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1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) Addendum No. 2 for the Ramsdell Quarry Landfill (RQL) 
Phase I Remedial Investigation (RI) at the Ravenna Army Ammunition Plant (RVAAP) has been 
prepared by Science Applications International Corporation (SAIC) under contract F44650-99-D-0007, 
Delivery Order CY11, with the U. S. Army Corps of Engineers (USACE), Louisville District. This SAP 
Addendum No. 2 has been developed to tier under and supplement the Facility-Wide Sampling and 
Analysis Plan for the Ravenna Army Ammunition Plant, Ravenna, Ohio (USACE 2001), referred to in this 
report as the Facility-wide SAP. The Facility-wide SAP provides the base documentation, technical 
procedures, and investigative protocols for conducting RIs under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) at RVAAP. Where appropriate, this SAP 
Addendum contains references to the Facility-wide SAP for standard procedures and protocols. 

Both the Facility-wide SAP and this SAP Addendum have been developed following the USACE 
guidance document, Requirements for the Preparation of Sampling and Analysis Plans, EM 200-1-3, to 
collectively meet the requirements established by the Ohio Environmental Protection Agency 
(Ohio EPA), Northeast District, and the U. S. Environmental Protection Agency, Region 5, for 
conducting CERCLA investigations. 

This SAP Addendum describes the rationale for the plugging and abandonment (P&A) of 
obsolete/substandard monitoring wells at RQL (wells MW-1 through MW-5). These wells have been 
replaced by newer wells constructed in accordance with Ohio EPA and USACE specifications. This SAP 
describes the methods to be used to properly decommission monitoring wells at RQL. All other aspects of 
the work to P&A wells MW-1 through MW-5 (management of investigation-derived wastes, sampling 
and analysis, ordnance and explosives avoidance, field records, health and safety, etc.) will be performed 
under the guidance of the previously prepared Site Safety and Health Plan, Addendum No. 1 for the 
Phase I Remedial Investigation of Ramsdell Quarry Landfill at the Ravenna Army Ammunition Plant, 
Ravenna, Ohio (USACE 2003a) and Sampling and Analysis Plan Addendum No. 1 for Phase I Remedial 
Investigation of the Ramsdell Quarry Landfill at the Ravenna Army Ammunition Plant, Ravenna, Ohio 
(USACE 2003b). The P&A methods specified under this SAP Addendum address unique well 
construction characteristics encountered during 2003 Phase I field activities that are not addressed in these 
previously prepared SAP addenda. 
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2.0 RAMSDELL QUARRY LANDFILL HISTORY AND DESCRIPTION 

Ramsdell Quarry is located in the northeastern portion of RVAAP and encompasses about 14 acres 
(Figure 2-1). The quarry was excavated about 9 to 12 m (30 to 40 ft) below existing grade into the 
Sharon member of the Pottsville Formation. The original unconsolidated glacial material overlying the 
sandstone was only a few meters thick (< 10 ft) and appears to have been entirely removed. The 
excavated material, consisting of sandstone and quartzite pebble conglomerate, was used for road and 
construction ballast. Quarry operations were discontinued about 1941.  

The western and southern portion of the abandoned quarry was subsequently used for landfill operations 
(RQL) between 1941 and 1989 (Figure 2-2). In addition, from 1946 to the 1950s, the bottom of the quarry 
was used to burn waste explosives from Load Line 1. Approximately 18,000 225-kg (500-lb) incendiary 
or napalm bombs were reported to have been burned in the abandoned quarry. Liquid residues from 
annealing operations were also disposed of in the quarry. No information is available regarding landfill 
disposal activities between 1941 and 1976. From 1976 until the landfill was closed in 1989, only 
non-hazardous solid waste was disposed in RQL. In 1978, a portion of the abandoned quarry was 
permitted as a sanitary landfill by the state of Ohio. The permit required a 30-m (100-ft) buffer be 
maintained between the landfill and the pond; the extent of the pond prior to this time is not known. 
Closure of the permitted sanitary landfill was completed in May 1990 under state of Ohio solid waste 
regulations (Ohio Administrative Code 3745-27-10). A requirement of closure was installation and 
semiannual monitoring of five monitoring wells (MW-1 to MW-5).  

