks were stationed at the staging area. Wastewater generated
during field activities was containerized in ejther 55-gallon drums, lined catch basins,
or small polyethylene tanks and transported to the staging area where it was
transferred to the 6,000-gallon tanks.

After the storage tanks were at capacity, a water sample was collected from each tank
and submitted to the laboratory for analysis of TPHp, TPHe, and VOCs. Based on the
analytical results, Universal Environmental, a licensed environmental waste disposal
contractor, pumped wastewater from the tanks to be disposed of at a licensed
environmental waste facility in Redwood City, CA. '

CDM 2-14
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2.12 Decontamination

At the central staging area, a decontamination pad was constructed of heavy-gauge’
plastic sheeting and wood. The decontamination pad was designed with a collection
system to capture decontamination fluids. All large drilling equipment was
decontaminated by steam cleaning in this area. Smaller decontamination areas for
personnel and portable equipment were set up at each drilling Iocation. These
smaller areas consisted of 5-gallon buckets used to contain decontamination water.
All decontamination water was transported to the stagin g area and transferred into
6,000-gatlon polyethylene tanks for storage.

All reusable field equipment used to collect, handle, or measure samples were
decontaminated before coming into contact with any sample. The decontamination
procedure matched the degree of contamination on the sampling tool. For example,
steam cleaning was used to remove dixt from drilling equipment. Brushes, potable
water, and Alconox were used to remove dirt from portable sampling equipment.

2.13 QA/QC Samples

This section describes the number of quality assurance/ quality control (QA/QC)
samples collected for each media characterized at the Site and the type of analyses
performed on the samples. QA/QC samples were not collected for the soil samples
because soil analytical results are not reproducible due to the heterogeneous nature of
soil.

Four types of QA/QC samples were submitted to the laboratory to evaluate
laboratory reproducibility and accuracy, effectiveness of equipment decontamination,
and the quality of the data resulting from the field-sampling program. QA/QC
samples included:

m  Decontamination rinsate blanks;

m  Trip blanks;

s Field duplicates; and

m  Matrix spike/ matrix spike duplicates (MS/MSD).

Decontamination rinsate blanks were collected as part of the groundwater-sampling
portion of the ficld program. Decontamination rinsate blanks were submitted to the
laboratory for analysis of VOCs, including MTBE, at a frequency of 1/20 samples.
The decontamination rinsate blanks consisted of analyte-free water collected by
rinsing sampling equipment after equipment decontamination. This was done to test
the effectiveness of equipment decontamination procedures. The decontamination
rinsate blanks contained no detectable concentrations of the organic compounds
analyzed.
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The trip blank consisted of a sample bottle prepared by the laboratory with analyte-
free water. The sample bottle is carried to the sampling site and remains with other
field sample bottles during storage and transport. The trip blanks were analyzed for
VOCs, including MTBE. A trip blank was submitted for analysis with each sample
cooler transported to the laboratory. The trip blanks contained no detectable
concentrations of the organic compounds anatyzed.

Field duplicates consisted of split samples of groundwater at a single sample location,
collected identically and consecutively over a minimum period of time. This type of
field duplicate provides a measure of the total system variability (field and laboratory
variance) including the variability component resulting from the inherent
heterogeneity of the field sources. Field duplicates were collected at a frequency of
1/20 samples.

A sample matrix spike was prepared at the laboratory by adding a known amount of
pure analyte to the environmental sample before extraction/ digestion. The added
analyte was the same as that being assayed in the environmental sample. Background
and interferences having an effect on the actual sample analyte will have a similar
effect on the spike compounds. The calculated percent recovery of the matrix spike is
considered to be a measure of the relative accuracy of the total analytical method, i.e.,
sample preparation and analysis. A matrix spike duplicate was prepared from a
second aliquot of the sample analyzed as the matrix spike to test for reproducibility.
MS/MSD samples were analyzed at a frequency of 1/20 samples.

CDM 2-16

WOREFORTSICTMFINAL REMEDIATION FLANAPFENDIX B



suopesado . uononusuoo - Buusauibua - Bupnsuoo

JOUISIg uoneIpaWway SMOPES|\ 88X0Nni] [enus) 5
deyy uoneoo 1o Buuopuopy
L-Z 21nbiy

W/ : \\ é | N (__ Jr] |\ Y 1- sjpalng
(N D00, O | /QgeNLD, | Voo A e speoliey /7
) ! =l = o Jelep) edeung /NS

Janry aayont]
ayeT yied euuepy syieds
sauepunog eary ||
llem mojeys wio O

lBmdesg W1D V¥
puaba




Section 3
Results and Discussion

This section presents a summary of the data generated as part of the field
investigation program and discussion/interpretation relative to the understanding of
conditions (geologic, hydrogeclogic, nature and extent of contamination) within the
CTM.

3.1 Soils Analyses

Soils analyses performed as part of the field investigation program included in-field
geologic logging, geotechnical analysis, and analysis for environmental parameters.

3.1.1 Geologic Logging/Geotechnical Analyses

Sonic drilling produced full core samples to allow detailed geologic logging. Based
on these geological logging data detailed cross sections were prepared. Figure 3-1
depicts the locations of the three cross sections. The cross sections are presented on
Figures 3-2 through 3-4 (cross sections A-A’, B-B’, and C-C’ respectively).

Geotechnical and total organic carbon (TOC) analyses were performed on
undisturbed soil samples. A sample was coliected from each borehole at the depth
interval designated for the monitoring well screen. A summary of the geotechnical
and TOC analytical results is presented in Table 3-1.

The geotechnical data generally support the soil descriptions recorded in the field
during drilling activities (see borechole logs in Appendix A). Differences in soil
descriptions between the geotechnical results and the field observations were
typically associated with an over estimate in the field of the silt content of the soil core
samples (resulting from not differentiating between fine-grained sand and silt).

Prior to implementation of this field investigation program, lithologic data existed
primarily for the shallow aquifer (less than 100 fect bgs). The 13 deep aquifer zone
wells (installed between 85 and 350 feet bgs) expanded the understanding of lithology
in the deeper portion of the aquifer and have influenced the ongeing development of
the conceptual site inodel. As an example, it has been theorized that a discrete, low
permeability zone separated the shallow water bearing zone from a deeper water
bearing zone. The results of the in-field geologic logging and the geotechnical
analyses do not appear to support the presence of this discrete, low permeability
layer. The formation consists of interbedded poorly sorted gravely sand and silt,
sand, silty sand, silt, and clayey silt. There are some clay beds but they are not thick
or extensive enough to be a confining units.

3-1
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3.1.2 Environmental Analysis

Selected soil samples were analyzed for VOCs, semi-volatile organic compounds, and
metals. For the 52 soil samples analyzed, there were two detechons above the

analy tical detection limits. The soil sample for CTM-35 had a detection of PCE at
0.035 milligrams per kilogram (mg/kg) at 42.5 feet below ground surface (bgs). CTM-
1210 had a detection of MTBE at 0.021 mg/ kg at 50 feet bgs. The laboratory analytical
results did not indicate above detectable Ievels of any other chemical constituents,

One of the underlying objectives of the soil environmental analyses was to identify
potential PCE source areas. Residual contamination in soils could serve as an
ongoing source of VOCs to the groundwater. The soils environmental analyses did
not result in identification of substantial residual soils contamination in the arcas of
investigation.

3.2 Soil Gas Sampling

Soil gas samples were collected from 15 boreholes located overlying zones of known
groundwater contamination. These data are being utilized to assess the potential for
human health risk from inhalation of VOCs resuiting from release of VOCs from
groundwater to the soil gas and migration through foundation cracks to indoor air as
a component of the human health and environmental risk analysis. Table 3-2
summarizes the results of soil gas sampling. PCE, benzene, toluene, ethylbenzene,
xylene, and/or MTBE were detected above analytical detection limits in 9 of the 15
soil gas samples collected.

Table 3-2
Soil Gas Sample Analytical Results
(milligrams per cubic meter)

Location {?‘?;2) PCE | Benzene | Toluene beE:;g ‘:;e x;'g; o MTBE
CTM-15 10 7.7 < 0,10 0.1 <0.10 <0.10 < 0.10
CTM-28 10 < 0.20 0.16 <(0.10 <0.10 < 0.10 <{.10

15 < 0.20 0.13 0.12 =00 < 0.10 < (.10
20 §.21 <{.10 < 0.10 <0.10 <{.10 <0.10
CTM-3S 10 <020 | <@.10 < 0.10 <0.10 < 0.10 < 0.10
CTM-55 10 <020 | <0.10 <0.10 <0.10 <0.10 <010
CTM-6S 10 < (0.20 0.25 0.39 <0.10 .11 <010
CTM-7S 10 <0.20 | <0.10 < 0,10 <010 < 0.10 <0.10
CTM-8S 10 <0.20 | <0.10 < 0.10 < 0.10 <0.1¢ < 0.10
3 <020 | <0.10 <0.10 <0.10 < (.10 1.3
80 <020 ] <0.10 <{.10 < .10 < 0.10 <010
CTM-115 10 <0.20 g.12 0.92 0.16 0.41 < 0.10
14 0.38 <{.10 < 0.10 <0.10 <{.10 < 0,10
18 <020 ] <010 <0.10 <0.10 < (.10 < 0.10
CTM-14S 10 <020 ] <0.10 <{.10 <0.10 <0.10 <{0.10
CTM-16S 9 <020 <0.10 < (.10 < 0.10 <0.10 <010
CTM-188 10 <020 | <010 < 0.10 <0.10 <§.10 <0.10
CTM-198 10 <020 | <010 <0.10 <0.10 <0.10 <0.10
CTM-20S 10 <020 ] <010 <0.10 < (.10 <0.10 <{.10
CTM-215 10 <{.20 0.1 < 010 < (.10 <0.10 < Q.10
CTM-28S 10 <020 | <010 < 0.10 < 0.10 <0.10 < (.10
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3.3 Discrete-Depth Groundwater Sampling

For shallow borcholes, discrete-depth groundwater samples from the first
encountered groundwatcr. For boreholes greater than 75 feet deep, samples were
collected from multiple depths in order to provide a vertical profile of VOCs in the
aquifer. Table 3-3 provides a summary of VOCs detections during depth-discrete
groundwater sampling. The wells are categorized in terms of the areas of
investigation (Arca A through Area H and Other Areas). Figures 3-5 through 3-7
graphically depict the results of the discrete depth sampling on cross sections A-A’, B-
B, and C-C, respectively.

Provided below is a summary of the detections of VOCs during the depth-discrete
sampling efforts.

Area A
Above MCL concentrations of PCE were detected in shallow wells CTM-1S 56ug/L)
and CTM-28S (60 pg/L).

Area B
PCE was detected in CTM-25 at a concentration of 9.9 ng/L. Chloroform was also
detected at a concentration of 2.3 pg/L.

Area C

= For the shallow wells, CTM-55, CTM-6S, and CTM-31S had above MCL detections
of PCE. Other detected compounds include chioroform (CTM-5S, CTM-31S, and
CTM-405); cis, 1,2-DCE (CTM-3S); and xylene (CTM-3S).

= CTM-4D - PCE was detected above the MCL (5 ug/L) at depths of 39 feet bgs (first
water) to 113 feet bgs. The highest concentration was 44 pg/L at 92 feet bgs. Total
depth (TD} of this well was 180 feet bgs. Chloroform and cis-1, 2-dichloroethene
were also detected in samples collected from CTM-4D.

= CTM-8D - PCE was detected above the MCL from 96 feet bgs to 255 feet bygs (TD).
The highest concentration was at 146 feet bgs at 97 pg/L. Groundwater was
initially encountered at 74 feet bgs.

® CTM-30D - PCE was below the MCL for all discrete depth samples.

Area D
= For the shallow aquifer wells, PCE was the only compound detected above the
MCL concentration (11 pg/L in CTM-395).

» CTM-10D - PCE was detected above the MCL from 143 feet bgs to 350 feet bgs
(TD). The highest concentrations were detected at 223 feet bgs (37 pg/L) and 350
feet bgs (50 ng/L).

CDM 3.6
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Table 3-3
Detected Volatile Organic Compounds in Discrete Depth Samples
Area Well Depth | Sample|1,1,1-TCA| Chioroform | ¢is-1,2-DCE| MTBE o-Xylene PCE | Toluene | TOE
{feef) | Dale
MCL {1/} 5 NA 7 NA 10,000 5 1,000 5
Shaltow Well Results (ug/)
A CTM-18 37132701 5.6 <1 <
CTM-285 32 13/30/01 60 <1 <1
B {CTM-28 42 | 3/29/01 2.3 9.9 <1 <4
c CTM-35 44 32701 3 1.4 1.5 <1 <1
CTM-58 47 1372801 1.4 7.4 <4 <q
CIM-65 36 | 320001 36 <1 1.6
CTM-318 41 5/4/G1 1.1 15 <1 <1
CTM-375 30 ry21/04 1.6 <1 <]
CTM-405 126.5 | 6/5/01 2.9 <1 <1 <4
D ([CTM-98 52 5301 <1 <1 <1
CTM-118 40 1320/ 2.4 3.8 <t <1
CTM-395 35 6/1/01 1% <t <1
E |CIM-143 7 321101 <1 <1 <1
CTM-158 80 [ 3/26/01 <1 <1 <1
F|CTM-188 26 | 3/15/01 9.9 <1 <i
G |CTM-198 22 14729/ <1 <} <1
CTM-208 22 | 3M5/01 <1 <t <1
Other [CTM-418 38 6/4/0% 1.1 <1 <1 <7
Areas
Deep Well Results (ug/l}
C CTM-4D 39 4/6/01 5.5 <1 <1
57 4/6/01 3.5 10 <1 <1
77 416101 1.7 14 <t <1
92 4/6101 44 <1 <}
113 4/6/01 2,2 5.9 <1 <1
137 | 446001 2 3.6 <1 <1
157 4/6/01 1.4 1.8 <1 <1
180 47901 1.5 1.2 < <1
CTM-8D 26 32101 <1 <1 <1
52 312101 <1 <1 <1
74 32 1.5 <1 <1
96 32101 5.4 <1 <1
120 3/2/01 5.5 <1 <1
146 | . 3/5/01 97 <1 <1
170 35101 38 <1 <t
CTM-30D 134 444101 1.6 <1 <%
154 | 4/11/01 1.6 < <1
D [CTM-10D 63 |4/23/101 <1 <1 <1
83 | 4/23i04 <1 <1 <1
103 | 4/23/01 <1 <1 =1
123 1 4/23/01 4 < <1
243 1412501 14 <1 <2.5
260 | 4/25/01 15 <1 <2.5
283 14425101 18 <2 <5
303 [ 4/25/01 22 <1 <2.5
320 | 4/25/01 27 <1 '<2.5
350 | 4/26/01 1.2 50 <1 1.1
CtTM-120 165 | 3/26/01 1.7 27 6.2 <j <1
182  |3/26/01 1.7 25 5.1 <1 <1
197 | 3/26/01 1.3 22 3.5 <1 <1
217 {326/ 18 34 <1 <1
297 | 3728/ 5.4 5.8 <1 <1
N7 1 328/01 1 6 <1 <i.
346 | y28/01 35 <1 <i
CTM-37D 50 1 5/31/01 1.1 <1 <1 <1
70 | 5310 12 <1 <1 <1
85 | 5/31/01 2.3 <1 <1 <1
CDM 37
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Table 3-3
Detected Volatile Organic Compounds in Discrete Depth Samples
{Cont.)
Area Weif Depth | Sample| 1,1,1-TCA| Chlorofarm | ¢is-1,2-DCE| MTBE o-Xylene PCE | Toluene | TCE
{feet) | Date

MCL {1g) 5 NA 7 NA 10,000 5 1,000 )
G |[CTM-38D 33 152801 13 <1 <1
56 | 5/29/01 14 <4 <1

75 | 5/29/01 1 1.8 29 26 <1 1.3

98 1 5/29/01 1.5 25 16 < 1

E CTM-27D 7 4/12/01 <1 <1 <1
33 472101 <1 <1 <1

56 Af2i0 <1 <1 <1

77 413101 <1 <1 <

97 413101 <1 <4 <1

117 43101 <4 <1 <1

136 413401 <1 <1 <1

157 4/4/01 <1 <1 <4

180 |- 4/4/01 <1 <1 <}

F CTM-17D 32 1 3/19/01 1.4 <4 <14
51 3M19/01 <1 <% <1

74 3/18/01 2.4 <1 <

CTM-33D 24 | 4430101 8.4 <1 <1

45 4130101 5 < <1

65 1 4/30/01 5.9 <1 <1

85 473001 3.3 <1 <

105 | 4/30/01 1.7 <4 <1

125 5/1/01 2.5 <4 <1

145 5/1/01 2.3 <1 <1

166 5/1/01 2 <1 <]

188 5/1/01 1.8 <1 <1

H CTM-22D 27 | Anti <1 <1 <1
47  JAMTIoN <1 <1 <1

67 4117701 <1 <1 <1

87  [4/17/01 <1 <1 <4

107 | 417/ <1 <4 <1

127 1 4/18/01 <1 <1 <1

147 | 4118/01 <1 . <1 <1

167 | 4181 <1 <1 <1

187 14M18/01 2.7 <1 <1

207 14/19/070 7.7 <1 2.8

227 | 4/19/01 6.2 <1 2.1

253 1441901 3.4 <1 1.1

Other  |CTM-230 15 37901 <] <1 <1
Areas 36.5 | 3/0/01 27 <1 <1
56.5 | 3/9/01 21 <1 <1
76.5 3/9/01 100 <1 <2.5

96.5 | 3/9/01 310 <2 <5

CTM-25D 36 37101 <1 <4 <1

54 347401 <1 <} <1

75 3701 <1 <1 <

97 301 <1 <1 <1

117 3/8/01 <4 1.8 <1

137 | 3114 <1 <1 <1

157 | 3M14/01 <1 <1 <1

180 | 371401 <1 <1 <1

CDM 3.8
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m CTM-12D - PCE was detected above the MCL from the first encountered
groundwater at 40 feet bgs to 182 feet bgs. From 182 feet bgs to TD {346 bgs),
contamination levels remained at or near the MCL (3.1 to 6 ug/L). The highest
concentrations were detected at 65 feet bgs (55 ug/L) and at 86 feet bgs (50 ng/L).

m (TM-37D - PCE was ND for all discrete depth samples. TD for this well was 85
feet bygs.

w CTM-38D - PCE was detected above the MCL jn all discrete depth samples. The
highest PCE concentration was 26 pg/L at a depth of 75 feet bgs. TD for this well
was 98 feet bgs.

Area E
m CTM-27D - PCE was ND for all discrete depth samples.

Area F
w CTM-16S - PCE was detected at a concentration of 9.9 ng/L. No other compounds
were detected in CTM-16S.

m CTM-17D - PCE was below the MCL from the first encountered groundwater at 32
feet bgs to TD (192 feet bgs) where a detection of 5 pg/ L was observed.

» CTM-33D - The highest concentration of PCE (8.4 ng/L} occusred at the first
sampling location {24 feet bgs). All other samples were at or below the MCL. TD
for this well was 188 feet bgs.

Area G
There were no detections of PCE or other compound in Area G,

Area H

s CTM-22D - PCE was non-detect (ND) from 27 feet bgs to 167 feet bgs, The highest
PCE detection occurred at 207 feet bgs (7.7 ug/L). TD of the well was 253 feet bgs.
This well has artesian flow.

Other Areas

m CTM-23D - This well, which is located adjacent to the Peckham Lane production
well, had the highest detection of PCE collected from a discrete depth sample -- 440
rg/L ata depth of 116.5 feet bgs. The next sample location (136.5 feet bgs) had a
PCE concentration of 84 ug /L. The PCE concentration at TD (180 fect bgs) was 24
ng/ L.

m CTM-25D - PCE was ND for all discrete depth samples.

Two conceptual models were described as part of the Final Work Plan. One was a
vertical migration pathway through the production well gravel pack. The second was
vertical migration through low permeability zones. Based on the results of discrete
depth sampling (presences of PCE throughout the aquifer profile), vertical migration
15 the more likely scenario. Note however that the concept of a discrete low

3-9
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permeability zone separating a shallow water bearing zone from a deeper water
bearing zone has been modified based on both in-field geologic logging and
geotechnical analytical results.

3.4 Groundwater Sampling

All monitoring wells installed during this field investigation have had at least two
rounds of post-development samples collected. Analytical data for these sampling
events are presented in Table 3-4. Table 3-4 presents data only for detected
groundwater constituents. Included in the table is a listing of the MCL for each
constituent. Appendix E consists of summary sheets for each of the monitoring wells
installed as part of the field investigation program. Included on the sheets are survey
date of installation, survey data, well construction details, water level measurement
data, and a summary of analytical data, including time trend plots. Appendix E
contains a full listing of analytical results for all wells sampled as part of the ongoing
monitoring program, including monitoring weils, which existed prior to the start of
the field investigation program.

Figures 3-8 and 3-9 graphically present PCE contaminant distribution data. Figure 3-8
depicts the distribution of PCE in the shallow aquifer zone (based on the highest PCE
detections in shallow wells}. Figure 3-9 presents the distribution of PCE in the deep
aquifer (based on the highest PCE detections in wells with depths greater than 100
feet bgs).

Figures 3-10 and 3-12 present the observed distribution of fuel-related constituents
represented by the combined concentrations of benzene, toluene, ethylbenzene, and
xylene (BTEX) in the shallow and decp aquifers,

Generally, the analytical data indicate widespread, low-level PCE contamination
throughout the CTM study area. All of the PCE contamination has been bounded by
wells that are non-detect or below the MCL for PCE except for Area D near the Mill
Street TMWA water supply well. In Area D, the upgradient (westerly) extent of
shaliow PCE contamination has been bounded, but the downgradient (eastexly) and
cross gradient (both north and south} extent werc not tightly bounded during this
field efforts. The highest levels of PCE detected were at depths ranging from 65 to 170
feet bgs. These detects were primarily from discrete depth samples.

Of particular note is the identification of the two arcas of highest contamination
within the study area. The levels of contamination suggest potential “source” areas.
These aze located in the north of the well pair CTM-115/12D and in the vicinity of
CDM-28S. Further investigation in these two areas may be required to better
delineate potential source areas. Further discussion of the contamination distxibution
conditions is provided in Section 4.
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3.5 Groundwater Elevation

Groundwater elevation data were collected from monitoring wells throughout the
CTM. Figures 3-12 and 3-13 graphically depict the groundwater elevation data. On a
regional perspective, the general direction of groundwater flow is from west to
‘east/southeast along the Truckee River. Regionally, flow tends to follow the pathway
of the Truckee River, although there are components of both northeasterly to
southeasterly flow. Of note is that groundwater flow trends at a local level have been
observed to vary significantly from regjonal flow patterns, particularly in areas
influenced by water supply well pumping or aquifer recharge activities. The
groundwater contour maps for the two seasons are markedly similar, suggesting that
seasonal variations were not significant during the pericd of measurement.

3.5.1 Hydraulic Gradient Evaluation for February 2001

Figure 3-12, depicting the regional groundwater contours for February 2001, shows a
groundwater elevation change of 100 feet over a distance of approximately 20,000 feet
(3.8 miles). The overall hydraulic gradient is 0.005. The hydraulic gradient is steeper
to the west of Kirman Avenue, with a reduction in hydraulic head of 80 feet over
7,500 feet (1.4 miles) for a hydraulic gradient of 0.011. To the east of Kirman Avenue,
there is a hydraulic head difference of 20 feet over a distance of 12,250 feet (2.3 miles),
resulting in a calculated hydraulic gradient of 0.002. Between Locust Street on the
cast and Holcolmb Avenue on the west, the hydraulic gradient becomes stecper
(reduction of 30 feet of hydraulic head over a distance of only 1,500 feet). The
hydraulic gradient in this area was calculated to be 0.020.

3.5.2 Hydraulic Gradient Evaluation for August 2001

Figure 3-13 depicts the regional groundwater contours for August 2001. The
evaluation for August includes the wells that were installed as part of the CTM
Remediation District investigation and, therefore, was based on a greater number of
control points. The overall hydraulic gradient was calculated to be 0.0045 (hydraulic
head difference of 100 feet over a distance of 22,000 feet[4:2 miles)). The hydraulic
gradient is steeper to the west of Yori Avenue than it is to the east. To the west of
Yori Avenue, the hydraulic gradient is (.009 (hydraulic head loss of 80 feet over a
distance of 9,000 feet). To the east of Yori Avenue, the hydraulic gradient is 0.002 (20-
foot hydraulic head loss over a distance of 12,750 feet). There is a small area of

~ steeper hydraulic gradient from Park Street on the west to between Wells Avenue and
Locust Street on the east. The hydraulic gradient was calculated to be 0.023
(hydraulic head decrease of 20 feet over a distance of 875 feet).

CDM 3-14
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Hydraulic gradients for February and August 2001 are listed in Table 3-5. Gradients
are steeper to the west and flatten-out to the east. This is expected as groundwater
flows from areas of mountain recharge in the west into the Truckee Meadows basin to
the east. Comparison of the data shows that the hydraulic gradients did not vary
greatly between February (winter) and August (sumner) for 2001. Further, the
addition of water level data from CTM groundwater monitoring wells did not result
in significant changes to the interpretation of regional groundwater flow.

Table 3-5
Hydraulic Gradients
Location February 2001 August 2001
Head Head
Change | Distance! Gradient Change Distance | Gradient
(feet) (feet) {feet/fect) (feet) (feet) | (feet/feet)
Full Basin 100 20,000 0.005 100 22,000 0.0045
Western Area 8¢ 7,500 0.011 30 9,000 0.009
Eastern Area 20 12,250 0.002 20 12,750 0.002
Steepest Area 30 1,500 0.020 20 875 0.023

3.5.3 Vertical Hydraulic Gradients

Vertical hydraulic gradients were measured based on water level differences between
shallow/deep well pairs. Figure 3-14 shows the wel} pairs and the associated vertical
hydraulic gradients. Of note is the fact that all of the negative vertical gradients are
associated with the well pairs having the shallower deep boring (i.e., borings with a
completed depth on the order of 180 feet bgs). Well pairs with positive vertical
gradients have the deep wells with depths ranging from 157 to 350 feet bgs.
Generally, the deeper the well, the larger the vertical positive gradient.

3.6 Geophysical Logging

Geophysical logging was perforined on a total of 11 deep monitoring wells.
Geophysical logging data was considered in the development of the cross sections.
The geophysical logging data reports are provided in Appendix C.

One of the objectives of the geophysical logging was to evaluate the existence of a clay
layer thought to exist at a depth of about 100 feet bgs. The natural gamma logging
response measures the gamma emissions from the formation and is tied to the clay
content of the formation. Clays contain the bulk of the gamma producing elements,

s0 as the clay content of the formation increases, the response measured by the

gamina tool increases. The response of the gamma tool in the formation within the
CTM was limited. These results supported the field observations, indicating that
sighificant clay content does not exist at depth within the CTM study area.

The induction log measures the conductivity of the formation responding in part to
the natural moisture content of the soil. The induction tool produces the best results
in medjum to high porosity formations. The induction log data were used to help

CDM
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distinguish formation boundaries and the nature and amount of mterbedding within
the formation for use in the groundwater model.

3.7 Hydraulic Testing

This section summarizes data for the two types of hydraulic testing performed as part
of the field investigation program ~ slug tests and aquifer pumping tests. The slug
tests, performed on 20 shallow monitoring wells, were useful for providing local
hydrautic characterization information. The aquifer pumping tests, performed using
5 TMWA water supply wells, provided hydraulic characterization data on a more
regional scale.

3.7.1 Slug Test Data Summary

Slug tests were performed on 20 shallow wells. Slug test data was used to calculate a
range of hydraulic conductivity (K} values. Table 3-6 summarizes the results of slug
test analyses. A graphical presentation of the slug test results is located in Appendix
D. Analyses of data from four wells (CTM-1S, CTM-16S, CTM-20S, and CTM-28S)
were not performed because these wells recovered instantly and reasonable estimates
of K could not be obtaimed (i.e., results suggested very high K values).

Description of the approach used for analysis of the slug test data will be provided as
part of the final technical memorandum. All analyses were performed with the
following assumptions:

m Aquifer thickness of 100 feet and partial penetration.
w Drilled borehole diameter of 6 inches (0.5 feet)
= Diameter of screened zone of 2 inches (0.167 feet)

m Porosity of gravel pack of 0.3

3.7.2 Aquifer Pumping Test Data

In order to better understand the aquifer flow system in the Central Truckee
Meadows, continucus data loggers were placed in monitoring wells in five locations
near TMWA wells. These data loggers recorded the water level in the monitoring

- well every 15 minutes. Hourly pumping data was obtained for the same period for
the TMW A water supply wells.

Data logger results and well pumping data are presented on Figures 3-15 through 3-
19. For all of the wells, with the exception of Peckham water supply well {Figure 3-
19), the water levels in the deeper monitoring wells were directly impacted by the
pumping rate in the adjacent TMWA well(s). The aquifer pumping test using the
Peckham well did not yteld any useful information because the well was turned off
during the entire period of the data logger operation. The aquifer response in the
deep wells was also noticeable during periods when the TMWA wells were shut
down. For example the water level in well CTM-8D responded approximately 10 ft to

CDM 3.16
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the shut off of the High and Morrill wells on August 27, 2001. Similar responses were
observed in CTM-12D, CYM-22D, and CTM-17D during this same time period. Data
logger information collected from the shallow water observation wells did not
indicate a response during periods of TMWA water supply well pumping,

Table 3-6
Summary of Slug Test Analyses
Bouwer & Rice Bouwer & Rice Hvorslev Hvorslev
Slug-in Siug-Out Silug-in Slug-Out
(fday) (ft/day) (ft/day) (ft/day)
CTM-18 * * i *
CTM-28 3.5 12.6 52 11.5
CTM-35 7.5 18.2 44.5 19.5
CTM-55 28.3 38.6 45 69.5
CTM-63 6.6 10 7.9 9.7
CTM-78 2 2.9 29 2.8
CTM-98 0.3 1.5 04 1.8
CiMm-115 2.2 10.5 3 12.8
CTM-135 10.5 10.4 12.6 15.4
CTM-145 38.1 298 19.3 32.3
CTM-158 16.3 9.5 14.7 13.4
CTM-163 * * * *
CTM-18S 3.7 6.6 42 g
CTM-198 5.3 13.2 29 6
CTM-208 * * * *
CTM-215 27.6 48.8 28.8 56.2
CTM-288 * * * *
CTM-295 72.3 not analyzed 85.8 not analyzed
CTM-31S 50.4 50.4 441 445
CTM-37S 56.6 375 56.8 43

*Well recovered instantly and reasonable estimate of conductivity could not be obtained.

Portions of these data records have been used to perform a short-term transient
calibration of the groundwater model. The results from this short-term transient
calibration have been used in the calibration of the entire CTM groundwater flow
model. The groundwater model calibration involves inputting actual pumping rates
for the TMWA wells into the model. Aquifer responses at the observation wells are
simulated and compared to the actual data logger records. Hydraulic parameters are
then adjusted in an attempt to match the data logger records. The hydraulic
properties that are varied as part of the calibration efforts include horizontal and
vertical hydraulic conductivity, specific yield, and specific storativity.

CDM 317
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3.8 Survey Data

Table 3-7 summarizes horizontal coordinate and elevation data for the groundwater
monitoring wells. The center of the Christy box was used as the measuring point for
all horizontal survey data. A conversion factor was used to convert the CFA ground
coordinate data to the Modified Grid, Nevada State Plane Coordinate System, West
Zone, NAD 83,

The center of the Christy box was used as the measuring point for all elevation data.
After GPS data were collected, the cover of the Christy box was removed and the
distance between the top of the PVC casing and ground surface was measured. This
was accomplished by placing a straight edge across the top of the Christy box and
measuring from the top of the north side of the PVC casing to the intersection with a
straight edge. '

CDM 3-18
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- Cross Section A-A’
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Section 4
Conclusions

The primary objectives of the field investigation program were to delineate the lateral
and vertical extent of PCE contamination and to achieve a more refined
understanding of geologic, hydrogeologic, hydrologic characteristics within the CTM
study area. Data generated during the field investigation effort have provided
information critical for the analysis of risk to human health and the environment and
in the development of the groundwater flow model. The discussion presented in this
section highlights the primary findings derived from the results of the field
investigation program. The results of the field investigation highlighted a number of
gaps in our understanding of conditions with the CTM. These data gaps are
discussed in terms of the ongoing detailed planning and implementation of remedial
actions within the CTM.

4.1 General Findings

The environmental sampling programs presented and discussed in this Technical
Memorandum can be summarized as follows:

» The understanding of the extent of PCE contamination in the shaliow and the deep
aquifer zones has been enhanced by data collected as part of the field program.
PCE contamination is widespread throughout the study area and throughout the
aquifer profite. The PCE detections occurred at generally low-levels; however,
localized areas of high PCE concentrations have been identified.

u The zone of PCE contamination has been bounded by wells that are non-detect or
below the MCL for PCE except for Area D (near the Mill Street TMWA water
supply well) and in Other Areas at the southern end of the study area (CTM-23D

= The discrete depth sampling results indicated the highest levels of PCE were found
at depths ranging from 65 ft bgs to 200 ft bgs. For the shallow aquifer, the highest
PCE detection in the newly installed wells was in Area A (130 pg/L in CTM-285).
For the deep aquifer, the highest PCE detections occurred in Area F (310 ug/Lin
CTM-23D) and in Area C (97 pg/L in CTM-8D).

® Two potential PCE “source” areas may have been identified based on the highest
levels of PCE detections. The potential source areas are Area A, including CTM 28-
S and existing wells 18b and 18¢, and Area C, including the existing wells 133,
133h, 133k, 1331 (maximum PCE concentrations ranging from 216 to 1,108 ug/L).

u Other contaminants identified include fuel constituents, mcluding benzene and
MTBE.

CDM 4-1
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Technical Memorandum Section 4
Field Investigation Dala Summmary Conciusions

m Lithologic or geophysical logs of the deep welis do not support the existence of a
pervasive clay layer at approximately 100 feet bgs. These observations are based in
large part on the continuous core produced during the sonic drilling procedures.

» Two conceptual models were developed for the Final Work Plan. One was a
vertical migration pathway through the production well gravel pack. The other
was vertical migration through low permeability zones. Based on the results of the
discrete depth sampling, the vertical migration through the aquifer is the more
likely scenario. However, it is important to note that a discrete low permeability
zone separating a shallow water bearing zone from a deeper water bearing zone
does not appear to be supported by the soil cores observed during drilling
activities, The formation is interbedded poorly sorted gravelly sand and silt, sand,
silty sand, silt, and clayey silt. There are some clay beds, but they are not thick or
extensive enough to be considered a confining unit.

m Vertical hydraulic gradients in wells in the middle of the Truckee Meadows (south
of the Truckee River and west of Highway 395) are positive or upward. Vertical
gradients in well pairs to the south and east of the Airport and north of the Truckee
River have a negative vertical gradient. Of note is the fact that all of the negative
vertical gradients are associated with the well pairs with the shallower deep boring
(180 feet bgs). Wells with positive vertical gradients have deep wells ranging from
157 to 350 feet bgs. In general, the decper the well, the larger the vertical positive
gradient.

» Additional data points installed during this field effort support the general
groundwater flow direction from west to east. Flow trends appear to follow the
pathway of the Truckee River and there are components of both northeasterly to
southeasterty flow. Gradients are steeper to the west and flatten-out to the east.
This is expected as groundwater flows from areas of mountain from recharge in the
west into the Truckee Meadows basin to the east.

4.2 Data Caps

This section highlights several areas requiring further investigation.

® The field investigation identified two areas within the CTM that may contain
“sources” of PCE. Further investigation in these two areas may be required to
better delineate potential source areas. In addition, further investigation is needed
at the southern end of the study area to assess the high level of contamination
identified in the vicinity of CTM-23D.

® Bound the extent of PCE contamination in Area D. The upgradient (westerly)
extent of shallow PCE contamination has been defined. However, the extent of
PCE contamination in the downgradient (easterly) and cross gradient (both north
and south) direction was not established during this field effort.

m Sanitary sewer sampling performed by the Washoe County Department of Water
Resources identified the presence of PCE in sewer pipelines. These may be serving

4-2
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as ongoing sources of PCE to the groundwater. Ongoing monitoring of these
conditions is warranted.
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CAMP DRESSER & McKEE

CDM

7025 Longtey Lane, Ste 20
Reno, NV 83511

g==
=EmoO

_ Sheet 1 of 2

NITORING
LL DETAIL
15

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilting Contractor: Boart Longyear
Prilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson
Drilling Date: Start: 3/27/01
Borehole Coordinates:

N 14,865,566.72 FE 2,273,657.22
Development Date: Starl 3/29/01

End: 3/27/01

End 3/29/01

Casing Elevation {ft.): 4538.78

Total Depth {ft.}; 52

Depth to Initial Water Level {ft, BGS): 37
Development Method: Pumping

Field Screening instrument: PID
Logged By: D. Dragan

Top of Riser Elevation (ft.):

CTM MW CTM2001.GPJ COM_CORP.GDT 9/6/01

DRILLING METHODS: SAMPLING TYPES:
=1 -

T -
EE|.5
2z & Ex 2
g 2 Sample .E - 22 Material £o 5%9—‘:,‘1 Well Construction
s Identification cg|fw Description g "p Detail
o g AR 0] (ft.)
i [}
i
Protective Casing
4538.81 Ground Surface ""
FLt | Surface: Asphalt 0 Morrisen
- - Flush-Mount Traffic
FILL: Rock and Soil. Vault, 12-inch diam. % %
14533.8| % | 4533.8
80 0.0 5 Cement Seal. QQ 5.0
oM T SILTY GRAVEL: Sand-Siit Mixture, AN ] %
Brown, Dry. 9 Q"(w -
)
o D §
T ] & %
o r\"<_ B
)‘:3 > 14528 8 | 4528.8
B G/SOC TV S WIS 104 032701 | 60 s P Sch. 40 PVC, *Q 10.0
a r_\"(- < 2-inch diam. Blank &
)c: 3 Casing Q
Xa) O b &
o 5"(_ _ . é B
2h § %
SW | SILTY SAND: Sand-Sit Mixture, RS ]
4523.8]
55 00 Brown, Dry. Al % &
SM | SILTY SAND: Sand-Silt Mixtura, _ % Q
Brown, Moist, Stiff. ] ) 4113109,8
o B i .
 4518.8 antonite Pellets
EXPLANATION OF ABBREVIATIONS REMARKS

HSA - Hollow Stam Auger G Soil Gas

SSA - Solid Stom Auger 80 - Seil iram Cors
HA - Hand Augar GW - Groundwater Sampla
AR - Alr Rotary NX - 2.1*Fock Cora
OTR - Dual Tube Fotary GP - Geoprabe

FR  « Foam Rotary HP . Hydro Punch
MA - MudRotary 88 - Split Spean

RC - Revarse Circulalion ST - Sheby Tube
CT - Cable Tool W5 ' - ‘Wash Sample
JET - Jatling OTHER:

o3 - Diiving AGE - Above Ground
BTC - Drll Through Casing Suriace

Reviewed by: Date:




CAMP DRESSER & McKEE Sheet 2 of 2 |
CDM MONITORING
WELL DETAIL

7025 Longley Lang, Ste 20

Reno, NV 89511 CTM-1S
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist,
Project Location: Reno, Nevada Project Number: 8432-30734
-
o alE= 2
& a Samgple %; 2E Material 52 I%ﬂ'ﬁ; Weil Construction
B Identification 2|82 Description g 'p Detail
@ oElP8 Gt ()
et O
i 4518.8
50 0.0 | G¥ | COBBLES and GRAVELS: Light Gray, 0 20

Silt Matrix, Dy,

S0 |CTM-SO-MW1S-22-032701

SW § GRAVELLY SAND: Medium to Coarse
Grained, Unconsolidated Sand, 5-10%
Small Rounded Cobbles, Dry, Brown,

4514.8
ST 24.0

10%20 Colorado |-

50 o Loose. Silica Sand ':.3_
g 45083
Sch. 40 PVC, |- 30.5
2-inch diam. Screen {"
with 0.020-in¢h |
Slots '
50 0.0

GW [CTM-GW-MW15-37-032701

G | BOULDERS and COBBLES: Silty
Matrix, Pulverized Rock Cutlings.

€8 [CTM-S0O-MW15-40-032701 00 | W | SAND: Decomposed Granite,
Unconsolidated, 5-10% Rounded

+ e e e

Cobbles. )
GF | COBBLEY SAND: Rounded Cobbles iy i
with Very Coarse Grained Sand Matrix. )ﬂ N
o B ]
5<0'(14493.8)
50 |CTM-50-MW1S-45-032701 | 00 | q_-[}‘?c_ 45
I B ~
Tole
WA 7
ot
6 | COBBLES and BOULDERS! Less <IN}
a

Rounded than Above, Angular Rock -

CTM MW CTM2001.GFJ COM_CORP.GDT_8/6/01

Fragments, Sandy Silt Matrix, )o 44888
50 1651 6F \Pink/Reddish. SSFCT 60
COBBLES; Rounded with Very Coarse  [of\?] N
Grained Sand Matrix. ?@: E){
N "
4483.8 |
5
4478.8
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CDM

7025 Longley Lane, Ste 20
Reno, NV 89511

g==

NITOR
LL DE

-28

I N
TA

Sheet 1 of 2

G

L

Cilient; V.\fashoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson

Drilling Date: Start: 3/29/07 End: 3/29/0t
Borehole Coordinates:

N 14,863,908.59 E 2,274,253.41

Development Date: Start 3/30/01 End 3/30/01

Casing Elevation {ft.): 4527.31

Total Depth (it.): 52.

5

Depth to Initial Water Level (ft, BGS): 27
Development Method: Pumping

Field Screening Instrument: PID

Logged By: D. Dragan

Top of Riser Elevation (ft.};

CTM MW CYM2001.GPJ CDM_CORP.GDT 2/6/01

DHILLING METHODS: BAMPLING TYPES:

HSA Hollow Stem Augar &G - SoHGas

55A - Solld Slem Auger SO - Soil tromCote
HA - Hand Augar GW - Groundwater Sampla
AR . Air Rolary NX - 2.1" Rock Core
DTR - Dual Tuba Rotary GP - Geoprba

FR + Foam Rolary HF -+ Hydro Punch
MR - mud Rotary 85 - Sl Spoon
RAC - Reverse Clreutation ST - Shelby Tube
CT - CablaTeol WS - Wash Sampla
JET - Jdaiting OTHER:

D - Driving AGS - Abowve Ground
BTG - Dill Thiough Casing Surlaca

.
2% s
kY & E 2 Eley
g 2 Sample % = 2 © _ =y Depth Weli Construction
b Identification cES2 Dascription Sl e Detail
@ DR|P s © )
T o [a
ir
Protective Casing
452731 Ground Surface -
FiLL | Surface: Asphait 0 Morriscn
- 4 Fiush-Mount Traffic
FILL Vaull, 12-inch diam. § §
4522.3 | % %_4522.3
50 0.0 | 6P | GRAVEL and COBBLES: Poorly AN Gement Seal, % % 5.0
Graded Rounded Gravels, Cobbles, and {2, -
Boulders with Sand Matrix. D,
Q0 ) g,
Q-E}C_‘(_ i
= o
SSige 7]
2 \214517.3) < | 4517.3
e g o] 10 Sch. 40 PVC, R RG16.0
CTM-S0O-MW25-10-032001 X C__ A 2-inch diam. Blank % %
ATy Casin
;"Qf_(* B g
o ST 7
PO - >
2 B.l4s12 3| 4
GISO|CTM-3G-MW2S- 1648032807 § DO . C 1 > &
o - < X
m“-@:
é. .. -_" -
St | SILTV EAND: Medium to Goarse I '{,;: N J
Grained, Dark Brown with Tan Yellow ~eyle
%% [\Speckled Grains, Molst, E-LU' :;* T Bentonite Pellets ?3?03‘3
GRAVEL and COBBLES: Poorly D 2 34507.3
EXPLANATION OF ABBREVIATIONS REMARKS

Reviewed by:

Date;
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CAMP DRESSER & McKEE Sheet 2 of 2
7025 Longley Lane, Ste 20 W E L L D E T A I L
Reno, NV 89511 CTM-28
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist,
Project Location: Reno, Nevada Project Number: 8432-30734
HE
& S| EE ©
g—g_ Sampte .E‘g, 28 Materiai £ [%%\ Weil Construction
=1 Identification Ze|So Description o3 P Detail
» o8& g & (f.)
sl O
v 4507.3
BE/SOCTM-SG-MWASZ0A-032901 | 70 | GF | Graded Rounded Gravels. Cobbies, and o =LTT20
Boulders with Sand Matrix. O .
[} 7S
2B,
PR )
o3l ]
< II%' 0 Colorad 240
e A 10x20 Colorade || [-.] 24
2w f\0]4502.3 "
80 6.0 %,BB( 3 Silica Sand
HoTe .
A i
GP-GM[ GRAVEL and COBBLES: Poorly b~ |
Graded Rounded Gravels, Cobbles, and 0[,“'(_ 4
Boulders, Reddish Brown Sandy Siit NI
Matrix, Wet, Appears to be a Weathered L QT - S sao7s
Zone at the Groundwater Interface. qc q414497.3] Sch. 40 PVC, £ 1 T29.5
so 40 O, TNY 30 | 2-inch diam. Sereen |-
L3 1 with 0.020-inch §.
n(‘u<_ i Siots
o )_
L < G N
HCY
AT
2| 91144923
S0 30 jeM-GCl GRAVEL and COBBLES: Poorly PN a5
Graded Rounded Gravels, Cobbles, and  |° Q"(- .
Bouiders, Brown Clayey Silt Matrix, )c [y
Streaks of lron Staining, Wet, L O 1
Decreasing Boulders with Depth. o 3°<_ |
Jn:: >
Aelen 7
o [\°14487.3
50 20 DRy 40
L O )
oo | B
GW_|CTM-GW-MW25-42-033501 b 19
SO_ICTM-SO: -42,5-032901 GOD B i
55 JCTM-S0-MW2S-43-032801 o r\g
&
- <" =1
)c.\ D |4482.4]
NN ... 100 | 6P| Increasing Gravel with Depth, Sand . Pt &d.. 45 .
Matrix. oS 4
o'b,'
AN y
SO¥
3R
QT ] 4477.3
o { 3214477 3] A%5.3
S0 6.0 = 4" "D 50,0
o D,
pRACET
of3%1 J
PR 4474.8
N _ 52,5
4472.3 ]
5
4467.3




CTM MW CTM2001.GPJ COM_CORP.GDT 9/6/01

CAMP DRESSER & McKEE Sheet 1 of 2
7025 Longley Lane, Ste 20 W E L L D E T A I L
Reno, NV 89511 CTM-3S
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
Drilling Contractor: Boart Longyear Casing Elevation (ft.): 4515.00
Drilling Method/Rig: Sonic/Roto-Sonic 150 Total Depth {ft.}: 50
Drillers: Nathan Jackson Depth to Initial Water Level (ft. BGS): 37
Drilling Date: Start: 3/27/01 End: 3/28/01 Development Method: Pumping
Borehole Coordinates: Field Sereening Instrument; PID
N 14,866,922.53 FE 2,276,496.03 Logged By: D. Dragan
Development Date: Start 4/2/01 End 4/2/01 Top of Riser Elevation (ft.):
2| s
o ol g= L
33 Sample .E“o,’ 3g Material 52 gﬁ Well Construction
8L Identification EEIRD Description ] ip Detail
o iy =1 NN 0] ()
s e 0
iT
Protective Casing
4515.0} Ground Surface =
Fitt i Surface: Asphalt ¢] Morrison
- - Flush-Moun! Trafile
FILL: Silty topsoil, Vault, 12-inch diam.§ §’
14510.0| %_4510.0
5 Cement Seal, kQ 5.0
5P 1 SAND: Paorly graded sand with 5-10% i % %
rounded gravels. Coarse grained, .
brown, dry. % %
4 % é_dsos.o
SG/SGCTM-SG-MWAST0A-032701 | 0.0 Sch. 40 PVC, % % 10.0
- 2-inch diam. Biank & &
Casing Q Q
S0 |CTM-SO-MW35-12.6032701 4 : %% S
0.0 % Q
) 2.0 >
GM-5MSILTY SAND: Silly sand with gravel 7 Q %
and cobbles. Turning from brown to >
gray with depth. Dry. > é
114495.0 g %msn
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYFES:
HBA - Haollow Stem Auger 5G - Soll Gag
S8A - Selid Stem Auger 50 - Soill from Cora
HA - Hand Auger GW - Groundwater Sampla
AR - Alt Rotary NX - 21" Aogk Cora
DYA - Dual Tube Ratary GF - Geoprobe
FR - Foam Rolary P - Hydro Punch
MR - Mud Fotary 8§ - Spiil Spoon
RC - Reverse Circulalion ST - Shelby Tube
CT - Cabla Fool W3 - Wash Sample
JET - Jatting OTHER:
o - Driving AGS - Abova Grountg R
OTC - Drill Through Casing Suriace Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
2El.8
o aj g 2
g & Sample %; 2¢ Material 52 g—ém;h Well Construction
- identification EciED Description o P Detait
& 5215 8 0] (ft.)
wel @
L 4495.0
S0 30 [GwMSM SILTY SAND: increasing cobbles and | 20 Bentonite Peliets
boulders, rock cores, pulverized rock — -
with depth. Turning tight tan with depib.
Cry. B
 4490.0]
50 20 e 25 10x20 Colorado . |
- Silica Sand [
& | COBBLES and BOULDERS: Large P4 fioa sand | -
rounded cobbles and boulders with silty °[_°<_ A
sand matrix. )o [y
L QI N
oMl -
DA
2 D |4485.0] X
ife] B.1 LI 3 St assss
o (- 4 Sch. 40 PVG, |- (=3 1305
2, | 2-inch diam. Screen |
Xallitn s with 0,020-inch § .
o (N Slots j. -
| <- — N
D
LI ]
o ([¥14480.0]
0 90 Y ES
@ | ]
s iy
55 [CTM-S0-MW35-365-032701 | 11.0 o (- 4
=1
e 7
o£_°<_ B
)OF D |4475.0]
GM | COBBLES and BOULDERS: Large b~ 4
rounded cobbles and boulders with silty °[_°<4 .
sand matrix. Wet cultings. Strong smell o | D
of oil and dark black specs in cuitings. el B
GW [CTR-S0-MW3E-42.5-032701 o {Nd- ]
" - K
el
GW [GT GW-MW35-44-032701 &M | COBBLES and BOULDERS: Large 5
T rounded cobbles and boulders with sity o (Y4472
T, S0 | L 0 . sand matrix. Wet cuﬂings. Visible oil on )O [y 45
cuttings. Heavy creosote smet, QT g
c[ u
- ki N
D {1y
b QAT -
o [INF B
S0 [CTM-50-MW35-48-032801 CL | SILTY CLAY: Brown, stiff clay. A
55 3/28/01 drilt pipe came cut with 1 to 44850
=i 50 ‘ 1-1/2 i oif sludge on pipe. o505 5
@ Stop drifling to avoid drilling through a 520970 7]
o fow permeable zone, 5%% i
3
Q. - -
=
o
U] — o
8 14460.0]
5
>
g [ » ]
2 - 4
o
=
=
L& - -
z
= - -
=
5 4455.0
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Client: Washoe County Bept. of Water Resources
Project Location; Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Drilling Method/RIg: Sonic/Roto-Sonic 150
Brillers: Phillip Cramer

Casing Elevation (ft.): 4514.85
Total Depth {ft.): 181
Depth to initial Water Level (ft. BGS): 37.1

Brilling Date: Start: 4/5/01
Borehole Coordinates:
N 14,866,913.75 E 2,276,408,

Development Date: Start 4/17/01

End: 4/9/01%

34

End 4/17/01

Development Method: Pumping
Field Screening Instrument: PID
Logged By: J.Benedict/D. Dragon
Top of Riser Elevation (ft.);

CTM MW CTM2001.GP¢ CDM_CORP.GDT &/6/01

SE|
EC ]
@ ol ES 2
58 Sample gol3¢ Materiat Lo gf;—h Well Construction
S tdentification EE|lBo Description 1 &1 Detail
0 - 2|B 8 G ()
T @ O
ii. o5
Protective Casing
Ground Surface -
SM | Surface: Asphalt Moerrison
Flush-Mount Traffic
SILTY SAND: Hand Augered, Light Vault, 12-inch diam, Q
ofive brown. Medium piasticity. Damp to >
dry. Low to soft stiffness. 65% sand, 5%
graval, 30% silt. §
4509.9
8C 3.0 [SM-MHE SANDY SILT: Dark Brown Silty Sand Cement Seal, 50
to Sandy Silt. Medium Plasticity, Damp,
douroer Medium to Low Strength, Low Stiffness. &
W \45% Sand, 5% Gravel (Rounded), 50% /gr
Silt. a
BOULDER -
SAND: Tan Brown 1o Brown, Coarse Yol
Grainad Sand, 70% Sand, 20% Fina Sy 4504.0
%) T Gravel, 5% Gravel, 5% Fine Grained g Sch. 80 PVC % 100
Sand-Silt, Loose, Dry To Damp. @ 2-inch diam. Blank §
s Casing §
S0 6.0 ot %
8P i SAND: Tan Brown, Coarse Grained : §
Band with Gravel, Looss, Dry to Damp. |- Q
G| GRAVEL and COBBLES: Tan Brown B §
to Yellow Brown, Rounded Cobbles and O \z
Gravel, Loose, Dry to Damp, 30% 2844949 SNENP™,
EXPLANATION OF ABBREVIATIONS REMARKS
BRILLING METHODS: SAMPLING TYPES:
HSA - Hollow Slam huger &G - SollGas
S5A - Solid Slem Auger S0 - Soilfrom Core
HA - Hand Augor GW - Groundwater Sample
AR - AlrRotary HX - 21" Rock Cora
DTR - Dual Tube Rotary GP - Geoprebe
FA - Foam Aotary. HP - Hydse Punch
MR - Mud Agtary S8 - Split Spoon
RC - Aeverse Girculation ST - Bhelby Tubs
CT - Catls Too! W5 - Whsh Sample
JET - Jolling CTHER:
r - Driving AGS - Above Ground R
DTC - Ddll Through Caslng Surtace Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources
Project Lacation: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

-0 P o EEXONN

S0 sX)

SILTY SAND: Damp, Hard, Low
Plasticity, Fine Grained Sand, Yellowish
Brown, 60% Silt, 40% Fine Sand. Frem
42 10 44 faet, 20% Coarse Sand,

Grading to Fine Sand with Depth,

.‘;:jO

=
°E| s \
L1} [~ u= =
2g Sample %‘; 28 Material 59 [%e%‘ Well Construction
ot identification E£Eigo Description g fp Detail
& =R & {ft.)
] [a}
i 4494.9
S0 00 | GP | Cobbles, 40% Gravel, »25% Sand, <5% VE; 20 Voiclay Grout Seal. 20.0
Silt. ; %
GRAVELLY SAND: Ochre Brown, §
Coarse Grained Sand to Gravelly Sand, Q
Leose, Dry. Orange iron Staining. -3
3] e %
56 00 SANDY GRAVEL: Ochre Brown, PPN §,
Some Cobbles, Loose, Dry. lron TN Q
Staining. 30% Rounded Gravel, 35% ",
Rounded Cobbles and Boulders, 30% PO 7
Sand, <5% Fines, '_,Bu‘(_ ]
@b §
BOULDER: Light Gray, Boulder Zone, o~ | Q
Aphanitic Basaltic Boulders, Loose, Ory. °D°<£1£§_4;9_ %
30 0.0 0
() C%: i
; >
o
O ¢
o b
LO (T B >
GRAVEL and BOULDER: Dark DN A Q
Grayish Brown, Graveily Boulder Zone, ;‘[}% 4479.9
4] ) VYeary Loose, Boulders are AvaY ﬁ ~
’ Predominantly Composed of Aphanitic  fi, (o >
Basalt, Core Recovery Low - pushing ) DC “
oulders. Bt A Q
GRAVEL and BOULDER: Dark p~
Grayish Brown, Gravelly Boulder Zone, oy 4 .
Very Loose, Boulders are o b
GW [CTM-GW-MWAID-39-040601 Predominantly Composed of Aphanitic b~ T
Basalt, Core Recovery Low - pushing s [5°<,4§_7,£L-9_
SCG [CTM-SL-MW4D-40-040601 [ 22 boulders. 35 feet - Oil Staining. Wetat P, p| 4 &
36 feet. T Q
o %

SILTY SANDY GRAVEL: Qil Sheen on
Cutlings, Light Gray, Coarse Gravel,
Coarse Gralned Sand, 50% Gravel,
40% Sand, 10% Silt, Wet, Loose.

