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Introduction 

The Consent Agreement (CA) As Amended under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) Sections 120 and 106(a), the Federal 
Facility Compliance Agreement (FFCA), and the Federal Facility Agreement for Control and 
Abatement of Radon-222 Emissions (FFA-CARE) between the US.  Department of Energy 
(DOE) and the U.S. Environmental Protection Agency (US. EPA) signed September 20, 1991, 
July 18, 1986, and November 19, 1991, respectively, require that monthly reports be 
submitted to the US. EPA regarding progress made to meet the provisions of those 
agreements. This report fulfills those requirements by describing actions undertaken at the 
Fernald Environmental Management Project (FEMP) during the period August 1 through 
August 31, 1993, and planned actions for the period September 1 through September 30, 
1993. 
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WORK ASSIGNMENTS AND PROGRESS 

Descriptions of work progress are presented in the following sections and/or enclosures to this 
report: 

0 CA Section IX - Removal Actions. 

0 CA Section X - Remedial Investigation/Feasibility Study. 

0 Enclosure A - Wastewater Flows and Radionuclide Concentrations 
under CA Section XX1II.B. 

0 Enclosure B - FFCA: Initial Remedial Measures and Other Open 
Actions. 

0 Enclosure C - FFA: Control and Abatement of Radon-222 Emissions. 

0 Enclosure D - Drilling/Boring Logs 

CA Section IX. Removal Actions 

This section provides an update of activities associated with the implementation of Removal 
Actions (RAs) at the FEMP during August 1993. Information is presented for each of the 
Removal Actions identified in the Consent Agreement As Amended. 

Phase I Removal Actions 

0 RA No. 1, Contaminated Water Under FEMP Buildings. 

0 RA No. 2, Waste Pit Area Run-off Control. 

0 RA No. 3, South Groundwater Contamination Plume. 

0 RA No. 4, Silos 1 and 2. 

0 RA No. 5, Decant Sump Tank. 

0 RA No. 6, Waste Pit 6 Residues. 

0 RA No. 7, Plant 1 Pad Continuing Release. 
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Phase II Removal Actions 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

RA No. 8, Inactive Flyash Pile Control. 

RA No. 9, Removal of Waste Inventories. 

RA No. 10, Active Flyash Pile Controls. 

RA No. 11, Pit 5 Experimental Treatment Facility. 

RA No. 12, Safe Shutdown. 

RA No. 13, Plant 1 Ore Silos. 

RA No. 14, Contaminated Soils Adjacent to Sewage Treatment Plant 
Incinerator. 

RA No. 15, Scrap Metal Piles. 

RA No. 16, Collect Uncontrolled Production Area Runoff--Northeast. 

RA No. 17, Improved Storage of Soil and Debris. 

RA No. 18, Control Exposed Material in Pit 5. 

Phase Ill Removal Actions 

0 

0 

0 

0 

0 

0 

RA No. 19, Plant 7 Dismantling. 

RA No. 20, Stabilization of UNH Inventories. 

RA No. 21, Expedited Silo 3. 

RA No. 22, Waste Pit Area Containment Improvement. 

RA No. 23, Inactive Flyash Pile. 

RA No. 24, Pilot Plant Sump. 
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CA Section IX. Removal Actions (continued) 

0 RA No. 25, Nitric Acid Tank Car and Area. 

0 RA No. 26, Asbestos Removals (Asbestos Program). 

0 RA No. 27, Management of Contaminated Structures at the FEMP. 

0 RA No. 28, Contamination at the Fire Training Facility 
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REMOVAL ACTIONS 

RA No. 1, Contaminated Water Under FEMP Buildings 

Pumping at all Plants and treatment of perched groundwater remained halted during August 
due to the spill of Uranyl Nitrate Hexahydrate on April 27 and the subsequent shutdown of all 
Plant 8 operations. It is anticipated that the Plant 8 Sump will be operational the week of 
September 13. The VOC System is anticipated to be operational the week of September 20. 
Pumping operations can the be resumed. 

RA No. 2, Waste Pit Area Runoff Control 

This removal action was completed on August 30, 1992. 

. RA No. 3, South Groundwater Contamination Plume 

Part 1 

On January 31 , 1991, the U.S. EPA approved the Work Plan for Part 1 , Alternate Water 
Supply for two industrial users, Albright & Wilson Americas and Delta Steel. Subsequently, 
The U.S. EPA and Ohio EPA approved deleting Delta Steel from the current scope of the 
project. The Delta Steel hookup will be delayed until the planned public water supply can 
service the facility. The FEMP prepared a revised Work Plan (Revision 1) and issued it to 
the EPAs to reflect this and other changes that have occurred. A summary of the most recent 
and ongoing activities for Part 1 are listed below: 

The FEMP completed a 60-day continuous testing period on May 24, 1993. The continuous 
test was delayed until plan approval was received from the Ohio EPA. The system continues 
to operate satisfactorily. Provisions are being made to turn possession of the system over to 
AWA. Legal representatives from the Justice Department and Albright & Wilson Americas 
are handling final acceptance of the alternate water supply. Negotiations for easement 
payments to several affected property owners continues. A court hearing was held June 7, 
1993, regarding the Linesch property with the final judgement ruled in favor of DOE. 

Part 2 

This project was divided into five construction bid packages. These include: 2A - 
groundwater discharge pipeline (pressure flow) and outfall pipeline (gravity flow) from south of 
Willey Road to and including Manhole 183B; 281 - Manhole 1838 to Great Miami River; 2B2 - 
Aeration Facility; 2C - recovery well field; and 2D - test well installation and pump test. ;i)xc3 0 7 
following is the status of the Part 2 activities: 
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REMOVAL ACTIONS 

RA No. 3, South Groundwater Contamination Plume (continued) 

The Outfall Pipeline section of Part 2A and 281 portions of the projects were operational on 
May 1, 1993. Accordingly, the existing outfall pipeline was removed from service. This 
removes an EPA concern that the existing pipeline was subject to leaking. 

The FEMP completed the last phase of the Part 2D pump test on June 5. The FEMP 
analyzed the data obtained from each phase of the pump test (step drawdown, constant rate, 
and recovery period) to evaluate the various hydrogeologic parameters of the aquifer in the 
immediate vicinity of the South Plume Well Field. Based on the results, The FEMP prepared 
a letter which assessed preliminary pump test results, stated that the planned pumping rate 
for the South Plume Recovery System should be adequate, and confirmed the previously 
recommended lengths and depths of the screened interval for the remaining four South Plume 
recovery wells. A meeting was held on June 30 to present the data to the Ohio EPA and the 
U.S. EPA before proceeding with the remaining well installation. 

Subsequently, The FEMP drilled the remaining four recovery wells, and set the pumps and 
screens. Final analysis of the data and a pump test report were received on August 25, 
1993. Delta Steel attempted to stop the pumping action through court action. However, the 
judge ruled in favor of DOE at the August 26 hearing allowing pumping to proceed. The 
pumping test report was delivered to the EPAs on August 26. Concurrence was received that 
same day. The well field began pumping at 3:OO p.m. on Friday, August 27, 1993. 

The FEMP completed installation of new larger 700 gpm pumps at the Stormwater Retention 
Basin and operations began in late June. This will increase the probability that no overflow of 
the Stormwater Retention Basin will occur in the future. 

Part 3 

The FEMP prepared the Work Plan for Parts 2 and 3 as one document. The plan entails 
installing and operating an Interim Advanced Wastewater Treatment (IAWWT) System to 
reduce uranium contaminant loading discharged to the Great Miami River to a level less than 
1,700 pounds per year. Due to the relocation of the Part 2 well field to an area having a 
higher concentration of uranium, the IAWWT system capacity was expanded to maintain the 
1,700 pound per year maximum level. The IAWWT system includes two treatment units. The 
IAWWT unit located at the Storm Water Retention Basin consists of two trailer-mounted 
assemblies, each with a nominal 150 gpm capacity or a total nominal 300 gpm capacity. The 
unit located at the Biodenitrification Effluent Treatment System has a nominal capacity of 100 
gpm. Current activities are described below. 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT @F RADON1222 EMISSIONS 

Period Ending August 31, 1993 

REMOVAL ACTIONS 

RA No. 3, South Groundwater Contamination Plume (continued) 

I A W W  Stormwater Retention Basin Unit 

During July the IAWWT Stormwater Retention Basin Unit operated when stormwater and 
Cartridge Filter elements were available. However, the units continue to use cartridge filter 
elements excessively during operation, and the FEMP has had problems keeping the filter 
elements in stock. Accordingly, plans are being made to install multimedia filtration upstream 
of the Ion Exchange units. The filter units will be installed in the Uranium Reduction in FEMP 
Discharge system installed pursuant to the agreed Operable Unit 2 Dispute Resolution 
Supplemental Project. 

IAWWT Biodenitrification Effluent Treatment Svstem Unit 

The FEMP received a new Dual Media Filtration system on July 14. The FEMP has not yet 
received two new ion exchange vessels; however, the system will be able to run at up to 50 
gallons per minute using the one existing ion exchange vessel that will be retained. Operation 
of the system, using the one ion exchange vessel began the week of August 16. 

Part 4 

Part 4 involves groundwater monitoring and institutional controls. 

Sampling of private homeowner and existing RVFS wells in the South Plume area continues. 
The two homeowner treatment systems installed south of the FEMP continue to operate 
successfully. 

Part 5 

Part 5 was added to this removal action in order to address the relocation of the Part 2 well 
field. It includes the groundwater modeling and geochemical investigation of an area south of 
the well field to determine the location of the leading edge of the 20 ppb uranium- 
contaminated groundwater. Part 5 includes evaluating the location of plumes associated with 
the Paddy’s Run Road and the impact on these plumes by pumping the FEMP Part 2 
Recovery Well Field. Part 5 also includes performing the required field sampling, data 
analysis and computer modeling flow and particle tracking to enable setting the location and 
design of the Part 2 Recovery Well Field. 
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REMOVAL ACTIONS 

RA No. 3, South Groundwater Contamination Plume (continued) 

The geochemical investigation is divided into four phases: 

Phase I - two traverse lines of hydropunch borings within the alluvium area and concurrent 
sampling of existing nearby wells. The FEMP completed Phase I on August 25, 1992. Only 
one hydropunch sample exceeded 20 ppb uranium. 

Phase II - two traverse lines of monitoring wells with corresponding hydropunch sampling 
north and south of the proposed recovery well field. Phase II began in late March 1993. 
Under this phase, two traverse lines of monitoring wells (12 well program), one north and one 
south of the proposed recovery well field at the South Plume have been installed and 
developed, and the first round of sampling completed. This program consists of six monitoring 
2000-series and 3000-series well pairs. The first round of sampling for each monitoring well 
was for full radiological parameters, volatile organic compounds and general groundwater 
parameters. In addition, at each location hydropunch samples were collected at various 
depths below the water table to determine the vertical distribution of the uranium within the 
aquifer. 

Phase Ill - seven piezometers clustered near proposed extraction well R-4. The seven 
piezometer cluster located near proposed Recovery Well No. 4 was installed in early May as 
part of the Part 2D pump test construction package. Six of these piezometers (391 1, 391 2, 
3916, 3917, 3918, and 4920) were centered approximately 25 feet from the test well. To 
avoid bedrock, the seventh piezometer (4919) was replaced with a boring hole, B-1, 50 feet 
away from the test well. Samples from these piezometers were taken to evaluate the vertical 
extent of the uranium contamination within the aquifer. Sample investigations associated with 
Phase I l l  have identified two piezometers (3916 and 3917) where uranium samples exceeded 
20 ppb. 

Phase IV - soil vapor sampling. 

A need and location for a soil vapor survey will be determined after 20 ppb isopleth is located 
and Phase I, II, Ill, data and proposed pumping under the Design, Monitoring, and Evaluation 
Program Plan are evaluated. After all analytical data is collected from Phases I, II, and Ill, a 
summary report will be prepared which will include a plot of uranium. 

Operable Unit 2 Dispute Resolution Supplemental Project (Uranium Reduction in FEMP 
Discharge) 

8 



.I: L - 4 9 1 6  
CONSOLIDATED CONSENT AGREEMEN~FEDERAL FACILITV’ 

COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT CF RADON9222 EMISSIONS 

Period Ending August 31, 1993 

REMOVAL ACTIONS 

RA No. 3, South Groundwater Contamination Plume (continued) 

The supplemental project will provide for partial treatment of the South Plume discharge with 
the objective of reducing uranium discharges from the FEMP to the Great Miami River. The 
project consists of the following parts: 

1. Procure and install one additional IAWWT trailer unit to treat 200 gpm South Plume 
flow. This new unit, referred to as the South Plume Interim Treatment (SPIT) project, 
will be installed by March 30, 1994. The SPIT project will also include the addition of 
multi-media filtration units to supplement filtration at the IAWWT (SWRB). 

2. Use off-peak capacity in Phase I AWWT for South Plume Treatment when no 
stormwater is available for treatment. This provision will be available in January 1995 
when Phase I of the AWWT becomes operational. 

3. Eliminate low uranium streams, that is, less than 20 ppb (Sewage Treatment Plant and 
clean side General Sump) from Phase II AWWT and utilize this capacity to treat a 
portion of the South Plume; estimated to be approximately 200 gpm. This provision 
will be available in January 1995 when Phase II of the AWWT becomes operational. 

4. Extend the planned operational life of the existing IAWWT SWRB unit and convert from 
treating stormwater to treating South Plume flow. Also, the capacity would be 
increased from 300 gpm to approximately 400 gpm. This would be accomplished by 
March 30, 1995. 

The status of this project is as follows: 

Part 1 

The Certified for Construction Design Basis Documents, drawings, sketches, and 
specifications were issued on August 27, 1993. The procurement package is expected 
to be issued by September 3, 1993. 

Part 2 

Operable Unit 5 has completed changes to the AWWT project scope to eliminate the 
treatment of the Sewage Treatment Plant and clean side General Sump flows. The 
AWWT package now under construction contains piping and valving to transfer South 
Plume flow to the existing SWRB pumping station for subsequent transfer to Phase II. 
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REMOVAL ACTIONS 

RA No. 3, South Groundwater Contamination Plume (continued) 

Part 3 

FERMCO plans to expedite installation of the 20" line that will serve a future AWWT 
Phase 1 1 1 .  This will allow South Plume Groundwater to be transferred to AWWT Phase 
I1 until AWWT Phase Ill is operational. The pipe required has been procured and a 
request for proposal will be issued by September 3, 1993, for the additional work under 
AWWT Phase II. 

RA No. 4, Silos 1 and 2 

Installation of the bentonite in Silos 1 and 2 was completed on November 28, 1991. 

The DOE submitted an evaluation detailing a revised method for determining the effectiveness 
of the bentonite in the silos to the U.S. EPA on December 17, 1992. As discussed with U.S. 
EPA on April 13, 1993, information contained in the revised Bentonite Effectiveness 
Evaluation document will be incorporated into the Removal Action Final Report. 

As defined in the Removal Action Work Plan and the FFA-CARE, data associated with 
monitoring the effectiveness of the bentonite installation are included in Enclosure C. 

RA No. 5, K-65 Decant Sump Tank 

The FEMP completed removal of the liquid from the K-65 Decant Sump Tank on April 16, 
1991, when the liquid was transferred to the holding tanks in Plant 2/3. Treatment of the 
decant liquid based on the Material Evaluation Form and available analytical results was 
completed on May 12, 1992. 

Current activities include monitoring the liquid level of the K-65 Decant Sump Tank and 
performing maintenance as required. DOE will advise the EPA when pumping operations will 
take place. 

RA No. 6, Waste Pit 6 Residues 

This removal action was completed on December 19, 1990. 
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REMOVAL ACTIONS 

RA No. 7, Plant 1 Pad Continuing Release 

This removal action consists of three stages. Stage I, which implements the run-on/off control 
measures, is complete. Stage II, addressing the installation of 80,000 square feet of a newly 
covered and controlled concrete storage pad, is complete. Stage Ill involves activities to 
upgrade the remaining 375,000 square feet of the existing Plant 1 storage pad. Stage Ill 
upgrading activities include installation of a polymeric vapor barrier over the existing concrete 
and the installation of concrete above the barrier with an epoxy sealant. In addition, 22,500 
square feet of the Stage Ill work area will be enclosed beneath a tension support structure. 

The bids for Stage Ill (Phases C, D, and E) were received June 18, 1993, as scheduled. A 
subcontractor was given a notice to proceed on August 13, 1993. They have mobilized on 
site and began construction on Stage Ill, Phases C and D. Major concrete placements will 
begin in September. 

11 KEY MILESTONES I STATUS I DUEDATE It 

RA No. 8, Inactive Flyash Pile Control 

The Inactive Flyash Pile Isolation Activity was completed, ahead of schedule, on December 
23, 1991. 

RA No. 9, Removal of Waste Inventories 

During August 1993, 23,270 drum equivalents of low-level waste (LLW) were dispositioned. 
Repackaging material has reduced the year-to-date disposal volume shipped to the Nevada 
Test Site (NTS) by 2,931 drum equivalents. The FY1993 goal is to dispose of 67,000 drum 
equivalents of low-level waste at the Nevada Test Site and 50,000 drum equivalents of low- 
level waste through subcontractors. 

The activities completed in August included the FEMP demonstrating significant progress on 
closure of the audit findings and maintained its waste shipping/certification program approval 
to continue shipping to the NTS. The FEMP will provide sampling and analysis results to 
DOE-NV for final approval of the Sampling and Analysis Plan. The DOE-NV audit team 
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Submit Annual Work Procedures for 1993 

REMOVAL ACTIONS 

STATUS DUE DATE 

Open, on June 30, 1994 
schedule 

RA No. 9, Removal of Waste Inventories (Continued) 

discovered several significant findings. However, DOE-NV agreed to give the FEMP 30 days 
to complete significant corrective action in lieu of an immediate suspension of all waste 
shipments to the NTS. 

Waste shipping activities for September will include continued closure of the audit findings, 
revision of application and completion of sample and analysis approvals. 

11 KEY MILESTONES I STATUS I DUEDATE II 

RA No. 10, Active Flyash Pile Controls 

This removal action was completed on June 29, 1992. Any required maintenance will be 
conducted on an ongoing basis. 

RA No. 11 , Pit 5 Experimental Treatment Facility 

RA No. 11 was completed on March 20, 19’92. 

RA No. 12, Safe Shutdown 

The Safe Shutdown Removal Action documents the activities that will remove uranium and 
other material from equipment and pipelines in former processing equipment and properly 
disposition the removed materials and equipment off-site. 
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REMOVAL ACTIONS 

RA No. 12, Safe Shutdown (continued) 

The Operational Readiness Review, which will allow Safe Shutdown to proceed with removal 
of hold-up materials from equipment and lines, was submitted to DOE-FN on August 3, 1993. 
DOE-FN has determined that a Readiness Assessment, rather than an Operational Readiness 
Evaluation, will be done to assess the adequacy of the Safe Shutdown Program Planning and 
Implementation so that field work can proceed. 

Safe Shutdown completed the transfer of approximately 50-75 gallons of nitric acid and four 
water rinses totalling 400 gallons, from the nitric acid tank rail car to two portable stainless 
steel tanks. The solution will be transferred to a stationary tank and eventually will be utilized 
to flush the lines after the stabilization of the UNH is complete. Accomplishing this transfer 
will allow us to have the rail car disassembled for future disposition. 

Equipment and Material Assessments (formerly Preliminary Assessments) are continuing. 
Field evaluations of Plants 1, 4, 7, and 8 have been completed. The field evaluation of Plants 
5 and 9 are in process. Red-line, as-built floor plan drawings are being prepared for Plants 4 
and 9 to reflect present equipment location. 

The following is the status of expense items: 2,962 expense items are currently in the data 
base; 1,495 have been field verified; 578 are on a "shopping list" to ascertain on-site use; 
1,042 have been transferred to Maintenance; and 125 have been placed on AC-563 Forms to 
be excessed. These numbers are expected to fluctuate from month to month as field 
verification is conducted. 

The following is the status of capital equipment: of an estimated 1,695 total number of items, 
1,192 have been put on AC-563 Forms to be excessed, and 503 have been identified as "In 
Use/Future Use" items. The number of items on AC-563 Forms and the "In Use/Future Use" 
listing may vary due to change of status of equipment items. 

Six hundred sixty-four maintenance work orders to isolate and disconnect all utilities/energy 
sources from equipment not in use have been prepared. Of these, 289 have been completed. 
Field verification of the completed orders is ongoing. Completion of these work orders is a 
preliminary step for removal of hold-up material from the equipment in preparation for 
equipment removal and decontamination and decommissioning. These numbers may vary 
from month-to-month due to change in status of the equipment. 

Phase II of the 4A Metal Removal Project covers the shipment of approximately 1,028 metric 
tons of uranium of Material Description Code 228 to the Nevada Test Site.. As of August 31, 
FERMCO has packaged 307 white metal boxes of the 345 estimated for the project. 
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REMOVAL ACTIONS 

RA No. 12, Safe Shutdown (continued) 

Shipment of the material depends on the resolution of the NTS audit findings and approval. 
Material Disposition Order D-690, Final, Revision I, was issued August 16, 1993, to 
incorporate the changes required for this phase of the project. 

August activity on the sale of uranium focused on preparation for issuing the contracts. 
Recommendations were made to DOE-FN for their approval of the sale of depleted uranium, 
and Westinghouse Hanford is completing the same preparatory work with DOE-RL. Both 
FERMCO and Westinghouse Hanford will be drafting shipping plans for removal of the 
material. The materials will be removed from the site over a two-to-three-year period 
beginning after the contracts are signed or after the Environmental Assessment, whichever is 
later. The Environmental Assessment is expected to be approved January 1994. 

During September, the FEMP will finish packaging the Army material for shipment to NTS and 
continue following the progress on contracts for the sale of uranium. The FEMP will also 
continue to issue work orders for utility isolation work and will follow completion of the 
Readiness Assessment. Other key efforts include continuing to develop implementation plans 
for removing materials from process equipment, complete field activities associated with the 
removal of the Pilot Plant Sump, and continuing to verify equipment and material evaluations 
for Plants 5 and 9. 

RA No. 13, Plant 1 Ore Silos 

The Plant 1 Ore Silos Removal Action will include the dismantling of the 14 Plant 1 Ore silos 
and their support structure. This dismantling will eliminate the potential threat of additional 
material releases and the safety hazard due to structural deterioration of the silos and their 
support structure. The activities in this removal action will include characterization, removal, 
containerization, and disposal of the materials making up the above-ground portion of the 
facility. 

August activities included installation of scaffolding and containment around the concrete silos. 
A preliminary acceptance test was performed on September 1. A new schedule has been 
submitted by the subcontractor indicating how they plan to recover from the 35 days they are 
presently behind schedule. September activities include finishing the Size Reduction Building, 
performing the final acceptance test, and beginning size-reducing the steel and concrete 
removed from the six concrete silos. 
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RA No. 13, Plant 1 Ore Silos (continued) 

Complete Removal Action 

11 KEY MILESTONES 

Open December 19, 
1994 

I STATUS I DUEDATE 

I KEY MILESTONES I STATUS DUE DATE 

RA No. 14, Contaminated Soils Adjacent to Sewage Treatment Plant Incinerator 

Phase I l l  - Tentative completion 
of off-property and on-property 
excavations 

This removal action will include the isolation or removal and disposition of contaminated soils 
in the vicinity of the Sewage Treatment Plant (STP). This action will eliminate the potential 
threat of additional material releases to the environmental media through migration. The 
activities in this removal action will include characterization, removal, and storage/disposal of 
the materials. 