Based upon available information and past uses of the abandoned quarry, wastes may include domestic, 
commercial, and industrial solid and liquid wastes, including explosives (e.g., trinitrotoluene, hexahydro-
1,3,5-trinitro-1,3,5-triazine, Composition B), napalm, gasoline, acid dip liquor, annealing residue (e.g., 
sulfuric acid, shell casings, sodium orthosilicate, chromic acid, and alkali), aluminum chloride, and inert 
material. Interviews with former RVAAP personnel indicate that much of the landfill wastes and debris at 
the abandoned quarry were removed in the 1980s.  

A much smaller quarry (also abandoned) was located directly southeast of RQL. Although no standing 
water was observed in the smaller quarry during earlier investigations, it was water-filled in late August 
as a result of above average rainfall during the summer of 2003. No documentation of waste disposal or 
treatment exists for this quarry.  



LEGEND:                    

Figure 2-1. Ravenna Army Ammunition Plant Map
3



Figure 2-2.  Ramsdell Quarry Site Map Showing Wells to be Plugged and Abandoned

4
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3.0 MONITORING WELLS 

The monitoring wells scheduled for P&A are: MW-1, MW-2, MW-3, MW-4, and MW-5. The wells are 
located around the outside of the Quarry excavation (Figure 2-2). Borings for MW-1 through MW-5 were 
drilled in 1987 and subsequently converted to monitoring wells in 1989. Logs of these borings are 
provided in Appendix B. The P&A activity on the five wells was originally scoped as part of the Phase I 
RI for RQL; however, the wells were found to be constructed differently than assumed, and the P&A 
work was suspended until appropriate P&A methods could be established and additional funding secured 
to address the new conditions. The surface casings were pulled in 2003 on two of the five wells (MW-2, 
approximately 10 ft, and MW-3, approximately 20 ft.). The wells have an 8-in.-diameter steel 
surface/protective casing installed into the bedrock. The steel surface/protective casing on the remaining 
wells is thought to be 10 to 20 ft in length. Information indicates minor amounts of grout were used to 
install the steel surface/protective casing in 1987. Upon completion of the surface casing, the borehole 
was advanced to the top of the Meadville Shale using a 6-in. diameter bit and air rotary drill methods. 
Well MW-5 was drilled to a depth of 50 ft and did not encounter the Meadville Shale. The boreholes were 
backfilled with bentonite to the approximate planned depth of the bottom of the well screen, and shallow 
wells were installed with monitoring intervals set at depths of about 40 to 50 ft below ground surface in 
1989. The wells are constructed of 2-in.-diameter polyvinyl chloride (PVC), and the steel surface casing 
serves as a protective casing. The wells have 10-ft screens with filter sand and bentonite seals. The 
remainder of the annular space was filled with bentonite grout. Table 3-1 presents construction 
information and anticipated reaming depths for the monitoring wells. Figure 3-1 depicts the general 
method of well construction.  

Table 3-1. Construction Information for Selected Monitoring Wells at the RQL Landfill, RVAAP 

Well Number 
8-in. diameter 
Steel Casing 

Total Drilled 
Depth  

(6-in. bit)a 

Total 
2-in. diameter 
Well Depth a 

Depth to be 
Reamed with 

9-in. Bit a 
MW-1 10 ft 175 55 60 
MW-2 10 ftb 165 40 45 
MW-3 20 ftb 165 44 49 
MW-4 10 ft 165 55 60 
MW-5 10 ft 50 38 50 

a Feet below ground surface. 
b The 8 in. steel casing was removed from MWs -2 and -3 in 2003. 
RQL = Ramsdell Quarry Landfill. 
RVAAP = Ravenna Army Ammunition Plant. 
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Figure 3-1. General As-Built for Wells MW-1 to MW-5
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4.0 WELL ABANDONMENT 

P&A of the monitoring wells at RQL will be conducted in a manner precluding any current or subsequent 
fluid media from entering or migrating within the subsurface environment along the axis or from the 
endpoint of the well/borehole. This is necessary to: (1) prevent poor quality water from one saturated 
zone from entering another, (2) prevent contamination of groundwater by surface contaminants, (3) 
restore the local aquifer to as close to its original condition as possible, (4) eliminate physical hazards, 
and (5) reduce potential for future liability.  

