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 1.0
 INTRODUCTION

This Groundwater Monitoring Plan (GMP) provides specific information and guidance for groundwater sampling and analysis to be performed on a periodic basis by Basic Remediation Company (BRC) at the Basic Management, Inc. (BMI) Common Areas (Eastside or ‘Site’) in Henderson, Nevada as shown on Figure 1-1. This plan describes the scope of work to periodically collect groundwater data.  Groundwater monitoring results will be used to continue the evaluation of the lateral and vertical extent of groundwater contamination beneath the Eastside – an effort that began in 2004 with the collection of soil boring data and the first round of groundwater data from this Site.

Since 1979, in cooperation with the Nevada Division of Environmental Protection (NDEP), BRC has responded to concerns regarding groundwater contamination beneath the BMI Common Areas. Specifically, BRC has responded to suspected or known contaminant releases by:

· Conducting site investigations;

· Generating a Conceptual Site Model (CSM) -  which is in the process of being revised pursuant to NDEP comments;

· Implementing a Hydrogeologic Characterization, including the installation of 44 groundwater monitoring wells in 2004;

· Preparation of a Draft Closure Plan for BMI Upper and Lower Ponds and Ditches (Closure Plan), (ERM, 2004)) – which is in the process of being revised pursuant to NDEP comments;

· Preparation of this GMP.

Findings from these and other on-going investigations by non-BMI entities proximate to the Site have been used as a basis for developing this GMP. As data from the on-going investigations and data obtained by the GMP are reviewed, this plan will be updated and revised as needed. Information presented in this plan includes periodic measurement of the water levels in monitoring wells across the Site and in the surrounding area, periodically collecting groundwater samples for chemical analyses, well maintenance activities, and data interpretation and reporting. It should be noted that BRC is, in parallel, conducting additional groundwater related activities in order to develop a better understanding of Site groundwater and its relationship to upgradient and downgradient features.  These activities include conducting groundwater modeling, evaluating potential source areas with regards to groundwater impacts, evaluating groundwater data collected by others, and the development of a CSM.  It is possible that as a result of these activities, BRC may need to perform additional non-periodic activities such as installing additional on-site or off-site wells and conducting aquifer testing.  Such activities are not described in this periodic GMP.  However, as such activities are completed, BRC will update this GMP as needed.  The procedures established in this plan will be used from the next sampling event of 2006 (expected to be in early 2006) and in the future.

1.1.
GROUNDWATER MONITORING PLAN GOALS

The GMP quarterly reports will be the primary documents where groundwater activities from all components of the GMP are summarized.  Under this GMP, data will be reviewed and validated by BRC and/or its consultant on a quarterly basis, and detailed quarterly reports will be prepared that summarize each component of the overall plan.  These quarterly reports will provide an overall repository of groundwater data and its current status on a regular and consistent basis. Historical groundwater data collected in previous time periods will be summarized in a combined fourth quarter and annual report.  Data from the GMP will be used to update the CSM for the Eastside on a periodic basis.  Based on the needs of the CSM, this GMP may be revised as needed in the future.  

1.2.
GROUNDWATER MONITORING PLAN AMENDMENTS AND UPDATES

The GMP will be updated as better understanding of the CSM evolves. Data will be evaluated after each sampling event to ensure consistency and representativeness, and to provide a comprehensive assessment of groundwater conditions.  These evaluations will be reported in the GMP quarterly reports described earlier and in Section 6.0.

The wells to be sampled will be updated in the GMP quarterly reports using the most recent results gathered by the protocol described in this plan.  United States Environmental Protection Agency (USEPA) guidelines for documenting changes to this plan will be followed.

Conditions that will warrant revisions to the overall GMP are: 1) if the data collected indicate changes in conditions that prevent or interfere with attaining the current GMP objectives; and 2) if the current GMP plan objectives change in order to meet the monitoring requirements of a new removal or potential remedial action not addressed by this plan.

It is expected that the NDEP will comment on each GMP quarterly report submitted by BRC. Comments received will be addressed by BRC or its consultants through errata, addenda, or in the next quarterly report. Meetings will be held, if needed, to discuss resolution of these comments. When the GMP is updated, the rationale for the revised strategy will be described and additions or modifications for water level measurements and chemical analyses will be documented to provide clear and complete guidance for those implementing the plan in the future.

