
                                                                           
                                                                           Y/TS-1215/R4 
 
 
 
 
 
 
 

Y-12 Groundwater Protection Program 
Monitoring Well Inspection and  

Maintenance Plan 

September 2013 

Prepared by the 

Environmental Compliance Department, 
Environment, Safety, and Health Division 

Y-12 National Security Complex 
Oak Ridge, Tennessee 37831 

Managed by 

Babcock & Wilcox Technical Services Y-12, L.L.C. 
For the U.S. DEPARTMENT OF ENERGY 

Under contract DE-AC05-00OR22800 

 

 
 



 
 
 
 
 
 
 
 
 

 
 

 

 
 
 
 
 

DISCLAIMER 
 

This report was prepared as an account of work sponsored by an agency of the United States Government. 
Neither the United States Government nor any agency thereof, nor any of their employees, makes any warranty, 
express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness 
of any information, apparatus, product, or process disclosed, or represents that its use would not infringe 
privately owned rights. Reference herein to any specific commercial product, process, or service by trade name, 
trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any agency thereof. The views and opinions 
of authors expressed herein do not necessarily state or reflect those of the United States Government or any 
agency thereof. 
 



Y/TS-1215/R4  
Monitoring Well Inspection and Maintenance Plan 

 

 i 

 
 
 

Y-12 Groundwater Protection Program
Monitoring Well Inspection and Maintenance Plan 

Revision 4 

September 2013 

 
 
 
 
 

Prepared by the 

Environmental Compliance Department, 
Environment, Safety, and Health Division 

Y-12 National Security Complex 
Oak Ridge, Tennessee 37831 

Managed by 

Babcock & Wilcox Technical Services Y-12, L.L.C. 
For the U.S. Department of Energy 

Under contract DE-AC05-00OR22800 



Y/TS-1215/R4  
Monitoring Well Inspection and Maintenance Plan 

 

 ii 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 
 
 
 



Y/TS-1215/R4  
Monitoring Well Inspection and Maintenance Plan 

 

 iii 

 
 

Table of Contents 
 
ACRONYMS ............................................................................................................................................... V 

1.0 INTRODUCTION .............................................................................................................................. 1 

2.0   BACKGROUND ................................................................................................................................ 2 

3.0   TECHNICAL APPROACH .............................................................................................................. 4 

3.1 Well Status Designation ................................................................................................. 4 
3.2 Well Inspection and Maintenance Program ................................................................... 6 
3.3 Well Inspection Items (Well Components) .................................................................... 8 

3.3.1 Well Casing (P) ......................................................................................................... 8 
3.3.2 Well Security (P) ....................................................................................................... 9 
3.3.3 Well Identification (P) ............................................................................................. 10 
3.3.4 Down-hole Condition of the Screened or Open Interval (P)……………………….12 
3.3.5 Well Access (S) ....................................................................................................... 12 
3.3.6 Concrete Pad (S) ...................................................................................................... 13 
3.3.7 Protective Posts (S) .................................................................................................. 13 

3.4 Record-keeping and Reporting .................................................................................... 14 

4.0   REFERENCES .................................................................................................................................. 15 

APPENDIX A: FIGURES ......................................................................................................... A-1 
 
APPENDIX B: WELL COMPONENT SPECIFICATIONS ....................................................... B-1 
 
APPENDIX C: WELL INSPECTION CHECKLIST FORMS ................................................. C-1 
 
APPENDIX D:  WELL MAINTENANCE REQUEST FORM  
 PLUGGING AND ABANDONMENT REQUEST FORM ............................ D-1 
 
APPENDIX E: INSPECTED WELLS ...................................................................................... E-1 
 
 
 



Y/TS-1215/R4  
Monitoring Well Inspection and Maintenance Plan 

 

 iv 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 
 



Y/TS-1215/R4  
Monitoring Well Inspection and Maintenance Plan 

 

 v 

 
Acronyms
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B&W Y-12 Babcock & Wilcox Technical Services Y-12, L.L.C. 
BCV Bear Creek Valley 
BJC Bechtel Jacobs Company LLC 
BWXT Y-12 BWXT Y-12 L.L.C. 
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CY calendar year 
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DOE-EM U.S. Department of Energy – Environmental Management 
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TOC top of well casing 
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UCOR URS|CH2M Oak Ridge 
VALA Verification and Loading Application 
WI&M Well Inspection and Maintenance 
WMR Well Maintenance Request  
WW Well Wizard® Bladder pump – dedicated 
Y-12  Y-12 National Security Complex 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note: In 2008, BWXT Y-12 underwent a name change to B&W Y-12. 
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1.0 INTRODUCTION 
 
This document is the fourth revision of the Monitoring Well Inspection and Maintenance Plan for 
groundwater monitoring wells installed at the U.S. Department of Energy (DOE) Y-12 National 
Security Complex (Y-12) in Oak Ridge, Tennessee (Appendix A, Fig. 1).  This plan describes the 
systematic approach for: 
 

inspecting the physical condition of monitoring wells at Y-12,  
determining maintenance needs that extend the life of a well, and  
identifying those wells that no longer meet acceptable monitoring well design or well 
construction standards and require plugging and abandonment.  

 
The inspection and maintenance of groundwater monitoring wells is one of the primary 
management strategies of the Y-12 Groundwater Protection Program (GWPP) Management
Plan, “proactive stewardship of the extensive monitoring well network at Y-12” (Babcock & 
Wilcox Technical Services Y-12, L.L.C. [B&W Y-12], 2009b).  Effective stewardship, and a 
program of routine inspections of the physical condition of each monitoring well, ensures that 
representative water-quality samples and hydrologic data are obtained from the well network and 
protects the subsurface environment.  In accordance with the Y-12 GWPP Monitoring 
Optimization Plan (MOP) for Groundwater Monitoring Wells at the Y-12 National Security 
Complex, Oak Ridge, Tennessee  (B&W Y-12, 2009a), the status designation (active or inactive) 
for each well determines the scope and extent of well inspections and maintenance activities (see 
Section 3.0).  This plan, in conjunction with the above document, formalizes the GWPP approach 
to focus available resources on monitoring wells which provide the most useful data. 
 