The drill rig and all downhole equipment will be decontaminated prior to the start of work, between each 
well, and at the completion of the job. A detailed description of the decontamination procedure is 
provided in the Facility-wide SAP and reiterated below: 

Decontamination of equipment used for the drilling of boreholes and collection of subsurface soil samples 
during the area of concern-specific investigations will be conducted within a temporary decontamination 
pad to be constructed at a designated location on the facility. The decontamination pad will be designed 
so that all decontamination liquids are contained from the surrounding environment and can be recovered 
for disposal as IDW. Drilling equipment will be decontaminated after completion of each borehole. The 
procedure for decontamination of drilling equipment will be as follows: 

1. Remove caked soil material from the exterior of augers and cutting heads using a rod and/or brush. 

2. Steam clean interior and exterior of equipment using approved water, using a brush where steam 
cleaning is not sufficient to remove all soil material. 

3. Rinse thoroughly with approved potable water. 

4. Allow equipment to air dry as long as possible. 

5. Place equipment on clean plastic if immediate use is anticipated, or wrap in plastic to prevent 
contamination if longer-term storage is required. 

Nondedicated sampling equipment will be decontaminated after each use during borehole interval 
sampling. The procedure for decontamination of sampling equipment will be as follows: 

1. Steam clean (hollow-stem auger equipment only) and wash with approved water and phosphate-free 
detergent using various types of brushes required to remove particulate matter and surface films. 

2. Rinse thoroughly with approved potable water. 

3. Rinse thoroughly with American Society for Testing and Materials (ASTM) Type I or equivalent 
water. 

4. Rinse thoroughly with methanol. 

5. Rinse thoroughly with ASTM Type I or equivalent water. 

6. Rinse thoroughly with hydrochloric acid (2% solution). 

7. Rinse thoroughly with ASTM Type I or equivalent water. 
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8. Allow equipment to air dry as long as possible. 

9. Place equipment on clean plastic if immediate use is anticipated, or wrap in aluminum foil to prevent 
contamination if longer-term storage is required. 

In addition to the drilling and sampling equipment, field measurement instruments will also be 
decontaminated between monitoring well locations. Only those portions of each instrument that come into 
contact with potentially contaminated environmental media will be decontaminated. Due to the delicate 
nature of these instruments, the decontamination procedure will involve only initial rinsing of the 
instruments with approved water, followed by a final rinse using ASTM Type I or equivalent water. 
Decontamination of non-dedicated bladder pumps and other equipment with stainless steel components 
will be accomplished using only steps 1 through 4 above.  

The abandonment of each well/borehole will follow field procedures outlined in Chapter 9 of Ohio EPA’s 
Technical Guidance Manual for Hydrogeologic Investigations and Groundwater Monitoring 
(Ohio EPA 1995) and the Technical Guidance for Sealing Unused Wells (Ohio’s State Coordinating 
Committee on Groundwater 1996). P&A of the RQL wells will be accomplished using the following 
general procedure:  

• Measure static water level in well. Remove all obstacles (pumps, cables, string-lines, measurement 
tapes, etc.) from the well, and remove all surface components (i.e., protective casing, concrete pad, 
traffic posts, etc.). 

• Pull 8-in. steel surface/protective casing. In the event the casing cannot be pulled, overdrilling using 
washover pipe or similar device will be employed to remove the casing.  

• Pull the 2-in.-diameter PVC inner casing. The oversight and drill crew will use caution and diligence 
to remove the PVC casing. If the casing cannot be pulled, the casing will be milled out with a 
9-in.-diameter tricone roller bit during reaming. The project geologist will verify the casing 
destruction by detailed observation of the drill cuttings.  

• The borehole will be reamed to 5 ft below the installed well depth using an air rotary rig and 
9-in.-diameter tricone roller bit. The entire borehole will be reamed for MW-5 (50 ft). After reaching 
the desired depth, the hole will be cleared of all cuttings. 

• The reamed borehole will be grouted from the bottom up with a high-yield bentonite (e.g., Aquagel or 
equivalent) in one continuous placement. Bentonite grouting will be emplaced using a tremie pipe. 
The bottom of the tremie pipe will be within 5 ft of the reamed depth. The bentonite grout will be 
filled to within 5 ft of ground surface.  

• A 3-ft concrete plug will be placed on top of the bentonite grout; and the remaining 2-ft of borehole 
will be filled with native soil. The site will be restored to original condition by removing tire ruts and 
other irregular surfaces; and the area will be seeded with an RVAAP-approved grass seed mixture and 
straw. 