1.3.
MONITORING PLAN FORMAT

This GMP was developed primarily to address the rationale for well selection and the process by which well sampling frequencies will be established and the results reported. In the sense that it identifies a proposed sampling frequency for all wells to be sampled, it also serves as a baseline plan against which future changes may be evaluated. This plan follows the USEPA Region IX guidance entitled Preparation of a USEPA Region 9 Field Sampling Plan for Private and State-Lead Superfund Projects (USEPA, 1993), which was used as a guideline to establish specifications and procedures for sample collection and analysis, as well as the process for implementing those procedures. 

The Eastside requirements for sample collection and analysis are established in the Revised Quality Assurance Project Plan (QAPP) and the revised Standard Operating Procedures (SOP), which are stand-alone project documents, currently under review. Additionally, the current Site Related Chemicals (SRC) list is presented as Table 4-5.  

	Table 1-1 Cross-Reference Table

	Requirement
	BMI Document
	Comments

	Objective
	GMP, Section 1.0
	Monitoring program sampling and reporting objectives.

	Background
	GMP, Section 2.0
	Historical perspective and summary of groundwater contamination investigation.

	Maps
	GMP, Section 1.0; GMP Quarterly Reports; Groundwater Hydrogeologic Investigation
	Figure 1-2 in the GMP shows well locations across the Site; contaminant contour maps and water level maps will be updated and presented in each quarterly monitoring report. 

	Field Methods and Procedures
	QAPP and SOP’s
	BRC QAPP and BRC SOP’s 

	Safety Plan
	Health and Safety Plan 
	BRC Health and Safety Plan

	Sample Locations, Numbers of Samples, and Analytical Parameters
	GMP, Section 4.0 
	Decision logic for well sampling frequencies and analytical parameters is described in Section 4.0.  Rationale for the sampling frequency for each specific well will be developed after four consecutive samples have been collected.

	Sample Analyses
	Workplan to Conduct Subsurface Characterization of the CAMU Landfill, BMI Complex
	The Workplan to Conduct Subsurface Characterization of the CAMU Landfill, BMI Complex identifies analytical methods, sample handling, preservation, and holding times.  Field and laboratory quality assurance and quality control procedures associated with sampling activities are described in the Revised Project QAPP. 


2.0
BACKGROUND

 Investigations to determine hydrogeologic conditions and the composition and extent of groundwater contamination at the BMI Common Areas have been ongoing for over 20 years. 

2.1.
HISTORY OF GROUNDWATER ACTIVITIES

The Eastside BMI Common Areas are located in Clark County, Nevada, approximately13 miles southeast of Las Vegas, Nevada.  This GMP is focused on a portion of the BMI Common Areas known as the Eastside – consisting of approximately 2,320 acres.  The Eastside is shown in Figure 1-1.  

The Eastside BMI Common Areas consists of former used and unused wastewater effluent ponds (now dry) into which various wastewaters from the BMI Industrial Complex were discharged from the early 1940s through 1976, and portions of the system of conveyance ditches that were used to transport those wastewaters to the effluent ponds.  The Eastside also includes municipal rapid infiltration basins and recently-active, lined ponds in the southwestern portion of the Upper Ponds that were constructed over the former ponds (also known as the TIMET active ponds or the Pabco Road ponds).  In addition to the active and former effluent ponds and conveyance ditch segments, the Eastside also includes adjoining lands northeast of Boulder Highway, northwest of Lake Mead Drive, and south of the Las Vegas Wash.  With the exception of a short segment that traverses Parcel 9 South, conveyance ditch segments to the west of Boulder Highway are not part of the Eastside Site.

The transport and disposal of industrial and sewage effluent is understood to be the primary source of chemicals in the former ponds and ditch areas. There were no industrial or manufacturing activities on the Eastside Site.  In addition to the on-site sources of chemicals, potential off-site sources have also been identified.  Potential off-site sources of either water or chemicals in groundwater include nearby facilities such as the City of Henderson Water Reclamation Facility/Birding Preserve, the facilities currently operating within the BMI Industrial Complex (e.g., Kerr-McGee Chemical, LLC, [Kerr-McGee], Titanium Metals Corporation [TIMET], and Pioneer Chlor Alkali Company, Inc.), the former PEPCON plant, two City of Henderson Rapid Infiltration Basins, known perchlorate impacted groundwater flowing west of Pabco Road (and beneath a portion of the Eastside Site), known arsenic and chromium impacted groundwater flowing west of the Eastside site, and other upgradient sources located to the south of the Eastside Site.