This plan applies to groundwater monitoring wells installed at Y-12 and the related waste 
management facilities located within the three hydrogeologic regimes (Appendix A, Fig. 2):  

 
(1) the Bear Creek Hydrogeologic Regime (Bear Creek Regime),  
(2) the Upper East Fork Poplar Creek Hydrogeologic Regime (East Fork Regime), and  
(3) the Chestnut Ridge Hydrogeologic Regime (Chestnut Ridge Regime).  

 
The Bear Creek Regime encompasses the section of Bear Creek Valley (BCV) immediately west 
of Y-12.  The East Fork Regime encompasses most of the Y-12 process, operations, and support 
facilities in BCV east of Scarboro Road.  The Chestnut Ridge Regime is directly south of Y-12 
and encompasses a section of Chestnut Ridge that is bounded to the west by a surface drainage 
feature (Dunaway Branch, located immediately west of Industrial Landfill II) and by Scarboro 
Road to the east.  The GWPP maintains an extensive database of geographic and construction 
details and related information for the monitoring wells in each hydrogeologic regime in the
Updated Subsurface Database for Bear Creek Valley, Chestnut Ridge, and parts of Bethel Valley 
on the U.S. DOE Oak Ridge Reservation (BWXT Y-12 L.L.C. [BWXT], 2003a).  A detailed 
description of the hydrogeologic framework at Y-12 can be found in the GWPP Management 
Plan (BWXT, 2009b). 
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2.0   BACKGROUND 
 
A regular program of well inspection and maintenance (WI&M) was created by the GWPP after a 
1989 DOE Tiger Team finding of non-compliance with U.S. Environmental Protection Agency 
guidance regarding well security and well access.  After the initial finding, and upon further 
investigation, the following items were self-identified and documented for the existing well 
network at that time: well security, well access, well identification, and maintenance.  A program 
of routine surveillances (i.e. well inspections) was initiated as a corrective action to the finding.  
These well inspections were intended as a means to survey and document (by means of paper 
checklists) the above items on an annual basis.  Well Maintenance Requests (WMR) are 
generated from these surveillances and the maintenance work submitted to the Well Services 
Subcontractor or the Y-12 Facilities, Infrastructure, and Services (FI&S) Organization for repairs.  
All maintenance work performed is inspected and documented and approved upon successful 
completion.  
 
The WI&M program was first outlined and formalized in Monitoring Well Inspection and 
Maintenance Plan for the Department of Energy Y-12 Plant, Oak Ridge, Tennessee (MMES, 
1991).  This plan:  

 
outlined a program for routine inspection of the physical condition of each monitoring well at 
Y-12,  
identified well components to be inspected,  
defined minimum acceptable standards for each component,  
established a well maintenance program, and  
established procedures for performing and documenting well inspections and maintenance 
performed.  

 
Procedures (G-001 and G-002) detailing the step-by-step process of well inspections and depth 
measurements, respectively, were first published with this plan.  The 1991 plan required only that 
a Monitoring Well Inspection/Maintenance Summary be updated and reissued each year.  The 
first revision of this plan (MMES, 1994) clarified the definition of active wells and updated the 
two procedures (G-001 and G-002).  The second revision of this plan (LMES, 1996) created a 
new mechanism to track the status designation of a monitoring well.  This second revision of the 
plan was prompted by the rapid growth of the monitoring well network during the mid-1990s and 
the changing regulatory requirements resulting in constant changes to the status designation of 
each well.  

 
The third revision of the WI&M Plan (BWXT, 2006b) incorporated the language and structure of 
the GWPP Monitoring Optimization Plan (MOP) to aide in determining the scope and extent of 
well inspections and maintenance activities (Section 3.1 and 3.2).  That revision also removed the 
monitoring well construction summary, procedures G-001 and G-002, and the personnel training 
certification forms (see discussion in Section 3.2 for all of the above).  Procedures G-001 and G-
002 were eventually combined and replaced by procedure Y71-66-EC-214 Monitoring Well 
Inspection and Depth Measurement (B&W Y-12, 2012a).  The current version of the MOP 
(B&W Y-12, 2009b), is listed in the References section of this document. 
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Beginning in 2009, well inspections were completed electronically.  Specifically, the inspection 
checklists were completed using a laptop/tablet PC.  This change was documented in Y71-66-EC-
214.  The following are a list of the benefits of electronic media use for well inspections: 
 
 1.  Reduces time to perform a well inspection in the field, 
 2.  Reduces errors introduced through double entry,  
 3.  Improves recordkeeping and reporting, and 
 4.  Improves identification of maintenance requirements, prioritization, and        
      planning. 
 
A facsimile snapshot of the paper well inspection checklist is presented on the PC screen.  The 
PC is pre-loaded with well construction information and the appropriate spaces on the form are 
automatically populated as each new location is identified.  Rather than manually entering a 
chronological well inspection number (as was the procedure using the paper well inspection 
checklists), inspection numbers are now automatically assigned as the data is verified following 
an upload to the Verification and Loading Application (VALA) database. 
 
The inspector goes through the checklist, answering questions based on his/her observation of the 
condition of the inspection items.  If the response to a question identifies a maintenance need, the 
inspection application supplies the inspector with a comment box with a pre-loaded statement that 
is specific to the question just answered.  The inspector can accept the response in the comment 
box, but also has the opportunity to elaborate on the specific details regarding the condition of the 
well or maintenance needs.  In addition, when performing a triennial inspection, where a tag of 
the well total depth is required, the percentage of monitoring interval possibly blocked by 
sediment is automatically calculated by the inspection application once the measured depth has 
been entered into the appropriate space on the electronic checklist.  The electronic well inspection 
checklist does not have the shaded boxes that are used on the paper well inspection checklists to 
identify maintenance needs.  Instead, the maintenance needs of a particular monitoring well, or all 
of the wells exhibiting the same maintenance need can be compiled from the VALA database 
after inspection information has been uploaded and verified.  With the electronic media, the 
inspection is complete only when all information has been entered, including the inspector’s 
initials. 
 
