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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 U.S. Department of Energy 
(DOE) and the U.S. Environmental Protection Agency (U.S. EPA) signed September 20, 1991, 
July 18, 1986, and November 19, 1991, respectively, require that monthly reports be 
submitted to the U.S. €PA 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 May 1 through May 31, 
1993, and planned actions for the period June 1 through June 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 XXIII.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 - DrillincJBoring 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 May 1993. Information is presented for each of the 
Removal Actions identified in the Consent Agreement As Amended. 

Phase I Removal Actions 

0 

0 

0 

0 

0 

0 

0 

RA No. 1, Contaminated Water Under FEMP Buildings. 

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

RA No. 3, South Groundwater Contamination Plume. 

RA No. 4, Silos 1 and 2. 

RA No. 5, Decant Sump Tank. 

RA No. 6, Waste Pit 6 Residues. 

RA No. 7, Plant 1 Pad Continuing Release. 
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Phase I I  .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 
I nci ne rat o r. 

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 

0 RA No. 29, Temporary Nitrate Storage Tanks 

0 RA No. 30, Sewage Treatment Plant Incinerator 
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REMOVAL ACTIONS 

RA No. 1, Contaminated Water Under FEMP Buildings 

Pumping at all Plants and treatment of perched groundwater was discontinued during May due 
to the Uranyl Nitrate Hexahydrate (UNH) incident of April 27 and the subsequent shutdown of 
all Plant 8 operations. 

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 

The Work Plan for Part 1, Alternate Water Supply for two industrial users (Albright & Wilson 
Americas [AWA] and Delta Steel) was approved by the US.  EPA on January 3, 1991. 
Subsequently, Delta Steel was deleted from the current scope of the project with approval of 
the U.S. EPA and the Ohio EPA. The Delta Steel hookup will be delayed until the planned 
public water supply can service the facility. A revised Work Plan (Revision 1) was prepared 
and issued to the EPAs to reflect this and other changes which have occurred. A summary of 
the most recent and ongoing activities for Part 1 are listed below: 

Construction and initial operability testing was completed in December 1992. The 60-day 
initial testing period began on March 24, 1993 and was completed on May 24, 1993. The 
system is operating satisfactorily. Provisions are being made to turn possession of the system 
over to AWA. 

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 1838; 281 - Manhole 1836 to Great Miami River; 282 - 
Aeration Facility; 2C - recovery well field; and 2D - test well installation and pump test. The 
following is the status of the Part 2 activities: 
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REMOVAL ACTIONS 

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

Construction of the test well located at Recovery Well No. 4 and piezometers was completed. 
The South Plume step-down pump test was successfully performed on May 18. This test was 
important to establish .the optimum pumping rate for the constant rate test. The step 
drawdown test was pumped at five successively higher rates: 200, 275, 350, 425 and 575 
gpm. A subsequent 725 gpm rate caused pumping failure. The pumping rates were recorded 
in the test well, filter pack and primary observation wells using the pressure transducers linked 
to the hermit data logger. A seven-day background data collection period commenced after 
completion of the step drawdown test. DOE-FN, the Ohio EPA, the U.S. EPA (via 
teleconference), FERMCO and Parsons met on May 24 to discuss the rate for the constant 
rate pump test. 

The South Plume pump test began on May 25, 1993, at a constant flow rate of 425 gpm. The 
pump test is necessary to set screened intervals of the recovery wells, for setting initial 
pumping rate for the recovery system and for recalibration of the groundwater flow model. 
The activities associated with this test are essential to meeting the August 28, 1993, hydraulic 
barrier pump and discharge system operation commitment required by the 1990 Amended 
Consent Agreement with the US. EPA. The pump test effluent was being routed through the 
recently installed aeration tank prior to being discharged by gravity into the Great Miami River. 
It was decided that the pumps and blowers would be turned on only if the concentration of 
dissolved oxygen in the total site effluent discharge was not adequate with respect to the 
NPDES standards. Throughout the drawdown test, the dissolved oxygen levels in combined 
effluent remained greater than 5 ppm and therefore the pumps and blower were not used. 
Dissolved oxygen was monitored at the partial flume located downstream of the aeration tank 
and tie-in of the MH 175 discharge. 

Installation of the roadway and the 2 0  pipeline work continue toward Recovery Well No. 2. 
The control valve building for recovery wells is 85% complete. Construction on valve pit 
Recovery Well No. 5 continues. 

Part 3 

The Work Plan for Parts 2 and 3 was prepared as one document. The plan entails the 
installation and operation of 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 
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REMOVAL ACTIONS 

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

( IAW[SWRB] )  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 (IAWVVT[BDN-ETS]) has a nominal capacity of 100 gpm. Current 
activities are described below. 

IAWWT(SWRB) Unit 

The resin beds experienced excessive headlosses due to surface plugging by suspended 
solids passing through the upstream filers. As a result, sluicing and recharging with fresh 
resin of the IAWWT(SWRB) was completed for two of the three ion exchange vessels in both 
the north trailer and subsequently the south trailers. Both the north and the south trailers 
were operated for a combined flow of 300 gpm for several hours before the filters plugged. 
The filter elements were subsequently changed out., and the system was restarted. The 
second set of filters lasted approximately three hours prior to plugging. Due to a lack of 
cartridge filter availability, both trailers were shut down on May 15. A decision was made to 
install sand filters upstream of the existing filters because of the problems experienced. This 
equipment will be installed in the building being planned for installation of the supplemental 
project discussed hereinafter. 

IAW(BDN-ETS)  Unit 

Replacement ion exchangers were placed on order. Sand filter system to be placed on order 
the week of June 1. Construction is expected to start at the beginning of July. 

Part 4 

Part 4 of the South Groundwater Contamination Plume Removal Action Work Plan involves 
groundwater monitoring and institutional controls. 

Private homeowner and existing RVFS well sampling in the South Plume area continues. The 
two homeowner treatment systems installed south of the FEMP continue to operate 
successfully . 
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REMOVAL ACTlONS 

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

Part 5 i 

Part 5 was added to the South Plume in order to address the relocation of the Part 2 well 
field. It includes groundwater modeling and geochemical investigation of the area south of the 
well field to determine if 20 ppb uranium concentration in groundwater is present 
downgradient of the Part 2 well field. 

The South Plume Groundwater Modeling Report was revised to address the U.S. and Ohio 
EPA comments. 

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; 
Phase II - two traverse lines of monitoring wells with corresponding hydropunch sampling 
north and south 'of the proposed recovery well field; Phase Ill - seven piezometers clustered 
near proposed extraction well R-4; and Phase IV - soil vapor sampling, 

Phase I was completed on August 25, 1992. Only one hydropunch sample exceeded 20 ppb 
uranium. 