2.2.
SITE HYDROGEOLOGY

The following four aquifers are present within the Las Vegas Valley:

· A shallow, unconfined aquifer within the Quaternary alluvial fan and valley fill deposits overlying the Muddy Creek Formation;

· The shallow Muddy Creek artesian aquifer (between 200 and 450 feet below ground surface [bgs]), separated from the underlying middle aquifer by a persistent blue clay layer;

· The middle Muddy Creek artesian aquifer (~500 feet bgs), a highly productive aquifer considered the primary source of groundwater historically in the valley; and

· The lower Muddy Creek artesian aquifer (~700 feet bgs).

Site-specific hydrostratigraphy has been established based on the investigations discussed in Section 3.2 of the Draft Closure Plan, relying most heavily on the findings of the 2004 hydrogeologic characterization.  In summary, site-specific hydrologic conditions are as follows:

· Consistent with the above, two distinct water-bearing zones were identified within the upper 400 feet of the site profile: an upper unconfined water-bearing zone hereafter known as the Qa aquifer or water table aquifer and a deep, confined water-bearing zone which is the shallow Muddy Creek (for purposes of the Site, this is referred to as the Deep water bearing zone).  Sporadic, thin, unpredictable water-bearing lenses were also encountered in the silty middle zone between the two water bearing zones. The proposed middle zone will be subject to re-evaluation as a potential separate hydrogeologic unit based on future investigations and or analyses.

· First ground water (i.e., the Qa) is generally encountered in the Quaternary Alluvium and, in places, the topmost layers of the Upper Muddy Creek formation.  The depth at which this zone is encountered varies across the Site, with the shallowest depth occurring at the northern boundary and the deepest at the southern boundary.  

· Wells completed in the shallow Muddy Creek formation (both in the deep, confined water-bearing zone and in the overlying sporadic, sandy water-bearing lenses) generally demonstrate a low capacity to produce water. 

2.3.
MONITORING WELLS

Forty-four groundwater-monitoring wells were installed at the Eastside Site (both on-site as well as off-site) between February 2004 and July 2004.  Monitoring well locations are shown on Figure 1-2.  Well location and construction details are included in Table 2-1.    Twenty-one of the wells are installed in the Quaternary alluvium and 22 wells were installed in the Muddy Creek formation, 11 of which were screened below 335 feet bgs.  The off-site location 23 wells were plugged due to land development constraints. BMI also proposes to utilize 7 wells located in the TIMET Area, 11 wells in the Upper Ponds Area, 20 wells in the Lower Ponds Area, 18 wells in the Pittman Area, 5 AMPAC wells located west of the Lower Ponds area, and are evaluating the usefulness of 4 wells in City of Henderson Landfill and Bureau of Land Management Areas, and 5 wells located north of the Las Vegas Wash owned by Southern Nevada Water Agency (SNWA).  The proposed well evaluation will be completed prior to the proposed April 2006 event.    

3.0
WATER LEVEL MEASUREMENTS

The frequency and the procedures for collecting water level measurements are discussed in this section. 

3.1.
PURPOSES FOR WATER LEVEL MEASUREMENTS

Water level measurements provide a measure of water potential (hydraulic head) at specific geographic locations and depths beneath the Eastside Site. The primary purpose for measuring water levels in monitoring wells is to determine horizontal and vertical groundwater flow directions and gradients.  These measurements, when converted to elevations relative to a standard datum (such as mean sea level or the North American Vertical Datum) and posted on a map, can be contoured to prepare potentiometric surface maps, and used to determine where and at what rate groundwater is moving.  In addition, water level measurements are one of the criteria used to determine whether a well should be abandoned or decommissioned (see Section 5.4). 

Water level measurements collected from wells located proximate to each other and screened in different monitoring zones are used to determine vertical gradients and the potential for vertical flow.  In areas of the Site where wells are not within close proximity to each other, vertical gradients may be determined from wells screened in the different monitoring zones located short distances apart (i.e., within 300 feet or so of each other).  The difference in groundwater level elevations between two wells screened in different water-bearing zones, divided by the vertical difference between the wells is used to determine if there is a potential for groundwater to flow up or down from one zone to another.  This information is important because it is used to determine how and/or where groundwater contaminants may be migrating.

Horizontal gradients are calculated as the difference in groundwater  elevations between wells screened in the same monitoring zone divided by the horizontal distance between the wells.  The horizontal gradients indicate the direction of groundwater flow, from higher to lower elevations.

3.2.
Frequency of Water Level Measurements

Water levels will be measured in all wells across the Eastside Site and adjacent areas as shown in Figure 1-2 each quarter (i.e., January, April, July, and October) to provide data for a “snapshot” of water levels, gradients, and flow directions.  These water level measurement events will be conducted over a one- to three-day period, and will be coordinated to coincide with the other BMI Companies, whenever possible.  Measurements within geographic areas will be collected in the shortest possible time so that the local hydraulic gradients in each zone and between zones can be assumed to have been made under comparable conditions.