As of this publication, the GWPP Groundwater Information Management System (GIMS) 
includes a total of 1425 groundwater monitoring wells, boreholes, borings, and coreholes that 
have been installed or drilled at Y-12.  These wells or borings were installed to meet various 
groundwater quality monitoring programs, research projects, remedial investigations, plume 
characterization and delineation studies, or other various hydrogeologic studies.  Of those, 597 
wells have been plugged and abandoned, have been destroyed, are not locatable, or are of 
unknown status.  Of the 828 remaining wells, a total of 551 have been assigned a status 
designation of either active or inactive status in accordance with the current MOP (2013c) and 
will be the focus of the WI&M program.  For the remaining 277 wells or borings, the wells are:  
1) not in service and will be scheduled for plugging and abandonment in the future or 2) are 
temporary piezometers or other specialized groundwater monitoring devices that were previously 
installed for research purposes, hydrologic testing, pilot studies, or short term investigations.  
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3.0   TECHNICAL APPROACH 
 
The technical approach of this plan involves: 

 
determining the status designation of the well (e.g., determines the inspection frequency— 
annual or triennial basis),  
establishing a program of routine well inspections to assess the physical condition of each 
well,  
identifying maintenance needs from the well inspections,  
prioritizing maintenance work based upon well status, well component, and available 
resources,  
documenting and verifying all maintenance work that is performed, and  
identifying wells that no longer meet GWPP technical specifications, or are damaged beyond 
repair, and must be decommissioned.  

 
A step-by-step flow diagram (Appendix A, Fig. 3) illustrates the GWPP Well Inspection and 
Maintenance Program in detail.  
 
The objectives of the plan are to: 
 

describe the well status designation, 
establish the current business practices of the GWPP Well Inspection and Maintenance 
Program,  
describe the role and duties of the Well Inspection and Maintenance Coordinator 
identify and describe the well components (inspection items), 
define the minimum acceptable standards for the condition of each well component, 
establish a maintenance program to correct or repair well components that do not meet these 
standards, 
describe how well inspection and maintenance activities are prioritized, managed, and 
documented, and 
describe the final publication of each inspection event and the maintenance activities 
performed during that time period (note: well inspection and maintenance activity reports are 
now compiled after each triennial inspection, and include the results/activities of the triennial 
inspection event, as well as the previous two annual inspection events). 

 
 
3.1  Well Status Designation 
 
The GWPP Monitoring Optimization Plan (MOP), first issued in 2003, formalized the technical 
approach the GWPP took to focus available resources on monitoring wells at Y-12 that provide 
the most useful hydrologic and water-quality monitoring data (BWXT, 2003c).  The MOP 
formalized the definition of “active” and “inactive” status, outlined the process for determining a 
well’s status designation, provided comprehensive lists of wells (approved by the GWPP Program 
Manager) that were granted either active or inactive status, and formalized how changes 
(additions, deletions, change in status designations) were documented (i.e. addenda).  
 
The status designation (active or inactive) of a well determines the frequency of well inspection, 
the scope of the inspection, and the prioritization of maintenance.  This WI&M plan formally 
adopts the status designation of each well assigned in the MOP and focuses resources only on 
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those well locations.  This designation differs from past WI&M plans where all existing wells, 
boreholes, coreholes, and borings were included in the WI&M program. 
 
The criteria for determining a well’s status designation are briefly summarized below.  
 
Active status is granted to:  

 
 wells included in a regulatory program (Section 3.2),  
 wells sampled specifically to address applicable groundwater monitoring requirements in 

 DOE Orders 436.1 and 458.1,  
 wells used to monitor groundwater surface elevations (referred to as hydrologic 

 monitoring),  
 wells known to yield contaminated groundwater, or  
 wells located hydraulically down-gradient of a Y-12 facility, a known source of 

 contamination, or that provide unique hydrologic or water-quality information (B&W 
 2009b).  

 
Changes to the status designation of a well are done with approval of the GWPP Program 
Manager and are documented in an addendum to the MOP.  Active status will also be granted to 
any newly installed well that meets GWPP’s design and construction standards, serves an 
ongoing regulatory program, and/or the programmatic needs of the GWPP.  The status of the well 
may change if the well no longer meets any of the above criteria; the well has been damaged 
beyond repair, or at the discretion of the GWPP Program Manager (B&W Y-12, 2009a).  
 
Inactive status is granted to wells where: 
 

 the well is not included in an active regulatory program, 
 the well is not sampled specifically to address applicable groundwater monitoring  

 requirements in DOE Orders 436.1 and 458.1, 
 the design and construction details are unknown,  
 the well components do not meet the technical standards of the GWPP or other 

 requirements (e.g. all weather access),  
 monitoring data are not available,  
 the well is not located hydraulically down-gradient of any facility associated with Y-12 

 or any source of contamination, or  
 the well monitors uncontaminated groundwater, or provides redundant monitoring 

 coverage with other wells (B&W Y-12, 2009a ).  
 
The status of a well may change from inactive to active if (1) one of the above conditions changes 
and/or (2) at the discretion of the GWPP Program Manager.  A well is removed from the active or 
inactive list if the well is damaged beyond repair and an official plugging and abandonment 
(P&A) request has been submitted. 
 