Phase II, installation of the twelve wells, was started in late March 1993. Three 2000-series 
wells (the primary wells) and one 3000-series well were installed prior to the Part 2D Pump 
Test. The remaining wells continue to be installed. 

Phase Ill: 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. Samples from 
these piezometers were taken to determine the vertical extent of the uranium contamination 
within the aquifer. During the pump test, data loggers obtained information to test the 
proposed well field's vertical pumping influence as proposed in the Design, Monitoring, and 
Evaluation Program Plan. After all uranium data is collected from Phases I, 11, and Ill, a 
summary report of the 20 ppb isopleth will be prepared. 
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REM0 VAL ACTIONS 

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. A meeting between DOE 
and EPA was held on January 7, 1993. Disapproval with comments was received from the 
U.S. EPA on February 12, 1993. The U.S. EPA comments are currently being addressed. 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 

Removal of the liquid from the K-65 Decant Sump Tank was completed 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. 

The tank has been accumulating liquid since it was emptied in 1991. Upon reaching 
approximately 80% of its capacity, repumping was required. On January 22, 1993, a 
maintenance action was initiated to pump the contents of the tank. On February 2, 1993, the 
action was completed with the removal of approximately 8,000 gallons of liquid from the tank. 
The liquid is presently awaiting the results of laboratory analysis, which will allow treatment 
and disposal of the liquid. On February 8, 1993, a measurement of the K-65 Decant Sump 
Tank was conducted. The results indicate that approximately three feet of sludge and liquid 
remains in the tank; this is approximately 500 gallons of liquid. Ongoing activities include 
monitoring the liquid level and implementing maintenance actions as required. Per 
requirements of the Work Plan, Operable Unit 4 will advise DOE-FN when pumping operations 
are to resume. 

RA No. 6, Waste Pit 6 Residues 

This removal action was completed on December 19, 1990. 
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STATUS DUE DATE 

Open, behind February 19, 
schedule 1995 

Period Ending May 31, 1993 

REMOVAL ACTIONS 

RA No. 7, Plant 1 Pad Continuing Release 

This removal action consists of three phases. Phase I ,  which implements the run-on/off 
control measures, is complete. Phase II addresses the installation of 80,000 square feet of a 
newly covered and controlled concrete storage pad. Phase Ill involves activities to upgrade 
the remaining 375,000 square feet of the existing Plant 1 storage pad. Phase I l l  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, 22,000 square 
feet of the Phase Ill work area will be enclosed beneath a tension support structure. 

Drum movements, which began in January 1993, continued and are due to be completed by 
July 20, 1993. The drum movements are required to clear areas for construction. The 
revised drawings and specifications have been reviewed and approved. The Certified for 
Construction bid package was sent out to prospective bidders on May 24, 1993. A pre-bid 
meeting with the contractors will be held June 3; bids will be due June 18, 1993. 

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 May 1993, 6,081 drum equivalents (DES) of low-level waste (LLW) were dispositioned. 
Repackaging material has reduced volume shipped to the Nevada Test Site (NTS) by 2,931 
DES year-to-date. The FY1993 goal is to dispose of 67,000 DES of LLW at the NTS and 
50,000 DES of LLW through subcontractors. 

DOE-NV completed the review and approval of the SEG compaction process. Approval to 
ship residues from SEG to the NTS was received May 28, 1993. The first shipment of 
compacted residue from SEG to NTS was May 29, 1993. 
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11 Submit Annual Work Procedures for 1993 

REM0 VAL ACTIONS 

Open, on 
schedule 

I June 30, 1993 

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

Submit Annual Work Procedures for 1993 

Waste shipping activities for June will include residue shipments from the FEMP to the NTS 
direct and through SEG. DOE-NV review and approval of the SEG Addendum to the FEMP 
Application to Ship Waste to the Nevada Test Site, Revision 4.2. Two additional waste 
streams for thorium, one for asbestos containing material, 'and one for slag from SEG metal 
melt operations will be developed and submitted for DOE-NV approval as part of the FEMP 
Application to Ship Waste to the Nevada Test Site, Revision 5. 

Open, on June 30, 1993 
schedule 

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, 1992. 

RA No. 12, Safe Shutdown 

The Safe Shutdown Removal Action documents the ongoing shutdown activities that will 
remove uranium and other processhaw materials from equipment and pipe lines in areas of 
formerly used processing equipment and will properly disposition the removed materials off 
site. 

11 KEY MILESTONES I STATUS 1 DUEDATE It 
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REMOVAL ACTIONS 

RA No. 12, Safe Shutdown (continued) 

Equipment and Material Assessments (formerly Preliminary Assessments) are continuing. 
Field evaluations of Plants 1, 7, and 8 have been completed. The field evaluation of Plants 4 
and 9 are in process. 

The status of the capital and expense items in the equipment disposition program remains 
unchanged since last month. Efforts continue to be focused on developing a task order 
system to identify hold-up materials in equipment and track the removal of this material. 

The following is the status of expense items: 2,878 expense items are currently in the data 
base; 1,411 have been field verified, 578 are on a "shopping list" to ascertain on-site use, 
1,042 have been transferred to Maintenance, and 110 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 1,694 total number of items, 
1,195 have been put on AC-563 Forms to be excessed, and 499 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 ten maintenance work orders to isolate and disconnect all utilities/energy sources 
from equipment not in use have been prepared. Of these, 155 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. 

Negotiations between the Army and NTS on the permit application for the of 4A Metal 
Removal Project, Phase I1 (shipment of rolled scrap to the NTS) continued during May. An 
Army representative was on site May 12 for a program review; it was decided at that time to 
initiate a meeting with NTS early in June to discuss the options for disposition of this material 
(the Army continues to negotiate their own permit or FERMCO adds the rolled scrap as 
another waste stream on their permit). Meanwhile, prepackaging of the materials continued. 
To date, over 396 Nucfil vents have been installed and 178 white metal boxes packaged of 
the projected 328 total for the project. The availability of white metal boxes may impede the 
progress of this task. They have been ordered, but only small quantities have been received. 
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REMOVAL ACTIONS 

RA No. 12, Safe Shutdown (continued) 

The Safety Assessment covering Safe Shutdown field activities was approved May 18, 1993. 
This will allow Safe Shutdown to begin processing task orders for implementation. Exempt 
from the Safety Assessment are the Plant 1 storage area of enriched materials greater than 
2% U,,, and Plants 2/3. These areas will be addressed by a separate Safety Assessment or 
an addendum to the approved one. The Risk Assessment was also approved May 18, and 
the Risk Management Plan is expected to be approved in June. Initial work on an Operational 
Readiness Review for the field activities was begun in May. 