3.3.
Water Level Measurement Standard Operating Procedures 

Water level measurements will be performed in accordance with procedures described in the project specific SOP-5 (Water Sampling and Field measurements).

4.0
PERIODIC WATER QUALITY SAMPLING AND ANALYSIS

Groundwater sampling objectives and the decision logic developed to establish sampling frequencies for monitoring wells, analytical methods, and field procedures are discussed in this section.  This approach will apply to samples collected for the GMP beginning in the next sampling event (expected to be the April 2006 event). 

4.1.
Groundwater Sampling Objectives

The objectives for the sampling and analysis component of the groundwater monitoring program are: 

· Evaluate groundwater conditions to ensure that public health and the environment are protected; 

· Establish baseline conditions in areas where these conditions have not been established; and,

· Determine if contaminant plumes are present, and if so, if they are migrating. 

These objectives will be met by obtaining high quality and sufficient quantities of data by sampling monitoring wells at adequate frequencies. 

The process developed to determine monitoring well sampling and analysis frequency incorporates a systematic statistical analysis of data, and professional judgment to address non-systematic factors that influence data needs.  The objectives developed for the sampling frequency and analysis are summarized in Table 4-1.

	Table 4-1.  Sampling and Analysis Objectives

	Element
	Sampling and Analysis Application

	Problem Statement


	Baseline conditions must be established and groundwater quality must be monitored to determine if contaminant concentrations change.  Characterize Site groundwater at a level of detail sufficient to support future human health and ecological risk assessments. 

	Decision


	Does the evaluation of fate and transport of targeted site-related chemicals of interest require further consideration for remediation or engineering controls based on migration pathways, risk of exposure, and local, state and federal guidelines?

	Inputs to the Decision
	Previous hydrogeologic characterization investigation data, NDEP comments, potentiometric surface maps, contaminant concentration maps.

	Boundaries
	Monitoring program analytical results for groundwater samples collected since 2004 from wells located on Eastside Site and from earlier time periods from wells located adjacent to the Eastside Site. 

	Decision Rule


	If the groundwater contaminant plumes with concentrations exceeding water quality goals are migrating downgradient, or new plumes are identified, then does an unacceptable risk to human health and the environment exist and is further evaluation of risk warranted.

	Uncertainty Criteria
	Precision and accuracy must meet BRC QAPP specifications. Quantitatively evaluate change in groundwater conditions, and visual interpretation of concentration versus time plots and contaminant concentration contour maps.

	Optimal Design
	Sample wells at a frequency that allows evaluation and monitoring of contaminant distribution to ensure that public health and the environment are protected.


The specific types of data/information needed to meet the objectives are:

· To establish baseline conditions - groundwater levels will be measured and water quality samples will be collected from monitoring wells specified in Figure 1-2 and Table 2-1. Note: The GMP Analytical Program – Table 4-6 list of analyses will be sampled for during the next four proposed quarterly sampling events with the first event scheduled for April, 2006. After baseline conditions are established (after four consecutive quarterly events), each well will be evaluated for the possibility to be eliminated from the sampling program with review and approval by NDEP. 

· Extent of contaminant distribution - analytical results will be used to develop concentration contour maps for select contaminants in both the Quaternary Alluvium and the Upper Muddy Creek formation. These maps will be used to determine how plume sizes and shapes are changing in response to changes in groundwater gradients. The maps will also aid in monitoring contaminant migration. Time versus contaminant concentration plots will be interpreted along with the concentration contours to support the plume interpretations.

4.2.
Sampling Frequency AND WELL LOCATIONS

The monitoring well sampling program design was developed to ensure that wells are sampled at a frequency sufficient to provide data for the technical interpretation described above, and provide it on a schedule that will allow the detailed plume analyses to be performed.  

All designated monitoring wells will be monitored and sampled on a quarterly basis, until four consecutive samples have been collected.  After four consecutive events, wells may be evaluated for removal from the monitoring program and will be considered on a case-by-case basis by the NDEP. This evaluation will be an analysis of the accumulated analytical data and the results of the evaluation will be the basis for any future groundwater sampling events. This evaluation will include review of the ‘detection matrix’ (Table 4-2) that was developed based on the constituents detected during the 2004 Hydrogeological Characterization Investigation, and the 2004 Groundwater Sampling Event Results Summary (Table 4-3). Additionally, other criteria may be used in the evaluation, such as detection limits, applicable water quality parameters, professional judgment and project goals. Further detail is provided in the following paragraphs. It should be noted however, that, regardless of detections in the 2004 sampling effort, it is BRC’s intent to sample for all SRCs in the four proposed quarterly baseline sampling events. 