50 |CTM-SL-\WAD-55-040601 1

SANDY CLAYEY SILT: Hard, Damp,
Mo Oil Staining, Light Yellowish Brown,
30% Sand, 40% Silt, 30% Clay.

CTM MW CTM2001.GPS CDM_CORP.GDT 84801

GW [CTM-GW-MW4D-57-040801

SILTY SAND: Medium Grainad Sand
with Silt, Loose, Wet, Gray Brown with
Red Brown Streaks, Well Sorted, 70%
Sand, 35% Silt.

CYNYSUSYNYXY.
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CDM MONITORING
WELL DETAIL

7025 Longley Lane, Ste 20

CTM MW CTM200M.GPS COM_CORP.GDT /601

Reno, NV 89511 CTM-4D
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Y i
Project Location: Reno, Nevada Project Number: 8432-30734
28l s
o ale= 2
23 Sample %“5, 29 Material 59 I:E—f{?‘ Well Construction
e identification gglgo Description g 3| VeP Detaif
& S8|5g &7 (i)
sal O
it @
GM | GRAVEL, SAND, and SILT: Medium 351 %
Dense, Ribbons of Moderate Plasticity,  {sfi"
Wet, Subrounded Gravel, Medium 1o ol b
Coarse Grained Sand, Yellowish Brown. {01t
5G 0.0 Xe %
GM | GRAVELLY SAND: Medium Dense, SR §
Ribbons of Moderate Plasticity, Wet, A0 4
Subrounded Gravel, Medium to Coarse  [b'.B
0 0.0 | ML NNGrained Sand, Yellowish Brown, EEQR
SILT: Sit with Fine Grained Sand, NEOES | ’Q
Light Gray 1o Brown, Damp, Firm, el
SW N\ Moderate Plasticity, 50% Sand, 50% 1 -E-B;.- -
Silt. L
SANDY GRAVEL: Loose, Wet Coarse 2:»‘ B -
Grained Sand, Fine Grained a%[w i
Subrounded Gravel, Poorly Sorled, of-\?
i D "1 4439.9)
55 o Light Red Brown. o BC =
Sl |
ARE %
GW [CTH-GW-MWAD-77-040601 %?- 3 § %
DA N
of \@
Lot S N
o C izer & | 73054
L O 4434.9] entralizer p, 433
=) 00 of )20 80
AN .
ML | SILT: Silt with Fine Grained Sand, ] j 7
pewve Light Gray to Brown, Damp, Firm, A -
Moderate Plasticity, 50% Sand, 50% i ]
Sitt, S ] §
SANDY GRAVEL; Loose, Wet, ?DO-I?- 3 R
Coarse Grained Sand, Subrounded b (] Q
Gravel, Pootly Sorled, Light Rad Brown. Q-B‘Qﬂi&%Q §
So T N N N B Q |
pOCr
b
D ]
SM | SILTY SAND: Fine Grained Sand, Dry, NEER
Hard, Low Plasticity, Yellowish Brown, FXERR .
50% Sand, 50% Silt. ENYD 44249 § §'
56 0.0 AR % §
GW [CTW-GW-MWA4D-02-040607 H | DIATOMACEOUS: Damp, Firm, 1 Q
White, . J
144199 Q %
) 50 95 % %
SM-5F| SILTY GRAVELLY SAND: Wet, % %
Loose, Coarse Grained Sand, Dark
Gray Brown, 40% Gravel, 50% Sand, & 44159
10% Sitt, é an A5 4
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Material
Description

Graphic

Weit Construction
Detail

SAND: Medium Grained Sand, Dark
Gray Brown.

SILTY GRAVELLY SAND: Wet,
Loose, Coarse Grained Sand, Dark
Gray Brown, 40% Gravel, 50% Sand,
10% Silt.

SILTY CLAYEY SAND: Fine Grained
Sand, 40% Sand, 40% Silt, 20% Clay,

Damp, Hard, Moderately Plastic, - -

Yeitowish Orange.

T A e T U A A O

SILTY SANDY GRAVEL: Wet, Loose,
Coarse Grained Sand, Yellowish Light
Brown, 50% Gravel, 30% Sand, 20%

\Sitt.

SILTY SAND with CLAY: Stiff, Damp,
Light Brown with Yellow Orange
Streaks, Low to Moderate Plasticity,
50% Fine Grained Sand, 30% Siit, 20%
Clay.

L]

L

CTM MW CTM2001.6PJ CDM_CORP.GOT 8/6/01

SAND: Fine Grained, Well Sorted,
Little or No Fines, Rusty Dark Red with
Light Brown Streaks Grading to Gray
Brown with Depth, Loecse, Damp, 80 to
90% Sand, 10% Siit.

o
L] E f
83 Sampt 5‘% E"%
al ample Eoi28
Eﬁ? Identification 2c £2
o o a|D?ao
= o 0
i
g0 0.0 [SM-3P
T
SM-3P
80 [ X¢)
50 0.0
GW [CTM-GW-MWAD-113-040601
S0 1.0
50 1.0
s
so| ... ... jaogew
&M
ES) 4.0
50 30 | &P
GW [CTM-GW-MW4D-137-04D601
G

SILTY SANDY GRAVEL: Damp,

55.5

| 4305.9
| 430004
119.5

NN NS Y SSYSUSYSYSUSYNYSYNYNY.

USYSUSYSYSYSY SYUSUSY Y

] 4375.9
,_:13994
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Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Name: Central Truckee Meadows Remediation Dist,

Project Number: 8432-30734

CTM MW CTHM2001.GP) COM_CORP.GDT 9/6/01

=
EEI .8
2 al £ 2
g3 Sampie %; 28 Material 58 [%e\#] Well Construction
aE Identification E&|Bo Description @] fp Detail
@ 2B g 3 {f)
s8] O
T x
SO [CTM-SL-MWAD140:040601 | 11 | 6 | Loose, Mediom Grained Sand, 1385
Brownish Gray, 40% Gravel, 40% Sang,
20% Silt,
43699
S0 8.0 Bentonite Peilets 145.0
S | SILTY SAND: Fhm, Damp, Light Gray
Brown, Moderate Piasticily, 50% Fine
Grained Sand, 50% Silt.
R
20x40 Fine Sand. [y b 1510
GP | SANDY GRAVEL: Dry, Coarse to S
Medium Grained, Subrounded, Loose, C) 12290-9
Gray, 40% Sand, 60% Gravel, oD 10x20 Colorado oo
Q 5 Silica Sand
e
GW [CTM-GW-MW4D-157-040601 GP SANDY GRAVEL: Wet, Coarse R
Graingd, Loose, Brown, Rounded, Y, :
Cobblaes to 2-inch Diam., Increasing with . - assss
Depth. LA NE .
p o ol o5 as004
o (32143549 Sch. 80 PVC, |- £ [ 1595
Dop| 160 | 2-inch diam, Screen |
6@."(;:-' 1 with 0.020-inch |, -
A% Slos |-
S5 |CTM-SO-WWAaD-167-040501 6%
S0 |CTV-SEMWAD- 168040301 W[ GILTY SANDY GRAVEL: Moist, A
Brown, Medium Stiff, Rounded. g\
G
50 7.0 g
b
& | SANDY GRAVEL: Dry, Gray, g
Rounded, Coarse Grained, Cobbles. af 3L -
70,
' b ]
2 £37]4339.9)
50 50 0w 17
@Q-‘E_ -
Sas S
o B,
p e T 7]
0. S g
s - 43354
o0 43349 e
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Sheet 6 of 6

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Mevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

Sample

Sample

8
= Identification

Stratum
Daesignation

Elev.
&| Depth
{tt)

4334.9

Material
Description

Graphic

Weii Construction
Detail

BO/GWCTM-GW-MWAD-1580-0400014

CTM MW CTM200.GPJ COM_CORP.GOT 9/6/01

rof Field instrument
<1 Reading {ppm)

oy
EY

I&I
FAY
S
D

lml

B
L]
h

179.5
480319

181.0
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Client: Washoe County Dept, of Water Resources
Project Location: Reno, Nevada

Project Name: Centrai Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson

Drilling Date: Start: 3/28/01 End: 3/28/01
Borehole Coordinates:

N 14,866,774.11 E 2,275,631.44

Casing Elevation {ft.}; 4525.84

Total Depth {ft.); 62

Depth to Initial Water Level (ft. BGS): 47
Development Method: Pumping

Field Screening Instrument: PID
Logged By: D, Dragen

CTM MW CTM2001.GPJ CDM_CORP.GDT 96101

Development Date: Start 4/2/01 End 4/2/01 Top of Riser Elevation (ft.):
HWE
2 2| Ew o
g a Sample .‘E = Material 5o I_:}Eﬁ Well Construction
- tdentification 2E|ED Description @ np Detail
@ oq|®d 3 (/)
o 2 o
i &
Protective Casing
4525.81 Ground Surface .
SM | Surface: Asphait 0 Martison
L. - Fiush-Mount Traffic
FILL: Brown Sandy Sitty Topsoil. Vault, 12-inch diam. %
4520.8)| \é 4520.8
S0 00 [ Cement Seal. §Q 50
SM 1 SILTY SAND: Brown, Fing Grained RS i 4
Silty Sand. %
4515.8
SG/S0ICTM-5G-MW5S-10A-032801 | 6.0 Sch. 40 PVC, 10.0
2-inch diam. Blank
Casing >
50 0.0 é
&M [“SILTY SANDY GRAVEL: Rounded 3 %
Cobbtes and Gravels with Brown Silty !
Sand Mairix, Dry, Unconsolidated. G ~
P 1d4505.8 N
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES:
HEA - Hollow Stem Augar SG - SollGas
ESA - Sottd Stem Auger SO - Soilfrom Core
HA - Hand Avger GW - Groundwaler Sampla
AR - Al Botary NX - 21" Reck Core
DTA - Dual Tube Rctary GF - Gaoprobo
FA - Foam Rolary HF - Hydre Punch
MR - MudRotary 85 - Sphl Spoon
RC - Reworse Chreutalion ET - Sholby Tube
CT - Cabls Too! WS - Wash Sample
T g ST o G
- IV - 1]
DTC - D Tgrough Casing Surface roun Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Numher: 8432-30734

CTM MW CTM2001.GPJ CDM_CORP.GDT /601

SEl e
o S g ££ .
[ Sample Eol2E Materia Weli Construction
£ p 1784 . .
P Identification EEIE2 Description Detail
w vcRiva
T O [w]
iy I
§6 CTHM 8C-MWES-20.082801 | 3.0 | GM §’ %
SO 0.0 | GM | SILTY SANDY GRAVEL: Rounded % Q
Cobbles and Gravels with Brown Silty 4
Sand Matrix, Dry, Unconsclidated,
Increasing Cobbla and Boulder Size
with Depth, Rock Cores, pulverized rock
samples, slow drilling. % %
50 0.0 % %
AP % Q 4492.8
Sl Bentonite Pellets 3B
55 G0 [ WL SANDY SILT: Brown, SUH 4%
HOULDER BOULDER p =7\ ]
oL 4487.8
AN 10x20 Colorado |-.| i-.[380
LQ (T . Silica Sand RERITY
o {2 14485.8 Sch. 40 PVG, |- 1= 139.5
6P | GRAVEL; Rounded Cobbles, Gravel, OV‘&. 40 | 2-inch diam. Screen -1
and Boulders. Sand Matrix. of 3 7 with 0.020-inch |1 =
?o'-(_?é: Stots |- = 1
s B
(0 S =
Py 1‘_ . I__ ,
4 (T i
"'-‘B"f{ | 4480.8 SR
D Py
o\ | =
BW [CTM-GW-MW5S-47-032601 RN =
Nore S SE
Q‘f:)c:(—- E N =
< 0.14475.8]
50 5.0 S o
o3 e
D B, e
&5 [CTM-50MN55-62-032801 ?‘Q-'g"
;& e 1 I ot IO
o I i o
ML | SANDY SILT: Brown, Stiff, Minor Clay.  1111,,70.8
5 [GTM-SO-MWES 55032807 | 0.0 EERE =
&F | GRAVEL: Rounded Cobbies, Gravel, | P u §
and Boulders. Sand Matrix. )‘!‘Ef)c_‘_(— ~ T a466.3
o D.14465.8 - Ml 44658 ]
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Sample

&
e Identification

Sample
Stratum
Designation

Material
Dascription

(=]
=]
wd

Graphic

Eley.
OCepth
(.}

4465.8

Well Construction
Detail _

CTM MW CTM2001.GPJ CDM_CORP.GDT 9/6/01

o} Field Instrument
2l Reading {ppm}

w
2%

SILTY SAND: Tan, Fine to Medium
Grained Sand.

BRI

6o

595
60.0

4463.8

62.0
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CAMP DRESSER & McKEE Sheet 1 of 2
cDM NITORING
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Client: Washoe County Dept. of Water Resotirces Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
Drilling Contractor: Boart Longyear Casing Elevation (ft.): 4493.43
Drilling Method/Rig: Sonic/Roto-Sonic 150 Total Depth (ft.); 44
Drillers: Nathan Jackson Depth to Initial Water Level {ft. BGS): 28
Drilling Date; Start: 3/20/01 End: 3/20/01 Devetopment Method: Pumping
Borehole Coordinates; Field Screening Instrument: PID
N 14,866,906.43 E 2,279,451.30 Logged By: J, Benedict
Development Date: Start 3/29/01 End 3/29/01 Top ot Riser Elevation (ft.):
Eﬂ“n
4 & I
z £E8|gs 2 Elev
E-E'; Sample tola 8 Material &R Denth Weil Construction
& identification ec|l8o Description &0 ﬁp Detail
0 pagy wg 3 (ft.)
2
Protective Casing
4493.41 Ground Surface 22
W | Surace: Asphalt i 0 Morrison
of 3% 1 Fiush-Mount Traffic N
SANDY GRAVEL: Hand Augered to _3.9 D Vault, 12-inch diam, Q
Six Feet, Gravel-Sand-Cobble Mix, ;‘,Q-'(:“ 7 &
Loose, Tan Gray, Rounded Cobbles and }!.B*{t(_ | ‘Q
Gravel, Dry. 39.‘_‘&-
A 1
of\i]4488.4
86 2.0 DS I Cement Seal,
&W | “SANDY GRAVEL: Tan Brown, Looss, P <rt] 7 %
Cobble-Gravel-Sand Mix, <5% Sil of L -
Component, 30% Cobbles, 45% Grave!, ?@'.Bj §
20-25% Sand, Dry (Damp at 16 feet). LG &
o] ] >
o B laass 4] <
BOISECTM-SG-MWEST0A-032001 | 2.0 SACET Sch. 40 PVC, %
«f 3] 4 2:inch diam. Blank
oD, Casing
T I
QT
qﬁgﬁﬂ&‘t
$0 35 . 0, 15 Bentonite Pellets
85 ICTW BL-MWEST6-032007 s QT
b
GW'| SANDY GRAVEL: Whitish Tan, T ‘
loose, Cobble-Gravel-Sand Mix, oL W 10x20 Colorado |-
Ewr T~Weathered Cobbles, Damp. A - Silica Sand |
SANDY GRAVEL: Dark Brown, Loose, o \d 4473 .4 |
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES:
HSA - Hollow Stem Augar &G - Soll Gas
S84 - Selld Slem Augor S0 - Scil from Come
HA - Hand Augar GW - Groundwaler Sample
AR - Al Rotary NX - 2.1 Fock Gore
OTA - Duat Tuba Rotary GP - Geoprobe
FA - Foam Rolary HF - Hydro Funch
MR - Mud Rotary 88 - 5pit Spoon
RC - Reversa Clreulnlion 5T - Shelby Tube
CT - Cable Too WS - Wash Sample
JET - Jeiting OTHER:
D -+ Briving AGS - Above Ground .
OTC - Brll Through Casing Surface Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Profect Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Sample
Identification

¢« Field instrumsnt
=1 Reading {ppm)
Stratum
Designation

Material
Description

Elev.
Depth
)

4473.4

(Graphic
Log

Well Consiruction
Detail

2]
=

Damp, Cobble-Gravel-Sand Mix, 5% Silt
Matrix, Iron Staining.

20

@«
=

7]
=

50 2.0

St

50 1.0

SILTY GRAVEL: Poorly Sorted Grave!
in Silty Matrix, Trace Clay, Ochre Brown
with Iron Staining, Damp, Medium Stiff,
Low Plasticity. Grades to Silty Sang at
23 feet where it is a2 Consolidated Core,
Fine portions are Damp.

SANDY GRAVEL: Ochre Brown
Gravelly Sandstone grading to a Tan
Brown Gravel with Depth (60% Gravel,
40% Fine Sand), Loose,
Unconsolidated,

SILTY SAND: Brown, Damp, Loosa to
Weakly Consolidated, Low Plasticity,
Low Strength, Wet at 30 feat.

-

o ety T

& T e
A O T .
A LA A PN

RN

GM

SILTY SANDY GRAVEL: Poorly
Serled Gravel with Silt-Sand Matrix,
Loose, Damp, Brown to Dark Brown,
Matrix has Very Low Plasticity.

SM

SOGWETM-GW-MWES-35-032001

1.0

85 ICTM-SL-MWES-37-032001

SILTY SAND: Sand with 5% Graveils,
Loose, Wet,

SO ICTM-SL-MWES-37.5-032001 S

S0 1.0

GHRAVELLY SILTY SAND: Brown
Gravelly Sandstone with intermittent
Silty Lenses that are slightly more
Consolidated (poorly graded sand with
gravel}. Ochre and Reddish lron
Staining associated with Finer Grained’
Matrix. -

CTM MW CTM2001.GPJ CDM_CORP.GDT 9r6/071

SO 20

2-inch diam. Screen |-

sl {as70.4

Sch. 40 PVC, [ - [230
with ©.020-inch | "
Slots §:

TN
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

brilting Contractor: Boart Longyear
Dritling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson

Drilling Date; Start: 3/8/01
Borehole Coordinates:

N 14,865,655.28 E 2,280,296.09
Development Date: Start 3/27/01

End: 3/8/01

End 3/27/0%

Casing Elevation {ft.); 448353
Total Depth (ft.); 41

Depth to Inittal Water Level (ft. BGS): 29.56

Development Method: Pumping
Field Screening Instrument: PID
Logged By: B. Richmond

Top of Riser Elevation (ft.):

DRILLING METHODS:
HSA - Hollow Slem Auger
S5A - Solid Stom Auger

SAMPLING TYPES:
8G - Soil Gas
- Soil hom Cora

HA - Hand Auger GW - Groundwalar Sample
AR - Air Rotary M - 21" Rock Core
DTR - Oual Tube Rolary GP - Geoprobe
FR - Foam Rotary HF + Hydre Punch
MA - Mud Actary 55 - 3ph Spoon
RC - Raverso Circutation 5T - Shelby Tube
CT - Catle Tow WS - Wash Sample
JET - Jelting OTHER:
- Driving AGS - Above Ground

o]
DTG - Drill Theough Casing Suriaca

5E| -
® S8|eg 2 i Etev
Y b4 Sample T EE Material 59 Depth Well Construction
Bz Identification gclEo Description g3 {p Detaii
@ 22|58 a {it)
se| o
i
Protective Casing
Ground Surface ]
st | Surface: Gravel Morrison Q\_
Flush-Mount Traffic D
GRAVELLY SILTY SAND: Backfill Vault, 12-inch diam, 4
Material along River Bank, Mix of Gravel %‘
and Sand with High Organics. 30% Silt, y/"
50% Sand, 20% Gravel/Cobbles, Fine N
to Coarse Grained, Brown Tan, '};
Rounded to Subrounded, Poorly Soned, 4 478.5
o) 0 Dry to First Waier at 17 feet. Cement Seal. % o
)
%
g
%
>
% 473.5
[EEBHCTM-SG MW7 S-10A 030501 | 4.0 Sch. 40 PVC, \ Y
2-inch diam. Blank §0
Casing .é
st 4471.0
. Bentonite Pellats . 25 4.
SO 5.0
4467.5
10%x20Q Colorado |-.| .. | 16.0
SO |[CTM-SL-MW75-17-030801 Silica Sand
Sh SILTY SAND: 40% Siit, 60% . o BN
SAND: 40% Si Y% Sand H 1 4sea5
EXPLANATION OF ABBREVIATIONS REMARKS

Reviewed by:

Date:
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

CTM MW CTM2001.EP) COM_CORP.GDT 9/8/01

o
o £ o
2 g alel 2 Elev
2 a Sample Em 28 Material S 2| Senth Well Construction
e Identification cc|8o Description ] P Detail
3 - 1EE 67| )
Fo| O
i
SO 7.0 { S | Moist, Firm, Brownish Gray, Low S Ladesn
Plasticity. Sch. 40 PVC, | . {205
2-inch diam, Screen |,
with 0.020-inch |- -
Slots [, 1
85 |CTM-SL-MW7S-23-030801 8% | GRAVELLY SILTY SAND: Mix of %
Gravel and Sand with High Crganics.
30% Sit, 50% Sand, 20%
S0 50 Gravel/Cobbles, Fing to Coarse
Grained, Brown Tan, Rounded to
Subrounded, Poorly Soried, Wet.
B OGWCTM-GW-MW7S-30-030801 5.0
SM GRAVELLY SILTY SAND: 30%
Gravel, 40% Sand, 30% Silt, Wet,
Brownish Red, Low Plasticity, Loose.
80 4.0
M | SILTY SAND: 60% Sand, 40% Silt,
Damp, Brownish Red, Firm, Moderately
Plastic. B
50 40 - Lasaz0

149485
410
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Dritling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson
Drilling Date: Start: 3/1/01
Borehole Coordinates:

N 14,865,660.94 E 2,280,295.91
Development Date: Start 3/26/01

End: 3/6/01

End 3/26/01

Casing Elevation {ft.): 4483.28
Total Depth {ft.); 261

Depth to initial Water Level (ft. BGS): 17

Development Method: Pumping
Field Screening Instrument: PID

Logged By: K, Dierberget/B. Richmond

Top of Riser Elevation (ft.):

CTM MW CTM2001.GPJ CDM_CORP.GDT 9/6/01

E .
EE|. 8
£ o|lES =2
g a8 Sample .i'z‘g, 24 Materiat 52 %Q%] Well Construction
& Identification ctifo Desctiption i ﬂp Detail
@ o gis g (o {ft)
iG] 0
i o
Protective Casing
Ground Surface -
M| Surface: Gravel Moarrison
Flush-Mount Traffic
GRAVELLY SILTY SAND: 30% Sitt, Vault, 12-inch diam. Q
50% Sand, 20% Gravel and Cobbies, &
Fine to Very Coarse Grained, Dry,
Brown, Organic Materiat {roois), Loose, ’Q
Rounded {o Subrounded, Poorly Sorted,
No Organic Material Betow 4 feet, 4478.3
S0 30 Cement Seal, % 5.0
‘é 4473.3
S0 ao Sch. 80 PVC, §Q 10.0
2-inch diam. Blank
Casing %
50 a0 %
50 |CTM-SL-MWBD-17-030101 M 1 GRAVELLY SILTY SAND: 30% Siit, Nl %
50% Sand, 20% Gravel and Cobbles, s
Fine to Very Coarse Grained, Wet, of - P §
Brown, Lobse, Rounded to Subreunded, |0 g Q
Wk ]4463.3 NN P
EXPLANATION OF ABBREVIATIONS REMARKS
DRRLING METHODS: SAMPLING TYPES:
HSA - Hollow Stem Auger G - SollGas
S§5A - Solid Stem Auger §0 - Suil from Cors
HA - Hand Auger GW - Groundwalor Sample
AR - AlrRotary MY - 21" Rock Core
DTR - Dual Tube Rotary GF - Geopiobe
FR - Foam Aotary HF - Hydro Punch
MR - Mud Rotary 5% - Split Spoon
RC - Raversa Circulation ST - Shelby Tube
CT - Cabla Tool WS - Wash Samgle
‘éET - Jnattfng OTI;ER:
- Drivin AGS - Above Ground
oTC - OrillT%rough Casing Sorace Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Rengo, Nevada Project Number: 8432-30734
T -
E
Q g & £ § 2 Ei
E— 2 Sample ESl2 8 Matarial 59 [%e—\;}‘_' Well Construction
s |dentification EgEiSo Description 83 P Deta¥
3 8158 &7
o o ]
iT o
S0 30 | sM | Poorly Sorted. Volclay Grout Seal, 200
S | SILTY SAND: Loose, Wet, Poorly
T Sorted.
GRAVELLY SILTY SAND: 30% Silt,
50% Sand, 20% Gravel and Cobbles,
Fine to Very Cearse Grained, Wet,
50 1.0 Brown, Loose, Rounded to Subrounded,
GW ICTH GW-MWSD-26-030207 a~Eoory Sorted.

SILTY SANDY GRAVEL: 20-30% Silt,
20-30% Sand, 50% Gravei and
Cobbies, Fine lo Very Coarse Grained,
Wet, Brown, Loose, Rounded o
Subrounded, Poorly Sorted.

27.5 - 28 feet: Silt Stringer, Moist, Hard,

50 6 Stiff, Moderately Plastic.
30 - 30.5 feet: Silt Stringer, as above.

50 20 | sM | GRAVELLY SILTY SAND; Stiff,

Brown, Moderately Plastic, Damp, Fine
to Very Coarse Grained, Poorly Sorted,
40-50% Silt, 40-50% Sand, 10-20%
Grave!.

S0 20 | ¢ CLAYEY SILT with SAND: Stiff,

oy Moderately Plasticity, Moist, Fine to
Medium/Coarse Grained, Brown with

some Gray Mottling.

CLAYEY SILT with SAND: Stiff,

Plastic, Moist, Fine o Medium Grained,

Brown with some Gray Mottiing.

SO 2.0

oW [CTM-GW-MWBD-52-030201

CTHW MW CTM2001.65P) COM_CORP.GDT 96/01

80 1.0
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist,

CTM MW CTMZ001.GPY COM_CORP.GDT S/48701

2
T
2 | E= o
=g Sample So|2 ¢ Material Lo % Well Construction
e fdentification £g|go Description eS| Detail
3 =8|5% G| ()
| O
"™
80 20 | SM | GRAVELLY SILTY SAND: 30-40%
Silt, 30-40% Sand, Fine to Coarse §
Grained, Looss, Brown, Wet, Poorly Q
Sorted, 20-30% Gravel, Rounded !o
Subrounded. Q
S0 20 % %
30 2.0 % %
SM | SILTY SAND: 20-30% Silt, Fine to Q 4
Medium Coarse Grained Sand, Loose, §— §
Wet, Dark Brown/Gray, Coarser Q Q
GW [CTM-GYW- MWBD-T4-030201 Grained Sand with Depth. §_ &
50 3.0 g §
ML | SILT: SHff, Low Plasticity, Dry, % %
55 55 Reddish Brown,
s | SILTY SAND: 20-30% Silt, Fine to
Medium Coarse Grained Sand, Looss,
Woel, Dark Brown/Gray.
ML SILT: Stiff, Low Plasticity, Dry, % %
g f—————5| | Reddish Brown. % %
SM | SILTY SAND: 20-30% Silt, Fine to % %
Medium Coarse Grained Sand, Loose,
Woet, Dark Brown/Gray.
80 20 | CL CLAYEY SILT with SAND: Stiff,
Moderately Piasticity, Moist, Fine to
Medium/Coarse Grained, Brown wilh
some Gray Mottling. §, §,
M| DIATOMACEQUS: Silty % %
55 55 Diatomaceous Eaith, Grayish White,
: Damp, Loose, No Plasticity.
GW [CTM-GW-MWBD-36-030201 MH | SILTY CLAY: Plastic, 50% Silt, 50% 2992%% ]
Clay, Brown, Some Diatomaceous - -
Motiling, Moist, Stiff. [Tire
15700 .
LA § &
S 1 SIU D: 20-30% Silt, Fi ] % 4
TY SAND: 20-30% Silt, Fine to KN PO NN
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Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM2001.GPJ CDM_CORP.GOT 87601

Sift (20-30%}, Sand Fine to Med
Grained (20-30%), and Gravel, Looses,
Moist, Brownish Gray, Medium
Piasticity.

.
eE| .5
o ol B po
g 2 Sample %‘;, 3g Material £9 g;ée—\;ﬁ Well Construction
5 identification 22|85 Description e Detail
» = 7 0 @ (i)
e ]
i T
50 30 | M | Medium Coarse Grained Sand, Loose,
Wat, Dark Brown/Gray. % %
[Te] 30 § %
CL | SILTY CLAY: Very Stiff, Plastic, Moisl, 9995 Q Q
Brown, Dense, Clay (50-70%), Sik v - § §'
{30-50%}. 547
i 4K
'/ - |
/7 4373.3)
80 3.0 e 1
M SILTY SAND: 20-30% Silt, Fine to : i
Medium Coarse Grained Sand, Loose,
Wet, Dark Brown/Gray. § §
(9] 30 % g
WSO CT M GW-MWED-120-030201 | 2.0 § %
W | SANDY SILT: Sand (26-30%), Fine to % %
Medium Coarse Grained, Moist, - . 4
Moderately Stiff, Low Plastaclty, 4358.
T P S Yt § . Brownish Gray. e S 4¢ ________
ML { SILT: Sand (10%), Fine Grained, Stiff, 7 % %
Low Plasticity, Brownish Gray, Damp. - — >
4353.3|
30 70 130 % §
WL | SANDY SILT: Sand (20%), Gravel 7 4 %
ram (10%), Fine Grained, Stiff, Low §'
Plasticity, Brownish Gray, Damp. Q
) 5 SILTY SANDY GRAVEL: Clay {10%}, §, %
% %
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Project Location; Heno, Nevada

Client: Washoe County Dept. of Water Resources

Project Name: Central Truckee Meadows Remediation Dist,
Project Number: 8432-30734

CTH MW CTMA0M.GRY CBM_CORP.GOT 9851

o
[T =
2 E&iel
o 5 Sample Eol28 Material Well Construction
g Identification 2e|lED Description Detaf
w oaPé
o W [m)
T«
3] T [ ow 3 § §
D
80 10 §
GW |CTM-GW-MWBD-148-030501 - Q
ML T SANDY SILT: Sand (10-20%), Fine to I1T h % %
Medium Grained, Damp, Stiff, Low . o
Plasticity, Brownish Gray. 1. % %
143333 % %
50 2.0 -] 150
G | SILTY SANDY GRAVEL: Clay (10%), § Q
%5 G Silt {20-30%), Sand Fine to Med Q
: Grained (20-30%), and Gravel, Loose,
Meist, Reddish Brown, Medium >
Plasticily. § %
50 2.0 % §
Q %_4313.8
Centralizer g 40953
AW/SQCTM-GW-MWSDI170-030501 | 2.0 & 170.0
%
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Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Name: Central Truckee Meadows Bemediation Dist.
Project Number: 8432-30734

CTM MW CTM2001.GPJ COM_CORP.GET 9/8/01

E -
EEI.E
@ o] E= 2
2 2 Sample % =2 e Material 59 %%FI Well Construction
55 Identification egigo Description @31 Her Detail
@ -2ing a (ft.}
58 ©
1L 4303.3
ML SANDY SILT; Sand (20-30%), Fine to ‘1 180
Medium Grained, Damp, Stiff, Moderate I -
Plasticity, Brown,
:14298.3!
80 0.0 ¥ T88
&M | SILTY SAND: 20-30% Silt, Fine o
Medium Grained Silt, Coarse Grained
Sand, 5tiff, Low Plasticity, Grayish
Brown, Moist. 4293.8
AB0B3
VWIS I-GW- MWBD-190-030601] 0.0 > 190.0
GM | SILTY SAND and GRAVEL: 10-20% %
S 55 Silt, 40-50% Fine to Coarse Grained
O : Sand, Rounded to Subrounded Gravel, &
Poorty Sorted, Loose, Eet, Grayish 4
Brown, Low Plasticity. &
5C 2.0 | SM SILTY SAND: Silt 10-20%, Fine {o %
Medium Grained Sand, Well Sored,
.Damp, Firm, Moderatety Plasticity, &
Brownish Gray. g
B SILTY SAND: 10-20% Siit, Fine to 4
> Medium Grained Sand, Well Sorted,
so 20 - Dry, Hard, Low Piasticity, Brownish - -
Gray,
4273.8
0943
GW/SOCTM-GW-MWSD-210-030601] 2.0 210.0
GM | SILTY SAND and GRAVEL: 30%-40% %
Silt, 40% Sand, Medium o Fine
Grained, Subrounded Gravel, Damp, §'
Firm, Brownish Gray. §
50 2.0 Q
GM | SILTY SAND and GRAVEL: 10-20%
Silt, 50% Sand, Medium to Coarse
Grained, Gravel Rounded 1o
Subrounded, Damp, Low Plasticity,
Brownish Gray, Soft.
RN
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Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

CTM MW CTM2001.GP) COM_GORP.GDT 9601

=
g8 5
o = S o
58 sample ECIST Material £ o Hev Well Construction
52 Identification 2elgo Description &3 fp Detail
b7 ] & (fr.)
o Q
- 4263.3
SO 3.0 { 5P SAND: 70-80% Sand, Medium to 1 220
Coarse Grained, Pootly Sorted, Thin
Ribbons of Sandy Siit, Small Layers of
Gravel and Well Sorled Pebbles,
Reddish Brown,
(78] 20 4257.8
2053
Bentonite Pellets 2260
EW/SQUTM-GW-MWAD-230-030601] 4.0 | SM | SILTY SAND: Sand 70%, Silt 20-30%.
Sand Fine to Medium Grained, Firm to
Soft, Brownish Gray, Low to Medium
Ptasticity. Ribbon of Silty Sand at 230 40 Fi
feet, Well Sored Sand. 20x40 Fina Sand,
S0 30 [ ML SANDY SILT: Sand 10-20%, Silt 80%, 10x20 Cotorado |
Hard, Fine Grained Sand, Brownish - N Silica Sand | ]
857 |CTM-SL-MWBD-236-030601 Light Tan, Low Plasicity, Dry. O
SO lCTM-SL-MWED-237-030601 B B
14243.3| o
240 Slio | gndzs
. i Sch. 80 PVG, - [2405
2-inch diam. Screan |
o - with 0.020-inch |
| B Slots |-
-1t -14238.3]
<SP 1. GRAVELLY SAND: Medium to Coarse - 245
Grained Sand (80%), Gravel (10%), -
Brownish Gray, Loose.
4233.3| ~| agans
SP-8M GRAVELLY SILTY SAND: Sand 250 % 45000
60-70%, Gravel 10%, Silt 10%, . ] 2505
Brownish Gray, Hard Silt Ribbons, Low
Plasticty. .
228.3)
GW [CTM-GW-MWBD-255-030601 55
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Client: Washoe County Dept, of Water Resources
Project Location: Reno, Nevada

Project Name: Ceniral Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Sampie

a
= Identification

Sample
Field Instrument
Reading (ppm}
Stratum
Designation

Materiat
OCescription

| Elev,
S| Pepth
(.}

4223.3

Graphic

Well Construction
Detail

@
u
]
=

e‘;R;: 360
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

End: 5/3/01

Drilling Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Phillip Cramer

Drilling Date: Start: 5/3/01
Borehole Coordinates:

N 14,863,430.53 E 2,283,743.30
Development Date: Start 5/8/0% End 5/8/01

Casing Elevation (ft.}: 4457.37

Total Depth {ft.): 62

Depth to Initial Water Level {fi. BGS): 49

Development Method: Pumping

Field Sereening Instrument: PiD

Logged By: J.

Benedict

Top of Riser Elevation {ft.):

CTM MW CTM2001.GPJ COM_CORP.GDT §/6/01

[
EQ o
@ 2] E= 2
E—ﬁ Sample %; 28 Material 5L [%f%-, Well Construction
g identification gg|8o Description g ﬂp Detait
® 2|5 G | )
T ol o
ir £
Protective Casing
4457 .41 Ground Surface ™
FiLL | Surface: Asphalt 0 Morrison
< Flush-Mount Traffic
Vault, 12-inch diam. §
&wW | GRAVEL with SAND: Tan Brown to R 1 % ‘Q
Brown Gravel with Sand, Loose, Dry, )0 - 4
45% Gravel, 10% Cobbles, 40% Sand,  [&".0.la450.4 a450.4
=5 o 5% Sit, @‘Q"g' 5 Cement Seal. R RJ 5.0
Sox S >
OF &
6.. .. v__ “
"'.-ng‘*_‘*_'ffi_ éﬂﬂ,m?sa
SC/S0|CTM-5G WSS 16-050301 | 1.0 PRI Sch. 40 PVC, R& §<2 100
Oy - 2-inch diam. Blank
?’O;E‘S‘,C Casing% %
'l .
QT &
AL A §,
GW | GRAVEL with SAND: Clive Brown, No B Q
<5 Cobbles, Dry, Loose, 50% Gravel, 45% q'[:)‘j‘<i‘i‘_‘_2,4_
o Sand, 5% S, o]
§F | GRAVELLY SAND: Tan Brown, ]
Loose, Damp, 30% Gravel, 5% - &
Cobbles, 60% Sand, <5% Silt. NEE Q §
W | “SANDY GRAVEL: Olive Brown, FOT % %
RA ve o o f\14437 4 NN
EXPLANATION OF ABBREVIATIONS REMARKS
DAILLING METHODS: SAMPLING TYPES:
HSA - Hollow Slem Augar 8G - SollGas
S8A - Sofid Slem Auger SO - Soitfrom Core
HA - Hand Auger GW - Groundwatar Sample
AR - Air Rolary NX - 21" Rock Core
CTR - Dual Tube Ratary GP - Gooproba
FR - Foam Rolary HP - Hydro Punch
MA - Mud Rotary 85 - Spliit Spoon
RC - Reversa Circulation 5T - Shay Tube
CT - Cable Toot W8 - \Wash Samplo
JEY - Jating OTHER:
D - Drvi AGS - Above Ground
BIG - D::qugloughCaang Surace Reviewed hy: Date:
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Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
1
@ o Eu 2
& & Sample %; 28 Material 52 Ilii‘#] Well Construction
=yt identification ge|go Description g1 fp Detait
] i3 1 N ] (.}
o D [m}
ir @
50 1.0 | GW | Loose, Dry, 55% Gravel, 5% Cobbles, 0
35% Sand, 5% Silt. (3% %
e i.0 'S %
SW | GRAVELLY SAND: Coarse Grained r 4
Sand with Gravel, Damp. By %
T ] SARDY GRAVEL: Olve Brown, pSIT &
Loose, Dry, 55% Gravel, 5% Cobbles, IS 4
35% Sand, 5% Siit. ,
50 b p [
ofyet 4426.4
56 [CTN-SG-MWI5-31-060301 D70 Bentonite Pellets 31.0
phd 7]
o) -
o B
SO N
of\]4422.4 4422.4
55 76 b oY 58 10x20 Cotorado [.] §-.]350
X (;— B Silica Sand R
af\e w
o% | SANDY SILTY GRAVEL! Brown, R
Loose, Moist, intermittent Iron Staining 1137 .
in Silt Matrix, 45% Gravel, 10% "R
Cobbles, 20% Sand, 20% Sift, 5% Clay.
N A A LR X
50 0 Sch. 40 PVC, |- 400
2-inch diam. Screen |
with 0.020-inch [
5O [CTM-BL-MWIS-a2-060301 | 27 Slots -1
804 .. 1.0
BE/SCCTM-SG-MWIS-50-060301 | 1.0
GM | SANDY SILTY GRAVEL: Tan to Olive
Brown, Loose, Wet, intermittent iron
GW [CTM-GW-MW9S-52:050307 | 1.0 Staining in Silt Matrix, 45% Gravet, 10%
Cobbles, 20% Sand, 20% Silt, 5% Clay.
0 1.0
50_|GIM-SL-MyW05:58:050301 i
S5 JOTM-SL-MWES-68.5-050301 .
_anar
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Froject Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM2001.GPJ CDM_CORP.GDT 9/6/01

.
HEE
o al E= 2
& ol Sample ‘E; 29 Materiat 52 [%;Jf‘fﬁ Well Construction
e ldentification EEIED Description ] p Detait
0 S el?Dd 0] (i)
sgl o
< u — 4397.4
0 10 | &M el 60
S
EM-GCI SANDY SIETY GRAVEL: Light Olive it 4
Brown, Loose, Wet, 45% Gravel, 10%
Cobbles, 5% Sand, 30% Silt, 10% Clay, - -
Medium Piasticity. |
4392.4 |
5
14387 4
0
4382 4 ]
75
14377.4]
8
4372.4
. .85
14367.4]
90
4362.4)
5
4357 .4
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Client: Washoe County Dept, of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist,
Project Number: 8432-30734

CTM MW CTM2001.GPY CBM_CORP.GDT 960

Drilling Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Phillip Cramer
Drilling Date: Start; 4/23/01
Borehole Coordinates:

N 14,863,421.27 E 2,283,739.71%

End: 4/27/01

Casing Elevation {ft.): 4457 58

Total Depth {{t.): 350

Depth to Initial Water Level (ft. BGS): 24
Development Method: Pumping

Field Screening Instrument: FID

Logged By: J.Benedict/E.Evans/D.Dragon

Development Date: Start 5/2/01 End 5/2/01 Top of Riser Elevation (ft.):
.
o g I
® E g E £ £
E‘l § Sample .E; 2g Materiai £2 I%‘{B Well Construction
T [ Identification csifo Description @ y Detail
7 -2y a (ft.)
sal 0O
iT &
Protective Casing
4457.6 | Ground Surface -
Gw | Surface: Asphalt AN ) Morrison
«f3% | Flush-Mount Traific
SANDY GRAVEL: Brown Sandy VRN Vault, 12-inch diam. 4 Q
Cobbles and Boulders, Rounded with L OCT . § §
Gravel, Sand Matrix. of%a] E
e § &
QT
'Q_.BQ‘ 14452.6 | | 4452.6
80 40 ?GO {; 5 Cement Seal. §Q 5.0
RO T
el
]
Q0T
o ‘r
=) ]
%’QB 4447 6, K K aaars
80 [CTM-SO-MWIOD-10-G32367 t 4.0 o2 (" 70 Sch. 80 PVC, % % 100
;{;}‘}- 4 2-inch diam. Blank § §
o b Casing
e QO YK
of N7 R
e B
pACr
ofy]4442.6]
55 7% o] 15 § >
R K
o b, &
SO¥ N
@ B.4437.6 NN
EXPLANATION OF ABSREVIATIONS REMARKS

DRILLING METHODS: SAMELING TTPES:
HEA - Hollow Stomn Auger SG - SoilGas

S5A - Solld Stem Auger S0 - Soifrom Cora
RA - Hand Auger GW - Groundwalor Sampla
AR - AlrRotary MX - 2.3" Rock Corp
DTR - Oual Tube Rolary GPF - Gnoprobe

FA - Foam Rotary HFP - Rydro Punch
MA - Mud Rotary 85 - Split Spoon

AC - Rgvorso Circulation ST - Shetby Tuba
CT - Cabla Too WS - Wazsh Sample
JET - Jaiting OTHER:

D - Briving AGS - Above Ground
DT - Dill Theough Casing Suriace

Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Cenfral Truckee Meadows Remediation Dist,

Project Number: 8432-30734

CTM MW CTM2001.GPJ CDM_CORP.GOT 9/6/01

B o
£E|.8
L] | E= 2
g 2 Sample %; 2 o Material £o g—ég":lf] Well Construction
50 Identification 25|82 Description 83 fp Detail
o o eln g @ (i)
] 4]
ir &
S0 6.0 1 SP { SAND: Brown, Coarse Sand with 5%
Rounded Gravels. % %
GW | SANDY GRAVEL: Brown Sandy d } 4434 .6
Cobbles and Boulders, Rounded with Voliclay Grout Seal. 23.0
Gravel, Coarse Grained Sand Matrix. § §’
Increased Sand with Depth, \é Q
56 55| W | "SANDY GRAVEL: Brown Sandy §, §
Cobbles and Boulders, Rounded with \Q Q
Gravel, Coarse Grained Sand Matrix.
Increasec Cobbles and Boulders with
Depth. ‘Q
56 ICT SO-MWT00 B58-042307 | 14 % %
S0 8.0 % %
80 4.0 \Q ‘Q
| 4421.6
Centralizer _ggagt.t
. 7 | GRAVELLY SAND: Coarse Grained '
o
SO {CTH SOMNTOD 38002307 | 15[ 6w |\ g, Sl Gravels with 5% Si,
Lt AL AL LA UL L
SANDY GRAVEL: Brown Sandy
Cobbles and Boutders, Rounded with
S0 4.0 Gravel, Coarse Grained Sand Matrix. % %
§F { GRAVELLY SAND: Coarse Grained % %
Sand, Small Gravels with 5% Silt,
Brown, Meist, Stiff.
S0 80 . e
50 a0 § %
S0 a0 § %
§F | GRAVELLY SAND: Brown, Medium to 4
Coarse Grained Sand, <1% Si}t and >
Small Rounded Gravel, §
GW | SANDY GRAVEL: Brown, Coarse % %
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Client: Washoe County Dept. of Water Resources

Project Location: Beno, Nevada

Project Name: Ceniral Truckee Meadows Bemediation Dist.
Project Number: 8432-30734

CTM MW CTM2001.GPJ CDM_CORP.GDT 96/

=
® £ =
® Egleg g
EL b Sample -E; 28 Material 52 I%e—‘;;] Well Construction
s Identification 2E g.g Description o {ﬂp} Detail
0 082 © :
D @ [}
i & 4397.6
50 30| W | Grained Sand Matrix with Gravel and p =L TTBD
Cobbles. Heavy Iron Staining at 81 feet. |01 W -
A [?:
LT
oL §,
GW [CTM-GW-MW105-65-042301 e 5 4
Qe -
Pt
é‘f}g_“g’%ﬁ_ %
S0 4.0 e
e B 4 43916
Jole 6H 1
;-E};ﬁ‘;_ - 66.5
md(_b.m ] %
A <
)@b 4387.6] Q
80 3.0 o ST 5
o >
b
ol 4
’)o.-‘lbz % %
'a‘l ‘. '._ =1
'q-EB%_“S_%_G_ >
50 10 %)Qb 5 é
QT ]
Iqlg%_ ] % %
",
LA
O
o0 4377 §
30 4 2 gj 80 Q
oy S % >
QT
%o >
GW [CTM-GW-MW10D-83-042301 N "-B; Q
ek >
O
o F\e4972.6) %
Xo¥ey iR
pt A
§C | CLAYEY SILTY SAND: Gray, Mi ?ﬂd - s
: Gray, Minor Ay
Rounded Gravels. / 7 .
s
56 20 5 ///,;é ]
s ]
GW | SANDY GRAVEL: Coarse Grained AN
Sand, Gravel and Cobbles, Minor Siltin o33 -
Matrix. Intermittent Iron Staining. D
@%@‘ ]
ALY
SO ]
- ?”-%&g.@&e_
2.0 O 55
o]
Do
QT
Rl
.o"-{i
LT
},:E\g 43578
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7025 Longley Lane, Ste 20

Reno, NV 89511 CTM-10D
Client; Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist,
Project Location: Reno, Nevada Project Number: 8432-30734
2E| s
o al Es 2
g 4 Sampie %E ol Material 52 [%&\#1 Well Construction
= Identification EEIED Description i ﬂp Detail
ot =25} Gt {it)
Bl o
i 4357.6
80 90 | GW p> L1 100
of A\E ) B
DTy
@D
pQr
ofyel
GW {CTW-GW-MW10D- 103-04230 a"-{ﬁg
5 Q)

T T
C?Aﬂ

e ¥
2
by

12y

o
Pl
i

] L

CL™ | CLAYEY SANDY SILT: Brown, Stiff,
Small Sandy Silty Gravel lense at 110
feet.