Additional sampling to 
determine boundary of 
contamination 

Excavation resumed in the off-property area immediately east of the sewage treatment plant 
and in the on-property area west of the STP. The soil is being stockpiled in a controlled area 
within the production area as per Removal Action No. 17. Grass and weeds were cut down 
around the wooded area so that the sampling crews can gain access to the area. 

Submittal of 
Final Report 

Scheduled September activities include the completion of excavation in the areas east and 
west of the STP and taking verification samples to confirm that the action level has been 
achieved. Intrusive soil sampling off-property is scheduled for September but completion 
depends on finding lab capacity to analyze the samples. 

Open September 26, 1994 

The revised Work Plan Addendum was submitted to the EPA on July 12, 1993. Conditional 
approval was received from the Ohio EPA on August 19, 1993. U.S. EPA approval was 
received August 24. 

February 25, 1994 
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KEY MILESTONES STATUS 

Complete Phase I Open, on 
schedule 

Phase I - Submit Final Report Open, on 
schedule 

Phase IIB: Submittal of Subcontractor’s Open, behind 
Removal Action Plan Schedule 

Phase IlB: Submittal of Final Report Open, on 
schedule 

Period Ending August 31, 1993 

DUE DATE 

March 30, 1994 

September 30, 
1994 

September 30, 
1993 

March 30, 1995 

REMOVAL ACTIONS 

RA No. 15, Scrap Metal Piles 

The Scrap Metal Piles Removal Action will detail the stabilization and disposition of LLW scrap 
metal currently stockpiled on site. This removal action will minimize material releases to the 
environment. Approximately 1,400 tons of scrap copper along with approximately 2,200 tons 
of recoverable scrap metals are the focus of this removal action. 

Containerization of the Phase I scrap metal pile at the B69 pad began in February. A total of 
31 tons of non-ferrous metal has been shipped to Quadrex and 2,025 tons of ferrous metal 
have been shipped to SEG. All scrap metal at B69 pad was packaged and size-reduced by 
August 3, 1993. SEG remobilized on August 6 to size reduce and package the additional 300 
tons of scrap vehicles. SEG completed size reduction and packaging of this metal on August 
26, and began demobilization on August 31. Off-site shipment of the containers continue 
through the month of September. Through August 31, 1,466 tons of ferrous metal has been 
melted and made into shield blocks for DOE’S high-energy physics applications. 

The subcontractor for the Phase llB subcontract was selected and contract award is 
scheduled for completion before September 30. The subcontractor’s Removal Action Project 
Plan will be submitted to the FEMP 30 days after the contract award. 
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COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT CF RADON-222 EMISSIONS 

Complete Removal Action 

Period Ending August 31, 1993 

Completed August August 30, 1993 
20,1993 

REMOVAL ACTIONS 

RA No. 16, Collect Uncontrolled Production Area Runoff - Northeast 

This Removal Action was completed, ahead of schedule, on August 20, 1993. 

11 KEY MILESTONES I STATUS I DUEDATE II  

RA No. 17, Improved Storage of Soil and Debris 

This removal action will establish a site-wide management concept and implementation 
strategy for the improved storage of existing and future generated soils and debris at the 
FEMP. This removal also includes the design and construction of four (4) containment 
structures for the appropriate improved storage of contaminated soil and debris on site. This 
will eliminate the potential threat of additional material releases to the environment due to 
wind, rain, or vehicular traffic. Other activities in this Removal Action will include the revision 
of site procedures to enhance the characterization, interim storage management of the 
contaminated soil and debris materials until final remediation under Operable Unit 3. 

The revised Request for Exemption from installing automatic sprinklers in tension support 
structures was submitted to DOE-HQ on June 7. The Request for Exemption was 
conditionally approved by DOE EM-331 on July 29, 1993. All design issues for the first 
design package have been agreed upon by DOE-FN and FERMCO as of June 11. DOE-FN 
granted approval on July 27 to complete the design for the Central Storage Facility pending 
NEPA review as part of the RA No. 17 Phase I Design Package. The direction to complete 
with Phase I design package and begin Part II design package (Decontamination Facility Pad 
only) was given on August 20, 1993. 

Direction to proceed with the Soil and Rubble Pile cover design will be given in September. 
September activities will include preparation of both Phase I and II design packages. 

RA No. 18, Control Exposed Material in Pit 5 

This removal action was completed on June 4, 1993, and a final report is undergoing internal 
review. 
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MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT CF RADON-222 EMISSIONS 

Period Ending August 31, 1993 

REMOVAL ACTIONS 

RA No. 19, Plant 7 Dismantling 

The Plant 7 Dismantling Removal Action will include dismantling and disposition of the Plant 7 
structure. This dismantling will eliminate the threat of additional contaminant releases and the 
safety hazard due to histoplasmosis. The activities in this removal action will include 
characterization, gross decontamination, removal, dismantling, packaging, and disposal and 
potential recycling of the materials making up the above-ground portion of the facility. 

The FEMP submitted the draft final RAWP on June 30. Ohio EPA granted conditional 
approval on July 12 with one comment, and U.S. EPA granted approval with no comments on 
July 30, 1993. The Ohio EPA’s comment has been addressed and submitted via letter 
attachment, dated August 24. The RAWP will not be revised and resubmitted. 

Phase i activities began in May 1993 and are being accomplished under the Safe Shutdown 
Program. Phase II activities began on July 21, 1993. Phase I and II activities will continue 
through September. 

The bid package went out to pre-qualified bidders on July 30, 1993. There was a pre-bid 
meeting at the FEMP on August 9, with a walk-through of Plant 7. Bids were received and 
opened on August 25, 1993. There were nine bidders on the contract. The contract will be 
awarded in October 1993. 

11 KEY MILESTONES 

Receive U.S. EPA comments 

Submit Final Work Plan to the U.S. EPA 

STATUS DUE DATE 

Completed on May 20, 1993 
June 1, 1993 

Completed on 
June 30, 1993 

July 1, 1993 

RA No. 20, Stabilization of UNH Inventories 

The Stabilization of UNH Inventories Removal Action will remove and prepare for safe storage 
approximately 230,000 gallons of acidic UNH that is currently stored in 21 tanks in and around 
Plant 2/3. Existing processing equipment will be used to neutralize the solutions, filter the 
precipitate, and package the resulting filter cake in double containment for safe storage. This 
activity was previously part of RA No. 12, Safe Shutdown, but is being accelerated as a 
separate expedited response. 
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COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 
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Period Ending August 31, 1993 

REMOVAL ACTIONS 

RA No. 20, Stabilization of UNH inventories (continued) 

Processing remains on hold pending implementation of the recommendations resulting from 
the Class B investigation of an incident that occurred on April 27. 

RA No. 21, Expedited Silo 3 

The Expedited Silo 3 Removal Action Final Report was submitted to the U.S. EPA on 
February 24, 1993. 

RA No. 22, Waste Pit Area Containment improvement 

This project involves the stabilization of the south berm of Waste Pit 4, the regrading of the 
drainage ditches along Waste Pits 3, 4, 5, and 6, and the resurfacing of the road between 
Waste Pits 3, 4, 5, and 6. 

RA No. 22 was completed on June 30, 1993, and a final report is undergoing internal review. 

RA No. 23, inactive Fiyash Pile 

A field investigation was conducted to determine if select locations within the Inactive Flyash 
Pile and South Field Disposal area boundary (RA No. 8) would require material to be 
removed. On June 24, 1992, contaminated debris from three of the regulated areas identified 
in the survey report were collected and placed in interim controlled storage. The 
contaminated items collected were a plastic bag (approximately 1 gallon) containing soil, a 1 
foot x 2 feet section of transite and two small pieces of yellow material. Results of the survey 
were submitted on June 29, 1992. As a result of removal of the debris, DOE-FN determined 
that no additional action is required until remediation. 

RA No. 24, Pilot Plant Sump 

This sump is located on the southwest side of the Pilot Plant. The sump consists of a 
stainless steel cylinder approximately two feet in diameter and ten feet deep. This sump was 
built to remove liquids from the floor drains of the Pilot Plant and was used only during the 
?enovation of the Pilot Plant in 1969. The sump is filled with a thick liquid and sludge. 
Analytical results of the sump contents show high concentrations of metals: lead, copper, 
chromium, nickel, as well as thorium and volatile organic compounds. 
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Remove Sump, Evaluate Pipe Interior, Cap 

Backfill Area and Return Area to Normal 

Inlet Pipe, Perform Soil Sampling 

Period Ending August 31,1993 

Open, ahead of September 22, 
schedule 1993 

Open, ahead of 
schedule 

October 22, 1993 

REMOVAL ACTIONS 

RA No. 24, Pilot Plant Sump (continued) 

Field activities completed to date include the concrete apron and pump removal, excavation at 
the drain line, and all sampling except at the bottom of the sump. 

This removal action is scheduled for completion by October 20, 1993. 

11 KEY MILESTONES I STATUS I DUEDATE II 
11 Perform Removal Preparations and Design I Completed I May 24, 1993 11 

RA No. 25, Nitric Acid Tank Car and Area 

The Nitric Acid Rail Car was formerly located on the northern perimeter of the production area 
and east of Building 63. The FEMP RCRA Part A and Part B application identify this tank car 
and area surrounding it as a Hazardous Waste Management Unit. 

This high-grade, stainless steel tank car has a capacity of approximately 100,000 gallons and 
measures approximately 10 feet wide by 40 feet long by 15 feet high. This unit operated from 
1952 until about 1989. The tank car stored nitric acid used at the FEMP. Based on recent 
analysis, the tank car now contains 50-100 gallons of nitric acid. This removal action includes 
removing residual contents from the tank car followed by decontamination and disposal of the 
tank car. 

The FEMP collected samples of the soil underneath and around the tank car in late July. 
Small areas of soil are being excavated to remove above-background levels of chromium 
detected in soil samples. The railroad tracks west of the boiler plant were repaired in August. 
Field preparatory work began on August 23, 1993. Transport of the car and the sampling and 

. transfer of the car contents took place in late August. The tank car was rinsed and the 
rinseate sampled August 28, 1993. Analytical results are pending. 
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COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 

Period Ending August 31,1993 

REMOVAL ACTIONS 

CONTROL AND ABATEMENT CF RADON-222 EMISSIONS 

RA No. 25, Nitric Acid Tank Car and Area (continued) 

The Closure Plan Information Data is awaiting approval by the Ohio EPA. Closure activities 
must be completed by September 8, 1993. 

~ ~ 

KEY MILESTONES 

Perform Removal Preparations and Design 

Sample, Transfer to (UNH) Tank, 
Decontaminate Tank Car, Perform Soil 
Sampling 

STATUS DUE DATE 

Completed May 7, 1993 

Open, on September 8, 
schedule 1993 

Submit Final Report to DOE Open, behind 
schedule 

October 18, 1993 

RA No. 26, Asbestos Removals (Asbestos Program) 

This removal action documents asbestos abatement activity at the FEMP to mitigate the 
potential for contaminant release and migration. Abatements within the Asbestos Program to 
date include small-scale in-situ repairs, encasement, encapsulation, and removals, and the 
initiation of large-scale asbestos abatement within Plant 7. 

The June 1 993 Work Procedures submittal included Large-Scale Asbestos Work Practices, 
which applies to all asbestos abatement on-site (both small- and large-scale). This submittal 
also provided generalizations of all abatement activities to date as well as planned abatement 
activities for the next year, including several large-scale abatement projects. The U.S. EPA 
stated on July 28 that it had no comments on the draft annual work procedures update, 
therefore no additional submittal is required. 

The FEMP is using the large-scale Asbestos Work Practices to perform the asbestos 
abatement activities associated with Removal Action 19, Plant 7 Dismantling. Asbestos work 
within Plant 7 is scheduled to continue through October 1993. 

11 KEY MILESTONES 

Submit draft Work Procedures for 1993 
to the U.S. EPA 

21 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENnFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT QF RADON-222 EMISSIONS 

Submit draft Work Plan to EPA II 

Period Ending August 31 , 1993 

1 June 30, lgg3 II Completed on 
June 29, 1993 

REMOVAL ACTIONS 

RA No. 27, Management of Contaminated Structures at the FEMP 

The final EE/CA was approved June 16. 1993. 

RA No. 28, Contamination at the Fire Training Facility 

This removal action will address removal, decontamination and disposal, treatment or storage 
of all structures, tanks, equipment, the underground sump and oil/water separator, in addition 
to addressing "hot spots" soil staining, and any other surface soils from which a threat of 
migration of contamination exists. 

US. EPA conditional approval was received August 6 and Ohio EPA disapproval was dated 
August 4. Responses to comments are being prepared and revisions to the work plan are 
being made to incorporate the comment responses. The responses and revised work plan 
pages will be submitted to the U.S. and Ohio EPA by September 30, 1993. 

11 KEY MILESTONES 1 STATUS I DUEDATE I/ 

Emergency Removal Action, Erosion Control at Inactive Flyash Pile 

This "time critical" removal action is being initiated in two phases. Phase I was an interim 
action completed on May 4, 1993, which involved the placement of a 220-foot long rock berm 
along the bank of Paddy's Run Creek immediately adjacent to the Inactive Flyash Pile. This 
initial action was implemented to mitigate the immediate threat of erosion induced slope failure 
and discharge of flyash to Paddy's Run Creek. Phase II involved design activitieis to 
determine the final remedy and implementation of the same. Construction of the final remedy, 
which is an enhancement of the initional rock berm, began on August 23, 1993 and is 
approximately 40 percent complete. 
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COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending August 31, 1993 

REMEDIAL INVESTIGA TIONS/FEASIBILITY STUDIES 

1.0 Operable Unit 1 

Operable Unit 1, as defined in the Amended Consent Agreement, includes Waste 
Pits 1 - 6, Clearwell, Burn Pit, berms, liners, and soil within the operable unit boundary. 

1.1 Treatability Studies 

Scope: 

The Operable Unit 1 treatability studies will evaluate several treatment process options 
identified in the Operable Unit 1 Initial Screening of Alternatives document: drying, 
agglomeration, polymer encapsulation, cement stabilization, and vitrification. The 
FEMP will evaluate the technical feasibility of these technologies through a series of 
experiments on both composite waste samples and individual strata samples. Where it 
is appropriate, the FEMP will investigate performance criteria, including formulation 
ranges, compressive strength, leachability, bulking factor, and permeability. Cement 
stabilization binding agents, including portland cement, flyash, Blast Furnace Slag, 
and sodium silicate, are being evaluated. Clay (attapulgite and clinoptilolite) will be 
added to reduce the leachability of metals in the waste. Glass formers and modifiers 
considered for vitrification are flyash, soil, and sodium hydroxide. 

The stabilization testing was planned to be conducted in two phases. The preliminary 
phase, now complete, consisted of reagent range-finding experiments on a pit-by-pit 
basis using composite samples from individual waste pits. The advanced phase 
consisted of testing on strata samples where available. Each phase contained two 
stages permitting additional reagent testing as necessary. The advanced phase was 
discontinued after evaluation of preliminary phase data indicated further test work was 
unnecessary. 

The FEMP will investigate a variety of drying methods including flash drying, rotary 
drying, and microwave drying. The FEMP will also test agglomeration of dried particles 
to reduce dusting, depending on the drying method and final particle size of the dried 
waste material. Polymer encapsulation will be studied using several types of low 
density polyethylene. 
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MONTHLY PROGRESS REPORT 
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Period Ending August 31, 1993 

REMEDIAL INVESTIGA TIONS/FEASIBILITY STUDIES 

1.1 Treatability Studies (continued) 

Status: 

The wet/dry and freeze/thaw durability testing for cement stabilized samples has been 
completed. The report on cement stabilization and vitrification studies is being 
prepared. 

A test of polyethylene encapsulation using surrogate waste was made at a vendor test 
facility. The tests were very successful. Additional tests at vendor test facilities using 
spiked (NaCI) surrogate waste and other types of equipment are planned. Work is 
continuing in the on-site labs for drying and agglomeration studies. 

issues/Correct ive Act ions: 

None to report. 

1.2 Remedial Investigation 

Scope: 

The FEMP will prepare an RI Report in accordance with the U.S. EPA Guidance for 
Conducting Remedial Investigations and Feasibility Studies under CERCLA (EPA 
Directive 93553-01) and the approved Risk Assessment Work Plan Addendum. 

Status: 

The draft RI Report is presently undergoing internal peer review. 

1.2 Remedial Investigation 

Issues\Corrective Actions: 

None to report. 
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SCOPE 

Period Ending August 31, 1993 

RECEIVE 
SUBMIT FROM 
TO EPA EPA 

REMEDIAL INVESTIGA TIONS/FEASIBILITY STUDIES 

Details the nature and extent of contaminants within the Operable Unit 1 
study area. Estimates the volume of contaminated media and materials. 
Provides a baseline risk assessment and establishes remedial action 
objectives. 

1.2 Remedial Investigation (continued) 

1011 2/93 C la1 1/93 
C 

OPERABLE UNIT 1 REMEDIAL INVESTIGATION REPORT PRIMARY 

SUBMIT 
TO EPA 
FINAL 

01/10/94 C 

C = Consent Agreement Date 

1.3 Feasibility Study 

Scope: 

The Feasibility Study evaluates remedial alternatives in detail with respect to the nine 
evaluation criteria developed by the U.S. EPA. The study analyzes remedial alternatives 
individually against each criterion and then compares them against one another to determine 
their respective strengths and weaknesses and to identify the key tradeoffs that must be 
balanced for the site. 

Status: 

Work continued in preparation of the draft Feasibility Study. 

1.3 Feasibility Study (continued) 

The schedule remains on target to issue the draft FS Report to DOE-HQ by November 9, 
1993. 

The final draft of the Operable Unit 1 ARAR Report was completed and is being used in the 
evaluation of remedial alternatives for the FS. 
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SUBMIT TO 
SCOPE €PA 

Describes and analyzes potential remedial alternatives. A 03/07/94 C 
comparative analysis is performed for all alternatives. 

Period Ending August 31, 1993 

RECEIVE SUBMIT TO 
FROM EPA EPA FINAL 

05/06/94 C 06/04/94 C 

REMEDIAL IN VES TlGA TIONS/FEASIBILI N STUDIES 

1.3 Feasibility Study (continued) 

1.4 Planned Activities for September 1993 

. The 90% Draft of the Treatability Study Report for Operable Unit 1 will be completed. 

0 Work will continue on treatability studies for drying, agglomeration, and polymer 
encapsulation. 

0 Complete revisions to the draft Operable Unit 1 RVBaseline Risk Assessment for 
submittal to DOE-HQ September 24, 1993. 

. A meeting with the U.S. EPA and the Ohio EPA has been scheduled for September 
16, 1993, to preview the RVBaseline Risk Assessment and FS. 

0 Work on the Operable Unit 1 CRARE will continue. 
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COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending August 31, 1993 

REMEDIAL lNVESTIGATIONS/FEASIBILIN STUDIES 

Operable Unit 2 

Operable Unit 2, as defined in the Amended Consent Agreement, includes the flyash piles, 
other South Field disposal areas, lime sludge ponds, solid waste landfill, berms, liners, and 
soil within the operable unit boundary. 

Field Investigation 

RVFS Work Plan Addendum for Operable Unit 2 

Scope: 

DOE-FN submitted the Remedial Investigation Repod for Operable Unit 2 to the U.S. EPA and 
Ohio EPA in October 1992. Based on December 17, 1992 review comments from the U.S. 
EPA and Ohio EPA on the RI Report and subsequent disapproval of the document, Operable 
Unit 2 will require a second phase of Remedial Investigation sampling and analysis in order to 
meet the objectives of the March 1 988 Sitewide Remedial Investigation/Feasibility Study 
(RVFS) Work Plan. 

Status: 

Collection and analysis of environmental samples is an integral part of the second phase of 
the Operable Unit 2 RVFS. The FEMP prepared this additional Sampling and Analysis Plan in 
accordance with CERCLA Guidance for Conducting Remedial Investigations and Feasibility 
Studies. 

FERMCO submitted the draft RVFS Work Plan Addendum for Operable Unit 2 to DOE-FN on 
March 3, 1993. DOE-FN transmitted the Addendum to the Ohio EPA and U.S. EPA on March 
8, 1993. Pursuant to the informal dispute resolution process with the U.S. EPA, the FEMP 
began field investigations on March 16, 1993. Field work was completed June 28, 1993. 

Issues/Corrective Actions: 

None to report. 
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RECEIVE SUBMIT TO 
FROM EPA EPA FINAL 

0411 5/94 c 0511 3/94 c 

Period Ending August 31, 1993 

SCOPE 

Describes and analyzes potential remedial alternatives. A 
comparative analysis is performed for all alternatives. 

REMEDIAL IN VESTIGATIONS/FEASIBILIN STUDIES 

SUBMIT RECEIVE SUBMIT TO 
TO EPA FROM EPA EPA FINAL 

04/29/94 C 06/27/94 C 07/25/94 C 

2.1 Field Investigation (continued) 

2.2 Feasibility Study 

Status: 

The revised schedule for the Operable Unit 2 RVFS program has been evaluated 
through the informal dispute resolution and is now finalized. 

Issues/Corrective Actions: 

In an effort to correct the schedule for evaluating the revised Remedial Investigation 
results, the RI schedule is being accelerated. 

Corrective Action: Accelerate the RI schedule. 

OPERABLE UNIT 2 FEASIBILITY STUDY REPORT PRIMARY 

C = Consent Agreement Date 
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Period Ending August 31, 1993 

REMEDlAL IN VESTlGATlONS/FEASlBILlTY STUDIES 

2.3 Planned Activities for September 1993 

Complete the 100 and 500 year flood plain determinations. 

. Complete a Scope of Work for the Lime Sludge Ponds/Flyash Pile Treatability 
Study. 

. Continue work on the Feasibility Study. 

Start the development of the Geotechnical Sampling and Analysis Plan for the 
Solid Waste Landfill and the Operable Unit 2 disposal cell. 
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Period Ending August 31, 1993 

REMEDIAL lNVESTIGATIONS/FEASIBILIN STUDIES 

3.0 Operable Unit 3 

Operable Unit 3, as defined in the Amended Consent Agreement, includes the 
Production Area and production-associated facilities and equipment (including all 
above and below-grade improvements) including all structures, equipment, utilities, 
drums, tanks, solid waste, waste, product, thorium, effluent lines, K-65 transfer lines, 
wastewater treatment facilities, fire training facilities, scrap metal piles, feed stocks, 
and coal pile. 

3.1 RI/FS Work Plan 

Scope: 

The RI/FS Work Plan will detail the approaches and assumptions to be applied to 
gathering information and the presenting results. Specifically, the Operable Unit 3 
RI/FS Work Plan identifies the approach to be employed for baseline risk assessment 
and the specific sampling and sampling strategy to be performed during the field 
investigation program. 

Status: 

The Ohio EPA provided comments and granted conditional approval of the RVFS Work 
Plan Addendum on February 16, 1993. In an April 14, 1993, letter, the U.S. EPA 
conditionally approved the revised Addendum, based on the comment-response 
package provided to the EPAs on March 19, 1993. After incorporation of the changes 
proposed in the comment-response package, and addressing some minor U.S. EPA 
concerns, the U.S. EPA provided final approval of the RI/FS Work Plan Addendum by 
letter of August 4, 1993. 