After baseline conditions (four quarterly monitoring and sampling events) are established, each well will be sampled at a frequency determined using the decision logic described below, in addition, professional judgment may be used to determine a decrease or increase of sampling frequency at any well location.

To be considered for elimination from the sampling program, the following criteria must be met: 

· A chemical constituent or analytical method can be eliminated from sampling at a particular well if the contaminant concentrations based on valid data are non-detect (with an appropriately low detection limit) or less than water quality goals for a particular constituent in four quarters of the baseline sampling events,
 or;

· A monitoring well can be eliminated from the sampling program if at least two consecutive and valid samples have been collected and the contaminant concentrations are non-detect (with an appropriately low detection limit) or less than water quality goals for a particular constituent or analytical method. Additionally, a monitoring well with no detected contamination may also continue to be utilized to demonstrate compliance or for delineation purposes for contaminant mapping, and 

· NDEP will have final approval over any wells that are proposed to be removed from the future monitoring.

· On-site, upgradient locations 1, 2, 3 and 27 serve as upgradient wells for the Eastside.  However, the chemical concentrations observed in the 2004 sampling event during the hydrogeologic characterization investigation in these wells indicate these wells may have been: (1) impacted from historic industrial activities occurring upgradient and cross gradient of the Site; and (2) also may have been impacted by historic operations at the Site, such as mounding of water under effluent ponds when they were in operation.  

Two off-site, up-gradient well locations were identified using the most recent version of the Nevada Division of Water Resources (DWR) database (DWR, 2005), but due to the well completion depths of approximately 500 feet bgs, the wells were determined not to be relevant. BMI will continue to work toward identifying suitable, off-site locations for the installation of upgradient monitoring wells that are unaffected by current, future or historic site operations.

In addition to the BMI Common Areas groundwater monitoring wells installed during the 2004 Hydrogeologic Characterization Investigation, additional on- and off-site wells will be monitored and sampled.  Well locations are shown in Figure 1-2 and well construction information is presented in Table 2-1.

The proposed well locations to be sampled were determined based on data gaps that were identified in reviewing existing data and the NDEP’s recent comments (July 11, 2005) to the draft CSM.  To supplement the newly installed monitoring well network, MWH has conducted a detailed review of boring logs that were included in the draft CSM.  There have been more than 336 wells installed in and around the Site boundaries by BRC and others.  Many of these wells have been monitored for 20 years or more.  MWH concluded that it was necessary to evaluate each of the wells to determine whether they would be considered useable during the groundwater characterization activities at the Site.

The following criteria were established to determine the usefulness of each well:

· Is there available complete well construction data?

· Was the well constructed using current industry standards?

· Is the well completed in the Alluvial aquifer?

· Is the well completed in the Muddy Creek Formation?

· Is the well completed across the Alluvial aquifer/Muddy Creek Formation contact?

· Is the well located in an area where there is a clear distinction between the coarse-grained alluvial material and finer-grained Muddy Creek Formation?

A summary of this evaluation is shown in Table 4-4.  Based on the above criteria, 56 of the 336 existing monitoring wells were considered to be potentially useable monitoring wells (pending field verification) identified to supplement the data gaps across the Site in addition to the 42 newly installed (i.e., 2004) monitoring wells located on the Eastside site.  Twenty-three of the 56 wells are located west of Pabco Road and north of Warm Springs Road in the Pittman Area and will be used for collecting depth to groundwater measurements to incorporate with the BMI Common Areas wells to generate area groundwater potentiometric surface maps.  Sixty-four wells located in the Eastside will be used for groundwater monitoring and sampling of water quality, of which 42 wells were installed during the 2004 hydrogeologic characterization investigation.  In addition, 16 wells located on the Eastside will be used for groundwater level measurements only.  Twelve additional wells have also been identified in the north and northeast portion of the Site on City of Henderson Landfill and Northern RIBs, BLM land, and north of the Las Vegas Wash (SNWA wells) as being potentially usable well locations.  The wells are currently being evaluated for consideration and are included in Table 2-1.  Ten of the 12 wells will be used for both groundwater quality and depth to groundwater measurements.  Figure 1-2 shows the locations of all 115 proposed wells identified for monitoring and/or sampling for the GMP.  Seventy-five wells are completed in the Alluvial aquifer located across the Site and thirty-one wells are completed in the Muddy Creek Formation.  Nine wells are still under evaluation at this time, it will be determined by the start of the April 2006 event, if these wells are usable. Upon evaluation of the data collected during the proposed quarterly monitoring program, BRC will consider the necessity of installation of any additional wells in order to resolve remaining data gaps. 