There are two well inspection schedules for monitoring wells listed in the MOP: Annual and 
Triennial.  Active wells are inspected annually (“Annual Inspection Checklist”, Appendix C) for 
both primary (P) and secondary (S) inspection items (see discussion in Sections 3.2 and 3.3).  
Both the active and inactive wells are inspected on a triennial basis (“Triennial Inspection 
Checklist”, Appendix C), and down-hole conditions are assessed at that time (by a well depth 
measurement). This differs from previous WI&M plans where the down-hole conditions were 
evaluated every year.  In 2003, a review of the depth measurements revealed that there was little, 
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if any, substantial change in the measured depths at each well observed over multiple years, 
unless sedimentation was an obvious problem (Section 3.3.3).  Maintenance on active wells is 
prioritized based on resources and need.  Emphasis is placed on maintaining primary inspection 
items on all wells.  Inactive wells are inspected for primary and secondary inspections items, but 
only primary inspection items are given priority (Section 3.2).  
 
3.2 Well Inspection and Maintenance Program 
 
For each calendar year (CY) inspection event, the WI&M Coordinator compiles a list of wells 
from the MOP, includes/excludes wells added or removed from the MOP (addenda), and 
excludes all wells managed under “other programs” (active wells listed under “Regulatory 
Monitoring Programs” in the MOP).  Currently, the Environmental Management Contractor to 
DOE (URS|CH2M Oak Ridge [UCOR]), has the responsibility for performing regulatory 
monitoring for the: 1) Resource Conservation and Recovery Act (RCRA) post-closure permits, 2) 
Comprehensive Environmental Response, Liability, and Compensation Act (CERCLA) Remedial 
Effectiveness and Records of Decision, 3) the four active Solid Waste Disposal Facility permits, 
and 4) the CERCLA Environmental Management and Waste Management Facility.  In addition, 
UCOR has the responsibility for actively performing well maintenance on these wells. 
 
The WI&M Coordinator continues to compile the list of wells from the MOP and will: 
 
1. remove any wells that have persistent, unsafe access problems, or are slated for plugging and 

abandonment, but have not been removed from the MOP,  
2. compile well-specific information from the Subsurface Database (BWXT, 2003a) or past 

inspections for wells that have obstructions, dedicated pumps (that have to be pulled to get a 
depth measurement in wells with an inside diameter of 2.0 inches or less), off-normal well-
head configurations (pressure relief valves—no depth measurements), dedicated packers (no 
depth measurements), or flush-mount configurations,  

3. communicate special instructions for known and/or posted well access requirements (off-road 
access, remote location, construction areas, active landfill operations, radiological work 
permits, bar-gated and fenced areas, contact number for entry, and keys needed for access) to 
field personnel performing the well inspections.  

 
The WI&M Coordinator groups the wells by geographic location and by controlled access to Y-
12 areas, and then provides field personnel with work packages assigned by group number.  Each 
work package contains the list of wells to be inspected, the length of the screened or open interval 
of the well, the reference tag depth (see discussion in Section 3.3.4), special instructions 
(discussed above), and copies of well location maps from the most recent Subsurface Database 
(BWXT, 2003a).  The program requirement is for all well inspections to be completed 
electronically, even if paper checklists are used in the field.   
 
Field personnel are trained in accordance with B&W procedure Y71-66-EC-214, Monitoring Well 
Inspection and Depth Measurement (B&W Y-12, 2012a).  This procedure combines and replaces 
GWPP procedures G-001 and G-002 for well inspection and depth measurements, respectively.  
Training is performed on an annual basis and qualifications are tracked and documented in Y-12 
SAP business management database.  The WI&M Coordinator is responsible for assuring that all 
field personnel are qualified and have been briefed on the hazards and controls associated with 
the task to be performed.  Field personnel are required to review and approve the applicable Job 
Hazard Analysis (JHA) prior to starting any work.  
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Prior to performing well inspections, field personnel review work packages, all field information, 
and special instructions.  Personnel gather appropriate equipment (weighted tape measures or 
taglines, bargate keys, plastic sheeting, plastic bags, and decontamination supplies), obtain a 
vehicle (4-wheel drive, if required), and make arrangements for access (posted conditions or 
contact numbers).  When performing well inspections, field personnel verify the physical 
condition of each well location (note any newly posted or access requirements), complete primary 
and secondary inspection items on the checklist (see Section 3.3), perform and record a depth 
measurement (if required), note whether dedicated monitoring equipment is present, note if the 
depth measurement was soft or hard, and note any other problems or anomalies.  If the well 
inspection checklists are recorded on paper, the personnel performing the paper inspections are 
responsible for transferring this information to the appropriate electronic checklist, and then 
uploading to VALA.    Electronically, the information is uploaded directly to the VALA database.  
The WI&M Coordinator, or designee, is then required to verify each checklist before it becomes a 
final record in the database.  Field personnel report any abnormalities observed in the field and 
any items that require immediate attention to the WI&M Coordinator.   
 
The WI&M Coordinator queries the VALA database for individual inspection items that require 
maintenance. Maintenance items are prioritized according to well status, primary (P) or secondary 
(S) inspection items, and available resources.  A Well Maintenance Request ([WMR], see 
Appendix D) is initiated indicating the type of maintenance requested (P or S) and a detailed 
description of the maintenance work needed.  The WMR is the official record of GWPP 
maintenance activities, documenting the work requested, actual work performed, and noted 
exceptions.  Each WMR is assigned a unique identifier (the first two digits designate the CY, 
followed by a unique three digit number (typically assigned chronologically), and a P or an S 
(depending on whether the maintenance need is to a primary or secondary inspection item).  The 
WMR is issued to a service provider (Well Service Subcontractor or the Y-12 FI&S 
Organization) to perform the maintenance work.  The service provider may perform a walk-down 
of the requested work, provide input, and a cost estimate based on the scope of work.  The 
maintenance work is performed by the service provider in accordance with the scope of the 
technical specifications outlined in the WMR, this plan (see Section 3.3), and/or a specified 
statement of work.  All maintenance work is inspected for completeness and any problems, 
comments, or deviations from the agreed upon scope of work is documented (where work cannot 
be completed as requested) on the WMR.  
 