The Categorical Exclusion covering removal of hold-up materials and high-level cleaning was 
approved May IO, 1993, for a portion of the plants. 

Requests for Proposals (RFP) SD-417 for the sale of normal and enriched uranium, continue 
to be reviewed by Westinghouse Hanford Company, which has assumed management of the 
sale. Bids on RFP for the sale of depleted uranium, SD-416, for depleted uranium, were 
received May 1 1  and evaluation is ongoing. Throughout the review process, the status of the 
evaluation cannot be discussed. 

Planned activities for June include continuing packaging of the Army materials for off-site 
shipment as the availability of white metal boxes allows; continuing to follow the progress on 
the sale of uranium; continuing to issue work orders for utility isolation work; continuing 
reconciliation of the Safe Shutdown data base; pursuing completion of the Risk Management 
Plan and Operational Readiness Review; and commencing issuance of task orders to develop 
implementing plans for removal of hold-up inventories from process equipment. 

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. 

May activities included the removal of the catwalks from the top of the concrete silos; size 
reduction of the steel removed from the concrete silos will begin in June. The installation of 
cover over the UNH tanks began in May and will be completed in June. 
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KEY MILESTONES 

Complete Removal Action 

Period Ending May 31, 1993 

REMOVAL ACTIONS 

~ ~~~~~ 

STATUS DUE DATE 

Open, ahead of December 19, 

RA No. 13, Plant 1 Ore Silos (continued) 

The Size Reduction Building (SRB) arrived on site May 26, 1993. June activities will include 
initiating the installation of the SRB and the Gantry Crane. 

I1 I schedule. I 1994 II 

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

This removal action will include the isolation or removal and disposition of contaminated soils 
in the vicinity of the Sewage Treatment Plant. 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, containerization, and 
storage/disposal of the materials. 

The comment-responses were submitted to the EPAs on May 14. Removal of contaminated 
soil began north of the sewage treatment plant on March 1. Survey maps showing sample 
locations have been revised to include additional information and to present data in a more 
readable format. The initial 187 white metal boxes from Phase I I  have been sampled for 
RCRA determination. The sampling for Hazardous Substance List materials will be completed 
when lab capacity is available. A new license agreement with the property owner adjacent to 
the Sewage Treatment Plant was signed May 21. This will allow FEMP personnel access to 
the property for additional sampling, remediation of any discovered contamination, and 
restoration of the property. 

June activities will include laying out grids for additional off-property sampling, sampling of the 
off-property soils and obtaining a RCRA determination for the 187 white metal boxes from 
Phase I I .  
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REM0 VAL ACTIONS 

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

KEY MILESTONES 

Phase Ill - Completion of off-property 
excavation 

STATUS I DUEDATE 

Additional 
sampling to 
determine 
boundary of 
contamination 

To Be 
Determined 
Based on 
Sampling Res u I ts 

Phase IV - Submit Final Report 1 ToBe 
Determined 

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 669 pad began in February. A total of 
17.5 tons of non-ferrous metal has been shipped to Quadrex and 751 tons of ferrous metal 
has been shipped to SEG. 

The pre-proposal meeting for the Phase 116 subcontract was held on March 18. The due date 
for bids is June 9, 1993. 
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KEY MILESTONES 

Complete Phase I 

Phase I - Submit Final Report 

Phase 116: Submittal of Subcontractor’s 
Removal Action Plan 

Phase 118: Submittal of Final Report 

Period Ending May 31, I993 

STATUS DUE DATE 

Open, on March 30, 1994 
schedule 

Open, on September 30, 
schedule 1994 

Open, behind September 30, 
Schedule 1993 

Open, on March 30, 1995 
schedule 

REMOVAL ACTlONS 

KEY MILESTONES STATUS DUE DATE 

Complete Removal Action Open, on August 30, 1993 
schedule 

RA No. 15, Scrap Metal Piles (continued) 

1 

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

The scope of this removal action is to collect the remaining stormwater runoff from the 
perimeter of the 136 acre former production area that currently discharges to Paddy’s Run and 
divert it through the existing storm sewer system to the Storm Water Retention Basin. 
Construction is ongoing along the north perimeter fence; 1,932 linear feet of the 4,000 feet 
trench drain has been completed, plus 410 feet of bottom. Installation of catch basins 206 
and 207 are complete. 

Future work on this removal action includes continuation of construction work. 
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REMOVAL ACTIONS 

RA No. 17, Improved Storage of Soil and Debris 

This removal action will include the management and appropriate 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. The activities in this Removal Action will 
include characterization, interim storage, and management of the contaminated soil and debris 
materials until final remediation under Operable Unit 3. 

The sampling of the Third Street Dirt Pile for RCRA characterization was completed on April 
26, 1993. May accomplishments included the approval of the Safety Assessment on May 11, 
1993. Review comments were submitted to Parsons on the 90% design of all RA No. 17 
Phase I structures on May 26, 1993. 

June activities will include the resubmittal of the Request for Exemption for installing automatic 
fire protection systems in tension support structures. The Proposed Plan is scheduled to go 
to DOE-HQ on June 2; this document will include sections to provide an Environmental 
Assessment for the Central Storage Facility, which is part of RA No. 17 scope. 

RA No. 18, Control Exposed Material in Pit 5 

Removal of the exposed material was completed in December 1992. The design package 
and work plan called out for the existing Waste Pit 5 dikes to be raised in certain areas by 3 
inches to meet the designed elevation of 590.25 feet. The addition of fill material and sodding 
was postponed until spring due to weather, 

During the time frame from December until May, rainfall has been such that the existing grass 
cover on the dike has substantially increased. Visual inspections could not reveal the low 
spots due to the increased grass cover. A survey was performed to establish the affected 
areas. The areas needing the 3 inch fill were the most inaccessible. 

Based on the survey data and the present grassed condition of the Waste Pit 5 berm, it was 
decided to accept the berm as is. All parties agreed more damage would be caused by the 
effort than results gained. 

Monitoring of the berms will continue. 

This Removal Action is now complete. 
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CONSOLIDATED CONSENT AGREEMENTIFEDERAL FACILITY 
COMPLIANCE AGREEMENTIFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31, 1993 

REM0 VAL ACTIONS 

RA No. 19, Plant 7 Dismantling 

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

The Removal Action Work Plan was submitted to the U.S. EPA on April 20. Ohio and U.S. 
EPA comments were received on May 19 and June 1 ,  1993, respectively. 