Fourteen Field Work Packages were completed, approved, and distributed in August, 
with the sampling identified therein, encompassing a large extent of the samples 
anticipated to be taken in the first couple months of Operable Unit 3 RVFS sampling. 

Issues/Corrective Actions: 

None to report. 
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Period Ending August 31, 1993 

REMEDIAL lNVESTlGATIONS/FEASIBILIN STUDIES 

3.2 Field Investigation 

Scope: 

The Operable Unit 3 field investigation program will gather information necessary to 
perform a baseline risk assessment, further identify the nature of contaminants in the 
operable unit, refine estimates of volume of contaminated materials, and support initial 
screening of applicable alternatives. 

Status: 

The Intrusive Sampling procedure training began on August 23 and was completed on 
August 27 for Operable Unit 3 RVFS Field Investigations personnel. This completes 
the training on screening and intrusive sampling procedures. . 

Field screening for chemical and metals contamination continued throughout August, 
using a portable X-Ray Fluorescence Analyzer and a Photo Ionization Detector. 
Components 20B (Water Treatment Plant), 288 (Human Resources Building), 28D 
(2nd Street Guard Post, 4A (Green Salt Plant), and 80 (Railroad Filter Shack) were 
screened. 

Radiological screening to support the development of Field Work Packages continues. 
Components 5A (Metals Production Plant), 3G Refrigerator Building), and 39A 
(Incinerator Building) were screened. 

The equipment storage room is stocked, secured and functioning. An inventory of the 
equipment has been completed. 

Issues/Corrective Actions: 

None to report. 
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Period Ending August 31, 1993 

REMEDIAL INVESTIGA TIONS/FEASIBILITY STUDIES 

3.3 Treatability Studies 

Scope: 

The treatability studies gather information necessary to support remedy selection, 
engineering, and implementation. Specific studies will be structured to gather the 
information necessary for specific technologies identified through screening as part of 
leading alternatives. 

Status: 

The FEMP will conduct remedy screening treatability studies in parallel with the Field 
Investigation and Alternatives development. Operable Unit 3 is developing a 
Treatability Study Work Plan to include initially-identified studies to be performed. 
Current actions involve the description of planned testing for the initial studies. The 
plan is scheduled to be complete to meet a January 15, 1994, due date to the EPA; 
however, additional tests will be planned and submitted as Addendums to the 
Treatability Study Work Plan. 

Issues/Corrective Actions: 

None to report. 

3.4 Remedial Investigation Report 

Scope: 

The Remedial Investigation Report provides a summary of the field investigations and 
supports the Feasibility Study by defining the nature and extent of the contaminants in 
Operable Unit 3, estimating the volume of contaminated media and materials, and 
providing a baseline risk assessment which establishes remedial action objectives. 

Status: 

With the exception of planning the report content and layout, formal development of the 
RI has not begun. 
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Period Ending August 31, 1993 

REMEDIAL INVESTIGA TlONS/FEASIBILITY STUDIES 

3.5 Feasibility Study 

Scope: 

The Feasibility Study evaluates alternatives in detail with respect to the nine U.S. EPA 
evaluation criteria. The FEMP analyzes the alternatives individually and then 
compares to one another to determine respective strengths and weaknesses and to 
identify key tradeoffs. The Feasibility Study also includes an overall assessment of 
site residual risks through a Comprehensive Response Action Risk Evaluation. 

Status: 

Operable Unit 3 has not begun formal activities on the Feasibility Study, although 
alternatives research and document layout planning are underway. As a result of the 
development of a Proposed Plan for Interim Action, the Feasibility Study will not 
address initial decontamination or dismantling, but will focus on treatment and disposal 
issues, which remain the scope of the final action. 

Issues/Corrective Actions: 

None to report. 

3.6 Interim Action - Proposed Plan/lnterim Action - Record of Decision 

Scope: 

The Interim Action Record of Decision (IROD) will document the preferred alternative 
from the Interim Action Proposed Plan/Environmental Assessment (PPIEA), as 
amended through public comment. The ROD draft will be submitted for U.S. EPA 
review and approval and, once approved, will form the basis for completing the 
decontamination and dismantlement action for Operable Unit 3. 

Status: 

The draft Interim Action PP/EA was submitted to the U.S. EPA on August 16, 1993. A 
draft IROD will follow U.S. EPA approval of the draft PP/EA and subsequent public 
comment. 
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3.7 RD/RA Work Plan 

Scope: 

The Interim RD/RA Work Plan will detail how design activities will be performed to 
meet the scope of the IROD for facility decontamination and dismantlement, and how 
this design will then be implemented through the Remedial Action. 

Status: 

Annotated outline of RD/RA Work Plan is currently undergoing internal peer review. 

3.8 Planned Activities for September 1993 

. Continue preparation of test-specific work plans for initially identified Treatability 
Studies. 

. Continue development of the RD/RA Work Plan for Interim Action. 

. Continue writing of Field Work Packages; continue radiological and chemical 
screening to support the Field Work Packages. 

Continue field screening using the X-Ray Fluorescence Analyzer and a Photo 
Ionization Detector. Locations for intrusive media samples will be based on 
screening results. Continue rad screening to determine rad intrusive media 
locations. Intrusive media sampling is scheduled to begin for the Operable Unit 
3 RVFS Sampling on September 13, 1993. Contract laboratory availability is 
still the critical path to initiating sampling. Site failure to obtain the pending 
contract laboratory capacity for chemical and radiological sample analysis will 
delay intrusive sampling beyond the September 13, 1993 initiation date. 
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3.8 Planned Activities for September 1993 

0 Group coordinators/task leaders for the development of the Remedial ’ 
Design/Remedial Action Work Plan for the Proposed Plan for Interim Action will 
continue to finalize and expand upon the work plan outline. In particular, 
activities are planned for the development/refinements of an implementation 
strategy for the RDIRA. 

A self-assessment on the Daily Operations Unit of the Operable Unit 3 Field 
Investigations will be conducted. 
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4.0 Operable Unit 4 

Operable Unit 4, as defined in the Amended Consent Agreement, consists of Silos 1, 
2, 3, and 4, the silo berms, the Decant Sump Tank System, and soil within the 
operable unit boundary. 

4.1 Field Investigation (Sampling West of K-65 Silos 1 and 2) 

Scope: 

The information obtained through this additional investigation will augment the current 
understanding and conclusions drawn from previous sampling and analytical results 
which have been used to characterize the extent of contamination in the vadose zone 
and groundwater in the glacial overburden immediately west of the K-65 Silos 1 and 2. 
Two 1000-series piezometers were installed in the uppermost perched water interval in 
the K-65 Silos area. One lysimeter targeted the perched water zone downgradient of 
the Decant Sump Tank. Three lysimeters were installed in the east bank of Paddy's 
Run to verify that contamination from the vadose zone or perched water is not entering 
the stream. 

, 

Status: 

Data from samples collected as a result of this program have been incorporated into 
the Operable Unit 4 Feasibility Study. CRU 5 will continue to monitor water levels of 
wells 11204, 11 205, 11206, and 11207. Monitor well 11207 will be sampled if and 
when the well yields a sufficient volume of water. 

Iss ues/Co n ce r ns 

Data from this sampling program will be incorporated into the Operable Unit 5 RI report 
and into the U.S. EPA submittal of the Operable Unit 4 FS. 
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4.2 Treatability Studies 

Scope: 

A Treatability Study Work Plan addresses the additional information that is required to 
support the FS and subsequent remedy selection for Operable Unit 4. There are two 
separate treatability studies to support the Operable Unit 4 FS. One study considers 
cement stabilization of Silos 1, 2, and 3 material and chemical extraction, leachate 
precipitation, and leachate stabilization of Silos 1 and 2 material. The second 
treatability study considers the vitrification of Silos 1, 2, and 3 material. 

Status: 

The results from the vitrification studies, the Cement Stabilization Preliminary and 
Advanced Phase Tests, and the Chemical Extraction test have been summarized and 
incorporated in Appendix C of the Operable Unit 4 Feasibility Study. 

The Cement Stabilization Optional Phase Treatability testing report has been 
completed and is included in the Operable Unit 4 Feasibility Study as appendix H. 

Issues/Corrective Actions: 

None 

4.3 Remedial Investigation Report 

Scope: 

The RI provides a summary of the field investigations and supports the FS by defining 
the nature and extent of the contaminants in the Operable Unit 4 study area, 
estimating the volume of contaminated media and materials, and providing a baseline 
risk assessment which establishes remedial action objectives. 
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4.3 Remedial Investigation Report (continued) 

Status: 

Due to extensive revisions on the baseline risk assessment and technical problems 
with the software used in preparation of the Operable Unit 4 RVBaseline Risk 
Assessment, an additional ten day extension was requested for the submittal of the RI. 
The request was approved by the U.S. EPA and the RI was submitted to the USEPA 
on August 20, 1993. 

OPERABLE UNIT 4 REMEDIAL INVESTIGATION REPORT 

SUBMIT 
TO EPA 

0411 9/93 A 

C = Consent Agreement Date 
A = Actual Date 

4.4 Feasibility Study 

Scope: 

RECEIVE SUBMIT TO 

The FS evaluates remedial alternatives in detail with respect to the nine evaluation 
criteria developed by the U.S. EPA. The remedial alternatives are analyzed 
individually against each criterion and then compared against one another to determine 
their respective strengths and weaknesses, and to identify the key tradeoffs that must 
be balanced for the site. 
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4.4 Feasibility Study 

Status: 

The Feasibility Study is on schedule for submission to the U.S. EPA on September 10, 
1993. A meeting was held with representatives of the U.S. EPA, the Ohio EPA, and 
DOE in August on proposed ARARs for Operable Unit 4. On the basis of this meeting, 
a followup discussion on additional data from the proposed disposal area was held. It 
was agreed that DOE would drill additional boring across the proposed siting area. 
These boring were intiated in August. All borings are anticipated to be completed by 
September 10, 1993. 

Issues/Corrective Actions: 

The Operable Unit 4 Feasibility Study will contain the first site-wide integrated FS/EIS 
and also the first sitewide CRARE. Presentation of the required technical information 
and integration with the RI/FS guidance for both documents are priority issues. 

OPERABLE UNIT 4 FEASIBILITY STUDY PRIMARY 

C = Consent Agreement Date 

4.5 Proposed Plan 

Scope: 

The Proposed Plan identifies the remedial alternatives being considered for the remediation of 
Operable Unit 4 in the Feasibility Study for Operable Unit 4. The preferred alternative and the 
reasons for its selection will also be presented. The DOE and the U.S. EPA will solicit public 
comments on the alternatives presented including the preferred alternative. 
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Proposed Plan (contlnued) 

Status: 

The draft Proposed Plan is on schedule for submission to the U.S. EPA on September 10, 
1993. 

Issues/Corrective Actions: 

None 

C = Consent Agreement Date 

4.6 Planned Activities for September 1993 

0 Complete incorporation of DOE comments to the draft FS/EIS/PP and submit 
to the U.S. EPA. 

0 Continue work on the Operable Unit 4 Administrative Record for the RI and FS 
reports . 

0 Commence preparing Record of Decision based on the results of the FS and 
Proposed Plan. 

0 Continue to monitor water levels for MW 11207 
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4.6 Planned Activities for September 1993 (continued) 

Respond to any EPA concerns or comments on the Operable Unit 4 Draft Final 
Remedial Investigation Report. Communicated to DOE during September 
1993. Initiate revision of Draft Final RI Report approval is received from U.S. 
EPA. 

. Complete geometrical borings on the area of the proposed on-property disposal 
facility. 
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Operable Unit 5 

Operable Unit 5, as defined in the Amended Consent Agreement, includes: 
groundwater, surface water, soil not included in the definitions of Operable Units 1 - 4, 
sediments, flora, and fauna. 

RI Field Investigation 

Operable Unit 5 Work Plan Addenda 

Scope: 

Soil and perched groundwater sampling was conducted in the following areas under 
this program: the Plant 1 Pad, the Southeast Quadrant of the Production Area, the 
Fire Training Area, the KC-2 Warehouse Area, Scrap Metal Area and Electrical 
Substation, and the K-65 Slurry Line and Clearwell Line. 

Status: 

On November 30, 1992, conditional approval was received from the Ohio EPA to 
proceed with the field investigations. On December 2, 1992, the U.S. EPA also 
provided conditional approval of the Work Plan. Conditional approval from both 
agencies was based on the necessity to respond to specific comments which appear 
minor. It was determined in January 1993 to initiate field investigations for the KC-2 
Warehouse Area even though comments from the regulators indicated concerns and 
issues that require further resolution. 

The responses to the additional comments from the Ohio EPA and U.S. EPA were 
transmitted to the EPAs in July. The FEMP received concurrence from the EPAs on 
the majority of the responses in August. The Work Plan Addenda will be revised and 
transmitted in September. 

Nearly all the field work for this task has been completed. The remaining work is 
scheduled to be completed by October 1, 1993. 
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5.1 RI  Field Investigation (continued) 

5.1.2 Additional Operable Unit 5 Field Investigation Tasks 

The scope and rationale for the following site characterization programs were 
presented to DOE-FN, DOE-HQ, U.S. EPA, and Ohio EPA at Technical Information 
Exchange meetings on April 1 and April 20, 1993: 

FEMP Trap Shooting Range Investigation 
Great Miami Riverbank Investigation 
Pilot Plant Drainage Ditch Seepage and Surface Water Background 
Investigation 
Surface and Subsurface Soil Sampling 
Additional Monitoring Well Installation and Well Abandonment 
Snapshot Monitoring Well Sampling and Surface WaterISediment Sampling 
FEMP Glacial OverburdenNadose Zone Hydraulic Investigation 

The draft Project Specific Plans (PSPs) for these programs have been completed and 
submitted to DOE and EPA. U.S. EPA and Ohio EPA comments have been received 
on all seven PSPs. Response to comments (RTC) documents have been prepared to 
address comments for all seven PSPs. Five of the seven RTC documents have been 
transmitted to the EPAs. The RTC documents for the FEMP Trap Shooting Range 
Investigation and the Pilot Plant Drainage Ditch Seepage and Surface Water 
Background Investigation will be transmitted to the EPAs in September. 

A status and comment resolution meeting with the Agencies was held on 
August 26. Responses to Agency comments on five of the seven PSPs and the 
Operable Unit 5 Addenda were discussed. Responses were satisfactory to the EPAs 
with relatively few minor exceptions. The PSPs will be revised based on the RTC once 
formal EPA concurrence is received. 
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5.1 RI Field Investigation (continued) 

Status: 

FEMP Trap Shooting Range lnvestiqation 

The initial field work for this task was completed in July. Soil samples are currently 
undergoing sieve analysis at the on-site laboratory. Based on the results of the sieve 
analysis, samples will be submitted to a RVFS contract laboratory for more detailed 
analysis as specified in the Work Plan. 

Great Miami River Bank lnvestiqation 

Field work for this project was complete on August 7. 

Pilot Plant Drainage Ditch Seepage and Surface Water Background lnvestiqation 

Sampling specified in the PSP was completed in June. Daily flow measurements at 
two weirs and a drainage pipe in this area were completed in mid-July. The flow data 
is currently being evaluated to further quantify the variability of the components to the 
flow in the ditch. Collection of additional surface water samples is planned for the 
headwaters of this ditch to further quantify the source of contamination in the ditch. 

Surface and Subsurface Soil Samplinq 

All field work outlined in the PSP for this project was complete on August 11. 

Additional Monitoring Well Installation and Well Abandonment 

The installation of 20 new wells originally planned for this program was complete in 
July. Installation of the five additional wells in the Waste Storage Area and one of the 
three Type 1 replacement piezometers in the northeast part of the former production 
area has been completed. 

Seven wells (1 350, 11 74, 1004, 1072, 1030, 1037, and 3084) are scheduled to be 
plugged and abandoned for this task. This work is expected to begin in September 
1993. 
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5.1 RI Field Investigation (continued) 

Snapshot Monitoring Well Sampling and Surface Water/Sediment Sampling 

The FEMP has sampled all original snapshot monitoring wells capable of yielding 
sufficient water for sampling. All surface water and sediment sampling has been 
completed. 

FEMP Glacial OverburdenNadose Zone Hvdraulic Investigation 

As of August 27, 73 of 78 slug tests have been performed. The remaining five wells 
have been deleted from the program because they did not contain enough water to run 
the slug test. The slug test portion of the project is complete. A yield test in Well 
1 121 4 will be performed to replace the yield test for Well 1785. If Well 1 121 4 yields a 
sufficient amount of water, it will be used as a pump test well. The packer assembly 
has been tested and found to be working properly. Drilling for the lysimeters and the 
packer testing program is expected to be completed during September. 

5.1.3 Abandonment and Plugging of KC-2 Warehouse Well No. 67 

The project has been halted until analytical results are available. When the results are 
available, the FEMP will confer with the EPAs to determine the most appropriate path 
forward for this removal action. DOE-FN has prepared a draft letter to DOE-HQ on 
this project status. 

Issues/Co r rect i ve Actions : 

None to report. 

5.2 Treatability Study 

Scope: 

The Treatability Study provides information to support the Feasibility Study and 
subsequent remedy selection for Operable Unit 5. Specifically, the study will 
demonstrate the feasibility of soil washing as a remedial technology for cleaning soil in 
Operable Unit 5. The study incorporates a physical separation/chemical extraction 
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5.2 Treatability Study (continued) 

process that initially involves separating a soil into different particle-size fractions. The 
process uses reagent formulas in the washing solutions to extract radionuclides and 
organic and inorganic compounds from these different-size fractions. The 
contaminants may be separated from the wash stream into a concentrated residue for 
further treatment. The study consists of two phases: (1) remedy screening Stages 1 
and 2, involving laboratory and bench-scale tests; and (2) remedy selection using pilot- 
scale equipment. Soils from three different areas will be used in these investigations. 
These soils are from the following areas: incinerator area (ID-A), Plant 1 Pad Area 
(ID-B), and maintenance building area (OU5-A). 

Status: 

The FEMP installed the skids containing the major portion of the soil washing pilot 
plant equipment in April 1993. During May, The FEMP made modifications/ additions 
to address safety issues were addressed, and then installed the centrifuge, which is 
the last major piece of equipment. The FEMP trained supervisors and technicians for 
the operation of the pilot plant. Documents completed in support of startup of the soil 
washing pilot plant included the health and safety plan, environmental compliance plan 
and the risk management plan. 

IT Corporation submitted the data from the remedy screening tests for the ID-A and ID- 
6 soils on April 12, 1993. The data from the OU5-A soil was received in the middle of 
May. The FEMP is preparing a summary report of the data. Results from these 
bench-scale studies were used to provide the initial operating conditions for startup of 
the remedy selection soil washing pilot plant. Initial operating conditions include 
physical separation processes followed by chemical extraction with dilute inorganic 
acid at elevated temperatures. The test system is designed to include spent extractant 
treatment. 

The soil washing pilot plant began processing radiologically contaminated ID-6 soil on 
June 8. A second run of soils from the incinerator area was subsequently completed. 
Results from the initial sample analysis performed in the FERMCO onsite laboratory 
were summarized and the mass balance calculated. FERMCO is preparing an 
evaluation of the data. This satisfies the requirement in the Operable Unit 5 Soil 
Washing Treatability Work Plan for completion of Stage I and Stage II work. 
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5.2 Treatability Study (continued) 

A soil treatability laboratory is currently being established at Fernald to support pilot 
plant testing and further bench testing of other reagents. Government-owned 
laboratory and testing equipment from IT’S ETDC facility in Oak Ridge has been 
shipped to Fernald and is currently being installed in the on-site laboratory. 

The FEMP began design and programming of a database to accommodate Operable 
Unit 5 remedy screening and remedy selection data. The database is being designed 
to also accommodate soil washing treatability test data from Lockheed Environmental 
and Oak Ridge National Laboratory. These soil washing test programs have been 
conducted in parallel to the Operable Unit 5 study under the umbrella of the DOE 
Treatability Integrated Demonstration program. 

A Technical Information Exchange meeting is planned for September 22, 1993, to 
discuss the above program and the overall FEMP treatment of soils. 

5.3 Remedial Investigation (RI) 

Scope: 

The Remedial Investigation (RI) is the mechanism for collecting data to characterize site 
conditions, determining the nature of the Site’s wastes, determining the nature and 
extent of contamination, and assessing baseline risk to human health and the 
environment. 

Status: 

Remedial Investigation data compilation and evaluation continues. All data sources to 
be included are being identified and evaluated. Chemical and radiological data collected 
as part of both the RVFS and other site sampling programs are being posted on maps 
and evaluated. The FEMP is compiling, evaluating, and updating the geologic and 
hydrogeologic information contained in RVFS site files and documents. Existing maps 
and cross sections are being updated where additional information has become 
available. New maps and cross sections of the glacial overburden have been and 
continue to be generated. The FEMP is now reviewing the preliminary versions of 
Sections 1, 2, and 3 of the RI report. 
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5.3 Remedial Investigation (RI) (continued) 

The FEMP began a significant data validation effort in January, and it became fully 
operational in February. The effort identified a backlog of nearly 8,000 RVFS samples 
requiring validation. Validation of the majority of the backlog samples was completed in 
June. Remaining validation, quality control, and formatting of the validated data base 
are continuing. Additional validated data will be added to the data base throughout this 
Summer and Fall as validation is completed on supplemental data from non-RVFS 
programs, new programs, and laboratory data that has been received since the 
beginning of 1993. 

Downloading of data from the Sitewide Environmental Database to Operable Unit 5 staff 
began for the high priority previous RVFS tasks. The high priority tasks are: Surface 
Soils, Subsurface Soils, Surface WaterEediment, Groundwater, and Facilities Testing. 
Work began on splitting up the high priority data download into a format suitable to 
support Sections 4, 5,  and 6 of the RI report. 

Responses to U.S. EPA and Ohio EPA comments on the Groundwater and Surface 
Water Background report were finalized. DOE-FN transmitted the responses to the 
EPAs. Preparation of an ecological risk screening study based on U.S. EPA, Region V 
guidelines was completed. The screening study was transmitted to both the U.S. EPA 
and Ohio EPA. 

IssueslCorrective Actions: 

Attenuationhelease characteristics of uranium contamination at the FEMP are an issue 
that has not been resolved in RVFS studies to date. DOE is developing a site-wide 
strategy for addressing the attenuationhelease characteristics of uranium. In addition to 
summarizing all the existing information from previous studies (Le., EWMF and soil 
washing treatability studies), this strategy will determine the overall approach and 
necessary laboratory experiments to define the following data: 

Extractable portions of uranium in the waste materials; 
& values for the waste materials based on the total contaminant mass or the 

Aerial and vertical distributions of & values for contaminants in the media outside the 
extractable mass only; and 

contam in ant source areas. 
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5.3 Remedial Investigation (continued) 

Preliminary experimental procedures have been developed and waste materials have 
been collected from the Operable Unit 2 waste units. The first batch of experiments 
began in late June. Before this information is available, conservative assumptions and 
literature values will be used for RVFS activities (Le., Operable Unit 4 and Operable Unit 
1 RVFS and CRARE). 

