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1.0  Project Description  
 
The U.S. Army is conducting studies of the environmental impact of suspected hazardous waste 
sites at previously owned U.S. Department of Defense (DOD) properties. The former Plum 
Brook Ordnance Works (PBOW) is located in Sandusky, Erie County, Ohio (Figure 1-1). PBOW 
is being investigated under the Defense Environmental Restoration Program for Formerly Used 
Defense Sites (FUDS). The investigation is being managed and technically overseen by the 
Nashville District of the U.S. Army Corps of Engineers (USACE). The 9,000-acre PBOW 
facility was used for the manufacture of explosives during World War II. The site is currently 
owned by the National Aeronautics and Space Administration (NASA) and operated as the Plum 
Brook Station of the John Glenn Research Center at Lewis Field. 
 
This site-wide work plan (SWP) has been prepared by CBI Federal Services LLC (CBI) for the 
fieldwork to be carried out in support of monitoring well abandonment and surface restoration 
activities across the PBOW site. This SWP was developed in accordance with the PBOW site-
wide sampling and analysis plan (SWSAP) (Shaw Environmental & Infrastructure, Inc. [Shaw], 
2008a) and the quality assurance project plan (QAPP) (Shaw, 2008b) to ensure that work 
performed at the subject site will be of the quality required to satisfy the overall and site-specific 
project objectives. A site-wide accident prevention/site-wide safety and health plan (Shaw, 
2008c) has also been prepared for this investigation to help provide a safe work environment.  
 
1.1  Plum Brook Ordnance Works Facility History 
PBOW is located approximately 4 miles south of Sandusky, Ohio, and 59 miles west of 
Cleveland (Figure 1-1). Although located primarily in Perkins and Oxford Townships, the 
eastern edge of the site extends into Huron and Milan Townships. PBOW is generally bounded 
on the north by Bogart Road, on the south by Mason Road, on the west by Patten Tract Road, 
and on the east by U.S. Highway 250. The area surrounding PBOW is mostly agricultural and 
residential. 
 
PBOW was established by the War Department as a government-owned, contractor-operated 
facility for the production of 2,4,6-trinitrotoluene (TNT), 2,4-dinitrotoluene (DNT), and pentolite 
during World War II. The PBOW site originally consisted of approximately 9,100 acres, 
approximately 3,500 acres of which were used as a buffer area outside the facility fence line. The 
property was acquired in the name of the United States of America in 1941. The government 
contractor, Trojan Powder Company, operated the production facility from December 1941 until 
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1945. It is estimated that more than 1 billion pounds of nitroaromatic explosives were 
manufactured during this period. 
 
At the end of production in September 1945, PBOW was placed in standby operation status and 
the Army conducted decontamination and decommissioning activities. On December 17, 1945, 
the U.S. Army Ordnance Department (Ordnance Department) obtained physical control of the 
site. The Ordnance Department continued decontamination efforts until August 1946. In 1946, 
over 6,200 acres, 3,231 located within the fenced area, were transferred to the War Assets 
Administration (WAA), and approximately 2,800 acres were transferred to the Ravenna Arsenal. 
This 2,800-acre parcel, transferred to Ravenna Arsenal and referred to as the Magazine Area 
(and also the Plum Brook Depot), was transferred again in July 1947 to the Erie Ordnance Depot, 
LeCarne, Ohio (War Department, 1947). The Magazine Area included approximately 2,300 
acres inside the fence line and 500 acres of the buffer area, outside the fence line. 
 
In 1949, the General Service Administration (GSA) took control of WAA’s portion of the 
PBOW property, which included an indeterminate amount of acreage outside of the fence line 
due to conveyances by WAA to private landowners during the late 1940s and early 1950s. It is 
believed that farmers were given the opportunity to buy back land in the buffer area, outside the 
fence line. 
 
In June 1954, the Army reacquired the 3,231 acres within the PBOW fence line that were 
previously transferred to the WAA and subsequently to GSA. From August 1954 to sometime in 
1958, further decontamination was performed by the Army. The decontamination included 
removal and disposal of contaminated surface and subsurface soil around the buildings and 
wooden and ceramic waste disposal lines containing TNT. This included thousands of pounds of 
TNT that were discovered in catch basins and removed and incinerated at the burning grounds.  
 
Two property use agreements were entered into by the Army and the National Advisory 
Committee for Aeronautics (NACA), the predecessor of NASA, in March 1956 and January 
1958, respectively. The first agreement was for approximately 500 acres on which NACA built a 
nuclear reactor. The second agreement gave NACA (NASA as of October 1958) use of an 
additional 2,700 acres within the fenced area but outside the Magazine Area, for a total of 3,231 
acres under the two use agreements. At this time, NASA had use of all property inside the 
PBOW fence except the 2,300 acres in the Magazine Area. The Army declared this 3,231-acre 
property as excess in October 1958. 
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In September 1961, the Army declared the Magazine Area as excess, and NASA formally 
requested custody of the property in October 1961 (NASA, 1961). On March 15, 1963, 
accountability and custody of the PBOW property (6,031 acres) were transferred from the 
Department of the Army to NASA.  
 
However, prior to NASA’s acceptance of the property in March 1963, Ravenna Arsenal 
performed additional decontamination and subsequently certified 500 acres of the former PBOW 
property as decontaminated and suitable for unrestricted future use. This decontamination 
certification was only for the 500 acres in the former pentolite manufacturing area (area where 
NASA built the nuclear reactor) under the first use agreement. NASA identified additional 
DOD-related contamination in 1963, after transfer of the property. NASA performed further 
decontamination efforts and the removal of structures in 1964. 
 
NASA has operated and maintained the property inside the fence line since 1963, and the facility 
currently located there is the NASA Glenn Research Center, Plum Brook Station. NASA 
operates the property as a space research facility in support of its John Glenn Research Center at 
Lewis Field, Cleveland, Ohio. Most of the aerospace testing facilities built in the 1960s at the 
site have been demolished or are currently on standby or inactive status. During 1967 through 
1971, NASA purchased approximately 2,000 acres outside the fence line from local farmers as 
“buffer.” On April 18, 1978, NASA declared approximately 2,152 acres of PBOW as excess. 
This excess included approximately 1,500 acres of farmland outside the fence, including those 
acres purchased from farmers beginning in 1967, and was sold as farmland (NASA, 2013). Also, 
46 acres outside the fence in the northeast corner of the PBOW facility near the guard house 
were conveyed to the Perkins Township Board of Education for use as a bus transportation area. 
In addition, the 2,152 acres of PBOW declared excess included a 604-acre parcel in the western 
part of the fenced area known as “Parcel 59.” This area, although previously declared excess, 
was not transferred and remains under NASA control. According to a NASA newsletter, NASA 
presently controls approximately 6,432 acres (NASA, 2013); this includes approximately 5,500 
acres within the fence line and 900 acres outside the fence which have been leased for agriculture 
(NASA, 2012).  
 
The former PBOW FUDS property includes the entire 9,100 acres, but the only project areas that 
have been approved (or proposed) for the property are located within the fenced area (currently 
controlled by NASA). The fence generally runs along the patrol road. The area outside the fence 
was used as a buffer zone during the PBOW manufacturing period, and there is no known or 
suspected DOD-related contamination outside the fence line. The Red Water Pond (RWP) Areas 
are within the former PBOW and current NASA fence line.  
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Figure 1-2 shows the PBOW site, including the upgradient and downgradient locations, along 
with the monitoring wells to be abandoned. 
 