KEY MILESTONES 

Receive U.S. EPA comments 

Submit Final Work Plan to the U.S. EPA 

STATUS I DUEDATE II 
1 Completed June I May20, 1993 

1 ,  1993 

II Open, on 
schedule 

1 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. 

Processing remains on hold pending a Class E3 investigation of an incident that occurred on 
April 27. 

RA No. 21, Expedited Silo 3 

On February 24, 1993, the Expedited Silo 3 Removal Action Final Report was submitted to the 
U.S. EPA. 
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MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31,1993 

REMOVAL ACTIONS 

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. 

During May construction continued. FERMCO Engineering is providing Title Ill support for this 
project. Minor changes to the design package have been approved by Operable Unit 1 
Engineering and documented by an internal Construction Change Notice. These changes will 
be reflected on the "as built" drawings. Ditches "8" and "D" are virtually complete with work 
progressing on Ditch "C," south of Waste Pit 4. 

RA No. 23, Inactive Flyash 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 actively used only 
during the renovation 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. 

The eighth pump-out of the sump occurred on May 20, 1993, removing 190 gallons. To date, 
approximately 1,245 gallons have been removed. The final Removal Action Work 
Plan/Closure Plan Information and Data package was delivered to DOE-FN on April 6, 1993, 
for submittal to U.S. and Ohio EPA. Analytical reports for samples of the sump liquids taken 
thus far were submitted to DOE-FN on April 1, 1993. Analytical reports for subsequent 
sampling of pumped liquids should be available by mid-July. 
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MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31, 1993 

REMOVAL ACTIONS 

RA No. 24, Pilot Plant Sump (continued) 

The detailed schedule for the removal is being prepared. The removal is expected to occur 
between June and mid-July. Bids are being sought from contractors to perform the internal 
inspection of the drain line. 

RA No. 25, Nitric Acid Tank Car and Area 

The Nitric Acid Rail Car is located on the northem 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 
removal of residual contents from the tank car followed by decontamination and dispositioning 
of the tank car. . 

A revised Work Plan was submitted to the EPAs on January 28, 1993. Ohio EPA conditional 
approval was received on March 1 and US. EPA approval was received on March 8, 1993. 
The subcontractor prepared responses to EPA comments and revised affected pages to 
incorporate those comment-responses. A revised Removal Action Work Plan/Closure Plan 
Information and Data was submitted to the U.S. EPA and the Ohio EPA on April 16, 1993. 

Field activities for the implementation of the removal action are scheduled to begin in June. 

RA No. 26, Asbestos Removals (Asbestos Program) 

This removal action documents ongoing 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. 
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Submit draft Work Procedures for 1993 to 
the U.S. EPA 

Period Ending May 31, 1993 

~ ~~- 

Open, on June 30, 1993 
schedule 

REMOVAL ACTIONS 

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

The April 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 
will also provide generalizations of all abatement activities to date as well as planned 
abatement activities for the next year, including several large-scale abatement projects. 

April activities included the submittal of the draft Work Procedures to DOE-FN on April 5 and 
the receipt of DOE-FN's comments on April 20. The Compendium is presently being reviewed 
by DOE-HQ. DOE-HQ comments are expected by June 11, 1993. June activities will include 
revision of the Work Procedures for submittal to the EPA. Field activities in asbestos material 
identification and abatement continue. 

11 KEY MILESTONES I STATUS I DUEDATE ~ -11 

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

This removal action requires the submittal of the Engineering Evaluation/Cost Analysis 
(EWCA) study to identify alternatives for managing contaminated structures; the 
documentation of the selection of a response@) that will mitigate the potential threat to 
workers, the general public, and the environment associated with these structures; and 
addressing health and environmental impacts associated with the proposed action. 

The Responsiveness Summary was completed and issued in March. This document included 
comments from the public received at the EWCA Workshop held January 12, 1993, EPA 
comments, and responses to those comments. 

The draft EWCA was submitted to the EPAs on December 14, 1992. U S .  EPA conditional 
approval and comments were received January 19, 1993. Responses to EPA comments were 
submitted February 24. Revisions have been made to the EUCA in accordance with 
comment responses. The final EE/CA will be re-issued to DOE by June 10, 1993. 
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Submit draft Work Plan to EPA /I 

Period Ending May 31 , 1993 

I June 30, lgg3 I1 Open, on 
schedule 

REMOVAL ACTlONS 

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. 

The Removal Site Evaluation for this removal action was completed in July 1992. Soil vapor 
testing was completed March 12, 1993. 

The Removal Action Work Plan/Closure Plan Information and Data (RAWPKPID) was 
submitted to DOE on April 20, 1993. DOE-FN and DOE-HQ comments were received May 17 
and 21, respectively. June activities will include the incorporation of DOE comments and the 
submittal of the RAWP/CPID to the EPAs by June 30, 1993. 

11 KEY MILESTONES I STATUS I DUEDATE II 

RA No. 29, Temporary Nitrate Storage Tanks 

This removal action involves the field actions to empty and thoroughly cleanse the interior of 
the tanks followed by disposition of the materials. The water will be characterized, transferred 
and treated through the exiting water treatment facilities. The sludges will be characterized, 
drummed, and dispositioned appropriately. The liners will be cleaned and decontaminated as 
required and free-released. 

A draft Removal Site Evaluation (RSE) was provided to the DOE-FN on March 15, 1993. 
Major revisions to the RSE have been made and sent to DOE on April 29, 1993. DOE issued 
an Action Memorandum to FERMCO on May 6, stating that a Removal Action is not warranted 
because the existing monitoring and water-level control procedures for the tanks are 
adequate. The restoration of this area will be addressed through the RVFS process and 
subsequently during Remedial Design/Remedial Action. DOE issued a letter to the U.S. and 
Ohio EPAs on May 7 amending the list of Phase IV Removal Actions. 

22 



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

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

KEY MILESTONES 

Submit draft Work Plan to EPA 

Period Ending May 31, 1993 

REMOVAL ACTIONS 

RA No. 29, Temporary Nitrate Storage Tanks (continued) 

STATUS DUE DATE 

No Longer No Longer 
Required Required 

i 

RA No. 30, Sewage Treatment Plant Incinerator 

KEY MILESTONES 

Submit draft Work Plan to EPA 

This removal action involves the field activities to decontaminate and dismantle the incinerator 
and associated equipment. This work includes characterization and disposition of the wastes, 
containerization of equipment for shipment to NTS, removal and packaging of the transite for 
on-site storage, dismantling and monitoring of steel for free release, decontamination of 
removable contamination from the remaining slab, and decontamination of the work area. 