Operable Unit 2 has completed the laboratory tests for uranium K,, values based on the 
total uranium mass. Samples were taken from waste materials as well as from 
the media outside the contaminant source areas of each Operable Unit 2 sub-unit. 
Analytical data from these laboratory tests are currently under data validation processes. 
Additional tests to measure the extractable portions of uranium are currently underway. 
The expected completion date for the Operable Unit 2 & and extractable portion study is 
the end of September. Tests for Operable Unit 4 waste materials are also being 
conducted. Procedures and preliminary results of these studies will be presented and 
discussed with U.S. EPA and Ohio EPA in the September or October Technical 
Information Exchange meeting. 

Operable Unit 4 and Operable Unit 1 have used available perched water and soil data as 
well as results of previous geochemical studies done by IT and ORNL to define 
attenuationhelease characteristics in the RVFS and CRARE activities. 

As part of the site-wide strategy, Operable Unit 5 will collect additional soil samples for 
further defining attenuationhelease characteristics of uranium during the soil washing 
treatability studies. The results of Operable Unit 5 studies will be available in November. 

5.4 Planned Activities for September 1993 

Complete field work for all of the RI characterization programs. 

Resolve all U.S. EPA, Ohio EPA, and internal comments related to the present field 
programs. 

Complete the site strategy on determining attenuationhelease characteristics for 
uranium. Present this strategy to the EPAs. 

Continue work on RI report, Sections 1, 2, and 3. Continue compiling and evaluating 
historic data in support of the RI report. 
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5.4 Planned Activities for September 1993 (continued) 

Continue validation of the laboratory data from the present field programs and from 
supplemental non-RVFS programs. 

Continue to divide the validated data base by media to support work on Sections 4, 5, 
and 6 of the RI report. 

Continue work on Sections 4, 5, and 6 of the RI report. 

Resolve EPA comments on the following reports that were submitted to the Agencies 
in May: "Characterization of Background Water Quality for Streams and Groundwater"; 
"Groundwater Modeling Evaluation Report and Improvement Plan"; and "Groundwater 
Modeling Report - Summary of Modeling Development." 

Complete sampling specified in the Operable Unit 5 Work Plan Addenda. 

Revise the Operable Unit 5 Work Plan Addenda to reflect final comment resolutions. 

Complete comment responses to the Ohio EPA and U.S. EPA comments on the Work 
Plan Addendum for the Outfall Line. Revise the Work Plan to reflect final comment 
resolutions. 

Confer with the EPAs to determine the path forward for the KC-2 Warehouse Well No. 
67 Removal Action. 
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REMEDIAL INVESTIGA TIONS/FEASIBILITY STUDIES 

6.0 On-Site Disposal Cell 

The Engineered Waste Management Facility (EWMF) scope has been modified to 
evaluate the On-Site Disposal Cell (OSDC) alternatives along with the complete 
evaluation of off-site alternatives. All further reference to the EWMF will be entitled 

8 OSDC. 

The technical approach for the evaluation will be based on a information previously 
developed for the EWMF. This information is being expanded to include the 
development of engineering assessment to evaluate the On-Site DisposaMStorage, Off- 
Site Disposal, and Transportation Risk Assessment for Off-Site Disposal. The 
information generated by these technical reports and the reports that will be generated 
from the information gathered for the EWMF Siting Report will serve as a basis for 
evaluating the disposal options and alternatives. 

6.1 EWMF General Siting Report 

Scope: 

The EWMF Siting Report was scoped to evaluate the feasibility of locating an EWMF 
facility at the FEMP. The intent was to deliver all of the information necessary to meet 
the requirements in a singular document. In order to expedite the delivery of the 
technical information, the report has been subdivided into six stand-alone technical 
reports. The technical reports will be identified as follows with the appropriate scope: 

. Geotechnical Engineering Analysis for an On-Site Disposal Cell - This report 
will contain the engineering analysis prepared for the EWMF structure. This will 
include an analysis of the barrier and cap design, drainage system, erosion 
analysis, slope stability analysis and an estimated cost of construction for an 
on-site tumulus. The report will be entitled, "Technical Report 5.1 A, 
Engineering Evaluation Report for On-Site Disposal". 

. Site Characterization Report - This report will include the investigation and 
evaluation of the site geology, radiation measurements, well installation 
diagrams, boring logs, and analytical data. This report will be entitled 
"Technical Report 5.1 B, Site CharacterizationlGeological Report for On-Site 
Disposal". 

Material Source Survey - This report will discuss the availability and cost of materials 
in the local area required to construct the OSDC. This report will be entitled "Technical 
Report 5.1 C, Material Source Survey for On-Site Disposal". 
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REMEDIAL lNVESTIGATIONS/FEASIBILIN STUDIES 

6.1 EWMF General Siting Report (continued) 

ARARs Report - This report will identify and discuss the ARARs that will be applicable 
to the construction of an OSDC. This report will be entitled "Technical Report 5.4, 
ARARs for On-Site Disposal Cell Concept". 

Survey of Local Geology in the Alternate Siting Areas - This report will cover the 
investigation of two alternative sites for the OSDC adjacent or near the FEMP situated 
on bedrock highs. The two sites to be evaluated are the Girl Scout Camp and another 
located west of the FEMP. The report will be entitled, "Technical Report 5.3A, 
Geological Report for Off-Site Disposal". 

Ecological Characterization - This report will discuss the ecological characterization of 
the two off-site locations. The two sites to be evaluated are the Girl Scout Camp and 
another located west of the FEMP. The report will be entitled, "Technical Report 53B, 
Ecological Characterization of the Off-Property Disposal Cell Study Area". 

Status: 

All six technical reports have been completed. These reports will be incorporated into 
the appropriate FS reports as needed. The risk-based evaluation of an on-site disposal 
cell containing treated wastes has been delayed pending further review. 

Issues/Corrective Actions: 

None to report. 

6.2 Planned Activities for September 1993 

None to report. 
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7.0 Community Relatlons 

Status 

The Fernald Advisory Committee has changed its name to the "Fernald Citizens Task 
Force". Convener Dr. Eula Bingham has completed her work, except for participating in 
the orientation activities and facilitating the first meeting. Dr. Bingham submitted a list of 
nominees and a draft charter to DOE, U.S. EPA, and Ohio EPA on August 4. DOE 
issued invitation letters to the nominees on August 23. An orientation and a retreat for 
the Task Force are scheduled for September. 

On August 9, 127 salaried and 70 represented employees received a 60-day notice of 
layoff. In addition, 62 salaried employees elected to voluntarily retire or resign. 

DOE-HQ Office of Technology Development held a workshop August 16-17 in Augusta, 
Georgia, for leaders from communities near DOE sites with integrated demonstration 
projects. The purpose of the workshop was to bring community leaders from across the 
country together to talk one-on-one with DOE Headquarters. Four participants from the 
Fernald community attend the 2-day workshop. 

On August 16, the Operable Unit 3 Proposed Plan/Environmental Assessment for Interim 
Remedial Action and the corresponding fact sheet was submitted to U.S. EPA for first 
draft review and placed in the Public Environmental Information Center. 

DOE-FN is preparing to hold a public planning workshop which will allow community 
residents to address issues associated with the Fernald Roadmap. The draft Roadmap 
issues and assumptions were mailed to interested stakeholders on August 18. Also, 
briefings were given at local township meetings and at the FRESH meeting in August. A 
news release was issued along with announcements placed in three local newspapers. 

On August 12, DOE-FN met with FRESH members, the Crosby Township Trustees, and 
representatives of the Hamilton County Public Works and the Cincinnati Water Works to 
discuss the public water system The meeting was held to inform local residents who 
will receive free hookups to the system. 

The Community Environmental Education Course initiated last year at DOE-FN has a 
new title -- Science, Technology, the Environment, and the Public (STEP). It is designed 
to be a "gateway to participation" for local residents, Fernald employees, and other 
stakeholders in the issues at Fernald. The goal of the STEP program is to encourage 
and facilitate public participation in the decision-making process at Fernald. Several 
meetings for opinion leaders, Fernald workers, and the public have been scheduled in 
September, October and November. 

i' I, c; q 
i..! < I : .  
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REMEDIAL INVESTIGA TIONS/FEASIBILITY STUDIES 

7.0 Community Relations (continued) 

DOE-FN representatives attended the monthly FRESH meeting, held August 26, 1993. 
Twenty members of the community attended the meeting. Topics included: 

Status of the Fernald Citizens Task Force 
Public Water Supply Update 
1992 Site Environmental Report available 
Information on the upcoming DOE Roadmap Workshop on September 8 and the 
STEP sessions beginning September 14 

Issues/Corrective Action 

None. 

Planned Activities for September 1993 

Effective September 6, J. Phillip Hamric will become the manager of the DOE Fernald 
Field Office. Mr. Hamric comes to Fernald from the DOE’S Richiand Field Office where 
he was deputy manager with oversight of conduct of operations at Hanford. 

The DOE Roadmap Workshop on September 8 will allow the public to help DOE frame 
issues relating to environmental restoration that need resolution at DOE-HQ. 

Many activities are scheduled in September for the newly-formed Fernald Citizens 
Task Force: a tour of the Fernald site on the 9th; a retreat and orientation at Miami 
University on the 18th; and, the first meeting is scheduled for September 28. 

DOE submits its initial draft of the Operable Unit 4 Feasibility Study to U.S. EPA on 
September 10. 

The STEP Program will conduct its first and second sessions on September 14 and 
September 21. 

The monthly FRESH meeting is scheduled for September 23. 
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Introduction 

The accompanying Effluent Radiation Reports provide, in accordance with the requirements of 
Section XXII1.B of the Consent Agreement As Amended under CERCLA Sections 120 and 106 
(a), data on the daily wastewater flows, radionuclide concentrations, and loadings released to the 
Great Miami River and an estimate of runoff and radionuclide concentrations to Paddy’s Run 
during August 31 1993. 

Summary - August 1993 

The total quantity of uranium discharged from the FEMP to the Great Miami River via Manhole 
175 (Outfall 11000004001) was 12.03 kilograms. The average uranium concentration for the 
previous 12 months was 0.59 mg/L. This is 66.3% of the Derived Concentration Guide (DOE 
Order 5400.5) for ingested water. 

There was no discharge from the Stormwater Retention Basin (Outfall 11000004002) to Paddy’s 
Run via the Storm Sewer Outfall Ditch in August 1993. Based on 2.82 inches of rainfall in August 
1993, the total quantity of uranium discharged to Paddy’s Run from uncontrolled areas of the 
FEMP is estimated to be 8.01 kilograms. 
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Period Ending August 31,1993 

Wastewater Flows and Radionuclide Concentrations 

Facility: Fernald Environmental Management Project 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398705 
Cincinnati, Ohio 45239-8705 

Location: 11000004001 Month: August 1993 
001 Total Discharge 
Manhole 175 (Effluent to the Great Miami River) 

Day 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

TOTAL 

Flow 
/MGD1 

0.148 
0.342 
0.461 
0.465 
0.232 
0.345 
0.233 
0.21 2 
0.202 
0.247 
0.31 5 
0.840 
1.462 
1.362 
1.056 
0.266 
0.421 
0.441 
0.425 
0.328 
0.298 
0.21 0 
0.322 
0.913 
1.361 
I .375 
1.251 
1.340 
0.597 
0.273 
0.777 

18.520 

Total 
Alpha 

50 
81 
77 
81 
54 
54 
41 

203 
63 
59 
77 

207 
171 
158 
189 
86 
18 

279 
189 
95 
81 
63 

171 
198 
41 0 
369 
252 
207 
153 
234 
293 

JPCi/LI 

Total 
Beta 

JpCi/L1 
104 
149 
221 
126 
95 

113 
41 

194 
36 
54 
63 
63 
36 
95 
32 

131 
113 
95 
95 
72 
81 
81 
99 

144 
158 
135 
68 
63 
54 

198 
126 
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Total U 
jmg/Ll 

0.01 
0.03 
0.15 
0.06 
0.01 
0.06 
0.01 
0.1 1 
0.01 
0.01 
0.04 
0.21 
0.18 
0.24 
0.22 
0.10 
0.05 
0.12 
0.12 
0.03 
0.04 
0.01 
0.04 
0.25 
0.26 
0.27 
0.22 
0.21 
0.19 
0.06 
0.23 

Total U 

0.01 
0.04 
0.26 
0.1 1 
0.01 
0.08 
0.01 
0.09 
0.01 
0.01 
0.05 
0.67 
1 .oo 
1.24 
0.88 
0.10 
0.08 
0.20 
0.19 
0.04 
0.05 
0.01 
0.05 
0.86 
1.34 
1.40 
1.04 
1.06 
0.43 
0.06 
0.68 

12.03 

m 

- 

Calculated 
Total U-238 

IpCiL) (1 1 
3 

10 
51 
20 
3 

20 
3 

37 
3 
3 

14 
71 
61 
81 
74 
34 
17 
41 
41 
10 
14 
3 

14 
84 
88 
91 
74 
71 
64 
20 
78 
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Wastewater Flows and Radionuclide Concentrations 

Facility: Fernald Environmental Management Project 

Location: 001 Total Discharge 

Month August 1993 

Total Total Calculated 
Flow Alpha Beta Total U Total U Total U-238 

/MGD) IpCilL)(21 IpCi/L)(2) /mq/L)(21 Jkqs1 @Ci/L)(1)(21 
Avg. 0.597 198 97 0.1 7 0.39 58 
Max. 1.462 41 0 22 1 0.27 1.40 91 
Min. 0.148 18 32 0.01 0.01 3 

The average uranium concentration for the previous twelve months was 0.59 mg/L. This is 66.3% 
of the Derived Concentration Guide (DOE Order 5400.5) for ingested water. 

Comments: (1) The activity of this discharge has been and will continue to be reported as 
Uranium-238 (pCi/L) in accordance with the Ohio EPA format for reporting 
uranium. Since this does not account for the activity of the other uranium 
isotopes in the effluent, the total uranium data is also presented. The 
calculated total U-238 is based on a conversion factor of 
337.84 pCi U-238/mg Total U applied to measure value of total uranium. 

(2) Average values presented are flow-weighted. 
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Period Ending August 31, 1993 

Wastewater Flows and Radionuclide Concentrations 

Facility: Fernald Environmental Management Project 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398705 
Cincinnati, Ohio 45239-8705 

Location : 11000004002 
002 Discharge (Overflow) to Storm Sewer Outfall Ditch 
Stormwater Retention Basin Spillway (Effluent to Paddy’s Run) 

Month: August 1993 

There was no discharge to Paddy’s Run from the Stormwater Retention Basin. 

Based on 2.82 inches of rainfall for the month, the uranium discharge to Paddy’s 
Run from uncontrolled areas of the FEMP is estimated to be 8.01 kgs. 
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INTRODUCTION 

Enclosure B describes actions undertaken at the FEMP during the period August 1 through 
August 31, 1993, that are not covered by the reporting requirements of the Consent Agreement 
As Amended under the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) Sections 120 and 106(a). 

WORK ASSIGNMENTS AND PROGRESS 

Descriptions of ongoing work progress are presented in the following sections of this report. The 
status of ongoing work in support of the Federal Facility Compliance Agreement (FFCA) is 
summarized in Table 1 of Enclosure B. Completed work previously reported upon has been 
eliminated for the sake of brevity. In this portion of the report and in Table 1, descriptions of 
actions are presented in a format consistent with that of the FFCA. 

COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND 
LIABILITY ACT (CERCLA) 

1. Initial Remedial Measures 

Section C 

K-65 Silo Proiect - Status information on the K-65 Silo project normally reported 
in this section is being provided under Operable Unit 4: Silos 1-4. 

2. Remedial Investigation/Feasibility Study (RVFS) 

Status information on the Remedial Investigation/Feasibility Study (RVFS) normally 
reported in this section is being provided separately in accordance with the 
requirements of Section X of the Consent Agreement As Amended under CERCLA 
Sections 120 and 106(a). 
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COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND 
LIABILITY ACT (CERCLA) 

3. Reports and Record Keeping 

Section B 

The RVFS Monthly Technical Progress Report for July 1993 was transmitted to the 
U.S. EPA on August 20, 1993, as an integral part of the Consolidated Consent 
AgreemenuFederal Facility Compliance Agreement/ Federal Facility Agreement for 
Control and Abatement of Radon-222 Emissions (CNFFCNFFA-CARE) Monthly 
Progress Report in accordance with the requirements of Section X of the Consent 
Agreement As Amended. 

CLEAN AIR ACT (CAA) 

Section E 

The Quarterly Particulate Emissions Report will now be incorporated into the Annual 
NESHAP Compliance Report. 

RADIATION DISCHARGE INFORMATION 

Section A 

This information will now be submitted on an annual basis as part of the FEMP 
Annual Site Environmental Report. 

REPORTING REQUIREMENTS 

Section B 

The Federal Facility Compliance Agreement Monthly Progress Report for July 1993, 
was transmitted to the U.S. EPA on August 20, 1993, as Enclosure B of the 
Consolidated Consent AgreemenuFederal Facility Compliance AgreemenVFederal 
Facility Agreement for Control and Abatement of Radon-222 Emissions 
(CNFFCNFFA-CARE) Monthly Progress Report. 
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ACTION 

CERCLA 

1. 

1 .c 

2. 

2.A 

2. 8 

2.E 

2. F 

3. 

3.8 

STATUS OF ASSIGNMENTS FOR WORK REQUIRED ON 
FEDERAL FACILITY COMPLIANCE AGREEMENT ACTIONS 

AUGUST 31,1993 

DESCRIPTION 

INITIAL REMEDIAL 
MEASURES 

Implement radon control plan 
approved by the U.S. EPA. 

REM EDlAL 
INVESTIGATION/FEASIBlLlTY 
STUDY 

RVFS work is to be conducted 
in accordance with the U.S. 
EPA guidelines. 

--No Action Required- 

Amend and submit revised 
RVFS Work Plan to U.S. EPA if 
deficiencies are found. 

Implement tasks described in 
the approved RVFS Work Plan 

REPORTS AND RECORD 
KEEPING 

Submit monthly RVFS progress 
reports. 

CLEAN AIR ACT 

8.4 Prepare annual progress report 
installation and replacement of 
emission control devices. 

COMPLETION 
TIME AFTER 
FFCA SIGNED FY1992 STATUS 

------ No longer applicable. Progress on actions to 
address radon emissions from the K-65 Silos 
are being reported separately under Section 
IX-Removal Actions of the Consent 
AgreemenVFFCA Monthly Progress Report. 

No action required. 

N/A 

Status information on the RVFS is being 
reported in accordance with the requirements 
of Section X of the Consent Agreement As 
Amended under CERCLA Sections 120 and 
106(a). 

Status information on the RVFS is being 
reported in accordance with the requirements 
of Section X of the Consent Agreement As 
Amended under CERCLA Sections 120 and 
106(a). 

Status information on the RVFS is being 
reported in accordance with the requirements 
of Section X of the Consent Agreement As 
Amended under CERCLA sections 120 and 
106(a). 

monthly The RVFS Monthly Progress Report for July 
1993 was transmitted to the U.S. EPA on 
August 20, 1993. 

yearly The Fifth Annual Progress Report on the 
installation and replacement of emission 
control devices was transmitted to the U.S. 
EPA on March 9, 1993 (DOE-1305-93). 
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C. 

D. 1 

STATUS OF ASSIGNMENTS FOR WORK REQUIRED ON 
FEDERAL FACILITY COMPLIANCE AGREEMENT ACTIONS 

AUGUST 31,1993 

Provide annual reports to the 
U.S. EPA per 40 CFR 61.94(c). 

Provide U.S. EPA with yearly 
stack-testing schedule. 

yearly 

yearly 

D.2 ' Provide U.S. EPA with stack- 
test results for stacks tested 
that year. 

E. 1 

E.2 

RCRA 

Maintain records of monthly 
particulate matter emissions. 

Provide quarterly reports to U.S. 
EPA on these emissions. 

A. 1 Conduct a hazardous waste 
determination on all waste 
streams. 

A.2 Commence a hazardous waste 
analysis program for materials 
in the landfill and going to the 
incinerator. 

45 days 

30 days 

30 days 

The Annual NESHAP Compliance Report for 
CY1 992 was transmitted to the U.S. EPA on 
June 28, 1993 (DOE-2281-93). 

The 1989 stack testing schedule was 
transmitted to the U.S. EPA on June 16, 
1989. A letter (DOE-1615-89) was 
transmitted to the U.S. EPA on September 
15, 1989, indicating that, due to the 
uncertainty concerning resumption of 
production at the FEMP, the 1989 FFCA 
Stack Testing Program was being deferred. 
In August 1991, the DOE confirmed that no 
further production would take place at the 
facility, and renamed the facility the FEMP. 
Stacks in areas such as the Laboratory are 
currently being identified for potential testing 
during Fy1993. 

Because the FEMP has been out of 
production since mid-1 989, there was no 
opportunity to perform stack testing. The 
DOE, in August 1991, confirmed that no 
future production will take place at the 
FEMP. Stacks in areas such as the 
Laboratory are currently being identified for 
potential testing during -1 993. 

Ongoing. 

The Quarterly Particulate Emissions Report 
will now be incorporated into the Annual 
NESHAP Compliance Report. 

Complete. Pursuant to the Proposed 
Amended Consent Decree, a RCRA waste 
evaluation was conducted on all identified 
waste streams pertaining to the PACD. 

Complete. Operation of these units was 
discontinued and data on the waste which 
had gone to them was provided in a 30-day 
FFCA deliverable on August 17, 1986. 



TABLE 1 

A.5 

STATUS 
FEDERAL 

OF ASSIGNMENTS FOR WORK REQUIRED ON 
FACILITY COMPLIANCE AGREEMENT ACTIONS 

AUGUST 31,1993 

Update the facility closure plan 
to reflect the year the facility 
expects to begin closure. 

RADIATION DISCHARGE INFORMATION 

A.3 Report to U.S. EPA, Ohio EPA 
and Ohio Department of Health 
the results of the continuous 
liquid discharge samples. 

REPORTING REQUIREMENTS 

B. Issue monthly progress report of 
actions taken to ensure 
compliance with FFCA 
requirements. 

30 days The Facility closure date is dependent upon 
closure schedules for individual TSD units as 
presented most recently in Section I of the 
RCRA Part B Permit Application transmitted 
to the Ohio EPA and the US. EPA on March 
26, 1993 (DOE-1471-93). Facility closure will 
be completed on a date the last TSD unit is 
closed. 

yearly The twenty-first Quarterly Discharge Report 
for the period October through December 
1991 was transmitted to the US. EPA on 
February 20, 1992 (DOE-941 -92). This 
information will now be reported on an 
annual basis. 

monthly July's FFCA Monthly Progress Report was 
transmitted to the U.S. EPA on August 20, 
1993. 
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Introduction 

The Federal Facility Agreement for Control and Abatement of Radon-222 Emissions (FFA-CARE) 
between the U.S. Department of Energy (DOE) and the U.S. Environmental Protection Agency 
(U.S. EPA), signed November 19, 1991 , requires that a monthly report be submitted to the U.S. 
EPA regarding all steps undertaken in the preceding month to implement Part V of the agreement 
and that all data generated as a result of those actions be submitted. 

Enclosure C fulfills those requirements by describing steps taken at the FEMP during the period 
August 1 through August 31 , 1993, to implement Part VI Radon-222 Control and Abatement Plan, 
paragraphs 19-33 of the FFA-CARE. 

After four months of data collection for the applicable parameters, preparation is now underway 
to evaluate the data for use in the Transport Release Models. 