4.3.
Field Sampling Plan

Field sampling procedures (FSP) for the first event (i.e., April 2006) will be consistent with field sampling procedures previously used by BRC and its consultant for the 2004 Hydrogeologic Charaterization Investigation as well as the 2005 CAMU Area investigation.  A stand-alone BRC FSP is in review by NDEP for the project.  Upon its approval by NDEP, BRC will use the BRC FSP procedures for future sampling.  The BRC FSP will contain all of the SOPs that are required for sampling.   

4.4.
Analytical Protocol

Analytical procedures for the first sampling event will be implemented according to the BRC QAPP that is a stand-alone document, currently being revised in response to the NDEP comments.  The revised SRC list is provided as Table 4-5.  Analytical specifications include methods, target analytes, detection and quantitation limits, and calibration, and calibration verification, and quality control procedures and specifications.  These specifications also require that analysis be performed according to the method-specific SOPs, which have also been revised to be site specific stand-alone documents under review by NDEP.  

Analytical laboratories performing analyses for the Site will have Nevada State certification for the methods performed.  The groundwater sampling parameters of interest, analytical methods, and specific compounds have been revised and are presented in Groundwater Monitoring Plan Analytical Program Table 4-6.   

4.4.1.
Quality Control

Measurement data will be consistently assessed and documented to determine whether objectives were met.  The review will assess data quality and identify potential limitations on data use.  The data quality review process provides information on overall method performance and data usability. Section A7 of the revised stand-alone BRC QAPP defines the basis for assessing the elements of data quality.  Laboratory data and data quality review reporting procedures and formats are also addressed in Section A7 of the stand-alone BRC QAPP, currently being revised in response to the NDEP comments.

4.4.2
Quality Assurance

Quality assurance activities include performing technical systems audits, performance audits, and data validation at the frequency recommended in the revised BRC Project QAPP.  Field audits are not required, but may be performed in the event significant discrepancies are identified that warrant evaluation of field practices. 

4.5.
Groundwater Sampling Procedures

Standard sampling and documentation procedures have been developed for performing water level measurements and monitoring well sampling, well maintenance, general field operations, and instrument calibration.  All sampling and field measurement procedures will be performed in accordance with procedures presented in site-specific stand-alone BRC SOPs currently being reviewed. Adherence to these procedures will promote consistency in field procedures and ensure comparability of data collected over time.  BRC has included all of the wells that were previously sampled by TIMET as part of TIMET’s Pabco Road Ponds.  BRC will implement conventional purge and bail sampling method for all of the proposed monitoring wells associated with this program.  This is consistent with the previous sampling method utilized during the 2004 Hydrogeologic Characterization Investigation. 

Field quality control measures to be implemented during the quarterly groundwater sampling events will be performed according to BRC QAPP requirements and BRC SOPs.  Specific wells or locations where QC samples will be collected will be identified at the beginning of each quarterly event by BRC or its field consultant.  The required QC sample frequencies and field QC measures will include but are not limited to:

· Collection of 10% field duplicates, 5% equipment blanks, 5% trip blanks, and 10% matrix spike/matrix spike duplicate samples;

· Providing accurate, detailed field documentation;

· Proper sample packaging and shipment.

4.5.1.
Standard Operating Procedures

SOPs specific to groundwater sampling and field analytical procedures are presented in the stand-alone BRC SOP-5 and –30. 

4.5.2.
Waste Management

Purge water resulting from groundwater sampling will be contained on-site in Department of Transportation-approved containers and allowed to settle.  Containers will be labeled by field personnel to identify contents, date, and source location. Following settlement, the purge water will be disposed of in accordance with the applicable state and local regulations.  All generated wastes (i.e. purge and decontamination water) will be analyzed for the appropriate waste criteria for characterization prior to disposal.  Project specific SOP-35 will be followed during waste sampling activities.

4.5.3.
Health and Safety

A BRC Health and Safety Plan has been developed specifically for field operations at the Site and has been used for several rounds of sampling at the BMI Common Areas within the last two years.  The Plan assigns responsibilities, establishes personal protection standards, and mandatory safety procedures, and provides for contingencies that may arise while operations are being conducted at the Site.  The plan complies with Federal Health and Safety Regulations set forth in 29 CFR 1910 and 29 CFR 1926.  A copy of the Health and Safety Plan is included in Appendix B of the Hydrogeologic Characterization Workplan (MWH, 2003).  It is now available as a stand-alone Plan and will be followed during all work performed at the Site. A copy of the BRC Health and Safety Plan has been submitted to the NDEP.   