~ ~~ ~ ~~ 

STATUS DUE DATE 

No Longer No Longer 
Required Required 

A draft RSE was provided to DOE-FN on March 15, 1993. Major revisions to the RSE have 
been made and sent to DOE on April 29, 1993. DOE issued an Action Memorandum to 
FERMCO on May 6 ,  stating that a Removal Action is not warranted. The soil contamination 
associated with the incinerator is being adequately addressed by RA No. 14, and radiological 
surveys confirm that the remaining contamination on the external surfaces of the incinerator is 
predominately "fixed" contamination. The incinerator is located within a controlled and posted 
radiological contamination area. The restoration of this area will be addressed through the 
RI/FS process and subsequently during Remedial DesigrVRemedial Action. DOE issued a 
letter to the U.S. and Ohio EPAs on May 7 amending the list of Phase IV Removal Actions. 

23 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENTIFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31, 1993 

REMEDIAL INVESTIGATIONS/FEASlBILlN STUDIES 

1.0 Operable Unit 1 

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

1 .I Treatability Studies 

Scope: 

The Operable Unit 1 treatability studies will evaluate the two treatment process 
options identified in the Operable Unit 1 Initial Screening of Alternatives 
document: cement stabilization and vitrification. The technical feasibility of 
these technologies will be evaluated by conducting a series of experiments on 
both composite waste samples and individual strata samples. Performance 
criteria, including formulation ranges, compressive strength, leachability, bulking 
factor, and permeability, will be investigated. 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 consists of 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 consists of testing on strata 
samples where available. Each phase contains two stages permitting additional 
reagent testing as necessary. An optional phase to evaluate waste form durability is 
also being considered. 

Status: 

Samples for durability testing are being generated for submission to the University of 
Cincinnati. Data validation is continuing. All other test work is complete. 

Issues/Corrective Actions: 

None to report. 
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SUBMIT 
TO EPA 

10/12/93 C 

Period Ending May 31, 1993 

RECEIVE SUBMIT 
TO EPA 

EPA FINAL 
FROM 

12/11/93 C 0111 0/94 C 

REMEDIAL IN VESTIGA TIONS/FEASIBILIN STUDIES 

1.2 Remedial Investigation 

Scope: 

A RI Report will be prepared 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: 

All of the sections of the RI have gone through technical review and comments are 
being incorporated. Sections 1 through 4 are being prepared by the individual section 
leads for DOE-HQ review on July 15. Fate and Transport and Risk Assessment 
sections will be submitted for DOE-HQ review on August 13 as per the revised 
schedule. 

A presentation to the U.S. EPA will take place on July 7. The meeting will be a post- 
validation update on the interpretation of all data being incorporated into the RI report. 

Issues\Corrective Actions: 

None to report. 

OPERABLE UNIT 1 REMEDIAL INVESTIGATION REPORT 

SCOPE 

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. 

C = Consent Agreement Date 

PRIMARY 
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MONTHLY PROGRESS REPORT 

Period Ending May 31,1993 

REMEDIAL INVESTIGA TIONS/FEASIBILITY STUDIES 

CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Planned Activities for June 1993 

0 Treatability report will be initiated upon completion of data validation 

Validated data will be "frozen" for the purposes of inclusion into the RI Report on 

Sections 1 through 4 being completed for final editing 

0 

June 1 

0 
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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 May 31, 1993 

REMEDIAL IN VESTIGA TIONSFEASIBILITY 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: 

The Remedial Investigation (RI) Report for Operable Unit 2 was submitted by DOE-FN 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 responses to those comments 
submitted by DOE-FN on February 7, 1993, a second phase of RI sampling and analysis is 
required for Operable Unit 2 in order to meet the objectives of the March 1988 Sitewide 
Remedial Investigation/Feasibility Study (RVFS) Work Plan. 

Status: 

Collection and analysis of environmental samples is an integral part of the Operable Unit 2 
RVFS. This Sampling and Analysis Plan has been prepared in accordance with CERCLA 
Guidance for Conducting Remedial Investigations and Feasibility Studies. 

The draft RVFS Work Plan Addendum for Operable Unit 2 was submitted to DOE-FN on 
March 3, 1993. The draft RVFS Work Plan Addendum for Operable Unit 2 was transmitted to 
the EPAs on March 8, 1993. Pursuant to the informal dispute resolution process with the U.S. 
EPA, field investigations were initiated on March 16, 1993. 

South Field 

The Work Plan calls for the installation of three Type 1 and two Type 2 monitoring wells. The 
status of which is as follows: 

, 

0 1942 Groundwater sample collected May 1 , 1993. 
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Period Ending May 31, 1993 

REMEDIAL IN VESTIGA TIONSFEASIBILITY S TUDlES 

2.1.1 RVFS Work Plan Addendum for Operable Unit 2 (continued) 

e 2943 

e 2944 

e 2945 

Well development activities completed May 3, 1 993; groundwater sample 
collected in May. 

Contingency well; may not be needed. 

The expanded Scope of Work included the completion of two Type 1 wells 
(1 954 and 1 1085) and one Type 2 well (2954). Wells 1954 and 1 1 085 were 
completed in May 1993. Well 2954 was initiated in May and is expected to be 
completed in June 1993. All three wells will be developed and sampled in 
June. 

Hydropunch II Operations 

The Work Plan Addendum calls for the installation of 11 Hydropunch II (HP) operations and 
subsequent groundwater sampling activities. HP11 was completed prior to the installation of 
Monitoring Well 1941. HP 1 101 4 and 1 101 5 were completed in March 1993. HP 11 009, 
11010, 11011, 11012, 11013, 11016, 11017, and 11018 were completed in April 1993. 
Groundwater samples were transported to the on-site FERMCO laboratory for Total Uranium 
analysis. 

The expanded Scope of Work for the South Field included completion of an additional 
Hydropunch borings and associated medial sampling (1 101 9, 1 1020, 1 1021, 1 1022, 1 1023, 
11024, 11 025, 11028, 11029, 11 030, 11077, 11082, 11083, and 11084). Borings . 

1 101 9,11020, 1 1021, 1 1022, 1 1023, 1 1024, 1 1025, 1 1028, and 1 1030 were completed in May 
1993. Borings 1 1029, 1 1030, 1 1047, 1 1082, 1 1083, and 1 1084 will be completed in June 
1993. 