If the condition of a primary inspection item is beyond practical remediation or if the well is 
damaged beyond repair, the WI&M Coordinator initiates a plugging and abandonment (P&A) 
request (Appendix D) and submits it to the GWPP Program Manager for approval.  The P&A 
request documents: 1) the reason for P&A (including comments/explanation for the P&A), 2) the 
individual whom submits the P&A request (including the date the request was submitted), 3) 
licensed driller who performs the P&A (including the date P&A was completed), and 4) all P&A 
documentation of the event (daily log sheets, diagrams, etc.).  Each P&A request is given a 
unique identifier: the first two digits designate the calendar year, followed by a unique three-digit 
number (typically assigned chronologically)).  The well is removed from the active or inactive 
well list in the MOP once P&A has been performed and approved.  The status of the well in 
GIMS is changed to “P&A”, and the date of the P&A is entered.  Well inspection checklists, 
along with completed WMRs and P&A requests, are published in a triennial Well Inspection and 
Maintenance Report, as specified in Section 3.4.  
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3.3 Well Inspection Items (Well Components) 
 
Active and inactive wells under the GWPP Well Inspection and Maintenance Program are 
inspected for both primary and secondary inspection items (Note: generalized schematic diagrams 
of monitoring well components are found in Appendix B), each relating to a specific well 
component.  Primary (P) inspection items are those well components that ensure representative 
subsurface conditions for sampling and hydrologic monitoring purposes.  These components 
include the condition of the well casing, well security, well identification, and the down-hole 
condition of the screened or open interval.  Because the primary inspection items are crucial to 
the well’s integrity and its ability to provide representative data, these inspection items are given 
a higher priority for maintenance.  Secondary (S) inspection items are those components of a 
monitoring well that if damaged or compromised will not generally affect the collection of 
representative groundwater analytical samples or hydrologic information.  These items include 
well access, concrete pad, and protective posts.  For active wells, secondary inspection items will 
be maintained, but for inactive wells (unless there is a safety concern) maintenance of secondary 
items are performed on an as-needed basis. 
 
3.3.1 Well Casing (P)
 
Well casing diameter, material type, and construction have varied dramatically over the last 25 
years of well installations at Y-12.  Well casing type was often dependent upon the 
project/program requirements, the drilling subcontractor, the well’s depth, and the original 
purpose of the installation (hydrogeologic study, corehole, piezometer, water table well, bedrock 
well, or regulatory compliance well).  In general, two types of monitoring wells are installed at Y-
12:  wells completed with screened intervals and wells completed with open-hole monitoring 
intervals (open borehole below the cased section of the well).  
 
Screened wells typically are used for monitoring groundwater in both unconsolidated and bedrock 
zones.  Open-hole monitoring wells are used primarily for monitoring groundwater conditions in 
the competent bedrock interval.  Most wells have a surface casing to hold the borehole open in 
the unconsolidated and weathered bedrock zones during construction and prevent cross-
contamination between the various aquifers, then a smaller diameter riser casing is installed to the 
monitoring interval. Other types of holes that exist at Y-12 have been constructed for the purpose 
of subsurface investigations, or sampling, include: coreholes, boreholes, drivepoint wells, 
piezometers/temporary wells (typically 1-in. or less in diameter), and open borehole wells 
instrumented/installed with dedicated sampling devices (Section 3.3.2).  The well-head 
configurations on these holes are similar to those described below. 
 
For monitoring wells that have a screened interval, the well (riser) casing and screen are typically 
constructed of either stainless steel (SS) or polyvinyl chloride (PVC) material.  Wells constructed 
of PVC require an outer protective casing (although not usually present for older generation PVC 
wells or small diameter drivepoints/piezometers), which encases the inner riser casing stick-up 
(casing that extends above the ground surface). This can be an extension of surface casing 
(mentioned earlier) extending above ground surface, or an outer protective casing installed after 
the installation of the well (Appendix B, Fig. 4).  The outer protective surface casing provides 
additional protection against vehicular damage (e.g. PVC riser casing is easily damaged), 
provides well security, and protects the PVC casing from degradation from direct sunlight.  Wells 
constructed of SS normally do not require an outer protective surface casing (Appendix B, 
Fig. 5), but it was sometimes installed for 2-inch SS wells, to provide additional protection.  
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Bedrock wells with open-hole intervals are constructed with steel well casing which is often 
extended above the ground surface, and serves as protective casing (Appendix B, Fig. 7). 
  
Riser casings and outer protective surface casings are inspected for signs of physical deterioration 
or damage, such as cracks, corrosion, breaks, dents, and bends that can affect the structural 
integrity of the well.  Any well casing that has sustained damage should be noted on the well 
inspection checklist.  Also, any exposed portion of the annular grout seal (see Appendix B, Figs. 
4 and 5; not normally seen on most wells) should be inspected for signs of deterioration (e.g., 
loose casing) or for cracks and breaks due to degradation or from wells that have experienced 
damage.  For wells where it is possible for water to collect between the outer protective surface 
casing and the well casing itself, a weep-hole must be installed in the outer protective casing to 
allow the water to drain and prevent freezing damage to the well casing (stick-up).  
 
Wells with a flush-mount design are typically employed in high traffic areas of Y-12 (Appendix 
B, Fig. 6). The riser casing is cut off below the ground surface, and the uppermost portion of the 
well casing is housed below grade inside a christy box, manhole enclosure, or vault, with a traffic 
cover that bolts securely to the flush-mount box. In addition to standard inspection items, flush-
mounted wells will be inspected for the following:  
 

1) the presence of an intact concrete apron (pad) around the manhole enclosure and whether 
the enclosure is installed slightly elevated above grade with the concrete apron sloping 
away from the well; 

2) the presence of  a gasket seal for the traffic cover, and  its condition (does not allow water 
to enter the manhole enclosure); 

3) whether the traffic cover is securely bolted to the manhole enclosure; 
4) whether water collects inside the manhole enclosure; and  
5) the presence of a water-tight locking cap (sometimes called a “pipe plug”), the  condition 

of the cap, and whether it makes a water-tight seal with the casing.  
 