Work Assignments and Progress 

In this section of Enclosure C, action descriptions and work progress are presented in a format 
consistent with that of the FFA-CARE. Immediately following this section are the K-65 Silos 
Report and the Selected Radon Data Report. Reporting this data is also a requirement included 
in the U.S. EPA approved Silos 1 and 2 Removal Action Work Plan (Removal Action No. 4). 
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Data Reporting Requirements: RA No. 4: Silos 1 and 2 

As defined in the Silos 1 and 2 Removal Action Work Plan and the Federal Facility Agreement, 
data associated with monitoring the effectiveness of the bentonite installation are included in the 
following tables: the K-65 Silos Report and the Selected Radon Data Report. 

The K-65 Silos Report includes data on the following parameters: 

. Ambient temperature and pressure near the silos. 

. Silos 1 and 2 headspace temperature. 

0 Silos 1 and 2 differential pressure. 

Silos 1 and 2 radon headspace concentration. 0 

0 Silos 1 and 2 headspace humidity 

The Selected Radon Data Report includes radon data from the following locations: 

0 Air monitoring station number 5 (AMS-5) 

Air monitoring station number 6 (AMS-6) 0 

0 Pilot Plant 

0 Background data 

0 K-65 Monitoring Data (K-65 NW, K-65 SW, K-65 NE, K-65 SE). 

C-6 



The radon data submitted in Enclosure C: Radon Data for the K-65 Removal Action and in all 
previous consent agreement status updates is considered to be draft. The radon data, although 
collected by qualifiedlechnicians using detailed procedures, was not obtained in a manner which 
would withstand a rigorous validation process. The various field and laboratory procedures are 
currently being reviewed and modified to be in accordance with the conditionally approved Site- 
Wide CERCLA Quality Assurance Project Plan (SCQ). Once the sampling and analysis 
procedures have been modified and approved, along with specific validation protocols, suspect 
radon data will either be qualified or rejected. 
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CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

PERIOD ENDING AUGUST 31,1993 

ENCLOSURED 

DRILLING/BORING LOGS 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY COMPLIANCE AGREEMENT/ 
FEDERAL FACILITY AGREEMENT MONTHLY PROGRESS REPORT 

FACILITY: Fernald Environmental Management Project 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398704 
Cincinnati, Ohio 45239 Hamilton 

-49 16 

K-65 SILO REPORT 

LOCATION: Silo # 1 DATE: August 1993 

Ambient Temperature Inter. Diff. Head Space 
Day Temp Pres Headspace Hum. Pres Radon 

Deg. F In. Hg. Deg. F % In. HG (pCi/l) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

ARITHMETIC 
MEAN 

MAXIMUM 

MINIMUM 

MEDIAN 

* 29.35 67.1 0.001 329510 72.7 
75.5 
70.2 
69.1 
64.4 
67.5 
67.9 
69.4 
72.2 
69.5 
77.1 
68.1 
74.1 
76.9 
76.5 
73.9 
75.2 
75.9 
76.5 
75.1 
71.2 
71.7 
77.6 
79.1 
78.0 
79.7 
79.7 
75.9 
76.7 
79.2 
75.7 

73.9 

79.7 

64.4 

75.2 

29.31 
29.47 
29.54 
29.57 
29.40 
29.51 
29.65 
29.67 
29.56 
29.53 
29.43 
29.41 
29.50 
29.50 
29.43 
29.42 
29.47 
29.46 
29.40 
29.48 
29.49 
29.44 
29.46 
29.59 
29.62 
29.53 
29.48 
29.47 
29.43 
29.41 

29.48 

29.67 

29.31 

29.47 

67.5 
67.3 
67.2 
66.7 
66.5 
66.4 
66.2 
66.4 
66.5 
66.5 
66.7 
66.4 
66.6 
67.0 
67.2 
67.3 
67.5 
67.7 
67.9 
67.7 
67.5 
67.7 
68.2 
68.5 
68.7 
68.9 
69.1 
68.9 
69.0 
69.1 

67.5 

69.1 

66.2 

67.3 

* 
* 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

* 

* 
* 
* 

* 

* 

* 

0.001 
0.000 

-0.000 
-0.001 
-0.001 
-0.000 

0.000 
0.001 

-0.000 
0.002 

-0.029 
-0.01 0 

0.002 
0.002 
0.030 
0.028 
0.002 
0.002 

-0.022 
0.000 
0.001 
0.002 

-0.001 
-0.004 

0.002 
0.002 
0.01 8 
0.043 
0.002 
0.001 

0.002 

0.043 

-0.029 

0.001 

161 188 
191 730 
154587 
231212 
230651 
138241 
195800 
279940 
294999 
3501 15 
41 5425 
185827 
3271 56 
385658 
381 904 
363978 
282636 
4061 96 
21 8923 
12041 0 
277055 
4081 38 
31 2500 
306563 
355060 
398991 
342552 
375405 
366880 
279804 

292549 

41 5425 

120410 

306563 

Note: * - Silo #1 Relative Humidity was inoperable, default value = 0. 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY COMPLIANCE AGREEMENT/ 
FEDERAL FACILITY AGREEMENT MONTHLY PROGRESS REPORT 

FACILITY: Femald Environmental Management Project 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398704 
Cincinnati, Ohio 45239 Hamilton 

K-65 SILO REPORT 

LOCATION: Silo # 2 DATE: August 1993 

Ambient Temperature Inter. Diff. Head Space 
Day Temp Pres Headspace Hum. Pres Radon 

Deg. F In. Hg. Deg. F % In. HG (pCi/l) 

66.0 93.6 -0.01 0 29871 60 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

ARlTH METIC 
MEAN 

MAXIMUM 

MINIMUM 

MEDIAN 

72.7 
75.5 
70.2 
69.1 
64.4 
67.5 
67.9 
69.4 
72.2 
69.5 
77.1 
68.1 
74.1 
76.9 
76.5 
73.9 
75.2 
75.9 
76.5 
75.1 
71.2 
71.7 
77.6 
79.1 
78.0 
79.7 
79.7 
75.9 
76.7 
79.2 
75.7 

73.9 

79.7 

64.4 

75.2 

29.35 
29.31 
29.47 
29.54 
29.57 
29.40 
29.51 
29.65 
29.67 
29.56 
29.53 
29.43 
29.41 
29.50 
29.50 
29.43 
29.42 
29.47 
29.46 
29.40 
29.48 
29.49 
29.44 
29.46 
29.59 
29.62 
29.53 
29.48 
29.47 
29.43 
29.41 

29.48 

29.67 

29.31 

29.47 

66.5 
66.2 
66.2 
65.7 
65.4 
65.3 
65.2 
65.4 
65.4 
65.4 
65.6 
65.3 
65.6 
65.9 
66.2 
66.3 
66.4 
66.6 
66.9 
66.7 
66.5 
66.6 
67.1 
67.3 
67.6 
67.8 
67.9 
67.8 
67.9 
67.9 

66.4 

67.9 

65.2 

66.3 

93.9 
93.8 
94.1 
94.4 
94.1 
93.8 
93.7 
93.7 
94.1 
95.1 
95.9 
95.5 
95.3 
95.1 
94.7 
93.9 
93.6 
93.8 
93.7 
93.6 
94.2 
93.8 
93.3 
93.2 
93.3 
93.2 
93.0 
93.2 
93.3 
93.5 

94.0 

95.9 

93.0 

93.8 

-0.01 0 
-0.01 0 
-0.01 0 
-0.009 
-0.01 0 
-0.01 0 
-0.01 0 
-0.01 0 
-0.01 0 
-0.01 0 
-0.066 
-0.025 
-0.01 0 
-0.01 1 

0.007 
0.006 

-0.01 1 
-0.01 1 
-0.026 
-0.01 1 
-0.01 0 
-0.01 1 
-0.01 2 
-0.01 0 
-0.01 1 
-0.01 1 

0.023 
0.037 

-0.01 1 
0.004 

2790621 
281 7807 
2907763 
2930709 
2990403 
291 3998 
2881 408 
2884650 
2851 146 
291 7241 
298541 4 
2968538 
2892465 
2890054 
281 331 8 
281 2403 
2859625 
2878248 
288681 2 
2787296 
2892 1 33 
2933287 
2823461 
2907585 
2981 673 
2987553 
2974024 
3034383 
302981 0 
29801 82 

-0.009 2909393 

0.037 3034383 

-0.066 2787296 

-0.01 0 2907585 



CONSOLIDATED CONSENT AGREEMENTlFEDERAL FACILITIES COMPLIANCE AGREEMENT/ 
FEDERAL FACILITY AGREEMENT MONTHLY PROGRESS REPORT 

M0NTH:AUGUST 
YEAR: 93 

FA- Fernaid Envhnmenal Managanent Re* 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398704 
Gncinnati. Ohio 45239 Hamilton 

SELECTED RADON DATA REPORT 
(Monthly Summary of Seleded Sampliag Locations) 

I I AMM BKGD 

08/02/93 
08/03/93 
08/04/93 

08/06/93 
08/07/93 
08/oS/93 
08/09/93 
0811 0193 
0811 1/93 
08/12/93 
08/13/93 
08/14/93 
0811 5/93 
08/16/93 
08/17/93 

1.2 I 1 .0 0.8 (b) 
1.9 1.5 1.2 (b) 
1.8 1.5 1.1 0.5 (b) , 

1.4 1.4 I 1.1 1 .0 
1.2 1.1 0.7 0.8 
1.4 1.2 0.9 0.7 
0.7 0.7 0.4 0.6 
1.4 1.2 0.9 0.9 - 

1.7 1.4 I 1.1 1 .0 
1.1 1 .0 0.8 0.7 

I 0.6 I 0.6 I 0.4 1 0.5 I/ 
1.6 1.3 0.9 0.8 
1.3 1.4 1 .I 1 .0 1 
0.7 0.7 0.6 0.6 
0.8 0.9 0.6 0.6 1 

II 1 .o 1 1 .0 I 0.7 1 0.8 II 

08/18/93 
0811 9193 
08120193 
08/21 I93 
08/22/93 
08/23/93 
08/24/93 
08/25/93 
08/26/93 

08/28/93 1.4 1.4 1 .0 1 .0 
08/29/93 1.3 1.3 1 .0 1 .0 
08/30/93 1 .a 1.7 1.2 1.1 
08/31 193 1.4 1.3 0.9 0.8 

08/27/93 I .7 ! 1.6 1.1 1.1 

IMonlhly Averages: 11 AM54 AMM BKGD 1 

1.6 I 1.3 1.3 1 1 .0 
1 .I 1 .0 0.8 0.6 1 , /I 1.1 I .0 0.7 0.9 

1. "(a)" indieotes amsad data due to en me^^^ readingr. 
2. "@)"iadicawdatalossduetomalitamnlhmctiaa 
3. "(e)" indiaf€s cperator am m Fmgr;mMing malita. 

4. "(d)" mdiavs partial data loss due (0 reksatia~ dmmhar. 



I CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITIES COMPLIANCE AGREEMENT/ 
FEDERAL FACILITY AGREEMENT MONTHLY PROGRESS REPORT 

M0NTH:AUGUST 
YEAR: 93 

FACIU'IY: Feruald Environmental Managanent R e p  
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398704 
Cincinnati, Ohio 45239 Hamilton 

S-D RADON DATA REPORT 
( Monthly Summary of Selected Sampling M o n s  ) 

Monthly Averages: I 
AVERAGE e 
STANDARDLEGEND. 1. *(a)" mdidea d data due to- ndings. 

3. '(c)" indiata operaur am m PFOgnmming m a i m .  
4. "(d)" indiater ppthl dah kso due torrkutim dmaaitar. 

2. "@)" i dcak l  dah la5a due to mmhor mplhmctial. 

? 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY COMPLIANCE A G R E E M m 4  9 1 6 
FEDERAL FAClLlM AGREEMENT MONTHLY PROGRESS REPORT 

FACILITY: Femald Environmental Management Project 
U.S. Department of Energy 
7400 Willey Road, P.O. Box 398704 
Cincinnati, Ohio 45239 Hamilton 

K-65 SILO REPORT 
RADON CONCENTRATIONS 

Grab Samples of Headspace 

Concentration 
468,000 
57,000 
264,000 
79,000 
42,000 
33,000 
579,000 
793,000 

Concentration 
3,397,000 
3.51 2,000 

3,785,000 
2,949,000 

NOTES: 1 .  All values reported in pCi/L. 

REPORT GENERATED: 09/07/93 
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BENTONITE 
SEAL 5.0 Fr. 

SANO PACC 

23.0 Fr. 

TOP Of  
BpcToNlTE SEAL: d Y . 0  n 

TOP OF SAND PACK: 69.0 FT 

74.0 Fr lUP OF SCREEN: 

9 3 0  Ff BOlTOM OF BORING: 

NOTES: 

1) RISER PIPE IS U P L  IO. I10 STAINLESS STEEL 

2l SCREEN IS 

3) LCWER E N 0  OF S C R m  IS CAPPED WTH 

PIPE FLUSKTHREAOEO JOPJfs. 
IK IO. 318 STAINLESS STEEL 

PIPE WITH 0. pL Dc SLOTS. 

AN E N 0  U P  OR 
CEOLCGlf7,ZNGiNEEil: . .  



PIEZOMETER INSTALLATION SHEET - "4916 

RISER PIPE MATERIAL 31 b 5%;- \err 'j+ej, -- TYPE \hom,jor W('. \ \  
OIAMETES OF PERFORATED SECTION 4 . 0  RISER PIPE DIAMETERS: 

PERFORATION TYPE: 0-0. 4'18 -1.0. 4.0 1- * 

SLOTS a HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS ? - I O  Ft. \ Y f  +. \-A{? 
' B i -6-q-l  ' 

I I AVE2AGE SIZE OF PERFCRATIONS 0 . 0 2  :e JOINING METHOO !",&-- 

1 
1 '  i TOTAL P E R FOR AT E D A R E A 15 .o $4 5cce4 h t p e  - 4 h . L  , o . A  L c a d r d  

I 1 SIZE FROM - TC - FLUID - FROM - 

'- 
RISER PROTECTIVE PIPE LENGTH OTHER PROTECTlOh 14: -5 cd \A ,  h - 4  

PROTECTIVE PIPE 0.0. covcc 4 nc\d\uLh 

r- 

OISTANCE A8OVE /BELOW 
ITEM GROUNO SUf?FACE ($4 ) 

2.2. 

E L E VAT I ON 
0 

TOP OF 2lSER PIPE - 
GROUND SURFACE 0.0 
BOTTOM OF PROTECTIVE PIPE 

3O~@..$)&FI LL MATERIALS 

GROUT / ~&IUUY 62 s-L43 

BENTON I T  E 
SAN 0 

G8AVEL 

PERFORATE3 SECTION 

21EZOMETER TIP 

8OTTOM OF 30REHOLE 

GWC AFT€? INSTALLATION 

2.3 
0 . 0  ROTTOM 1.0 ~, 

TOP \o 8OTTOM 6 L)o TCP BOTTOM 

TOP 4 q  0 BOTTOM 6 5 . 0  .TOP BOTTOM 

.TOP 6 4 . 0  BOTTOM qZ.0  TOP BOfT@M 

TOP U A  BOTTOM TOP BOTTOM 

TOP 7r-1 0 8OTTOM 35 0 TOP BOTTOM 

ClZ. 0 4 t  
4 2 9 4 4  
7 4  4 C t  

. .  
. -  . -. .. * 



. .  



J * '  1 

3ATZ 28-JUL-93 
TIME 13:53:06 .e/ INORGANICS-EPM 

SAMPLE ID: 200008622 

1~~~~~~~~~~~ ?/A 
FACILITIES CRARACTZR 

vAME: RCRA PHASE I0427 

USER SAMPLi 6AMPLZ FAMILY ID: NO: 105320 930728154 JIIMOW 
STUDY: ZZATION SUBM~SSION ID: ioooooa777 
PROJECT I RELmSB NUMBER: 1000000441 
SAMPLING 6ITE: CBARCE NUMBER: RCGOl 

S CHARACTERIZATION DATE SAMPLED: 28-JUL-93 
SPL RECEIVED% 2 8-JUL-9 3 
LOGGED SINCE: 

SAMPLING 
MATERIAL 

GROUP : FACILITIE 
NAME: H32O/SOIL 

COMMENT: SEND RESULTS TO MIKB FRANK 
4 8  HOUR TAT 

FAX 7 3 8  -3207 

TASK ID: 300011486 DUE DATE: 30-JUL-93 
EOLDING TIME DAYS: 28 

INSTRUMENT CLASS/ AS&/ 
INSTRUMENT NAME EST CONC 

TASK APPROVED 
COMPONENT UNITS RESULTS DATE ANALYST BY // 

TASK ID: 300011487 DOE DATE: 30-JUL-93 
HOLDING TIME DAYS: 28 

INSTRUMENT NAME 
INSTRUMENT CLASS/ 

COMPONENT 
APPRO 

ANALYST BY 7 TASK 
UNITS RESULTS DATE 

TASK ID: 300011488 DUE DATE: 3 0-JUL-93 
XOLDXNG TIME DAYS: 2 8  

INSTRUMENT CLASS/ ASL/ 
INSTRUMENT NAME EST CONC 

. .  



I ' *  
?e 

DATE za- im-93 
TIME 15:53:06 

P. 03 ..e- .---. . .".,b A M A ~ V .  3 1  313OOOO I 

WORK CARD REPORT 
INORGANICS-EOM 

PAGE 2 

TASR 
COMPONENT UNIT3 RESULTS DATE ANALYST BY 

SOLID 

3 TASKS PRINTm 

*** m OF REPom ++* 



PO 'd L9998ELE 15 'ON XWd 

F 
f 

8 '  
9 



. 

OESCRIPTION 

I 
y l  I 
" I  

I 

REMARUS 



I 1 

I I 

I r r c  



.a VISUAL 
I 50.03. a2 

I O R I L L I N G  METHODS 

OESCRIPTION R E M I R  US 

6 PP - - i ; p  - 0 . 0  
3y = 7 6  c p h  cc 

- 
CC 6 

3 CL 

7 

3 6 

3 4 

7 
- 



H I 

I I 

I I 

I 

I 
I 

I 'V I 

I *  I 

A E mAa us 



. _. * 



OESCRIPTION 

W 
1 I 

- I  I 
' I  0 I N l  

I 



* 

a 

OESCRIPTION R E M I R X S  



- -  
VISUAL CLASSiFiCATlON OF SOILS 

blc 

DESCRIPTION 

. I  

I P  

REMARKS 

P-+,p = 0.0-. pp” 
Pa = 60 PC 



9 
17 
I Y  

I 



OESCRIPTION 



l D R t  LLlNG METHODS 

18 

7 

* a 
5 >- 
a :  Y 

a - 
7 
17 
27 

! c o i  

OESCRIPTION R EMA R US 



/DRILL ING METHODS - - 

9 
IY 
3 6  

Y 
‘ 9  
27 

* 
E 
Y > z  
Y S L  
6 

R E M A R U S  



I 

'" - I f5.* 

'1-2.7-5 
117.62 L 

7 
I2 
28 

OESCXIPTION 
R E M A R K S  



FERNALD 
RI/FS 

OESCRfPTlON 

I 

REMARKS 

- 



FE3NALD RVFS - INSTAWTION OMGRAM 
MONITORING W E L  NO. 

INNER WELL CAP 
I 
I 

I 

t 
VOLCLAY 
GROUT: Lt3.0 E. 

3 
BENTONITE 
SEAL L.1.b cy. 

SANO ?ACC 

76.0 q. 

SCREEN: 7 

lli 

TOP OF SANO PAC% %.O * 

Tbp Of SCREEN: 530 FT 



FERNALD 
RVFS 

* DISTANCE ABOVE/8ELOW 
GROUND SURFACE ( 1 ITEM 

Pay 16 U .  

EL EVATI ON 
0 

PIEZOMETER INSTALLATION -8  S 

TOP GF 31SE9 PIPE 

C-FiOUNO SURFACE 

SOTTOM OF PROTECTIVE PIPE 

RISER PIPE MATERIAL 316 ~ . , * . . / ~ 5 5  &e -- 
RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS 

JOINING METHOD Sc lF- 

0.0. 45% z 4 J  _ _ _ I .  0. 4.0 T U  

3 . 0  Fr 

0.0 
7.r F-7- 

~ ~ 

PROTECTION SYSTEM 

BOREHOLE FILL MATERIALS : 
&me- 4- 
GROUT / SLURRY 

BEN TON I T E 

SAND 

GRAVEL I TOP &/A IBOTTOM d!A I TOP 1 BOTTOM 

I PE8FORATE3 SECTION I TOP 53.0 F T  1 BOTTOM 6 8 . 0 F f l  TOP 



- 
DATE 26-JUL-93 WORK CARD REPORT J PAGE 1 
TIME 14:21:05 INORGANICS-EPM , mTim i,) I ,200fi 4 0 1 p/b SAMPLE FAMILY NO: 9307261400 24 --~ - 
STUDY: FACILITI CHARACTERIZATION SUBMISSION ID: 100000275C 
PROJECT NAME: FACILITIES CHARACTERIZATION RELEASE NUMBER: 100000043c 
SAMPLING SITE: CHARGE NUMBER: m o l  

MATERIAL NAME: M320/SOIL 

COMMENT: No comments entered. 

4 9  16 
USER SAMPLE ID: 107607 

SAMPLING GROUP: FACILITIES CHARACTERIZATION DATE SAMPLED: 23-JUL-93 
SPL RECEIVED: 26-JUL-93 p h c  LOGGED SINCE: - -- 7 3 5  - 

TASK ID: 300011188 DUE DATE: 27-JUL-93 
HOLDING TIME DAYS: 28 

INSTRUMENT CLASS/ ASL/ 
INSTRUMENT NAME EST CONC 

TASK APPROVED 
COMPONENT UNITS RESULTS DATE ANALYST BY 

SOLID 

.&ASK ID: 300011189 DUE DATE: 27-JUL-93 ~~ 

HOLDING TIME DAYS: 28 

INSTRUMENT CLASS/ ASL/ 
INSTRUMENT NAME EST CONC. 