Surface Water and Sediments 

The Work Plan Addendum required a total of four surface water and four sediment samples. 
Surface water and sediment samples were collected in March 1993 for SF-SW-01, SF-SD-01, 
SF-SW-02, SF-SO-02, SF-SW-03, and SF-SD-03. SF-SW-04 and SF-SD-04 were not 
collected; no surface water was encountered at these locations. The sediment samples were 
transported to the contract laboratory for full Hazardous Substance List (HSL), full radiological, 
and miscellaneous radiological parameter analyses. The surface 
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Period Ending May 31, 1993 

REMEDIAL INVESTIGATIONS/FEASIBILIN STUDIES 

2.1.1 RUFS Work Plan Addendum for Operable Unit 2 (continued) 

water samples were sent to the contract laboratory for full HSL, general groundwater quality, 
and full radiological analyses. In additional, a Total Uranium surface water sample was 
collected and sent to the FERMCO on-site laboratory for analysis. 

Near Surface and Surface Soil Hand Borinqs 

The Operable Unit 2 Work Plan Addendum required 21 near surface (0" to 6") and surface (6" 
to 12") hand borings be completed at planned locations. The same locations were used to 
install the auger soil borings. The hand borings were completed in April 1993 and sent to the 
contract laboratory for full HSL, full radiological, and miscellaneous radiological parameter 
analyses. 

Soil Auqer Borinqs 

Borings 1964, 1965, 1966, 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975, 1976, 
1977, and 1978 were completed in April 1993. The boring depths ranged from approximately 
10 feet to 35 feet based on the encountered thickness of the fill and glacial overburden. All 
samples were sent to the contract laboratory for full HSL, full radiological, geotechnical, and 
miscellaneous radiological parameter analyses. 

Existing Monitorina Well Groundwater SamDlinq 

Groundwater sampling and subsequent laboratory analysis is required for existing Monitoring 
Wells 2401, 101 4,2014, 151 6, 151 7, 151 8, 1046, 2046, 1065, 2065, and 2085. Well 2014 
was sampled in April 1993; Wells 2401, 1046, 2046, 1065, and 2065 were sampled in May. 
Sampling of wells 1014, 1516, 1517, and 1518 was attempted in May but the wells were dry. 
Well 2085 was not sampled but is expected to be sampled in June. 

Geophvsical Survey/Trenchinq Activities 

Geophysical survey is required per the Work Plan Addendum. Subsequent anomalies will be 
identified and further investigated through trenching operations. Trenching activities were 
initiated in May and are expected to be completed in June 1993. 
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REMEDIAL INVESTIGATIONSFEASIBILITY STUDIES 

2.1.1 RUFS Work Plan Addendum for Operable Unit 2 (continued) 

Solid Waste Landfill 

The Work Plan Addendum requires the installation of three Type 1 and four Type 2 monitoring 
wells. The status well installation is as follows: 

0 1947 Installation completed. 

0 1950 Installation completed May 6, 1993. The well was set at approximately 20 feet 
with a IO-foot screen. Well development and groundwater sample collection 
will be completed in June 1993. 

0 1952 Installation completed May 14, 1993. The well was set at approximately 20 feet 
with a IO-foot screen. Well development completed May 14, 1993. 

Surface Soil Samplinq 

The Work Plan calls for 12 surface soil samples to be collected at predetermined locations. 
Surface soil samples SWL-SS-01 through SWL-SS-12 were completed in April 1993. 
Samples were transported to the contract laboratory for full HSL, full radiological, and 
miscellaneous radiological parameter analyses. 

Surface Water and Sediment SamDling 

Surface water and sediment sampling is required in two locations. Surface water and 
sediment sampling was completed in April 1993 at SWL-SW-01, SWL-SD-01, SWL-SW-02, 
and SWL-SD-02. The sediment samples were sent to the contract laboratory for full HSL, full 
radiological, and miscellaneous radiological parameter analyses. Surface water samples were 
sent to the contract laboratory for full HSL, full radiological, miscellaneous, and general 
groundwater quality parameter analysis. Samples for Total Uranium were sent to the 
FERMCO on-site laboratory for analysis. 

Soil Auqer Borinqs 

The Work Plan Addendum required 12 soil auger borings be completed. Soil boring 1985 was 
completed and boring 1986 commenced in April 1993. Auger boring operations at location 

1982, 1983, 1984, 1987 through 1993 were completed in May. Samples for 
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REMEDIAL IN VES TlGA TIONSFEASIBILI N STUDIES 

2.1.1 RUFS Work Plan Addendum for Operable Unit 2 (continued) 

radiological and chemical parameters were sent to the contract laboratory for analysis. An 
additional six soil borings were requested in the expanded Scope of Work (1 1036 through 
11041). All borings were completed in May. This activity is considered complete and will not 
be updated in future reports. 

Existinq Monitorinq Wells Groundwater Samplinq 

Groundwater sampling and subsequent laboratory analysis on existing Monitoring Wells 1 71 9, 
2027, 1035, 1037, 2037, 1038, and 2052 was initiated in April 1993. Wells 2027, 2037, 1038, 
and 2052 were sampled in April; Well 1035 was sampled in May 1993. Sampling of wells 
171 9 and 1037 were attempted in May but were found to be dry. 

Soil Gas Survev 

Fifty soil gas survey points were completed in April 1993. Fourteen volatile organic 
compounds were encountered during the survey. The average readings for these was 25 
ppm. Methane was encountered 29 times, with an average range detected of 1 ppm to 1000 
ppm. Readings were achieved using a Foxboro OVA 128 (FID) meter with a methane probe. 
Offsite, laboratory anaiyses pending; results will be reported in June 1993. 

Inactive Flvash Pile 

The Work Plan Addendum requires the installation of one Type 1 and one Type 2 Monitoring 
Wells. The status of the two monitoring wells is as follows: 

1954 Installation completed May 13, 1993. The well was set at approximately 19 feet 
with a 10-foot screen. Well development has not yet been completed. 

2955 Installation completed May 5 ,  1993. The well was set at approximately 70 feet 
with a 15-foot screen. Well development has not yet been completed May 21, 
1993. Groundwater sample will be collected in June 1993. 
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REMEDIAL IN VESTIGA TIONSffEASIBILITY STUDIES 

2.1.1 RVFS Work Plan Addendum for Operable Unit 2 (continued) 

Soil Auaer Borinqs 

Soil auger borings in five predetermined locations are to be installed under the requirements 
of the Work Plan Addendum. Borings 1996 and 1998 were completed in April 1993; borings 
1994, 1995, and 1997 were completed in May. An additional 10 soil borings were identified in 
the expanded Scope of Work. (1 1048 through 11057). All borings, except 11 050, were 
completed in May, boring 11050 will be completed in June. 