Casing maintenance may involve replacing or extending the outer protective casing (or riser 
casing) portion that is above ground; adding outer protective casing around the riser casing; 
replacing/repairing the christy box/manhole enclosure/vault for flush-mounted wells; adding 
grout in the annular space between the well casing and the outer protective casing; and repairing 
the annular grout near the ground surface (if the casing is loose). 
 
3.3.2 Well Security (P) 
 
To prevent unauthorized access, all monitoring wells at Y-12 are secured with stainless steel or 
brass locks.  The type of well cap and locking configuration is based on the type and diameter of 
the riser casing, or the outer protective casing, and whether a dedicated bladder  pump (Well 
Wizard®) or monitoring system (Westbay® Instrumentation or BarCad® unit) is installed in the 
well.  Wells with stainless steel casings normally have a stainless steel slip-on well cap that locks 
through aligned hasps welded to the cap and to the outside of the well casing (Appendix B, Fig. 
8).  PVC wells, with no outer protective casing, usually have a locking water-tight well cap 
(sometimes called “pipe plug”) with a slip-on PVC cap.  For PVC casing with an outer protective 
casing (6-in.), an aluminum casing lid (some have a square stainless steel casing with welded 
hasp) slips on over a hasp or a post welded to the outside of the protective casing (Appendix B, 
Fig. 8).  For steel casing wells (open-interval bedrock wells that are: 4-in., 7-in., or 10-in. in 
diameter), an aluminum slip-on Royers™-type collar bolts to the top of the casing and the 
manufactured lid slips over the collar (Appendix B, Fig. 8).  There is a machined hole in the lid 
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and a corresponding hole on the collar to lock the lid. This design is typical of all wells with steel 
protective casing (usually 7-in. or 10-in. in diameter).  For flush mounted wells (Appendix B, Fig. 
7), a lockable water tight cap is required, independent of casing type or diameter.  
 
Wells installed with dedicated Well Wizard® (WW) sample pumps have a different well cap and 
locking configuration (Appendix B, Figs. 9 and 10) than those listed above.  The WW cap 
contains the connection fittings to operate the bladder pump; suspended by tubing below the cap.  
The different WW cap styles depend on the casing type, diameter, and the year the pumps were 
purchased and deployed.  Most wells with dedicated WW pumps have a white PVC WW cap 
(Appendix B, Fig. 9): the base of which is actually a casing extension piece that slips-on over the 
well casing or the outer protective casing.  A plate that holds the tubing fittings, from which the 
pump is suspended, rests on a ledge inside the casing extension piece.  A top cap is secured to the 
casing extension piece with a locking pin that slips through the extension piece, locking the cap in 
place.  Wells with dedicated WW pumps purchased in recent years have a low clearance cap 
(LCC), which rests on top of the well casing with the pump and tubing suspended below.  These 
LCCs fit underneath the existing well caps (described above) which use the existing well cap, 
hasps, and lock (Appendix B, Fig. 10).  
 
The addition of these white PVC WW caps raise the reference measurement point from the top of 
the well casing (TOC) to the top of the WW (TOWW) cap (Section 3.3.3.).  This change in 
measurement point (MP) must be noted when making a total depth measurement to assess down-
hole conditions of the well.  In most cases, the difference in height of going from a TOC MP to a 
TOWW MP has already been determined for the majority of the wells at Y-12. 
 
Locks are inspected for corrosion and operation of the locking mechanism.  All wells should have 
an assigned Y-series lock, each with a unique number (i.e., Y0668).  Hasps are visually inspected 
for corrosion, damage, and the overall condition of the welds.  Hasps or hinges found to be 
substantially corroded will be replaced.  Locks that are corroded or difficult to operate will be 
replaced; no lubricants will be used to improve performance of the lock mechanism because these 
substances may detrimentally impact water quality samples collected from the well.  If a well 
shows evidence of tampering (i.e. bolt-cut locks or broken hasps), the inspection personnel will 
notify the WI&M Coordinator for further action.  Well caps are inspected for snugness to the 
casing, and should not be removable without removing the lock first.  Inspect all WW caps and 
extension pieces for damage, cracks, or looseness. Wells with missing caps and locks should be 
reported to the WI&M Coordinator immediately.  
 
3.3.3 Well Identification (P) 
 
Correct well identification is crucial for tracking all subsequent sampling and monitoring data 
obtained from the well.  All monitoring wells must be accurately identified.  All monitoring wells 
are required to have a well tag—a stainless steel or aluminum plate (Appendix B, Fig. 11) 
engraved, stamped, or etched with the well identification number. The well identification tag is 
attached to the riser casing, or to the outer protective casing, using a stainless steel cable (1/16-in. 
in diameter) or an aluminum ring threaded through a stainless steel pipe band that tightens to the 
casing.  The well identification tag should be inspected to ensure that the well number is legible 
and correct.  Tags with illegible or incorrect well numbers will be replaced.  Field personnel must 
verify that the well identification tag corresponds to maps provided in the latest revision of the 
Subsurface Database (e. g. BWXT, 2003a).  Additional well identification may also be present 
that includes: the well number engraved on the well cap, well number written on the well cap or 
casing, or the well number stenciled (painted) on the casing (Appendix B, Fig. 12).  Stenciling is 
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the recommended secondary identification method, but the well identification tag is required for 
all wells.  