1.2  Project Scope 
A Final Decision Document for groundwater has been prepared specifying no further action 
(USACE, 2014). Therefore, the monitoring well network for PBOW site groundwater is no 
longer deemed necessary to project closeouts, and considerable maintenance costs can be saved 
through monitoring well abandonment. While all existing monitoring wells that were installed as 
part of the FUDS will be abandoned, this work plan only addresses 53 monitoring wells that are 
covered either under the site-wide groundwater program or have been included in PBOW sites 
that have been previously closed out.   
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2.0  Scope of Work and Objectives 
 
2.1  Scope of Work 
As specified in the scope of work (USACE, 2014), following development of a quality control 
plan, an SWP, and a site-specific safety and health plan, the monitoring well abandonment and 
surface restoration activities tasks will include: 
 

• Well abandonment activities 
• Disposal of investigation-derived waste 
• Analytical work 
• Preparation/submittal of monitoring well abandonment report 
• Project management 
• GIS deliverable. 

 
2.2  Objectives 
Specific objectives of the monitoring well abandonment and surface restoration activities are: 
 

• Permanently abandon select overburden and bedrock monitoring wells across the 
PBOW site 
 

• Remove all surface material (protective casing, concrete pad, etc.) 
 
• Restore the ground surface at the abandonment locations to be compatible with the 

surrounding area. 
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3.0  Field Activities 
 
Monitoring wells will be abandoned consistent with Ohio Environmental Protection Agency 
(EPA) Guidance (Ohio EPA, 2009). The monitoring wells are shown on Figure 1-2 and listed in 
Table 3-1.   Monitoring wells were selected for abandonment based on the fact that the sites have 
been remediated or have been closed out with no further action. The remaining PBOW wells are 
on active sites and will be abandoned during individual project closeout activities.  
 
3.1  Monitoring Well Abandonment Procedures 
Overburden and bedrock monitoring well abandonment procedures described below have been 
developed based on the Ohio EPA Technical Guidance Manual for Groundwater Investigations, 
Chapter 9, Sealing Abandoned Monitoring Wells and Boreholes (Appendix A) and comply with 
EM 1110-1-4000 (USACE, 1998). The preferred abandonment procedure for overburden wells is 
removal of the polyvinyl chloride (PVC) well riser and screen, followed by grouting of the 
borehole. If the well riser and screen cannot be removed, the well will be abandoned in place. 
For all bedrock wells, the depth and well construction methods preclude removal of the PVC 
riser and well screen; therefore, all bedrock monitoring wells will be abandoned in place.  None 
of the monitoring wells that are being abandoned have a filter pack that extends into more than 
one ground water zone.  The following sections specify the procedures to be used for well 
abandonment. 
 
3.1.1  Site Security 
All sites will be secured by placing traffic cones, caution tape, and signage as necessary to keep 
unauthorized personnel from entering the job site. In general, unauthorized access is not an issue 
on the PBOW site itself, since most well locations are relatively isolated from normal NASA 
activities. However, there are a few sites within PBOW that may require roads to be temporarily 
closed (e.g., well BED-MW23 along Pentolite Road) while well abandonment activities occur to 
reduce the risk related to vehicular traffic. In addition, abandonment activities will be conducted 
in offsite areas, most of which are relatively isolated. However, well BED-MW33 is located 
adjacent to a public park (off NASA property), and caution will be exercised to schedule work 
activity during times of minimal park activity (e.g., early morning).  Additionally, wells BED-
MW29 and BED-MW30 are located on private property (off NASA property).  An attempt will 
be made to notify the property owners of the well abandonment activities; however, in the event 
the property owners cannot be reached, the Department of the Army has executed Right-of-Entry 
Agreements in place for each property to allow access to the wells for survey, exploration or 
HTRW Investigation.  These documents will be kept onsite during abandonment activities in the 
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event the documentation is needed. A copy of the three Right-of-Entry Agreements is included 
as Appendix B. 
 
3.1.2  Pre-Abandonment Activities 
Prior to monitoring well abandonment, all wells will be inspected and the well condition noted 
on a monitoring well inspection form. Total well depth and depth to water will be noted prior to 
abandonment to aid in determining well abandonment materials required (e.g., sand, bentonite, 
grout) and also to estimate the amount of groundwater that may be generated during 
abandonment due to displacement by the grout emplacement. Photographs will be taken of each 
well prior to abandonment. Note that photographs will also be taken to document the depth to 
which well materials are removed and final site restoration (see following sections).  
 
3.1.3  Monitoring Well Abandonment Procedures 
 
3.1.3.1  Overburden Well Abandonment 
The preferred method of well abandonment is removal of the PVC well casing and screen, 
followed by pressure grouting of the borehole. Attempts will be made at all overburden wells to 
mechanically remove the PVC casing and screen by attaching the PVC to a backhoe/skid steer 
bucket with a towing strap and pulling the casing vertically out of the ground. This may require 
removal of the outer steel/aluminum protective casing to access the PVC riser. It is anticipated 
that some of the PVC casing riser/screen will not be able to be removed, particularly on deeper 
overburden wells. Overburden wells will be pressure grouted using a tremie pipe and a high 
solids bentonite grout (20-30% bentonite) from the bottom of the well up to ground level 
irrespective if the entire PVC screen/riser can be totally removed.  
 
It is anticipated that residual groundwater within the PVC well riser will be displaced by the 
grout and if not controlled would discharge to the ground surface. To prevent this, a PVC T-
fitting will be used to capture any groundwater displaced during the grouting procedure.  
 
3.1.3.2  Bedrock Well Abandonment 
For all bedrock wells, the well screen will be filled with clean sand (10/20 grade) to a level at 
least one foot above the top of the well screen. Approximately 25 pounds of sand will be 
required to fill a typical (10 foot long) 2” inside diameter well screen to an elevation of 1 foot 
above the top of the well screen. In addition, at least one foot of bentonite chips will be added to 
the well casing to seal off the screened interval. The depth to the top of the sand and the top of 
the bentonite seal will be documented on a monitoring well abandonment form (Appendix C). 
The bentonite seal will be allowed to hydrate for a minimum of 12 hours prior to sealing the 
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PVC riser. The remaining PVC riser will be pressure grouted using a tremie pipe and high solids 
bentonite grout. It is anticipated that residual groundwater within the PVC well riser will be 
displaced by the grout and if not controlled would discharge to the ground surface. To prevent 
this, a PVC T-fitting will be used to capture any groundwater displaced during the grouting 
procedure.  
 
Bedrock monitoring wells, specifically those screened in the Delaware Limestone, have the 
potential for off-gassing of hydrogen sulfide. Typically this occurs during purging and sampling, 
when lowering the water level within the well casing allows release of built-up gas pressure. 
However, in some cases, release of hydrogen sulfide has been observed to occur during 
undisturbed conditions. Because of the potential for hydrogen sulfide emissions from bedrock 
monitoring wells, the sand and bentonite seal will be placed prior to mobilization of the drilling 
subcontractor. This will limit exposure to unnecessary personnel during this phase of the well 
abandonment, will reduce the potential for standby time, and will seal the wells, reducing the 
probability for release of hydrogen sulfide during pressure grouting.  
 