9158)DET OF PARTICLE SIZE; 50% RETA 

TASK APPROVED 
COMPONENT UNITS RESULTS DATE ANALYST BY 
SOLID 

TASK ID: 300011190 DUE DATE: 2 7 -JUL-9 3 
HOLDING TIME DAYS: 28 

INSTRUMENT CLASS/ ASL/ 
~~~~~~~~~ 

METHOD/OPERATION INSTRUMENT NAME EST CONC 

~~~~~~~ E 2  :;RE% 
I 



,'E 26-JUL-93 
.ME 14:21:05 

WORK CARD REPORT 
INORGANICS-EPM 

r ' 
MPLE ID: 200008401 USER SAMPLE ID: 10760z; em$$) 16 

SAMPLE FAMILY NO: 9307261400 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
APPROVED TASK 

COMPONENT UNITS RESULTS DATE ANALYST BY 

SOLID . o o 1  i n c  5 3 7 - 2 ~ 3  &,/rfiq 

3 TASKS PRINTED 
*** END OF REPORT *** 



Grain Size,  S i  eve Weight X Retained Cumulative 
Number Retained, g X Retained 1/1000 inch 

Pan 

O r i g i n a l  - Duplicate 

Aver age 
x 100% - RPD ...................... 
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- 
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a 
0 

b 
b 
0 

1 
I 

DESCRIPTION 

G 
b 
b 
b 
b 
b 

- 

REMARUS 



4 -  

' S I  :tf 
c 

6 
b 
b 

OE SCRIPT ION 



U i I  

OESCR IPTlON 
- I  

REMARKS !I 

I 
I 



0 ESCR IP T I ON 
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REMARKS 



VISUAL CLASSIFICATION OF SOILS 16 

OESCRlPTlON 

b 
6 
0 

b 
6 
b 

b 
b 

b 

- 
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OE SCR I P T I ON REMARKS 



VISUAL CLASSIFICATION OF SOILS -49 16 

‘4.0 7 7 -PP &:ob 3 

6 
6 
6 

13 
b 
6 

G 
b 

0 

I R E M A R K S  



VISUAL CLASSIFICATION OF SOILS Or -4918 
PROJECT NUMBER 04.33 PROJECT N A M E  @WIV+ 3 v  -- 
BORING NUMBER 3Tba COORDINATES &j# ! )ATE 7/3/43 
ELEVATION dlfi  GWL. Depth d/p QatdTime N/fi I ) A T E  STARTED $7-1 3 v-7 

ICINEER/GEOLOCIST 7. S q ~ o h  Depth n/).a Date/Time d/fl I )ATE COMPLETED - ( / -y>  
3ILLING METHODS 

I, 

Lt 

I ,  
L 

G 

D - 

b i  

(0 

9 
b 
b 
4 
0 



-4916 ! 
VISUAL CLASSIFICATION OF SOILS 

PROJECTNUMBER fJc/ 33 PROJECT NAME F d l ( , , ~  wc ( 1  
.?ING NUMBER .-? 7 C  C COOR D I N  ATE 5 .  

E LEVATION:  GWL: Depth Pate/Time 

ENGlNEERlGEOLOCIST ,&& <./ Depth Da t c /T i  me 

DESCRIPTION 

' /  I 

REMARKS 



VISUAL CLASSIFiCATlON OF SOILS 
(PROJECT NUMBER O Y  7 3  1 

%a 

OESCRIPTION 



FERNALU 
RliFS 

n u  33 [PROJECT NUMBER 

,R ING NUMBER 3 700 
ELEVATION:  

-49 16 VISUAL CLASSIF1CATION OF SOILS 
PROJECT NAME.  7 r n X / , > #  W t f l  . 
COORDINATES OATE 5 - y - 7 3  
GWL: Depth Qate/Timc OATE STARTED 7- /3  73 

j z &  i 

DESCRIPTION 

--- 



FERNALD RVFS 

3q00  
INSTALLATION DIAGRAM 
MONITORING W E U  NO. 

t 
VOLCLAY 
GROUT: dd.0 Fr. 

t 
BENTONITE 
SEAL N 4  Fr. 

SAND PACK 

2C.c' Fr. 

SCREEN: 

@ Fr. 

TOP OF 
BENTONITE SEAL //A F 

r 

TOP OF SCREEN 7S@ F T I  

B O r r W O F  SCREEN: q5::o , FT 

i 



PIEZOMETER INSTALLATION SHEET -49 1 

r 

TYPE rca'4t9 u,+ / / RISER PlPE MATERIAL 316 5 G44-&5 5 / 7 4 (  
DIAMETER OF P E ~ O R A T E D  SECTION 4,0 "ZD RISER PIPE DIAMETERS: 

PERFORATION TYPE. 0.0. -1.0. $4 0 .  
4 yf 

SLOTS HOLES SCREEN a LENGTH OF PIPE SECTiONS 7-/0' / -  >-I, / -2' 

AVEiiAGE SIZE OF PERFCRATIONS /Or@ JOINING METHOD 5 c R l d  Ty/q  F / w 4  
TOTAL PERFORATED AREA /Of@ ZI'*rT T4,t4<Cjt3(/ 

/I 

I - / 0 ' 5 L r p . - * r  4. r l  I' sl. "p 

/' 

i 

RISER PROTECTIVE PlPE LENGTH ' 
/o,% /IC/ PROTECTIVE PIPE 0 0. 

PIEZOMETER DESCRIPTION 

OTHER PROTECTlOh / f t , u ~ / /  LL , L f /  COdW 

W # T (  & r / (  

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOAEHOL&FILL l O d L / i C  MATERIALS: 
GROUT/SLURRY 
BENTON I T E 

SAN 0 

GRAVEL 

PERFORATED SECTION 

PIEZOMETER TIP 

BOTTOM OF BOREHOLE 
G'aL A F T E 3  INSTALLATION 

OISTANCE ABOVE/BELOW E L  E VAT1 ON 
GROUND SURFACE CfT) 0 

7 . 0  
0.0 
2,5- 

J-LI 0 0  a m ?  /,II 
_ _  TOP /o BOTTOU 6 7 6  TCP BOTTOM 

BOTTOM -TOP d# BOTTOM -TOP 

,TOP C;TC BOTTOM 976 TOP BOTTCM 

TOP BOTTOM TOP BOTTOM 

TOP 757@ BOTTOM 95-p TOP BOTTOM 

97 0 
p-, 5- 
/p  9 



DATE . 04-AUG-93 
TIM3 16:01:38 

WORK CARD REPORT 
INORGANI CS -EPM 

PAGE 

SAMPLE ID: 200009226 USER SAMPLE ID: 109909 
SAMPLE FAMILY NO: 9308041600 

s1 lJ0Y : 
PROJECT NAME: 
SAMPLING SITE: 
SAMPLING GROUP: 
MATERIAL NAME: 

COMMENT: SEND 
2 DAY 

*************** 

FACILITIES CHARACTERIZATION 
RCRA PHASE I1 - 12 WELL PROGRAM 
FACILITIES CHARACTERIZATION 
M320/ SOIL 

S TO MIKE FRANK, JOEL WRIGHT 

TASK ID: 300012532 

SUBMISSION ID: 
RELEASE NUMBER 
CHARGE NUMBER: 
DATE SAMPLED: 
SPL RECEIVED: 
LOGGED SINCE: 

**************** 

.. 

*** 
DUE DATE: 0 6 -AUG-9 3 
HOLDING TIME DAYS: 28 

10 0 0 0 0 2 
1000000 
m o l  
30-JUL- 
04-AUG- 

'******* 

885 
509 

93 
,9 3 

,**** 

INSTRUMENT CLASS/ ASL/ 
INSTRUMENT NAME EST CONC 

/I 
TASK 

UNITS RESULTS DATE COMPONENT 

SOLID .001 i n c  7 
/ /  

TASK ID: 300012533 DUE DATE: 0 6-AUG- 9 3 
HOLDING TIME DAYS: 28 

INSTRUMENT CLASS/ ASL/ 
EST CONC METHOD/OPERATION INSTRUMENT NAME 

TASK 
RESULTS DATE COMPONENT UNITS 

SOLID .001 i n c  

TASK ID: 300012534 06-AUG-9 3 DUE DATE: 
HOLDING TIME DAYS: 28 

INSTRUMENT CLASS/ 
METHOD/OPERATION INSTRUMENT NAME 



DATE 04-AUG-93 
TIME 1G:01:38 

SAMPLE ID: 200009226 

WORK CARD REPORT 
INORGANICS-EPM 

PAGE 2 

USER SAMPLE ID: 109909 -4916 
SAMPLE FAMILY NO: 9308041600 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TASK APPROV 

COMPONENT UNITS RESULTS DATE 
SOLID .OOI inc 9 

3 TASKS PRINTED 

*** END OF REPORT *** 



-49  1-6 ! 

Checked by: 

METHOD: 9158 S I F V E  A NALY S IS 
MATERIAL : 

Date analyzed: 

CUSTOMER NUMBER: 16 4% 9 
SAMPLE NUMBER: 

Sample Weight: l/q, ?? J g 

Si eve 
Number 

10 

20 

40 

60 

100 

200 

PAN 

Original - Duplicate 
Aver age 

Analyzed by: 

- .  
- . .  - .  

. .  . 

X Retained 

19.2 ( 

X 100% - RPD 

Cumulative 
X Retained 

2/14 J 

w, x 100% 

Grain Size, 
1/1000 inch' 

78.7 J 
33.5  J 

3 .0  

3-6-73 

GRAIN SIZE RETAINED 90% ? / 
50% 21 J 
40% 50 J 







8-5-13 

.L 

, 



9-5-43 

b 





RVFS 

.-, 

PI E20 METER 1 NSTALUTI 0 N SHEET -49 16 

OTHER PROTECTiOh /- RI5E3 PROTECTIVE PIPE LENGTH >- --- 

_ -  

P!EzOM€TES NO. Q l l C c i l  DATE OF INSTALLATION e..-;. .j3 
BORE3OLE D R I L L I N G  

TYPE 
DlAMETEi3 OF ?€.?FORATE3 
P E3 FOR AT 1 ON 

SLOTS 

PROTECT 10 N SYSTEM 

CASING SIZE (SI USE2: 

r n 1 c . P '  

.- 
RISER PIPE DIAMETERS: 

.. . 



VOLCUY 
GROUT: /Lao  

BENTCNITE 

SEAL FT. 

I' 

TOP OF SANO PACE N d  FT 

TOP OF SCREEN: #%I Fr 



VISUAL CLASSIFICATION OF SOILS k 049 
PROJECT NUMBER. P. 0 3. 1s PROJECT NAME: C R r/ P ~ ~ S C ~  
BORING NUMBE R. 

ELEVATION: GWL: 000th QataiTima 
ENGINEER~GEOLOGIST 

COOR 01 NATES. DATE: 8 - S - 9 3  8 .* //o 9 2 
DATESTARTED. 9- c- 53 

0IOl)l I)rtriTima DATE COMPLETED. 8 -0- 7 3 1 
LACE / OF 4 ORlLLlNG ME7 bc'R - 1 

R E M A R K S  

2 . 0  

7 
- 

3 

e 
- 
7 

L 

c'; 3.. 5 4 





13r4G8 3 0 F  4 

I 

FERNALD RVFS 
INSTAUATION DIAGRAM 
MONITORING W E U  NO. 

1 I D 7 2  

TOP OF RISER: Nc( Fr 
M U S U R E M E N T  NOTCH 
INNER WELL CAP 

wNcRmpM I 
t 

f 
VOLCUY 
GROUT: L - s '  Fr. 

1 

BENTONITE 
SEAL / y h  Fr. 

SAND PACK: 

Fr. 

SCREEN 

/vu Fr. - 

-49 16 

TOP bF SCREEN: m F T  

F BOTTOM OF BORINO: 7. 5 

M A E S I A L S  USE0 

%KO V P E  A N 0  CUANnlY. (V A 
ZENTCNITE ?ELLETS (SCIALLCN BUCKETS): 1.4 PIPE. FCUSKTHREMED JOINTS. 
3AGS CF VCLCLAY GFiCUi 2-r 

1) RSER PIPE IS , L d W  10. 316 STAINLESS STEEL 4) WATER OEPTH ANO MTE f l  17p A 
S) TOP OF CASING IS SECURED WITH A 

6) PARENTHESIS I N O K X E  E P T H  8ELC.N 
2) SCREEN 1s - ".cLIN IO. 316 STAINLESS STEEL STAINLESSSTEEL U P .  

AMCL'NT CF CEMENT. I d#b' PIPE WITH a L  PL SLOE. 



FLUID NA FROM / t ~  TO SIZE md FR@M TC FL~.  

FLUID fi.19- FROM TO / v A  

E L €VAT IO N DlSTANCE ABOVEIBELOW 
GROUNO SUf?FACE ( F r )  0 ITEM 

TOP OF RISER PIPE I 

SIZE M R -  FROM TC 

4 

t 

TYPE A/&- 
DIAMETER OF PERFORATE0 SECTION n / A  

PERFORATI@N TYPE: WA- 

AVERAGE SIZE OF PERFCRATlONS r / A  
TOTAL PERFORATED AREA dfi 

SLOTS @ HOLES @- SCREEN @& 

RISER -- PIPE MATERIAL N A  

RISER PIPE DIAMETERS: 

0.0. -1.0. W H  . 
!-ENGTH OF PIPE SECTIONS ~ 2 4  

JOINING METHOD flT 

RISER PROTECTIVE PIPE LENGTH 

PROTECTIVE PIPE 0.0. 

OTHER PROTECTlOh LO-* UP / - O Z - * ~  

a = m s f i e s ,  c o ~ c , e s r ~  7 - n  Q.O ~ + - y  



FZRNALD 
RVFS 

 BORING I 
ELEVATlbn;  

('i 

- 
C C  

- 
C L  

c 

P f C , ' & i - A  1 

k 
Dri 

Dril 
SAA = Same As Above 
N/A = Not Applicable 

Background =, ' / b  .c' sa 
Test. c .  6. , U T ~ P  

llin? Contractor: Pennsvlvania Drillinn 
linu Equipment : 

Driller : T.~ c - - h  .- ., - - -  

Helper : J--A A L - ~ C . ~  
S collected per ASTM Standard Penetration . _  Sample 

A l l .  co 
f 

t L o r =  identified by the Munsell .Color Chart 



I SAA 

I L'C 07cs8 r -A 
1 

4 





A 

8-IC- j j 

O E t t R I C t I O N  

I 
I 

0' 
E a 
W 
Y u m 
3 



T 
CEMENT: 1.f Fi. 

I 
... . . ..., .-.. . . .  

FT TOP OF SANO PACE 

TOP OF SCREEN: FT 



WFS 
P1 E20 METER INSTALLATION SHEET 94916 i 

BOREHOLE DRILL1 NG 

. -- 



Q L;. 





, 



-- 

I 

I I  -49 1'6 

. ..... . .  .. ... ̂,\ . . . . .. . . . . . . . .I .  :. 

TOPOFSANOPACR &4 Fr 



RI/FS 

.-, 

BOREkiOLE ORlLLlNG 

RISE.? PROTECTIVE ?IPE LEN , OTHER PAOT"' 
pR 3 L - + - = - ! P & .  -a?- 0. - 

P! EZOMETEF? DESCRIPTION 

PROTECT1 0 N SYSTEM 



VISUAL CLASSIFICATION OF SOILS A 916 i 





- 4 9 1  
VISUAL CLASSlFlCATlON OF SOILS 

-/+- 

./6 - 

OESCRlPTlON 

i 
f 
> 
m 
u) U 

b 
6 

! 

R E M  A R K S 

T ; I h  ,, 



RVFS 

TYPE r d h  

PERFORATION TYPE: p \fi 

TOTAL PERFORATED AREA N \R 

DIAMETER OF PERFORATED SECTION . r~ \-A 

SLOTS 0 HOLES SCREEN 0 
AVESAGE SIZE OF PERFCRATIONS /J Ifi 

-4918 I PIEZOMETER INSTALLATION SHEET 

RISER PIPE MATERIAL ~ \ f i  
R I S k  PIPE DIAMETERS: 

. 0.0. M\P 1.0. hl.h9 
LENGTH OF PIPE SECTIONS hi A 

JOINING METHOD /J IA 

PROJECT NAME W.s '5 / P w 5 a  FIELD ENG./GEO. B.L. MQ~J-CR OATE d ~ h 3  - 
BORING NO. \\Qc\'b '. . 

BOREHOLE DRILLING 

PRCJECT NC. so .o.\ b CHECKED BY OAT€ 

PIEZOMETER NO. *\% DATE OF INSTALLATION h)\* 

PROTECTIVE PIPE 0.0. N \is 

TYPE CIFBIT kalyh~ kcr\ U G t A  
DRILLING METHOD QOLM & hum 
DRILLING FLUID (S) USED: CASING SIZE (SI USED: 

PIEZOMETER DESCRIPTION 

TOP OF RISER PtPE 

BOREHOLE JILL MATERIALS : 
CC*tV 

GROUT/SLURR'f 

9ENTONlTE 

SANO 

' GRAVEL 

PIEZOMETER TIP 

I GWC AFTER INSTALLATION 

DISTANCE ABOVE /BELOW E L E VAT ION 
GROUND SURFACE (ff 1 0 , 

fJ \A  I I 
0.0 

P lfi 1 



FERNALO RVFS 

3.0- \\09% 
INSTAUTION DIAGRAM 
MONITORING WQL NO. 

MEASUREMENT NOTCH 
INNER W E U  CAP 

+ 

FT. 
BEErTCNliE 
SEAL 

A 

SCREEN: 

- 

I' 

....,  *.A'.. . . '':~..;.:>.: .... . .:.:: . 1 

.. . .. .: .... ..: .... .. . ... .. . . 

i 

Fr TOP OF SCREEN h 

8olToM OF SCREEN: Fr 

PIEZOMETER TIP. N I 



VISUAL ClASSiFiCATlON OF SOILS -4916 j 

03.74 
Q,. I; 



WVFS 

, 
i ! - 
I 

I 1 :  c I I 

OE SCR l P T l  ON 

l6 15/04 

I 
I 

I 
t' i I i//  - 

I ' I  
t 

I 

I 

R E M A R K S  



; :. 
~ - .. .1 --.. - ~ 

I - 
916 PIEZOMETER INSTA~LA~ION, r .- s i = j ~ ~ q  

/ 

PROJECT NAME C h > -  //)#A st2 L mG./GEO. I?. E, ~ C I Q  ~FKDATE J/AuG 93 

L .p CHECKED e y  DATE 
PRCJECT NC. so. 01- 
BORING NO. / / C L S L  4 .  

PIEZOMETER NO. - 
BOREHOLE DRILLING 

DATE OF INSTALLATION ) / ,406 7 3 

P I A  . TYPE 

DIAMETER OF PERFORATED SECTION W h  
PERFORATION TYPE: 

SLOTS 0 HOLES a SCREEN 0 . 
AVERAGE SIZE OF PERFCRATIONS /v!4 

4 3  TOTAL PERFORATED AREA 

BOREHOLE DRILLING 

RISER PIPE MATERIAL - .- 
RISER PIPE DIAMETERS: 

0.0. &!!A 1 .0 .  &/!-A . - 
LENGTH OF PIPE SECTIONS 

JOINING METHOD U / A  

RISER PROTECTIVE PIPE LENGTH U1.q OTHER PROTECTlOh N ~ A  

AJ /A PROTECTIVE PIPE 0.0. A/// 

I I E L E VAT! 0 N 1 
I I 

0.0 GRI - -  --c 

&/A BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 

TCP BOTTOM 

I TOP I TOP BOTTCIM 

I TOP +/A ( e o m M b / ~  TOP BOTTOM I , 

GROUT /SLURRY BOTTOM -- 

I 3CLN U 

I/ TOP BOTTOM 
U n v v C L  I TOP I mrmu 

I 

PERFORATED SECTION 
PIEZOMETER TIP 
eo 

I N / d  7 I 
I TTOM OF BOREHOLE 



_. _. _ I  .- . .". Y 

INSTAUAT'DN DIAGRAM 
MONITORING W a L  NO. 

I l l  0 z 

TC)P OF arSER: 

MEASUREMENTNOTCH 
INNER W E U  CAP 

CONCRETE PA0 

r-l 

CEMENT k/p Fr. 

VOLCUY 
GROUT: 7 m. 

BENTONITE 
SWL &I FT. 

SCREEN: 

TOP OF SCREEN f i  /' FT 

eonw OF SCREEN b/& 

PIEZOMETER np m/4 F T  

r Fr BOnOM OF BORING. 

. , .._- 1, . ~ - - - ._ - .. . . .  it 3.77 





i 



I I  
I 

CEMENT: FT. 

VOLCLAY 
GROUT 7*d n. 

BENTONITE 
SEAL fib Fr. 

SCREEN: 

J& r m. 

... ..,: .,... . .:: . I 

J - roEP 

TOP OF SCREEN. uo F 



RI/FS 

.-, 
~ ~~ 

I i p d T a L  PERFORATED AREA 
- ~ 

PROTECTION SYSTEM 

OTHE.3 ?ROTE2TlOh 
7 I- RISE3 PROTECTIVE PIPE LENGTH 

P ROTF.7- * E O . @  





VISUAL CLASSIFICATION OF SOILS 

OESCRIPTION 

SAA = Same A s  Above 

B a c k g r o u n d  = 
Drillinu Z q u i p m e n t  : AdLu-n N / A  3 N o t  Applicable Driller : TD~- 

I,.! I.. 83 



FERNALD RVFS 
INSTALLATION DIAGRAM 
MONITORING W E U  NO. 

111n1 ,,.- I 

TOP OF RISER: Fr 

MEASUREMENT NOTCH 
INNER W E U  CAP 

T- 

t 
VOLCUY I 

SAND PACK: 

Fr. 

1 

7 
I I  

TOP OF MA 
BENTWITE SEAL: Fr 

TOP OF SCREEN: W A F T  

BOlTCM OF S C R E W  N A  . F 

BOlToM OF BORINO: 9 . 0  Ff 

BOREHOLEOIAMETER IN 

MAERIALS USE0 NOTES: 

U N O  TYPE AN0 CUANnTY' MA 1) RISER RPE IS *IN IO. 316 STAWESs STEEL 

3ENTCNlE PELLETS (SWLLON BUCKETS). /vd PIPE. FWSKTHREMEO JOP(= 

BAGS CF VCLCUY GROUT 3 2) SmEm Is 2 IH IO. 3ia STAINLESS STEEL 
AMOUNT 3F CEMENT 

4) WATER DEPTH AND M T E  ld CFI 

5) TOP OF CASING IS SECURED WITH A 
STAINLESS STEEL U P  

I J A G  PIPE WITH 0 . L  BI SLOTS. 6) PARENTHESIS INDICAE CEPTH B E L ~ W  



7- *-$ 

1.6 PIEZOMETER INSTALLATION SHE€T -49 
p R O J € C T N A M E  CRO 5 W-6 E FIELD E N G J G E O .  'izIkc7( DATE @-7-93 
PRCJECT NC. SO- 03. (8  CHEC%ED 8 Y  DATE 
BORING NO. 1 1 t 0 7  c .  

PIEZOMETER NO. M A  OAT€ OF INSTALLAT~ON 33-7 -73  

BOREHOLE D R I L L I N G  
DRILLING METHOO AUGGJZ 

ORlLLlNG FLU10 (S) USED: 
AUGerC - TYPE @F BIT 

C A S I N G  SIZE (SI USED : 

TYPE w4 

PERFORATICIN TYPE: /vA 

DIAMETER OF PERFORATED SECTION MA 

S L O T - H Z ~ ~ - N  i 
AVEi7AGE SiZE OF PERFCRATlONS 
TOTAL PERFORATED AREA IVA 

EL €VAT ION DISTANCE ABOVE/EELOW 
GROUND SUAFACE (e 1 0 ITEM 

TOP OF RISER PIPE 

RISER PIPE M A T E R I A L  ~ 1 4  
RISER PIPE DIAMETERS: 
-- 

0.0. N4- - I .  0. K 4  

LENGTH OF PIPE SECTIONS M A  

JOINING METHOD 

'. 

RISER PROTECTIVE PIPE LENGTH rc/* 

PROTECTIVE PIPE 0.0. M A  

.. 

OTHER PROTECTlOh Cdo-* / . O c c ~  --r t1-u 

S U A F e G  , CO-%- 7 0  0.0 he=,. 



RI/FS 

I G  
:NGINEER/GEOLOGIST 7,  

DE SCA I P  T I ON 

b n ,  
5 P P  

M L  

I 

C L  



FERNALD 

c. I 

RI/FS 

? 