Subsequent samples were sent to the contract laboratory for full HSL, full radiological, 
miscellaneous radiological , and various geotechnical parameter analyses. Certain samples 
were also sent to the FERMCO on-site laboratory for Total Uranium and Gamma 
Spectrometry. 8 

Surface Soil Samplinq 

Surface soil sampling is required at 7 locations. IFP-SS-01 through IFP-SS-07 were 
completed in April 1993. Samples were sent to the contract laboratory for full HSL, full 
radiological, and miscellaneous radiological parameter analyses. 

Surface Water and Sediment Samples 

The Work Plan Addendum required the sampling of surface water and sediment media. 
Surface water and sediment samples were not taken at location IFP-SW-01 and IFP-SD-01; 
no surface water was encountered. IFP-SW-02, IFP-SD-02, IFP-SW-03, and IFP-SD-03 were 
collected in April 1993. The sediment samples were transported to the contract laboratory for 
full HSL, full radiological, and miscellaneous radiological parameter analysis. The surface 
water samples were sent to the contract laboratory for full HSL, general groundwater quality, 
and full radiological analysis. In additional, a Total Uranium surface water sample was 
collected and sent to the FERMCO on-site laboratory for analysis. 

Hvdroounch I1 Operations 

Hydropunch II (HP) sampling is required at 10 predetermined locations (1999 through 11 008) 
in the Inactive Flyash Pile. HP 1999, 11 000, 11001, 11 003, 11004, 11 005, 11 006, and 11 007 
were completed in April 1993. HP 1 1002 and 1 1008 were completed in May 1993. Samples 
were sent to the FERMCO on-site laboratory for Total Uranium 
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REMEDIAL INVESTlGATIONS/FEASIBlLlTY STUDIES 

2.1.1 RVFS Work Plan Addendum for Operable Unit 2 (continued) 

parameter analysis. Four additional Hydropunch borings were requested for the expanded 
Scope of Work. One boring (1 1077) was completed in May 1993; the remaining three borings 
will be completed in June 1993. 

Existinq Monitorinq Wells Groundwater Samptinq 

Groundwater sampling is required per the Work Plan Addendum at existing Monitoring Wells 
101 6, 201 6, 1433, 171 1, 1047,2047, and 2402. Wells 201 6, 1047, and 2047 were sampled 
in April 1993; Well 2402 was sampled in May 1993. Sampling was attempted in May for Wells 
101 6, 1433, and 171 1 but they were found to be dry. 

Active Flvash Pile 

The Work Plan Addendum stipulates the installation of one Type 2 Monitoring Well 21033; this 
well was completed May 17, 1993. Development of the well was completed May 24, 1993. A 
ground water sample will be collected in June. 

Soil Auqer Borinqs 

Three soil auger borings, 1979, 1980, and 1981,\are to be advanced in the Active Flyash Pile. 
These borings were completed in May 1993 and will not be updated in future reports. 

Surface Soil Samples 

Six surface soil samples are to be taken within the Active Flyash Pile, AFP-SS-01 through 
AFP-SS-06. These samples were collected on May 14, 1993. This activity is considered 
complete and will not be updated in future reports. 

Hydropunch Soil Samples 

The expanded Scope of Work includes the completion of one Hydropunch boring in the Active 
Flyash Pile. This boring is expected to be completed in June 1993. 
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REMEDIAL lNVESTlGATIONS/FEASIBILITY STUDIES 

2.1.1 RUFS Work Plan Addendum for Operable Unit 2 (continued) 

Surface Water and Sediment Samplinq 

Two surface water samples, AFP-SW-01 and AFP-SW-02, and six sediment samples, AFP- 
SD-01 through AFP-SD-06 are required to be extracted from the Active Flyash Pile area. 
AFP-SW-01 was collected on May 13, 1993; AFP-SD-01 through AFP-SD-06 samples were 
collected on May 12 and 13, 1993. AFP-SW-01 will be collected in June 1993. 

Existinq Monitorinq Wells Groundwater Sampling 

Five existing Monitoring wells 1045, 2045, 1048, 2048, and 2049 are to be sampled. Wells 
2045, 1048, and 2048 were sampled in April 1993; Well 2049 was sampled in May 1993. 
Sampling was attempted at Well 1045 but the well was found to be dry. 

Lime Sludqe Ponds 

The Work Plan Addendum requires the installation of three Type 1 and three Type 2 
Monitoring Wells the status of which follows: 

e 1934 Installation completed May 4, 1993. The well was set at approximately 20 feet 
with a 10-foot screen. Well development was completed May 10, and 
groundwater samples were collected May 13, 1993. 

0 1937 Installation completed May 1 , 1993. The well was set at approximately 20 feet 
with a IO-foot screen. Well development was completed May 6 and 
groundwater samples were collected May 11, 1993. 

1940 Installation completed May 16, 1993. The well was set at approximately 20 feet 
with a 1 0-foot screen. Well development and groundwater sampling will be 
completed in June. 1993. 

e 2935 Installation completed May 11, 1993. The well was set at approximately 70 feet 
with a 17-foot screen. Well development and groundwater sampling will be 
completed in June 1993. 
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2.1.1 RVFS Work Plan Addendum for Operable Unit 2 (continued) 

0 2936 Installation completed May 14, 1993. The well was set at approximately 72 feet 
with a 15-foot screen. Well development was complete May 28, 1993, 
groundwater sampling will be completed in June 1993. 

2939 Installation completed May 13, 1993. The well was set at approximately 69 feet 
with a 17-foot screen. Well development and groundwater sampling will be 
completed in June 1993. 

Soil Samplinq 

Fourteen soil samples are to be extracted from the Lime Sludge Ponds, LSP-SS-01 through 
LSP-SS-14. These samples were collected in May 1993. This activity is considered complete 
and will not be updated in future reports. 

Soil Auqer Borinqs . 

Currently, 15 soil auger borings are identified in the Work Plan Addendum, 1956 through 
1970. Soil auger operations for 1964 through 1970 were completed in April 1993; soil auger 
operations for 1956 through 1963 will be initiated in June. 

Existinq Monitorinq Wells Groundwater Samplinq 

The Work Plan Addendum requires groundwater samples be taken from 8 existing Monitoring 
Wells 1210, 1229, 1134, 1039, 1041, 1042,2042, and 1176. Wells 1229, 1039, and 1042 
were sampled in April 1993; Wells 1041 and 2042 were sampled in May 1993. Sampling was 
attempted for Wells 121 0 and 1176 in May but the wells were found to be dry. Well 1134 was 
not sampled but is expected to be sampled in June 1993. 