For each abandoned monitoring well, a P&A record will be prepared and submitted to the Army, USACE, 
and Ohio EPA via a letter report. P&A records will also be provided to the Ohio Department of Natural 
Resources in accordance with Ohio Revised Code 1521.05. An example of an Ohio EPA-approved well 
P&A report is included in Appendix A. All depths reported in the P&A records will be designated in feet 
from ground surface. The letter report will include the following information: 
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• project and well/borehole designation; 

• location with respect to the replacement well or borehole (if any); 

• open depth of well/borehole before grouting; 

• upon notification and approval by Ohio EPA, any casing or items left in borehole by depth, 
description, composition, and size (if applicable); 

• copy of the borehole log; 

• copy of construction diagram for abandoned well (if applicable); 

• reason for abandonment; 

• description and total quantity of grout used initially; 

• description and daily quantities of grout used to compensate for settlement; 

• dates of grouting; and 

• water or mud level prior to grouting and date measured. 
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5.0 UNEXPLODED ORDNANCE AVOIDANCE 

A qualified unexploded ordnance (UXO) subcontractor, approved by the USACE, Louisville District, will 
be present at RQL during P&A activities. The UXO subcontractor will employ a Schonstedt 
Model GA-52 and GA-72 (or equivalent) magnetic locator for surface anomaly surveys, and a Schonstedt 
Model MG-220 (or equivalent) magnetic gradiometer for any downhole surveys. UXO technician support 
will be present during all field operations. The UXO Team Leader will train all field personnel to 
recognize and stay away from propellants and munitions and explosives of concern (MEC). Safety 
briefings for MEC avoidance will also be provided to all site personnel and site visitors. All well 
locations and access routes to the well locations will be cleared for potential MEC and clearly defined 
prior to entry using visual and magnetometer surveys. Access routes will be at least twice as wide as the 
widest vehicle that will use the route. The UXO technician will clearly mark the boundaries of the cleared 
well locations and access routes. If surface ordnance and explosives are encountered, the approach path 
will be diverted away from the MEC, the area clearly marked, and the area will be avoided. Any 
identified magnetic anomaly will also be clearly marked and the anomaly will be avoided. The cleared 
approach paths will be the only ingress/egress routes to a particular sampling location.  

P&A personnel must be escorted by UXO personnel at all times in areas potentially contaminated with 
MEC until the UXO team has completed the access surveys and the cleared areas are marked. Escorted 
P&A personnel will follow behind the UXO technician escort. If anomalies or MEC are detected, the 
UXO technician will halt escorted personnel in place, select a course around the item, and instruct 
escorted personnel to follow. Downhole magnetometer surveys will be performed at the discretion of the 
UXO subcontractor after the casing is pulled. Should MEC be discovered, the UXO team will not be 
tasked with the mission of disposal. In the event of UXO or bulk explosives discovery, the SAIC Field 
Operations Manager will contact the RVAAP Environmental Coordinator who will initiate the 
appropriate response actions. 

An approved Ordnance and Explosives Avoidance Plan prepared by the UXO support contractor is 
contained in Appendix B of the Sampling and Analysis Plan Addendum No. 1 for the Phase I Remedial 
Investigation of Ramsdell Quarry Landfill, Ravenna Army Ammunition Plant, Ravenna, Ohio (USACE 
2003b). 
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6.0 HEALTH AND SAFETY 

It is the goal of USACE, Louisville District and RVAAP to conduct monitoring well P&A activities in a 
manner that ensures maximum safety and health for all RVAAP and subcontractor personnel. All P&A 
activities will adhere to the Facility-wide Safety and Health Plan (FSHP) and the RQL Phase I RI Site 
Safety and Health Plan (SSHP) Addendum No. 1. The FSHP presents a list of safety rules applicable to 
drill rig operations in the section on Standard Operating Safety Procedures (Section 9). A task-specific 
hazard analysis for soil boring, soil sampling, and monitoring well installation/P&A using drill rig or 
Geoprobe is provided in the SSHP. It is the responsibility of all site personnel to ensure adherence to 
these plans. All site personnel are required to (1) have completed the 40-hr Hazardous Waste Site 
Operations training in accordance with 29 Code of Federal Regulations 1910.120 and applicable annual 
refresher requirements, (2) have had a respirator fit test within the previous year, and (3) be enrolled in a 
medical monitoring program. 
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