3.1.4  Removal of Surface Materials  
Following monitoring well abandonment and allowing at least 24 hours for the grout to cure, all 
surface material including concrete pad, steel outer casing, and bollards will be removed. Soil 
will be excavated from around the steel outer casing and PVC well casing to a minimum depth of 
3 feet below ground surface. The steel outer casing and PVC casing will be cut off at a minimum 
of 3 feet below ground surface. The surface casing, concrete, and bollards will be disposed of in 
a local landfill. All loose soil will be physically removed from the well material prior to disposal. 
PVC well screen/riser from contaminated areas will be pressure washed prior to disposal. All 
investigation-derived waste (IDW) will be containerized, tested, and disposed.  
  
3.1.5  Site Restoration  
The site shall be restored to the original grade and reseeded. Additional topsoil will be used 
where necessary to re-establish the original surface grade. In areas of manicured lawns, the area 
will be reseeded with grass (fescue). In areas that are not routinely mowed and with concurrence 
from the USACE and NASA, the areas  will be reseeded with Indian Grass.  Additionally, a 
piece of metal (rebar) will be placed in the hole,  within two feet of the ground surface, prior to 
completion of surface grading to allow the abandoned well to be found by metal detector or 
magnetometer. 
 
Each monitoring well location will be photographed before, during, and after well abandonment 
to document condition of the monitoring well, depth of casing removal, and final restoration.  
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3.2 Site Access 
Names of CBI personnel and CBI subcontractors, if applicable, will be provided by CBI to 
Mr. Robert Lallier, NASA Environmental Coordinator, at least 72 hours in advance so that site 
access can be arranged. All personnel entering the former PBOW facility will be appropriately 
trained and instructed by Plum Brook Station concerning site safety issues. All CBI personnel 
and any subcontracted personnel involved shall be U.S. citizens. 
 
All CBI personnel will meet each morning at a selected “headquarters”-type area at the 
NASA/Plum Brook Station for the morning tailgate safety/job safety analysis meeting, 
equipment calibration, gathering of needed material, and replenishing of water. At the end of 
each day, if not performed throughout the day, the IDW generated during fieldwork will be 
moved to the CBI IDW storage area located in the secured NASA staging area.  
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4.0  Sample Analysis and Decontamination Procedures 
 
4.1  Sample Number System 
The sample numbering system to be used during this investigation will conform to the USACE 
Nashville District's numbering convention. Specifically, each sample will be assigned a unique 
sample identification number that describes where the sample was collected. Each number 
consists of a group of letters and numbers, separated by hyphens. The sample media and 
numbering system are described as follows. 
 

Project 
Code Year 

Sample 
Typea 

Site 
Identificationb 

Sample 
Number 

PBOW 14 XX XXXX XXXX 

 
  aSample Type:  IDW – Investigative-Derived Waste 
  bSite:  MWA – Monitoring Well Abandonment. 

 
The complete sample number will be recorded by the CBI field geologist/geotechnical engineer 
in the field activity daily log, in the boring log (if applicable), and in the sample collection log as 
appropriate. 
 
4.2  Analytical Program 
The analytical program has been designed to acquire sufficient and defensible data for the 
disposal of IDW (both groundwater and decontamination water).  One IDW sample will be 
collected per drum of IDW generated from the grouting and decontamination activities.  Table 
4-1 summarizes the analytical parameters required and associated laboratory methods to be used 
during this investigation.  
 
A contract laboratory will analyze the water IDW samples for nitroaromatics, volatile organic 
compounds, semivolatile organic compounds, target analyte list metals, reactivity, corrosivity, 
and ignitability by the methods listed in Table 4-1.  The list of analytes was determined by the 
disposal requirements and disposal facility.  All applicable analyses will meet the recommended 
method guidance found in Test Methods for the Evaluation of Solid Waste, Physical/Chemical 
Methods (EPA, 1996) and its subsequent updates. They will meet the quality assurance/quality 
control requirements outlined in EM-200-1-6, Chemical Quality Assurance for Hazardous, Toxic 
and Radioactive Waste (HTRW) Projects (USACE, 1997). Accutest Southeast is the primary 
analytical laboratory and is accredited under the DOD ELAP for the projects analytical methods 
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and compliant with Quality Systems Manual for Environmental Laboratories, Version 4.2 (DOD, 
2010).  
 

4.3  Decontamination Procedures 
Decontamination requirements and procedures are specified in detail in Chapter 5.0 of the 
SWSAP (Shaw, 2008a) and will be followed duringwell abandonment activities. The CBI field 
coordinator must contact Plum Brook Station for access to a potable water source for 
decontamination use. Decontamination for all equipment used in well abandonment will consist 
of steam rinse with potable water or wash and scrub using a brush with nonphosphate detergent 
then rinse with potable water.  
 
Decontamination wash water and rinse water will be managed for disposal as described in 
Section 6.2.
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5.0  Sample Preservation, Packing, and Shipping 
 
Sample containers and caps will be new, certified as precleaned, and made of materials 
recommended by EPA in Title 40, Code of Federal Regulations, Part 136 and SW-846 (EPA, 
1996). Sample containers and preservatives/preservation methods are summarized in Table 4-1. 
Sample containers will be supplied and shipped to the job site by the designated primary 
laboratory.  Accutest (the primary lab) will provide the sample preservatives. 
 
Each sample container will be bagged before placement in the cooler. Sample holding times will 
be calculated from the date the sample is collected. 
 
Samples for chemical analysis will be placed in coolers as soon as possible after collection and 
packed to minimize container breakage by using styrofoam peanuts and/or bubble wrap to fill 
void spaces in the cooler. Coolers will be taped, marked, and sealed and custody will be 
maintained as described in Chapter 6.0 of the SWSAP. Samples will be cooled to a temperature 
of approximately 4 degrees Celsius and maintained at that temperature by means of double-
bagged ice until the cooler is received at the laboratory. Coolers will be shipped to the laboratory 
by a next-day delivery service. The temperature of each cooler will be taken with an infrared 
thermometer or equivalent upon receipt. Notification of shipment, including air bill number, will 
be telephoned or faxed to the laboratory on the day of sample collection. If this is not possible, 
the laboratory will be notified the following morning.  
 
Completed analytical request/chain-of-custody records will be secured and included with each 
shipment of coolers to: 
 
ATTN:  Sue Bell 
Project Manager Accutest Labs 
4405 Vinland Road, C-15 
Orlando, FL 32811P:813-741-3338 
sueb@accutest.com 
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6.0  Investigation-Derived Waste Management Plan 
 
Anticipated IDW during field activities includes purge water, decontamination fluid, and disposable 
personal protective equipment. Detailed procedures for IDW management are provided in Chapter 
8.0 of the SWSAP (Shaw, 2008a). The following is a brief summary of the procedures for handling 
IDW. 
 