3.3.4 Down-hole Condition of the Screened or Open Interval (P)  

The down-hole condition of the screened or open interval can only be evaluated directly through 
the use of a down-hole video camera or the analysis of well performance information (e.g. 
hydraulic conductivity, pumping rates, specific yield, pumping duration), which is beyond the 
scope of this plan.  For example, well screen deterioration caused by chemical or biological 
incrustation can result in substantial reduction in well yield (Driscoll, 1986).  Depth measurement 
is the standard direct method of measuring any change in the down-hole physical condition of a 
well.  By comparing these measurements to a reference depth (see discussion below) it can be 
determined if changes are occurring in the condition of the monitoring interval due to differences 
in the measured and reference depths.  Significant differences (>20% of the screened or open 
interval) between the measured depth and the reference depth may indicate: 
 

field measurement errors (e.g., wrong well, recording errors, or incorrect measurement 
reference point used); errors in the weighted tape used to measure the depth (e.g., stretching, 
can’t read tape increment); or MP changes due to casing length changes (e.g., construction)  
accumulation of sediment or other debris (encrustation by-products) in the bottom of the well, 
or  
obstructions in the well which would provide an inaccurate depth measurement, and could 
possibly be caused by: 1) structural failure of the well casing or screen, 2) cave-in of the 
borehole wall within the open interval of the well, 3) instrumentation stuck in the well, or 4) 
snagging of measurement device due to down-hole orientation of casing or screen joints and 
the degree of vertical deviation of the well.  

 
Many wells at Y-12 exhibit accumulations of sediment, which may eventually fill/plug the 
screened or open interval if it is not removed by re-development.  This sediment can affect the 
performance of the well and the quality of analytical samples obtained from the well.  The 
accumulation of sediment in the bottom of a well accounts for the differences between the 
reference depth (see discussion below) and the measured depth.  Depth measurements are taken 
in accordance with Y-12 procedure Y71-66-EC-214, Monitoring Well Inspection and Depth 
Measurement (B&W Y-12, 2012a).  
 
All depth measurements are taken from a reference mark (designated official reference/correct 
Measurement Point) located either at the top of the innermost casing (riser casing, not the outer 
protective casing) recorded as feet below TOC, or from the top of the white PVC Well Wizard 
(WW) extension piece, recorded as feet below top of Well Wizard (TOWW).  These are recorded 
to the nearest hundredth of a foot.  The WW extension piece can extend the height of the riser 
casing (from 0.2 ft. to 1.0 ft, or more depending on cap design, see Appendix B; Fig. 9).  The 
height of the sediment accumulation in the well is calculated by subtracting the measured depth 
(made from the official measurement point at the top of the casing or WW) from the reference 
depth (“well reference depth” on the checklist and dividing by the length of the screened or open 
interval).  When completing the well inspection checklist electronically, the well inspection 
program in the inspection checklist application automatically calculates the percentage of the 
screen/open interval that is blocked by sediment.  If the result of the calculation is 0.2 or greater, 
the interval is considered to be 20% filled, and a WMR is initiated requesting the well be 
rehabilitated (re-developed) and the sediment removed.  
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In previous WI&M plans, the constructed depth was used as the reference depth (“well depth” on 
the checklist, see Appendix C).  The constructed depth is a calculated value based on well 
construction details provided in the Subsurface Database (BWXT 2003a).  Because there have 
been unexplained differences between the original well construction data and what is observed in 
the field, problems arose when using these constructed depth values in the calculation to 
determine the amount of sediment accumulation in a well.  Discrepancies included: the measured 
depth being several feet deeper, or shallower, than the constructed depth over several 
measurements, but no other indication of sediment accumulation, obstruction and/or equipment in 
the well, or any other structural failure in the well.  

 
These discrepancies were first noted in the 1991 Well Inspection and Maintenance Plan (MMES 
1991) and in all subsequent published annual well inspection and maintenance reports (see 
examples: BWXT 2002, BWXT 2003b, BWXT 2004, BWXT 2006a, B&W Y-12 2008 [CY 2006 
report], and B&W Y-12 2013 [CY 2009 report]). A number of inspections revealed that these 
discrepancies were substantial, and remained consistent over several inspection events.  Starting 
with the CY 2003 well inspection event, an agreed upon reference depth (referred to as “reference 
tag depth”), based upon several past depth measurements (obtained in CY 1994, CY 1997, and 
CY 2000), was used in lieu of the constructed depth (BWXT, 2002).  These reference tag depths 
(see Appendix E) will be utilized in all future well inspections and updated as necessary.  As of 
this publication, Appendix E includes the reference tag depth for all of wells that are inspected by 
the GWPP.  Wells inspected by the GWPP include wells granted active or inactive status in the 
MOP (B&W Y-12, 2009a), wells from which the GWPP obtains annual water level data, and 
wells that are sampled by the GWPP. 
 
The WI&M Coordinator provides additional well specific information to field personnel 
(Section 3.2) for wells that have obstructions or dedicated pumps in the well.  For all  
2-inch wells, dedicated sampling equipment will need to be removed prior to performing a depth 
measurement.  During pump removal, groundwater from the sampling equipment will need to be 
contained as directed in the GWPP Waste Management Plan (found in the most recent edition of 
the GWPP Sampling and Analysis Plan.   Field personnel are required to note any other 
abnormalities, different than the information provided, or note any other reason that the measured 
depth differs significantly from the well depth.  Field personnel are also required to indicate 
whether a depth measurement was hard or soft (an indicator of possible sediment buildup at the 
bottom of the well), and the presence of, if possible, the amount of any mud observed on the 
weighted tape when it has been removed from the well.  
 
Where the measured and reference tag depths differ substantially, the WI&M Coordinator must 
determine if:  
 

a field measurement error occurred,  
the measurement did not pass an obstruction or dedicated instrumentation,  
a new obstruction has occurred,  
sedimentation has occurred, or  
a structural failure has occurred.  

 
 
3.3.5 Well Access (S) 
  
Groundwater monitoring wells must be accessible in all weather conditions. Well access road 
conditions range from paved (asphalt and/or concrete) to gravel to dirt/grass.  Most well sites 
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inside the fenced section of Y-12 are paved and easily accessible.  Well access roads comprised 
of gravel, dirt, or grass, are common outside the fenced area of Y-12 and may or may not be 
maintained for use by another organization (security, power operations, landfill operations, etc.).  
These roads are more susceptible to damage with heavy use, heavy equipment (mowers), and 
continual exposure and erosion over time (washouts, ruts, gullies, and potholes).  These roads 
require continual maintenance, ranging from mowing (roads become quickly overgrown 
presenting visibility limitations for the driver) to re-gravelling and re-grading.  
 