%

T T
w
A
s
P

50 3.0

N

GW | SANDY GRAVEL: Coarse Grained
Sand, Gravel and Cobbles.

4
.70

el
iy
]
1

b\JaU
o

Te 1
L

=

M2

Gy

50 1.0

.g,
B

TR
=

4341.8

(5
a
o=
el
2

116.5

o O g i
& O
bt in!

50 1.0

)

e
1
!

] .C,)b

GW |CTM-GW-MWi0D-123-04230 GW | SANDY GRAVEL: Coarse Grained
Sand, Grave! and Cobbies, Tan Brown,
Loose, Wet.

o

.

°.
fh

L WL
e
] :
_I'I
4]

SO {CTM-SL-MWI10D-126-04240% ; 12

i
5
[

1

ML | SELT: Tan Brown to Ochre Brown,
Damp, Very Stifl, Low Plasticity, iron
& Staining,

50 i SAND: Brown, Medium Grained Sand,
Loose, Wet, 95% Sand, 5% Silt,

CTM MW CTM2001.GPY CDM_CORP.GDT #6101

S50 4.0

Sw | GRAVELLY SAND: Brown, Gravelly
Sand o Sandy Gravel, Gravelly Zone at
140 {eet, Loose, Wet, 40% Gravet, 55%
Sand, <56% Silt.

o,
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Sample

= Identification

Sample
Stratum
Designation

Material
Description

Graphic

Elev.
Depth
{it.)

o
]
-

Well Construction
Detail

o| Field instrument
©! Reading (ppm}

»
ES

GW {CTM-GW-MWI0D-143-042407 12 E

8O [CTM-SL-MWI0D-145-G42461 | 6.0

GRAVELLY SAND: Orange Brown,
Medium Grained Sand to Gravelly
Sand, Wet, Loosa, 10% Grave}, 88%
Sand, 2% Silt.

Sw

GRAVELLY SAND: Orange Brown,
Medium Grained Sand to Gravelly
Sand, Wat, Loose, 35% Gravel, 60%
Sand, 5% Silt.

ML

GM

SO 7.0

S0 |CTM-SL-MWT0D-152-032401] 5.0

SO 9.0

SO 4.0

SANDY SILT: Siit to Sandy Silt Lense,
Tan Brown, Stiff, Damp, Medium
Plasticily, Strong Orange Iron Staining
at Base of Lense,

SANDY GRAVEL: Ochre Brown,
Sandy Grave! 1o Gravelly Sand, Loose,
Damp to Wet, 35-45% Gravel, 40-50%
Sand, 10-15% Silt. Intermittent Reddish
Orange fron Staining associated with
Weathered Fragments of Coarsa
Granite.

GW {CTM-GW-MWI0D- 16304240 GM

50

4.0

SILTY SANDY GRAVEL: Ochre

Brown, Sandy Gravet to Gravelly Sang,
Loose, Damp to Wet, 35-45% Graval,
40-50% Sand, 20-25% Sili. Intermitten

‘Raddish Orange iron Staining' ~ - -

associated with Weathered Fragments
of Coarse Granite,

ML

80 60 | GM

GM

SC 4.0

CLAYEY SILT: Tan Brown, Very Stiff,
Darnp.

N

SILTY SANDY GRAVEL: Gchra

Brown, Sandy Gravel to Gravelly Sand,
Loose, Damp to Wet, 35-45%, Gravel,
40-50% Sand, 20-25% Si{. Intermittent
Reddish Orange iron Staining
associated with Weathered Fragmenis
of Coarse Granite.

SANDY GRAVEL: Yellowish Brown 1o
Tan Brown, Sandy Gravel with
Interbedded Sand Layers, Loose, Wet,
Gravetl is Rounded, 50% Gravel, 5%
Cobblas, 35% Sand, 10% Silt. Grave!
bacoming Subrounded at 180.5 feet.

43116
2464
146.5

&\WAVM‘%‘W&WA‘Q’M@AVM\WAWM‘WM‘@’M‘WM‘W

USSR




CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20

Sheet 6 of 10

MONITORING
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Reno, NV 89511 CT 10D
Client: Waghoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remaediation Dist,
Project Location: Heno, Nevada Project Number: 8432-30734
'
v BBl 8
L & [ =] . .
E- -4 Sample 5 o 2 bt Material Well Construction
2 tdentification ££|8o Description Detait
0 AL
38l o
iv o
S0 70 | GM % %
GW [CTM-GW-MWI0D-183-08240 ‘z Q
GP COBBLES % %
50 0 % %
GM | SILTY SANDY GRAVEL: Dark Orange % %
Brown, 45% Gravel, 10% Cobbles, 35%
Sand, 15-20% Siit, Loose, Wet, Low to &
Medium Plasticity. 4
S0 a0 % %
SM | SILTY SAND: Tan Brown to Orange % %
Brown, Fine Grained, 90% Sand, 10%
s TSilt, Loose, Wet. §’ >
SILTY SAND: Tan Brown 1o Orange Q Q
Brown, Fine Grained, 60% Sand, 40% §,
Silt, Stitf, Medium to Low Plasticity. Q
80 30 | SM | TSILTY SAND: Brown, Medium
Grained, Loose, Wet, 85% Sand, 15%
Sitt, Plasticity. % %
GM 1 SILTY SANDY GRAVEL: Tan Brown §
to Ochre Brown, Interbedded Strata of é
0ol Th Sandy Silt, Silty Gravel and Sand,
’ Medium Stiff, Damp to Wet. é 4
GW [CTM-GW-MWI0D-203.04240] 4.0 Q %
57 | SAND: Light Brown, Medium Grained,
e ted | Loose, Wet, 90% Sand, 5% Gravel, B .
286401
% 208.5
S0 3.0 [ sM : SILTY SAND: Orange Brown, Fine %
Grained, Gamp, Soft, Low Plasticity, Q
ML SANDY SILT: Light Brown, 80% Siit, §
15% Fine Grained Sand, 5% Clay, Very Q
Stiff to Hard, Dry, Low Plasticity. >
50 30 Q
SP | SAND: Clive Brown, Loose, Wet, 80% ‘Q
Sand, 5% Gravel, 5% Silt, %
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist,
Project Number: 8432-30734

CTM MW CTM2001.GPY COM_CORP.GDT 916701

.
2E|.s
o o) E= k)
e z Sample % o2 Material &2 g—é&‘;—r'] Well Construction
& Identification cLigo Descriplion i P Detail
0 =4 7 @ t.)
DR a
L 4237.6
36 3G | oF :
84 [ SILTY SAND: Olive, Stiff, Damp, Low
Plasticity. § §'
GW [CTM-GW-MW10D-223.04240 5C CLAYEY SAND: Gray 1o Brown CGray, Q 4
Medium Grained Sand to Claysy Sand, §r
70-80% Sand, 20-30% Soft Clay. §’ 4
CL ¢ SILTY CLAY: Brown, Stiff to Medium ‘Q %
Stiff, % %
ML 1 SANDY SILT: Brown fo Tan/Browrs, 41 & %
Fine Grained Sand, Well Sorted. e . >
CL | SILTY CLAY: Brown to Gray, Stff, Dry 7 ] % ‘Q
and Crumbly, Iron and Dark Gray 1) N §
Staining. 227 Q
1 L. —
% §
A a0 .6
LA 35 4
2 N | 4221 .6
% %aam
, 2365
55| CLAYEY SAND: Gray, Fine Grained, 1,27 §—
a—1~Elay Matrix, 80% Sand, 20% Clay. - ‘Q
SILTY CLAY: Brown, Stiff, Dry. :::
% .
27 4217.6)
CL | SILTY CLAY: Brown fo Brown Gray, HA 24
60-90% Silt, 10% Fine Grained Well ] -
Sorted Sand, 0-30% Clay. panre §
[+ -
929y
zeneat é
GW [CTM-GW-MWI0D-243-54350 /9977% ] §
S¥ | SILTY SAND: Well Sorted, Medium o “Q
=5 5 Grained Sand, Fine Grained Sand and |- §
v e 2R Sk, Brown Gray to Olive Gray, 70% . . - - Q N 77 TR
S5 [CTM SL AW I0D 2460425011 18 Sand, 20-25% Silt, 0-10% Silty Clay. % §,
CL | SILTY CLAY: Brown, Moist, Stiff (o Q %
) 75 Medium Stiff. 4
S¢ | CLAYEY SAND and SILT: Sand and §' %
Silt 75%, Ciay 25%, Brown, Stiff. § §'
CL | SILTY CLAY: 8rown, Shff, Hard, % %
50 30 s, >
ML | CLAYEY SILT: Brown 16 Ochre i % é
Brown, 75% Sitt, 25% Clay, . Q
(A 1976 NN
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Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Name: Central Truckee Meadows Remediation Dist,
Project Number: 8432-30734

CTM MW CTM2001.GPJ CDM_CORP.GDT #6010

Fine to Coarse Grained Sand, 25%
Gravel, 25% Sand, 15% Silt, 35% Clay,
Dry, Hard,

4157.6

{ 206.5

=
EEl 5
2 gl E® L
a8 Sampile .E‘;;, 28 Material &2 DE—*"ée\{h Well Construction
§2 Identitication |2 £] 8.2 Description S Detail
o ™ g W oo |O) [ '}
R
L 4187.6
TG 10 - GW- AW 10D-260-042607 19 | Mb Y 260
80 [CTM-SL-MW10D-260-04250% A -
A4 %
S| SICTY SARD: Medium fo Coarse R0 l s,
Grained, Well Sorted Sand with Brown N Q
Silty Clay, Clay Slightly Moist {o Stiff. %
€0 20 f-.‘. F
. _ 41016
WL | CLAVEY SILT: 85-95% Sift, 5-15% 232454 2651
Silty Clay, Brown, 10% Fine Grained 974958 4 266.5
Sand. ALLR LY % %
77777
7] .’//J
41876
S0 8.0 1 8™ | SILTY SAND: Poorly {o Moderately §v
Sorted, Brown to Ochre Brown, Coarse \Q
to Fine Grained Sand, 70% Sand, 20%
Silt, 10% Clay. Q
50 1 E % %
CL_ | SILTY CLAY: Biown, Hard, St #1997 E % %
A AT -4
A 4177.6
50 14 v 28
$M | SILTY SAND: Olive Gray, Fine AR h % %
Grained Sand and Silt, Well Sorted, i
50% Sand, 40% Silt, 10% Clay, Dry. g §'
GW ICTM-GW-IWI0D-283-04350 : § %
S0 T 0 S EILTY CLAY: Tan Brown, Dry, Hard. . VU4 285. § %
'x:/ 45 Q
LA - Q
S0 [CTM-SL-MW10D-268-042501{ 14 | CL | GRAVELLY CLAY: Dark Brown, 25% v E &
Gravel, 75% Clay, Hard, Dry. L - Q
4167.6] &
g0 12 80 é
- >
sM 1 SILTY SAND: Coarse Grained, Ochre SN
Brown, Well Sorted, 80% Sand. - % %
55 1 Q %
o | 41610
U GRAVELLY SANDY GLAY: Brown, 290401
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Client: Washoe County Dept. of Water Resources

Project Location: Renc, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

CTM MW CTM2001.6FJ CONM_CORP.GDT 9/6/01

5%
o £Ea £ ,5 I3
2 d&lEs . = Elev. .
g a Sample rol 28 Material 22| e h Well Construction
P identification cE|g8o Description 3 p Detail
& =1 7|
o8 ©
u- 4157.6
S0 11 CL V 300 *
T »
>
GW [CTM-CW-MW10D-303-04250] 5.0 /“ 1 4 g‘
N
) Y
$C 50 | sw [ GRAVELLY SAND: Medium to Coarse _- :\\ §
Grained Sand with Gravel. Sand is Qlive /4 4
Gray, Well Sorted. 90-95% Sand, * N
5-10% Gravel, \é \,/‘
N N
GC SANDY CLAYEY GRAVEL: Poorly \1 \/‘
=5 5% Sorled Gravel, Fine Grained Sand, > }\,
: Olive Gray, Hard, Dry, 50% Gravel, 25% d 4
Sand, 25% Clay. § §
st | SAND and SILT: Brown Gray, Fine ; E \’<: %
Grained, Well Sorled, 5% Gravel, 5% : . NN 313%6
Clay, Dry, Hard, 90% Sand and Sil. Bentonite Pellets :
G | SILTY CLAY: Brown, Hard, Dry. 7 R
Becomes Wet and Plastic at 318 fest. 14142.6.
50 KX 592975 15
- -1
A
- ]
A ‘ 41396
994477 20%40 Fine Sand. i1y fiy 318.0
SO [CTM-SL-MW10D-319-042501| 19 | ¢& | GRAVELLY CLAY: Dry, ]
GW |CTM-GW-MWI0D-320-04250] 8.0 | M |  SILTY SAND: Fine to Medum R
Grained, Gray, 60% Sand, 40% Silt. ; . 41366
- : 10x20 Colorado |- |
Nk Silica Sand |,
GM 1 GRAVEL, SAND, SILT: Poorly Sorted i
i Gravels, Sand, St and Dark Brown to i
Dark Gray Clay, Dry, PR 6
=0 T8 | ar 4 SILTY SAND: Tan Brown t¢ Ochre. v pirr
Brown, Fine Grained Sand with Siit, o\l | :
Orange Iron Staining, Damp, Firm, )aB< =]
Non-Plastic, 80% Sand, 20% $ilt. Lo o, Sch-8OPVC, I
SANDY GRAVEL: Dark Olive Brown, -Q:E‘}q- 2-inch diam. Screen |,
Loose, Wet, 35% Gravei {Rounded), e - with 0.020-inch |
30% Sand, 15% Sil. © -%_ B Slats ..
L L
o {21 4127.6]
g0 b %>B< 33
b
"-‘B?(‘ -
o b
B 7
ALY
%
S3 {CTM-SL-MW10D-3345-042600 3.0 | SM | SILTY SAND: Yellow Brown, S, S i4122.6
8O [CTM-SL-MW10D335.042601| 3.0 Damp, Dry. : 235
OL | CLAVEY SILT: Dark Charcoal Gray, 999973 §
Unoxidized Clayey Silt, Ashy with - -
G possi_b]e Organics (upper 0.7 teet) Ny
transilioning to a Dark Gray Silty Gravel, /I, .~ 7]
Medium Plashicity, Firm, Stiff. )ﬁ’ 6&_ i
SANDY GRAVEL: Qchre Brown, lron O 41176
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Project Location: Rene, Nevada

Client: Washoe County Dept. of Water Resources

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Weil Sared, Wet, Loose to Firm.

SO/GWCTM-GW-MWI0D-350-042607 1.0

CTM MW CTMZ001.GPS CEOM_CORP.GDT /601

o
S
[#=]
3

®

w
-
=3

.
g8l _§
o a| &= 2
2 2 Sampie .E;—;, 28 Material 52 DEE;#\ Weli Construction
g identification 2c|go Description T R Detail
w0 n2{h @ (0] {fL)
$ol O
. 4117.6
SO .0 jeM-GF|  Staining in upper 1 foot, Wet, Loose, o~ N340
60% Gravel, 25% Sand, 15% Siit. & ‘f'(- .
) S
5
QT
o
ML | SBILTY CLAY: Greenish Black, A
Unoxidized, Ashy, Intermittent Biack it -
Streaks in upper 2 feet, Slightly Damp, 41108
e} X0 Very Stiff, Medium io High Plasticity, o G345 )
Low Strengh suggests mostly Silt, 19478 N
L f/;:/r_ 4
8F | SAND: Greenish Black, Fine Grained,
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Client: Washoe County Dept. of Water Resources
Praject Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

Drilling Contractor: Beart Longyear
Drilling Method/Rig: Sonic/Rofo-Sonic 150
Drillers: Mathan Jackson
Drilling Date; Start: 3/19/01
Borehole Coordinates;

N 14,861,668.00 E 2,285,425.73

End: 3/20/01

Casing Elevation (ft.): 4441.18

Total Depth {it.): 48

Depth to initial Water Level (ft. BGS): 32.5
Oevelopment Method: Pumping

Field Screening Instrument: PID

Logged By: B. Richmond/.J. Benedict

SG |CTM-SG-MW118-13A-031901

80 3.0

SG |CTM-SG-MW115-18A-037801

+14421.2

Development Date: Start 4/5/01 End 4/5/01 Top of Riser Elevation (ft.):
2| s
2 o E= 2
g a Sample %“{; 28 Material 5y I%yfﬁ Well Construction
5 Identificatipn EE|ED Description g fp Detail
o S 21@ g G| (i)
T § 44
i o
Protective Casing
Ground Surface
GM | Surface: Asphalit Morrison QE
Flush-Mount Traffic » D
GRAVEL and SAND: Dry, Loose, Vault, 12-inch diam. K Q
Brownish Gray, Poorly Scried, 40% s’s §,
Gravel, 40% Sand, 20% Cobbles and %
Fines. Damp Soil at 17.5 fest, no water % Q
below. N
(j | 4436.2
S50 0.0 Cement Seal. N 5.0
(S
S
%
NS
>
N
%
g | 4431.2
SCTEOICTIN-56 MWT15-T0A-031901, 0.0 Sch. 40 PVC, \;f 10.0
2-inch diam. Blank §

Bentonite Pellets

QX

Casing

&

T

NASASYS U LSS,

7

N

AN

S

N

| 4425.2
1€6.0

EXPLANATION OF ABBREVIATIONS

DRILLING METHODS: SAMPLING TYPES:
. sSG -

HSA Hellow Sterm Auger Soll Gag

S5A - Solid Stem Auger S0 - Soll rom Cors
HA - Hand Augor GW - Groundwater Sampls
AR - Al Rolary NX - 2.7 Rock Core
DTH - Dus! Tube Rotary GP - Gooproba

FR - Foam Rolary HP - Hydro Punch
MR - Mud Rotary 8% - Spiil Spoon
AC - Reverse Circulalion ST - Sholby Tubo
CT - CablaTool WS - Wash Sample
JET - Jetling OTHER:

D - Diving AGS - Above Ground
DYC - Diill Through Caslng Surace

CY¥ MW CTM2001.GP) COM_CORP.GDT 2/6/01

REMARKS

Reviewed by:

Date:
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CDM MONITORING
WELL DETAIL

7025 Longley Lane, Ste 20

CTH MW CTMI001.GPS COM_CORP.GDT 6101

Aeno, NV 89511 CTM-118
Client: Washoe County Dept. of Water Resources Project Mame: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number; 8432-30734
2| 5
o | E= 2
oy 2 Sample .E; 28 Material 59 gé‘:"—‘&] well Construction
g Identification celgo Description o fp Detail
D SRih 8 G} (i)
o @ ]
i
50 40 | GM 10x20 Colorado [-.§ [-.]200
SiicaSand iy |-
2 aste
50 ' 0 ; Sch. 40 PVC, i -
o - 2-inch diam. Screen }.
Gw SANDY GHAVEL: Dry, Loose, 3 &.. with 0.020-inch
<, Brownish Gray, Poorly Sorted, 40% cad . stots | 1
\Gravel, 30% Sand, 30% Cobbles, e
SANDY GRAVEL: Damp, Loose, et 4o -
Brownish Gray, Poorly Sorted, 40% ‘?.;D_- B
GW N Gravel, 30% Sand, 30% Cobbles. L 4
s SANDY GRAVEL: Dry, Loose, o0y 144112
S0 : Reddish Brown lron Staining in Matrix L oy 30
Gw ) forming a very weak cement, Poorly 5@‘[“ =
Sontad, 40% Gravel, 30% Sand, 30% },_.Bn‘ | N
Cobbles. D
SANDY GRAVEL: Dry, Loose, b,Q:(fE- -
Brownish Gray, Poordy Sorled, 40% 5 qu-
Gravel, 30% Sand, 30% Cobbles. b 0 B
o .D.| 44062
S0 [CTHMSUMWI15-35:032601 | 2.0 50 ag
S
oD
b T 7
SW | SAND: Dark Brown, 10% Gravel, R
l.oose, Black and Tan Pepper Textures
and Appearance, g ,
WIS CTM-GW-MWI15-40-032001] 3.0 | GW | SANDY GRAVEL: Dark Brown to Dark h &k. 0‘
s . o fAa] |
S TETA ST TS 49033007 Gray, Loose, Minor Siit Component. 2@(}(
50 |CTM-SLMWITS 32035001 AT ”
GRS
2B
AT 1
o\ 14396.2]
By T S REE e crv oy IRRR [PPSR ?ob< X
30 T ..
SC_ 1" CLAYEY SAND: Tan-Brown, Weakly s .
f‘s“é Consolidated Clayey Matiixed Sand to ;}fj“'
Light Tan Brown Siity Clay o Fine Sill .
S0 3.0 Lens
SILTY CLAY: Tan Brown, Moderalely B N
Stiff, Medium Plasticity. 1 4391.2
CLAYEY SAND: Tan-Brown, Weakly 5
Consolidated Clayey Matrixed Sand 1o = i
Light Tan Brown Silty Clay to Fine Silt
fens. B N
 4386.2
535
43881.2
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Client: Washoe County Dept. of Water Resources
Project Location: Renc, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Dritters: Phillip Cramer
Dritling Date: Start: 3/22/01
Borehole Coordinates:

N 14,861,656.17 E 2,285,428.69
Development Date: Start 5/11/01 End 5/11/01

End: 3/29/01

Casing Elevation (ft.): 4441.27
Total Depth {it.}: 346
Depth to initial Water Level {ft. BGS): 35
Development Method: Pumping

Field Screening Instrument: PID

Logged By: K. Dierberger

Tep of Riser Elevation (ft.):

CTM MW CTM20M.GPY COM_CORP.GDT 9/6/0%

.
2815
a ol Ex= L2
E' 2 Sample .E*g, 28 Material ey [%g—‘;ﬁ Weil Construction
g identification Egigo Description g3 hp Detail
w o258 3 (f1.)
sol o
i ®
Frotective Casing
4441.3 | Ground Surface
GW | Surface: Asphalt BV Morrisen
GOV < Flush-Mount Traffic
SANDY GRAVEL: Cobbles and SN Vault, 12-inch diam.
Boulders, 30-40% Fine to Very Coarse Q[ - §, >
Grained Sand, Subrounded to afiel N
Subangular Gravel/Cobbles, Dy to D75 4 ’Q
Damp, Brown and Light Gray. a C— -] &
o y*14436.3 *2}436,3
56 5o DerS e Cement Seal. XY R 50
bE A
D
SN b
QAP e B
_ﬂdb- 144313 63431.3
55 T DA seh. 80 PVC, R RG100
o3 2inch diam. Blank §
o0 Casing {1 K
pQCr
. ;-B"k_ . A
%--Bﬁ oy
B CF N
o} 4426.3 Q Q
S0 Q.0 )Qe. 1 &
QT &
b -
o D
o] 1
R ] < K
o 044213 N
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES:
HEA - Hollow Stem Auger SG - Soll Gas
S5A - Solid Slom Auger 80 - Soil from Corn
HA - Hand Auger GW - Groundwelar Sample
AR - Air Rotary NX - 2.1" Rock Core
DTR - Dual Tube Rolary GP - Gaoprobe
FR - Foam Rotary HP - Hydro Punich
MA - Mud Rotary 88 -+ Split Spoon
RC - Raverse Circutation ST - Shetby Tube
CT - Cable Too! WS - Wash Sample
JET - Jaliing OTHER:
3] - Diiving AGS - Above Ground .
DYC - Dnil Through Casing Surface Reviewed by: Date:




CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Reno, NV 89511

Sheet 2 of 10

Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Number; 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

-

CTM MW CTM2001.GPY COM_CORP.GDT $/6/01

Sample

L\+]
0,
= tdentification

Sample
Stratum
Designaticn

Material
Description

Well Construction
Detail

<! Field instrument
<l Reading {ppm)

%]
=

SO

S0 0.0

T

a\.)
oG]

O OV ¢

RN
,Q;:.Gc.y

B f"?

[
A;p

50 [CTM-SL-MW12D-35-032301 | 1200 | Gw

BVW/EGUTM-GW-MWI2D-40-032301| 428

AN

SANDY GRAVEL: Cobbles and
Boulders, 30-40% Fine to Very Coarse
Grained Sand, Subrounded to
Subangular Gravel/Cobbles, Wet,
Grayish Brown.

A A I Tl
O

&

ATt A Tt

AT
LIF |

ML

SILT: Light Brown, Stiff, Non-Plastic,
Minor Rust Moltling, Dry to Damp.

SO [CTM-SL-MWI2D-50-032301 | 122 | swW

S0 28

GHAVELLY SAND: 20-25% Gravet
and Cobbles, Subrounded to Rounded,
Fine to Very Coarse Grained Sand,
Loose, Wel, Poorly Sorted, Brownish
Gray.

] Volclay Grout Sea.

Centratizer

4417.3
24.0

44153
EURER:
26.5

4385.3

ks 0
56,5
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Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

.
[T <
2 E&leg Elev
g— 2 Sample .E‘g, 28 Material Denth Well Construction
8 Identification ce|BD Description P Detail
o o R|P3 .}
T @ [a
ir £
50 50 | sw
> >
EWISOCTIM-GW-MW120-65-032301] 5.0 § g
GM | SILTY SANDY GRAVEL: 15-20% Silt, N >
Non-Plastic, 20-25% Fine to Very > é
Coarse Grained Sand, Subrounded to RN
58] Ti Rounded Gravel and Cobbles, Loose, >
Wet, Grayish Brown. <
.\\ %
% %
50 12 > 7L
>
GM | SILTY SANDY GRAVEL: 20-25% Silt, Higrs
Non-Plastic, 20-25% Fine to Very L b §
Coarse Grained Sand, Subrounded to Fol R
ED G TM-BL-MWI2D-80-022301 368 Rounded GI’&VEﬂ and CObbf&S, LOOSQ. g §
Wet, Grayish Brown. s 0 b
o P § %
25§ S %
o P N 43563
GW |{CTM-GW.-MW120-86-032307 ,,, | Bfd.a
4 0% 86.5
i
50 45 :_‘: Tl ts §
Wl | GRAVELLY SANDY SILT: 5-16% Fine  poI- 4
to Very Coarse Grained Sand, 5-10% #4008 § &'
Graved, Subrounded to Subangular, ol B R Q
w N Stiff, Non-Plastic, Grayish Brown, Dry to  f177 7~ §
Damp. Fl L y k>
SANDY SILT: Minor Clay (5%), Stiff, Ja
5 - Moderately Plastic, 10-15% Fine 144 14846.3] S
Grained Sand, <1% Smait Gravel, Dry [ L[] 95 X
3w\ to Damp, Grayish Brown with Rust o T y
\Mottling. ;.Hii | §
MB | SILTY SANDY GRAVEL: 20-25% Silt, A5l
Non-Plastic, 20-25% Finse to Very = . i*
Coarse Grained Sand, Subrounded to -
Rounded Gravel and Cobbles, Loose, B 7 '\\
43413 el e
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Client: Washoe County Dept, of Wat
Project Location: Reno, Nevada

er Resources

Project Name: Centrai Truckee Meadows Remediation Dist,
Project Number: 8432-30734

CTM MW CTM2001.GP0 CEM_CORP.GOT 2/6/101

and Gray, Dry.

SILTY SANDY GRAVEL: 15-20% Silt,
Non-Plastic, 20-25% Fine to Very
Coarse Grained Sand, Subrounded to
Rounded Gravel and Cobbles, Loose,
Wet, Grayish Brown.

Siit, 26-30% Fine to Coarse Grained
Sand, Stiff, Modsrately Plastic,

Subrouned to Rounded, Wed, Grayish
Brown.

GRAVELLY SAND: 20-25% Gravel
and Caobbles, Subroundad to Rounded,
Fine to Very Coarse Grained Sand,
{Loose, Wet, Poorly Sorled, Brownish
Gray.

GRAVELLY SAND and SILT: 25-30% — P-II

SANDY SILT: Minor Clay {5%), Stiff,

- HWISQCTM-GW-MW12D-125-032301 24 - IML-SM
SwW
S0 | 4.0
ML
SW
S0 6.0

Moderately Ptastic, 10-15% Fine
Grainad Sand, <1% Small Gravel, Dry
to Damp, Grayish Brown with Rust
Mottling,

GRAVELLY SAND: 20-25% Gravel
and Cobbles, Subrounded to Rounded,
Fine to Very Coarse Grained Sand,
Loose, Wet, Poorly Sorted, Brownish
Gray.

o
28,5 .
i [=1 e B
a8 Sample %; 28 Material 52 I%EJE—"{F\ Well Construction
E e ldentification gc|gEm Description g5bep Detait
3 5|58 571 @)
B D Q
& 43413
50 1§ 1 MR | \Wet Grayish Browsn, 100
SANDY SILT: 20-25% Fine Grained - . >
Sand, Stiff, Moderately Plastic, Q
Miceceous, Mottled Light Brown, Brown i~ 7]
and Gray, Dry. " |
4336.3)] %
S0 14 105
SM 1 SILTY SAND: 20-30% Silt, Fine to %
Medium Grained Sand, Loose, >
GW CTM-GW-MW120-107-03230 Non-Plastic, Wet, Grayish Brown. 4
5P| SAND: Fine to Very Coarse Grained, %
55 = Loose, Wet, Welt Sorted, Brownish §
Gray. é
ML | GRAVELLY SANDY SILT: 35-40% %
Fine to Coarse Grained Sand, 15-20%
Gravel, Subround to Rounded, Loose, §
=0 10 Non-Plastic, Wel, Grayish Brown. Q
%__4325.3
| 430418
$16.5
S| GILTY SAND: 30-30% SIlt, Fine to >
e Medium Grained Sand, Loose,
Non-Plastic, Wet, Grayish Brown.
S+ SANDY SILT: 20-25% Fine Grained
Sand, Stiff, Moderately Plastic,
SO 27 Wicaceous, Mottied Light Brown, Brown

RSN Y S S USYS Y SYSUSYSYSGSUSYSY N




C EW/SQCTM-GW-MW12D-165-03260] 3.0
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Sheet 5 of 10

Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Sample

a
e identification

Sample
= Fieid Instrument
©! Reading {ppm)
Stratum
Designation

Materiat
Description

o
o
wd

Graphic

(ft

Elev.
Depth

}

4301.3

Well Construction
Detail

%
=

ML

SANDY SILT: 15-20% Fine Grained
Sand, Stff, Plastic, Light Brown with
Mottled Rust, Damp.

=3

ML

S0 2.0

SANDY SILT: 15-20% Fine Grained
Sand, Stiff, Plastic, Dark Gray with
Mottled Rust, Damp.

Mt

GW [CTM-GW-MWI12D-147-03230 ML-SM

SANDY SILT: 15-20% Fine Grained
Sand, Stiff, Plastic, Grayish Brown with
Mottled Rust, Damp.

ML-SM

S0 [+X¥]

50 1.0

S0 1.0

50 1.0

GRAVELLY SAND and SILT: 25-30%
Silt, 25-30% Fine to Coarse Grainad
Sand, Loose, Non-Plastic, Welt,
Subrounded to Rounded Grave! and
Cobbies, Grayish Brown with
Intermittent Rust Staining.

GRAVELLY SAND and SILT: 5-10%
Silt, 30-35% Fine fo Coarse Grained
Sand, Loose, Non-Plastic, Wet,
Subrounded to Rounded Gravel and
Cobbles, Grayish Brown with
Intermittent Rust Staining,

e o st o e
3 ,

ML-SM

80 3.0

GRAVELLY SAND and SILT; 25-30%
Silt, 25-30% Fine to Coarse Grained
Sand, Loose, Non-Plastic, Wet,
Subrounded to Rounded Grave! and
Cobbles, Grayish Brown with
Intermittent Rust Staining.

U‘l?’

42953

44649
1465
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Client; Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

CTM MW CTM2001.GP) CEM_CORP.GDT 2/8/07

T -
EEI_§
a | ES L
2 3 Sample % =0 Materia! £2 gﬁ Well Construction
B Identification 2c|g 2> Description 83 fp Detail
@ 250 g G {ft)
s O
L 4261.3
S0 50 IML-SM Bid i BEEN)
SABL N
el
GW |[CTM-GW-MWi2D-182-03260 MH | SAMNDY SIET: 10-20% Fine 10 Coarse FEE i §—
Grained Sand, Stiff, Non-Plastic, Dry to At - Q
Damp, Micaceous, Grayish Brown. RS §
|11 4266.3] Q %
50 20 TLLET 185 §, %
ME-SM|  GRAVELLY SAND and SILT: 25-30% o s ] % %
8iit, 25-30% Fine to Coarse Grained S .
Sand, Loose, Non-Plastic, Wet, Hol 4 >
Subrounded 1o Rounded Gravel and RS 7] Q
Cobbles, Grayish Brown with 4 15142513
S0 5.0 Intermittent Rust Staining. ),;-)'.,'5: 19
P §,
sl %
R &
L P "]
AN &
AN S . $’
P
50 70 = % ’Q
:d
)‘. % %
ke
GW |CTM-GW-MWI2D-197-03260 v > §v
. i
M SILTY SAND: 20-25% Silt, SHghily e ‘Q ‘Q
Stiff, Mon-Flastic, Fine to Coarse &
Grained Sand, Grayish Brown, Wet. \Z
50 ) &
MH { SANDY SILT: 20-25% Fine Grained Q
Sand, 8tiff, Micaceous, Non-Plastic, -
Grayish Brown, Dry tc Damp. % %
| 4235.3
M GHAVELLY SAND and SILT: 25-30% % %ﬁﬂﬁ‘ﬂa
Silt, 25-30% Fine to Coarse Grained 206.5
Sand, Loose, Non-Plastic, Wet, &
Subrounded to Rounded Gravsl and Q
Caobbles, Grayish Brown with §
Intermittent Rust Staining. Q
50 18 % &
50 4.0 % %
GW [CTM-GW-MW12D-217-03260 § §
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Sheet 7 of 10

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

SEl o
@ EElES 2 | Etev
g 4 Sample R Material 2 2| Bouth Well Construction
s Identification £EIED Description w3 fp Detail
w o RiDg S (f}
T O £
ir &
o) 0.0 1 sM &
S0 2.0 §
50 20 %
S0 2.0 %
> e
35608
4 2365
GW [CT T GWIAWi2D-237-05560 & %
50 10 1 GM | SILTY SANDY GRAVEL: 15-20% Silt, Q §
Stiff, Loose, 15-25% Fine 1o Very Q
Coarse Grained Sand, Siit is Cemented,
Subangutar to Subrounded Gravel and
Cobbles, Grayish Brown, Dry to Damp, Q
Non-Plastic. % %
GM | SILTY SANDY GRAVEL: 20-30% Silt, >
Stiff, Loose, 25-30% Fine to Very \Q
Coarse Grained Sand, Siit is Cemented,
Subangular to Subrounded Grave! and
Cobbles, Grayish Brown, Dry to Damp, Q
Non-Plastic,
S0 3.0 % %
AW/ SCCTM-GW-MW12D-355.032701 64 % §
% <
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Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM2001.GPJ CDM_CORP.GOT /6

-
EE|l_ s
2w salEx i 2 Elev \
g- =4 Sample o 22 Material e 2 Depth Welf Construction
o Identification Z2e|8 % Description g ﬂp Detail
@ R (6] (fi.)
sl O
w 4181.3
50 20 | GM v 260
p“&:.._ ] % %
ML SANDY SILT: 10-15% Fine o Coarse 4176 3' % %
Grained Sand, Stiff, Non-Plastic, - 5__ 2]
Grayish Brown with Rust Staining, Dry. 5 2175
M SILTY SAND; 5-10% Silt, Fins to 46848
Coarse Grained Sand, Loose, -] 266.5
Non-Plastic, Grayish Brown, Wet. §'
ML SANDY SILT: 5-15% Fine to Meadium 4 4
Grained Sand, Stiff, Non-Plastic, - .
Brownish Gray, Dry. [4171.3]
56 G 70 % %
&4 | SILTY SAND: 5-10% Silt, Fine o R % %
Coarse Grained Sand, Loose,
Non-Plastic, Wet, Reddish Brown, §
intermittent Gravel/Cobbles (<1%}. ‘Q
ML SANDY SILT: 5-15% Fine to Medium & >
Grained Sand, Stiff, Non-Plastic, Q Q
Brownish Gray, Dry. &
&M SILTY SAND: 5-10% Silt, Fine to \Q
Coarse Grained Sand, Micaceous,
Loose, Non-Plastic, Wet, Reddish
SWTSOCTM-GW-MW12D-280-032707 10 |(3r$:;r)1, Intermittent Gravel/Cobbles § %
<] Ya)
50 . RO U1 %é
80 2.0 % %
ML | SANDY SILT: 5-15% Fine to Medium % %
o Grained Sand, Stiff, Non-Plastic,
Brownish Gray, Dry.
=5 5 SILTY SAND: 5-10% Sit, Fine 10
Coarse Grained Sand, Micaceous, | 4145.3
Loose, Non-Plastic, Wet, Reddish ggggﬁ
Brown, Intermittent Gravel/Cobbles '
GW |CTM-GW-MW120-297-03280 (<1%). \
ML SANDY SILT: 5-15% Fine to Medium
Grained Sand, Stiff, Non-Plastic, - .
Brownish Gray, Dry. 4141.3
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist,

CTM MW CTM2001.6PJ COM_CORP.GDT 9/6/01

E e
£EI_§
@ o E= L
2 4 Sample %; = Material 59 |5E_:_F_\;f~, Weli Construction
& Idenification £E|ISD Deseription &3 fp Detail
28] o a|9g o (ft.)
wal o
L
50 10 | ML N N
S SILTY SAND: 5-10% Silt, Fine 1o "\4 §//
L) Coarse Grained Sand, Micaceous, \f: %
Lease, Non-Plastic, Wet, Reddish ',\/ \/
Brown, intermittent Gravel/Cobbles % d‘
ML L (<1%). i B § %
SANDY SILT: 5-15% Fine to Medium Y%
- 5 Grained Sand, Stiff, Non-Plastic, 4136.3 % \4
$O : Brownish Gray, Dry. 05 }, \/
SILTY SAND: 5-10% Silt, Fine to - ) X
i | NN
Coarse Grained Sand, Micaceous, N | SEN
Loose, Non-Plastic, Wet, Reddish é ‘é
Brown, Intermittent Gravel/Cobbles 5 ] §4 \«‘
<1%). IS
SANDY SILT: 5-15% Fine to Medium u N él‘ '{(;
Grained Sand, Stiff, Non-Plastic, Dark 14131.3 }\s R 4131,
SO 1.0 Gray, Dry. 31 Bentonite Pellets 316.0
J N 11268
4126.3]  20x40 Fine Sand. [ 3145
50 2D 15
GW |CTM-GW-MWI2D-377-03280 ¥ T
" N | 41228
B .~ 10x20 Colorado |-.] {-.] 3185
4121.3) Sitica Sand
0 G0 56
4116.3 ]
501 40 . 25
B N Sch. 80 PVG, |-
2-inch diam, Screen |,
ST BTV SAND: 20-25% Sill, Fing 16 with 0.020dnch |-
Coarse Grained Sand, Looss,
Nen-Plastic, Dark Gray, Wet,
S0 40
M SILTY SAND; 5-1G% Silt, Fine to
Coarse Grained Sand, Loose,
Non-Plastic, Dark Gray, Wet.
:fa) 16
50 [CTM-SL-MWi2D-336-032807
85 [CTM-SLRW120-337-652607 WML} SANDY SILT: 5.15% Fine 16 Medium i
Grained Sand, Stiff, Non-Plastic, Dark - o
Gray, Dry.
4101.3
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist,

Project Number: 8432-30734

Sample

a
= Identification

Sample
Stratum
Designation

Material
Description

Graphic
Log
w]

[1*]

L)

5

Well Construction
Detail

=| Field Instrument
@l Reading {(ppm)

=
=

SC 10

S
o
[<w)
[v3]

GW |CTM-GW-MW120-346-03280

CTM MW CTM2001.GP) COM_CORP.GOT 9601

F
o
D
b

G

;

e
)
&
—

!

F
<
=
(o]

1L

[.

]
o
[4]

140953

34648

3465
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Sheet 1 of 2

Client: Washoe County Dept, of Water Resources
Project Location: Rene, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Prilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson
Drilling Date: Start: 3/23/01
Borehole Coordinates:

N 14,863,685.33 FE 2,284,776.05
Development Date: Start 3/28/01 End 3/28/01

End: 3/23/01

Casing Elevation {ft.}: 4450.05
Total Depth {ft.): 56

Depth to Initial Water Level (ft. BGS): 39

Development Method: Pumping
Field Screening {nstrument: PiD
Logged By: B. Richmond

Top of Riser Efevation (ft.}:

CTM MW CTM2001.GPJ CDM_CORP.GDT 9/6/01

58| «
o E & E'g £ El
eg Sample Eol38 Material g 2| 52 Well Construction
o Identification ggifx Description &3 ﬁp Detail
[47] o R D 1G] {ft.)
T @ O
i &
Protective Casing
Ground Surface v
SP | Surtace: Asphalt Morrison
Fiush-Mount Traffic
GRAVELLY SAND: Very Loose, Dry, Yauit, $2-inch diam.
Dask Brown, Granite Cobbles, 70%
Sand, Poorly Soned, 10% Sil,
Subrounded. §
1 d445.1
S0 o0 Cement Seal. 5.0
Sw I SAND: Medium Grained, Well Sorted, 1 %
Drry, Dark Brown, Very Loose, Litie or >
no Fines, §
{ 4440.1
50 0.4 Sch, 40 PVC, 10.0
GW | SANDY GRAVEL! Very Loose, Dry, 2-inch diam. Blank
Coarse Gravel, Dark Grayish Brown, Casing
Poorly Sorted, Subangular {o
LSubrounded. L L L é -
50 0.0 %
o A4
3El 4430.1 N
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES:
HSA - Hellow Stom Auger SG - ScoliGas
S5A - Solid Slem Auger 80 - Soil hom Com
HA - Hand Augar GW - Groundwaler Sample
AR« AT Hotary WY - 2.1" Rock Core
CTR - Cual Tuba Rotary GP - Gooprobe
FA - Foam Fotary HP - Hydro Punch
MR - Mud Rolary 88 - SplilSpoon
BC - Hoverse Ciroukation ST - Shelby Tube
CT - CableTool WS - Wash Sample
JET - Jetling OTHER:
[n] - Diiving AGS - Abova Ground .
DTC - Drill Through Casing Surace Reviewed by: Date:
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Reno, NV 89511 138
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
HW:
o ol E= o
28 Sample %; 38 Materia! £ gf‘%} Well Construction
g Identification ER R Description g 510ep Detail
17ss Te|lang & (1.
5 © o]
ir €
50 0.0 | GW
[Boutder] BOULDER :%f ‘:5*
0%
SN
>
K &
SIS
- NEN
SW | GRAVELLY SAND: Goarss Graned YR
55 ) Sand with Gravel, Very Loose, Damp, x‘ \4
| Dark Brown Gray, Poorly Sorted, )’ ":/
smastSubrounded, Little Fines, 70% Sand. YR
BOULDER N N oz
Bentonite Peltets _7.0
SW | GRAVELLY SAND: Coarse Grained
Sand with Grave!, Very Loose, Damp,
Dark Brown Gray, Poorly Sorted, 44201
70} (X! Subrounded, Little Fines, 70% Sand, 4020 Colorada |-, 1300
Silica Sand -] i
80 0.0
Sch. 40 PVC, |-
2-inch diam. Screen { .
with 0.020-inch {". -
Slots ¢
SM GRAVELLY SILTY SAND: Coarse Ay
Grained Sand with Gravel, Loose,
o E;ﬁ:géﬁwmi 3' 353_5939_6‘;;;3‘1“ S \ Damp, Dark Brown Gray, Poorly Sorted,
S0 5§ Subrounded, 70% Sand, 20-30% Silt,
Low Plasticity.
S0 G TM-SL-MW135-41-082301 IBouidery GRAVELLY SILTY SAND: Medum
53 JCTM-SL-MW135-41.5-032301 Grained Sand with Gravel, Loose, Wet,
Light Brownish Gray, Poorty Sorted,
s | |Subanguler, 50% Sand, 20-30% Silt,
Low Plasticity.
BOULDER
5] 55 GRAVELLY SILTY SAND: Medium
Bt . e R IO oo N Grained Sand with Gravek Loose-,--Wet.- .
Light Brownish Gray, Poorly Sorled,
Subanguter, 50% Sand, 20-30% Silt,
Low Piasticity.
gﬁ SILTY SAND: Light Brownish Red,
Low Plasticity, Oxidized, Fine Grained,
Hard.
GRAVELLY SILTY SAND: Medium
g0 (i)} Grained Sand with Gravet, Loose, Wet,
Light Brownish Gray, Poorly Sorted,
Subanguler, 50% Sand, 20-30% Silt,
Low Plasticity,
g0 0.0 - __ggliﬁ
y A
260
4390.1
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Sheet 1 of 2

Client: Washoe County Dept, of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Drilling Method/Rig: Scnic/Roto-Sonic 150
Drillers: Nathan Jackson
Drilling Date: Start: 3/21/01
Borehole Coordinates:

N 14,860,981.17 E 2,278,705.46
Development Date: Start 3/27/01 End 3/27/01

End: 3/21/01

Casing Elevation (ft.;; 4470.79
Total Depth {ft.}: 26.5

Depth to Initial Water Level (ft. BGS): 7

Development Method: Pumping
Field Screening Instrument: PID
Logged By: B. Richmond

Top of Riser Elevation {ft.}:

CT MW CTM2001.6PJ COM_CORP.GDT 94601

o
EEl_§
2 S2 E5 i 2 | Etev. ,
E o Sampie tol2d Materiat 2 2| Septh Well Construction
T Identification £2igs Description [cfha] ﬂp Detail
) o225 g 3 {f)
T o L0
ir =
Protective Casing
4470.8] Ground Surface
sS4 | Surface: Asphait R Mortrison
SO Fiush-Mount Traffic
GRAVELLY SILTY SAND: Damp, ol b Vault, 12-inch diam.
Dark to Light Brown, Firm, 30% Gravel, §L-R 11 Sch. 40 PVC,
50% Sand, 20% Silt. 4 e 2-inch diam. Blank
ks Casing in Cement i
Bl Seal |
AN Bentonite Pellets |-
50 0 N 10x20 Colorado |
s -D-R'-_ Silica Sand |,
RS Sch. 40 PVC, |
LRIl -} 2-inch diam. Screen |-
AW C T a W HS-T-0a2 10 ML | SANDY CLAY 11 ; -
50 |CTM-SL-MW145.7-032101 ] H i with 0.020-inch | -
SF T GRAVELLY SILTY SAND: Damp, R Siots §.-
= Dark lo Light Brown, Firm, 30% Gravel, -
50% Sand, 20% Silt. NI
EE T ICTM-8G W14 0A-0532501 0.0 SILTY SAND: 70% Coarse Sand, 30% [ {]*]
' Silt, Light Brown, Wst, Low Plasticity, BN
GP INFirm, A
SANDY GRAVEL: Light Brown, Wet, A0V
Little or no Fines. b
80 [CTM-SL-MW14515038101 | 0.0 5]
B8 CTM-SLMWI45-17-032101 6
£1214450.8
EXPLANATION OF ABBREVIATIONS REMARKS
DALLING METHODS: SAMPLING TYPES:
HSA - Hotlow Stern Augor 8G - Soil Gas
S8A - Solld Slam Auger 30 - Soil lsom Cora
HA - Hand Auger GW - Groundwater Sample
AR - Alr Rolary NX - 24" Rock Core
OTR - Bual Tube Relary GP - Geoprobe
FA - Foam Rotary HP - Hydro Punch
MA - Mud Rolary 88 - Spht Spoon
RC - Ravarse Circulaion ST - Shetby Tubs
€T - Cable Tool WS - Wash Sample
JET - Jalling OTHERA:
0 - Drvi AGS - Above Ground
LT - Dri:;?arough Casing sﬁﬁe o Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

CTM MW CTM2001.6PJ COM_CORP.GET &

o
W
o | E= Bes
E- 2 Sample %; % o Material 59 é%g*‘tlﬁ Well Construction
S Identification LD Description L ﬂp Detail
7] o 8ih g @ (.}
Fo| o
e 4450.8
80 3.0 Gp 20
Eculder] BOULDER i
EM | SILTY SAND: Light Brown, Low .
Plasticity, Soft, 70% Coarse Grained
Sand, 30% Siit. -
4445.8 |
E] 1.0 25
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Contractor: Boart Longyear

Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson

Drilling Date: Star: 3/26/01 End: 3/26/01
Borehole Coordinates:

N 14,860,945.20 E 2,279,869.87
Development Date; Start 3/27/01 End 3/27/01

Casing Elevation {ft.): 4481.86

Total Depth {ft.}: 73

Depth to Initial Water Level {ft. BGS): 57
Development Method: Pumping

Field Screening Instrument: PID
Logged By: D. Dragan

Top of Riser Elevation (it.):

CTM MW CTM2001.GPJ COM_CORP.GDT 9/6/01

Er*-\
HN:
o aj g 2
g 4 Sample %; 29 Material 59 DE—e-‘; ‘:h Well Construction
5 identification cEi8D Description i ﬂp Detaii
& 55|58 ¢ | @
= @ ]
i
Pratective Gasing
Ground Surface ™
S | Surface: Asphalt R Morrison
: Fiush-Mount Traffic
SILTY SAND: Hand Augered, Minor 3 vault, 12-inch diam. Q é
amount Clay Matrix - possibly fill ¥
matarial. :
3 K & aares
50 0.0 - Cement Seal. % §Q 5.0
GM [ SILTY SANDY GRAVEL: Rounded % %
Cobbles and Boulders, Silly Brown > §v
Sand Matrix, Dry. i § Q
{44719
5S¢ [CTM-SOMWIES-10-032601 | 0.0 Sch. 40 PVC, 10.0
" 2-inch diam, Blank § §
Casing é Q
)‘.;‘.‘ “ % %
KiQ
SO 0.0 b J03)% % %
bkl a
15k 4 K
bl
R
B aget.0 NN
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES;
HSA . Holtow Stem Auger 8G - Scil Gas
8BA - Sulid Stem Avger 50 - Sollfrom Core
HA - Hand Auger GW - Groundwater Sample
AR - Air Botary NX - 217 Rock Corg
BTA - Dual Tubs Rolary GP - Gaopiobe
FR - Fooam Rotary HP - Hydro Punch
MR - Mud Rotary S5 - Sphit Spoon
RG - Reverse Circulatlon ET - Shalby Tubg
CT - Cabls Tool WS - Wash Sample
JET - Jotting OTHER;
+] - Diiving AGS - Above Ground .
BTC - Prit Through Caslng Surlace Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: B8432-30734

Well Construction
Detail

Material
Description

Sampie

| Elev.
ldentification 3 Depth

Sample
Type
Field Instrument
| Reading (ppm)
Stratum
Designation
Graphic

«©
=
w

¥
[
o

R

AN

N

R

oy

N

X

50 0.0 | GM | SILTY SANDY GRAVEL: Rounded
Cobbies and Boulders, Siity Brown
Sand Matrix, Damp.