6.1  Groundwater 
Groundwater will be placed in 55-gallon drums throughout completion of well abandonment 
activities. IDW drums will be labeled to indicate project name and date collected. Groundwater 
storage drums will be placed on pallets on bermed plastic sheeting to prevent release to the soil in 
the event of drum failure. The drum storage location will be at a place chosen or designated by 
NASA’s Environmental Coordinator, Mr. Robert Lallier.  
 
6.2  Decontamination Fluid 
Limited quantities of decontamination fluid, including wash water, nonphosphate soapy water, and 
final rinse water, will be kept in plastic tubs or similar container during the decontamination process. 
The fluids will be combined with the IDW groundwater and placed in 55-gallon drums when any of 
the solutions become dirty from the decontamination process or upon completion of well 
abandonment activities.  
 
6.3  Personal Protective Equipment 
Limited quantities of personal protective equipment and sampling equipment, including Tyvek® 
suits, latex/nitrile gloves, plastic, etc. will be generated during well abandonment activities and IDW 
sampling. All personal protective equipment will be double-bagged and disposed of in the CBI 
rented dumpster. If any of the sampling equipment and PPE appears to be grossly contaminated, it 
will be decontaminated prior to disposal.  
 
6.4  Investigation-Derived Waste Sampling 
All water IDW will be sampled at the completion of fieldwork. Table 4-1 summarizes the analytical 
parameters and methods for the IDW samples. For groundwater, one sample will be collected from 
each drum generated. The groundwater samples will then be submitted to the identified laboratory 
for nitroaromatics, volatile organic compounds, semivolatile organic compounds, TAL metals, 
reactivity, corrosivity, and ignitability. A normal (21-day) turnaround time will be used unless 
otherwise directed by the Project Manager.  
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When the analytical results are received, CBI personnel will evaluate the results and make a 
determination of off-site disposal methods. Possible disposal facilities will be identified by CBI; 
however, selection of the facility or facilities to receive the IDW will be the responsibility of 
USACE.
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7.0  Reporting 
 
Following completion of all field activities, a Monitoring Well Abandonment Report will be 
submitted to document the work completed. This report will include maps showing the monitoring 
wells that were abandoned, methods of abandonment, any deviations from procedures specified in 
this SWP, IDW disposal documentation, field photographs, and completed well abandonment forms. 
In addition to the well abandonment forms in Appendix C, the well abandonment information will be 
submitted to Ohio Department of Natural Resources either via hardcopy form (see Appendix A, page 
9-7) or online at the following web address: 
https://apps.ohiodnr.gov/water/maptechs/submitlogs/driller_login.asp 
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Table 3-1

Monitoring Well Construction Details
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 2)
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 Well  Casing Screen
Well ID Depth Casing Diameter Interval

(feet bgs) Type (inches) (feet bgs)
Monitoring Wells Screened in Overburden  

AA2-GW-002 18.50 PVC (40) 2 8.25-18.25

AA3-GW-002 16.00 PVC (40) 2 5.75-15.75

AA3-GW-003 18.25 PVC (40) 2 8.0-18.0

AA3-GW-004 18.25 PVC (40) 2 8.0-18.0

AA3-GW-005 18.25 PVC (40) 2 8.0-18.0

ABG-GW-002 6.75 PVC (40) 2 2.50-6.50

 PR-MW07 22.30 PVC 2 4.3 - 22.3

 PR-MW09 19.00 PVC 2 4.0 - 19.0

 TNTA-MW10 11.00 PVC 2 3.0 - 11.0

 TNTA-MW11 11.40 PVC 2 3.4 - 11.4

 TNTC-MW03 14.00 PVC 2 5.0 - 14.0

 TNTC-MW04 18.80 PVC 2 8.8 - 18.8

 TNTC-MW05 29.70 PVC 2 4.7 - 29.7

 WA-MW01 22.30 PVC 2 4.3 - 22.3

 WA-MW02 13.00 PVC 2 3.0 - 12.0

IT-MW01 9.00 PVC 2 4.0 - 9.0

IT-MW02 18.30 PVC 2 6.0 - 16.0

IT-MW05 21.00 PVC 2 8.5 - 18.5

IT-MW06 18.50 PVC 2 6.0 - 16.0

IT-MW09 14.50 PVC 2 4.1 - 14.1

IT-MW10 19.80 PVC 2 9.3 - 19.3

Monitoring Wells Screened in Shale  

ABG-BEDGW-001 21.00 Steel to 7', PVC (40) to 21' 10" to 7',    2" to 21' 10.75-20.75

BG8-BEDGW-001 20.00 Steel to 4', PVC (40) to 20' 10" to 4',    2" to 20' 4.75-19.75

BED-MW20 48.50 PVC 4" to 35', 2" to 48.5' 28.5-48.5

BED-MW25 38.00 PVC 2 27.5-37.5

BED-MW26 57.75 PVC 2 42.25-57.25

BED-MW28 41.90 6" Steel to 23.65' 6 26.65-41.65

BED-MW29 37.90 6" Steel to 25' 6" 27.65-37.65

TNTB-BEDGW-001 24.00 Steel to 9', PVC (40) to 24' 10" to 9',    2" to 24' 8.75-23.75

TNTB-BEDGW-002 24.20 Steel to 8', PVC (40) to 24.2' 10" to 8',   2" to 24.2' 13.95-23.95

TNTB-BEDGW-003 43.00 PVC 2 32.5-42.5

TNTB-BEDGW-004 25.50 PVC 2 15-25



Table 3-1

Monitoring Well Construction Details
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 2)
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 Well  Casing Screen
Well ID Depth Casing Diameter Interval

(feet bgs) Type (inches) (feet bgs)

Monitoring Wells Screened in Delaware Limestone  

AA2-BEDGW-001 43.00 Steel to 20', PVC (40) to 43' 10" to 20', 2" to 43' 27.75-42.75

AA3-BEDGW-001 53.00 Steel to 28', PVC (40) to 53' 10" to 28', 2" to 53' 37.75-52.75

AA3-BEDGW-002 55.25 Steel to 26.5', PVC (40) to 55.25' 6" to 25.6', 2" to 
55.25' 45.0 to 55.0

AA3-BEDGW-003 50.00 Steel to 23.5', PVC(40) to 51.0' 6" to 23.5, 2" to 51.0' 40.0-50.0

AA3-BEDGW-004 75.50 Steel to 34.5', open borehole 6" to 27', 4" to 34.5' 34.5-75.5
open borehole

BED-MW13 75.50 PVC 4" to 46.5' 46.5-75.5
open borehole)

BED-MW14 52.20 PVC 4" to 29.0' 29.0-49.4
open borehole

BED-MW15 74.40 PVC 4" to 31.5' 31.5-74.4
open borehole

BED-MW16 74.00 PVC 4" to 49.2' 49.2-74.0
open borehole

BED-MW17 64.40 PVC 4" to 45.0' 45.0-64.4
open borehole

BED-MW18 75.40 PVC 4" to 51.0' 51.0-75.4
open borehole

BED-MW19 49.50 PVC 4" to 32.0' 24.5-49.5

BED-MW23 73.00 PVC 2 53-73

BED-MW24 41.00 PVC 2 25.5-40.5

BED-MW30 57.30 6" Steel to 29.5' 6" 42.3-57.3

BED-MW33 88.50 6" Steel to 19.5' 6" 68.5-88.5

TNTA-BEDGW-001 85.00 PVC 2 70-85

TNTC-BEDGW-001 85.00 PVC 2 70-85

2BG-BEDGW-001 48.00 Steel to 22', PVC (40) to 48' 2 38-48

2BG-BEDGW-002 72.00 Steel to 24.5',PVC (40) to 72' 2 42-72

2BG-BEDGW-003 61.00 Steel to 22.5',PVC (40) to 61' 2 41-61

Data not highlighted is part of the extended continued groundwater remedial investigation.
Coordinates scaled to the Ohio State Plane coordinate system, North Zone, NAD 1983.  Vertical datum is NAVD 1929.