-- 

cc; .I 

DE SCRIPT ION 

>c P 

I 
n 

R E M A R K S  

-1 \ 
J 



FERNALD RVFS INSTAUATION DATE: - 8 - 
INSTALLATION DIAGRAM 
b + e M m w e w +  No. sal L h i t 1 6  

HFloM - 
TOP OF PROTECTIVE WEU COVER W J 6 FT 

3 \ \ \ 3 y  t- io 

TOP OF RISER: 

MEASUREMENT NOTCH 

INNER W E U  CAP 

CEMENT FT. 

s-. 5 Fr. 
VOLCUY 
GROUT: -8 BENTONITE 

SANO PACK: 

. i lk Fr 

SCREEN: 

rJ/n- Fr. I 
- 1  I 

I -  

' . . : . .  , : ,.; . .  . . . ... A X. .... . '. 
. .  . . . . .. .. . .  
: ,?'-.'..', , .,.. , .  ' .  . .... , ... . . .  

. .  . . .  . . . .  < 

TOP OF 
BENTONITE SEAL: +-- Fr 

TOP OF SAND PACK: 1.- FT # 

TOP OF SCREEN: 4 / L  FT 

eorrw OF SCREEN. P/f- F 

PIEZOMETER TIP. v f -  f=T 

80nW OF BORING. b,a F 



PROJECT NAME 5ch ~ 7 j , a y  Z n d e s h y d i o d  FIELD ENG./GEO. DATE B-’%’-’=lJ 1 I 
PRCJECT NC. 9 . 0 3 . I ‘ d  ’ CHECKED BY OAT E 
BORING NO. +\\\38 E ‘cp -. 

BOREHOLE DRILLING 
PIEZOMETER NO. tJI  It DATE OF INSTALLATION 7 -  8-73 

RISER PROTECTIVE PIPE LENGTH P I +  

PROTECTIVE PIPE 0.0. tJIP 

DRILLING METHOD /-(ad L c + ,  

DRILLING FLUID (SI USED: 
FLUID ~ J l l -  FROM u/+ TO 
FLUID J / +  FROM d / +  TO 

PIEZOMETER DESCRIPTION 

OTHER PROTECTlOh M l r t  

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F ILL  MATERIALS’ 

GROUT/SLURRY 

GENTON I T E 
SAND 

GRAVEL 

PEFi fClRATE3 SECT1 ON 
PIEZOMETE3 T IP  

@OTTOM OF S O R E ~ ~ O L E  

G’NI- A F T € ?  I N S T A C L ~ T I C N  

DISTANCE ABOVE /BELOW 
GROUNO SURFACE ( ) 

E L  €VAT ION 
0 

rJlP rJI I L -  

0.0 rJ/& 

U/ P tJ / , 1 - -  

C C M L N ~  Lzf%pr 7 

TOP J < BOTTOV &,a TCP BOTTOM - 
TOP BOTTOM TOP BOTTOM 

TOP BOTTOM TOP BOTTCM 

TO P BOTTOM TOP BOTTOM 

TOP 8 0 T TOM TOP BOTTOM 

$1 4- tJl IC- 

6 3  b* t- 

U/,c-  I k l b  



FERNALD 
RVFS 

' . a  ,;: \ 

c .  3 

- 

. . .. . :. . . . - '  . 



1 

'. 5- 

R E  M A R  K S 

. , .. 



TOP OF RISER: 

MEASUREMENT NOTCH 
INNER W E U  CAP 

i 7 0 4 9 1 6  

VOLCUY ' / 
GROUT: .$ 3 FT. 

SAND PACK 

P i  n- -= 
SCREEN: 

j / r  Fr 

I' 

I . **. , 

BOREHOLE O I A M E T E R L I N  

TOP OF 
BENTONITE SEAL 

TOP OF SAND PACK. @lo- Fr 

TOP OF SCREEN P / ( t  Fr 

BOlTOMOFSCREEN P /  0 F 

BOTTOM OF BORING. 6. 9 I 



1 DRILLING METHOD J.-(c,-,-a 

I 

ORlLL lNG FLUID (SI USED: 
FLUID S /  FROM u / f i  TO Q / L  I FLUID & I F ,  FROM IJ/* TO 41" 

PI E ZOMETER DESC R I PTlON 

ITEM 

TOP OF RISES PIPE 

PER FO RAT I ON 

TOTAL PCRFORATED AREA . 
PROTECTION SYSTEM 

~ 

RISER PROTECTIVE PIPE LENGTH k 

PROTECTIVE PIPE O.D. $1 r- 

~~ 

GROUNO SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  M A T E R I A L S :  
GROUT/SLURRY 

EEN TON I T E 

S J N O  

GRAVEL 

F E .3 FOR A T  E 3 S EC T I ON 

PIEZOMETE3 T I P  

EOTTOM OF E?EE;iOLE 

G*-Vl- 2F T E ?  !>JS T A L L  AT I C ? ~  

SIZE 
SIZE FROM 

I .  0. 
LENGTH OF PIPE S E C T I O A  

JOINING METHOD 

OTHER PROTECTlOh FJI k 
I 

DISTANCE ABOVE /BELOW EL EVATI ON 
CROUNO SURFACE ( 1 0 
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FERNALD RVFS 
-No. Sor L -&X\tJG - \\\30 E -cl 

INSTAUATION DIAGRAM 

wNmmpN I t 
CEMENT o.>/ FT. 

I VOLClAY 
GROUT $4 s' FT. 

BENTONITE 
SEAL old- Fr. 

SAND PACK 

bJ !.- Fr. 

SCREEN: 

Fr. 

INSTAUATION DATE: - - ' 
HEKWT 

FT &I- 
- 

TOP OF PROTECTIVE MLL COVER: - B "- 
.L- Ga 

TOP OF RISER: V I @  f l  

BOlTOMOFCEMENT 0 .  < f l  

BOlTOM OF 

TOP OF 
BENTONITE SEAL NIP- Fr 

TOP OF SAND PACC 

;, TOP OF SCREEN: 1 

'6 

I 



BOREHOLE DRILLING 

E m  a 
TOTAL PERFORATED AREA 

+ 

I 
LENGTH OF PIPE SECT~O&---, 

JOINING METHOD 

I GROUND SURFACE 

RISER PROTECTIVE PIPE LENGTH J / Y C  

PROTECTIVE PIPE 0.0. dl& 

BOTTOM OF PROTECTFVE PIPE 

BOREHOLE F I L L  M A T E ~ I A L S :  

GROUT /SLURRY 

BENTONITE 

SANO 

GRAVEL 

?€SFORATE3 SECTION 

PIEZOMETE.3 TIP 

@OTiOM OF 30REHOLE 

G'IVC A F T E 3 ! N S T A L L  A T  IC pJ 

OTHER PROTECTlOh d l *  

0.0 

DISTANCE ABOVE/BELOW E L E VAT I 0 N 
GROUNO SURFACE ( 1 0 ITEM 

r N I+ i Slh  
TOP OF RISE2 PIPE 

BOTTOM 

BOTTOM 

TO P BOTTOM 

b.0 
r J I  e 

O l r t  

\ I 
TCP\ I BOTTOM 

\ 
- -  

.TOP BOTTOM 

TOP T T T C M  

TOP 

TOP 

\ 

J / k  

u/ IC 

Ai/fl 
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VISUAL CLASSIFICATION OF SOILS 
L 5 -  

% 
LV (l.u~*s C q c h - a  PROJECT N A M E  5 ~ s u ~ 5 ~ ~ ~ c . L c  sed 

-ROJECT N U M B E R  p, 0 3 ,  \ 8 
E-3 C O O R D I N A T E S  D A T E  g-1-$3 I I 3 0 R I N G  N U M E E R  dl I lq 

! L E V A T I O N  GWL Depth Qate/Tirne D A T E  S T A R T E D  v- 7 -  p 3  
i N G I N E E R / C E O L O G I S T  (- - Depth DatdTlmc 
I R I C L I N G  METHODS &,-A 

D A T E  COMPLETED 
f 

OF -= 7 -  
> 
a 
Y -  > 
0 
u -  
a 
u 

L . 0  

6 . 0  

c. 0 

OESCRIPTION 

SA 6 

R E  .MA A K s 



FERNALD RVFS 

TOP OF RISER 

MEMUREMEHT NOTCH 
INNER W E U  CAP 

IL wN-pw I 

+ 
VOLCLAY 
GROUT 5,5/ FT. 

SCREEN 

&n- 

.. . 

TOP OF SAND PACC id/.- FT 

TOP OF SCREEN: h l l k  

BOTTOM OF SCREEN. r J l Q  FT 

BOlTGM C.F BORING. I .  3 F 



PROJECT NAE 
PRCJECT NC. 
BORING NO. 
PIEZOMETER 

OTHER PROTECTlOh h ) ) ?  I 
PROTECTIVE PIPE O.D. r-'l k 

P E Z M E E R  INSTALLATION SHEET 
c.I-LC 5cuf-e- CTL-4 5 L 5 5 l 4 C C L  .-r;rn49&6 

PROJECT NAME Lil A C - p I l -  xhjcSh-qchad FIELD ENG./GEO. T L q -  0 E 7-7-73 
PRCJECT NC. 5 7 . 0 3  8 CHECKED BY OAT€ 
BORING NO. * \ I \  Y i  E- 3 
PIEZOMETER NO. DATE OF INSTALLATION 3 - 1- c 3 

DISTANCE ABOVE/BELOW 
ITEM GROUND SUf?FACE ( 1 

YJI+ 
0.0 

TOP OF RISER PlPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: /EF-i12vJi 0 a c E W v T  0 5- 
GROUT / S L U R R Y  TO P 0 BOTTOM b.c 
BENTON I T E TOP BOTTOM 

SAND TOP BOTTOM 

GRAVEL TOP BOTTOM 

PESFORATE3 SECTION TO P B 0 T TO M 

tq vr- 

BOREHOLE D R I L L I N G  

E L  €VAT ION 
0 

M ) I  r 

U l r .  
ul  P 

TCP BOTTOM 

TOP BOTTOM 

TOP BOTTPM 

TOP BOTTOM 

BOTTOM TO P 

PIEZOMETER OESCRI PTlON 

+/ + 
d . 0  

ul+ 

PIEZOMETE3 TIP 
aOTTOM OF ~ORE-IOLE 

G'NL AFTEZ INSTALLATICN 

(I- 

4 fL 

ul IL 

. .  
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t 

VOLCUY 
GROUT: 5. 5' FT. 

t 

I ~I , I;"": .,.,.., :. . 
. .  .. ,-;:5,....>;: .... ................ I ::.. ............ 
. . .  ....:...~A,.::..: i . . .  . . . . .  ..;..:>.: . . . . .  .. ..-. . .  . .  j:- .... 

.. -.^ .%. ..... .. .\. ....... . .  . . . .  . . . . .  . .  
. . . . .  -. " . . . . . .  

I (DE- 

BOlTOMOFCEMENT: 0 .T FT y 

BOTTOM OF 
PROTErnEWEUCOVER: N I P  Ff t 

BEMONITESEAL v / +  Fr \ 
TOP OF 

TOPOFSANOPACK. IIJ\+ FT 

TOP OF SCREEN: hl} P- FT 

BOTTOM OF SCREEN: ,wj+ F; 

, ,  . . . . . .  . . I . l  ... ::;{'. 



PROJECT N A M E L r  Y C ~ , , I ; ~  InUeyh.qc,j,-o, 

PRCJECT NC. 9 . 0 3  .\I8 J 

PIEZOMETER NO. 

B O R E H O L E  D R I L L I N G  

BORING NO. -IT IllCtL E - L  
dI rr, 

I 

DRILLING FLUID (S) USED: 

FLUID FROM ulic TO P / k  

, - 4.gD&&-L -Ci 3 - FIELD ENG./GEO. T.  L a y -  

CHECKED BY DATE .. 

SIZE FROM TC 

DATE OF INSTALLATION 2 - L -  $3 

PERFORATION 

TOTAL PERFORATED AREA 

P R O T E C T I O N  S Y S T E M  

~ R ~ R I A L  

RISER PIP METERS: 

JOINING METHOD 

OTHER PROTEC 

GROUTISLURRY 



rrr/rs 

VISUAL CUSSiFiCATlON 
PROJECT NAME: 

LEVATION: - ,- 

AILLING METHODS: 

a 

OE SCR l PTl  O k  REMnRKS 

4 

I 

z 

? IC-- 

- 



H A  
MEASUREMENT' NOTCH Fr 

TOP OF RISER: INNER W E U  CAP 

1 

CEMENT 

VOLCLAY 
GROUT: 0 

SANO PACK. 

'54 Fr 
SCGEEN: 

I I  I a 

i 
Fr TOPOFSCREEN: . 

Fr 

I 

Fr PIEZOMETER np. 

I BOlTOMOFBORING. / 3 c? c7 , 



WE20 METER I NSWLWTI 0 N SHEET 

u 
DRILLING METHOD L b / L  >&as- 
ORlLLlNG FLUID (S) USED: 

FROM f 
e-7 ,Y TYPE @F EIT&/'-, 6 ~ 

CASING SIZE (SI USED: 
S I X  FRCIM Q$ TC 

TYPE 

DIAMETER Of PERFORATED SECTION HA 
PERFORATICIN TYPE: & 

SLOTS 0 HOLES 0 SCREEN 

AvESAGE SIZE OF PERFCRATIQNS rJ/rt b4-L 
rOT& PERFORATED AREA 

i 

RISER PIPE MATERIAL N/~A. 

R l h  PIPE OIAMETERS: ~ 

0.0. ? !  1.0. 1% . - 
LENGTH Of PIPE SECTIONS 
JOINING METHOD U/A 
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.' - 49 1-6 VISUAL CLASS~FICATION OF SOILS 

PROJECT NUMBER < 
BORING 
c, e . , r r . - r .  

~DRILLINC ME 

> a I 
m -  > 

Y -. a 
8 OESCRIPTION 

I 

- -- . . - . 7- 
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R E M A R K S  



FERNALO RVFS 

I 

INSTALLATTON OIAGRAM 

N/l TOP OF RISER: 
MEASUREMENT NOTCH 
INNER W E U  CAP 

wNcRmpA I 

V O L C U Y  
GROUT: 2 - 5  m. 

1 

t 
BENTONITE 

b * 

SAND PAC= 

N4-+ FT 

SCREEN: 

I' 

. . .  '.I ............... :;:::".:'. + ........... . . . . . .  ..:*:.. . . . .  . .  .... 

BOREHOLE O U k l E T E R ~ ~  

FT TOP OF SANO PACC b$4 

n TOPOFSCREEN . H A  



. .. 
_ . .  

DRILLING METHOO &,I[- >& 
O R l L L l N G  FLU10 (SI- 

FLU10 "/rr FROM TO 
FLU10 4 FROM & 

P1'EZOMETER INSTALLATION SHEET 

M < & / y  TYPE @FRIT&",, y.-rsE*-, A 

CAS 1 NG SIZE (SI USED : 
d 

SIZE ~ FR@M % TC 
SIZE1J/A FROM &$ TC 

-491% 

BOREHOLE DRILLING 
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G 

OESCRIPTION REMARKS 
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FERNALD RI/FS 

J? i t  I / /  

iNsTAuAnoN DATE: D'. 09 - $3 
mKiM 

INSTALLATION DIAGRAM 
MONITORING W 

TOP OF RISER.  
MEASUREMENT NOTCH FT 
INNER W E U  CAP 

VOLCLAY 
GRCUT: f /,o FT. 

SANO ?ACK. 

N 4 +  cy. 

SCREEN: 

W$ Fi. 

. . . .  
.. ..... 

. .. 

. ... ..., . .  . :.. . 

Ff TOP OF SANO PACC bs~ 

n TOP OF SCREEN: 



. .  

PI E20 METER I N STALLAT1 0 N S l i  EFT 



RVFS ,- 

VISUAL CLASSIFICATlON OF SOILS “4916 j 

- - OATE S T A A T E D . p . ~ ~ 3  LEVAflON: GWL; Depth - PatdTime 
NGIN EER GEOLOGIST > 

Depth -Qate/Time - DATE COMPLETED&&-Ci 7 
d 

PAGE OF / RlLLlNG METHODS. 

E 

OEfCRtPflON REMARKS 

9 

I 

3 

4 

7 

6 

7- 

‘. 1 I TI .s 



r . .  ... 

CONCRETE PAD I 
CEMENT 2 . 0  FT. 

VOLCUY 
GROUT: (1.0 FT. 

SANO PACK. 

Y44 R. 

FT TOP OF SAND PACK: b$d 

T1 
r 

rn TOP OF SCREEN: 

BOlTCW OF SCREEN. Fr 

PIEZOMETE~ TIP. % Fr 

BOTQM CF BORING. /3. 0 E 
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FERNALD RVFS iNsTAwnoNoATE: 08- 05~- 7 3 

TOP OF RISER: t-lh 

INSTALLATlON OIAGRAM MKm 77 i d  
TOPOFPROTEECTNEHlELLCMIER M / h  FT 

MEASUREMEM NOTCH Fr 

MONITORING W e  NO. 
1 / / @ I  

INNER W E U  CAP 

I 

f 

------+ 

SANG PACK. 

Y4* c; 

I -  

% 
8OlTCMOFCEMENT: - 0 

Fr TOP OF SAND PACK @$q 

n TOP OF SCREEN 

-4916 

I 



FLUID /A FROM / S I X  ~ PR@M TC 
FLU10 FROM ,*:* SIZE $4 FROM & TC 1,gA. 

PIEZOMETER DESCRIPTION 

TYPE RISER PIP€ MATERIAL ~/'j+ 
OIAMETER OF PERFORATED SECTION HA AI& PtP€ DIAMETERS: I 

PERFORATI@N TYPE.: & 0.0. 1.0. '='//t . - 
SLOTS 0 HOLES 0 SCREEN 0 LENGTH OF PIPE SECTIONS ( J l  

AvE3AGE SIZE OF PERFCRATIONS N - A  JOINING M€THOO &!/A 

r O T A L  PERFORATED &REA wfi + 

I 
EL €VAT ION \ 

0.0 Y4-A I 

OISTANCE movtveeuw 
(/sir) GROUNO SURFACE (Ffl ITEM 

N/A /v//r 

BOREHOLE FILL MATERIALS : I 

TOP OF RISER PIPE 
GROUNO SURFACE 

BOTTOM OF PROTECTIVE P I P E  */4 ru/A I 

, 

. .  





- 

RVFS 

DRILLING METHOO @ 1 

DRILLING FLUID (s) USED: 

FLUID &J FROM b.4 TO 
FLUID A / !  FROM R/ 1.3 TO hL4 

PIEZOMETER INSTALLATION SHEET -4gS8 1 

PROJECT NAME cfl c 5 - h  #d (*E 7 FIELD ENG./GEO. /T F h ~ u , g X  OAT€ L ~ I c - . .  
PRCJECT NC. qct, / d 3 . / Y  CHECKED ay OAT E 
BORING NO. // 2 0 3  
PIEZOMETER NO. /b /$ DATE OF INSTALLATION 

'- . 

T Y P E  @F BIT s / l  I \r cu2\t;t - 
CASING SIZE (SI USED: 

S I X  /1/ /9 FR@M /(,/I) TC /b 7 

SIZE .u/3 F R O M  /L/? TC . h i  

I 

hi /-I TYPE AJh- RISER PIPE MATERIAL 

DIAMETER OF PERFORATED SECTION /c /A RIGR PIPE DIAMETERS: 

PERFORATICIN TYPE 0.0. L'h - I .  0. A- /-i 

SLOTS 0 HOLES 0 SCREEN 0 L E N G T H  OF PIPE SECTIONS /c /-* 
AVEFIAGE SIZE OF PERFCRATIONS / u / A  JOINING METHOO 

TOTAL PERFORATED AREA D/4  
i 

PROTECTIVE PIPE 0.0. /t /A 

DISTANCE ABOVE/BELOW EL E VAT1 0 N 
GROUND SURFACE (w) 0 ITEM 

TOP OF RISER PIPE /u/P 
GROUND SURFACE 0.0 - 

EOTTOM 

EOTTOM 

8@TTOM 7 
BOTTOM ~ 1 2  
BOTTOM 

BOTTOM J 

BOTTOM / t / q  
I 

BOTTCM 

TCP 

.TOP 

TOP 

TOP 

TOP 

8OTTOM 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 

GROUT/SLURRY 

BEN TON I TE 
SAN D 

GRAVEL 

PEi?FORATED SECTION 
PIEZOMETER TIP 

A 

TOP c 
TOP /L//p 
TOP I 
TOP (!, 
TOP A (4 

I 
I 7 ,Y 

~~ - - 1 

BOTTOM OF SOREHOLE r- I 

, BOTTOM 

'&AS T H E  PIEZCMETE.;? FLUSHED AFTES INSTALLATION 7 
W A S  A SENSITIVITY T E S T  PERFORMED ON THE PIEZOMETER? 

YES r-J 
Y E S 0  



FERNALD RVFS 
INSTAUTlON OIAGRAM 
MONITORING WELL NO. 

TOP OF RISER 

MEASUREMENT NOTCH 
INNER W R L  CAP 

1 

CEMENT: /b /A FT. 

TOP OF 
BENTONITE SEAL , h /4  F 

BOTTOMOFSCREEN / L ' i !  FT 



VISUAL CUSSiF?CATiON OF SOILS 

DESCRIPTION 

Drilling Contractor: Pennsylvania Drillins SAA = Same A s  Above 
Drilling Equipment : A u w R  A ~ E R  N / A  = Not Applicable 

Driller : a-zs W A O  Background = Helper : ~ r ) u r l c s  A U ~ E I L ~ O N  
Samples Collected per ASTM Standard Penetration Test. 3r z LO c p m  

* A l l  colors identified by the Munsell .Color Chart. 

.01- - * e  

13226 
4 . '  



FERNALD 
' R W S  

VISUAL CLASSIFICATION OF SOILS 
7 

PROJECT NUMBER. 9. 0 3 .  zz PROJECTNAME: C f ? U  6 

BORING NUMBER: /Ilrg COORDINATES. OAT€: 8 - / ( - ? 3  
ELEVATION: GWL: Oaoth onrmma DATE STARTED. ;3 -(I - 'i 3 
ENGINEERlGEOLOGlST R Y Deoth OltatTirm DATE COMPUTED. 3 -u - 3 
DRILLING METHODS. + ~ o u - o u  A 0-m PAGE 

=l 
OESCRIPTION 

SC 
- 
sc 

KP - 
. . 