R

NN

X

&

SM | SILTY SAND: Rounded Gravel (<5%),
Tanish Brown, Loose, Fine Grained

Y

N

SN

80 0.0

&

Sand, Damp.

GM | SILTY SANDY GRAVEL.: Rounded
Cobbles and Boulders, Silty Brown
Sand Matrix, Damp.

%

X

)

&

N

N

44419

?
5,

SO 0.0

B
=
[=3

Bentonite Pellels

44369

CTM MW CTM2031.GPS COM_CORP.GOT S/8/101

| NNV NYNGSNYNG NN

SO 0.0

Silica Sand .

Sch. 40 PYC, |- |
2-inch diam. Screen |,
with 0.020-inch 1. -
Slots {1

. 10x20 Colorado 1.1 [ 450 .}




CAMP DRESSER & McKEE Sheet 3 of 3

NITORING
CDM NITC

I N
7025 Longlay Lane, Ste 20 I— E T A i L

2=
=mQ

Reno, NV 89511 -158
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
€ =
&
@ E5led
'gl 2 Sample % wEe Material Well Construction
s Identification EEIR S Description Detail
@« P8
sl o
i

7]
=

GW [CTM-GW-MW155-60-032601%

5P GRAVELLY SAND: Loose, Tan
Brown.

GM | SILTY SANDY GRAVEL: Rounded
Cobbles and Boulders, Silty Brown
Sand Matrix, Waet,

50 [CTM-SO-MWIES-70-032607 | 0.0

CTM MW CTMIOUL.GPJ COM_CORP.GDT 9/6/01

S5 {CTM-SO-MW1E5-72-032801 TISW.SH| SAND: Coarse Grained, 5% Fine
Sang/Silt.

Tp 1
(%]
4]
19> ]
e

gk

T
]

T 1
Lo
el
—
©

e 1

(7]
g2

o
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Client: Washoe Ccounty Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Drilling Contractor: Boart Longyear

Drilling Method/Rig: Sonic/Rote-Sonic 150
Drillers; Nathan Jackson
Drilling Date: Start: 3/15/01
Borehole Coordinates:

End: 3/15/01

N 14,8568,163.43 E 2,282,372.40

Development Date: Start 3/29/01 End 3/29/01

Casing Elevation ({ft.}: 4438.79

Total Depth {ft.): 40

Depth to Initial Water Level (ft. BGS): 26

Development Method; Pumping

Fieid Screening Instrument: PID

Logged By: D. Dragan

Top of Riser Elevation (ft.):

CTHM MW CTM2001.GPS COM_CORP.GDT /601

o
HW:
o ol ES 2
g g Sample -E ol 2 B Material 5D %%1 Weil Construction
G Identification 2E|8D Description @ fp Detail
o “8lng (G} (fr.)
E @ o
ir =
Protective Casing
_14438.8| Ground Surface -
ML | Surface: Asphait drxdy 0 Morrison
114 -{ Flush-Mount Traffic
SANDY SILT: Tan, Possibly Backfili, EEYE Vault, 12-inch diam.
Dry, Hand Augered to & fest, RSy n > %
11044338 R %_4433.3
30 [iXi) Ja448] 5 Cement Seal. %2 § 5.0
§G |CTHM-SG-MWI65-0A-031501 ARNES R % %
11 |-14428.8] | 4428.8
50 1.0 S R Sch. 40 PVC, R’Q %’; 100
50 (CTM-SL-MW163-10.5-031501 ML GRAVELLY SANDY SILT: Dry, Light W -4 2-inch diam. Blank §
Gray, 20% Cobbles and Gravels. 4047 Casing
y 4T | . 4426.8
Bentonite Pelists 120
&M SILTY SAND:'Tan, Fine Grained o . N
Sand, Dry.
_4423.8
10x20 Cotorado .1 [-.]75:0
‘. Silica Sand |,
EM-8F| SILTY GRAVELLY SAND: Brown, 5
SiEP Fine Grained Sand, 20% Gravel and A
Cobbles, Dry. i
SILTY GRAVELLY SAND: Gray, Fine s
Grained Sand, 20% Grave! and e
171 4418.8 2144188
EXPLANATION OF ABBREVIATIONS REMARKS
DHRILLING METHORS: SAMPLING TYPES:
HSA - Huollow Stam Augaer SG - SollGas
SSA - Soiid Stom Augar S0 - Soilirom Core
HA - Hand Auger GW - Groundwater Sample
AR - Air Relary NX - 21 fRock Core
DTR - Dual Tube Rotary GFP - Geoprobs
FA - Foam RAotary HP - Hydre Punch
MR - Mud Rolary 88 - Splil Spoen
RS - Reverse Circulation 8T - Shetby Tuba
CT - CablaToo WS - Wash Sampla
JET - Jatting OTgEn- Above Ground
o - Drbvi AGE - ova Groun
oG - D:-ll\;l'?'amughf:asing Sutface Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

58 CTM-SL-MW165-35-031501 1.0

Clayey Sily Sand with Gravels and
Cobbles.

SILTY GRAVELLY SAND: Olive Gray,
Clay, Fine Grained Sand, Gravel and
Cobbles, Rounded, Wet.

SO 1.0

CTH MW CTMZ0 GRS COM_CORP.GDT 9601

T
28| 5
ar ol e &
52 Sample EC|2E Material £ o} Elet Well Construction
B identification 2cido Description & fp Detail
a =3ip g 1G] {ft)
B2 QO
u- 4418.8
BE/SOCTIN-5G-MW16S-20A-031501] 2.0 [s#-5F Cobbiles, Rounded, Dry. i 20 Sch. 40 PVC, | | 1200
plusy 2-inch diam, Screen ; =]
ot with 0.020-inch 1.~
P1G Slots [
GW CTM-GW-MW165-26-031507 A
sM-3P| SILTY GRAVELLY SAND: Olive Gray, i
Fine Grained Sand, Gravel and L
Cobbies, Rounded, Wet. o b
50 00 jf :
SM-EF| SIL.TY GRAVELLY SAND: Olive Gray, _;I :
Clay, Fine Grained Sand, Gravel and 40
Cobbies, Rounded, Wet. el b
§0 [CTM-E-FW185-34-031561 3| SANDY GRAVELLY SILT: Olive Gray, AL
<10

-+ | 4308.8

~40.5

AQUR.3
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Contractor: Boart Longyear

Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Phillip Cramer

Drilling Date: Start: 3/19/0% End: 3/21/01
Borehols Coordinates:

N 14,858,289.59 E 2,286,176.02
Development Date: Start 4/9/01 End 4/9/01

Casing Elevation {f.}: 4424.67

Total Depth (ft.): 201

Depth to Initial Water Level {ft. BGS): 26
Development Method: Pumping

Field Screening Instrument: PID
Logged By: K. Dierberger

Top of Riser Elevation {ft.);

CTM MW CTM200T.GP COM_CORP.GOT $/7/01

=
[ =
@ E&|s2 £ | Elav
5 a Sample Eals & Material 5 2! Bepth Well Canstruction
52 Identification 2eld¢o Description &3 fp Detail
@ S eln g & (i)
] &)
i &
Protective Casing
Ground Surface -
ML | Surface: Lawn Mornson
= Flush-Mount Traffic
SANDY SILTY CLAY: 30-40% Fine To Vault, 12-inch diam. Q
Medium Grained Sand, 20% Silt, Plastic
Clay, Stiff, Brown, Grass Roois, Moist,
1% Gravel,
GRAVELLY SAND: 10-20% Gravel,
Subrounded to Subangular, Fine to 44197
50 ) Coarse Grained Sand, Brown, Dry, Cement Seal. %"‘5,0 )
Loose. %
| 4414,7
S0 10 Sch. 80 PVC, 10.0
2-inch diam. Blank
Casing
5P | GRAVELLY SAND: 20-30% Gravel >
-+ |- and Cobbtes, Subrounded to - 4 SRR o
Subangular, Fine 1o Coarse Grained
Sand, Brown, Damp to Moist at 20 feel,
Lopse. Q
50 20 %
.714404.7 g 4404,7
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES:
HSA - Hollow Stem Avger SG - SoHGas
SSA - Solid Slem Auger SO - Soil from Core
HA - Hand Augor GW - Groundwater Sample
AR - Alr Rolary NX - 2.1" Aock Cora
DYR - Duat Tuba Relary GP - Geoprobe
FR - Foam Astary HP - Hydro Punch
MA - #ud Batary S5 - Spil Spoon
NE - Roverse Gireulation ST - Shelby Tube
CY - Gable Too WS - Wash Sample
JET - Jatting OTHER:
D - Drving AGS - Abovo Ground R
DTG - Dl Thigugh Casing Sutace Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

CTM MW CTMZ20M.GP) COM_CORP.GDT @711

.
2El. 5
o |l ES o .
g & Sample %; 28 Material 52 DE:;Q‘%‘] Well Construction
g Identification RSNy Description g3 ﬂp Detail
@ 5815 3 a )
BL 4
i 4404.7
50 10 | 8P =1 20§ Volclay Grout Seal. % § 200
S 1 SAND: Medium to Very Coarse T Q
Grained, Grayish Brown, Wet, Weil .
Sorled, Loose. §
4399.7] Q
S0 6.0 5 % %
|4394,7 % %
S0 2.0 it Q
GW [CTM-GW-MWI170-32-031901 E ‘Q ‘Q
S0 [CTM-SL-MW17D-32-031901 . % %
ML CLAYEY SILT: 5-10% Clay, Stiff, 43897 % %
S0 20 L Oamp, Moderately Plastic, Well Sorted, ddddad 35
=14 Brown with Black Mottling Grading to e . §‘
i
Dark Gray. 75578 i \/2
SILTY SAND: 5-15% Sft, Fine 10 poo%% §, §.
Medium Grained Sand, Grayish Brown, | Bdip _ 4 \Q
Wet, Loose. 4
<srgi SILTY CLAY: Plastic, SHiff, 5-10% Siit, & - §
Dark Gray, Dry, <1% Gravel. i i4384.7] Q
80 13 CLAYEY SILTY SAND and GRAVEL; r i :’ 4
5-15% Clay, Stiff, Plastic, 5-15% Silt, T i
15-25% Medium to Very Coarse ey
Grained Sand, Subrounded to 3 SR - >
Subangular Gravel and Cobbles, Brown, [ef.Pq ] Q
Moist. L Pl §,
s loL 4 4
o Pi4g79.7) §, §,
=" DR 1.0 [sM-GML SILTY SAND and GRAVEL: Stiff,... ... .. 0T 45... 4 4 e ias
Piastic, 5-15% Silt, 15-25% Mediumto  |#fo.: .
Very Coarse Grained Sand, >
Subrounded to Subangular Gravel and LB ¢ ~ \z
Cabbles, Brown, Wet. -+ 10 B % %
IR 4374.7)
S0 60 g )
GW [CTM-GW-MWI7D-51-031801 B i % %
P
LG
e 0L - s
- |- .
:93‘-,?~_4369. /| 4
S0 35 o (} g 55 > %
xS _
e §
RN
AR § %
13 4G 1
rlsiassay \% N
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Client: Washoe Cou nty Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remadiation Dist.
Project Number: 8432-30734

CTM MW CTM2001.GPJ COM_CORP.GDT 9/7/01

o
-
o af ks 2
g2 g Sample %; 28 Material R gé%] Well Construction
G Identification £ciio Description [ fp Detail
] =5in? @ i)
gl O
W 4364.7
S0 0.0 [SM-GH FRTH 60 §’
SM | SILTY SAND: 5-10% Sift, Fine to Very Q
Coarse Grained Sand, 1% Gravei,
Loose, Wet, Grayish Brown. %
) 0 %
SM [ SILTY SAND: 5-10% Silt, Fine fo Very %
Coarse Grained Sand, 10-15% Gravel,
t.oose, Wet, Grayish Brown. 43557
SP-SMp SILTY GRAVELLY SAND: Loose, Centralizer 6905 2
55 55 10-20% Sili, 10-20% Gravel and 9.5
: Cobbles, Fine to Very Coarse Grained §' >
Sand, Grayish Brown, Wet, Subangular 4 Q
to Subrounded Gravel, Intermittent Jron >
Staining. 4
GW {CTM-GWIAW7D-74-031007 % %
50 1.0 % %
80 [(X9) § g
50 .20 §§ A
GW [CTM-GW-MW1{7D-94-031507 Q %
50 1.0 % §
Q %‘4325.?
% %39215.2
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Client; Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

CTM MW CTM2001.GPJ CDM_CORF.GOT 9701

o
HE:
K] al ES e
a 2 Sampie %‘; 28 Material £9 E%e-‘;—h Weil Construction
a identification 2glgo Description @31 Fep Detail
n 525y G (i)
@ o
ic 4324.7
80 70 [EF-5m w0 100 % > 955
. vy
50 1.0 § %
S0 |CTM-SL-MWH7D-110-032001| 5.0 % %
80 20 § g
GW [CTHM-GW-MWT7E-117-03200 % §
) P! % %
No Sampie Recovery. % %
80 "D 1 5™ | SILTY.SAND: 10-20% Siit, Fine to .- .. - . % % DUUURE o
SEE Coarse Grained Sand, Loose, Wet,
\Grayish Brown,
GRAVELLY SILTY SAND: 10-20%
Silt, 10-20% Gravel and Cobbles, Fine
to Very Coarse Grained Sand, Grayish
SFER Brown, Loose, Subangular to —gggg};
SFamly Subrounded Gravel, Wet with 159.6
) 30 Intermittent Dry intervals,
GRAVELLY SILTY SAND: 10-20%
.g_r";'_g% Silt, 10-20% Gravet and Caobbles, Fine
- V Grained S5and i
W |CTH G-I 17D-15503500 S ‘B"r B Eg’:srf’s“rgg;‘;ul af{'o'ﬁray's" %
Subrounded Gravel, Dry.
GRAVELLY SILTY SAND: 10-20%
5it, 10-20% Gravel and Cobbles, Fine
=5 1o Vary Coarse Grained Sand, Grayish
S0 O Lsm{l|Brown, Loose, Subangular to %
IR

Subrounded Graved, Wat with
Intarmittent Dry Intervals.

GRAVELLY SILTY SAND: 10-20%
Silt, 10-20% Gravel and Cobbles, Fine
to Very Coarse Grained Sand, Grayish
Brown, Loose, Subanguiar to
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Sampla

a
e Identification

Sample

Stratum
Designation

Material
Description

(o]
o]
-

Graphic

Weit Construction
Detail

| Field instrument
! Reading (ppm}

CTi-SL-MW170-140-032001

2
&=

D] 3.0

SP-Sh

S0 a0

ML

Subrounded Gravel, Dry.

GRAVELLY SILTY SAND: 10-20%
Silt, 10-20% Grave} and Cobbles, Fine
to Very Coarse Grained Sand, Grayish
Brown, Loose, Subangular to
Subrounded Gravel, Wet with
Intermiltent Dy Intervals.

SILTY SAND: 5-10% Silt, Fine
Grained Sand, 1% Gravel, Loose,
on-Plastic, Wet, Grayish Brown.

and, Stiff, Non-Plastic, Dry, Grayish

EANDY SILT: 10-20% Fine Grained
S
rowin.

GRAVELLY SILTY SAND: 10-20%
Silt, 10-20% Gravel and Cobbles, Fine
to Very Coarse Grained Sand, Grayish
Erown, Loose, Subangular to
ubrounded Gravel, Moist o Wet.

SANDY SILT: 20-30% Fine to Medium
Grained Sand, Stiff, Damp, Rust
Colored Banding, Grayish Brown,

SP-8M

on-Plastic,

GRAVELLY SILTY SAND: 10-20%

GW |CTM-GW-MW170-154-03200

S0 20

SM

Silt, 20-30% Gravel and Cobbles, Fine
to Very Coarse Grained Sand, Loosae,
Subangular to Subrounded Gravel,
rown, Wet.

SANDY SILT: 20-30% Fine 1o Medium

BM

Grained Sang, Stiff, Damp, Rust
Colored Banding, Grayish Brown,
Non-Plastic.

GRAVELLY SILTY SAND: 10-20%
Silt, 20-20% Gravef and Cobbles, Fine

8G 3.0

5P-Sh

o Very Coarse Grained Sand, Loose,
Subangular to Subrounded Gravel,
rown, Wet,

SILTY SAND: 5-15% Silt, Fina to

o

ML

Coarse Grained Sand, Loose, Grayish
rown, Wel.

SILTY SAND: 5-15% Silt, Fine 1o
Coarse Grained Sand, Loose, Reddish
Brown, Wet.

GRAVELLY SILTY SAND: 10-20%
Silt, 10-20% Gravel, Fine to Very
Coarse Grained Sand, Loose,

&M

Subrounded Gravel, Wet, Grayish
oW,

SANDY SILT: 10-25% Fine to Medium

8M

Grained Sand, Stiff, Dry, Brown,
Non-Plastic.

80 20

SI.TY SAND: 5-15% Silt, Fina to
Coarse Grained Sand, Loose, Grayish

GW {CTM-GW-MW17D-173-63200

CTH MW CTM2001.GPJ COM_CORP.GDT 97/01

S0 30

L

Brown, Wet,

SILTY SAND: 20-30% Silt, Fine to
Medium Coarse Grained Sand, Stiff,
Non-Piastic, Moist, Brown with Dark
Gray Motiling.

SANDY SILT: 5-10% Sand, Fine
Grained, Very Stiff, Non-Plasti¢, Dry,
Dark Gray to Dark Greenish Gray,

ML

SANDY SILT: 10-20% Sand, Fine

4 20x40 Fine Sand. &5

Bentonite Pellets

10x20 Colorado
Silica Sand

Sch. 80 PVC, |-

]

4285.7

A58gl2
159.5

4257.7
167.0

A254.2
i {705

..4250.7
174.0

| 4246.2
| AZ86Y
179.0
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Project Location; Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Sample

1]
[ 3
e Identification

Sampls
Stratum
Designation

Materiat
Description

Graphic

Elgv.
Depth
{f1.}

o]
&)
-l

Well Construction
Detail

«f Field Instrument
2t Reading (ppm)

o
=

W
v
&
=

S0 1.0

Grained, Very Stiff, Non-Plastic, Moist,
Dark Gray to Dark Greenish Gray, <1%
Wood Fragments,

WL

SILTY SAND: 20-20% Silt, Fine to
Medium Coarse Grained Sand, Stiff,
Non-Plastic, Moist, Brown with Rust
Mottling.

GRAVELLY SILTY SAND: 10-20%
Silt, 10-20% Gravel, Fine to Very
Coarse Grained Sand, Loose,
Subreunded Gravel, Wet, Grayish
Brown.

SANDY SILT: 5-15% Fine Grained
Sand, Stiff, Non-Plastic, Dry, Brown with
Rust Colored Mottling.

ML

1.0

SANDY SILT: 20-30% Fine Grained
Sand, Stiff, Non-Plastic, Damp, Brown
with Rust Colored Mottling.

W [CTRE-GW-MWT 7 O-TI2503200 EREN

CYM-SL-MWI170-192-032001

CTM-SL-MW17D-193-032001

S0 3.0

GRAVELLY SILTY SAND: 10-20%

Sit, 15-25% Gravel, Fine to Coarse
Grained Sand, Loose, Wet, Non-Plastic,
Reddish Brown and Grayish Brown,
Subrounded Gravel,

ML

SANDY SILT: 5-15% Fine Grained
Sand, Stiff, Non-Plastic, Dry, Brown with
Rust Colored Mottling.

SP-5M

SO 1.0

CTi MW CTM2001 GPJ CDM_COBP.GDT a7l

GRAVELLY SILTY SAND: 10-20%

Silt, 15-25% Gravel, Fine to Coarse
Grained Sand, Loose, Wet, Non-Plastic,
Reddish Brown and Grayish Brown,
Subrounded Gravel,

2-inch diam, Screan [,

with 0.020-inch |-
Slots |~
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Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Resources

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Drilters: Nathan Jackson
Drilling Date: Start: 3/19/01
Borehole Coordinates:

Drilling Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Aoto-Sonic 150

End: 3/19/01

N 14,859,840.54 E 2,286,510.29
Development Date: Start 3/26/01 End 3/26/0%

Casing Elevation (ft.): 4426.63

Total Depth (ft.): 35

Depth to Initial Water Leve] {ft. BGS): 19

Development Method: Pumping

Field Screening Instrument: PID

Logged By: B. Richmond

Top of Riser Elevation (ft.):

E ——
I
L) ol &= 2
23 Sampte % o 28 Material £ [%ﬁ%] Well Construction
@ e identification EEIE2 Description g fp Detait
w» =8|lnf & {f)
el o
iC X
Protective Casing
4426.6] Ground Surface E
FiLL | Surface: Asphalt 0 Morrison NG N4
- - Flush-Mount Traffic Rb »
FiL.L: Backiill Material for Street, Vaull, 32-inch diam. &
Gravel, Sand, Cobbles, Light Grayish [ 7] §
Brown. N > R 444236
i GRAVELLY SAND: 70% Sand, 30% Cement Seal. X \’. 30
Gravel, Loose, Light Brown, Increasing N »
Dampness with Depth, Poorly Soned, % 44216
; : . \ .
g0 0 Increasing Cobble Size with Depth. Sch, 40 PVC, Sj % 5.0
2-inch diam. Blank N &)
Casing l.(l‘ 4419.6
Bentonite Pellets 70
4417.1
10x20 Colorado |- 9.5
SE/SUCTH-5G-MWTSS-T0A-031001 1.0 Silica Sand |-
w1 a1z
Sch. 40 PVC, |- E=f . 145
50 2.0 2-ingh diam. Screen |-
with 0.020-inch [~
Slots |-
S0 {CTM-BL-MW1BS-1553 1901
7 14406.6

DRILLING METHODS:

CTHM MW CTM2001.GPS CBM_CORP.GET 921

HSA - Hollow Slem Avger
S8A - Solid Stem Auger
HA - Hand Auger

AR - Air Rolary

DTR - Dual Tube Rolary
FR - Fouam Rofary

MR - MudRoary

AC - Aeversa Circulation
CT - Cobla Too

JET - Jetling

D - Driving

OTC - Diill Through Casing

EXPLANATION OF ABBREVIATIONS

SAMPLING TYFES:

&G - SoliGas

80 - Sollirom Core

GW - Groundwaler Sampla
WX - 21" Rock Corae

GF - Geoproboe

HP - Hydro Punch

S5 - Sphl Spoon

ST - Shotby Tube

WS - Wash Sample
OTHER

AGE - Abova Ground

REMARKS

Surlaco

Reviewed by:

Date:
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

CTM MW CTM2001.GPJ COM_CORP.GDT /701

.
28l 5
o al E= k)
g & Sample %; 28 Material 52 DE_e_é \;h Well Construction
§ \dentification 25182 Deseription g3 - Detail
%] =8ing (51 ft.)
ol o
it o
GW/SQUTM-GW-MW18S-20-031901| 1.0 8P GRAVELLY SAND: Poorly Sorted,
Minor amount of Silt, 60% Sand, 30%
Gravel, 10% Fines, Dark Brown, Wet,
GP SANDY GRAVEL: Poorily Sorted, Little
of No Fines, Coarse to Medium Grainad
Sand, Minor Cobbies, Dark Brown Gray,
Wet,
50 1.0
ML | SILTY SAND: Hard, Low Plasticity, ]
Light Brown with Rust Streaks, Medium - -
SO |CTM-S1L-MWI8S-34-031803 Grained Sand, 50% Sikt, 50% Sand, 43916
88 [ETM-EUWIBE 35031907 | 1.0 Minor Cobbles, 5 |
| 4386.5 |
40
14381.6|
....... -45 "
1 4376.6 |
5
4371.6
5
4366.8
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Client: Washoe County Dept. of Water Resources Project Name: Centrai Truckee Meadows Remediation Dist.

Project Location: Reno, Nevada Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Drilfing Method/Rig: Sonic/Roto-Sonic 150
Drilfers: Phillip Cramer
Drilling Date: Start; 4/29/01
Borehole Coordinates:

N 14,865,509.94 E 2,294,834.61
Development Date: Start 5/15/01 End 5/15/01

Casing Elevation (ft.): 4408.89

Total Depth {ft.): 32

Drepth to Initial Water Level (ft. BGS): 16
End: 4/29/01 Development Method: Pumping
Field Screening Instrument: PID
Logged By: K. Dierberger

Top of Riser Elevation (it.):

CTM MW CTM2001.GPJ COM_GOAP.GDT 9/7/01

-
28l s
o & Ex 2
g 2 Sampie %; 2g Material £y %\ Waell Construction
e identification £g|8D Description ] fp Detail
bt o2|ng Gl (fr)
T 9 0
ir L
Frotective Casing
Ground Surface
ML Surface: Asphall Morrison
Flush-Mount Traffic
GRAVELLY SANDY SILT: Damp, Vauit, 12-inch diam. 4406.9
Slightiy Plastic, Soft, Brown, 20-25% . Cement Seal. o0
Fine to Medium Grained Sand, 10-15%
Gravel, 1% Organic Material.
A434.9
Sch. 40 PVC, 4&%39
2-inch diam, Blank -
20 0.0 Casing 0
- SFTTTGRAVELLY SAND: 40% Gravel, Bine b Bentonite Pellets wiors
to Coarse Grained Sand, Loose, a3 - i 1.
Subrounded 1o Subangular, Dry, Gray to 29'-&2( 10x20 Colorado e 70
Light Brown. L - Silica Sand
of3 -
E ,?9'-{33 14398.9] :
/SO CT SG-MW108-10-09280 1A 0.0 I o
qﬁ)“k* i Sch. a0 PVC, |-
TREN 2-inch diam, Screen |,
» Q- - with 0.020-inch §.
-uj&q- Slots |- 1
)‘ ’ <- - R
=3t)
Qe
of3e14393.9;
§C 1077 M | "GRAVELLY SANDY SILT: 10-159% 2 *‘6 K
Gravel, 30-40% Fine 1o Coarse Grained i .
SO [CTM-SL-MW1SS-15-042501 Sand, Non-Plastic, Soft, Subrounded, b
Damp to Wet, Brown. A = [
€14388.9
EXPLANATION OF ARBREVIATIONS REMARKS
DAILLING METHODS: SAMPLING TYPES:
HSA - Holtow Stem Auger 5G -+ Soil Gas
S83A - Sofid Stom Augor 80 - Seil lrom Core
HA - Hand Auger GW - Groundwater Sample
AR - ARk Retary HX - 2.1 Rock Core
BTR - Dual Tube Rotary GP - Gooprobe
FA - Foam RMotary HF - Hydro Punch
MBR - Mud Rotary 8% - Split Spoon
RC - Reverse Cleulalion ST - Sheiby Tuba
CT - Cabla Toot WS - Wash Sample
JET - Jelling OTHER:
D . b AGS - Above Groung
oTC - D:-ill‘?'rllawugn Casing Sutace Reviewed by: PRate;
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Reno, NV 89511 195
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
2Bl &
£ ol B35
g g Sampls %"5’, 2g Material Eﬁﬁ Wall Construction
e Identification 2o Description ﬁp Detail
@ S|P ] (it
@2 o
w 4388.9
S0 10 |SP-5M| GRAVELLY SILTY SAND: 10-15% Rl 20
Gravel, 10-15% Silt, Loose, Fine to Very |00
Coarse Grained Sand, Subrounded, el B
GW |[CTM-GW-MW195-22-042901 W Wet, Brown, AL
GRAVELLY SANDY SILT: 10-15% enges
5P} Gravel, 30-40% Fine o Coarse Grained [F5 |
Sand, Non-Plastic, Soft, Subrounded, i
Damp to Wet, Brown, ol
5 10 GRAVELLY SILTY SAND: 10-15% -8 3G
Gravel, 10-15% Siit, Loose, Fine to Very L[l h
Coarse Grained Sand, Subrounded, D]k
Wet, Brown. G
v
-

80 [CTM-SL-MW198-29-042001

55 |CTM-SL-MW185-30-042801 0.0 ML GRAVELLY SANDY SILT: 10-15%
Gravet, 30-40% Fine to Coarse Grained
Sand, Non-Plastic, Soft, Subrounded,
Tamp to Wel, Brown.

14373.9]
a5
4368.9]
4
14363.9]
LA5.

4358.9]

_ 5

Q . ant

5

& I

3

[1% - -

[

Q

O‘ - -

: 14353.9]

z 3

g | N

g T

&

=

=

(& - .

g A

=

g 43489
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CAMP DRESSER & McKEE Sheet 1 of 2
CDM MONITORING
WELL DETAIL

7025 Longley Lane, Ste 20

Rena, NV 89511 CTM-208
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist,
Project Location: Reno, Nevada Project Number: 8432-30734
Drilling Contractor: Boart Longyear Casing Elevation (Iit.): 4404.95
Drilling Method/Rig: Sonic/Roto-Sonic 150 Total Depth {ft.): 26
Prillers: Nathan Jackson Qepth to Initial Water Level (ft. BGS): 17.5
Drilling Date: Start: 3/15/01 End: 3/15/01 Development Method: Pumping
Borehole Coordinates: Field Screening tnstrument: PID
N 14,860,467.98 £ 2,294,992.76 Logged By: D. Dragan
Development Date: Start 3/27/01 End 3/27/01 Top of Riser Elevation (ft.):
EE s
@ | E= 2
g g Sample -E“,;‘, 28 Material =2 I% Well Construction
& Identification cel8o Description 8.3 Hp Detail
o S8|5 g G (1)
TI| 0O
ir
Protective Casing
4405.01 Ground Surface
FILL § ROAD BASE: Compacted Gravel and 4] Maorrison !w
tssesi-Cobbles. L. - Flush-Mount Traffic %,;
[ FILL: Dark Brown Silty Topsoil. Vault, 12-inch diam. &8
2 -1 Cement Seal.
3 i Sch, 40 PVC,
2-inch diam. Blank
Casing |-
Bentonite Pellets o
10x20 Colorado | - .
Silica Sand {--
S0 1.0 1 SM | SILTY SAND: Light Brown, Fine Sch. 40 PYC, |-

2-inch diam. Screen |
with 0.020-inch | 1
Slots |-

Grained, 80% Sand, 20% Silt.

FG!SO CTM-SG-MW208-10A-031501] 107 | GF SANDY GRAVEL: Brown, Cobbles

2-inch diam., Increased Cobble Size )0 - J
with Depth, Wet, o .B

PO ]

. e e af Al -
Y

SO |CTM-SL-MW205-735-031501 O .. -
A (]
a3 4320.0)

S0 1.0 29 S i
pOCT
of A0l —
25y =
b3 iy =
FALY ]
f%f‘ ¥ =
& 0.14385.0

EXPLANATION OF ABBREVIATIONS REMARKS

ORILLING METHODS: SAMPLING TYPES:

H8A - Hollow Stem Auger S5G - S50l Ges

S5A - Solid Stem Auger SO - Seil lrom Cora

HA - Hand Auger GW - Groundwater Samplo

AR - Air Fotary HX - 2.9 Rotk Core

OTR - Dual Tuba Retary GP - Geoprabe

FR - Foam Rolary HP - Hydra Punch

MR - MWudRolary S8 - Spht Spoon

RAC - Rovarse Chroulabion ST - Bhelby Tube

CY - Cabls Too! W5 - Wash Sample

JET - Jetting OTHER:

D - Driving AGS - Avove Ground R

DTC - Dl Thicugh Casing Surface Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

L

CTM MW CTMEOM.GPS CDM_CORP.GDT 8/7/01

P
A
z ol B S o
o3 Sample AL Material 2 of Eev. Well Construction
& identification 2E|8o Description g3 mep Detail
b %23 1] (i)
] ]
el o
50 2.0 | s | SILTY SAND: Medium to Coarse
Grained Sand, 10% Silt.
G TGV W05 28-031 501
S0 |CTM-SL-MW205-22-031501
- 1 4381.0
SM | SILTY SAND: Tan/Yellow/Orange, - 34805
%5 5 Fine Grained Sand, 10% Sitt. 4.5
' N 4379.0
26.0
| 4375.0/
30
4570.0,
5
4265,
0
4360.0]
4355.0]
50
4350.0
&5
4345.0
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WELL DETAIL
CTM-218

Sheet 1 of 2

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist,

Project Number: 8432-30734

Drilling Contractor: Boart Longyear

Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson

Drilling Date: Start: 3/16/01 End: 3/16/01
Borehole Coordinates:

N 14,865,699.20 E 2,284,464.83
Development Date: Start 3/26/01 End 3/26/01

Casing Elevation (it.): 4460.55

Total Depth {ft.}: 42

Pepth to Initial Water Level {ft. BGS): 23
Development Method: Pumping

Field Screening Instrument: PID
Logged By: [. Dragon

Top of Riser Elevation (ft.);

Sampie
Type

Sample
Identification

Field Instrument
Reading {ppm)
Stratum
Designation

Description

Elgv.
Depth

(ft.) Detail

Graphic
tog

Well Construction

Protective Casing

4460.6 | Ground Surface

&M 1 Surface: Asphalt

ROAD BASE: Hand Augered, Backfi
Dirt, Cobbles, Sand.

0 Moriison
- - Flush-Mount Traffic
Vault, 12-inch diam,

CTH MW CTMZ001.GPJ CDM_CORP.GDT $/7/01

" . N % 24056,6
Cement Seai. .
14455 6| §
’ &
5P | GRAVELLY SAND: Sandy Cobbles % o
and Boulders, Rounded. 4452,
Sch. 40 PVC, Q 8.0
2-inch diam. Blank aeine
Casing )
O CTM SGMWaTS-10A-031601| <1 Bentarits Pellets
4440.6
10x20 Coloradp |- 11.0
80 [CTM-SL-MW2T8-275-031601 Silica Sand )
80 15 N
RN W Ay TN
Sch. 40 PVC, |- | . j16.0
2-inch diam. Screen .
with 0.020-inch |,
: Slots [
%N 440.6
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES;
H8A - Hollow Stem Auger 8G - Soil Gas
S55A - Solid Stem Auger 80 - Soll from Gore
HA - Hand Auger GW - Groundwalsr Szmpla
AR - Alr Rotary NX - 21" Reck Cora
DTR - Dual Tube Rotary GP . Geoprobe
FR - Feam Rolary HP - Hydro Punch
MA - Mud Rotary S8 - SplitSpoon
RC - Aeverse Circulalion ST - Sheby Tube
CT - Cable Toot WS - Wagh Sampla
JET - Jalting OTHEM:
D - Driving AGS - Above Ground
DYC - Diiti Through Casing Sutace Reviewed by: Date:
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ONITORING
ngM&M ELL DETAIL
M-21S

9=

Rena, NV 89511 21
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
£El s
2z &l Ex 2
& 4 Sample %‘; 28 Malerial 5D E%Lﬂ;-r“ Well Construction
B Identification 2e|8o Description o fp Detall
i} N RO G} (i)
= © [m]
[l
§F
S0 1.0

GW [CTM-GW-MW218-26-031601

S0 1.0

SM 1 SILTY SAND: Brown, Wet, Coarse

. o e
=5 55 Grained, 10% Silt.

S5 CTM-SL-MW215-38-031601

CTM MW CTM2001.6P) COM_CORP.GDT 801

S0 [CTM-SL-MW215-38.5-031601




CAMP DRESSER & McKEE

CDM

7025 Longley Lanag, Ste 20

Reno, NV 89511

Sheet 1 of 7
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D AllL

CTM-22D

Client: Washoe County Dept. of Water Resources

Project Lecation; Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Centractor; Boarl Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers; Phillip cramer

Drilling Oate: Start: 4/17/01

Borehole Coordinates:
N 14,865,920.43 E 2,283,755.43
Development Date: Start 5/3/01 End 5/3/01

End: 4/19/01

Casing Elevation (ft.): 4458.38

Total Depth (ft.): 253

Depth to Initial Water Leve] (ft. BGS): 20
Development Method: Pumping

Field Screening Instrument: PID
Logged By: J, Benedict/E. Evans

Top of Riser Elevation {ft.):

CTHM MW CTMZ001.GP) COM_CORP.GDT 97101

SE .
£E&|{ -6
2 o] ES 2
g a Sample %‘;, 28 Material 5p [%-\fﬁ Well Construction
e Identification Zclgo Description R Detail
o 2|5 E 5] (ft.)
T © [&]
ir £
Protective Casing
4458.41 Ground Surfaca [
GP | Surface: Asphait A ) Morrison
- "-'Qo_‘c- - Flush-Mount Traftic
SANDY GRAVEL: Coarse Grained, )ﬁ,-.bj Vault, 12-inch diam.
Dark Brown, 40% Gravel, 25% Cobbles, LT ]
30% Sand, <5% Silt, Damp, Loose. 'q.go.‘c_ |
PN
QT ]
o f40714453.4 | 4453.4
50 20 | eP | SANDY GRAVEL: Coarse Grained, p~rT1 TR Cement Seal. 50
Light Brown, 40% Gravel, 26% Cobbles, [0 N
30% Sand, <5% Silt, Damp, Loose. 20, Q
AL >
q'&c}(— - 4
0,
oy
of\x}4448.4] 4448.4
50 2.0 by 10 Sch. 80 PVC, 10.0
e . -
Yoros -1 2-inch diam. Blank }
i o Casing 4
of -
) §'
ST
&P { SANDY GRAVEL: Damp, Fine DT 44434
56 20 Grained Silty/Sandy Matrix, Reddishto  [of3%) 15
Orange Iron Staining, 45% Gravel, 20% )o‘-bi - 1
Cobbies, 20% Sand, 15% Siltto Clay, Q] i
B0 |CTM-BL-MW2257-041701 Lobse. ‘q.&d{”
[} T J
G\ | SILTV SANDY GRAVEL: Dark Gray A }
Brown to Dark Reddish Brown, Silty S0l . Q
Qrangs Hemalitic Zone, 45% Gravel, T 44384 NEN
EXPLANATION OF ABBREVIATIONS REMARKS

DRILLING METHODS:
HEA - Hollow Stem Auger

S5A
HA
AR
DTR

DTC

- Solig Stem Augor

- Hand Auger

- Al Rotary

- Dual Tube Aotary

+ Foam Rotary

- Mud Rolary

- Ravarse Clreyintion
- Cable Tool

= Jelling

- Driving

- Diilt Through Casing

SAMPLING TYPES:

8G -

Soil Gas
Soll trom Cora

- Groupdwater Sample
- 21" Aock Core

- Geaprobe

- Hydro Punch

- Splil Spaon

- Shelby Tuba

Wash Sample

- Above Ground

Surtace

Reviewed by: Date:




CAMP DRESSER & McKEE

CDM

7025 Longtey Lane, Ste 20
Reno, NV B3511

Sheet 2 of 7

Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM2001.GRJ COM_CORP.GDT /71

Sample

2
i tdentification

Sampie

Stratum
Designation

Eley.
o EleY.
3 Depth

(f1.)

Materiai
Description

Graphic

Well Construction
Detail

rof Field Instrument
<t Reading (ppm)

0]
=

GM

4.
"
3]
=]

156% Cobbles, 15% Sand, 25% Silt, i
Loose, Damp. *

50 2.0

GW |CTM-GW-MW228-27-041701

GM

SILTY SANDY GRAVEL: Dark Olive
Brown, Wet, Loose, Low Plasticity, 35%
Cobbles, 35% Gravel, 10% Sand, 20%
Silt with clay.

SILTY SANDY GRAVEL: Yellowish
Brown, Wet, Loose, Low Plasticity, 35%
Cobbles, 35% Gravel, 10% Sand, 20%
Silt with clay.

Ee] 20

G

SILTY SANDY GRAVEL: Light Olive
Brown, Loose to Weak Competence
{core holds together), Non-FPlastic, Wet,
45% Gravel, 5% Cobbles, 35% Coarse
Grained Sand, 15% Silt.

sC 2.0

GM

SILTY SANDY GRAVEL: Tan Brown,
Low Plaslicity, Damp {o Wel, Silty
Zones show Competency and a
Reddish Brown Color, 45% Gravel, 15%
Cobbles, 15% Sand, 20-25% Silt.

SM

50 20

MH

SILTY SAND: Dark Yellowish Brown, o 2
Wet, Loose, /| - -

SI.T: Dark Yellowish Brown {o

Yellowish Brown, Fine Grained, Stiff, [~
Medium to High Plasticity, Grange Iron 14418
Staining, Micaceous, Damp. 0

CiS00 U I S

GM

SILTY SANDY GRAVEL: Reddish {o
Orange Brown, Poorly Graded, Loose,
Damp, 50% Gravel, 5% Cobbles, 25%
Sand, 10% Siit, Orange/Red iron
Staining.

GW [CTM-GW-MW22D-47-041701

80 4.0

GM

SILTY SANDY GRAVEL:
Brown-Ochre Brown, 80% Gravel, 20%
Sand, 20% Silt with Clay.

GM

SILTY SANRY GRAVEL: Dark

Reddish Brown, Damp, Loosa to Soft,
Low-Medium Plasticity, 50% Gravel, 5%
Cobbles, 10% Sand, 25% Siit.

GP

GRAVELLY SAND: Ochre Brown,
Poorly Graded, 70% Sand, 25% Gravel,
5% Silt, Loose, Wet.

50 1.0

GM

SILTY SANDY GRAVEL: Dark Brown
to Dark Reddish Brown, Loose, Damp,
50% Gravel, 5% Cobbles, 35% Sand,
10% Silt, Finer Grained with Depth.

1 Valclay Grout Seal,

44374
21.0

AN
P
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MO N
CDM WEL

7025 Longley Lane, Ste 20

Reno, NV 89511 CTM-22D
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: B432-30734
El s
T 2! ES 2
e 2 Sample %; 28 Material 59 I%e-‘;?'\ Well Canstruction
s Identification ZEiSD Description g P Detaif
(03 o2& (0] (i)
Zer O
i 4398.4
50 0.0 | ML ¢ SANDY SILT: Tan Brown, Damp, Stff. 1y €0
sw [ SILTY SAND: Dark Ochre Brown, )
yan Cearse Sandstone with Silt, Wet,
Loose.
SILTY SANDY GRAVEL: Olive Brown,
Poorly Graded, Loose, Wet-Damp, 60%
S0 3.0 Gravel, 5% Cobbles, 25% Sand, 10%
Sit.
GW |CTM GW-MW22D-67-041701
S0 2.0 | M} SILTY SAND: Dark Yellowish Brown,
Medium Plasticity, Stiff, Damp, 5%
Gravel, 50% Sand, 35% Silt.
ML [ CLAVEY SILT: Light Olive Brown, 72777
Very Fine Grained, Very Stiff, Very High Aa383.4
Dry Strength, Damp, 60% Siit, 40% T
SO 2.0 2 . 75
Clay, Medium Plasticity. 1999945
SLeLte 1
55;/’/
ALALT “
)‘;/5/;

ML GRAVELLY SILT: Olive Brown,
Gradational Zone from Clayey Silt to

Gravelly Silt, Medium Plasticity, Very
°e 1O [SM N stift, Hioh Dry Stength.
SILTY SANDY GRAVEL: Cchre
Brown, Poorly Graded, 45% Gravel, 5%
Cobbles, 30% Sand, 25% Silt, Damp to
Wet, Loose wilh Zone of Stiff Silt, Low
PlasticHy.
GM | SILTY SANDY GRAVEL: Dark

55 55 Grayish Brown, Poorly Graded, 456% &
AL s = "GfﬂVBl;S% CObbles;’ 30%}. Sand; 25% - P

Silt, Damp to Wet, Loose with Zone of

Stiff Silt, Low Plasticity.

GW |CTM-GW-MW22D-87-041701 8 | GRAVELLY SAND: Glive Brown,
Poorly Graded, Loose, Wet, 35%
Gravel, 50% Coarse Grained Sand,
10% Cobbles, 5% Silt.

CTH MW CTM2001.GP) CEM_GORP.GET 97/01

| 4368.4
Ela) 0.0 Centralizer q6dr.o
90,5
SP 1 SAND: Moderately to Poorly Gradad,
Medium {o Coarse Grained, Moderately
Rounded,
[=]s] 20

G [ TSILTY CLAY: Tan-Gray, Siightly St

R,
W
e S,

&WMWWM&WWAWW&WAVMWAVAVMWAWWMWM
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Sheet 4 of 7

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Number: 8432-30734

Project Mame: Central Truckee Meadows Remediation Dist.

CTHM MW {THM2001.GP COM_CORP.GDT 8701

Medium Grained, Well Sorted.