Table 4-1

Summary of Analytical Parameters and Methods
 Monitoring Well Abandonment 

Former Plum Brook Ordnance Works, Sandusky, Ohio
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Analytical Sample Preservation Holding
Matrix Parameter Methoda Containerb Requirements Time

TCL VOCs SW-846 5030B/8260B (3) 40 ml VOA vial Cool to 4oC, HCL to pH <2 14 days
TCL SVOCs SW-846 3510C/8270D (2) 1 L amber glass Cool to 4oC 7 days extraction/40 days

Nitroaromatics SW-846 3535A/8330A (1) 1 L amber glass Cool to 4oC 7 days extraction/40 days
Total TAL Metals SW-846 3005A/6010C/7470A (1) 250 mL HDPE Cool to 4oC, HNO3 to pH <2 6 months (28 days for Hg)

Ignitability SW-846 1010A
pH SW-846 9040C

Corrosivity SW-846 1110A
Reactive Cyanide 7.3.3/7.3.4
Reactive Sulfide 7.3.3/7.3.4

oC - Degrees Celsius. SVOC - Semivolatile organic compound.
HCI - Hydrochloric acid. TAL - Target analyte list.
HDPE - High-density polyethylene. TCL - Target compound list.
Hg - Mercury. VOC - Volatile organic compound.
HNO3 - Nitric acid. IDW - Investigative-derived waste.
L - Liter. ASAP - As soon as possible.
mL - Milliliter.

bNumber of containers required in ( ).

aAnalyses found in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,  USEPA Publication, Third Edition.

ASAP(1) 1 L Amber Cool to 4oC

Liquid IDW and 
Decon Water
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APPENDIX A 
 

OHIO EPA TECHNICAL GUIDANCE MANUAL  
FOR GROUNDWATER INVESTIGATIONS, CHAPTER 9,  

SEALING ABANDONED MONITOROING WELLS AND BOREHOLES 

 
KN14\PBOW\S-W\WP_WA\Draft\D_WP_WA\10/16/2014\4:31:39 PM 



 

State of Ohio 
Environmental Protection Agency 
 

  

Division  of Drinking and Ground Waters 
 

Technical Guidance Manual for Ground Water 
Investigations 
 

Chapter  9 
 

Sealing Abandoned Monitoring Wells and 
Boreholes 
 

 

February 2009 
 
 
Governor :  Ted Strickand 
Director :  Chris Korleski 



TGM Chapter 9:  Sealing Wells/Boreholes Page 9-ii Revision 2, October 2009 

 
 
 
 
 

TECHNICAL GUIDANCE 
MANUAL FOR 

GROUND WATER INVESTIGATIONS 
 

CHAPTER 9 
 

SEALING ABANDONED MONITORING WELLS AND 
BOREHOLES 

 
 
 

October 2009 
Revision 2 

 
 
 

Ohio Environmental Protection Agency 
Division of Drinking and Ground Waters 

P.O. Box 1049   50 W. Town Street, Suite 700 
Columbus, Ohio 43216-1049 

Phone: 614-644-2752 
http://www.epa.state.oh.us/ddagw/ 

 
 

http://www.epa.state.oh.us/ddagw/


TGM Chapter 9:  Sealing Wells/Boreholes Page 9-iii Revision 2, October 2009 

PREFACE 
 

 
The subject of this document is techniques to characterize hydrogeology beneath a site.  
It is part of a series of chapters incorporated in Ohio EPA’s Technical Guidance Manual 
for Hydrogeologic Investigations and Ground Water Monitoring (TGM), which was 
originally published in 1995.  DDAGW now maintains this guidance as a series of 
chapters rather than as an individual manual. These chapters can be obtained at 
http://www.epa.state.oh.us/ddagw/tgmweb.aspx. 
 
The TGM identifies technical considerations for performing hydrogeologic investigations 
and ground water monitoring at potential or known ground water pollution sources. The 
purpose of the guidance is to enhance consistency within the Agency and inform the 
regulated community of the Agency’s technical recommendations and the basis for 
them. In Ohio, the authority over pollution sources is shared among various Ohio EPA 
divisions, including the Emergency and Remedial Response (DERR), Hazardous Waste 
Management (DHWM), Solid and Infectious Waste (DSIWM), and Surface Water 
(DSW), as well as other state and local agencies.  DDAGW provides technical support to 
these divisions. 
 
Ohio EPA utilizes guidance to aid regulators and the regulated community in meeting 
laws, rules, regulations and policy.  Guidance outlines recommended practices and 
explains their rationale.  Note that the term implies no enforcement authority.  The 
Agency may not require an entity to follow methods recommended by this or any other 
guidance document.  It may, however, require an entity to demonstrate that an alternate 
method produces data and information that meet the pertinent requirements.  Ohio EPA 
recognizes that inflexibility in the language and/or interpretation of guidance can lead to 
the adoption of inappropriate measures, delay, and inefficiency.  The procedures used to 
meet requirements usually should be tailored to the specific needs and circumstances of 
the individual site, project, and applicable regulatory program, and should not comprise 
a rigid step-by-step approach that is utilized in all situations. 

 
  

http://www.epa.state.oh.us/ddagw/tgmweb.aspx
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TECHNICAL CHANGES FROM FEBRUARY 2005 

 
The Ohio EPA Technical Guidance Manual for Hydrogeologic Investigations and 
Ground Water Monitoring (TGM) was finalized in 1995.  This document 
represents an update to Chapter 9 (Monitoring Well and Borehole Abandonment) 
of the 1995 TGM.  
 
No major changes were made.  Some clarification was added for when 
disinfection of a well/borehole is needed prior to sealing. 
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CHAPTER 9 

SEALING ABANDONED MONITORING WELLS AND BOREHOLES 

 

Boreholes that are not completed as monitoring wells and monitoring wells that no longer are 
being sampled or used for ground water level measurements are considered abandoned and 
should be sealed properly.  Proper sealing is necessary  to:  1) prevent poor quality water 
from one saturated zone entering another, 2) prevent contamination of the ground water by 
surface contaminants, 3) restore an aquifer to as close to its original condition as possible, 4) 
eliminate physical hazards, and 5) reduce potential for future liability.  A suitable program 
should be designed and implemented to meet these objectives.  This guidance document 
provides recommendations on sealing materials, procedures to appropriately seal an 
abandoned well/borehole and documentation of sealing activities. The sealing material and 
method depends on:  1) the design and construction of the well/borehole, 2) hydrogeologic 
conditions, 3) the chemical environment, 4) safety hazards and 5) disposal of contaminated 
materials removed.  In general, sealing should consist either of a method for well removal 
and simultaneous grouting of the borehole with bentonite, neat cement, or a 
bentonite/cement mixture, or a method for grouting in-place that ensures complete sealing.  
Additional guidance on sealing of all types of wells can be found in the “State of Ohio 
Technical Guidance For Sealing Unused Wells” (SCCGW, 1996). 
 