5.0
WELL MAINTENANCE

The Eastside GMP includes inspection and well maintenance activities that identify wells that are candidates for abandonment and plugging, as defined below; that ensure wells are properly maintained; and that, therefore, representative samples are collected from the monitoring wells.

5.1.
Well Inspections

Every monitoring well scheduled for water level measurement or sampling will be inspected for deficiencies and problems. An inspection checklist will be completed, noting any deficiencies and problems, and will include the following information:

· Date, inspector's initials, well identification number; and

· Description of condition for:

· Security posts, well pad, security casing, and dedicated sampling components, if applicable;

· Gasket, lock, well casing, well head, flange bolt tightness; and 

· Straightness of the well head.

In addition to the routine well inspection, each well total depth will be measured to determine if formation material surrounding the well has migrated into and accumulated inside the well casing.  Wells that contain an accumulation of material that exceeds 20% of the screened interval will be considered for redevelopment.

5.2.
Routine Well Maintenance

Routine maintenance such as lubricating the well cap lock with graphite, replacing the lock, replacing the well gasket, replacing the well head bolts, and tapping out the bolt holes will be performed each water level monitoring event, as needed, for on-site (i.e., BRC owned) wells only.  For all off-site wells requiring maintenance, the respective site owners will be notified.  All maintenance performed will be documented in a bound logbook.  If well components are damaged and cannot be repaired on the spot (such as bent security posts or casing, or a cracked concrete well pad), the problem will be described and recommended for correction under a well maintenance task.  These routine maintenance activities will be summarized in the GMP annual report.

5.3.
Non-Routine Well Maintenance

Non-routine maintenance activities include repairing or replacing security posts or concrete well pads, well redevelopment, video surveying of well casings, well plumb/alignment testing, and retrieving (fishing) miscellaneous tools or sampling equipment from the well.  These activities will generally be performed by drilling or pump installation subcontractors under the supervision of BRC or subcontractor personnel.  The scope and need for this maintenance will be identified based on the well inspection checklist, as described in Section 5.1, and recommended for correction under a well maintenance task.  These recommendations will also be recorded in each GMP quarterly report.  As noted in the previous subsection, this applies to BRC-owned wells only.

5.4.
Well Abandonment and Plugging

On-site wells that are no longer suitable for groundwater level measurements or sample collection will be considered for decommissioning or “plugging,” which is the proper destruction of the well to prevent vertical migration of contaminants within the borehole and to confine the groundwater to its original zone of occurrence.  NDEP approval will be requested before decommissioning or plugging.  The respective requirements of NAC 534.420 for plugging will be followed.

5.4.1.
Abandonment

Abandonment shall comprise the procedure for determining that a well is “dry” or contaminant concentrations are “non-detect”.  The determination shall include:

· Written acknowledgment in the current annual report of wells which are "dry" or “non-detect” as defined below; and

· A brief written evaluation of the impact the loss of the monitoring location(s) has on plume analysis, if any, and recommendations.

· Wells at the Site which have historically contained no measurable concentrations (“non‑detect”) of contaminants in groundwater samples for 8 sampling events may also be considered for abandonment. 

· Wells at the Site will be considered “dry” if water levels in the wells cannot be measured for four consecutive quarterly water level sampling events. Dry wells will be considered abandoned. Wells that are “abandoned” and have no other beneficial use can be evaluated for plugging.

· Any well that meets either the “dry” or “non-detect” criteria described above may be suitable for abandonment. Abandonment of “non-detect” and “dry” wells will be determined by consensus between the NDEP and BRC.

5.4.2.
Plugging Procedures

Well plugging will be conducted in accordance with all applicable local, state and federal laws and regulations. 

6.0
DATA REPORTING

Quarterly Reports will be prepared to document the GMP activities at the Eastside.  Under the GMP, depth to groundwater measurements and groundwater samples will be collected and analyzed from on-site and off-site adjacent wells on a quarterly basis.  Per BRC’s conversation with Mr. Brian Rakvica of NDEP, BRC will submit quarterly groundwater reports in the same general format as the TIMET quarterly reports. After four quarters of sampling, BRC will make recommendations to the NDEP for revisions to the plan, if the data supports the revisions.