E -
2E|l_5
o gl ES 2
‘é‘ 2 Sample %; 2g Material 52 gﬁ] Well Construction
g Identification geigm Description T ﬂp Detail
] 52|08 o {ft.)
o [m)
ic o
S0 1.0 1 3w | SAND: Fine to Medium Grained, Weill
Soried, Gray. % %
5F | GRAVELLY SAND: Poorly Sornted, 4 ’Q
Coarse to Fine Grained Sand, Brown
Gray, 25% Grave!, 50% Coarse Sand,
50 30 25% Fine Sand. > §
GW [CTM-GW-MW22D-T07-04170 ST SILTY CLAY: Tan-Gray, Stff, Damp. % %
WL T CLAYEY SILT: Tan Brown, Clayey ol §, §,
Sand to Clayey Silt, o - Q Q
oY
Aii 43484 | 43484
] 30 | SC | CLAYEY SAND: Poorly Sorted, <15% 43409
Gravel, 0% Clayey Sand, 20-25% o - 1108
Coarse 5and, Tan. % %
&1 SH.TY CLAY: Tan (0 Ochre Brown, #9197 5 % %
Siightly Plastic, Dry, Stiif, 4343,
50 30 Ay 1 % %
-
] S
A N 4 4
A4
)] 4‘/‘_ N
', 743584
50 70 ff“’ 120 % %
70 % %
B . 30 [CLMLI SILTY CLAY: Fixm, Dry, SUlf, Silty . %%
Clay to Clayey Silt, Yeliow Brown to
Ofive Brown, Orange/Brown Staining.
GW CTM-GW-MW22D-127-04180
P | GRAVELLY SAND: Poorly Sorted, % %
AT Coarse Grained, Light Brown, Soft, Wet,
i 60% Sand, 10% Gravel, 10% Fine 4328 4
S0 30 M SSrained Sand, 20%: Clay. :1391}9
SILTY CLAYEY COBBLES: Blue-Gray 1305
Andesite Cobbles and Blue Gray Silty
Clay, Dry.
SILTY SAND: Medium to Coarse
=\ Grained, 80% Sand, 20% Silt, Brown to
Bown/Gray. Q
CLAYEY GRAVEL: Poorly Sonted, %
Andesite Cobbles, Dry, Hard Silt, Qlive ‘
80 [CTM-SL-MW22D-135-041801( 17 Brown-Gray, 30% Cobbles, 20% Gravel, 135
50% Ciay. B "
S T SILTY GAND: Olve Gray, Fine 1o %




CAMP DRESSER & McKEE

CDM
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MONITORING
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Sheet 5 of 7

Client: Washoe County Dept. of Water Resources

Project Location: Heno, Nevada

Preject Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTMZO01.GP) CDM_CORP.GOT 9701

B -
°El s
@ ol B2 2
g 8 Sample % w2 Material 2 ESETIaR%H Weli Construction
8 tdentification £EEiRo Description o P Detail
& 8158 71 )
Bl O
ir &
210 3.0 | SM %
GC'{ CLAYEY GRAVEL: Olive Gray, 25% 7 | %
Gravel, 50-75% Silty Clay, Dry, Hard. - -
43134
50 PTG 345 >
GW [CTM-GW-MW220-147-04180 SM | SILTY SAND: Moderately Sorted, &
Coarse Grained 1o Fine Grained Sand, Q
Brown to Olive Gray, 80% Sand, 20% §
Silty Clay, Minor Small Gravel Stringers. \Q
.4308,4
S50 0.0 %,450:&9
150.5
M| SILTY SAND: Well Sorted, Fing to % %
Medium Grained, Light Gray Ochre, §
90% Sand 10% Silt. é
50 [Xv § %
50 <1.0 % %
¢t | SILTY CLAY: Brown/Gray, Dry, Hard, 2574 ]
GW |CTM-GW - MW22D-167-04780 Qchre Staining. T
SW | SAND: Well Scrted, Medium to Fine
Grained, Brown 1o Orange Brown, &
> | 42884
50 3.0 % %_}28;&9
170.5
CL | SILTY CLAY: Tan Brown, Dry, Slightly
i Plastic, Hard, Silt Stringers. -
DIATOMACEOUS: Tan, Slightly Maist
& h and Spongy to Touch, Sediment and 7 B
\Diatomaceous Earth. /’, N | ’4 ‘Q
SILTY CLAY: Tan Brown, Dry, Slightly (g o
55 50 Plastic, Hard, Silt Stringers. rfé’é:' "1""?; d
FHlitin N
1111 % %
] > >
ML CLAYEY SILT: Brown to Olive Brown. W" 1 ’é ’Q
T ,
5%
A 42784 % %
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Sheet 6 of 7

L

Project Location: Reno, Nevada

Client: Washoe County Dept. of Water Rescurces

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

CTM MW CTM2001.3P) COM_CORP.GDT 97/

T
2El_5
o al £ 2
g 2 Sample %]’,,’ R Material =D gé"e%,' Well Construction
T4 dentification | E£|£.2 Description i ] Detail
@ =e|Bg & | )
eRl O
ic 4278.4
S0 6.0 | M Y 180
///5/ T~ - % %
€l 1 SILTY CLAY: Dry, Tan-Gray, Hard to ars a >
Very Stiff, Yeilow Orange Mineral - . 4
Alteration Streaking, Slightly Plastic. paveny >
i an7a.4] Q
8] 80 (raers 185 §
LA -]
L1 <
GW [CTM-GW MW220-167-08180 7pa7 1 % %
5154/’,‘ " §
ot
unatte - 4
: : /: 4268.4 | | 4268.4
5G 20 1% 19 “«%g?‘ég
AR | % %
7 % %
A 42634 §'
80 <1.0 20 195 4
[T 1 % >
A4 4
WL | GLAVEY SILT: Sill 1o Clayey SII, o §,
Olive Gray with Minor Orange Streaks, - - ,Q
Stiff, 90% Siit, 10-20% Clay. 1 &
P 4258.4 | Q
50 <1.0| CL | SHTY CLAY: Dry, Slighily Plastic, iy 200 >
Tan, Moderately Stiff, U - 4
[ ) §
'/;;:/‘ R Q %
?; /4/“ ] &
s | SILTY SAND: Dark Brown to Brown, : “Q
z Fine Grained Sand, Well Sorted, >
50 ] ... 1. - 80-90% Sand, 10-20% -Silt, b 4 e ]
GW [CTM-GW-MW22D-207-04180 sw | SAND: Brown, Medium to Coarse % %
Grained, Loose, Damp. % %
50 T0 | 84 | SILTY SAND: Tan Brown 1o Olive
Brown, Fine Grained, Soft, Loose to
Medium Dense, Bamp.
SM | SILTY SAND: Dark Grayish Brown to
Dask Yellow Brown, Medium Grained,
5 ] Loosa, Damp, 80% Sand, 10% Silt,
) Minor Gravel,
Bentonite Pellets
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CTi MW CTM2001 GRS CEOM_CORP.GOT 97770t

Reno, NV 89511 22
Client: Washoe County Dept. ot Water Resources Preject Name: Central Truckee Meadows Remediation Dist,
Project Location: Reno, Nevada Project Number: 8432-30734
iE s
2 ol e 2
g g Sample %; 23 Material 59 gﬁ] Well Construction
£ Identification 2g|Bo Description S g Detail
1) 2|58 G {1t.)
Bo| O
L. 4238.4
50 10 ] &M -
5P 1 GRAVELLY SAND: Dark Yellowish ] .
Brown, Coarse Grained Sand with 20x40 Fine Sand. [
Gravel, Loose, Wet, 20% Gravel, 70%
S0 1.0 Sand. 10% Silt.
10x%2C Colorado |-.
GW {CTM-GW-MW22D-227G4780 GF SANDY GRAVEL: Dark Grayish Silica Sand
Brown, Poorly Graded, 60% Rounded o
Gravel, 30% Sand, 10% Silt, Loose,
Wet, S
o4 1142284
30 10 ] e300
12308
et ALY I A% I V-1 X
M| SANDY SILT: Paie Olive 10 Light I 5 Sch. 80 PVG, [ = [2315
Yeliow Brown, 60% Silt, 40% Fine ER VK 2-inch diam. Sereen |23
Grained Sand, Minor Medium Grained RHANE - with 0.020-inch | 1
Interbedded Sand, Low to Medium REAR Slots | 1
Plasticily, Stiff, Damp, Ochre Iron NEEBE 7 :
Staining. J-1-|4223.4 )
S0 0 L] 235
6P | SANDY GRAVEL: Brown, Poorly SN 7
Graded, Loose, Wet, 0% Gravel, 35% Q-Q‘f‘c -
Sand, <5% Silt, D
30 1.0
SM 1 SILTY SAND: Tan Brown, Sandy Sift
to Silly Sand, 50% Fine Grained Sand,
58 |CTM-SLMWEIB313 5-05Ta00 40"/:; Silt, Medium Plasticity, Very Stiff,
SO |CTM-SL-MW22D-244-041901 <10% Clay, Damp,
50 0 . =
Charcoat Gray, 80% Sand, 20% Silt, - Ao
Loose, Wet, =
M. | CLAYEY SILT: Dark Olive Gray, 70% WA - =l
Siit, 20% Clay, Trace Sand, Slightly ) A208
85 N Damp, Very Stiff, Low Plasticity. T 550 |
SM 1 SILTY SAND: Dark Olive Gray, 60% bl ._ : )
Medium Grained Sand, 35% Fine S B = .-32_’0%9
Grained Sand, 5% Silt, Competent but o - L 2O i —Egg 04
Loose, Damp to Wet, Minor Iron 2 42054
GW [CTM-GW-MW225-263.04780 Staining. T 2830
14203.4
255
4198.4
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Client: Washoe County Dept. of Water Resources
Project Location; Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

End: 3/13/01

Driling Contractor: Boar Longyear
Drilling Method/Rig: Scnic/Roto-Senic 150
Drillers: Nathan Jackson
Drilling Date: Stari: 3/9/01
Borehole Coordinates:

N 14,848,390.90 E 2,288,630.58

Casing Elevation (ft.): 4417.51

Total Depth {ft.): 186

Depth to Initiaf Water Leve] (ft. BGS): 7.5

Development Method: Pumping

Field Screening Instrument; PID

Logged By: B. Richmond/D. Dragon

Development Oate; Start 4/5/01 End 4/5/01 Top of Riser Elevation (ft.):
El s
o o ES 2
g 2 Sample %};’, 28 Material 52 I%el{ﬁ Woell Construction
S Identification Eg|g8o Description a3 fp Detail
w 23|+ 8 3 ()
Dol o
i &
Protective Casing
4417.5| Ground Surface
ML | Surface: Sand and Gravel N% 0 Morrison
EAY S - Flush-Mount Traffic
SANDY SILT: 50% Siit, 35% Sand, XN Vault, $2-inch diam,
20% QOrganics (roots), Brown to Black, A1 7
Loose, L B
Filllaa12,5) %3412.5
S0 2.0 1 5 Cement Seal. § 0
SM | GRAVELLY SILTY SAND: 50% Sand, BT ‘é
SO |CTM-SL-MW23D-7-030901 30% Silt, 20% Gravel, Locse, Wet, :
Brownish Gray,
%340?.5
) 06 | SM | BAND and SiLT: 50% S, 50% Sch. 80 PVC, Rd R 0.0
Coarse to Medium Grained Sand, 2-inch diam. Blank
Brown Gray, Wet, Firm o Moderately Casing
Firm, Low Plasticity, %
402.5] 4
AW/SOQCTM-GW-MWZ3D-15030001| 1.0 15 %
i ‘/'2_4399.5
SP-sMi GRAVELLY SILTY SAND: 50% Sand, Vololay Grout Seal. \2 180
30% Silt, 20% Gravel, Loose, Wet, - iy e >
Brownish Reddish Gray. 4397 5 %
EXPLANATION OF ABBREVIATIONS REMARKS
DIILLING METHODS: SAMPLING TYPES:
HSA - Holiow Stem Augor SG - ScilGas
S3A - Solid Stem Auger 80 - Soilfrom Core
HA - Hand Auger GW - Groundwater Sample
AR+ Alr Botary HX - 2.1" Aock Core
ETR - Dual Tube Rotary GP - Geoprobe
FR - Foam Rotary HP - Hydio Punch
MR - Mud Aolary $S - Splil Spoon
RC  ~ Ravarss Circulation ST - Shelby Tube
CT - Cable Tool W5 - Wash Sampile
JET - -éf:itling oggen rbove &
o3 - Wi N - ) d
oG - D:it!T%n:vugh Casing Sudoco Reviewed by: Date;

CTM MW CTM2001.GPJ COM_CORP.GDT 9/7/01
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CTE MW CTM2001.GP) CDM_CORP.GDT 94731

Renc, NV 89511 CTM-23D
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist,
Project Location: Reno, Nevada Project Number; 8432-30734
Bl s
o al g 9
2 g Sample %; 39 Material 52 [.)Eém#] Well Construction
o ldentification EgiBD Description g3 P Detail
@ 5ein g 3 {tt)
gei O
L 4397.5
50 1.0 [SF-SM 3 T 20
R S > %
o |k
bl A § %
o f0L N
o B §
L Pl 1
01143925 %
el
L PG 7 % %
SM | SANDY SILT: 60% Sand, 40% Siit, RS
Soft, Low Plasticity, Brownish Gray, Wet
to Damp. % §
50 10 % %
No Sample Return. L . % 4
4382.5 §
§0 0 35 % g
GW |[CTM-GW-MW23D.36.5-030000 ML 1 SANDY SILT: 60% Silt, 40% Fine = , % 4
Grained Sand, Hard, Dry, Brownish Tan A >
Gray. JHEF - g
{1 aarzs] % &
56 o A1 40 % %
SM | SILTY SAND_: 80% Sand, 20% Silt, % g
G2 o] | Loose: Reddih Broun, Wet Uy
ML | SANDY SILT: 60-70% Silt, 20-30% % %
Sand, Hard, Damp, Brownish Tan, Low A %
Plasticily. EEYNg -] %
Jrhl4367.5] §'
S0 a0 114] 50 % g
CL I SILTY SANDY CLAY: 10% Sand, 10% 99 } Q %
Silt, 70% Clay, Reddish Brown, High - - §
Flasticity, Hard. 343625 é
50 70 T BE §
A
(AL n ‘Q %
GW CTM-GW-MW23D-56.5-03090 SM 1 SILTY SAND: 40% Silt, 60% Sand, el §
Thin Ribbons of Hard Sandy Silt, Q
Brownish Gray, Loose, Intermittent §
Oxidation. é
NN P




CTM MW CTM2001.6P3 COM_CORP.GOT 9/7/01

CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Reno, NV B9511

N
WELL DETAIL

Sheet 3 of 6

MONITORING

CTM-23D

Client: Washoe County Dept, of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

o
EE| .8
2 AR L
g 2 Sampie {3:*' 23 Materiaj 5D [%Lﬁ Well Construction
& Identification gcifo Description ©.a ﬂp Detail
] >Rl0 g & (rt.)
] [
iC
S0 10 | SM Cenltralizer % 5347 o
% > 60.5
50 10 g %
SF 1 SAND: Coérse Grained Sand, Little or Q %
No Fines, Dark Brown, Loose, Wet, }
Well Soried, increasing Gravel with Q
Depth {5-10%). & %
50 1.0 % %
50 1.0 % %
GwW |[CTM-GW-MW23D-76,5-030501 % %
§ | 4337.5
S0 2.0 % | 808y 0
% % B80S
GW |CTM-GW-MW23D-96.5-03000 ML | SANDY SILT: <20% Sand, Smalf % %
Lenses of Darker Organic Silts, Gray A
Blue, Grading to Increasing Sand at 100 -1t} = § &
feet. REON i § 4 *Q
4317.5 el ]




CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Reno, NV 89511

Sheet 4 of 6

Client: Washoe County Dept. of Water Resources

Project Location: Heno, Mevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM20 6P COM_CORP.GDT 57701

= —_—
@ E o
o E&les 2 ! Elev
g a Sample %; 28 Material 52 Denth Well Construction
& Identification eglg2 Description 8.3 ﬂp Detail
& =B 8 & ()
32| ©
Lo 4317.5
S0 1.0 1 ML | SANDY SILT: <20% Sand, Gray Blue. 1 100 % >
43125 % %
80 10| M. | SANDY SILT: Grading from 10% Sand 105
10 20-30% Sand at 108 feet, Gray Blue. » 4
4307.5] Q %
SO 1.0 ) WL SANDY SILT: 6-inch Layer of Silty 11 Q
Greenish Medium Grained Sand at " -
112.5 feet, 60% Sand. % %
14302.5)| §
50 10 11 ‘é §
GW [CTM-GW-MW230-116.5-0312D1 % ‘Q
SM SILTY SAND: 60% Sand, 20% Silt, §
Brown, Q
s | SILTY SAND: Unconsolidated, 4 %
Medium To Coarse Grained Sand, 10% §
Silt, increasing Coarse Sand with Q
Depth.
JSM 1 SILTY SAND: Medium to Coarse N 77 W <7, IR
Grained, Poorly Graded, Black, 90%
Sand, 10% Silt. % %
| 4287.5
30000
§ 130.5
Mt | SANDY SILT: Greenish, 20% Sand ‘Q
Grading to Less than 10% Sand. - - %
14262.5 %
50 3.0 135
M. | SANDY SILT: Medium to Coarse } %
GW {CTM-GW-MW23D-136.6-031201 Grained 5and, Uncansolidated, = -
Increasing Stitt Gray Silty Sand with
WL Depth, 60% Sitt, 40% Sand. 7 4
SANDY SILT: Low Plasticity, Gray, ] §
- o, i i
20-40% Fine Grained Sand. 42775 “é
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Project Location: Reno, Nevada

CAMP DRESSER & McKEE Sheet 5 of 6
CDM MONITORING
7025 Longley Lane, Ste 20 W E L L D E T A I L
Reno, NV 89511 CTM-23D
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.

Project Number; 8432-30734

58|
E S G
@ ol E= 2
g 2 Sample %‘5;, 28 Material £9 [%ﬂ{ﬁ Welt Construction
oy Identification c&|lBo Description o3 fp Detail
o Sel®g 0] {f)
B8 o
i 42775
S0 1.0 (8 140 4
i ] §
>
] N
142725 | 4
145 )\\;
O <
‘]
L D
7 4270.0
.| Benionite Pellets 147.5
SM | SILTY SAND: Brown, Fine Grained
Sand, 20% Silt.
50 10
] 4268.0
20x40 Fine Sand. [ w1518
5M SILTY SAND: 40% Silt.
SM-8P) SILTY GRAVELLY SAND: 1 to 2-inch
Diam. Cobblas, Brown.
2 | 4262.5
S0 20 10x20 Colorado || |- ] ¥55.0
Silica Sand -7 |-
' . 1 4258.0
=] = a5gas
GW/SOCTM-GW-MW230-160-031201 4.0 Sch. 80 PVC, I . T 1600
2-inch diam. Screen }. 1"
with 0.020-inch |
Skots |-
=2 O 7O
SM | SILTY SAND: Tan Brown, Fine
Grained Sand, 20-40% Silt, Micaceous.
80 5.0
ML | SANDY SILT: Stiff, Brown, Dense, Al
Micaceous. T -
42425 |
S5 |CTM-SL-MW23DA75-0312071 4.0 17
S0 [CTM-SCMW23DT76 5-G31200 . i
4237.5 ~azazs
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Reno, NV 89511 23D
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
EEl s
L 2 Es L0
g a Sample %; 28 Material 52 %—1 Well Construction
e Identitication cegifo Description o 'p Detait
(2] g AR & (t.)
s8l 0
i 4237.5
GW [CTM-GW-MWZ3D-180-03120 ML 1180
14232.5]
185
| 42275
190
14220 51
195
4217.5)]
200
4212.5|
__________ 05
42075
ic
| N i
42025
15
4187.5
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Client: Washoe County Dept, of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilting Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Driflers: Philip Cramer

Drilling Date: Start: 3/6/01
Borehoie Coordinates:

N 14,852,490.57 E 2,293,011.4%
Development Date: Start 4/13/01

End: 3/15/01

End 4/13/01

Casing Elevation (ft.): 4387.15

Total Depth {ft.): 182

Depth to Initial Water Level (ft. BGS): 15
Development Method: Pumping

Field Screening Instrument: PID
Logged By: K. Dierberger

Top of Riser Elevation {it.);

CTM MW CTMZ0D1.GP) COM_CORP.GDT 97701

DRILLING METHODS: SAMPLING TYPES:
HSA - Huollow Slem Arger - S0l Gas

S5A - Solid Stem Augar S0 - Soitfrom Core
HA - Hand Auger GW - Groundwaler Sample
AR - Air Rotary NX - 2,17 Rock Coro
DTA - Dual Tuke Holary GP - Geoproba

FR - Foam Rotary HP - Hydre Punch
MR - MudRolary $5 - Split Spoon

ARG - PAnvarse Clroulation ST - Sholby Tube
CT - Cavle Yoo WE - Wash Sample
JET - JeHing OTHER:

2] Driving AGS - Above Ground
DTC - Dt Threugh Casing Susrface

=
BE|c5
R = == L
o b4 Sample %;; Sa Material o= [%%1 Weil Construction
& identification EEL|ED Description L fp Detait
7 -85 & (it}
B0l o
it
Protective Casing
4397.2 | Ground Suiface -
M | Surface: Gravelly Sand [¢] Morrison
- -1 Flush-Mount Traffic
SILTY SAND: Fill, 10% Siit, Fine To Vault, 12-inch diam. é
Coarse Grained Sand, 20% Subrounded N -
M NGravel, Loose, Dry, Brown, Non-Plastic. B i
SANDY SILT; 20-30% Fine To
Medium Graine_d Sand, Dark Brown, = -
Stiff, Non-Plastic, Dry. 4392.2 | 43922
§6 20 | M| "SANDY SILT: 5-10% Fine Grained 5 Cement Seal. R 50
Sand, 5tiff, Piastic, Damp, Brown. + - % %
M 1 SHLTY SAND: 20-30% Silt, Fine To % % 13872
Coarse Grained Sand, Stiff, : L4387,
80 20 Non-Piastic, Grayish Brown, Moist, 1 _ Sch. 80 PVC, % 100
Poorly Sorted, <1% Gravel, | #-inch diam. Blank
Casing § §
SM | "SILTY SAND: 5-10% Silt, Fine To 4382 2" % %
FWISQCTM-GW-MW2ED15-030601] 3.0 g?:;fsi %fr?:,ﬁd gizdc.é_g;sez. ::f,t' 18 | §,
Gravel. ' - § %
143772 g g 43772
EXPLANATION OF ABBREVIATIONS REMARKS

Reviewed hy: Date:
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTMZ001.GP) COM_CORP.GOT &7/

-
EE| 5
o ol Es o
g a Sample %; 28 Material 5w g.ég\#‘ Well Construction
e Identification ec|Ee Description @ | Vep Detail
0 2|58 5] (it}
cgl o
H 4377.2
50 20 | OH | SILTY CLAY: 5-10% Silt, Stiff, Grayish 20 Volclay Grout Seal, 20.0
Brown, Plastic, Damp. - N a\.s §
40004 ; Q
ML ¢ SANDY SILT: 10-25% Fine To | ﬁ E{s >
Medium Coarse Grained Sand, Stiff, - - G 4
Moderate To Low Plasticily, Grayish N
Brown, Damp. . N
4372.2 N
SQ 3.0
% D %
3 i N  4370.2
Centralizer 2‘, _g?%s.?
2 = % § .
4367.2 N §
S0 30 a0 | b‘ ‘é
| > %
— D
SM | SILTY SAND: 5-10% Silt, Fine To D
Coarse Grained Sand, Loose, Wet, N
Grayish Brown, <1% Cobbles and N>
S0 1.0 Gravel. L ¢
GW [CTH-GW-MW25D-36-030701 ML | SANDY SILT- 10-25% Fine To T - D
Medium Coarse Grained Sand, Stiff, ER. - N
Moderate To Low Plasticity, Grayish 1 ;\
Brown, Damp. A -1
T > %
|-14357.2]
50 o 11 s N %
- - :
] N %
SM 1 SILTY SAND: 5-10% Silt, Fine To §- §-
Coarse Grained Sand, Loose, Wet, ? Q
Grayish Brown, <1% Cobblas and N
50 5 HL NGravel. T >
=2 L] ER M SANDY SICTI 16385 Fe o [ |1 i % 7 -7
Medium Coarse Grained Sand, Stiff, §
Moderate To Low Plasticity, Grayish - - P
Brown, Damp, intermittent Stringers of N
White Material (Gypsum? or - N
Diatomaceous?). R N N
43472 S %
S0 2.0 5
= N %
1. - § %
L] )
| GW ICTM-GW-MW250-54-030701 b
14342.2 |
§6 70 5 g. %
[ r
4337.2 N
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Sheet 3 of 6

Client: Washoe County Dept, of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist,
Project Number: 8432-30734

Sample

8
= Identification

Sample

Stratum
Designation

Material
Description

Graphic
Log

Well Construction
Detail

&t Field Instrument
< Reading {ppm}

50

20

=
r

ME

SO

a0

GM

SANDY SILT: 10-25% Fine To
Medium Coarse Grained Sand, Stiff,
Moderate To Low Plasticity, Grayish
Brown, Damp, Intermittent Stringers of
White Material {(Gypsum? or
Diatomaceous?}, Intermittent Layers of
Fine Grained Sand that is Reddish
Brown.

SILTY SANDY GRAVEL and
COBBLES; 10-20% Silt, 30-40% Fine
Te Very Coarse Grained Sand,
Subrounded Gravel and Cobbles,
Loose, Wet, Gray, Poorly Sorted.

WSO TM-GW-MW25D-75-030701

50

30

oL

SANDY SILT: 10-15% Fine Grained
Sand, Moderately Stiff, Non-Plastic,
Moist, Well Sorted, Brown with Gray To
Black Stringers {Organic Material?).

50

3.0

Eld)

20

SM

SILTY SAND: 10-25% Sill, L.ooss,
Moist, Grayish Brown, Non-Plastic, Fing
To Coarse Grained Sand, intermittent
Silt Stringers with Fine Grained Sand
{Organic Materiai?).

S0

2.0

GW |CTM-GW-MW25D-57-030701

GM

SILTY SANDY GRAVEL and
COBBLES: 10-20% Silt, 30-40% Fine
To Very Coarse Grained Sand,
Subrounded Gravel and Cobbles,
Loose, Wet, Gray, Poorly Sored.

| 4330.2
8347
67.5
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Reno, NV 89511

Sheet 4 of 6

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM2001.GP CDM_CORP.EDT o501

o
EEi 5
a at E= B
g o Sample %; 28 Material ' DE—-;e‘;H Well Construction
T Identification ce|lg8o Description 84 ﬂp Detail
L) S o|lng 0] {tt)
] 0
i &£
50 10 | GM
50 2.0
A42580.2
ARagl?
% 075
50 2.0 %
Eld) 1.0 %
GW |CTM-GW-MWZ5D-117.03080 ML SANDY SHILT: 10-15% Fine Grained
Sand, Moderately Stiff, Non-Plastic, 1 -
Moist, Well Sored, Grayish Brown. §
[4277.2] é
1o} 1.0 12 %
4272.2] %
50 10 e 125 7N 2B
ML SANDY SH.T: 20-25% Fine Grained B
Sand, Moderaiely Stiff, Non-Plastic, 4
ML N\Moist, Well Sorted, Grayish Brown.
SANDY SILT: 40-50% Fine Grained T 7
Sand, Moderataly Stiff, Non-Plastic, | N
Moist, Well Sorted, Gray.
oist, Well Sorte ay 42672
50 30 130 %
5M SILTY SAND: 10% Silt, Loose, Fine §
To Coarse Grained Sand, Wet, Dark é
Gray, 1-10% Gravel, Rounded to
Subrounded. 4
§0 ) §
Q 4260.2
GW [CTM-GW-MW25D-137-03140 ?ggﬂé?‘
N
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Froject Name: Centrat Truckee Meadows Bemediation Dist.

Project Number: 8432-30734

CTM MW CTM2001.GPJ COM_CORP.GDT 9/7/01

o
285
R al B R
g 2 Sampie %; 28 Material 59 [L)E"E-\f]‘] Well Caonstruction
oy Identification £gigo Description @} eR Detail
o S 255 3 (i)
el o
L 4257.2
50 20 | sm 4 140 <
- >
%
| <
>
4 4
14252.2| é
S0 58 T 345 N
> 4251.2
Bentonite Pellets 148.0
20x40 Fine Sand, |
{4247.2]
30 2.0 150
10%20 Golorado |,
. S#ica Sand |,
4049 01
50 1.0 155
GW ICTM-GW-MW25D- 157-03140 SHTTTEILTY SAND: Micaceous, Finé To Sch. BO PVC, [ 53
Coarse Grained, 10-20% Siit, Loose, ~| 2-inch diam. Screen | 1
Grayish Gresn, Wet. with 0.020-inch | &=,
3 g Slots |- =
14237.2 | - =]
o) 1.0 16 =1
MLTTTSANDY SILT: 10-20% Fine To 11T l
Medium Grained Sand, Micaceous, A .
Stiff, Non-Plastic, Damp, Grayish T
Green. B 7
4232.2 |
so o . [Te 385
55 [CTM-SL-MW2SD166-031407 " 7 -
N N | 4230.2
| 48302
_ 4 %Ay
80 |CTM-SL-MW25T-168-031401 - 11875
42072
50 1.0 170
|
51¢] 2.0
1775
SM | SILTY SAND: Micaceous, Fine To
Coarse Grainad, 10-20% Silt, Loose,
Grayish Green, Wet.
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N
ETAIL

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remeadiation Dist.
Project Number: 8432-30734

Sample

8.
& identification

Sample
Fisld Instrument
Reading (ppm}
Stratum
Designation

Matsrial

Weli Construction
Description Depth

g
- () Detail

Graphic

CTM MW CTM2001.GPY CDM_CORP.GDT 9/7/01

GW [CTM-GW-MW25D-180-03140

- N ; 42152
1820

Ty 7
iy
o
nnd
EAv]




CDM

7025 Longley Lane, Ste 20
Reno, NV 89511

CAMP DRESSER & McKEE

ONITORING
ELL DETAIL
M-27D

g==

27

Sheet 1 of 6

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Drillers: Philip Cramer

Borehole Coordinates:

Drilling Date: Start: 04/02/01

Driting Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150

N 14,860,973.68 E 2,278,708.56
Development Date: Start 4/6/01 End 4/6/01

Casing Elevation {ft.); 4470.91
Total Depth (ft.): 180
Pepth to Initial Water Level (ft. BGS): 7

End: 04/04/01 Development Method: Pumping

Field Screening instrument: PID
Logged By: B. Richmond/ J. Benedict
Top of Riser Elevation (ft.):

DRILLING METHODS:
HBA - Hollow Stom Augar
S5A - Sofid Stem Auger

HA - Hand Auger

AR - Alr Rotary

DTR - Dual Tube Rotary
FR - Foam Rolary

MR - Mud Rotary

AC - Ravirse Cleulation
CY - Cabtie Tool

JET - Jalling

o - Driving

CTM MW CTM2001.GP3 CDM_CORP.GDT &/7/01

DTC - Dyt Theough Casling

SAMPLING TYPES:

SG - SollGas

S0 - Suil from Cora

W . Groundwater Sample

AGS

- 21" Rotk Com
- Gaoprobo

=~ Hydro Punci

- Sgptit Spoon

- Shelby Tube

Wash Sampla

=
2E s
K ol E= L2
g 2 Sampla %‘5’, 2g Material 5L IIDEJeﬂtE Weii Construction
g tdentification Ee|8D Deseription 8.0 !p Detall
o0 =8|n g & (.)
3| o
ir o
Protective Casing
Ground Surface .8 o
SM-SP| Surface: Asphalt Morrison
Flush-Mount Traffic R
GRAVELLY SILT and SAND: Maist, Vault, 12-inch diam. Q
Moderately Stiff, Low Plasticity, Light
Brown, 40% Siit, 40% Sang, 20%
Gravef.
SM-5F| GRAVELLY SILTY SAND: Damp, % 659
Loose, Light Brown With Dark Gray, 3455
S0 ¢0 50% Sand, 30% Silt, 20% Gravel, Cement Seal, § 0
FGW JCTM-GWIAW2 /0 7-040201 SMSP GRAVELLY SILTY SAND: Wet, é
SO JCTM-SL-MW27D-7-040201 Loose, Coarse Grained Sand, Cobbles
up to B-inch Diam., Light to Dark Brown,
80% Sand and Gravel, 20% Silt.
| 4460.9
55 50 Sch. 80 PVG, R RG 100
2-inch diam. Blank &
Casing g K
5C 0.0 %
. A | 4454.8
5P | GRAVELLY SAND: Poorly Sorted, Volclay Grout Seal. Q 16.0
Coarse Grained Sand and Gravel, 5 to §
8-inch Diam, Cobbles, 10% Silt, 50% é
Graval, 40% Sand, Light Brownish
Gray, Wet, Loose.
4450.9 NS
EXPLANATION OF ABBREVIATIONS REMARKS

Ahove Ground N
Suttace Reviewed by:

Date:
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Mame: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

CTM MW CTMZ001.GR) COM_CORP.GDT 87

=
@B =
2 5 %. E‘g R Elev
?El a Sample %“{,’, 28 Material 5 2| 5enth Well Construction
& Identification ZEg[8 2 Description g ﬂp) Detail
o oR|®ee @ .
el O
ir &
80 G0 | &P & §
SM-5P| GRAVELLY SILTY SAND: Medium % %
Grained Sand, Wet, Loose, 80-70%
S0 00 Sand, 20% Gravel, 10-20% Silt, §'
Brownish Gray, Poorly Sonted. % §
GW [CTM-GW-MW27D-33-040201 &P | SANDY GRAVEL: Gravel with % %
Alternating Coarse Grained Sand
Layers, 10% Fine Grained Sand, Gray
50 K] Brown, Wet, Very Loose.
EOULDEL BOULDER % %
s | SILTY SAND: Medium to Coarse
Grained Sand with 20-25% Silt, Damp,
Loose, Reddish Brown. & §
50 1.0 é §
GM | SANDY SILTY GRAVEL: 60% Gravel, % Q
40% Fine Grained Sand and 5ift,
801 90 ... L Moderatety Hard, Light-Gray; Brown, R 5 il /7 B
douibErJvet, i §, §.
BOULDER: Ryolite, Red. 4 4
SG o0 | s* { SAND: Coarse Grained Sand, Little Or ’Q %
No Fines, Wet, Very Loose, Dark Gray. % %
GM | SILTY SANDY GRAVEL: Wet, Loose, 2l >
Medium Grained Sand, 3 to 7-inch S0 <
Diam. Cobbles, Top Foot is Reddish 209
Brown, Grades To Yellow Orange PRI ]
Brown with Depth, 50% Gravel, 30% 4 10 14415.9) ‘Q
50 Y] Sand, 20% Silt. bk 88 §'
GW [CTIFGW-MW27D-56-040201 {v_?}':?” i §
= N2 Uk
Ly
3 4K
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Sheet 3 of 6

Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Sampie

4
o Identification

Sample

Stratum
Designation

Material
Description

Graphic

[#.]
St Depth

Elev,
{it)

4410.9

Well Construction
Detail

—! Field Instrument
=] Reading {ppm)

7]
=

e

60

¥
=

S0

3.0

GM

SILTY SAMDY GRAVEL: Damp,
Moderately Dense, Medium Grained
Sand, 3 to 7-inch Diam, Gobbles, Yellow
Qrange Brown, 50% Gravel, 30% Sand,
20% Silt.

1o

SILTY SANDY GRAVEL: 50% Graval,
0% SBilt, 20% Sand, Grade Wet To Dry,
Yellowish Orange, Wet is Hard, Dry Is
Loose, 3 to 6-inch Diam. Gobbles.

GM

SILTY SANDY GRAVEL: 50% Gravel,
20% Silt, 30% Coarse Grainad Sand,
Woel, Yellowish Qrange, Hard, 3 to
6-inch Diam. Cobbles.

e :

50

3.0 HOULDER

BOULDER: Granite.

&M

GM

SM

GW JCTM-GW-MW27D-77-040307

80

0.0

00

sM

SILTY SANDY GRAVEL: 50% Gravel,
20% S5ilt, 30% Coarse Grained Sand,
Wet, Yellowish Orange, Hard, 3 to
E-inch Diam, Cobbles,

SILTY GRAVEL: Gravel is

Subrounded, Wet, Loose, 8 to 10-inch
Diam. Cobbles, Olive Gray, 30-40% Silt,
70% Gravel.

GRAVELLY SILTY SAND: Coarse
Grained Sand, 60% Sand, 20% Gravel,
10-20% Silt, Light Brown with Orange
Staining, Wet, Medium Dense To
Loose, Gravel Subrounded,

RO 1 P,

SILTY GRAVELLY SAND: QOlive Gray

to Olive Brown, Poorly Graded Gravel
With Cobbles (»10% Fines), 40% Sand,
30% Gravel, 20% Cabbies, 10% Siit,
Wet, Loose to Medium Dense in Zones
with ingrease Silt.

AT RS LA R RS SN T

50

0.0

SP

GRAVELLY SAND: Olive Gray to

Qlive Brown, Coarse Grained Gravelly
Sand to Sandy Gravel, Poarly Graded,
Loose to Medium Dense, Wet, Rounded
Gravel, 50% Sand, 35% Gravel, 10%
Cobbles, 5% Sift,

S0

a.0

GP

SANDY GRAVEL: Glive Gray to Glive
Brown, Coarse-Grained, Poorly Graded,
Loose to Medium Dense, Wet, Rounded
Gravel, 40% Sand, 25% Gravel, 30%
Cobbles, 5% Sin.

GW (CTM-GW-MW27D-57-040307

SP

GRAVELLY SAND: Ochre Brown,
Loose to Medium Dense, Wet to Damp,
50% Sand, 35% Rounded Grave), 5%
Cobbles, 10% Silt.

NG NG SNYSY NS SYSU SIS

NN NG SCSYSYSYSYSYSG N LSS

.4350.9
B85 4

Ceniralizer ! |
B0.5

4370.9
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist,

Project Number; 8432-30734

Sample

2
o ldentification

Sample
o] Field Instrument
= Reading {pprj

Stratum
Designation

Material
Description

Graphic
Log

Elev.
Depth

{fL.)

Well Construction
Detail

CTM MW CTM20Gt.GPY CDM_CORP.GDT 9A/01

[
E4

ES) 0.0

SP

GRAVELLY SAND: Ochre Brown,
Loose to Medium Dense, Wet to Damp,
40% Sand, 5% RAounded Graval, 15%
Cobbles, 10% Siit.

SO 1.0

S0 20

GM

SANDY SILTY GRAVEL: Ochre

Brown, Loose to Medium Dense, Wet,
Matrix has Low to Medium Plasticity,
Gravsl and Cobbies are Reunded, 35%
Sand, 35% Graval, 15% Cobbles,
10-15% Siit With Clay.

GW [CTM-GW-MW27D-117-04030

SO .0

se

GM

L

SILTY SANDY GRAVEL: Ochre

Brown to Olive Brown, Medium Dense,
Littie to No Cobbles, Silly to Weakly
Clayey, Matrix is Variabiy lron Stained
to Ochre or Charcoal Gray {where More
Claysy), Damp but not Wet, Matrix
Fines Have Low To Medium Plasticity,
35% Gravel, 5% Cobbles, 40% Sand,
20% Silt And Clay.

SO 0.0

S0

aw [CTM-GW-MW27D-136-04030

GM

SILTY SANDY GRAVEL: Ochre

Brown o Qlive Brown, Loose to Medium
Dense, Little o No Cobbles, Silty to
Weakly Clayey, Matrix is Variably lron
Stained to Ochre or Charcoal Gray
{where More Clayey), Dry to Damp,
Matrix Fines have Low Plasticity, 35%
Giravel, 10% Cobbles, 35% Sand, 20%
Silt And Clay.

48984
1005

NG NG

AN NSYSYSYS Y SYSYSYNYS O SYSYSY SO,

SN S SYSYS,

b 4350.9
43604
1205

N WWWMWWAWMWAVWMWAWWAVWAV

43309 ]

o
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Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.

Project Location: Reno, Nevada

Project Number: 8432-30734

Sample

1]
[+ 3
= identification

Sample
«{ Field Instrument
=| Reading (ppm)

Stratum
Designation

Efev, .
D_ﬁmapth Well Construction

fit.) Detail

4330.9

Material

g
Description A

Graphic

S0 a.D

7]
=

SILTY SANDY GRAVEL: Tan Brown

te Ochre Brown, Sitly Matrix is Medium
Stiff, Zones with Less Silt is Loose And
Wet, Silly Matrix has Medium Plasticity,
40% Gravel, 10% Cobbles, 30% Sand,
20% Sitt,

140

i I I

Al

S

(I
o
R
o
o

S

X
%

4324.4
146.5

Bentonite Pellets

80 G.0

50 0.0

GM

SILTY SANDY GRAVEL: Yellowish
Orange Brown, Wet, Loose, Medium
Gralned Sand, Subrounded Gravel, 40%
Gravel, 20% Silt, 40% Sand, Siit Matrix

0O i B
is Moderately Plasticity, 20x40 Fine Sand

10x%20 Colorado ;:,‘:
Silica Sand |,

GW ICTM-GW-MW27D-157-04040

ML-SM

SO 0.0-

SP

S T 2

GM

. Orange.

GRAVELLY SILT and SAND: 40%

Sitt, 40% Fine Grained Sand, 20%
Gravel, Moderalely Plasticity, Wet,
Medium Stiff, Yellow Gray with Streaks
of Yellow Crange, Subrounded.
GRAVELLY SAND: Minor Siit, Light
Grayish Brown, Loose, Wet, 60%
Coarse Grained Sand, 35% Subrounded
Gravel, 5% Silt.

GRAVELLY SILTY SAND: Light Gray
Brown, Medium Dense, 30% Silt, 40%
Medium Grained Sand, 30%
Subrounded Gravel, Band of Silty Sand
at 163-164 feet that is Moderatety
Piasticity, Medium Stitl, and Yeliow

143129
. 11580

Sch. 80 PVC,
- 2-inch diam. Screen §"
with 0.020-inch §.

Slots i

- 143109
2 46004
= [1605

$8_CTM-SL-MW27D-188.5-040401

SO [CMT-SL-MW27D-169-040401

80 0.0

G

SILTY GARAVEL and SAND: Qlive

Gray, Wet, Loose, Medium Grained
Sand, 40% Gravel, 40% Sand, 20% Silt,
Loose.

GM

CTM MW CTM2001.GPY COM_COBP.GDT 917101

S0 1.0

GM

ML

SILTY GRAVEL: Weil Sorled,
Rounded, 20% Silt, 80% Gravel,

GM

SILT: Soft, Moderately Plastic.,

SILTY GRAVEL and SAND: Qlive

Gray, Wet, Loose, Medium Grained
Sand, 40% Gravel, 40% Sand, 20% SiH,
Loosa.

- Ta36d4
178.5

SILTY GRAVEL and SAND: Oxidized
Reddish Brown, Wet, Loose, Medium

42809
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

Sample

4
e identification

Sample
Fietd tnstrument
Reading {ppm)

Stratum
Designation

Material
Description

Elev,
Depth
{ft.)

42909

Graphic
Log

Well Construction
Detail

GW |CTM-GW-MW27D-180-04040

CTM MW CTM2001.GPS COM_CORP.GDT 87

Grained Sand, 40% Gravel, 50% Sand,
10% Silt, Loose.

180

185

205 ).

180.0




CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Reno, NV 89511

Sheet 1 of 2

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist,
Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson
Drilling Date: Start: 3/29/01
Borehole Ceoordinates:

N 14,865,635.47 E 2,275,613.82
Development Date: Start 4/2/01 End 4/2/01

End: 3/30/01

Casing Elevation {ft.): 4522.46

Total Depth {ft.): 46

Depth to Initial Water Level (ft. BGS): 29.5
Development Method: Pumping

Field Screening Instrument: PiD

Logged By: D. Dragon

Top of Riser Elevation (ft.):

CTHM MW CTM2001.6PR) CBM_CORP.GDT 97/01

€=
[T c
o E&les 2 | By
2 e Sample T ER Material S 21 Both Well Construction
& Identification g5|8o Description &3 hp Detait
1] - 2|9 g 6] (R.)
HFe|l O
ii. €
Protective Casing
4522.5¢ Ground Surface -
SM | Surface: Asphalt ]l © Morrison
< Flush-Mount Traffic
SILTY SAND: Brown, Coarse to Vault, 12-inch diam,
Medium Grained. ] %
5 _ c % 15018.5
Seal. :
4517.5] emenl Seal §
) &
\4 45145
Sch. 40 PVC, 8.0
= < 2-inch diam. Blank
4512.5) Casing
SG |CTM-SG-MWZES-10A-032901F 6.0 1 %
SM i SILTY GRAVELLY SAND: Brown, . FliM N . Q .
Slightly Silty Sand and Gravel, Rounded [* §
Gravels. 4 . Q
4507.5. 4507.5
50 [CTM-S0-MW285-15-033001 | 0.0 | 6M | SILTY SANDY GRAVEL! famge 1 Bentonite Pellets 15.0
Rounded Cobbles and Boulders in Silty -
Sand katrix,
- N 4113003.5
10x20 Col /
48025 X olorado |
EXPLANATION OF ABBREVIATIONS REMARKS

ORILLING METHODS:
H3A - Hottow Stem Auger
58A - Solid Slem Auger 80

SAMPLING TYPES:
8G - Seil Gas
- Soil ke Coe

HA - Hand Auger GW - Grovndwater Sample
AR - Alr Rotery NX - 21" Reck Cora
DTR - Dust Tube Astary GP - Gooprobe

F& - Foam Rotary HF - Hydro Punch

MR - Mud Rotary 85 - Spiit Spoen

RC - Reversa Circulation ST - Shaelby Tube

CT - Cable Tool WE -« Wash Semplo

JET - Jeding OTHER:

o - Drving AGS - Abova Ground

OTC - Dritt Theough Casing Surlace

Reviewed by: Date:
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Client: Washoe Couniy Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

CTH MW CTMZ001.GPJ COW_CORP.GDT 27/01

€ =
@ £ =
2 EBlgg 2
g a Sample £l 2 & Material = Well Construction
o Identification cEeiSoe Description i Detail
(4] o aled o
ol o
ir @
80 00 | 6M | SILTY SANDY GRAVEL: Decreasing AR Silica Sand {-.
Bouider Content, Large Rounded ‘5 S N
Cobbies and Boulders in Silty Sand ol D
Matrix.
SM | SILTY SAND: Fine o Coarse Grained, o ,-"‘:_4499,0
Brown. Sch. 40 PVC, - = 1235
2-inch diam. Screen | :
with 0.020-inch [
50 0.0 Siots |-
GM 1 SILTY SANDY GRAVEL: Large
Rounded Cobbles and Boulders in Silty
Sand Matrix,
j21s] 0.0
GW [CTM-GW-MWZ85-32-033001
S0 <1.0
GC | SILTY CLAYEY GRAVEL: Large
Rounded Cobbles and Boulders in Silty
GM I\ Glayey Matrix, Brown, Wel, }*
SILTY GRAVEL: Large Rounded 4
Cobbles and Boulders in Silty Matrix. 3(
O
d
80 0.0 X 3
93
S5 CTH-50-MW285-42-095001 KNS
50 [CTH- S0 MN28S-43-033001 RC
g
M4
L D
55 0O | CL | SILTY CLAY: S, %927
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ONITORING
ELL DETAIL
M-29S

g==

29

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Corvractor: Boart Longyear
Drilling Method/Rig: Senic/Roto-Sonic 150
Drillers: Nathan Jackson
Driiling Date: Start: 3/22/01
Borehole Coordinates:

N 14,864,045.60 E 2,273,769.53
Development Date: Start 3/29/01%

End: 3/22/01

End 3/29/1

Casing Elevation {f.): 4520.23

Total Depth (it.): 36

Depth to Initial Water Level {ft. BGS): 18.2
Development Method: Pumping

Field Screening Instrument: PID

Logged By: J. Benedict

Top of Riser Efevation (ft.):

CTM MW CTM2001.GPJ CDM_CORP.GDYT 8/7/01

.
£51.5
@ ol ES 2
2 a Sample % =2 E Material 52 [")Eéﬂ;}‘] Well Construction
B Identification EEIED Description & fp Detail
0 cElng o (ft)
T @ [&]
ir
Protective Casing
4520.2 1 Ground Surface
SP-GP| Surface: Asphail 0 Morrison
L < Flush-Mount Traffic
SAND and GRAVEL: Hand Augered, Vault, 12-inch diam. R
Tan Brown, Loose, Dry, 50% Sand, B )
50% Gravet, B N
] 45162
$P-SMI GRAVELLY SILTY SAND: Brown to Cement Seal. :;50!5 )
Ochre Brown, 5-10% Gravel, Stiff, Very AR
$0 9 1 % NLow Prasticity, Dry, Ceramic Pipe (fit?). _Sch. 40 PVC, RN
GRAVELLY SAND: Light Brown_ 5% 2-inch diam. Blank 6.0
Cobbies, 30% Gravel, 55% Sand, <10% _Gasing
Silt, Loose, Dry. Bentonite Pellats
A5t02
SO |CTM-5L-MW29510-022367 | 2.0 No Sample Return, 10x20 Colorado }-. 0.0
- Silica Sand |,
SP [ GRAVELLY SAND: Light Gray Brown, -
50% Sand, 35% Gravel, 10% Cobbles,
5% 3ilt, L.oose,
50 e | 5P GRAVELLY SAND: Light Gray Brown, Sch. 40 PVC, [ |
50% Sand, 35% Gravel, 10% Cobbies 2-inch diam. Screen |
and Boulders, 5% Silt, Loose. with 0.020-inch { "
Slots |- -
6P | SANDY GRAVEL: Gray Brown, Looge, P
Wet, 60% Gravel, 20% Sand, 15% o[y
Cobbles, 5% Silt. o Blas00.2
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES:
HSA - Hollow Stem Auger SG - SeilGas
£SA - Solld Ster Avger S0 - Soil trem Core
HA - Hand Auger GW - Oroundwaler Sample
AR - Air Hotary NX - 21" Bock Corp
CTR - Dual Tube Rotary GF - Geoprobe
FR - Foam Rotary HP - Hydio Punch
MA - MudRotary 88 - Split Spoon
RGC - Reverse Clreulation ST - Shelby Tuba
CT - Cable Tool WS - Wash Sample
JET - Jelting OTHER:
D - Driving AGE - Abova Groung .
DTC - Diili Through Casing Surloce Reviewed by: Date:
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cDM MONITORING
WELL DETAIL

7025 Longley Lane, Ste 20

CTM MW CTH2001.GPJ CDM_CORP.GDT 8/7/01

Reno, NV 89511 CTM-295
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist,
Project Location: Heno, Nevada Project Number: 8432-30734
2
@ E =
o E 8 £2 L2 Clev
g a8 Sample |28 Material 59 Deilth Woell Construction
T tdentification ge|ge Description i fp Detail
3 h A a (ft.)
"§ Q £
i 4500.2
50 00 | 6P oA 20 =
oW - =
D, =
bOTr =)
2
SOV
o D,
NI 1
o \714495.2]
GW |CTM-GW-MW288-25.032201{ 0.0 ?QEF 5
b ]
o-l‘-\“f |
85 _{CTM-SL-MW29S.27-032201 GF 1 SANDY GRAVEL: Gray Brown, Loose, P2
SO 1CTM-SL-MWZ205-27 .5-032201 Wet, 60% Gravel, 20% Sand, 5% o3 .
Cobbles, 15% Silt with Trace of Clay, 3;;@{5
a1 1
232144902
S0 00 I sM | SILTY SAND: Qlive Brown, Minor o I (S I
o Gravel and Clay, Very Soft, Weak -
Consclidation, fron Staining of Ochre T-k]:
Coler in Finer Matrix, Wet, Very Low TR 7
Plasticily. 5 .
CLAYEY SANDY SILT: Dark AL
Yellowish Orange, Medium Stiff to Stiftf, |14 i - N
Medium FPlasticity, 20-35% Sand, S laass.2 PO U
55 55 60-70% Silt, 5-15% Clay, Damp. AR e e
e A 35da 2
36.0
4480.2
0
1 4475.2,
.45
4470.2]
50
4465.2]
55
4480.2
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Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist,
Project Location: Reno, Nevada Project Number: 8432-30734
Drilling Contractor: Boart Longyear Casing Elevation {ft.): 4491.80
Drilting Method/Rig: Sonic/Roto-Sonic 150 Total Depth {ft.}: 155
Drillers: Philip Cramer Depth te Initiat Water Level (ft. BGS): 34
Drilling Date: Start: 4/10/01 End: 4/12/01 Development Method: Pumping
Borehole Coordinates: Field Screening Instrument; PiD
N 14,865,293.44 E 2,278,837.66 Logged By: D. Dragan/E. Evans
Pevelopment Date: Start 4/13/01 End 4/13/01 Top of Riser Elevation {ft.):
28l s
£ o) g £
g 2 Sample %‘; 2¢ Material 59 gﬁ Well Construction
& Identification £Lif> Description I Rt Detail
] =gl d 5 (ft.}
Dol O
(19
Protective Casing
4491.8| Ground Surface -
GP 1 Surface: Asphalt A Morrison
o3 ] Flush-Mount Tratfic
SANDY GRAVEL: Poorly Soried PR Vaull, 12-inch diam.
Cobbles and Grave!s with Coarse to G 7
Fine Grained Sand. o\ |
Mgk
e .0,
| 4486.8
S0 20 Cameni Seat. 0

SM | SILTY SAND: Olive Gray.