SEALING MATERIALS 
 
The chosen sealing material should: 
 

• Not react with contaminants, ground water, or geologic materials. 
 • Have a hydraulic conductivity comparable to or lower than the in-situ material.  
 • Form a tight bond with the borehole wall and well casing. 

• Be resistant to cracking and/or shrinking. 
• Be of sufficient structural strength to withstand subsurface pressures.  
• Be capable of being placed at the appropriate depth.  

 
Chapter 7 (Monitoring Well Design and Installation) should be consulted for details on 
different types of sealants and their application. No single material exhibits all of the desirable 
characteristics. Therefore, every situation should be evaluated carefully to determine the 
appropriate choice.  Generally, materials used are comprised of concrete, neat cement, or 
sodium bentonite. 
 
Most wells completed in unconsolidated formations or non-creviced rock may be satisfactorily 
sealed with neat cement or bentonite.  Wells that penetrate limestone or other creviced or 
channeled rock formations should be filled with concrete grout or neat cement to ensure seal 
permanence.  The use of fine-grained materials to seal creviced rock may not be desirable 
because the materials might be displaced by flow of water through crevices (American Water 
Works Association, 1984).  Neat cement or sodium bentonite should be used for sealing an 
abandoned well/borehole below the water table (Gordon and Koch, 1988).  Above the water 
table, bentonite should be utilized.  Sodium bentonite chips or pellets placed above the water 
table require addition of water during sealing.  Neat cement may shrink if placed above the 
water table. 

http://www.epa.state.oh.us/portals/28/documents/wellsealguid.pdf
http://www.epa.state.oh.us/portals/28/documents/wellsealguid.pdf
http://www.epa.state.oh.us/portals/28/documents/wellsealguid.pdf
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A common sealing practice is to use a bentonite-cement mixture. Some have recommended 
a two to six weight percent of bentonite mixed with neat cement to reduce shrinkage.  
However, this may actually increase shrinking as it ties up water that would be incorporated 
in the cement.  In addition, bentonite can not compensate for shrinkage, as much of the 
sodium associated with bentonite mixed into a cement slurry is replaced by calcium due to 
ion exchange. Calcium bentonite has little or no expansive capacity (Smith, 1994).  
Therefore, cement-bentonite sealants should be used with care (Christman et al., 2002; Edil 
et al., 1992). 
 
At no time should a borehole or well be backfilled with cuttings or with any materials of 
unknown integrity.  However, in some geologic environments, such as coarse gravel, where 
excessive loss of sealing materials may occur, or when grout may affect the water quality of 
nearby monitoring wells, clean sand or gravel or crushed rock  in conjunction with regular 
materials can be used (Gordon and Koch, 1988; Kraemer et al., 1991). 
 
PROCEDURES 
PLANNING 
 
Careful review should be conducted prior to sealing abandoning monitoring wells.  This may 
include: 
 

• Review of records pertaining to well construction and repair or modifications.  
• Review of analytical chemical data for soil and ground water. 
• Review of the hydrogeologic/geologic characteristics in the vicinity of the well. 

 • Current conditions of the well, such as, total depth, amount of siltation, etc. 
 
If a well is to be left in place, borehole geophysical techniques may be helpful in determining 
its integrity.  This may include caliper logs to measure inside diameter; television logs to 
identify casing breaks, screen size, etc.; gamma logs to verify geologic information; cement 
bond logs to determine if the casing is firmly attached to the grout; flow logs to determine if 
vertical flow occurs within the casing; and hydraulic integrity tests to determine if the casing is 
intact (ASTM, D5299-99).  For additional information on downhole logs, see Chapter 
 
Prior to the sealing of monitoring wells, it is recommended that a work plan detailing the 
procedures/methods be submitted to the appropriate regulatory authority.1  The information 
should include: 
 

• Reasons for sealing. 
 • Identification and location coordinates. 
 • Casing diameter and material. 
 • Screen material, length, and depth. 
 • Total depth. 
 • Geologic materials opposite well screen. 
 • Drilling log and construction diagrams. 

                                                 

1
If a regulated entity is conducting a hydrogeologic investigation or a ground water monitoring program, a well 

sealing work plan should be submitted prior to initiating the program.  In this situation, a separate workplan is 
not necessary. 
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• Type and concentrations of contaminants present2, if any. 
 • Procedure for disposal of any contaminated media. 
 • Method for sealing. 

• Type of sealing material. 
 • An estimation of the volume of sealing material needed. 

• Measures to protect the health and safety of individuals. 
 
FIELD PROCEDURE 
 
Monitoring wells have often been sealed by pulling the surface casing where possible, 
followed by pouring cement or bentonite into the hole.  This procedure is inappropriate, 
especially if the construction of the well is unknown or the well intake spans more than one 
saturated zone.  Incomplete seals may form due to bridging.  Additionally, the procedure has 
little effect on the filter pack, which may allow communication between saturated zones. 
 
The following basic procedure is recommended for sealing monitoring wells and boreholes.  
Steps 1 and 2 are not necessary for sealing of exploratory boreholes.  It should be 
understood that no single method and material are suitable for all situations.  Site-specific 
characteristics may merit modifications or procedures not discussed below.  Additional 
information can be found in the references listed. 
 
1. Inspect the well and remove any obstacles (i.e., pumps, pressure lines, other debris, etc.) 

that may interfere with the placement and performance of the sealing material.  If 
necessary, a camera survey can help to identify the depth and construction of the well if 
this information is not known.  The outer protective casing should be removed. 

 
2. When the annular seal is inadequate, the filter pack connects two or more water bearing 

zones, water is flowing from around the outside of the casing, or when construction details 
are not known, the casing, screen, annular seal and filter pack should be removed.  The 
casing and well screen can be removed by pulling or bumping the casing, overdrilling 
around the casing using a hollow stem auger, or drilling out the well using a solid stem 
auger or rotary bit (see Table 9.1).  The method used should depend on the type, length, 
and diameter of the casing, conditions of the annular seal, and site geology.  Aller et al. 
(1991) and ASTM 5299-99 provided a discussion on various removal techniques.  The 
borehole should be overdrilled using a bit with a diameter at least 1.5 times greater than 
the original diameter of the borehole.  Drilling should be slightly deeper than the original 
depth to assure complete removal. To achieve an effective seal, the borehole should be 
cleared of any excess mud filtercake. 

 
In some instances, such as when safety problems occur or when dealing with large 
diameter wells, casing removal can be difficult.  If circumstances prevent complete 
removal of casing and screen, then the following procedure can be used (based on Renz, 
1989): 

  

                                                 

2
If contamination was detected or suspected in the original well or boring, appropriate health and safety 

requirements should be followed. 
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a. The well can be filled with clean (ANS/NSF 613) disinfected sand to one foot above 
the screen in the event that the screened area is adjacent to a highly permeable 
formation. 

 
  b. One foot of bentonite chips/pellets can be placed above the screen in a manner that 

prevents bridging (i.e., through a tremie pipe or by tamping after installation).  (Note:  
Chips are recommended below the water table because they will sink, whereas 
pellets will often float to the water table.) 

 
  c. The chips/pellets should be hydrated, if placed above the water table. 
 

 d. To allow the sealant to permeate and be effective, the casing should be perforated 
to one foot above the bentonite seal either by splitting it vertically (synthetic casing) 
or by making horizontal cuts every two feet with a retractable blade (steel casing). 