Well access for all road types should be inspected to identify conditions that require maintenance 
(overgrown conditions, gullies, erosion of the road surface, or culvert damage) or preclude access 
to the wells (e.g., construction activities, impassible roads, newly posted conditions, or fallen 
trees).  Access restrictions and requirements not already provided by WI&M Coordinator 
(Section 3.2) should be noted on the inspection checklist.  Any new conditions or restrictions 
should be noted and communicated to the WI&M Coordinator.  Maintenance involves mowing, 
bush hogging, weed-eating, and removal of obstacles blocking the access road (e.g., construction 
fencing, fallen trees, equipment, storage material, jersey barriers, and temporary buildings). 
Repairing and re-grading road surfaces will be done on an as-needed basis and dependent upon 
well status and available resources.  Maintenance may also involve removing barriers that block 
access to wells.  
 
3.3.6 Concrete Pad (S) 
  
Concrete pads are used to prevent infiltration of surface water (and subsequently surface 
contamination) through the annular space between the borehole and the casing.  A surface pad (3 
× 3 × 0.75 ft., minimum) of concrete is emplaced (Appendix B, Fig. 13) around the outermost 
casing. Concrete pads are present for most active monitoring wells, but wells installed prior to 
1986 may or may not have a pad.  The installation or repair of concrete pads at the wells will be 
evaluated on a case-by-case basis.   
 
The top of the concrete pad should be a minimum of 3-in. above ground level and sloped away 
from the well to prevent water from ponding around the well casing or protective surface casing.  
Inspection of the concrete pad will include identifying any damage (cracks, breaks, deterioration), 
and determining whether the top of the concrete pad is properly sloped.  Maintenance may 
include patching cracks, patching damaged or deteriorated areas of the pad, replacing the pad, 
stabilizing the existing pad, or placing additional concrete to ensure that the pad is properly 
sloped. 
 
3.3.7 Protective Posts (S) 
 
Protective posts, guard posts, or bollards are required for all active monitoring wells, to protect 
the exposed riser casing stick-up (portion above ground surface) from collision damage (e.g., 
mowing equipment, vehicular traffic, heavy equipment).  Up to four posts are typically installed 
around each monitoring well, with a minimum of 3 ft. of the post below the ground surface 
(Appendix B, Fig. 14).  Posts are generally located at the corners of the concrete pad, and painted 
high-traffic yellow (for visibility), or provided with an appropriately colored durable plastic 
sleeve. Placement of the posts should protect the well from all potential traffic approaches 
(normally 4 ft. to 5 ft. apart).  The height of the posts (a minimum of 3 ft. above ground surface) 
should protect the well from collision damage and allow work-over rigs and sampling vehicles 
access to the well.  The posts should be inspected for physical damage or deterioration, paint 
degradation, and proper positioning.  Maintenance will generally involve repainting or the 
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installation of plastic bollard sleeves, but damaged posts must be replaced and additional posts 
may be installed if conditions warrant. 

3.4 Record-keeping and Reporting 
 
The records generated by the Well Inspection and Maintenance Program include:  

 
well inspection checklists (annual and triennial),  
well maintenance requests (generated as needed),  
plugging and abandonment requests (generated as needed),and 
Monitoring Well and Inspection Reports, most notably the CY 2006 Triennial Report (B&W 
Y-12, 2008), the CY 2009 Triennial Report (B&W Y-12, 2013a), and the CY 2012 Triennial 
Report (B&W Y-12, 2013b).  

 
These records have been published in annual Well Inspection and Maintenance reports (BWXT, 
2002, 2003b, 2004b, and 2006a) for the year in which they were generated.  Beginning in 
CY2009, inspection records have been recorded electronically and uploaded directly into the 
VALA database.  Following the CY 2003 well inspection event, publishing of the WI&M Report 
has been on a triennial basis and includes: a well inspection/maintenance summary for each 
year’s inspections, the checklists from the triennial well inspection event, and all well 
maintenance requests and P&A requests that were issued and completed since the last WI&M 
report.  
 
A record copy of this WI&M plan is kept on file by the GWPP and Y-12 Central Records.  This 
plan will be reviewed on a triennial basis for obsolescence, and updated as needed to reflect 
current business practices of the WI&M program. The status designation of wells (active and 
inactive), as specified in the MOP, is not static and any changes to this status will be documented 
in addenda to the MOP.  
 
Training records of field personnel to procedure Y71-66-EC-214, Monitoring Well Inspection and 
Depth Measurement, are maintained in Y-12 SAP business management database.  
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Fig. 1. Generalized location of the Y-12 National Security Complex.  
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Fig. 2. Hydrogeologic regimes at the Y-12 National Security Complex.  
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Fig. 4. Generalized schematic of outer protective surface casing for PVC and stainless steel wells in 
unconsolidated and bedrock zone. 
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Fig. 5. Generalized schematic of stainless steel cased wells with screened intervals.  
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Fig. 6. Generalized schematic for wells completed with flush-mount Christy box. 
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Fig. 7. Generalized schematic of steel cased wells with an open monitoring interval in bedrock.  
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Fig. 8. Generalized schematics of typical well-head configurations with cap, hasp, and lock.  
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Fig. 9. Schematic of different configurations with Well Wizards.  
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Fig. 10. Well Wizards with low clearance caps.  
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Fig. 11. Typical well identification tag.
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Fig. 12. Typical casing stencils.  
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Fig. 13. Typical concrete pad.  
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Fig. 14. Typical guard post.  
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PLUGGING AND ABANDONMENT REQUEST FORM 
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