GP SANDY GRAVEL: Poorly Sorted
Cobbles and Gravels with Coarse to
Fine Grained Sand.

SO _CTM-80-MW30D-0.5-041001 44818

50 <1.0 10,0

: Sch. 80 PVC,
o1 - 2-inch diam. Blank

Casing

GM | SILTY CLAYEY SAND and GRAVEL:

o,
§C [CTM SO MWAGD-T3-041001" Brown, 30% Gravel

O D

50 18

ct_1 SILTY CLAY: Brown.
H%LQFAE\BOULDER: Andesite, Light Gray Silt
SM N\ Matrix.

SILTY CLAYEY SAND and GRAVEL:
Brown, Moist, Silty Clay Matrix.

44718

[ r} -] n
AN YN S YN YN S Y LS Y S S LSS IS
S YSY NG NSYSY S YL Y S Y S LSS

CTM MW C-TMBU'D'I.GPJ CDM_CORP.GET 2/7/01

4471.8
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES;
HSA - Hollow Stem Auger 8G - ScilGas
S8A - Solid Slem Augar S0 - Soil rom Core
HA - Hand Auger GW - Groundwater Semple
AR} - AirRotary MY - 21" Rock Core
BTA - Dual Tube Rolory GP - Geoprobe
FR - Foam Fotory HF - Hydro Pynch
MR - MudRolary 55 - Sl Speon
RC - FReverse Circutation ST - Shelby Tube
CT - Cabis Tood W5 - Wash Sampla
JET - Jatting OTHER:
o] - Driving AGS - Above Ground R
DTG - il Through Casing Surtace Reviewed by: Date:
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ONITORING
ELL DETAIL
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30

Sheet 2 of 5

Client: Washoe Couniy Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM2001.GPS COM_CORP.GDT 8ot

E P el
I
* alEs 8
S8 Sample % oty Material £ [%e-‘#\ Well Construction
e identification 2eifs Description g3 fp Detail
o0 o Ri5 3 @ (fr.}
T a fa
it &
50 1.0 1 GM Voiclay Grout Seal. §‘ > 20.0
HOULOER BOULDER: Andesite, Light Gray Silt 4 K
Matrix.
&M | "SANDY SILTY GRAVEL: Cobbles with % %
%) oD Poorly Sorted Gravels, 10-15% Brown >
Clay. é ‘2
GM SILTY CLAYEY SAND and GRAVEL: % §
s, PBeddish Gray and Ochre Brown, Silty Q é
Sandy Clay Matrix, 25-36% Sand.
55 55 CLAYEY BANDY GRAVEL: Ochre,
50% Gravel, 30% Sand, 20% Clay. § g
JOBEEE COBBLES 4 'Q
M | SILTY SAND: Gray to Oranga, Fine % %
GW [CTV GWIAW300-34-041001 Grained Sard and Silt. § >
50 00| SW | SAND: Gray, Fine Grained, Welt ‘Q ‘Q
v Sorted. & &
SANDY SILTY CLAVEY GRAVEL: Q Q
Poorly Sorted, Dry, Tan Gray, 30-40% & §
Fine Grained Sand, ‘Q Q
HOULOE[ BOULDER;: Dasalt. % %
CL | GRAVELLY CLAY: Cobbles and
Gravel with Silty Clay Matrix, Dry,
Tan/Gray, Hard, 80% Clay.
SLT[TSILTY CLAY: Tan/Gray, Stiff, Siighily 7 N .
| Prasger e & &
GM-GC] CLAYEY SANDY GRAVEL: Brown fo 4 Q
Ochre, Poorly Sorted. % %
¥ | 1430.8
Centralizer 53003
- 585
-
v
GW |CTM-GW-MW30D-54-041101 GP SANDY GRAVEL: 50% Gravel and P
S Cobbles, 30% Sand. 2 >
SAND: Well Sorted, Fine to Medium -, 4
Grained Sand. o %
24 /1
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CTi MW CTM2001.GPJ COM_CORP.GOT 977401

Reno, NV 89511 30
Client: Washoe County Dept. of Water Rescurces Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
T
g E =
[=%
Lo E& £ '% ) £ .| Elev. .
g- a. Sample Soiae Material a 2| pa th Well Construction
iy tdentification E£EE|8o Description . P Detail
0 =258 G (.}
2o O
iv
X : M D
ML SANDY SILT: Very Fine Grained 8ang REHE > §
to Silt, Yellow Orange Staining, 11 g §
SW | SAND: Well Sorted, Fine 1o Mediam T 1 % >
Grained Sand. SO . N % %
oslad21.8 § §,
$P-8M[ GRAVELLY SAND and SILT: Poorly S 4]
Sorted, Gray. ;64 Q Q
A 4419.8
1 % %}31‘9,3
2.8
SW | SAND: Fine Grainad, Well Soried. & §
GW [CTM-GW-MW3DD74-041101 SP-SM| GHAVELLY SAND and SiLT: Poorly Q 4
Sorted, Gray. & §
SM { SILTY SAND: Tan, Very Fine Grained., % %
Minor Clay.
S | SAND: Coarse Grained, Moderately 4 Q
Sorted, Tan to Gray.
oL : i : 2 ] % %
CLAY: Soft to Stiff, Tan //—419_1;& § }
9
v 4K
/, i ' 4399.8
| 43db.3
/h | 92.5
GW [CTM-GW-MW20D-94541167 / 3 7 % %
/ﬁ?ﬁl@& % g,
/ 5 &
% 4391.8 %
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

CTM MW CTM2091.GPJ COM_CORP.GOT 87/t

-
°El s
o al E= 2
g g Sample %‘5’, 2B Material 59 [%Je@#\ Well Construction
& identification ES|ED Description g5 ¥ Detail
® Selo 3 G ()
=]
i & 4391.8
80 <10} GP [ SANDY GRAVEL: Pooriy Sorted N
Gravel and Coarse Grained Sand. % %
S0 <1.0 ] &P GHAVELLY SAND: Poorly Sorted, % %
Coarse Grained Sand, 15% Gravel. Q
&0 "SANDY SILTY GRAVEL: Poorly § Q
Sorted, Coarse Grained Sand, Cobbles,  |+JC 4
Yellow Orange, Clay Lense at 100 feel. g
S0 a0 3
87 1 GRAVELLY SAND: Poorly to .
Maderately Sorled, $15% Gravel. N .A4379.8
< (43203
: & 12,5
G |[CTM-GW-MWa00D-114-04110 Q
35} a0 9 %
Ly -
GF | SANDY GRAVEL: Poorly Sorted, e
Coarse 1o Medium Grained Sand. 2
A . ‘.<_ - %
?%-D- 14371.8
50 50 ST
of 321 A 4370.8
DS Bentonite Pellets 121.0
GC | CLAYEY GRAVEL: 30% Ciay, Brown, B2
Hard, Intermittent Silty Clay Layers, Dry. L. -
43668 M I 42658
SOy e B2 1257 . 20%40 Fine Sand, i) 1] 1260
50 |[CTM-50-MW30D-126-041101 2 )
- i HH | 4364.8
10x20 Colorado i} [ ]127.C
L o SiicaSand jof |-
Wal -
GC-GM| SILTY CLAYEY GRAVEL: Poorly
Sorted, Coarse Grained Sand, Silty 75 :4361.8;
so 50 Clay, 25-40% Gravel, Brown, Hasd to 13 -
Very Soft. » B 1 {2 143803
5 Sch, 80 PVC, |-, 117, | Addds
2-inch diam, Screen - 2‘6.123@3
- 4 with 0.020-inch |- f=3> 1 %<
B Slots |,
G ETR GW AWATDT34-04110 R -
 4356.8
50 30 135
ﬁ 4351.8
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Client: Washoe County Dept. of Water Resources

Project Location; Reno, Nevada

Project Number; 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM2001.GPY COM_CORP.GRT &/7/01

58 o
£al_8
© al £33 2
2 e Sample %; 28 Material 22 gﬁ;‘ Waell Construction
& ldentification cLe|lER Description 8.3 p Detail
@ So|lw 8 5] {tt)
°o2 O
w 4351.8
50 20 | mL GRAVELLY SILTY CLAY: Hard, Dry, o 140
Gray, 20% Gravel. ; .
[
58 [CTM-SO-MW3GD-792-041101 3 ¥
50 [CTHM-S0-MWATD- 145-041101 SW | SAND: Well Sorted, Medium to 7
Coarse Grained, Gray. . - i
eell4346.8)
" 45
W[ SANDY SILTY GRAVEL: Poorly b T
Sorted, 10% Smali Cobbles, Gray, Dry, g o L -
SHiff. ot P 4az41.8
50 2.0 N T80
L4
] 2143403
i Wk
o 9 152.0
b 1
7L _ Ll 43378
GW [CTM-GW-MW30D-153-04510 . 154.0
5 336.8]
g0 20 155
14331.8|
160
4326.8;
165
4321.8]
17
14316.8
175
4311.8
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Centraf Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Contractor: Boan Longyear
DPrilling Method/Rig: Sonic/Roto-Sonic 150
Drilless: Philip Cramer
Drilling Date: Start; 5/4/01
Borehole Coordinates:

N 14,867,356.07 E 2,276,745.51
Development Date: Start 5/15/01 End 5/15/01

End: 5/4/01%

Casing Elevation {ft.): 4511.564

Total Depth {ft.): 52

Depth to initial Water Level {ft. BGS): 38.2
Development Method: Pumping

Field Screening Instrument; PID

Logged By: B. Richmond

Top of Riser Elevation {ft.):

CTM MW CTM2001,GPJ COM_CORP.GDT 97101

T = .
£El 5
o al|lES £
g?_{ Sample .E;;, 38 Material 5D [%gﬁ Wall Construction
g Identification EEiRD Description &0 fp Detail
o 52|58 G | (Mt
o o 0
ir &
Protectiva Casing
4511.6| Ground Surface e
G¥W | Surface: Asphalt 0 Maorrison
- - Flush-Mount Traffic
GRAVEL: Backiill Gravel For Road Vault, 12-inch diam. Q Q
M Bed. 7
SILTY SAND: Coarse to Medium
Grained, Dry, Loose, 70% Sand, 35%
BT Silt, Light Brown, >
SILTY SAND: Damp, Medium Dense. A 45066
56 70 Fine Grained, 60% Sand, 40% Silt, Cement Seal. 50
Light Brown. © § §
| 4501.6
S0 4.0 GM-sM] S TY SAND and GRAVEL: Fine to Sch. 40 PVC, 10.0
Coarse Grained, 40% Grave} and 2-inch diam. Blank
Cobbles, 40% Sand, 20% Silt, Light Casing
Gray Brown, Dry, Loose, Angular to § &
Subrounded Gravel, Damp, Intermittent |3 I+ B/ .
“Cobble Layers. § §
50 2.0 N g é
o P14491.6 @, g
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES:
HSA - Holiow Stem Auger 86 - Soil Gas
SSA - Sofld Stem Auger 50 - Soilfrom Core
HA - Hand Auger GW - Groundwatar Samplo
AR - i Hotary NX - 2.4 Rock Core
CTR - Dual Tube Rotary GP - Geoprobe
FA - Foam Relary HP - Hydro Punch
MA - Mud Rotary 85 - Spiit Spoon
RGC - Reverse Clreulation 5T - Bhelby Tube
CT - CablaTool WS - Wash Sample
JET - Jdetting OTHER:
u] - Driving AGS - Above Ground
BYC - Dl Through Casing Suilaco Reviewed by: Date:
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Client; Washoe Counly Dept. of Water Resources

Project Location: HBeno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist,

CTM MW CTM2001.GPJ CDM_CORP.GOT 9701

§e
i
2. Eg|ed 2 | Etev
EEL a Sample R Material e m Weil Construction
Ex Identification 2|89 Description &5 [Pep Detait
w aw|hd I {ft.}
32| o
L 4491.6
=) 307 IGMER ' /
] & 4490.6
Bentonite Pellets 210
 44B6.5
50 0 10x20 Colorado (.| |-.]25.0
Silica Sand |,
50 4.0
GM-SM SILTY SAND and GRAVEL: Fine to w1 1oL ade00
Coarse Grained, 40% Gravel and _ Sch. 40 PVG, i\ 31.5
Cobbles, 40% Sand, 20% Sijt, Olive 2-ingh _d|am. SC(een
Gray, Ory, Loose, Angulat to with 0.02C-inch |, -
Subrounded Gravel, Damp, Intermittent Slots [
Cobble Layers.
80 8.0
S0 [CTM-SL-MWI1S-37-050401
GM-SM} SILTY SAND and GRAVEL: Fine to
Coarse Grained, 40% Gravel and
Cobbles, 40% Sand, 20% Silt, Olive
50 10 Gray, Dry, Loose, Angular to
Subrounded Gravel, Wet, Intermittent
GW [CTM-GW-MW315-47-G50401 Cobble Layers.
so LAl
50 [CTM-SL-MW313-47-050401
5% |CTM-SL-MW31S5-48-050401
50 6.0 _
- 1 ade0.1
MK (Bih 6
52.0
| 4456.6.
5
4451.6
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Profect Number: 8432-30734

Drilting Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Phiilip Cramer
Drilling Date: Start: 4/30/01
Borehole Coordinates:

N 14,858,645.21 E 2,285 129.76

End: 5/2/01

Casing Elevation {it.): 4424.59

Total Depth (ft.): 200

Depth to Initial Water Level (ft. BGS): 24
Development Method: Pumping

Field Screening Instrument: PiD
Logged By: B. Richmond

CTM MW CTM2001.GPJ COM_CORP.GDT 9/7/01

Development Date: Start 5/3/01 End 5/3/01 Top of Riser Elevation {ft.):
2E ¢
w ol E= 2
fElg_ Sample %; 20 Material 59 gﬁ Waeilt Conslruction
S Identification gelga Dascription & fp Detail
o0 o2l d {ft.)
o] O
i &
Protective Casing
Ground Surface -
M| Surface: Asphait Morrison
Flush-Mount Traffic
SANDY EILTY GRAVEL: Poorly J Vaul, 12-inch diam, Q
Soried with Cobbles and Boulders, ; §
Olive Gray. y <
o & >
> é é:me.s
Cement Seal, § % 5.0
SP-SMi GRAVELLY SILTY SAND: Poorly Aidp <
sk Sorted, 26-35% Gravel and Cobbles, 2N - '
50% Sand, 15-25% Silt, OO
SAND: Moist, Coarse Grained. KN m T
b 44146 é | 4414.6
RN seh. 80 Pve, R Ref 100
ataer < 2-inch diam. Btank § >
UCOER BOULDER: Dionis, A @ Casing Q “2
oyl N
q
X My
SC't CLAYEY SAND: Well Sorted, Coarse A é
Grained, 0-10% Friable Dark Gray Clay § §'
starting at 16 fest, Dry, 90-100% Sand, 4 Q
80 |[CTM BL-MWaID-16:043001 Moist, % &
GC | CLAYEY SAND and GRAVEL: Poorly % %
Sorted, Moist, Dark Gray, Very Soft
Clay, 40% Gravel, 40% Sand, 20% & §
S Clay, AT Q
rl4404.6 RS
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES:
HSA . Hollow Stem Auger 8G - ScitGas
S8A - Solig Stem Auger S0 - Soll lrom Gure
HA - Hand Auger GW - Groundwater Sample
AR - Air Fotary MNX - 2.9 Aotk Core
OTA - Dual Tubo Rotary GP - Gegprobe
FR - Foam Rotary HF - Hydro Punch
MA - Mud Rolary 88 - Spllt Spoon
AC - Reverse Circutation ST - Shetby Tubs
CT - Cablo Too! WS - Wash Sample
JEY - Jetling OTHER:
o] - Driving AGS - Above Ground B
DTC - Dl Thiough Casing Surlace Reviewed by: Date:
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Client: Washoe County Dept, of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Sampie

g :
e identification

Sample
Fiedd Instrument
Reading (ppm)}

Stratum
Designation

Material
Description

£ .| Elev.
&34 Depth
U]

{ft.)

4404.6

Woell Construction

Detail

@
=

SAND: Well Sorted, Medium to
Coarse Grained, Brown to Brown Gray,

1123
Rt

\Very Moist,

GRAVELLY SAND: Well Sorled,
Medium to Coarse Grained, Brown to
Brown Gray, Very Moist, l.arge Cobbles.

20

GW [CTM-GW-MW33D-24-0430(01

W

SAND: Well Sorled, Medium to
Coarse Grained, Brown to Brown Gray,
Wet.

CcL

GRAVELLY SILTY CLAY: Dark Gray,
Hard, Bry, Friable, Large Boulders.

GC

CLAYEY SANDY GRAVEL: Poorly
Sorted, Dark Gray, 40-50% Gravel, 10%
Cobbles, 30-40% Sand, 0-20% Clay,
Moist to Wet.

GC

CLAYEY SANDY GRAVEL: Poorly
Sorted, Dark Gray, 40-50% Gravel, 20%
Cobbles, 30-40% Sand, 0-20% Clay,
Moist to Very Moist.

GG

CLAYEY SANDY GRAVEL: Poorly
Sorted, Dark Gray, 40-50% Gravel, 10%
Cobbles, 30-40% Sand, 0-20% Clay,

SW

Moist to Wet,

SANE: Well Sorted, Medium to

CTM MW CTM2001.GPS CDM_CORP.GDT 97/0%

GC

GW {CTM-GW-MW330-45-043001

Coarse Grained, Brown to Brown G'ray, ’
Wet.

CLAYEY SANDY GRAVEL: Poorly

- Gra\rei;-Wet:'-'"""

Serled, Dark Gray, 60-70% Rounded

8P

GRAVELLY SAND: Poorly Sorted,
Wet, Very Little Clay, 5-25% Gravel,
75-95% Coarse to Medium Grained,
Olive Gray {0 Brown Gray.

GC

CLAYEY SANDY GRAVEL.: Very

Poordy Sorted, Large Cobbles, Very Soft
Brown Clay, From 50 to 53 feet 50-60%
Large Cobbles, Very Coarse Grained,
Wet.

7 Volclay Grout Seal.

Centralizer

NN NSNS S S U SN S Y SO SUYSUSYSYSYS U SYS YOS GSNSYSY SYSUNGES

402,68
20

TR

NN NG NGSY S,

| 4304.6
| 3001
30.5

% AWAWAWAVWMWAVAWMAVMMWMM




CTM MW CTM2001.GPJ ChM_CORP.GDT 9/7/01

CAMP DRESSER & McKEE
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Sheet 3 of 8

Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432.30734

T
EE.§
o o ES L
g- a Sample -E}',’, 28 Maiterial 52 D%eﬁ Well Construction
e Identification EL|ED Description i P Detaii
] o 2lB g O] (i)
@el O
- 43646
S0 3.0 | GC s} % | §8dk 1
L . % % 60.5
i > D
GM 1 SILTY SANDY GRAVEL: Poorly Higs
Sorted, Large Cobbles, Very Coarse SiFL -
Grained, Wet, el b §'
(2 1114859.6
GW [CTM-GW-MW23D-65-0430017 1.8 o ‘C 65 Q
T SANDY GRAVELLY CLAY: Clay 18 7% 7 § §
Dry And Friabte To Moist, Stiff, Brown to /- . 4 .Q
Dark Gray, 50-60% Clay, 20-40% /
Gravei, 0-30% Sand, Moist. /‘ 1
/_14354.6“ ‘Q
86 &0 % 0 % §
éjmg.q § %
S0 80| 8¢ | CLAYEY SAND and GRAVEL: Poorly W 75 Q Q
Sorted, Brown Clay, ‘Wet, 30-50% - -
Gravel, 50% Sand, 0-20% Clay, Wet. % %
14344.6 §’
56 50 ’455 80 Q
8¢ | SANDY CLAYEY GRAVEL: Poorly N % %
Sorled, Medium to Fine Grained, Clay is - ~
Dry and Friable to Moist and Stiff, Rust §’
Brown, Qchre to Gray, Alteration of B ] Q
Pyroclastic Fragments. | B >
4339 6| Q
GW [CTH-GW-MW330-85-043001 | 50 _ 85 _ % §
SC | CLAYEY SANDY GRAVEL: Poorly | 4 Q
5 5 Sorted, Moist, Soft Brown Clay, 30% 14334.6; 43046
0 Cobbles, 20% Gravel, 30% Sand, 20% G 0.1
Clay, increasing Clay Content at 91 B 7 § )
feet. ﬂ(&_ . ‘Q
] —
G | CLAYEY SANDY GRAVEL: Poorly %
Sorted, Brown to Dark Gray, Soft To N -
Stiff. Increase in Gravel and Sand at 96 43206 §
56 55 o 97 feet. e §
6C-SCl CLAYEY GRAVEL and SAND: Boorly 7 §
Sorted, Brown Gray, Wet, Soft, 25-50% = - .4
Gravel, 25-50% Sand, 0-25% Clay. &
4324.6 ‘é
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadews Remediation Dist.
Project Number: 8432-30734

CTM MW CTM2001.6PJ CIDNY_CORP.GDT B/7HH

T
e s
o ol ES L
g a Sampte %‘5‘, 29 Materiat 5o E%\ Well Construction
G Identification EE|ED Desctiption gajrer Detail
o o8lh g a (ft.)
o ]
ir %
80 3.0 |Ge-sC
GC | CLAYEY SANDY GRAVEL: Poorly %
Sorted, Wet to Slightly Sticky to Soift
Clay, Light Gray becoming Tan Brown
with Depth, 40% Gravel, 15% Gobbles,
10% Sand increasing with Depih, 25%
Sill, 10% Ctay.
GW [CTM-GW-MW33D-105-04300 %
50 0.0 %
5 | SILTY SAND: Tan Brown with Ochre I %
Brown Streaks {Iron Staining), Sitly S
Sand to Fine Grained Sand, Damp, R §
Loose, Soft, BO% Sand, 15% Silt, <5%  [-{~1- ‘Q
Clay, Low to Medium Plasticity, -] >
50 6.0 ; §
GF | SANDY GRAVEL: Ofive Brown (o PIE T §
Cohre Brown, Locse, Wet 1o Saturated, Q'B"f<_ - Q
&0% Gravel, 25% Sand, 10% Siit, <5% ?@ ..
Clay, Rounded Gravel, LA O 7
of\]4804.6 4304.6
80 i) by 120 48041
2B | 120.5
(4
e
;B <
= b
pQC
SO
@ B.|a299.6]
GW [CTW-GW-Wa30- 125-050101 10 | G | SILTY SANDY GRAVEL: Olve Brown,  FL1q. 125
S 60% Gravel, 15% Sand, 20% Silt, 5% #J0f
Clay, Damp, Low Piasticity, Looss to
Soft.
GM 1 SILTY SANDY GRAVEL: Olive Brown
to Ochre Brown, Loose, Dry, 60%
Ta) o Gravel, 10% Cobbtes, 10% Sand, 15%
. Silt, <5% Clay.
GM | SILTY SANDY GRAVEL: Olive Brown,
65% Gravel, 25% Sand, 10% Silt,
Loose, Wet, Red and Crange lron
) 10 Staining. C
4B
Wi T CLAYEY GRAVELLY SILT: Tan %
Brown, 15% Gravet, 50% Silt, 35% b —
Clay, Medium Plasticity, Very Stiff, ol
GM Moist. A 7
sie14284.6
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Client: Washoe County Dept, of Water Resources

Project Location: Reno, Nevada

Project Name: Centrat Truckee Meadows Remediation Dist.
Project Number: 8432-30734

CTM MW CTM2001.GPJ CDM_CORP.GDT 9/7/01

SE! <
2@ Eg&le2 2
af Sample ECl28 Material Lo Well Construction
£ x5 ore N O o . 29 N
G- Identification ELIED Description 8 Detail
o ol d 1G]
T O
ir o
S0 1.0 | M SILTY SANDY GRAVEL: Olive Brown,
Loose, Wet, 50% Gravel, 40% Sand, }
10% Silt. § Q
GW {CTM-GW-MW33D-145-050101 1.0 % %
P GRAVELLY SAND: Olive Brown, % %
Loose, Very Wet, 60% Coarse Grained §' >
Sand, 35% Gravel, <5% Silt. Q Q
| 4274.8
50 1.0 Aagdh
& > 180.5
ML | CLAYEY SILT: Green Black, %
5 Unoxidized with Streaks of Black Iron
Staining, Medium Plasticity, Damp, Very & >
B0 10 SHiff, Q 4
SANDY GRAVEL: Clive Brown, 70%
Gravel, 28% Sand, Trace Silt.
ML 1 SILT: Dark Green Gray, Fine Grained, § >
Damp, Very Stif, Low to Madium Q 4
Plasticity. % >
50 30 | ML | SILT: Olive Brown, Fine Grained, § Q
wh Damp, Very Stiff, Low to Medium = Q
Plasiicity. oMo
SILTY GRAVEL: Olive Brown, Fine hy [-1.4
Grained Clayey Silt Matrix, Damp, D P Q
Medium Stiff, Medium Plasticity, Upper r\C
1 foot Strong Qchre Iren Staining, 55% { ¥°d
Gravel, 5% Sand, 40% Silt. M & §
50 B D/ N7 1
e e e e s e : 4958 6
GW [CTHM GW-NMW33D-165-05010% 3.0 S Bentenite Peliets
) .
13
. —
GP | SANDY GRAVEL: Light Yellow Brown L
to Light Olive Brown, Loose, Wet, 70%  [o{3%],
8] 10 Gravel), 25% Sand, 5% Silt. {3 - 20x40 Fine Sand. [
O
y, ?< 10x20 Colorado |-
b Silica Sand |
9) () » %
o
.Qn
(L R B -2 T
Sch. 80 PVC, |- 1. | 1785
GP | SANDY GAAVEL: Dark Yellowish 2-inch diam. Screen |75 - 2446
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Project Location: Reno, Nevada

Client: Washoe County Dept, of Water Resources

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM2001.GPJ CDM_CORP.GDT 27/n

Grained.

E ——
2E|_§
@ o E= L2
23 Sample E ol 28 Material |2 f%el;'t‘.' Well Construction
£ identification 2eigo Description 83 ﬂp} Detail
%3 S3lbg (6] (f.
92 O
[ 4244.6
[s) 1.0 | GP | Brown, Loose, Wel, 55% Gravel, 40% b~ 180 with 0.020-inch [ =1 48904
Sand, <6% Silt. 2 {3° Slots [~ =1 [ 1805
80 0.0
85 |CTM-SL-MWA3D-187 5050104 0.0
Gy TG S DT DB 000 LLm)
80 |CTM-SL-MW33D-188-0501(H
858G 2.0
GM SANDY SILTY GRAVEL: QOlive Brown
to Aeddish Brown, Loose, Damp,
Medium to Low Plasticity, 40% Gravel,
5% Caobbies, 20% Sand, 30% Silt, <5%
Clay.
80 1.0
6w [ GRAVEL: Weil Rounded, Coarse

4224.6

200.0
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Client: Washoe County Dept. of Water Resources
Project Locaticn: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Centractor; Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: MNathan Jackson

Drilling Date: Start: 5/30/01 End: 5/31/01
Botehcle Coordinates:

N 14,862,371.27 E 2,284,339.71

Casing Elevation {(ft.): 4451.39

Total Depth (ft.): 88

Depth to Initiat Water Level (ft. BGS): 50
Development Method: Pumping

Field Sereening Instrument: PID
Legged By: D. Dragon

CTM MW CTM2001.GPJ CDM_CORP.GDT 9/7/01

DRILLING METHODS; SAMPLING TYPES:
86 -

HEA - Hullow Stem Auger Soil Gag

SSA - Solld Stem Augar SO - Soil from Core
HA - Hond Auger GW - Groundwalar Sampla
AR - Air Fotary NX -« 21" Rock Core
OTR - Dual Tube Rotary GP - Geoprobe

FA - Fasm Rolary HF + Rydo Punch
MR - Mud Rotary S8 - Spilt Spoon
RAC - Reverse Cireulation 5T - Shelby Tubo
CT - Cable Toot WS - Wash Sampla
JET - Jelting OTHER:

1] - Daving AGS - Above Ground
OTC - Dill Through Casing Surface

Development Date: Start 6/7/01 End 6/7/01% Top of Riser Elevation (ft.):
2 g
o ol £ L
g & Sampte % P Material 5D [E—;e—\;ﬁ Well Construction
%e ldentification ce|ifo Description &3 fp Detail
@ -1 G § ()
oE|
i
Pratective Casing
4451.4| Ground Surace
FiLL | ROAD BASE: Cobbles, Boulders, 4} Marrison
Topsoil. - ~ Flush-Mount Traffic
Vault, 12-inch diam. 4449.4
3 h Cement Seal. 2.0
a3 16 B ] % %
14446 4 & | 1446.4
5 Sch. 80 PVC, Q 5.0
- - 2-inch diam, Bla!nk
GF | SANDY GRAVEL: Poorly Graded, o] Casing
Rounded, Cobbles and Boulders, Brown 5 ¥ % §
TEES R to Reddish Brown to Gray, Dry, iy g =
S0 |CTWM-BO-MW37D-B-053001 Unconsolidated, Kokq } §
et -
N @Gc_.qgg_;a“ A K aaara
;’ C 1 Volctay Grout Seal, % 0.0
'q-.B"_" "~ ] > §‘
%p:( - § §
s ]
NSHER X ;Eﬁ“} 4 >
CARCY o -
b Q4354 g
Q'qu( 1 §
S S &
o 3% Q
o bl - &
pQe
oo &
N 444314 W N
EXPLANATION OF ABBREVIATIONS REMARKS

Reviewed by: Date:




CTM MW CTM2001.GRS CDM_CORP.GDT §/7i00

CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Heno, NV 86511

MONITORING

WELL DETAIL
CTM-37D

Sheet 2 of 3

Client: Washoe County Dept, of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

= -
@ E e
E o o
o al| &= 2
& & Sample %; 2 Material 59 D%e—‘;;‘ Weli Construction
F = Identification Zg|ED Description &3 Hep Detail
% o258 0] 1)
Zor o
H 44314
GF | SANBY GHRAVEL: Cobbles and L~ 20
Boulders up to 12-inch Diam., o5 - &
Pulverized Granite and Volcanic b, Q
80 3.0 Boulders., QQC_ n >
Gays i
0 &
Q]
of\e]4426.4] Q
6P | SANDY GRAVEL: Cobbles and NSEN T
Bouiders up 1o 12-inch Diam., oL
Puiverized Granits and Volcanic )ﬁ,-.a;
Boulders, Well Sorted, Well Rounded, 5 O-¢J 7
Moist at 37.5 feet, @Qﬁ‘(ﬁ N
oD
QG 7 %
'Q.Gu'(_51421. }
b O
ol |
7o)
QT %
o
OIS N
o Blasred] >
5T 38 Q
Q'Buk- - >
o ¢
Al
§0 0.0 D TS
LG
ofye]4411.4) %
NG
AT
Q“Bo.l(- -1 &
o, &
I 7
L %
?%-Di 44064
50 0.0 R g .
o, §'
Ll &
Fal)
. SOV >
M1 SILTY SAND: Brown to Gray, Medium L3 1 n ’Q
GP N to Coarse Grained, Slightly Sitty, B -};.;440, 4 &
GW [CTHI-GW MW37D-50-083701| 0.6 Unconsolidated, Moist. )c'& 0 55 Q
’ SANDY GRAVEL.: Cobbles and o b
Boulders up to 12-inch Diam., p ]
Pulverized Granite and Volcanic of 321 J
Boulders, Well Sorted, Weil Rounded, P, >
Moist. a,Q.‘E* ] Q
of) >
? D 439
Bentonite Peliets 554
GM | 'SILTY SANDY GRAVEL: Light Brown,
Rounded.
GPF | SANDY GRAVEL: Cobbles and
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Chient: Washoe County Dept. of Water Resources

Project Location; Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist,
Project Number: 8432-30734

CTM MW CTM2001.GPJ CEM_CORP.GDT 9/7/0%

‘-
g & c
a EQlc$
oo 2=15% ; i
ga Sample Eo 28 Materiai Well Construction
o e identification 2E(Ee Description Detaif
© o RID S
Bel 0
it @
G# 1 Boulders up to 12-inch Diam., A 10x20 Colorado | f- 1600
Pulverized Granite and Volcanic 2, Sifica Sand |-,
Boulders, Well Sorled, Well Rounded, Y '
Moist. s
£ Py
SP-8M} GRAVELLY SILTY SAND: Well Qg - 1 85459
=--Graded, 5% Clay, Brown, Rounded, C . Sch. 80 PVC, A o R
SILTY SANDY GRAVEL: Welil Sored, o] 2-inch diam. Screen |
Rounded, iron Staining, W et K with 0.020-in¢h | -
L4 P Slots |- -
GW [CTM-GW-MW370-70.053101] 00 o P
80 80 G
SM | SBILTY SAND: Medium to Coarse o P
Grained, Slightly Silty, 5% Small R
Rounded Gravel. 1o
85 [CTM-SL-MW37D-80°053101 | 1.0 | ML SANDY SILT: 10-20% Fine to Medium ,: k
Grained Sand, Stiff, Wet, Brown. R .
ML~ SANDY SILT: 5% Fine Grained Sand, |13, |
Stiff, Low Plasticity, Brown, Wet, THET B
1}1]-14866.4]
S TC T AW MW T D8 E-053 5000 T 5
(SO [CTM-SLMW37D-85-053101 | . | . EEFL
sM | SILTY SANDI 5-10% Sili, Wet, Locse, .;';l-.:-l.;: ]
Fine to Coarse Grained Sand. A -
14361.4|
9
14356.4]
5
4351.4
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CTM-37S

Sheet 1 of 2
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist,
Project Number; 8432-30734

Drilling Contractor: Boart L ongyear

Drilling Method/Rig: Sonic/Roto-Sonic 160

Dritters: Nathan Jackson
Drilling Date: Starl: 3/21/01
Borehole Coordinates:

N 14,868,572.49 E 2,280,975.62

End; 3/21/01

Development Date: Start 3/28/01 End 3/28/01

Casing Elevation (ft.}: 4478.41

Total Depth (ft.): 46

Depth to tnitial Water Level (ft. BGS): 30
Development Method: Pumping

Field Screening instrument; PID
Logged By: B. Richmaond

Top of Riser Elevation (it.):

=
W
o ol E= 2
2 2 Sample -E o 2 8 Material £9 DE;—‘Q\;I_l Well Construction
G ldentification CE|ED Descripiion jaj] P Delait
3 =-1F-%2 G ()
] ]
i
Protective Casing
447841 Ground Suiface
SF | Surface: Asphall [} Morrison
- - Fiush-Mount Traffic
GRAVELLY SAND: Gravel Road Vault, 12-inch diam. Q Q
Base, Dry, Dark Brown, 60% Sand, 40% - - §, §,
Gravel. ]
St | SILTY SAND: Dry, Hard to Stiff, Dark é Q
Brown to Red Rusty Brown, Low > §
Piasticily, 60% Sand, Medium Grained, é 44734
S0 0 40% Silt. Cement Seal. % %“5-0
| 4468.4
50 2,0 Sch. 40 PVC, 10.0
2-inch diam. Blank > §
Casing g g
GP- 1 SANDY GRAVEL: Dry, Light Gray with Q Q S
Brown, 60% Gravel, 30% Sand, 10%
Cobbles, Loose.
S0 i % %
__ 4461.4
HOULDER BOULDER: Multiple Granite Boulders, Bentonite Peliets 17.0
Broken and Powdered, Light Gray o
White. )
LQO ar 7]
a\714458.4

CTHM MW CTMI001.GPJ CEOM_CORP.GDT 27401

EXPLANATION OF ABBREVIATIONS

DRILLING METHODS:;

BAMPLING TYFES:

H3A - Hollow Stem Augar SG - Soll Gas

S8A - Solid Stem Augar 80 - Soil from Core
BA - Hand Auger GW - Groundwaler Sampte
AR - Air Rolary WX - 21" Rock Cotg
DTA - Dua Tube Rotary GP - Geoprobe

FR - Foam Rotary HP - Hydre Punch
MA - MudRotary 85 - Spiit Spoon
RC - Raverse Circulation ST - Shelby Tube
CT ~ CabloTook WE - Wash Sampla
JET - Jelling QTHER:

a] - Driving AGS - Above Ground
DTS - Diill Thraugh Caslng Surtace

REMARKS

Reviewed hy: Date:




CAMP DRESSER & McKEE Sheet 2 of 2
CDM MONITORING
WELL DETAIL

7025 Longley Lane, Ste 20

Reno, NV 89511 CTM-37S
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Disi.
Project Location: Reno, Nevada Project Number; 8432-30734
E o
@ E [
@ E&|E2 Q
g— § Sample %‘5, 28 Material 52 DEIJW;ﬁ Well Construction
s Identification Zelgpo Description @ g} Hep Detail
0 o 2|® 8 i} (ft.}
B 0 ]
it &
S0 |CTM-SL-MW37S-20-032101 SP | GRAVELLY SAND: Litlle or No Fines, 10x%20 Colorado [-.] | 1200
Dark Brawn, Wat, Loose. Siica Sand [ |
EOULDER BOULDER: Boukier and Cobbles,
& Granite, Light Gray.
SI.TY SAND: Dark Brown, Wet, =
30 %) Moderately Plasticily, Cobbles, Soft. S0 aasze
Sch. 40 PVC, | (. 1255
2-inch diam. Screen |, :
with ¢.02C-inch | "
GP-SP] SAND and GRAVEL: Littie or No Slots ¢

Fines, Wet, Loose, Dark Brown, 50%
Gravel, 50% Coarse Grained Sand.

GW |CTM-GW-MW375-30-032101

4]
GP-SF1 SAND and GRAVEL: Minor Silt, Wet, 0
Loose, Dark Brown, 50% Grave!, 50%  {o{" 144434
Coarse Grained Sand. RS

{50 |CTM-SL-MW375-35-052101

CTM MW CTM2001.GPJ COM_CORP.GDT 7N

55 |CTM-SL.-MW375-37-032101

SM | SILTY SAND: Red Oxidized, Coarse
Grained Sand with 20% Siit, Loose,
Wet,
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LL DETAIL
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Contractor: Boarl Longyear
Drilling Method/Rig: Sonic/Roto-Sanic 150
Drillers: Nathan Jackson
Drilling Date: Start; 5/29/01
Borehofe Coordinates:

N i4,861,218.00 E 2,286,925.73

End: 5/29/01

Casing Elevation {ft.): 4428.78

Total Depth (ft.): 98

Depth to initial Water Level ({t. BGS): 26
Development Method: Pumping

Fleld Screening Instrument: PID
Logged By: J. Benedict

CTM MW CTMZ00T.GPJ CDOM_CORP.GDT 9/7/01

Development Date: Start 6/6/01 End 6/6/01 Top of Riser Etevation {ft.):
BE| s
° 2| E= L2
g a Sample %“5; 28 Matgrial S92 grlf*%_l Well Construction
G Identification LE|8® Description &3 !p Detail
n =85 & i)
S0l o
ir &L
Protective Casing
4428.8] Ground Surface -
GF 1 Surface: Asphalt [¥; Morsison
- - Flush-Mount Traffic
SANDY GRAVEL: Minor Siit, Road Vault, 12-inch diam. Q Q
Base Fill, Damp, Dark Brown, B - > >
GF | SANDY GRAVEL: Tan Brown, Dry, Rl . 4
Loose, 35% Gravel, 15% Cobbles, 45%  [2f33%) 4
Sand, <5% Sil. L0 §’
2 (14423.0  4423.8
50 6.0 q-[}‘f< 5 Cement Seal. 5.0
S oY
o 4K
et 0] N
GW | GRAVEL and COBBLES: 50% Gravel, b7 \]4418.8] | 4416.8
50 10 40% Cobbles, 10% Silt and Sand, oQ°< 10 _ Sch. 80 PVG, QQ % 100
Loose, Dry, Tan Brown to Rock Flour “> OF 4 2-inch diam. Blank §
Gray. LO s Casing Q
a [5”( 7 &
. )ool‘)c“. - . Q .
o >
o
y B{)(jﬂ!}_ﬁ“ 44338
55 70 < 15 Centralizer | 46548.3
o (. J 155
o&"(
A °oF ]
k>
@ D"(“ E %
3°m° 5 4
o L14408.8 A
EXPLANATION OF ABBREVIATIONS REMARKS

DRILLING METHODS: SAMPLING TYPES:
HSA - sQ -

S Hotfow Stam Auger Soll Gas
S5A - Solid Stem Augsr SO - Soli rom Cora
HA - Hand Auger GW - Groundwater Sampla
AR - Air Rotary NX - 2.1" Rock Coro
CTR - Dual Tubo Rolary GP - Gooprobe
FR - Foam Rotary HE - Hydm Punch
MR - Mud Rolary 85 - SpitSpoen
RC - Raverse Cirgutation ST - Shelby Tube
CT - Cabte Toal WS - Wash Sample
JET - Jetting OTHER:
] - Dilving AGS - Above Ground
DTS - il Through Casing Sutace

Reviewed by: Date:
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Client: Washoe County Dept. of Water Rescurces

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Disi.

Project Number: 8432-30734

CTHM MW CTM2001.GPS COM_CORP GDT 9701

.
EE| 5
@ al E2 £
g 2 Sample .E“g, 29 Material 5D g‘ﬁ] Welt Construction
S Identification gc|Bo Desctiption i gl Detail
7S =4 7 (5 {f.)
oL A
LL 4408.8
50 0.0 { GP | SANDY GRAVEL: Tan Olive, Loose, p L 20
P | Moist, 45% Gravel, 5% Cobbles, 40%  [o(32]. ]
Sand, 10% Sil. PN
QT
FA Y
S
@D,
b AT 7
@.Ba’( 144038 |
8P | SAND: Olive Gray, Wet, Loose, 5% :
SO [CTH-SL-MW3ED-26.5-052901 Gravel, 30% Sand, 5% Silt.
856 G0
GP SANDY GRAVEL: Clive Green, Wet,
Loose, 65% Gravel, 5% Cobbles, 25%
Sand, 5% Siit.
GW [CTM-GW-W380-33-052507
80 0.0 | 'sP | SAND: Clive Brown, Coarse Grained,
Wet, Loose, 95% Sand, 5% Gravel, 2%
Silt.
[13) 0.0
8P | GRAVELLY SAND: Otive Brown, Wet,
Loose, 26% Gravel, 70% Sand, 5% Silt.
4383.8
S0 0.0 A568.3
o . . _ 455.. 1.
SP | GRAVELLY SAND: Olive Brown, 85%
Coarse Grained Sand, 15% Gravel,
Wet, Loose.
[19) 0.0
5 : 437 "
%) 0.0 | GF | SANDY GRAVEL: Olive Brown, Wet, _"r-"q‘_- Bentonite Pellsts 35
L , 50% Gravel, 10% Cobbles, 359 af N o
GW [CTH GW.NWAS5-56-052507 Sgisd‘? oy ’ém_ % Cobbles, 35% D59
b.Q,'C- 1
e
L3 "
oy 0.
QG
ofN014368.8
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M-38D

g==

Reno, NV 89511 38
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number; 8432-30734
22 s
o o ES 2
g 4 Sample %; 38 Materiat 59 I% Well Construction
g Identification 2£|805 Description g3 'p Detail
® SEla B & ()
B8l 4
i 4368.8
g0 0.0 | 6F :

Mt SILTY SAND: Olive Brown, Fine
Grained Sand, 80% Sand, 10% Silt,

S0 00 Wet, Firm to Loose.
- 4361.8
& 10x20 Colorade |1 {-.167.0
- Silica Sand |,
SO 00} &M | SANDY SILTY GRAVEL: Olive Brown, -
Damp, Firm to Loose, 45% Gravel, 5%  [*
Cobbles, 20% Sand, 30% Silt, Medium
Plasticily. v
_' ) 43543
% I ; 129688
GW |CTM-GW-MW3B0-75-052901] 0.0 SN Sch. BO PVC, | - {750
o] t_ - 2-inch diam. Screen |- 137
2:-4.3’5"' with 0.020-inch |, -

h Stots 1

GM | SILTY SANDY GRAVEL: Olive Green,
Damp, Loose to Firm, Medium
Plasticity, 55% Gravel, 5% Cobbies,

S0 o 20% Sand, 20% Silt.

8] 10 | €M | TBILTY SANDY GRAVEL: Tan Brown
- - to Ochre Brown, Wet, Loose, 556%
55 |CTM-SLMWIED-88 5052901 Gravel, 25% Sand, 20% Siit.

30 [CTM-SL-MW3BD-87-052001

e
g
o
@
O
4]
2
o

CTM MW CTM2001.GP) CEM_CORP.GET 971

i
EsN s
S0 5.0 Q’
M | SILTY GRAVEL: Gravel and Cobbiles -
in a Silty Matrix, Tan Brown. 3 q
O
GP | SANDY GRAVEL: Olive Brown, Fine T )
Grained Sand, Loose 1o Firm, Wet, 60% [o3%- .
Gravel, 5% Cobbles, 25% Sand, 10%  Po.b.
: | B.14333.8
80 oY) Silt, Low Plasticity. OQC 5
ol |
0
@D,
e ]
ALY
GW [CTM-GW-MW3BD-98-052901 T
4328.8




CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Reno, NV 89511

Sheet 1 of 2 |

Client; Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist,

Project Location: Reno, Nevada Project Number: 8432-30734

Drilling Contractor; Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Driflers: Nathan Jackson

Drifling Date: Starl: 6/1/01 End: €/1/01
Borehole Coordinates:

N 14,861,200.00 E 2,286,925,73

Casing Elevation (ft.): 4428.83

Total Depth (ft.): 40

Depth to initial Water Level {it. BGS): 35
Development Method: Pumping

Field Screening Instrument: PID
Logged By: D. Dragon

CTM MW CTM2001.GPJ COM_CORP.GDT 97/01

Development Date: Start 6/6/01 End 6/6/01 Top of Riser Elevation (ft.):
8.5
@ = == 2
Eg Sample %; 28 Materiaj 52 [%ﬁ'l Well Construction
e identification EEiED Description o fp Detail
@ o 2ih 8 5|
o e
i
Protective Casing
4428.8| Ground Sutface 8 i
Surface: Asphall 0 Morrison \4 Q‘é
- - Flush-Mount Traffic {\)
No Sample Colfected. Vault, 12-inch diam. \j‘ @
M
y Cement Seal. g g
~;1423 8" % %
44289 9 ¥
8 Sch. 40 PVC, \ \
- -1 2-inch diam. Blank g\’.
Casing K]
- X
%
i Bentonite Psllets
14410.8
3
T 10x20 Colorado [~ |
- - Silica Sand |,
14413.8] !
1
GF | SAND GRAVEL and COBBLES: ~ ~ 7p~¥{]. L ::‘::_4-110.8
Pulverized Rocks and Bouiders, Well g "_‘( Sch. 40 PVC, |- .| 180
Rounded, Dry. D I < 2-inch diam, Screen |
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHGDS: SAMPLING TYPES:
HEA - Hollow Stem Augor SG - Soil Gas
S5A - Solid Stem Auger S0 - Sel kom Coro
HA - Hand Auger GW - Groundwaler Sample
AR - Air Rolary NX - 2" Rock Core
OTR - Dual Tube Rotary GF - Oeoproba
FR - Foam Rotary HP - Hydre Punch
MA - Mud Rolary S5 - SphiSpoon
RC - Reverse Circulation ST - Shatby Tuhe
CT - CableTam w5 - Wash Sampla
JET - Jehing OTHER; N ;
D - Drvim AGS - Ab R
ot - DE:Tgmugh Casing Su?l:ze o Reviewed by: Date:
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Client: Washoe County Dept. of Water Resources

Project Location; Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

=
H
o al £ L2
g 2 Sample %; 2z Material 5P gﬁ\ Well Construction
we Identitication cE|8o Description o] P Detait
] oS|& A 3] )
Be O
L 4408.8
56 0.0 | GP ptll 20 Siots |-
PR .t
GP SAND GRAVEL and COBBLES:
Pulverized Rocks and Boulders, Wel
Rounded, Moist,
50 1.0
SF | GRAVELLY SAND: Olive Gray, 3
& Medium to Coarse Grained Sand, 80% —.

A TCTIFGW-TAWR0S-35-08011
S5 (CTM-SO-MW39S-35-060101

5P

Sand.

SAND GRAVEL and COBBLES:
Pulverized Rocks and Boulders, Well
'\ Rounded, Wat,

GRAVELLY SAND: Coarse Grained,
Small Rounded Gravel, Unconsolidated,
Wet.