 
Since the primary purpose of sealing is to eliminate vertical fluid movement, it is 
recommended that the casing and screen be removed and the boring be overdrilled to 
remove the annular seal and filter pack.  However, monitoring wells can be sealed in-
place when the construction details are known, the annular seal is intact, and the filter 
pack does not cross more than one ground water zone. 

 
Table 9.1  Techniques for casing removal. 
 

TECHNIQUE METHOD 

Pulling or bumping Use a rig to pull out the well casing; this may be 
appropriate only for steel casing since plastic/Teflon 
casing may break. 

Overdrilling  Drill around the well using the well casing as a guide, 
then pull out the casing.  This method is limited by well 
diameter due to the high torque required to turn large 
diameter augers. 

Drilling through  well 
 

Use a solid stem or rotary bit to drill the casing out.  
This can be done only with plastic/Teflon well material.  
It can be difficult to retrieve the cutting. 

 
3. Where evidence of microbiological growth is present, a monitoring well may need to be 

disinfected.  However, before disinfecting, an evaluation as to whether this would affect 
water quality monitoring results in the proximity should be made. 
 
When needed, wells should be disinfected by slowly wetting the circumference of the 
well/borehole with the disinfection solution by using a tremie pipe starting from the bottom 

                                                 
3
 NSF/ANSI Standard 61: Drinking Water System Components -- Health Effects are both American National 

Standards, which means that the NSF Standards and the processes used to develop them conform to ANSI's 
requirements for voluntary consensus standards  

(http://www.nsf.org/business/water_distribution/standards.asp?program=WaterDistributionSys). 
 

http://www.nsf.org/business/water_distribution/standards.asp?program=WaterDistributionSys
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of the well and working upwards to assure that all sides are wetted by the solution.  The 
solution should be well mixed within the well/borehole and purged before sealing with 
grout.  Contact of disinfectant with bentonite should be avoided.  The bentonite grout will 
not seal properly if it comes into contact with the disinfection solution.  The disinfectant 
should: 
 

 Have a concentration in the water column of approximately fifty milligrams per 
liter  (mg/L) total chlorine, but no more than 100 mg/L. 

 

 Have standard ANSI/NSF 60 certification. Standard ANSI/NSF 60 refers to 
"Standard ANSI/NSF 60, Drinking Water Treatment Chemicals - Health Effects", 
February 9, 2001, Document Number NSF/ANSI 60-2001 (NSF Web Site). 
 

4. The borehole should be pressure grouted using a tremie pipe as the drilling stem is 
removed.  The sealant should be applied in one continuous procedure to prevent 
segregation, dilution, and bridging (Aller et al., 1991).  The pipe should be in constant 
contact with the sealant to prevent air pockets from forming.  The borehole should be 
sealed from the bottom up to the frost line (approximately two to three feet from the 
surface).  The overflowing grout should be regularly evaluated as it reaches the surface.  
When the observed material is similar to that being pumped in, this stage of the sealing is 
considered complete.  Wells sealed in-situ should be sealed from the bottom up to 
approximately three feet from the surface.  
 
Small diameter wells or boreholes (<2 inches) may present special challenges.  A small 
diameter (3/4 inch) grout pipe can be used; however, high pumping pressures or less 
viscous materials may be necessary (ASTM D5299).  Grouting machines are available for 
use with small diameter wells.  A grouting machine reduces problems of bridging and 
incomplete seals associated with adding materials from the ground surface. 
 
When sealing wells that have two or more saturated zones or in flowing wells, it may be 
necessary to use a packer assembly.  An inflatable packer can be placed at the top of the 
producing water zone to stop or restrict flow.  The borehole can be sealed by pressure 
grouting from the bottom of the hole to the top of the packer. The packer can then be 
deflated and the grouting process continued. 

 
 If dry sealant is introduced by gravity pouring, care must be taken that bridging does not 

occur.  This can be accomplished by slowly adding the grout and stopping periodically 
(e.g., every five feet) to measure, tamp the grout and add water to hydrate. The amount of 
added water should be in accordance with manufacturer specifications.  Coarse grade or 
bentonite pellets should be poured over a wire mesh to remove fines. 

 
5. The grout plug should be inspected 24 hours after installation to check for settling; grout 

should be added if needed.  If the well is sealed in-place, the casing should be cut off 
approximately three feet below ground level and a PVC or stainless steel cap should be 
emplaced.  The boring should be grouted to within two to three feet from the surface with 
appropriate material.  Monitoring wells sealed in-place should be marked with a piece of 
metal to allow for location by a metal detector or magnetometer (Aller et al., 1991). 

 

http://www.nsf.org/business/water_distribution/standards.asp?program=WaterDistributionSys
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6. The remaining area above the plug should be completed in a manner that is compatible 
with the site.  For example, its top can be covered with one to two feet of soil if vegetative 
growth is desired.  If the area is to be surfaced, then the final seal can be completed with 
cement or concrete. 

 
7. Proper sealing of monitoring wells/boreholes should be documented and reported to the 

Ohio EPA division regulating the site.  The information should include, at a minimum: 
 
 Identification (e.g., registration number, location, owner, and any other features). 

 

 Well construction details. 
 

 Date, time, person responsible, and contractor/consultant performing the work. 
 

 Authority under which sealing was performed. 
 

 Procedures and materials used (including predicted volume of grout, volume of 
grout used, and an explanation if any discrepancy exists between these values). 

 

 Method/procedures for disposal of any contaminated materials.  (Disposal of any 
contaminated material must be in accordance with any federal, state, or local 
regulations.) 

 
Additionally, Ohio Revised Code 1521.05(B)(9) requires that a well sealing report be filed with 
the Ohio Department of Natural Resources (ODNR).  Figure 9.1 is an example of the form.  It 
can be obtained from ODNR, Division of Water (614-265-6739). 
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 Figure 9.1  ODNR form for reporting well abandonment procedures. 
 