Drilling Contractor: Pennsvlvania Drillins SAA a 

Drilling Equipment : A c ~ . r n  A CKC'R N/A a I 
1 

Same As Above 
Not Applicabl- 

I Driller : Z ~ E R A C ~ ~  Background = Helper : rhrnt3 PNpo7zso~/ * Samples collected per ASTM Standard Penetration Test. 5 f  7 G Q c p -  

4 .  
\v4 



-4916 VISUAL ClASS1FICATiON OF SOILS 
PROJECT NUMBER m. 0 3 ,  2 2  
BORING NUMBER: r)lV a( /xj+ 

E LEVATION: 

ENGlNEERlGEOLOGlST R ~ L P  y 

PROJECT NAME: 

COORDINATES: 0Al.E: 3- 13- 7 3  
DAlX STARTED. 8 - f / -  73 GWL: D a m  Pau/rtmr 

D a m  mtrmrlm DATE COMPLETED. 3-2 3 .  3 3 

OLSCRlPfION 

\OTl  S 
Drilling Contractor: Pennsvlvania Drillins SAA = Same As Above 

Drilling Equipment : ACKGZ N/A = Not Applicable 
Background = Driller : J O€ PAPB 

Helper : I M e s  /k&w on/ i7r = &CP-\. * Samples collected per ASTM Standard Penetratlon Test. 
All colors identified by the Munsell Color Chart. Ir17 0.0 pp.L 

I I 

I I 

h 



FERNALD 
RVFS 

t-* 

VISUAL CUSSIFISATION OF SOILS 

I 9 3  
oatemma DATE STARTED. e - / / -  $3 

OIOm Dnrnim DATE COMPLETED. 8 - 2 3 > 3 
ORlLLlNG METHODS. 

1 
/ s n = v  A W G M  

I 

OESCRIPTION 

5f 

/ 7 . 0  - / 7 . 5  w 5-i .H SP 

. . .._- 
Drilling Contractor: Pennsylvania Drillins SAA = Same As Above 

Drilling Equipment : A m  N / A  = Not Applicable 
Background = Driller : 37x5 eM-0 

Helper : ZW? n m  d n s d  
Samples collected per ASTM Standard Penetration Test. 
A l l  colors identified by the Munsell ,Color Chart. 

Br do  PA 

/Iff : 9.3 /PI* I 
.0?.' I a6 

i i' 4 



FERNALO 
RVFS 

IENGINEER~GEOLOGIST ,Z 
lDRlLLlNC METHODS. A 
1 

OESCRIPTION 

544 

SAA 

SAA I 

ICL 1-75 I L 

MQN- d o - %  
6 SAA 

83-93 I I I 
-, 1 )  n .s 

Drilling Contractor: Pennsylvania Drillinq SAA = Same A s  Above 
Drilling Equipment : A u - k  N / A  = Not Applicable 

Driller- 
Helper: : 

Samples collected per A 
All c o l o r s  identified by the Munsell Color Chart. I 

1 I 
41." 16 



FERNALD 

R W S  . 5  -4916 
VISUAL CLASSIFICATION OF SOILS 

Drillin? Contractor: Pennsvlvania Drilling SAA = Same As Above 
Drilling Equipment : 4-02 N/A Not Applicable 

Driller : Tor 2dAa 
Helper :- T f i e a  & a c 7 u o ~  Background = 

/)trc,zorlp = Q.0- 
h G A n r n A  ' Q O Q A  

* Samples collected per ASTM Standard Penetration Test. 
* A l l  colors identified by the Nunsell Color Chart. 

GI).'' ** 
. .  

. .  



VISUAL CUSSIFICATION OF SOILS 

3 
- 
b I C L  

SA A 

I C L  
SA4 

SA A. b 

b 

4 I S A A  I M L  

I \c,n s 
Drilling Contractor: Pennsylvania Drillinq SAA = Same A s  Above 

Drilling Equipment : k a c x  A UG rR N/A = Not Applicable 
Driller : JO E.- i2AA-n Background a 

MICA?OT~P Helper : T ~ Y I ~  A m b a  SON 
Samples collected per ASTM Standard Penetration Test. 

f All Colors identified by the Munsell Color Chart. 736 = 4 

0232 
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SCREEN: 

/o.om. 1 
I.. y- 

TASK. SQ. 03.22 



- 4  \ ykc- YO= 7 
PI E20 METER I NSTALLATlO N SHEET 

FIELD ENGJGEO. p/Le' )' DATE 3-b- PROJECT NAME m u  s p ~ i w 4 - 7  
PRCJECT NC. ZQ o s . 2 a  
BORING NO. M U Y  !/2/? .. 
PIEZOMETER NO. mu* / / z / q  DATE OF INSTALLATION 8 -=L3- 93 
BOREHOLE D R I L L I N G  

- CHECKED BY DATE 

PI E20 METER I NSTALLATlO N SHEET. 
PROJECT NAME (7; 
pp" I C P I  hlrn /n -. 
81 
P' 

BOREHOLE n n ' '  ' - * -  

PIEZOMETER DESCRI PTlON 

DIAMETER OF PERFORATED SECTION 0 IN 

PERFORATION TYPE: 

SLOTS 6 HOLES c] SCREEN 0 
AVERAGE SIZE OF PERFCRATIONS 010 
TOTAL PERFORATED AREA / O . o  F r  

PROTECTION SYSTEM 
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OESCFIICTION 

i a 
L 
Y 
Y 
U 
U 
7 

1 

A 
SP.4 I 

" I  



A 

A. 
'1 

. . . .  
c . .  

. d . 
. .  . . . . . . .  . .  . . .  

. .  
d 



. .  . . .  - _ _  ; . 1  ~ 

'?. . .. -<.'. 

0-1s 

1 

'1 

' .  
. .  
. 5 



. -4'916 
VISUAL CLASSIFiCATION OF SOILS 

i O R t L L l N C  ME 

i O T  

1027 

t 34.0 i 

OESCRIPTION 
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FEI 
INSTAWTlON Oh& 
MONITORING W8l .  No. 

1 . 0  
cy 

TOP OF AIS- 

MEASUREMEM NOTCH 
INNER W E U  CAP 

- -  

CEMENT: n. 

VOLCUY 
GROUT: 7*4 

I 1  -49p' 

18.4' 

SCREEN: 

io FT. - 

F r ?  I TOP OF SCREEN: id .  

-- 
5) TSP CF CASING is SE.:;FE.: ';/I 

PIPS. FLUSH-THRUOEO JOINTS. 

PIPE 
2) SCAEEN IS L/ IN. IO. 316 STAINLESS STEEL 



FERNALP 
RI/FS 

PIEZOMETER INSTALLATION SHEET 491'8 ! 

BOREHOLE DRILLING 

PlEZOMETEii DESCRIPTION 
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PIEZOMETER 1NSTALFATlON SHEFT -4916 
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RI/FS -4916 

3.c 

l a -  

$ ?  
Y 
a 

6.3 

I, uawi I irnc D A T E  C O M P L E T E D  

DESCRIPTION 

LLt - t \cLL k ' " d  

5 AP 

I R E M A R K S  



FERNALD 
RVFS 

i 

R E  H A R K 5 

7704 7- r 
spc 

AP 

1 



TOP OF RISER: 
I 

MEASUREMENT NOTCH 
INNER WELL W 

wN-pN I 
CEMEKT: 0.c m. 

BENTONITE 
SEAL: tJIy 

SAND PACK. -- fJlb-- 
SCREEN: 

&& Fr. 

M A E R I A L S  USE@ 

AUCUXT CF C E U E Y T  . '. 
AMOUNT PF WATE? USES . : ' r - f  

I I  

TOP OF 
BENTONITESEAL: Fr 

TOPOFSANDPACK. d / n -  FT 1 

TOP OF SCREEN p J / L  Fr 

BOlToM OF SCREEN: o,/&. F 

PIEZOMETER TIP, d / / L  Fr 

1 
c: 



PlEWMTH INSTALLATION SHEET 
ccLy S d Q C C  d 

' RISER PROTECTIVE PIPE LENGTH FJ,/w OTHER PROTECTlOh 0 1 ~  

PROTECTIVE PIPE 0.0. r)l P 

PROJECT NAME J'fAm- 2; I S p q j  I,-&, 
DRCJECT NC. SO. o 3. \ 7 Zhcley/ic Ah- 
BORING NO. )I I 218 1 

PIEZOMETER NO. d / b -  

BOREHOLE DRILLING 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS 

GROUTISLURRY 

FIELD ENG./GEO. T, CS+- 
CHECKED B Y  

DATE 8 - / 0 - ? 7  
DATE 

A 

-. 

ELEVATION DISTANCE ABOVE/BELOW 
GROUND SURFACE ( 1 0 1 

dh, 1 
@ I "  I 

C-'/v/ 

rJ IrJ 
0.0 

rJr 

BOTTOM 

CLFICF-K 3.a C t w L W -  5* 

TOP L, 5- EOTTOU (0 c) 

DATE OF INSTALLATION 

. BENTONITE EOTTOM 

SAND TOP BOTTOM 

GRAVEL TOP h i i M  

TO P 8 O T T O V  PE3FORATE3 SECTION 

Pin- 
(-0 c; 

W !  r- 

P I E i O M E T E 3  T IP  

@ O T i O M  OF SCEEIOLE 

CNI .  2FTE; !;IJSTALLATIC:J 

DRILLING METHOD 14- &,,, 
DRILLING FLUID (S) USED: 

FLUID FROM d / p  TO u/.- 
FLUID tJ/p FROM tJ/b TO ICI/IL, 

PIEZOMETER DESCRIPTION 

-1 k~ .- @OT TOM TOP 

TOP E R X p I  

I TO P BOTT&.., 

TO P BOTTOM 

a I t  
u It- 
o r -  



VISUAL CLASSIFICATION OF SOILS 
. c  . L S -  

JAOJECT N U M B E  4 'j7) .03* \ 8  PROJECT N A M E  5, 
3 0 R I N C  NUMSEA * I I 2 19 c c - - -  
i LEVATION GWL.  Dcp" 
~ N C I N E E R / C E O L O C I S T  r, Cc - 

I i - - )A ILL ING ME 
I 

DE SCRIP 1 ION R E M A R K S  

l o t  0 7 o w  

i P 3  

j 4 P  A A 
j .  c 
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3.0 

OE SCRIP T I  OM 

..I-- 

- 
. I  - 

. .  ... - ' a- 

, .  _ .  



INNER WELL CAP 

MEASUREMENT NOTCH 

CONCRFE PA0 

1 t 

lq BENTCNITE 

TOP OF RISER 

TOP OF 
BENTONllTSUL: FT 

TOPOFSANOPACC / h  FT 

FT TOP OF SCREEN u / r- 

! 

I 



- DRILLING METHOD 

DRILLING FLUID (SI USED: 

FLUID U / L  FROM rile TO p(p 

FLUID +- FROM'TTO P , / &  

TOTAL PERFORATED AREA 

U 

JOINING METHOD 

I RISER PROTECTIVE PIPE LENGTH P J / +  

PROTECTIVE PIPE 0.0. F r -  

PROTECTION SYSTEM 
OTHER PROTECTlOh r-r /b-- 

1 

I I C ITEM )[STANCE ABOVE/BELOW EL €VAT ION 
GROUND SUf?FACE ( 

I l 0 
PJlk I J f -  TOP'OF RISER PlPE 



FERNALD 
RI/FS 

> 
Y '  
a 
$ i  
u 1: 
Y 
a 

OESCAIPTION 

IP 
jriP 

i?, il 

i l l -  

- . .  * ,  



FERNALD 
RVFS 

) A I L L I N G  METHOOS -= 

OE SCR IP T I ON R E M A R K S  

S P A =  9 7 8  

f- ; 5 -  

- 

a :  1 



FERNALD RVFS I’ 

TOP OF RISER: U J l C  f l  

-4-916 .- MEASUREMENT NOTCH 

INNER WELL CAP 

t 
BENTONITE 
SEAL: rJ/+ 

SANO PACK SCREEN 

& Fr. 

I 

TOP OF 

BENTONITE SEAL: FJIk Ff 

TOPOFSANOPACC h l l r -  Fr 

Fr BOlToM OF SCREEN, p / ,L 

PJ / I- F PIEZOMETER np. 



50 I L -&o%QL 

C r u ?  sl+U a d  ~ l s 5 L q c -  

naira 
INSTALLATION SHEET - 

I 
. CC, - DATE Y-;c - 5 

I 
- PROJECT NAME -.%;I 5 C H ~ I , ’ M  Znucr  h q  ~ k o ,  

PRCJECT NC. m.o?,.\Y CHECKED 8 Y  DATE 

FIELD ENGJGEO. 

BORING NO. * \lxaa . -  
PIEZOMETER NO. r J l +  DATE OF INSTALLATION 7  IO-$^ 
BOREHOLE DRILLING 

J 

‘ DRILLING METHOD [ q a * ~  L,, 
DRILLING FLUID (S) USED: 

FLUID d[n-  FROM Q / F  TO ~ / p  

FLUID N I P  FROM d / P  TO J / p  

EEN 0 
TOTAL PERFORATED AREA 

LENGTH OF PIPE SECTIO-L. I 

JOINING METHOD 
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:- 

VISUAL C I A S S I F f p r l n N  

iJ / r  

u I P 

- 

d.0 

OE SCA I P 1 I ON 

I 

. .  
, . 1 \ .  

I R E M A R K S  

.& 8 ,>-)', 

,I , ,J 'i, 



TOP OF RISER: 

MEASUREMENT NOTCH 

INNER W E U  CAP 

I 

t 

BENTONITE , 

SANO PACK: SCREEN: 

I i  0 4,g 

. . ' C <  ...... . . .  ..:.. I I 

I 

TOP OF SANO PACK: PJ mFrI 

TOP OF SCREEN 1 

B O l T W  OF SCREEN: U f r "  FT 

PIEZOMETER np I" r L  1 





VISUAL CLASSIFICATION OF SOILS 
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VISUAL CLASSIFiCATION OF SOILS -4916 

he.r 1 

I t 's.0 1 
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VISUAL CLASSiFiCATION OF SOILS 

L I I ' O  I c; I 

1 
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S M  
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C L  

Lc 

- 
C C  

C L  

C L  

C L  

CL 

e i  

C C  

C C  

- 

2 . 3  

- 
z. a 

2.0 

2.0 
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OESCRIPTION 
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I2 
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VISUAL CLASSIFICATION OF SOILS m49i(8 

R E M A R U S  

-- ----I 
1 



I 

BENTONITE 
SEAL h.4 FT. 

SANO PACK 

-7 
SCREEN: 9 

I I  -4916 
m 

Fr TOP OF SANO PACK: 1 TOP OF SCREEN: 

aorrw OF SCREEN: Fi 

PIEZOMETER np. AA n 



FERNALP 
RI/FS 

-4936 r 

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME cU-4  L 

PRCJECT NC. ( / 0 .03 .07  
30RING NO. I l t t S  

P!EZOMETER NO. rrw4 

BOREHOLE DRILLING 
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0.0 

-4916 
VISUAL CLASSIFICATION OF SOILS 
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VISUAL CLASSIFICATION OF SOILS -491 

7 

4 

Li 

> a 
S i  
S ?  
YI a 

c .o 

le i. 

R E M A R K S  



FERNALO 
RI/FS 

-4916 

6.0 

9 . 0  

VISUAL CLASSIFICATION OF SOILS 

I 

DESCRIPTION R E M A R K S  

S4A 
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VISUAL CLASSIFICATION OF SOILS 

9 

12 

I 
DESCRIPTION 

1 1  

"" 

SA P 

R E M A R U S  
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VISUAL CLASSIFICATION OF SOILS 

I OE SCRIPT ION 

12.0 

I L  I uln- 2ct- 

d .  0 
r n  U I 

I I 
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RVFS 

VISUAL CLASSIFICATION OF SOILS 

- 
J/ I  

-16 .c 

I V Y <  

-17.0 - - 

-0.5 
- 

- 

.e 

c- 
7 

I '  1 

DESCRIPTION 

EJJP- 

" I  

SAA 

WET S E A -  



18 -0 

FERNALD 
RVFS 

VISUAL CLASSIFICATION OF SOILS 

R E M A R R S  

S A  A 

/I 



FERNALD RVFS 
INSTALLATION OIAGRAM 
MONITORING WELL NO. 

INNER WELL CAP TOP OF RISER: 2.02 Fr 

w-mpA I 
MEASUREMENTNOTCH- ’I I 

I I  
T 

CEMEKT: 1’75- Fr. 

VOLCUY 
GROUT: 4, 2 5  Fr. 

r 
BENTONITE 
SEAL: 2.61 Fr. 

SANO PACK: 

4 5 %  Fr. 

SCREEN: 

5 Fr. - 

B o l T o M o F c u A E N T :  ,75 Fr 

BOlTOY OF 
PROTECTIVE WEh. COVER: Fr 

-49% 

TOPOFSCREEN \ a. 7 fl 

BOl-loM OF BORING: \ 8. n 

MATERIALS USEO NOTES: 

BENTONITE PELLETS (SGALLON BUCKETS): \ sLc&&” 
AMOUNT OF CEMENT: % i?Q&d PIPE WIW O.O(o IN SLOTS. e) PARENTHESIS INOIUTE DEPTH m c w  

U N O  N P E  A N 0  Q U A N n N :  *7 s 6 d  
BAGS OF VOLCUY GROUT: a b Q 4 2) SCREEN IS 3 IN. IO. 316 STAINLESS STEEL STAINLESS STEEL CAP. 

AU-INT CF WATEil USEO: 59 ’ 8- 
C !: A N  EN0 PAP CR T H R D 9 E 3  SUMP 7) WELL CASiNG PAS A PqOFCTIVE 

:ASK m.03.a GEOLOCIS7.ENGiNEEA. . r* La 7 

lya La%- 1) RISER PIPE IS - 3 W IO. 316 STAINLESS STEEL 4) WATER OEPW AN0 MT&”FFI l\ . 3 
5) TOP OF CASING IS SECURE0 WITH A PIPE. FLUSH-WREAOEO JOINTS. 

3) L W E R  EN0 OF SCREEN IS CAPPED WITH GROUNO LEVEL 

CCVE? WITH PAOLCCK 

I 

I 
G I  FORM 0157 GEV (01 . . 



FERNALD 
RUFS 

- 
DRILLING METHOD b(\ou 'jLw -u TYPE OFBIT~,( I&,  A I t  

J 
CASING SIZE (SI USED: DRILLING FLUID (S) USED: 

DIAMETER OF PERFORATED SECTION 4 L a .  
PERFORATION TYPE: 

SLOTS @ HOLES SCREEN 19 
AVERAGE SIZE OF PERFCRATIONS 0,OlO 
TOTAL PERFORATED AREA 5 % e &  

DESCRIPTION 

RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS lo', 2 ' , 2' 
JOINING METHOD h f d d  ' i c c d  

. 0.0. 3% +. -1.0. q.0 id. 

scceu- lr4 p e  
J 

s 

RISER PROTECTIVE PIPE LENGTH 7 & Let OTHER PROTECTION I aced 1 O C b G  COLIC4 
PROTECTIVE PIPE 0. D. I O L G A  LJ/ (3Qdl& 

1 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: 

GROUT/SLURRY 

BENTONITE 

SAND 

GRAVEL 

PERFORATED SECTION - TIP S b - 4  
@OTTOM OF SOREHOLE 

GWL aFTE2 INSTALLATION 

DISTANCE ABOVE/BELOW EL E VAT I ON 
GROUND SURFACE (FT 1 0 

2 0 2  XI 
0.0 

CLMe:Pr 0.O $1 ycMrsr 175-$4 
2.30 z b #  k+aT,43 

-- TOP - 7 5  i #  B@TTOV 5,0$t  TCP 
TOP 5 0 k+ BOTTOM 7.67 kt .TOP \ BOTTOM 

TOP FJja BOTTOM w/d TOP 8 0 3 O M  

TOP \a.as $+  

TOP 7 $4 BOTTOM \?. 53 b} TOP \BOTTCM 

BOTTOM 17.2Skt TOP 

17. 5% Lt 
\ X S  E, 
4.ob Gt \ 



-49r$ 
VISUAL CUSSlFiCATION OF SOILS 

\or/ .I 
Drilling Contractor: Pennsvlvgnla Drllllna SAA = Same A s  Above 

Drilling Equipment : Acdr@ ,U dwm N/A = Not Applicable 
Driller : r m g  U&& 

Background = 
m =  0.oPpr Helper : AN4 &x?so# 

* Samples collected per A S T Z a n d a r d  penetration Test. 
All colors identified by the Munsell color Chart. aa‘ /w C f l n  

A 



VISUAL CtASSIFiCAT1ON OF SOILS 

CL fi-. P 4 

. .  
Drilling Contractor: Pennsylvania Drillinq SAA = Same A s  Above 

Drilling Equipment : A Cfr@ A 4 0 2  N/A = Not Applicable 
Driller : ZOK RAfi8 
Helper : T h e 3  A~bC7tbOd Background = 

* Samples collected per ASTM Standard Penetration Test. m T *  o.opp..r 
All colors identified by the Munsell.Co1or Chart. a- = /zov- 



FSRNALD 
RVFS 

b J 

I o T I  S 
Drilling Contractor: Pennsvlvania Drillino SAA = Same As Above 

Drilling Equipment : p crrrr r  4- rrlc N/A = Not Applicable 
Driller : Tor P A A ~  

Background = Helper : q w w  R A-==w 
* Samples collected per ASTM Standard penetratlon Test. /?9T: =oh-- 

ar : /20 e- * A l l  Colors identified by the Nunsell Color Chart. 

’ -  49 116 VISUAL CLASS1FiCATION OF SOILS 

4 



N E R W N W  TOP OF RISER 2.0 
MEASUREMENTNO n 

I 

+ 
t 

+ 

SANO PACK: 

4s- FT. 

I L  

2 s  I TOP OF SCREEN: 



RVFS 

DRILLING FLUID (SI USED: 
FLUID ,v# FRCIM ~4 TO /vA 
FLU10 /vA FROM ALA TO /r/p 

BGC r e p  s 7  
PIEZOMETER INSTALLATION SHEET 

- A u G c x  

CASING SIZE 6) USED : 
SIZE #A FRCM M A  TC /r/A 
SIZE Mfl FROM /r/A TC @ 

DIAMETER OF PERFORATED SECTION * 
0.0. y JA i d  -1.0. 4-0 '? 

SLOTS HOLES 0 SCREEN 0 I LENGTH OF PIPE SECTIONS / - l o F r ,  / - J F '  

PERFORATI@N TYPE: 

RISER PIPE MATERIAL 3 / G  STAtN&-s6$ 

RISER PIPE DIAMETERS: 

AVERAGE SIZE OF PERFCRATlONS - OH0 
TOTAL P~RFORATED AREA 2.0 -I 

I I GROUND SURFACE ( ~ r  1 I 0 
EL E VAT I 0 N DISTANCE A80VE/BELOW ITEM 

JOINING METHOD ScncU -TY& 

mrdr 

.c 

RISER PROTECTIVE PIPE LENGTH ~r OTHER PROTECTlOh H ~ b * d  <ow= 
PROTECTIVE PIPE 0. o. /o % s/ w*rW $ ! ! C O C K  

I 

TOP OF RISER PIPE 

GROUND SURFAC€ 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FIL$MM~E&ALS: 
GROUT / SLURRY 
BENTON 1 T E 
SANO 
GRAVEL 

PERFORATED SECTION 
PIEZOMETER TlP 
BOTTOM OF  OREH HOLE 

I , -  I 

I 7- s GiVC AFTE.3 INSTACLATIO,N I 

- 

4 2-0 

0.0 
- 2.s 

TOP 0- 0 BO- /eo 

TOP /. 0 B@TTO.U 5. o 
TOP c.0 BOTTOM 7. S 

TOP 7. X BOTTOM 12.0 

TOP N A  BOTTOM n / ~  

TOP 9. BOTTOM //.S 
/2.0 

' / 2 . 0  

h 

. 

TCP 
-TOP 
TOP 
TOP 

TO P 

BOTTOM 
BOTTOM 
8OTT@M 
BOTTOM 

BOTTOM 
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