CTM MW CTM2001.GPS COM_CORP.GDT S7/01

50 CTM-30-MW3SS-40-060101
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Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: 8432-30734

Drilling Contractor: Boart Longyear
Drilling Method/Rig: Sonic/Roto-Sonic 150
Drillers: Nathan Jackson

Drilling Date: Start: 6/4/01 End: 6/5/01
Borehole Coordinates:

N 14,867,974.11 E 2,275,781.44

Development Date: Start 6/7/01 End 6/7/01

Casing Elevation (ft.): 4593,77

Total Depth {ft.): 155

Depth to Initial Water Level (ft. BGS): 124
Development Method: Pumping

Field Screening instrument: PID

Logged By: J. Benedict/E. Evans

Top of Riser Elevation (ft.):

€ -
@ E&lesS 2 ol Elev,
g—& Sample G2 8 Materig so Denth Well Canstruction
SE Identification e|Ba Description 3 ﬂp Detail
@ cal|ld8 3 {ft)
el o
i &£
Protective Casing
4593.81 Ground Surface ™
ML 1 Surface: Asphait RNEER ] Morrison
RN N - Fiush-Mount Traffic
SANDY SILT: Light Gray to Tan Gray, | |{" Vaull, 12-inch diam. é
Weli Sorted, Rounded, Fine Grained SRR ] > §
Sand, increased Silt Content Starting at  {}- - N
10 fest. 1 g Q
|-14588.8 |  4588.8
30 15 THE] & Cement Seal. % > 5.0
| 41| 4583.8] R ¥ 45638
56 T8 ERAR Sch. 40 PVC, R R 100
IRERE 4 2<inch diam. Blank §
RE RN Casing Q
oL SILTY CLAY: Brown, Dry, Hard, 729742 i s §—
Friable. 4550 - 4 .Q
417
aeste -4 §
1457881 Q
50 15 | 6o CLAYEY and SILTY GRAVEL: Poorly K 15 &
Sorted, Cemented to Friable, Brown to - - é
Gray, Hard, Dry. § §_
ﬁm&a g %
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS; SAMPLING TYPES:
HEA - Holiow Stem Auger 3G - Suil Gas
S5A - Eold Slem Augar 80 - Soilfrem Core
HA - Hang Auger GW - Groundwator Sample
AR - Al Rotary HX - 21" Rock Core
DTR - DuatTube Rolary GF - Geoprobe
FR - Foam Rotary HP - Hydeo Punch
MA - Mud Rolary §5 - Sphit Spoeon
AC - Revetse Circulation ST - Sheiby Tube
CT - Cablo Tool W5 - Wash Sample
JET - Jetting OTHER:
D = Drlving AGS - Above Ground .
DTC - D) Through Casing Surace Reviewed by: Date;
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CDM

7025 Longlay Lane, Ste 20
Aeno, MV 89511

CTM-408
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MONITORING
WELL DETAIL

Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.

Project Number: 8432-30734

CTM MW CTMZ2001.GPJ CDM_CORP.GDT &7

5€
L=
£ a S
o ol ES 2
g2 3 Sample %; 28 Matenal 59 E%ae_\;ﬁ Well Construclion
Ex Identification E2eigo Description ] 'p Datail
» o8im g 3 (tt.)
sel o
ic 4573.8
50 1.5 | € | SILTY CLAY: Brown, Hard, Dry. i 20
2757/ N
5% § §
6C [ WHITE ASH or TUFF with GRAVEL: 7 ) Q Q
z Dy, % i § >
L | STV CLAY: Brown, Hard, Dry. A ases.8 Q Q
g6 9.0 747447 ] § %
[t , \Q ot ASE6.8
GC | GRAVELLY CLAY: Poorly Sorted, Bry, [ Volclay Grout Seal. 7.0
Gray to Tan Gray, Hard, % %
SM | SILTY SAND: Brown, Moderately §
=5 . Sorted. % §
GG CLAYEY and SILTY GRAVEL: Pootly N % %
55 s Sorted, Brown to Gray, Hard, Dry, Clay 14558.8 |
. Matrix. ﬂ 3
SP | GRAVELLY SAND: Poorly Sorted to ;!
Moderately Sorled, Coarse Grained, §
Brown, 65-85% Sand, 15-35% Gravel. 4555.8
Centralizer B. 38683
§ 38.5
SO 1.5 | GC | CLAYEY SAND and GRAVEL: Poorly Q
Sorted, Cobbles, Dry, Hard, Brown to >
Rust Brown, Cemented. %
S0 3.0 | sM | SILTY SAND: Brown to Rust Brown, %
e Ao |- Dry, Dense, Moderately Cemented. 775
56 5[ 67 | SANDY GRAVEL: Bulf Gray, Weakly P& 50 %
Endurated, Silly Sand Matrix, Dry, o3 .
Dense, 55% Gravel, Rounded, 45% ?@-.bj
Fine Grained Sand. Yolios .
el
%D,
3®C"’ -
37145388
pQCT -
e
O¥ S %
3v)
p T B
At
)QESBC' 1 %
O.D.14533.8 N
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7025 tongley Lane, Sta 20

CTM MW CTM200.GRY CDM_CORP.GDT 97101

Reno, NV 89511 CTM-408
Client: Washoe County Dept. of Water Resources Project Name: Central Truckee Meadows Remediation Dist.
Project Location: Reno, Nevada Project Number: 8432-30734
oo
o £ o
E G =}
2 ol &2
E & Sample % - 2 E Material %—m Well Construction
&> identification ZElg2 Description g Detail
] -alag ()
z2l O
LL 4533.8
Els) 0.0 [ GP 60 % %
4528.8; % %
S0 0.0 | sM | SILTY SAND: Ochre Brown, Silty 5
Sand with Gravel, 10% Gravel, 70% .
Sand, 20% Silt, Moist, Loose to Weakly
Endurated. B
GM | SANDY SILTY GRAVEL: Tan Brown, % §
S0 15 Gravel with Silt Matrix, 65% Gravel, 5% 4
Cobbles, 10% Sand, 20% Siit, Dry, Firm
tatrix with Low Strength. ‘Q Q
50 15 % %
| 4515.8
% | 18453
& § 78.5
30 0.0 % %
S0 1.5 % %
. . R A N I .‘; . QQ
ML | CLAYEY SILT: Gray Brown o Dusky 459977 ] % %
Brown, Clayey Silt with Gravel, Damp, - -
Vary 8tiff, Orange lron Staining on ’/’:
Gravel, 68% Fine Grained Siit, 15% A -
Sand, 10% Smal} Gravel, 7% Clay. 14503.8; § §,
80 15 vl 90 Q Q
Vi
(2:5/.-" N % >
oy &
(A1 -
A4 =
44988 & §'
$0 .0 | ML [TSANDY CLAYEY SILT: Brown, Yy 95 4 Q
Moderate to Low Plasticily, Friable, 8tiff, . - §v
Damp/Moist, 80% Fine Grained 200287 Q
SilvClay, 20% Fine Grained Sand and  VAZA ]
Gravel. raziiel N
ALLhs
- M
ikias93 8 R




CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Reno, NV 89511

CTM-408

Sheet 4 of 5

MONITORING
WELL DETAIL

Client: Washoe County Dept. of Water Resources

Project Location: Reno, Mevada

Project Name: Central Truckee Meadows Remediation Dis..

Project Number: 8432-30734

CTH MW CTR2001.6PJ CEM_CORP.GET 87101

E —t—
£E| .5
2 2| EE L2
2 g Sample %; 28 Material £9 DEéi\tiE Weli Construction
G identification ZEIBD Description | fp Cetail
7, 2153 0] (fr.)
ot °
L 4493.8
50 00 | 60T SITY CLAY: Medium Plasticity, Soft, ] 100
Damp, A - > §
955457 Q Q
i D
SW | SAND: Loose, Dark Brown, Damp. o= - .Q Q
ML-CH CLAYEY SILT or SILTY CLAY: P14 4488 8._ §
Motiled Gray Brown 1o Cchre Brown, 9a5 sl Q
SO {CTM-SL-MWA0S-105-060501 | 0.0 Soft to Firm, Mediun to High Plasticity. o 105 § >
A4t - Q Q
[ A4t
LLitte .
Y- ] § &
s 4 K
5% B \ \,\,;1433.8
50 0.0 | GM [ SILTY SANDY GRAVEL: Tan Brown, P E TN 20x40 Fine Sand. 110.0
Loosa, Moist, Endurated/Cemented Silty {*1l-"
Matrix, 46% Gravel, 35% Sand, 20%  fof-p 10x20 Colorado |-
Silt. s Silica Sand
'..° ‘
. .
L
o1 [
o e
55 05 oL eH] GRAVELLY SILTY CLAY: Brown, 9774
Stiff, Moist, Medium Plasticity 1o High - -
Plasticity, 85% Silty Clay, 156% Sand : ’:’:
and Gravel, vl N ;
2 Sch. 40 PVC, |-
- | 2-inch diam. Screen §
. A 44738 with 0.020-inch §
§0 00 | SW | SAND: Tan Brown, Fine Sang, Loose,  |.rerd 120 | Stots §..1
Damp., N N - :
WA | DIATOWMACEOUS: While T )
Diatemaceocus Earth, Gritty, Damp, - .
Firm, Possibly an Ash Rather than | 4468.,8
3G 0.0 Diatomaceous, 125
GW {CTM-GW-MW403-128 506051 cH [ CLAY: Light Brown to Tan Brown, 7 - .,
Damp, Very Stiff, Moderate to High /
Plasticity. /— 1
/ 44638
50 0.0 % 130
GF | SANDY GRAVEL: Tan Brown, Wet, p .
——1Loose, 50% Gravel, 45% Sand, 5% Silt LYAR
SILT: Tan Brown, Silt to Fine Grained - h
Sand, Damp, Firm o Friable, Low i
Plasticity. N
S0 0.0 | 5P | GRAVELLY SAND: Dark Gray Brown,

53 |CTW-SL-MWAGS-136.5-060500

SO {CTM-SL-MWA408-137-060501

Wet, Loose to Dense, 60% Sand, 26%
Gravel, 15% Silt.




CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Reno, NV 89511

MONITORIN
WELL DETAI
CTM-40S

G

L

Sheet 5 of 5

Client: Washoe County Dept.'of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dist.

CTM MW CTM2001.GF} CDM_CORP.GDT 9/7/01

.
@ & c
e E8leg . £ .| Elev
g e Sample 5 ol o @ Material 59 5‘;}?‘ Weii Construction
50 identification cElZD Description ] P Detail
3 5857 1G] (ft.)
@o O
u- 4453.8
S0 0.0 | G4 | SILTY GRAVEL: Dark Gray Brown, p oA 146
Damp to Wet, Stift, Fairly Tight, 60% ord
Gravel, 10% Sand, 30% Silt. D1 h
1 " 7
a 3°<,, ]
)c: D
L QI ]
o e 4448.8_
30 0.0 No Sample Return. 145
50 0.0 | SW | SAND: Tan Brown, Loose Wet, 97% " T
Medium Grained Sand, 3% Siit, 8
GP { SANDY GRAVEL: Tan Brown, Loose, BT ]
Wet, 60% Gravel, 30% Sand, 10% Silt. )" g
B -
5 C 4438 8]
E0 0.0 158
4433.8]
160
144288
165
4423.8|
170
4418.8)|
175
4413.8




CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Reno, NV 89511

MO
W E
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Sheet 1 of 2
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418

Client: Washoe County Dept. of Water Resources
Project Location: Reno, Nevada

Project Name: Central Truckee Meadows Remediation Dist.
Project Number: B8432-30734

Dvilling Contractor: Boarl Longyear
Drilling Method/Rig: Sconic/Roto-Sonic 150
Drillers: Nathan Jackson
Drilling Date: Start: 6/4/01
Borehole Coordinates:

N E

Development Date: Start 6/12/01

End: 6/4/01

End 6/12/01

Casing Elevation {ft.}; 4479.39

Total Depth (ft.; 55

Depth to initial Water Level (ft. BGS): 38
Development Method: Pumping

Field Screening Instrument: PID
Logged By: E. Evans

Top of Riser Elevation (it.):

CTM MW CTM2001T.GP) CEM_CORP.GET 9701

T
A
o ol ke 2
g 2 Sample %‘; 29 Material 58 ['%9—‘;"1 Well Construction
B Identification egige Description . hp Detait
@ og|?PP @ ()
T el O
i @
Protective Casing
4479.4| Ground Suiface [
FILL | Surface: Asphalt 0 Morrison
- - Flush-Mount Traffic
ROAD BASE Vault, 12-inch diam. §
HOULDER BOULDER: Gray Andesite Boulder, % 44744
Pulvarized Sample, :
0 18 | 5P [“GRAVELLY SAND: Poory Soned, Cement Seat. RY R 50
Fine to Medium Grained Sand, Brown to
Yaliow Brown, 60% Sand, 30% Gravel,
GF N10% Cobbles, Dry.
COBBLES BOULDERS and GRAVEL:
Poarly Sorted, Gray o Brown, Dry,
60-70% Cobbies,
é 4469.4
50 0.0 Sch. 40 PVC, R 100
2-inch diam. Blank
Casing
§F | GRAVELLY SAND: Poorly Soriad, §,
Brown, Fine to Madium Grained Sand, - 4 -
| 80-75% Sand, 25-40% Gravel, Moist, S
S0 0.0 HOULDER BOULDER: Black Gray, 4
Andesite/Basalt Boulder,
No Sample Return, %
SP 1 GRAVELLY SAND: Paorly Sonted, 1L _ %
Coarse Grained Sand, 50-60% Sand, Nl4459 4 WENPP
EXPLANATION OF ABBREVIATIONS REMARKS
DRILLING METHODS: SAMPLING TYPES:
HSA - Holtow Stem Auger 8G - SoilGas
§5A - Solid Slem Auger S0 - Seil from Core
HA - Hand Auger GW - Groundwater Sample
AR - Air Rotery HX « 21" Rock Core
DTA - Cual Tuba Rotary GP - Geoprobn
FR - Foam Rotary RF - Hydio Ponch
MA - Mud Rotary S5 - Split Speon
AC - Reversa Cieulation ST - Shelby Tube
CT - CableTon WS - Wash Sample
JET - Jjatling OTHER:
o - Ciiving AGE - Above Ground N
DYC - Drill Thiough Casing Suiface Reviewed by; Date:




CAMP DRESSER & McKEE

CDM

7025 Longley Lane, Ste 20
Reno, NV 89511
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Client: Washoe County Dept. of Water Resources

Project Location: Reno, Nevada

Project Number: 8432-30734

Project Name: Central Truckee Meadows Remediation Dis..

CTM MW CTM2001.GPJ CBM_CORP.GDT 8/7/01

T -
I
A ]l EE e
g g Sample %; 28 Material 5.9 [SEE%-. Well Construction
g Identification EF R Description g3 Detail
& o268 3 (.}
sel @
i 44594
§0 60 | §F | 25-30% Gravel, 10-20% Cobbles, Dry. | {62 20 Bentonite Pellets 0
GL | SILTY CLAY: Dry, Hard, Friable, ey ]
Brown and Rust Colored Organic 147797 -
Material Statning, Clay is Yellow Brown [
to Orange Brown. 2545770 -
z.ré// - »
54954
144544
80 0.0 1;’4'/" 25
SF-5C] CLAYEY SILTY SAND: Dry, Brown, i i .
Dry Gray Clay with Minor Gravel, 70% S _ _ .
Siity to Medium Grained Sand, 20-30% .4 10X2§‘|_C°'°Sfadg DR ES
seEaNDry Clay. I - ilica Sand | .
CLAYEY GRAVELLY SAND: Moist, Jie N
Poorly Sorted, Medium to Coarse 5 40404
Grained Sand, Brown, Friable Clay with  JSBIR IS
S0 0.0 BOULDEN | arge Diam, Gravel. "OU o @
BOULDERS and COBBLES: Gray, ) q 7]
Andesite to Granite Andesite, Fine Gray OQD i | L 4a47.4
Rock Flour. o) (3 Sch. 40 PVC, [ E~. 320
°B°<- - 2-inch diam. Screen |-,
P> with 0.020-inch [ ]
SC-GC| GLAVEY SAND and GRAVEL: Brown, 7 Slots 1 1
55 55 Tscac Red/Brown Tulf or Pyroclastic Gravel, 44444 :
0 1SC-GON Coarse Grained Sand, Dry Friable Clay 5
50 |CTW-G1-MWA15-36-060401 from Tuif Alteration. . g' 1
CLAYEY SANDY GRAVEL: Moist, i
GG ) Gray Brown, Coarse Grained Sand, Soft 14
- o & J- -
ST EW WS 5060467 gggbclg?petam Ctay, 50% Gravel, 25% ; )
SILTY CLAYEY SANDY GRAVEL: Flup o
Dry, Friable Clay, Brown to Tan, Ae-14439.4 |
50 3.0 HOULBER BOULDER and COBBLES: Andesite M40
Boulders/Cobbies., °C) & .
o O
G¢ | CLAYEY GRAVEL: Brown to F7
Brown{Gray, 50-60% Gravel, 35-45% - -
Silty Clay, Stiff, Moist, 5-15% Large
Qiam. Cobbles. [~ -
4434,4 ]
50 8.0 5
sC | SILTY CLAYEY SAND: Brown, :/7‘ R
Medium Grained Sand, Moderately - .
SO JCTM-SL-MN415-49-060401 Sorted, 70-80% Sand, 20-30% Clay. [/ a400.4
50 20 222N
7 ]
U | SANDY CLAY: Brown, Medium %7
Grained Sand, Moderatsly Sorted, 40% 2274 i «‘ggg'g
Sand, §0% Clay. ﬂ i 5o 5
85 {CTHA-SL-MW415:53-060401
4424.4 EASReA 4424 *
5 85
4418.4
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A
FILING No.]conpany .CRHP DRESSER 8 McKEE INC. e |
WELL Mu-8p e e
FIELD CENTRAL TRUCKEE HEADOUS  (GC1Ho o
COUNTY  WASHOE . STATE NEVADA 3
5
LOCATION: OTHER SERV: .
NONE g
"JOB NO. =§
34543 SEC TP RGE E
PERMANENT DATUH: GROUND LEVEL ELEV: N/f_ JELEVATION: i
'LOG MEASURED FROM G.L. ® FT ABOVE PERM DATUN |DF. . ]
DRILLING MEASURED FROM G.L, ) GL . )
DATE | ©7-31-2001 ©7-31-2001 :
TYPE OF LOG INDUCTION GAHNA RAY g
RUN NO. ONE ONE i
|BEPTH - pRILtER | 2e1° 261" o E;
JBEPTH - LOGGER 2577 257 ch
BOTTOM LOGGED INT | 254 256 3
_TOP_LOGGED INT 0 : 0 y
TYPE FLUID 1IN HoLEl waTEr/DRY WATER/DRY
FLUID LEVEL 65’ y 657 :
MAR TEMP BEG F | Nrp | N/ , i
QPERATING RIG TINE] N.on 1 N8 ' :
eovie. | rocavion| 117 | srL | tiz | sre | i ;
OPERATOR | BOBINSKI _ BOBINSKI “ ;
WLTNESSED BY TIN BOYER " TIN BOYER ;
{RUN]  BORE HOLE RECORD CASING RECORD L
No. ) BiT | FROM ro. | sizE TYPE | FrROM | To B
b | 2 o0.p. |pvc G.L. .iBoTToR| -




EQUIPHMENT DATA

LOG TYPE INDUCT. CON | INDUCT. RES | GANMA RAY
RUN NO. ONE ONE

TOOL MODEL NO. GEONICS COMPUTER SLIMHOLE
TOOL SERIAL NO. 91 GENERATED T-53
DIAMETER 1.45" FROM 1,25
DETECTOR TYPE COIL INDUCT. CON { SCINT.
DETECTOR LENGTH 20" : 1°
UNITS/DIV. 19 mUhos m 2.5 Ohmm 20 API
SENSITIVITY N/A N/ A 50,781
TINE CONSTANT N/ - - N/A 4 SEC
ZERO DIV L OR R 0 o 0
SPEED-FPHN 25 25 . 13

DATA SAHPLES/FT 5 5 5
FORMATION FACTOR N @ N/ f N/ @

PUMP RATE-GPN N-A N-Q N6

PUMP RATE-GPH '

©UMP RATE-GPHM

JOURCE TYPE STRENGTH SPACING MODEL NO JSERIRL NO.

N-sQ

PERFORATIONS: 24B.5% - 268.8°

REMARKS :

NOTICE:
Al!l interpretations are opinions based on inferences from
eloctrical or other measurements and we cannbt,fand do
not guarantee the accuracy or correctness of ;ng inter-
pretations, and we shall not, except in the case of gross
or willful negligence on our part, be liable or respons -
ible for any loss, costs, damages or expenses incurred
sustained by anyone resulting from any interpretation
made by one of our_officers, agents or emhlogees. These
interpretations are also subject to our General Terms and

Conditions as set out i1n our current Price Schedule.

HELENCO, TNC.

fdhs e e dean

mMhos./m

[

INDUCTION CONDUCTIVITY

28

DEPTHS

2aa l o

GAMMAR RAY
API Units
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i

INDUGCTION # GAMMA RAY

i COMPRNY CAMP DRESSER & McKEE INC,
@ WELL MU-4D o
i I FieLD CENTRAL TRUCKEE MEADOYS (CTH)
COUNTY  YASHOE STRTE _NEVADS
LOCATION: | OTHER -SERV :
' NONE
' J0B NO. .
%35543. SEC TP _ ReE
i PERNONENT DATUM: GROUND LEVEL . - ELEV: N/R  |ELEVRTION:
: | o KB. ..
LOG MEASURED FROM G.L. @ FT ABOVE PERH DATUHM |DF. -
] DRILLING MERSURED FROM _G.L. GL .
DATE { 07-31-2001 97-31-2001
TYPE OF L0G INDUCTION GAMMA RAY
RUN _NO. | ONE ONE ’
{DEPTH. - DRILIER | 1817 181’
"I DEPTH - LOGGER | 1ge@’ 160°
BOTTON LOGGED INT | 177° 179’
7 ¢0? LOGGED IHT' ““;E'* o | e’
TYPE FLUTD IN. HOLEH?UQTER/DRY HATER/DRY
FLuIp Lever | sst 35"
MAR _TEMP DEB F- -] N-a _ N B
LorEratiNG RIG TINE] NsA b nsn |
EQUIP. | tocatxon} 117 ] .eFL § 117. | BFL | 1
OPERATOR _ . .BOBInsxi | BOBINSKI R
{wirnessep By ) Tin BO?ER “1 Tin poYER
RUN| " BORE HOLE RECORD : .ﬁ . CASING RECORD . :
CpNo. ) o BIT ,.annxgﬂgmoh:-;hészﬁ:F- ryee § reon 1 To. 7} -

B I A T c o B S PR i B T TP



EQUIPMENT DATA

INDUCTION CONDUCTIVITY
milin e e e

lDEPTHS l
fTor T

’-ﬁmadq Qg,bnbwofﬂour#qﬁfiders, qgentﬁ-or employees.

' Condit{ons as set out

L0G TYPE INDUCT. CON | INDUCT. RES | GAMHA RAY
RUN NO. ONE ONE
TOOL MODEL NO: ] GEONICS COMPYTER SLIMHOLE
TOO0L SERIAL NO. a1 GENERATED T-53
DIAMETER 1.45" FROM | 1.25"
DETECTOR TYPE COIL INDUCT. CON | SCINT.
DETECTOR LENGTH | 20" 1o
UNITS/DIV. 10 ‘mHhos/m 1 2.5 Ohmm 28 API
SENSITIVITY /A N/ 59,781
TIMNE CONSTANT "N/ N/Q 4 SEC
ZERO DIV L OR R 0. o 0
SPEED-FPH 25 ‘|25 13
DATR SAMPLES/FT 5 5 5
FORMGTION FACTOR | N/@ N/ g N8
CPUMP RATE-GPM Y N/R - S N I 2T
_PUMP RATE-GPM f I
PUNP RATE-GPH
SOURCE TYPE {STRENGTH ]SPACING MODEL NO ISERIAL NO.
N/ '
PERFORATIONS: 159.5 - 179.5"
REMARKS :
NOTICE:
All interpretations are opinions based on inferences from

e]ectrlca[ or other measurements and we cannoct, and do
not guaranteé the accuracy or correctness of any inter-
pretations, and we shall not, except in the case of gross
or willful negligence on our part, be ltable or respons-
ible for any loss, costs, damages or expenseﬁ'rncuhr?d

or sustained by anyone resulting from any interpretation
: ‘ : _These
itnterpretations afe also sub ject to our Generad Terms ;nd

tn our current Price Schedule.

ELENGO, INC,

R

Yoo

2028 ..

GAMMA RAY
PRI . 1~ B N O

;Lmq- 
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CRE i e et

FILING No.lcompaNy canp DRESSER & MeKEE INC.
MELL MU-10D _ e
FIELD CENTRAL TRUCKEE MEADOUWS  (CTH)
COUNTY  WASHOE STATE _NEVADA
LOCATION: OTHER SERV:
NONE
JOB NO. _
34543 SE€ TWP RGE _
PERMARENT DATUM: GROUND LEVEL ELEV: N @& |ELEvVATION:
LOG MEASURED FROM G.L. ® FT ABOVE PERM DATUM |DF.
DRILLING MERSURED FROM _G.L. GL . -
DATE 87-31-2001 @7-31-20801
TYPE OF LOG INDUCTION GAMMA RAY
RUN NO. ONE ONE
DEPTH - DRILLER 350" 3507
DEPTH - LOGGER 347’ 347"
BOTTOM LOGGED .INT | 343’ 346 .
TOP LOGGED INT 0’ 0
TYPE FLUID IN HOLE] WATER/DRY WATER/DRY
FLUED LEVEL 1190’ 110’
MaX TEMP DEG F N/A N/ R
OPERATING RIG TIME| N-a N/@ :
EQUIP. | vLocartion] r17 | BFL | L17 BFL |
OPERATOR . | BoBINSKI. BOBINSK I
UWITNESSED BY TIN BOYER TIN BOYER
RUN BORE HOLE RECORD CASING RECORD
NQ . BIT FROM TO SIZE TYPE FROKM | ToO
L | 2¢ 0.D. PVC G.L. BOTTON

EER ¢ TN



EQUIPHENT DATA

L0G TYPE INDUCT. CON | INDUCT. RES | GAMHA RAY
RUN NO. ONE ONE

TOOL MODEL NO. GEONICS COMPUTER SLIMHOLE
TOOL SERIaL NO. | o1 _ GENERRTED T-53
DIAMETER 1.45" FROM 1.25"
DETECTOR TYPE COIL INDUCT. €ON | scInT.
DETECTOR LENGTH 20" 1"
UNITS/DIV. 18 mHhos/m 12.5 Ohmm 20 APl
SENSITIVITY N/ 4 B S8, 781
TIME CONSTANT N @ N6 4 SEC
ZERO DIV L OR R 9 Je 2
SPEED-FPH . 25 25 13

DATR SAMPLES/FT 5 5 5
FORMATION FACTOR | N-n KA N/ A

PUKP RATE-GPN N/ A N/ N/

PUMP RATE-GPH

PUMP RATE-GPM

SOURCE TYPE STRENGTH SPACING HODEL NO JSERIAL NO.

N/A

PERFORATIONS: 326.5 - 346.5°

REMARKS :

NOTICE:

All interpretations are opinions based on inferences from
electrical or- other measurements and we cannot, and deo
not guarantee the accuracy or correctness of any inter-
pretations, and we shall not, except in the case of gross
or willful negligence on our part, be liable or respons—.
ible for any less, costs, damages or expenses incurred

or sustained by anyone resulting from any interpretation

made by one of our officers, agents or employees. These
interpretations are also subject to our General Terms and
Conditions as set ocut in our current Price Schedule.

HELENCO, INC.
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COHPQ“Y
WELL
FIELD
COUNTY

CANP DRESSER & McKEE INC.

MU-12D

CENTRAL TRUCKEE MEADOMS  (CTH)

YUASHOE

STATE

NEVADAO

LOCATION:

OTHER SERV:
NONE

JOB NO.
34543 'SEC TP RGE
PERMANENT DATUM: GROUND LEVEL ELEV: N/R ELEVATION:
e e {XBL
LOG HEASURED FROH G.L. @ FT ABOVE PERM DATUM DF . .
DRILLING MEASURED FROM G.L. ~ GL . oo
DATE P7-31-2001 07-31-2081
TYPE OF LOG INDUCTION GANMA RAY
RUN NO. ONE ONE
DEPTH - DRILLER 346 346"
DEPTH - LOGGER 345° 345’
BOTTOM LOGGED INT 341" 344’
TOP LOGGED INT 9’ 9’
TYPE FLUXD IN HOLE| WATER/DRY HATER/DRY
FLUID LEVEL 99" 99’
MRX _TEMP DEG F N/f N/#&
OPERATING RIG TIME|l N-/& _ N/ 6@
EQUIP. | LOCATION| L17 { BFL L17 BFL [
OPERATOR | BOBINSKI BOBINSK I
WITNESSED BY TIH BOYER TIM BOYER
RUN _ BORE HOLE RECORD _ CASING RECORD
NO. BIT FROM TO S1ZE IYPE FRON TO
2% 0.D. PVC G.L. BOTTOM

LU,



e Sy

or sustained by anyone resulting from any int

made by one of our officers,

interpretations are also

sub ject

Conditions as set out

agents or employees.

teo our General

EQUIPNENT DATA
LOG TYPE INDUCT. CON INDUCT. RES |{ GAHHA RAY
RUN NO. ONE _ ONE
TOOL MODEL NO. GEONICS COMPUTER SLIMHOLE
TOOL SERIAL NO. 01 GENERATED T-53
DIAMETER 1.45* FROM 1.25"
DETECTOR TYPE COTL INDUCT. CON { SCINT.
DETECTOR LENGTH 2" 1°
UNITS-DIV. 10 mMhos/m 2.5 Ohmm 20 API
SENSITIVITY N-f  N-A 50,781
TINE CONSTARNT N D N-A 4 SEC
ZERO DIV L QR R 5] 3] (4]
SPEED-FPH 295 25 13
DATA SAMPLES/FT 5 5 5
FORMATION FACTOR N/ 6 N-Aa N-A
PUMP_ RATE-GPH_ N/B N/ A N A
PUMP RATE-GPN '
PUMP RATE-~GPHM
SOURCE TYPE STRENGTH SPACING HODEL NO JSERIAL NO.
N-f
PERFORATIONS: 326 - 3486°
REMARKS:
HOTICE:
All i1nterpretations are opinions based on inferences from
electrical or other measurements and we cannot, and do
nol guarantee the accuracy or correctness of any inter-
pretations, and we shall not, excepi in the case of gross
or willful negligence on our part, be liable or respons-
ible for any loss, costs, damages or expenses incurreod

erpretation
These

Terms and

in our current Price Schedule.

HELENEO,

INC .
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FILING NO.J COMPANY
UELL
FIELD
COUNTY

CAMP DRESSER & McKEE INC.

HU-17D

CENTERAL TRUCKEE MEADOUS {CTH )

WASHOE

STATE

LOCATION:

OTHER SERV:
NONE

JOB NO.
34543 SEC ___ Tup  RGE
PERMANENT DATUM: GROUND LEVEL  ELEV: N-A_ JELEVATION:

KB.
LOG MEASURED FROM G.L. ® FT ABOVE PERH DATUH DF.
DRILLING MEASURED FROM 6.L 6L.
DATE 08-01-2001 28-01-2881
TYPE OF LOG INDUCTION GAMMA RAY
RUN NO. ONE ONE
DEPTH - DRILLER 201" 291"

DEPTH - LOGGER 197" 187"

BOTTON LOGGED INT | 133’ 196
TOP LOGGED INT 8’ 0’

IYPE FLYID IN HOLE{ WATER/DRY UATER/DRY

FLUID LEVEL 49’ 49’

HAX TENP DEG F N/& N/A
OPERATING RIG TIHE| N-A N/f
EQUIP. tocatrion]| r17- | BFr | L17 | BFL |
OPERATOR BOBINSKI BOBINSKI.

"UITNESSED BY TIN BOYER TIM BOYER

BORE HOLE RECORD

RUN CASING RECORD
NO . BIT FROM ToO SIZE TYPE FROM T0
[2" o.p. PVC 6.1

BOTTOHN

LT A AL A e M e A Akt Shbanbrm L ek

R N



EQUIPHENT DATHA

rom ot o Ty s e e+ o _.J:a.J‘_.._ e

INDUCTION CONDUCTIVITY

S Tt dr et it ws—— .FM!L‘-.W%-——-“.-——— o

DEPTHS J
— ek R

———mo

LOG TYPE INDUCT. CON INDUCT. RES | GeRMMA RAY
RUN NO. ONE ' ONE

TOOL MODEL NO. GEONICS COMNPUTER SLIMHOLE
TOOL SERIAL NO, a1 GENERRTED T-53
DIRHETER 1.45¢* FROHN 1.256"
DETECTOR TYPE COTIL INDUCT. CON | SCINT.
DETECTOR LENGTH 2e" 1
UNITS/DIV. 190 sMhos~m 2.5 Ohmm 28 AP
SENSITIVITY N-A N/ A Sa-781
TIHE CONSTANT N/8 N-/fA 4 SEC

ZERO DIV I OR R 2 ) Q
SPEER-FPH 25 25 13

DATA SAMPLES-FT > S 5
FORMATION FACTOR N-RA N- A N-A

PUMP RATE-GPM N-n N-A N-RA

PUHP RATE-GPHN

“UMP RATE-GPM

SCURCE TYPE STRENGTH SPRCING MODEL MNO |SERIAL NC.
N- A

PERFORATIONS: 179 - 199"

REMARKS:

NOTICE:

1l interpretations are opintons based on inferences from
electrical! or other measurements and we cannot, and do
not guarantee the atcuracy or correciness of any inter-

pretations, and we shall not, the case

negligence

except in of gross
or willfu)
‘btle

sustained by anyone

onh our part, be liable or respons -

for any loss, costs, damages or expenses incurred

resulting from any interpretation

made by one of our officers, agents or employees. These

General and

Schedule.
WELENCO ., INO.

itnterpretations are also sub ject to ocur Terms

Conditions as set out in our current Price

GRMMR RAY
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f_l_'\—.:.l..ﬁN_G_...._H.Q -] CORPANY  CAMP DRESSER & McKEE INC.
FIELD CENTRAL TRUCKEE MERDOWS  (CTH)
COUNTY  WASHOE STATE NEVADA
LOCATION: OTHER SERV:
NONE
JOB NO.
34543 SEC . TWP RGE
PERMANENT DATUM: GROUND LEVEL ELEV: ELEVATION:
- e - e e L Rt et e e R e ee e K B - _—
LOG MEASURED FROM G.L. © FT ABOVE PERM DATUM |DF. L
DRILLING MEASURED FROH G.L. - GL . ~
DATE. ©7-31-2001 27-31-2001
TYPE OF LOG INDUCTION GAMMA RAY
RUN NO. ONE ONE
DEPTH - DRILLER 253’ 253"
DEPTH - LOGGER 251 251
BOTTOM LOGGED INT | 247’ 259
TOP LOGGED INT 0 0
TYPE FLUXD IN HOLE[ WATER/DRY WATER/DRY
FLUID LEVEL 109’ 100’
NaX _TENP DEG F N/A N/A
OPERATING RIG TIME| N-a N A
LEsuvrp. | rocation) L1z | BFL | L1+ BFL |
OPERGTOR BOBINSKI BOBINSKI
WITNESSED BY TIH BOYER TIN BOYER

RUN BORE HOLE RECORD CASING RECORD
Lro. BIT FRON 70 SIZE TYPE FROM TO
. 2° o.p. lpvc G.L. |BOoTTOM




EQUIPHENT DATA

LOG TYPE INDUCT. CON { INDUCT. RES | GANNA ERAY
RUN NO. ONE ONE

TOOL MODEL NO. GEONICS COMPUTER SLINHOLE
TOOL SERIAL NO. 01 GENERATED T-53
DIAMETER 1.45%" FRON 1.25"
DETECTOERE TYPE COIL INDUCT. CON SCINT.
DETECTOR LENGTH 28" 1
UNITS-DIV. 1@ mHhos~/m 2.5 Chmm 28 AP1
SENSITIVITY N-f N-A 28,781
TIHE CONSTANT N/A N/ 4 SEC
ZERO DIV 1L OR R & : a 9
SPEED-FPH . 25 25 13

DATA SAHPLESA/FT S S S
FORHATION FACTOR N~ f H-A N~/ f

PUMP RATE-GPHM N~/ R N-f N/ &

PUHP RATE-GPH

PUHF RATE -GPH

SO0URCE TYPE STRENGTH SPACING MODEL NO SERIAL NO.
N~ #f

PERFORATIONS: 231 - 251%1°

REMARKS:

NOTICE:

Al} interpretations are optntons based on inferences from
electrical or other measurements and we cannot, and de

not guarantee the accuracy or correctness of any inter-

pretations, and we shall not, except in the case of gross
or wiliful negligence.oﬁ‘our part, be liable or respons-
tble for any loss, costs, damages or expenses incurred

tnterpretation

These

or sustained by anyeone resulting froem any
made by one of our officers, agents or employees.
interpretations are also subject te our General Terms and
Conditions as set ocut in our current Price Schedule.

HELENCO, INC.

PR SRR S,

INDUCTION CONDUCTIVITY

I DEPTHS I

GAMMA RAY
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FILING No.|coMpaNy canp DRESSER & Me¢KEE INC.
VELL HY-23D o
FIELD CENTRAL TRUCKEE MEADOUS (CTM)
COUNTY  WASHOE STATE _NEVADB
LOCATION: OTHER SERV:
NONE
JOB NO.
34543 SEC TUP RGE
PERMANENT DATUM: GROUND LEVEL ELEV: N-fA_ JELEVATION:
e KB . -
LOG MEARSURED FROM G.L. @ FT ABOVE PERM DATUH DF . 5
DRILLING MEASURED FROM G.L. . GL . o
DATE B8-01-2001 08-01-2001
TYPE OF LOG INDUCTION GANMA RAY
RUN NO. ONE ONE
DEPTH - DRILLER 186" 186°
DEPTH - LOGGER 179° 179"
BOTTOM LOGGED INT 175" 178"
TOP LOGGED INT a’ @’
TYPE FLUID IN HOLE| WATER/DRY WATER/DRY
FLUID LEVEL 9 9’
MAX TENP DEG F N~ A N/ @
OPERATING RIG TIME] N-a N/R
Eouip. | rocation| 17 | BFL L17 | BFL ]
QPERATOR BOBINSKI BOBINSK I
WITNESSED BY TIN BOYER TIH BOYER
RUN BORE HOLE RECORD CASING RECORD
NO. BIT FROM - TO SIZE TYPE FROM TO
2" 0.D. PYC 6. L. BOTTOM

it B e e TR e v el e i e



FQUIPHENT DATA

LOG TYPE INDUCT. CON | INDUGCT. RES | GaMMA RAY
RUN NO. ONE ONE

TQOL MODEL NO. GEONICS COMPUTER SLIMHOLE
TOOL SERIAL NO. 21 GENERATED T-53
DIAMETER. 1.45¢ FROM 1.25%

" DETECTOR TYPE COIL INDUCT. CON | sciut.
DETECTOR LENGTH | 2@~ ' 1
UNITS/DIV. 18 mMhos/m | 2.5 Ohmm 29 API
SENSITIVITY N/ A - | nsn {50,781
TIME CONSTANT N/@ N/ R 4 SEC
ZERO BIV L OR R 0 e 0
SPEED-FPMN 25 28 13
DATA SAMPLES/FT 5 5 5
FORMATION FACTOR | N/A N/ A N A
PUMP RATE-GPM N/ @ N/ A NA
PUMP RATE-GPN
PUMP RATE-GPM

SOURCE TYPE STRENGTH . | SPacING MODEL NO |SERIAL NO.

N-A

PERFORATIONS: 168 -~ 189’

REMARKS:

NOTICE:

All interpretations are opinions based on inferences from

electrical or other measurements and we cannot, and de

not guarantee the accuracy or ceorrectness of any inter-

pretations, and we shall not, except in the case of gross
or willful negligence on our part, be liébl@ or respons-

ible for any loss, costs, damages or expegﬁes tncurred

or sustained by anyone resulting from any tnterpretation

made by one of our officers, agents or employees. These

interpretations are also subject to our General Terms and

Conditions as set out tn our current Price Schedule.

YELENCO, - INC.
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R D e A

FILING NO.JCOMPANY CAMP_DRESSER & NcKEE INC.
WELL MU -25D | e _
FIELD CENTRAL TRUGKEE MEADOMS (CTM)
COUNTY  WASHOE STATE NEVADA
LOCATION: OTHER SERV:

NONE

JOB NO.

34543 SEC TUP RGE ]

PERMANENT DRTUM: GROUND LEVEL ELEV: N/A ELEVATION:

LOG MERSURED FROM G.L. @ FT ABOVE PERM DATUM |pF. )

DRILLING MERSURED FROM G.L. CfeL. e

DATE P8-01-2001 08-01-2001

TYPE OF LOG INDUGTION GANNA RAY

RUN NO. ONE ONE

DEPTH - DRILLER 182’ 182"

DEPTH - LOGGER 176" 176

BOTTOM LOGGED INT | 172 175°

TOP LOGGED INT 8- Q-

TYPE FLUID IN HOLE| waTER-DRY HATER/DRY

FLUID LEVEL 4 5

MAK TEMP DEG F N R N/ A

OPERATING RIG TIME| N-a N-A

EQUIP. rocatioN] vi7 | BrFL | L17 | BFL |

OPERATOR BOBINSKI BOBINSKI

WITNESSED BY TIN BOYER - [ TINM BOYER

RUN BORE HOLE RECORD CASING RECORD

NO. BIT Fron | To " SIZE TYPE FROM TO

127 o.p. PVC 6.L. |Borron

I T
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R T T S e e ST T

A e

EQUIPHMENT DAThA
LOG TYPE INDUCT. CON INDUCT. RES | GAMMA RAavy
RUN NO. ONE ONE
TCOL MODEL NO. GEONICS COMPUTER SLIHHOLE
TOOL_SERIHL NO . al GENERATED T-53
DIAMETER 1.45" FRON 1.25"
DETECTOR TYPE COXL INDUCT. CON SCINT.
DETECTOR LENGTH 20" i*
UNiTS/DIV. 19 mMhos- m 2.5 Ohmm 20 API
SENSITIVITY N-RA N- R Sa-781]
TIME CONSTQNT N/g N-n 4 SEC
ZERO DIV L OR R 4] 4] a
SPEED-FPH 25 25 13
DATR SAMPLES/FT 5 S 5
FORMATION FACTOR N-@ N-@ N~ 8
PUNP RATE-GPHN N-A N-A N-f
PUMP RATE-GPHN
PUMP RATE-GPM
SOURCE TYPE STRENGTH SPACING MODEL NO SEﬁIRL NO .
N-f
PERFORATIONS: 157 - 177"
REMARKS :
NOTICE:
Atl interpretations are ©pintons based on inferences from
electrical! or other measurements and we cannot, and de

not guarantee the accuracy or correctness of any inter-
pretations, and we shall nol, except in the case of gross
or williful negligence on our part, be liable or respons-
ible for any loss, cosls, damages or exXpenses incurred

or sustained by anyone resulting from any interpretation
These

interpretfations are alsa sub ject to our General Terms and

made.bg one of our officers, agents or employees.

Conditions as set out in our current Price Schedule

WELENCO. INC.
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' INDUCTION - GAMMA RAY

FILING NO.J CONPANY CAMP DRESSER & McKEE ING. o
NELL Mw-270
FIELD CENTRAL TRUCKEE MEADOUS  (CTH)
COUNTY  WASHOE STRTE _NEVADA
LOCATION: OTHER SERV:

NONE

JOB NO.

34543 sEc TWp RGE

PERMANENT DATUM: GROUND LEVEL " ELEV: N.oA__ |ELEVATION:

LOG MERSURED FROM G.L. @ FT ABOVE PERH DATUM |DF.

DRILLING HEASURED FRON &.L. GL o

DATE " 87-31-2001 ®7-31-2001

TYPE OF LOG INDUCTION GANMA RAY

RUN NO. ONE ONE

DEPTH - DRILLER 180’ 180°

DEPTH - LOGGER 177 177

BOTTOM LOGGED INT | 173’ 176"

TOP LOGGED INT 9’ 9’

TYPE FLUID IN HOLE| WATER/DRY WRTER/DRY

FLUID LEVEL 5’ 5

MAX TEMP DEG F _N/A N

OPERATING RIG TIME] N-A N/§

EQurp. | 1ocation] tiz 1 BFL | Lis BFL |

OPERATOR BOBINSKI BOBINSKI

WITNESSED BY TIN BOYER TIM BOYER

"RUN BORE HOLE RECORD CASING RECORD

No. f.  BIT FROM TO . SIZE TYPE FRON TO

’ 2 0.p. PYC G.L. [soTTon

SRR e T L e e bema e e L ta et e



EQUIPHENT DATA

LOG TYPE INDUCT. CON | INDUCT. RES | camMa ravy
RUN NO. ONE ‘ ONE

TOOL MODEL NO. GEONICS "COMPUTER SLIMHOLE
TOOL SERIAL NO. 01 GENERARTED T-53
DIAMETER 1.45" FROM 1.25"
DETECTOR TYPE COIL INDUCT. CON | SCINT,
DETECTOR LENGTH 28" 1"
UNITS/ DIV, 19 mMhos/m 2.5 Dhmm 29 APl
SENSITIVITY K/ R N/f 50,781
TIME CONSTANT N/A N/ A 4 SEC
ZERO DIV L OR R %) 9 @
SPEED-FPH 25 25 13

DATA SAMPLES/FT 5 5 5
FORMATION FACTOR N/ A N-A N/ A

PUMP RATE-GPMN N/ A N/# N/ A

PUMP RATE-GPM

PUMP RATE-GPN

SOURCE TYPE STRENGTH SPACING MODEL NO JISERIAL NO.

N-gO

PERFORATIONS: 157.%5 -~ 177.5’

REMARKS :

NOTICE:

All interpretations are opinions based on inferences from
electricatl ér other measurements and we cannot, and do
not guarantee the accuracy or correctness of any itnter-
pretations, and we shall not, except in the case of . gross
or willful negllgénce on cur part, be liable or respons-
ible for any loss, costs, damages or axpenses incurred

or sustained by anyone resulting from any interpretation
made bg oné of our officers, agents or employees. These

interpretations are also sub ject to our General Tesrms and

Conditions as set out in our current Price Schedule.

YELENCO. INC.

INDUCTION CONDUCTIVITY

EPTHS

&

L.

GRMMA RAY

,___ PP 7o L. S I PR 3 AP

o e e o S R e e 1 T L e e -

A tmeh e m e

lD
PP~ T [~ W S




mm [ T I TR T I I DN B B B B B NN ) EEIO L T I R B I N R B N BN BNE I TR DR R I I B &
ALIATLSISTY NOILINGNI “ :

¥ _ :

2 WSOy 002 08z S} Iod @ X
ALIATLONANGD NOTLOMANT : SHid3a AR BB ;

_ == e s el O s (- = v
- _ ,..;I;H -. E.EEH!-. BN V0N S BN T S Z-- I ,

,;'\rJ
!
t

| " g DA I pral ]
i I I S B 1 = ‘]
ol 1l Y I L i 3 :
. 1T R O T N o i g 3 ]
A N A SV T B IO O e - 2
B O B > 7000 IO

|

|

i
Ui

!
i
;
|

v A /Mf o\

3348 3NIT CRBTWIS
3WHS GNY ALIAILISNIS 3WUS

2@z s1IUN Id9 1%}
- . SHLd3A | »O3HD TWOTLSILHLS ALY BWWED

<
Mlli!._- A dodt - A N S
2 _ . _ o

- : Bay =

- et — =
T P 20 U
- . I T =

- S SN SUUUN WUUSI ¢ DPURPN SPURPRN EUR: SN SUPRNN VDN SIS AP S T
RN N S B nmw I A B A S A 77T SR e G ) A o Y AU
- - g N S N D N N A W T S S T

: nhan

FICEXE CARLA AR Sl s : O D

[P SN NSV Y SN S ROV SUNPS SR S SR — P~ voe ORI S YRS SR
=Y

i

|
A

|

:
l.l‘

|

{

RO s i s gl - - :

— = B N B N DU T o :

- i i Y T S ) L 1A OO N RO S Lo

B S I N S Y I RS SO S N S - ] T
s ~ 4 8s — RN

L. ’3 Sl { K . 4

] - i

A4

- = SR
L - - -
e — =%
. [ -} -

AN DN S B P H=t N

- i .

L HYwa ) 1T

T JR - SRS T 2]

. Sk P2 Lo L B [ AN AN SUNE ihon. SV RN S S 3 g
T .ﬂ!! : —, JOP T W
A - A SOUU FUNE S b N A

s b D = e

SRPRNP AP SR S S [P A TP QUSRI T

o - - T =
; ) OV

ALIATLSISEY NOLLINANI

e HLASOULIML L e o . Rzt gE2- - - SR I~ - - B :

de ...
ALIATLONANGD NOILONANI SH.LJZA AN HLWED




DRILLING HMEASURED FROHN

.._._E_\'_..T.._I.:_.f__., oA Ap 4 e £ S e e e At P R 8 S e

KB.
DF .