(Contact ODNR, Division of Water for Form.  614-265-6739). 
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MONITORING WELL:____________     SITE:____________     FUDS PROJECT NO.____________

OVERBURDEN WELL ABANDONMENT FORM 

PLUM BROOK ORDNANCE WORKS - SANDUSKY, OHIO

BACKFILL MATERIAL:  

NOTES:

PROTECTIVE  
CASING 

GROUND SURFACE 
   

   
   

  B
O

LL
A

R
D

   
   

   
  

   
   

   
  B

O
LL

A
R

D
   

   
   

  

CONCRETE  
     PAD 

BOREHOLE AS-BUILT  INFORMATION 

TOP OF SCREEN (FT BGS):_________ 

AS BUILT WELL  
DEPTH (FT BGS):__________ 

NORTHING:__________ 

EASTING:__________ 

TOC ELEV.:__________ 

GROUND ELEV.:__________ 

BOTTOM  OF  
SEAL (FT BGS): __________ 

TOP  OF SEAL (FT BGS): __________ 

WELL CLOSURE INFORMATION 

CASING  
CUT-OFF DEPTH:___________ 

MEASURED WATER LEVEL 

           DATE/TIME:__________ 

    DEPTH (FT BGS):__________ 

MEASURED  
WELL DEPTH (FT BGS):__________ 

GROUT MIXTURE 

 BENTONITE (LBS):            __________ 

 WATER (GAL):                   __________ 

 CEMENT (LBS):                 __________ 

TOTAL VOLUME (GAL):    __________ 

MEASURED SAND FILL      

    DEPTH (FT BGS):__________ 

MEASURED BENTONITE FILL  

    DEPTH (FT BGS):__________ 

RIG GEOLOGIST:______________________________________________ DATE:____________________________       



MONITORING WELL:____________     SITE:____________     FUDS PROJECT NO.____________
FLUSHMOUNT OVERBURDEN WELL ABANDONMENT FORM 

PLUM BROOK ORDNANCE WORKS - SANDUSKY, OHIO

BACKFILL MATERIAL:  

NOTES:

GROUND SURFACE 

AS-BUILT  INFORMATION 

TOP OF SCREEN (FT BGS):_________ 

AS BUILT WELL  
DEPTH (FT BGS):__________ 

NORTHING:__________ 

EASTING:__________ 

TOC ELEV.:__________ 

GROUND ELEV.:__________ 

BOTTOM  OF  
SEAL (FT BGS): __________ 

TOP  OF SEAL (FT BGS): __________ 

WELL CLOSURE INFORMATION 

CASING  
CUT-OFF DEPTH:___________ 

MEASURED WATER LEVEL 

           DATE/TIME:__________ 

    DEPTH (FT BGS):__________ 

MEASURED  
WELL DEPTH (FT BGS):__________ 

GROUT MIXTURE 

 BENTONITE (LBS):            __________ 

 WATER (GAL):                   __________ 

 CEMENT (LBS):                 __________ 

TOTAL VOLUME (GAL):    __________ 

MEASURED SAND FILL      

    DEPTH (FT BGS):__________ 

MEASURED BENTONITE FILL  

    DEPTH (FT BGS):__________ 

CONCRETE  
     PAD 

FLUSH MOUNT 

RIG GEOLOGIST:______________________________________________ DATE:____________________________       



MONITORING WELL:____________     SITE:____________     FUDS PROJECT NO.____________

BEDROCK WELL ABANDONMENT FORM 

PLUM BROOK ORDNANCE WORKS - SANDUSKY, OHIO

BACKFILL MATERIAL:  

NOTES:

PROTECTIVE  
CASING 

GROUND SURFACE 
   

   
   

  B
O

LL
A

R
D

   
   

   
  

   
   

   
  B

O
LL

A
R

D
   

   
   

  

CONCRETE  
     PAD 

BOREHOLE 

AS-BUILT  INFORMATION 

TOP OF SCREEN (FT BGS):_________ 

AS BUILT WELL  
DEPTH (FT BGS):__________ 

DEPTH TO  
BEDROCK (FT BGS):__________ 

NORTHING:__________ 

EASTING:__________ 

TOC ELEV.:__________ 

GROUND ELEV.:__________ 

BOTTOM  OF  
SEAL (FT BGS): __________ 

TOP  OF SEAL (FT BGS): __________ 

WELL CLOSURE INFORMATION 

CASING  
CUT-OFF DEPTH:___________ 

MEASURED WATER LEVEL 

           DATE/TIME:__________ 

    DEPTH (FT BGS):__________ 

MEASURED  
WELL DEPTH (FT BGS):__________ 

GROUT MIXTURE 

 BENTONITE (LBS):            __________ 

 WATER (GAL):                   __________ 

 CEMENT (LBS):                 __________ 

TOTAL VOLUME (GAL):    __________ 

MEASURED SAND FILL      

    DEPTH (FT BGS):__________ 

MEASURED BENTONITE FILL  

    DEPTH (FT BGS):__________ 

RIG GEOLOGIST:______________________________________________ DATE:____________________________       



MONITORING WELL:____________     SITE:____________     FUDS PROJECT NO.____________

 FLUSHMOUNT BEDROCK WELL ABANDONMENT FORM 

PLUM BROOK ORDNANCE WORKS - SANDUSKY, OHIO

BACKFILL MATERIAL:  

NOTES:

PROTECTIVE  
CASING 

AS-BUILT  INFORMATION 

TOP OF SCREEN (FT BGS):_________ 

AS BUILT WELL  
DEPTH (FT BGS):__________ 

GROUND SURFACE 

CONCRETE  
     PAD 

BOREHOLE 

DEPTH TO BEDROCK (FT BGS):__________

NORTHING:__________ 

EASTING:__________ 

TOC ELEV.:__________ 

GROUND ELEV.:__________ 

BOTTOM  OF SEAL (FT BGS): __________ 

TOP  OF SEAL (FT BGS): __________ 

FLUSH 
MOUNT 

CASING CUT-OFF  
      DEPTH:___________ 

MEASURED WATER LEVEL 

      DATE/TIME:__________ 

    DEPTH (FT BGS):__________ 

MEASURED  
WELL DEPTH:__________ 

GROUT MIXTURE 

 BENTONITE (LBS):            __________ 

 WATER (GAL):                   __________ 

 CEMENT (LBS):                 __________ 

TOTAL VOLUME (GAL):    __________ 

WELL CLOSURE INFORMATION 

MEASURED SAND FILL      

    DEPTH (FT BGS):__________ 

MEASURED BENTONITE  FILL 

    DEPTH (FT BGS):__________ 

RIG GEOLOGIST:________________________________________________DATE:____________________________       
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Response to Review Comments 
Draft Site-Wide Work Plan 

Monitoring Well Abandonment and Site Restoration Activities 

Former Plum Brook Ordnance Works, Sandusky, Ohio 

Comment received September 22, 2014 from Paul Jayko, Site Coordinator, DERR-NWDO 

Comment 1: Ohio EPA concurs with the overall approach of abandoning overburden (unconsolidated) and 
bedrock (consolidated) monitoring wells at the NASA Plum Brook Ordnance Works Station 
(PBOW).  However, Ohio EPA recommends that CB&I Federal Services LLC include the 
following revision in a final Site-Wide Work Plan for Monitoring Well Abandonment and Site 
Restoration Activities (Work Plan).  

 Overburden Wells 

a. Clean Silica sand should not be placed in shallow overburden wells. They should be 
pressure grouted from the bottom up to ground level irrespective if the entire PVC 
screen/riser length can be totally removed or not. Section 3.1.3.1 of the Work Plan should 
be revised accordingly.  The emplacement of sand in the overburden well is inappropriate 
as the zone displays low yields during periods of low precipitation (seasonal) and poor 
ground water quality and wouldn’t be utilized as a source of potable water for a residence.  

Response:  Section 3.1.3.1 of the Work Plan will be revised to include the following, “Shallow 
overburden wells will be pressure grouted from the bottom of the well up to ground level 
irrespective if the entire PVC screen/riser length can be totally removed.” 
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