6.1.
Purpose and Objectives of the FOURTH QUARTERLY Report

The purpose of the fourth quarterly report is to present results and an evaluation of current groundwater conditions at the Site. Recommendations provided in the fourth quarterly report may include:

· Installation of new monitoring wells;

· Well plugging;

· Well maintenance; and

· Changes to the baseline sampling frequencies and the FSP for future sampling events.

6.2.
FOURTH qUARTERLY Report

In general, the fourth quarterly report will follow the same general format as the TIMET quarterly groundwater reports, which will include a tabular and graphical representation of the water level and analytical data, and a summary and evaluation of findings for the previous year. Also included in the fourth quarterly report will be a section that provides recommendations for optimizing the GMP for future sampling events.

6.2.1. Quarterly Report Outline

The following is the outline for the Quarterly Reports.

· Section 1.0 will present introduction information pertaining to the project history, purpose and scope, and report organization.

· Section 2.0 will present groundwater monitoring program information pertaining to groundwater program activities including; well measurements, sample collection, decontamination procedures, management of investigation-derived waste, and analytical program.

· Section 3.0 will present the groundwater monitoring data including; groundwater conditions and analytical results.

· Section 4.0 will list references.

· Appendices:


-
Electronic Data Deliverables using Microsoft ( Access Database, PDF Copy of Report

· Well Hydrographs

· Isoconcentration Trend Graphs

· Isoconcentration Maps

6.2.2. Quarterly Report Schedule

Report submittal is subject to change based upon length of time required to conduct each sampling event and the time required to receive the analytical data from the laboratory.  A tentative draft quarterly report submittal schedule is for reports to be submitted to NDEP by mid-September 2006   (First Quarterly Report), mid-December 2006  (Second Quarterly Report),  mid-March 2007 (Third Quarterly Report), and mid-June 2007 (Fourth Quarterly Report).

6.3
Data Management, Review and Validation

Standard procedures are summarized below for management, review and reporting of monitoring well data. Adherence to these procedures will ensure that these activities are performed in a consistent and efficient manner. This is especially important because over time, multiple contractors, laboratories, and data users will be involved in producing and handling the data. Coordination and communication will be established among representatives of all involved parties to ensure that any procedural modifications and new personnel are integrated into ongoing activities.

Data quality evaluation will be conducted as currently described in Section A7 of the revised stand-alone BRC QAPP currently in the process of being finalized by BRC in response to NDEP comments.

6.3.1.
Data Management

BRC currently maintains a comprehensive project database for all Site data.  All new data collected pursuant to this GMP will be incorporated into the project database.  Each laboratory will provide the analytical data in electronic format for storage in the project analytical database.  The Data Manager (currently MWH) will amend the project database with each new set of data provided by the laboratory, perform accuracy checks between the hardcopy and electronic data reports, and maintain any data qualifiers resulting from data validation activities. BRC will submit data validation reports to the NDEP for all analytical data. These data validation reports will follow the report format developed by TIMET. The project database is supported by EarthSoft’s EQuIS® Data Management System.  The relational database program is written in Visual Basic and uses the Microsoft Access engine.  Sample, test, and result data are electronically and manually imported directly into the EQuIS® database.  Once data have been entered and all quality control reviews have been performed, queries can be generated and data interfaced with industry-standard products for visualization, graphing, and reporting.

6.3.2.
Data Review and Validation

The guidance for data review and validation is provided in USEPA’s National Functional Guidelines (USEPA 1999 and 2002).  These guidance manuals provide direction for the data review and validation activities to be conducted for all data collection activities. All data will undergo a standard QC review as described in this section.  Should a more vigorous review be warranted for a specified data set, data validation will include a review of raw data submitted by the laboratory to verify instrument calibration, performance data, and recalculations of results.  At a minimum, 20 percent of the data will undergo full validation consistent with the procedures described in the National Functional Guidelines.

Data validation criteria for this project are derived from the National Functional Guidelines (USEPA 1999 and 2002).  The National Functional Guidelines provide specific data validation criteria that can be applied to the data type generated from a groundwater investigation.  Some data acquisition requirements may be less stringent, however, compliance in the above quality control areas will assure useful data are obtained during any given sampling event.

The laboratory data will be reviewed for compliance with the applicable method and the quality of the data reported.  To facilitate this data review, computerized data validation tools developed for EarthSoft’s EQuIS® Data Management System will be employed.  Details of the data and review validation process can be currently found in Section D of the revised BRC QAPP.
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� It should be noted that in the case of broad suite analyses, such analyses will be conducted as long as any of the suite’s constituents remain in the program.
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