; FILING NO.fCOMPANY CAMP DRESSER & McKEE INC. . .
§ FIELD CENTRAL TRUCKEE MEADOUS _(CTM)
% COUNTY  WASHOE STATE _NEVADA
{
‘ LOCATION: OTHER SERV:
: NONE
JOB NO.
34543 SEC TUP RGE
PERHANENT DATUM: GROUND LEVEL ELEV: N/A ELEVATION:

DATE " 97-31-2001 07-31-2001
TYPE OF LOG INDUCTION GAMMA RAY
RUN NO. ONE OMNE
DEPTH - DRILLER 154 154
DEPTH - LOGGER 151 151
BOTTON LOGGED INT | 148" 150
TOP LOGGED INT @’ 0’
TYPE FLUID IN HOLE| WATER/DRY . WATER/DRY
FLUID LEVEL 29’ 29’
MAX TEMP DEG F N A N-A
OPERATING.RIG TIME| N7g N9
gouip. | rocarron] 17 | srr | 17 BFL |
QPERATOR ' BOBINSKI  BOBINSKI
WITNESSED BY | TIN BOYER TIM BOYER |
 RUN| ~ BORE HOLE RECORD. £ASING RECORD
NO . BIT Fron { 71O SIZE TYPE FROM TO-
la- o.p. |lpyc G.L.

sorton) ¢

5
:
I

t
N




EQUIPHENT DATA

LOG TYPE INDUCT. CON { INDUCT. RES | Gamna ray
RUN NO. ONE ONE

TOOL HODEL NO. GEONICS COMPUTER SLIHHOLE
TOOL SERIAL NO. 91 GENERATED T-53
DIAMETER 1.45" FROMM 1.25"
DETECTOR TYPE COIL INDUCT. CON | SCINT.
DETECTOR LENGTH 20" 1E%
UNITS/DIV. 10 mMhos/m | 2.5 Ohmm 20 AP 1
SENSITIVITY N B N/ 50,781
TIME CONSTANT N/ £ N/ A 4 SEC
ZERO DIV L OR R 0 0 %
SPEED-FPHN 25 25 13

DATA SAMPLES/FT 5 5 5
FORMATION FACTOR N/ A N/B N/ R

PUMP RATE-GPH N/A N/ A N/ @

PUMP RATE-GPH

PUMP RATE-GPH

SOURCE TYPE STRENGTH SPACING MODEL NO ISERIAL NO.
N/R '

PERFORATIONS: 131.5 - 151.5°

REMARKS:

NOTICE:

ALl interprefations are opinions based on inferences from
electrical or other measurements and we cannot, and.do

.net guarantee the accuracy or cofrectneﬁs of any inter-
pretations, and we shall not, except in the. case of gress

or willful negligence on ocur part, be liable or respons-

ible for any loss, costs,'damagqs or -axpenses incurred
or sustained bg anyone resulting from any tnterpretation

made by one of our officers, Thase

agents or employees.

interpretations are also subject to our General Terms and.

Condi{iahS'as séi'dhtﬂin our current Price. Schedule.

e i MELENGO. INC.

GAMMA RAY
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FILING No.|comPaNy cCaMP DRESSER & MeKEE INC.
WELL MuY-33D L
FIELD CENTRAL TRUCKEE MEADOUS (CTH)
COUNTY  WASHOE STATE _NEVADA
LOCATION: OTHER SERV:
NONE
JOB NO.
34543 SEC T4P _ RGE
PERMANENT DATUM: GROUND LEVEL  ELEV: N/ JELEVATION:
e N -
LOG MEASURED FROM G.L. 8 FT ABOVE PERM DATUNM |DF- 3
DRILLING HEASURED FROM G.L. - 3 GL . L
DATE 98-01-2001 88-01-2081
TIYPE OF L0G INDUCTION GAMMA RAY
RUN NO. _ONE ONE
DEPTH - DRILLER 200’ 268’
DEPTH - LOGGER 198’ 198"
BOTTOM LOGGED INT | 1s4° 197°
TOP LOGGED INT 9 0
TYPE FLUID IN HOLE] WATER/DRY UATER/DRY
FLUTID LEVEL FULL FULL
MAX TENP DEG F N @ N/@
OPERATING RIG TLME} N A N~ A .
EQUIP. | LocATION] L17 | BFL | L1+ BFL |
OPERATOR BOBINSKI BOBINSKI
WITNESSED BY TIN BOYER TIN BOYER
RUN BORE HOLE RECORD CASING RECORD
NO . BIT FRON 10 SIZE TYPE FRON 1O
2" 0.p. 1pvc 6.L. |BoTTOM

waa



EQUIPHMENT DATA

LOG TYPE : INDUCT. CON | INDUCT. RES | GAMMA Ray
RUN NO. | ong ONE

TOOL MODEL NO. GEONICS COMPUTER SLINHOLE
TOOL SERIAL NO. 21 GENERATED T-53
DIAMETER 1.45¢ FROM 125"
"DETECTOR TYPE COIL INDUCT. cON | scint.
BETECTOR LENGTH 20 1o
UNITS-DIV. 10 mMhos/m | 2.5 Ohmm 20 _apPI
SENSITIVITY N/ N-A S8/781
TIME CONSTANT N/A N/B 4 SEC
ZERC DIV L OR R 0 9 e
SPEED-FPN 25 25 13

DATA SAMPLES FT 5 5 5
FORMATION FACTOR | N-a N/ g N A

PUMP RATE-GPN N~ A N/ N/A

PUMP RATE-GPH

PUMP RATE-GPHN

SOURCE TYPE STRENGTH SPACING MODEL NO |SERIAL NO.

N-n

PERFORATIONS: 178.5 - 198.5°*

EEMARKS ;

NOTICE:

All interpretations are opiniens based on inferences from
@electrical or other measurements and we cannot, and do

not guarantee the aceuracy or correctness of any inter-
pretations, and we shall not, except in the case of gross
or willfyul negligence on ocur part, be Ifable or respons-
tbte for any loss, costs, damages or expenses incurred

or sustained by anyone resulting from any interpretatian
made by one of our officers, agents qor employees . These
tnterpretations are also subject to our General Terms and
Conditions as set out in our current Price Schedule.

BELENCO, _INC.
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CTM-1S

[Date of instaflation boae7ior |
Location
Northing 14865566.99
Easting 2273656.93
Well Details (feet AMSL)
Measuring Datum 4538.11
Top of Screen 4508.28
Base of Screen 4488.28
Water Level (feet AMSI.)
Sample Date| Water Lavel
5/23/01 4501.15
6/19/01 4498.63
TH7101 4495.55
8/8/01 4493.77
8/22/01 4492.29
9/13/1 4490.88

Analytical Data {mg/.)

4506

Watsr Level (feet AMSL)

4500 ‘\
4495 —

Sampie Date PCE Benzene MTBE
3729/ 1.20 <1 <1
712/ <25 <1.3 <1.3

Notes:

1. "<" indicates that the analytical result was below

the detection mit,

2. Non-detect analytical results are pre'sented in the

plots as one half the detection limit.

4490
4485 - ; : vttt e e
5/01 6/01 7/01 8/01
Tetrachloroethene (PCE) {ug/L)
L | JET— [
1D et b i 0 A8 e < eeen et e
* g
1.0
05 I RO
0.0 p ] . [
3/01 401 5/01 6/01 7o
Benzene (ug/L)
1.0 -
0.8 S T TTr S
L
(iR — ;—_—-_——_—____’______ ...........
.6k s e
0.2 e PR
0.0 ; . R ey
301 4/01 5/01 &0 7i01
10 ...............
08
0.6 P ——— e ®
0.4
0.2
0.0 : : T 3
3o 4/01 5/01 6/01 7101




CTM-2S

Water Level (feet AMSL}

iDate of Instaliation [ 3/29/01 |
Location
Northing 14863908.59
Easting 2274253.41
Well Details (feet AMSL)
Measuring Datum 4527.61
Top of Screen 4497 .81
Base of Screen 4477.81
Water Level (feet AMSL.)
Sample Date | Water Level
5/23/01 4438.93
6/19/01 4496.89
717101 449428
B8/8/01 4492.65
8/22/01 4491.27
9/13/01 4490.03
Analytical Data (mg/L)
Sample Date PCE Benzene MTBE
4/9/01 10.00 <1 <1
7/12/01 7.40 <1.3 <1.3
Notes:

1. "<" indicates that the analytical result was below
the detection limit. S

2. Non-detect analytical results are presented in the
plots as one half the detection limit.

4500
4495
4490
4485 ' . :
5/01 6/01 7101 8/01
Tetrachloroethene (PCE} (ug/L)
12
10 g \
6
4
2
O T . \
4/01 5/01 8/01 7f01
Benzene (ug/L}
1.0
0.6 0‘-———_——______,____ .
0.4 - -
0,2 e e e
O‘D T T T T 1
3/0% - 4/01 5/01 6/01 7103
MTBE {ug/L}
1.0
0.9 o
0.6 e ¥,
0.4
0.2
0.0 T ; t
301 4/01 5/01 8/01 7/01




CTM-3S

[Date of instaliation | &rsio1 |
Watar Leve! (feet AMSL)
Location 4478
Northing 14866922.53 4577 3
Easting 2276496.03 4476
4475
Well Details (feet AMSL) 4474
Measuring Datum 4515.23 4473 ' g _
Top of Screen 4484.50 5/01 6/01 7/01
Base of Screen 4464.50
Water Level (feet AMSL) Tetrachloroethena (PCE) {ng/L)
Sample Date | Water Level 10
5/23/01 4477.44 8 L¢——7 S
6/19/01 4477.12 6
77 4476.05 4
8/8/01 4475.48
8/22/01 447516 S T
9/13/01 4474.48 0 e '
4761 5/01 6/01 7101
Analytical Data (mg/L)y e
Sample Date PCE Benzene MTBE Benzene (ug/L)
4/2/01 7.70 <1 <1 L -
4;!1 0;01 7.60 €1 {1 0.8 e -
e/28/01 8.30 <1 <1 06
0.4 oo -
0.2
Notess ‘ e 0‘04;01 - 5;’01_ e;:m 7101
1. *<" indicates that the analytical result was below
the detection limit,
2. Non-detect analytical resuits are presented in the MTBE {ng/L)
plots as cne half the detection limit. 10
0.8
0.6
0.4 oo M
0.2
0.0 ; ey ;
4/01 5/01 6/01 7/0%




CTM-4D

[Date of Installation [ 4901 |
Location

Northing 14866913.75
Easting 2276498.34
Well Details (feet AMSL}

Measuring Datum 4515.15
Top of Screen 4355.35
Base of Screen 4335.35

Water Level (feet AMSL.)
Sample Date| Water Level
5/23/1 4481.97
6/19/01 4481.66
77/ 4480.55
8/8/01 4479.77
8/22/1 4479.21
9/13/1 4478.15

Analytical Data (mg/l)

Water Level (feet AMSL})

701

8/01

Tetrachloroethene (PCE) (ug/l)

L 4

5/01 6/01

Sample Date PCE Benzene MTBE
4/17/01 <1 <1 <1
4/19/01 1.40 <1 <1
6/28/01 1.40 <1 <1

Notes:

1. "<" indicates that the analytical result was below
the detection Emit.
2. Non-detect analytical results are presented in the
plots as one half the detection limit.

Benzene (pg/L}
1.0

0.8

0.6

|

*

0.4

02 -

0.0

4/01 5407

MTBE {pg/L}

1.0
0.8

0.6

3

0.4

0.2
0.0 T g

40t 5/01 6/01




CTM-55

{Date of Installation

I

3/28/01

Water Level {feet AMSL)

Locatf'on 4480
Northing 14866774.11 2478
Easting 2275631.44
4476
Well Details (feet AMSL) 4474
Measuring Datum 4526.22 4472 . ; )
Top of Screen 4488.34 5/01 601 7/ 8/01 9/01
Base of Screen 4466.34 _
Water Leve! (feet AMSL) Tetrachlorosthene (PCE) (pg/l)
Sample Date | Water Level 30
5/25/01 447953 25 4 / -----
9/13/01 4475.66 20
10
5
0] ¥ fror e .
401 5/01 6/01
Analytical Data {mg/L)
Sample Date PCE Benzene MTBE Benzene (ug/L)
4/2/01 11.00 <3 <1 | T .
6/28/01 27.60 <1 <1 0.8
0.6
0.4 M M -
0.2
0.0 '
Notes: - " 8/01 - e 5/01 6/01
1. "<" indicates that the analyiical resuit was below
the detection limit.
2. Non-detect analytical results are presented in the MTBE (ugll)
plots as one half the detection limit, 10
0.8
0.6 -
0.4 - M
0.2
0‘0 T . T T
401 5/01 601




CTM-6S

[Date of Installation | 32001 ]
Water Leve! (feet AMSL)
Location 4470
Northing 14866906.43 4468
Easting 2279451.30 4466
4464 T 4
Well Details (feet AMSL) P10 I N
Measuring Datum 4494.00 4460 :
Top of Screen 4470.43 5/01
Base of Screen 4450.43 e
Water Level (feet AMSL) Tetrachlorcethene (PCE) (ug/t)
Sampie Date | Water Level 30 X
5/23/01 4464.03 25 PY
20 A -
15
10 -
5
0 . . ;
3/01 4/01 5/01 6/01
Analytical Data (mg/L) -
Sample Date PCE Benzene MTBE Benzene (ug/L)
3/29/1 28.00 <1 <1 1.0
4/5/01 20.00 <1 <1 08 Lo
7/5/01 25.00 <1.3 <1.3 06 e
. <H—’/—~——_
0.2 -
_ 0.0 ‘ : :
Notes.. . o 3701 ST/ | 5/01 6/01
1. "<" indicates that the analytical result was below
the detection limit.
2. Non-detect analytical results are presented in the MTBE (ug/L)
plots as one half the detection limit. 30
0.8
0.6 —&
"
0.4
0.2
0.0 ' — .
3/01 5/01 601

4101




CTM-7S

[Date of Instaliation [ 3801 |
Water Level {feet AMSL)
Locar:fon 4460
North:ng 14865655.28 4459 -
Easting 2280296.09 4458
4457 . AN
Measuring Datum 4483.77 A455 - N \
Top of Screen 4463.03 5/01 6/01 7/01 B/01 9/01
Base of Screen 4443.03
Water Level (feet AMSL) Tetrachloroeihene (PCE} (ng/l)
Sample Date | Water Level 5
5/23/01 4458.41 4t
6/18/01 4458.53 a1l
7/16/01 4458.66 ) |
8/8/01 4457 87
9/13/01 4457.29 b -
0. . . e e 1y
3/01 4/01 5/01 6/01 7104
Analytical Data (mg/L) e —
Sample Date PCE Benzena MTBE Benzene (g/L)
7/5/01 4.50 <1.3 <1.3 0.8 e e
0.6
0.4
0.2 -
Nc:‘te“s: _ Lo 301 4001 5/01 6/01 701
1. "<" indicates that the analytical result was below
the detection fimit. e
2. Non-detect analytical results are presented in the MTBE (ng/L)
plots as one half the detection limit. 1.0 o
P————
0.2
00 y B L
4/01 5/t 6/01 7i01

301




CTM-8D

[Date of Installation | 36/01 ]
Location
Northing 14865660.94
Easting 22802951
Well Details (feet AMSL)
Measuring PBatum 4483.68
Top of Screen 4242.78
Base of Screen 422278

Water Leve! (feet AMSL)

Sample Date

Water Level

523/ 4423.64
6/18/01 4435.46
7/16/01 442939
8/8/01 4417.05
9/13/01 4429.66

Analytical Data (mg/l.)

Sample Date PCE Benzene MTBE
3/26/01 10.00 <1 <1
7/5/01 40.00 <1.3 <1.3
Notes:

1. "<" indicates that the analytical resuft was below

the detection

limit.

2. Non-detect analytical results are presented in the
plots as aone half the detection limit.

PV Ly J—

4430 -
4420 ¥

Water Level {feet AMSL})

44 1 0 o e L e A £ A AR el e s o s mmm s e em e e

4400 -

0.8 -

0.6
0.4
0.2
0.0

5/

6/01

7/01

8/01

9/01

/01

I SRR e e .

4/01

5/01

6/01

Benzene {uy/L)

B

701

301 . 401 5/01

6/0%

ey

701

MTRBE (ngiL}

3N

4/01

501

B8/01

7/01




CTM-9S

[Date of instaliation IEEE
Location
Northing 14863430.53
Easting 2283743.30
Well Details (feet AMSL.)
Measuring Datum 4457.83
Top of Screen 4417.37
Base of Screen 4397.37
Water Leve/ (feet AMSL)
Sample Date | Water Level
5/23/01 4411.04
8/19/1 4407.99
7/16/01 4403.85
8/8/01 4401.21
8/21/01 4400.15
9/13/01 4398.36
Analytical Data (mg/L)
Sampte Date PCE Benzene MTBE
5/8/011 4,80 <1 <1
5/24/01 <1 <1 <1
6/26/01 3.80 <1 <1
Notes: .
1. "<”" indicates that the analytical result was below

the detection limit.
2. Non-detect analytical resuits are presented in the
plots as one half the detection limit.

Water Level (feet AMSL}

5/01

8/01

701

[ e

8/01

1.0

0.6

0.4 |-

5/01%

6/01

1.0 -

08 e

MTBE (ug/L)

L 4

0.4

*

0.2

5/01

6/01

7o




CTM-10D

Water Level {feet AMSL)

[RRSS—

8/01 701

[Date of instaliation | 42701}
Location
Northing 14863421.27
Easting 2283739.71
Well Details {feet AMSL}
Measuring Datum 4457.86
Top of Screen 4131.08
Base of Screen 4111.08
Water Level (feet AMSL)
Sample Date | Water Level
5/23/01 4371.91
6/19/01 4373.36
Laxtitll 4356.27
8/8/01 4346.06
8/21/01 4343.57
9/13/01 4356.23
Analytical Data (mg/L}
Sample Date PCE Benzene MTBE
5/2/01 41.00 <1 <1
5/10/01 29.00 <1 <1
6/26/01 41.00 <1 <1
Notes:

1. "<" indicates that the analytical result was below

the detection limit.
2. Non-detect analytical results are presented in the
piots as one half the detection fimit.

20

40 -

[

30 e

10 ¢

0 ) S
5/01

6/01

Benzene {pg/l)

6/01

MTBE {ug/t}




CTM-11S

|Date of Installation | 82001 ]
Location

MNerthing 14861668.00
Easting 228542573

Well Details (feet AMSL)

Measuring Datum 4441.40

Top of Screen 4416.18

Base of Screen _ 4396.18
Water Leve! (feet AMSL)

Sample Date] Water Level
5/23/01 4406.77
6/19/01 4405.73
7/16/01 44042
8/8/01 4402.84
9/13/01 4400.99

Analytical Data (mg/L}

Water Level {feet AMSL)

4406 ¥
4400 |- )
5/ 6/01 701 8/01 9/01

Tetrachloroethene (PCE) (ugiL)

Sample Date PCE Benzene MTBE |1,2-cis-DCE
7/10/01 7.10 <1 9.80 3.10
Motes:

1. "<" indicates that the analytical result was below
the detection limit.

2. Non-detect analytical results are presented in the
plots as one half the detection limit.

*
4
2 -t
0 - -
6/01 7/01 8/01
Benzens {tg/L)
0.0
L 4
0.4 e e e e e
0.2 |
6/01 7101 8/0t
MTBE {pg/L}
B 10 Y *
8 . R A e i
6 P — et
4. - —
O SO
0. B~ . R
6/01 7o BfO1
1,2-¢is-DCE (pofl)
4.0 - -
30 e AP -
20 __________
1.0
0.0 - f T
6/01 7 8/01




CTM-12D

[Date of Instalation | 372901 ] Water Level (feet AMSL)
Location 4400
Northing 14861656.17 4380
Easting 2285428.69 4360 ¥
Well Details (feet AMSL.) 4320
Measuring Datum 4441,59 4300 Ao S
Top of Screen 411477 5/01 6/01 7/01 8/01 9/01
Base of Screen 4004.77 _
Water Level (foet AMSL) Tetrachloroethene (PCE) {ugil.)
Sampie Date | Water Level 2.0 o
5/28/01 4365.43 15
6/19/01 4371.17 P v
8/8/01 4341.21 0.5
9/13/01 4353.19
6/01 7101
Analytical Data {mg/L) R o
Sample Date PCE Benzene MTBE Benzene (iglL)
5/11/01 1.20 <1 < L ———
7A0/01 1.40 <1 < 0.8 b
0.4 e U S —
02
Notes: T 5/01 6/01 701
1. "<" indicates that the analytical result was below -
the detection mit. :
2. Nen-detect analytical results are presented in the MTBE (ug/L)
plots as one half the detection limit. 10 e
0.6
04 e M
02 [ PRI A e o e s e e e 4 e
0.0 . o .
5/01 6/01° 7/01




CTM-13S

[Date of Instaliation | 32301 |
Location
Northing 14863685.33
Easting 2284776.05
Well Detaifs (feet AMSL)
Measuring Datum 4450.31
Top of Screen 4414.55
Base of Screen 4394.55
Water Level (feet AMSL)

Sample Date | Water Level

5/23/01 4408.48

6/19/01 4406.83

7/16/01 4404.01

8/8/01 4401.37

8/21/01 4399.82

9/13/01 4397.81

Analytical Data (mg/L.)

Sample Date PCE Benzene MTBE
3/28/01 15.00 1.90 <1
3/29/1 15.00 2.50 <1
5/24/01 14.00 2.00 <1
8/21/01 16.00 4.70 <1

Notes:

1. "<" indicates that the analytical result was below
the detection limit.

2. Non-detect analytical resuits are presented in the
plots as one half the detection limit.

4410 &

4400 -

Water Level (feet AMSL)

4395

5/01

4390 Forre

6/01 7101 B/0%

—

&1

Tetrachloroethene (PCE) (ng/L}

b

1.0

MTBE (ng/t)

0.8

0.6

L 4

*

0.4

0.0 e

301

4/01 5/01

6/01




CTM-14S

Water Level {feet AMSE)
4470 . i
i i i
4464 g .
4462 -
4460 - N jp— et g e e
5/01 6/01 7/0 a8/01

Tetrachtoroethene (PCE} (ug/.)

2.5 4,

2.0

1.5

1.0 -

0.0 oo e e ; e e
301 4/01 5/ 6/01

[Date of Instaltation | setior |

Location

Nerthing 14860981.17

Easting 2278705.46

Well Details (feet AMSL)

Measuring Datum 4471.18

Top of Screen 4466.29

Base of Screen 4446.29
Water Level (feet AMSL)

Sample Date | Water Level
5/23/01 4466.77
6/18/01 4466.7
71701 4466.7 -

8/8/01 4466.56
8722/ 4466.48
913/ 4466.11
Analytical Data (mg/tL)

Sample Date PCE Benzene MTBE
312711 <1 <1 <1
3/29/01 2.40 <1 <1
6/22/01 <1 <1 <1

Notes:

1. "<” indicates that the analytical result was befow
the detection limit.

2. Non-detect analytical results are presented in the
plots as one half the detection limit.

Y- 1

Y I —

0.2 _

0.0 - :
3101 401 5/01 /01

MTBE {tg/L)

10

;20—

0.6 -

0.4 . e

0.2 -

0.0 , ,
3/01 4/01 5/01 /01




CTM-15S

Water Levet (feet AMSL)

4435

4433 ¢
4432 oo,

4431

4430
5/01

6/01

70

[Date of installation | 3/26/01 |

Location

Northing 14860945.20

Easting 2279868.87

Well Details (feet AMSL)

Measuting Datum 4482.31

Top of Screen 4431.86
Base of Screen 4411.86
Water Level (feet AMSL)

Sample Date | Water Level
5/23/1 4432.9
6/18/01 4432.95
717101 4432
8/8/01 4431.2
8/22/01 4430.73
913/ 4430.17

Analytical Data (mg/L)

Sample Date PCE Benzene MTBE
3/27/01 <1 <1 <1
3/29/01 2.70 <1 <1
6/22/01 <1 <1 <1

MNotes:

1. "<" indicates that the analyticai result was below
the detection limit.

2. Non-detect analytical results are presented in the
plots as one half the detection limit.

8/01

Benzene {pg/L)

L




CTM-16S

[Date of Installation | 3501
Location
Northing 14858163.43
Easting 2282372.40
Well Details (feet AMSL)
Measuring Datum 4439.13
Top of Screen 4418.79
Base of Screen 4308.79
Water Level (feet AMSL)
Sampie Date | Water Level
5/23/01 4501.15
6/19/01 4498.83
7H17/1 4495.55
8/8/01 4493.77
8/22/01 4492.29
9/13/01 4430.88

Analytical Data (mg/L)

Sample Date PCE Benzene MTBE
3/29/01 12.00 <1 <1
6/27/01 14.00 <1 <1

Notes:

1. "<" indicates that the anaiytical result was below

the detection

fimit.

2. Non-detect analytical results are presented in the
plots as one half the detection limit,

Water Level {fest AMSL)

L R S

3/01

4/01

5/01

F 110 -
4500 1
44590
4485 - . " e
5/01 6/01 7/01 2/01
Tetrachloroethene (PCE) {ug/l)
L 1 S -
b
F

Benzene (ugiL}

0.8
0.6
* +
D8 e e,
0.0 e e e - . S
3/01 4/01 5/01 6/01
“MTBE (gl
1) —geesrermrmmmsmemnmme e B » —
08 R ettt e e e
0.6
+ +
04 et AP et i1+ oL AR bman e+ + 21 et o A e
0.2 4o S
00 [ R —— preee [ pmme e -y
3/01 40 5/01 6/01




CTM-17D

[Date of instaliation | sre1/01 ]
Location

Narthing 14858289.59
Easting 2286176.02
Well Details {feet AMSL)

Measuring Datum 4424.88
Top of Screen 4245.87
Base of Screen 4225.67

Water Level (feet AMSL)
Sample Date | Water Level
5/23/01 4384.47
7H6/01 4387.64
8/8/01 4381.87
9/13/01 4379.56

Analytical Data (mgrL)

Sample Date FPCE Benzene MTBE
4/9/01 18.00 <1 <1
4/10/01 15.00 <1 <1
TH1/01 4.20 <1 <1
Notes:

1. "<" indicates that the analytical result was below
the detection limit.
2. Non-detect analytical results are presented in the
plots as one haif the detection limit,

Water Level (feet AMSL)

4400
T o S ———
4380
4370 - -
4350 . . . S
5/ 6/01 7f0t 8/01 9/01
Tetrachloroethene (PCE) (1ig/L)
20 - .

0.8

0.6

0.4

0.0

4/01

6/01

1.0

0.3

0.4

0.2

0.0
4/01

5/01

6/01




CTM-18S

[Date of Instaliation IEEECE

Location

Northing 14859840.54

Easting 2286510.29

Well Delails (feet AMSL)

Measutring Datum 4427.09

Top of Screen 441213

Base of Screen 439213

Water Level (feet AMSL)

Sample Date | Water Level
5/23/01 4405.54
6/19/01 4404.82
7/16/01 4403.79
8/8/01 4402.86
8/21/01 4402.41
9/13/01 4401.93

Analytical Data (mg/L)

Sample Date PCE Benzene MTBE
3/26/01 2.80 <1 <1
327/ 5.10 <1 <1
5/15/01 1.90 <1 <1
6/25/01 3.10 <1 <1

Notes:

1."<” indicates that the analiytical result was below

the detection limit.
2. Non-detect analytical results are presented in the
plots as one half the detection limnit.

Water Level {feet AMSL)

4410
4408

4404 |-

4400 -

5/01

8/01 701

B/01

Tetrachloroethene {PCE) (ng/L)

4101

5/01

Benzene (pg/l)

1.0

0.8
0.6

L 2

0.4

0.2 4o

3/01

407

5/01

6/01

MTBE (pg/L)

0.6

0.4 -

L 2

.

0.2 -

0.0

3/03

4/01 5/01

6/01




CTM-19S

[Date of Installation P 4/29/01 | Water Level (foet AMSL)
Location 4395
Northing 14865509.94 4304 ‘\
Easting 2294834 .51 4303
4392 |
Top-of Screen 4398.39 5/0 8/01 7/01 8/01 9/01
Base Of Screen 43?8.39 ......................................................... Pl A LA A £ e A e = = % s A R 1+ mmmmmm s m et e
Water Leve! (feet AMSL.) Tetrachiorosthene (PCE} {ug/L)
Sample Date | Water Level 1.40 -
5/23/01 | 439459 too |
6/18/01 4393.59 0.80 | _
8/8/01 4391.72 0.40 - : .
9/13/01 4391.01 0.00 b ; ;
4701 5/01 6/01
Analytical Data (mg/L) v s o -
Sample Date PCE Benzene MTBE Benzene {itg/L)
5/15/01 1.20 <1 <1 0.8 oo
6/21/01 <1 <1 <1
0.6
Notes: L a/01 5/01 6/01
1. "<" indicates that the analytical result was below "
the detection fimit, B
2. Non-detect analytical results are presented in the MTBE {ng/L)
plots as one hak the detection limit. VO e Crmmm——
0.8 —
0.6 -
04 -F R -
0.2 o
0.0 4 '
4/01 5/01- 6/01




CTM-20S

[Date of installation 3/15/01
Location
Northing 14860467.98
Easting 2294992.76
Well Detajls {feet AMSL)
Measuring Datum 4405.15
Top of Screen 4400.95
Base of Screen 4380.95

Water Level (feet AMSL)
Sample Date § Water Level
5/23/01 4397.5
6/18/01 4397.32
716/01 4396.93
8/8/01 4396.75
8/21/01 4356.7
9/13/01 4396.44

Analytical Data (mg/L)

Sample Date PCE Benzene MTBE
3/27/01 2.20 <1 <3
6/21/01 <1 <1 <1

Notes:

1. "<" indicates that the analyticai result was below

the detection

limit.

2. Non-detect analylical resuits are presented in the
plots as one half the detection limit.

4400
4398
41398
4397
4396
4385

Water Level (fest AMSL)

5/01

0.0

T

4/

. I ey

5/01 6/01

MTBE (ug/L}

*

3/01

6/01

5/01




CTM-21S

[Date of Instaliation | 3/16/01 | Water Level (fest AMSL)
Location 4440
Northing 14865699.20 449G b
Easting 2284464.83 4438
4437 -
Welf Details (fee? AMSL) 4436 -
Measuring Batum 4460.78. 4435 oo . ey
Top of Screen 4444 55 5/01 6/01 7/01 8/01 9/01
Base of Screen 4424 55
Water Leve! (feet AMSL) Tetrachloroethens (PCE} (ng/L)
Sample Date | Waler Level 25 a8 e et een e e
5/23/01 4436.42 2.0
6/18/1 4436.9
8/8/01 4436.47 1.0 -
9131 4436.35
0.5 -
3/26/01  3/28/01 3/30/01 4N/01 401 4/5/01
Analytical Data (mg/L)
Sample Date PCE Benzene MTBE Benzene (ugrL)
3/26/01 <1 <1 <1 o O
4/5/01 2.00 < <1 0.8 b
7/5/01 <25 <13 <13
0’6 e e
= S
0.0 L . P poe s J—
Notes: 3/26/01 3/28/01 33001  4A/01 403 4/5/0%
1. "<" indicates that the analytical result was below [
the detection limit. N
2. Non-detect analytical resuits are presented in the MTBE {ng/L)
~ plots as one half the detection fimit. 10 g
3. Reporting limits for 7/5/01 were high due to 0.8 s
matrix interferences and it would be 0.6
misrepresentative to present the data graphically. 0.4 M *
00 e oo s | ¢

3/26/01  3/28/01

47401 43/01 4/5/01




CTM-22D

[Date of installation i 4/19/01 | Water Level (foet AMSL)
Northing 14865920.43 4390 Lo
Easting 2283755.43 4380 -}
L —
Well Details (feet AMSL) 4360 Ao -
Measuring Datum 4458.76 4350 - ; , e B
Top of Screen 4226.88 5/01 6/01 7/ 8/01 9/01
Base of Screen 4206.88
Water L evel (feet AMSL) Tetrachloroethene {PCE} {ug/L)
Sample Date | Water Level 35 ——————
5/23/01 4379.4 30
6/18/01 4381.99 25
7A16/01 4365.85 20 -
8/8/01 4356.43 L
g}{13}(01 43645 b1 0 S S
5 d.
[ I | 0 fo : N .
4701 5/01 6/01 7101
AnalyicalData (mgl) —
Sample Date PCE Benzene MTBE Benzene {1g/L)
4/26/01 21.00 <1 <1 1.0
5/3/01 30.00 <1 <1 08
5/24/1 23.00 <1 <1
7711701 20.00 <13 <1.3 06
0.4
0.2 .
NOtéSf 0.04};‘1“ e 6101 ot
1. "<" indicates that the analytical result was below e
the detection kmit. R
2. Non-detect analytical results are presented in the MTBE (:g/L)
plots as one half the detection fimit. 10
- . . 08 ......
0.6 -
0.4
0.2 -
0.0 b




CTM-23D

{Date of Installation ELEC
Location

Northing 148483580.90
Easting 2288630.58

Well Details (feet AMSL)

Measuring Datum 4417.76
Top of Screen 4257.51
Base of Screen 4237.51
Water Leve! (feet AMSL)

Sample Date | Water Level

5/23/01 441228

6/19/01 4410.88

717/01 4409.81

8/8/01 4408.3

9/13/01 4409.73

9M3/01 4409.73

Analytical Data (mg/t.)

Sample Date PCE Benzene MTBE
4/5/1 <1 <1 <1
5/21/01 <1 <1 <l
713101 1.00 < <1
Notes:;

1. "<" indicates that the analytical resuit was below
the detection limit.

2. Non-detect anaiytical results are presented in the
plots as one half the detection limit.

4420

Water Level (feet AMSL)

4415 |-

4

4405

4400 Lo - —
6/01 7/01 8/01

5/01

Tetrachloroethene {PCE) (ug/L)

0.4 |-

4701

5/01 6/01

7i0%

Benzene {jg/L}

0.8 i

0.6 -

R

I

.

04 -

0.2

0.0 +-

p—

a1

sl 6/01

7

MTBE {ug/L)

1.0
0.8

0.6

'

L 2

0.4

701




CTM-25D

Water Level (feet AMSL)

6/01

T

701

B/o1

9/01

50

[Date of Installation EELEE
Location
Northing 14852490,57

Easting 2283011.41

Well Details (feet AMSL)

Measuring Datum 4397.30

Top of Screen 424015

Base of Screen 4220.15
Water Level! (feet AMSL)

Sample Date | Water Level
5/23/01 43585.02
6/19/01 4394.75
716/01 4394.29
8/8/1 4393.38
8/21/01 4393.6
9/13/01 4394.05

Analytical Data (mg/t)

Sample Date PCE Benzene MTBE
4/13/01 <1 <1 <1
4/19/01 <1 <1 <1

73/ <1 <1 <1

Notes:

1. "<" indicates that the analytical result was below
the detection fimit.
2. Non-detect analytical results are presented in the
plots as one haif the detection limit.

¢

.

L 4

*

7/01




CTM-27D

[Date of Instaltation | 4401 ] Water Level (foet AMSL)
Location AATFO eyme— e
Northing 14860973.68 4468 fomr e
Easting 2278708.56 4466 -t - -4
Well Details (feet AMSL) 2462
Measuring Datum 447111 A460 - , B . fren ey
Top of Screen 4312.91 5/01 6/01 701 8/01 9/01
Base of Screen 429291
Water Level (feet AMSL) Tetrachioroethene (PCE) (ug/L)
Sample Date | Water Level 2.0
5/23/01 4466.06
6/18/01 446648 + G Tie T
7117/01 4466.38
8/8/01 4466.14
8/22/01 446596 e
9/13/01 4465.88
0»0 ............ T T T - .
4/01 5/01 /01 7/01
Analytical Data (mg/,)
Sample Date PCE Benzene MTBE Benzene {ug/L)
A/6/01 <1 <1 <1 B L) st m e et e e
4/10/01 1.40 <1 <1 0.8 -rmimnr -
6/22/01 <1 <1 <1
06 e ‘;
0.2 —
0.0 - _— ,
Notes: _ 4101 501 610 7/04
1. "<" indicates that the analytical resuit was below
the detection limit. r
2. Non-detect analytical results are presented in the MTBE {ngfL)
plots as one half the detection limit. 1.0
A 0.8
0‘6 " U
0.4 — I
-
o X+ I A e , .
401 5/01 7101




CTM-28S

[Date of Instaliation | 33001 | Water Level (feet AMSL)
Location [0 0] rtterm e e e
Northing 14865635.47 4000 L ¥ ¥ * -
Easting 2275613.82 3000 e e : -
Well Details (feet AMSL) 100D oo .
Measuring Datum 4522.78 0 ety e L]
Top of Screen 4498.96 5/01 6/01 7/01 8/01 9/01
Base of Screen 4478.96 B
Water Level! (fest AMSL) Tetrachloroethene (PCE) {pgi.)
Sampte Date | Water Level 140 e
6/20/01 4490.37 100
7TH7/01 4487 .43 80
8/8/01 448572 60
8/22/01 4484.44 40
89/13/01 4482.26 e
0 e e — e -
4/01 5/01 6/01 7/01
Analytical Data {mg/l.) I
Sample Date PCE Benzene MTBE Benzene (ugiL)
4;2}01 51 .00 41 <1 10 e e e e et e e
4/9/01 39.00 <1 <1 3 I P
5/24/01 130.00 <1 <1 06
6/28/01 110.00 <1 <1 e . .
0.4 oo
0.2 -
OO ey [rorm e e s e e, 4
Notes: . 4/01 ERT 6/01 7101
1. "<" indicates that the analytical result was below e et
the detection limit.
2. Non-detect analytical resuits are presented in the MTBE (ug/L)
plots as one half the detection limit. 1.0
S 0.8 - -
0‘6 e e e et e
04 - b v v
02 ....... — s 1
4101 5/01 6/01 7/01




CTM-29S

[Date of Installation | 3/15/01 |
Location
Northing 14864045.60
Easting 2273769.53
Well Details (feet AMSL)
Measuring Batum 4520.72
Top of Screen 4505.23
Base of Screen 4485.23

Water Level (feet AMSL)
Sample Date | Water Level
5/23/01 4501.32
6/19/01 4500.29
THTION 4497.77
8/8/01 4496.36
8/22/01 4494.84
8/13/01 4493.05

Analytical Data {mg/L)

5000

3000 -

Water Level (feet AMSL)

Sample Date PCE Benzene MTBE
3/29/01 1.50 <1 <1
4/9/01 3.70 <1 <1
712/ <2.5 <1.3 <1.3
Notes:

1. "<" indicates that the analytical result was below
the detection limit.
2. Non-detect analytical resuits are presented in the
plots as one half the detection limit.

1000
5/01 6/01 7/01 8/01 /01
Tetrachioroethene {PCE} {ug/L)

0.0 -t PR — S . oopen

3/01 4/01% 5/01 6/01 701
Benzene {ug/L)

0.2 o e

0.0 A4—- e ' .
3/01 401 7 5/01 8/01 7/01

MTBE {ugfL)
>

0.2 -3

0.0 - e e o b <o
301 401 5/01 &/01 7i01




CTM-30D

[Date of Installation | 414201 | o
Water Level {feet AMSL)
Locat.;'on 4466 -
Norihmg 14865293.44 VT TR —
Easting 2278837.66 44649 -
4463
Well Details (feet AMSL) fysies IR
Measuring Datum 4492 21 BABO o S e et st .
Top of Screen 4360.30 5/01 601 7/01 801 9/01
Base of Screen 4340.30
Water Level (feet AMSL) Telrachioroethene (PCE) {ug/L)
Sample Date | Water Lavel 30
5/23/01 4463.99 25 | ¢
6/18/01 4465.52 o | _
7/16/01 4463.82 45 .
8/8/01 446257 ;
8721701 4462.3 o1 )
9/13/01 4463.71 51 -
9‘{1 3‘{01 4463-71 [ T goren . sop
401 5/01 6/01 7/
Analytical Data fmg/Ly T SR -
Sample Date PCE Benzene MTBE Benzene (ug/)
4/13/01 28.00 <1 <1 1.0 4
4/19/01 25.00 <1 <1 08 | -
7/5/01 25.00 <1 <0.5 06
04 A ..v
0.2 P N
. 0.0 '
Notes: . . 401 5/01 6/01 7704
1. "<" indicates that the anaiytical resuit was below e
2. Non-detect analytical results are presented in the MTBE {ug/L)
plots as one half the detection Emit. 1.0
. . L e bbb e e e e
0.6 +—-
04 +—
0.2 —
0.0 - r

4/01




CTM-31S

[Date of Installation EZGE
Water Level {feet AMSL)
Locat:"on 4480 oo
Norlhing 14867356.07 4478
Easting 2276745.51 4476 b
Well Details (feet AMSL) 4472 b
Measuring Datum 4512.01 4470 e ,
Top of Screen 4480.14 5/01 6/01 7/01 8/01 9/01
Base of Screen 4460.18 |
Water Level (feet AMSL) Tetrachloroethene (PCE) (ng/L)
Sample Date | Water Level 25 '
5/23/01 4476.64 20 T
6/15/01 4476.67
7‘{1 ?fo't 4475‘6 15 B e e o L P AP e hem £ < o+ 2 ¢ Srst e m ot < £ e r et e
8/8/01 4475.04 £ ——_——. A i ———-.
8/22/01 447469 I
9/13/01 4473,92
0 g —
5/01 6/01 7/01
Analytical Data (mg/L} o
Sample Date PCE Benzene MTBE Benzene (ug/it)
5}!1 5;01 1800 {-1 <1 LD e st R AR P A 1 A At e £ et
6/28/01 21.00 < <1
0.6 o
04 3 M M M
)2 e L oE e e £ A Aot o e -
. 00 . ¥ —p-
Notes.. _ _ 5/01 6/01 7/01
1. "<" indicates that the analytical result was below
the detection limit. -
2. Non-detect analytical resuits are presented in the MTBE (ngiL)
plots as one half the detection limit, 1.0
. 08 .......
0.6
0‘4 - - -
0.2 +—
[A A S — . \
5/01 6/01 7/




CTM-33D

[Date of Installation | 5200 ]
Location

MNorthing 14858545.21
Easting 2285129.76
Well Details (feet AMSL)

Measuring Datum 4424.94
Top of Screen 424¢.09
Base of Screen 4228.09

Water Level (feet AMSL)
Sample Date | Water Level
5/23/01 4404,42
6/20/01 4399.31
8/8/01 4424 61
8/21/01 4424.32
9/13/01 4424.15

Analvtical Data (mg/L)

Sampte Date PCE Benzene MTBE
5/3/01 2.80 <1 <1
6/27/01 1.80 <1 <1
Notes:

1. "<" indicates that the analylical result was below
the detection limit,
2. Non-detect analytical results are presented in the
plots as one half the detection limit.

Water Level (feet AMSL)

4430

4390 oo

43?0 e e e e Ak £ nhm e & 4o S e S S e et £ Seetem e £ ert e

4350 0 I - [rm T e e e N

5/ 6/01 7101 B8/01 9/
Tetrachloroethene {PCE) {:g/L)

20

5

0 b R ; o

4101 5101 6/01 701

Benzene {ug/L}
L T
0.8
0.6 femmmee
>
04 ..............
0.2 - o —
00 e - | : -_ rroragans i g
4/01 501 6/01 7/01
MTBE {1tg/L)
1.0 + - et e _
0‘8 ......................
04 - M\
02 ...........
0.0 - - . P
4/01 5/01 B8/ 701




CTM-37S

[Date of Installation | 321/01 |
Location

Northing 14868572.49
Easting 2280975.62
Well Details (feet AMSL)

Measuring Daturn 4478.74
Top of Screen 4452 91
Base of Screen 4432.91

Water Level (feet AMSL)

Sample Date | Water Lavel
5/23/01 4458.09
6/20/01 4459.58
77N 4458.87
8/8/01 4457.67
8/22/01 4457 .44
9/13/01 4454.76

Analytical Data (mg/L)

Sample Date PCE Benzene MTBE
3/28/01 2.80 <1 <1
4/5/01 3.80 <1 <1
7112/ <2.5 <1.3 «1.3
Notes:

1. "<" indicates that the analytical result was below

the detection

fimit.

2. Non-detect anaiytical resuits are presented in the
piots as one half the detection limit.

4460

Water Level {feet AMSL}

4458 ¢

4456 oo
4454 b
4452 -

5/0

6/01 7/01 8/01

4.0

Tetrachloroethene (PCE) {ng/L)

1.0

MTBE (ng/L}

06 [ R

L 4

04 -

Q.0

3/01

4/01 5/01 6/01




CTM-37D

tDate of Installation P 5/31/01 |
Location

Northing 14885257.35
Easting 2284801.76
Well Details (feet AMSL)

Measuring Datum 4451.70
Top of Screen 4386.39
Base of Screen 4366.39

Water Level (feet AMSL)
Sample Date | Water Level
7116/01 4397.64
8/8/01 4395.94
8/22/01 4394.67
9/13/01 4395,79

4400

Water Level (feet AMSL)

4398

4396

4394 |-

4392

4390 foeee

9/01

Analytical Data (mg/l.)

4.0

3.0

2.0

1.0

0.0 4
6/1/01

B8/15/01

6/29/01 713101

e

Sampie Date PCE Benzene MTBE
6/1/01 3.10 <1 <1
B/7/01 1.80 <1 <1
7/11/01 <2.5 <1.3 <1.3

Notes:

1. "<" indicates that the analylical result was below
the detection limit.

2. Non-detect analylical results are presented in the
plots as one half the detection limit.

1.0
0.8

06 -
0.4 b

0.2

0.0
611/

6/29/01 7/13/01

MTBE (g}

P
0.8

0.6

0.4

02

6/1/0

£/15/01

e

6/29/01 7/13/0




CTM-38D

[Date of Instaljation | 5/29/01 ]
Location

Northing 14864154.01
Easting 2287371.15
Well Details (feet AMSL)

Measuring Datum 4429.10
Top of Screen 4353.78
Base of Screen 4333.78

Water Level (feet AMSL)

4405 -
4408 I

4403

4400

8/20/01

7/20/01

- ",

8/20/01  9/20/01

Tetrachloroethene {PCE} {pg/L)

Waler Level (feet AMSL) 60
Sample Date Water Level 50 s -
6/20/01 4404.63 40
7/16/01 4402.36 o
8/8/01 4400.95 20 prm
8/21/01 4400,37 10 -
B/6/01 813/01  6/20/01  6/27/01
Benzene {ug/L)
Ana;‘yﬁcai Data (mg/L) [
Sample Date] PCE Benzene MTBE |1,2-cis-DCE]!| 05 & .
&/6/01 490 P 100.0 37 [0 T SO
6/25/07 55.0 <1 95.0 3.6 0.3 A -
6/7/01 45,0 <t 85.0 gf [ —
[ E—— ree o s
B/6/01 6M13/01  6/20/01  B/27/01
Notes: MTBE {ug/L)
1. "<" indicates that the analytical result was below 105 4 -
the detection limit. 100 ¢
2, Non-detect analytical resuits are presented in the gg W )
plots as one half the detection limit. o5 | b
80
2T [ ] :
B/6/0T  B/13/01  B/20/01  6/27/04
1,2-cis-DCE {ug/l}
4.0 _
30 -
2.0-
1.0 o e e -
0.0 Ao — . S—— -
6/6/01 6M3/01  6/20/01 /2701




CTM-39S

{Date of Installation [ e/t01 | Water Lovel (ost AMSL)
Location
Northing 14864147.45 ool S— + .
Easting 2287368.05 A000 -
2000
Well Details (feet AMS!) 1000 -
Measurlng Datum 4429'19 [ T S proeesran r . y
Top of Screen 4410.82 6/01 7/01 8/01 5/0%
Base of Screen 43082 |
Water Level (feet AMSL) Tetrachloroethene (PCE) (ug/L)
Sample Date | Water Leval 14 : A
6/20/0% 4316 19 . .\‘A, T T, hf
7;16}}01 4403.49 10 g A e m e
8/8/01 4402,28 8 i s
8/21/01 4401.72 B
9/13/01 4401.12 4t -
2 .
¢ ; . e oy
6/6/01 6/13/01 6/20/01 6/27/01
Analical Data (mgh) e e e e oo s
Sampie Date PCE Benzene MTBE Benzene {ugiL)
6/7/01 12.00 <1 <1 0.8 e
6/25/01 13.00 <1 <t 0.6 et s e s S
04 . 'VY ....... -
02 JY PO
0.0 . e e e e et ey .
Notes: 6/6/01 /43701 6/20/01 6/27101
1. "<" indicates that the analytical result was below e
the detection limit.
2. Non-detect analytical results are presented in the MTBE {ngil)
plots as one half the detection limit. 10 g
0.8
0q 1% M
0.2
0.0 1 I e e e '
B/6/01 6/13/01 6/20/01 6/27/01




CTM-40S

{Date of Instailation | _emso1 |
Location
Northing 148708089.61
Easting 2275923.04
Well Details (feet AMSL)
Measuring Datum 45984.07
Top of Screen 4475,76
Base of Screen 444576
Water Leve! (feet AMSI)
Sample Date [ Water Level
8/20/01 4556.12
71 7/01 4480.11
8/8/01 4479 4
8/22/01 4478.82
9/13/01 4478,01

Analytical Data (mg/l.)

4500 e e e 2 L S 1t et AR et mim =+ Foreeeoeceameoe p 1
4550 P
4500 s \“-\4 - e
- w .
4400 -+ . , _—
6/01 7 8/01 9/01
T
1.5
1.0 -
[ R A e O
6/6/01 6/20/01 74101 7801

Sample Date PCE Benzene MTBE
6/6/01 1.50 <1 <1
6/7/01 <1 <1 <1

712/07% <25 <1.3 <1,3
Notes:

1. "<" indicates that the analytical resuit was below
the detection limit.

2. Non-detect analytical results are presented in the
plots as one halif the detection limit.

1.0

0.8 -

0.6

0.0
6/6/01

6/20/01

7401

718/01

MTBE (ug/L)

1.0
0.8

0.2

0.0
6/6/013

6/20/1

7/4/01

718/01




CTM-41S

| Date of Installation | &40t |
Location

Norlhing 14861204.29
Easting 2279643.38
Well Details (feet AMSL)

Measuring Daturn 4479.69
Top of Screen 4447.39
Base of Screen 4427.39

Watler Level (feet AMSL}
Sample Date | Water Level
717101 444215
8/8/01 4442.21
8/22/01 4442.06
9/13/01 4441,98

Analytical Data (mg/L)

Water Level {feet AMSL)

0.8 -

06 -

04 T

4’

0.2

0.0 -

6/12/01

7O/

6/26/01

Sample Date PCE Benzene MTBE
B6/12/1 <1 <1 <1
6/14/01 <1 <1 <t
7/10/01 <7 <1 <]

Notes:

1. "<" indicates that the analytical result was below
the detection limit.
2. Non-detect analytical results are presented in the
plots as one half the detection limit.

6/1

Benzene {g/L}

0.6

Q.2 e

0.0 oo
C1

oo . preeene

6/26/01 7/10/01

1.0

MTBE (ug/L)

0.8
0.6

4

K 2
i 3

0.4 -

0.0

6/12/01

6/26/01 7/10/0%
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