Issuedcorrective Actions: 

None to report. 
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COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 
MONTHLY PROGRESS REP0 RT 

SCOPE 

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

I 

Period Ending May 31, 1993 

REMEDIAL INVESTIGATIONS/FEASlBlLlTY STUDIES 

RECEIVE SUBMIT TO 
SUBMIT FROM EPA EPA FINAL 
TO €PA 

04/29/94 C 06/24/94 C 07/25/94 C 

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: 

DOE has not concurred through the Change Proposal Process, on the revised schedule. 

Corrective Actions: 

DOE Level 0 Board concurrence on Change Proposal FY-93-1600-0001-01. 

OPERABLE UNIT 2 FEASIBILITY STUDY REPORT PRIMARY 

2.3 Planned Activities for June 1993 

Complete the fate and transport sensitivity studies with the addition of select 
inorganic and organic compounds. 

. Complete development of chemical specific applicable or relevant and 
appropriate requirements. 

Complete development of working level of PRGs. 

Complete Title Design for long term erosion protection measure for Inactive 
Flyash Pile. 
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REMEDIAL IN VESTIGA TIONS/FEASIBILI N S TUDlES 

2.3 Planned Activities for June 1993 (continued) 

0 Complete repair and operation and Maintenance Plan for Active Flyash Pile. 

Complete groundwater sampling of Well 2085 (South Field). e 

Continue trenching activities in South Field area. 

Develop and collect a groundwater sample from 1950 (Solid Waste Landfill). 

Collect surface water sample in Active Flyash Pile area (AFP-SW-01). 

Complete soil auger borings 1956 through 1963 in Lime Sludge Pond area. 

Complete groundwater sampling of Wells 11 34, 1940, 2935, 2936, and 2939 
(Lime Sludge Ponds). 

Develop and collect a groundwater ample from 1954 (Inactive Flyash Pile). 

Collect a groundwater sample from 2955 (Inactive Flyash Pile). 

Collect a groundwater sample from 21033 (Active Flyash Pile). 

Complete Hydropunch borings 1 1029, 1 1030, 1 1047, 1 1 082, 1 1083 and 
11084 in the South Field area. 

Develop wells and collect groundwater samples from Wells 1954, 1 1085, and 
2954 (South Field area). 

Complete one Hydropunch boring in the Active Flyash Pile area. 

Complete boring 11050 in Inactive Flyash Pile area. 

Complete three additional Hydropunch borings in Inactive Flyash Pile. 
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REMEDIAL IN VESTIGA TIONS/FEASIBILIN STUDIES 

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, but not limited to, 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. 

RVFS Work Pian 

Scope: 

The purpose of the RVFS Work Plan is to detail the approaches and assumptions to be 
applied to the gathering of information and the presentation of 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: 

, Comments and conditional approval of the RI/FS Work Plan Addendum (WPA) were 
received from the Ohio EPA on February 16, 1993. In an April 14, 1993, letter, the 
U.S. EPA approved the revised WPA, based on the comment-response package 
provided to the EPAs on March 19, 1993. The U.S. EPA approval stated, however, 
that the changed proposed in the comment-response package must be incorporated 
into the WPA and a final version of the WPA be submitted to the U.S. EPA by May 15, 
1993. The revised WPA was finalized and transmitted to DOE on May 14 for 
transmittal to the EPAs by May 17, 1993. 

Issues/Corrective Actions: 

None to report. 
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The Work Plan Addendum includes an initial evaluation of OU3 (e.g., 
conceptual models and wastelcontaminant quantities), a work plan rationale 
(e.g., data requirements and SAP approach) and specific OU3 RVFS tasks. 

Period Ending May 31, 1993 

RECEIVE SUBMIT 
FROM EPA TO EPA 

08/04/92 A 12/1 8/92 C 
12/17/92 A 

REMEDIAL INVESTlGATIONSffEASIBILIN STUDIES 

3.1 RVFS Work Plan (continued) 

3.2 Field Investigation 

Scope: 

The purpose of the Operable Unit 3 field investigation program is to 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: 

Radiological surveys to support the Field Work Packages are underway. Twenty-six 
Operable Unit 3 RI/FS Characterization field sampling procedures have been issued; 
four additional procedures for newly identified equipment are being generated. Lesson 
Plans for the Operable Unit 3 procedures have been developed. A Readiness Review 
to begin the RVFS characterization is underway. The Operable Unit 3 RI/FS Health 
and Safety Plan, draft 1, is ready for review and comment. An Independent 
Assessment program is being developed. A portion of Building 5E has been cleared in 
preparation for setting up a storage area for Operable Unit 3 sampling equipment. A 
cage has been ordered to secure the sampling equipment, unauthorized access to the , 

building is being eliminated, and locks are being installed. Decontamination of Building 
5E has been completed. A radiological survey and an X-ray fluorescence (XRF) 
screening has been conducted to document a clean area for sampling equipment. The 
XRF analyzer has arrived on site, the gas chromatograph is expected to arrive soon. 

39 



CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENTIFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31, 1993 
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3.2 Field Investigation (continued) 

Issuedcorrective Actions: 

None to report. 

3.3 Treatability Studies 

Scope: 

The purpose of treatability studies is to 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: 

Formal identification of treatability studies for Operable Unit 3 has not been 
undertaken; however, remedy screening treatability studies will be conducted in parallel 
with the Field Investigation and Alternatives development. Development of an outline 
for a Treatability Study Work Plan (TSWP) was initiated in January and is continuing. 
Current actions involve the Screening of Alternatives to identify needed studies. The 
revision of the RVFS Work Plan Addendum identifies a delivery date for the TSWP of 
January 1994. 

Issues/Corrective Actions: 

None to report. 

40 



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

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31, 1993 

REMEDIAL IN VES TlGA TIONS/FEASIBILITY STUDIES 

3.4 Remedial Investigation Report 

Scope: 

The purpose of the RI is to provide a summary of the field investigations and to 
support the FS 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. 

3.5 Feasibility Study 

Scope: t 

The purpose of the FS is to evaluate alternatives in detail with respect to the nine U.S. 
EPA evaluation criteria. The alternatives are analyzed individually and then compared 
to one another to determine respective strengths and weaknesses and to identify key 
tradeoff s. 

Status: 

Formal activities associated with the FS have not been initiated for Operable Unit 3, 
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 dismantlement (handled by the Proposed 
Plan). The FS will focus on treatment and disposition issues. 

Issues/Corrective Actions: 

None to report. 
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3.6 Planned Activities for June 1993 

0 Focus on technology research and initiate identification of remedy screening tier 
treatability studies for preparation of the Treatability Study Work Plan. 

0 Submit Proposed Plan document (to achieve an interim Record of Decision for 
decontamination and dismantlement of components for Operable Unit 3) for 
DOE-HQ review. 

0 Initiate preparation of the Remedial Design/Remedial Action Work Plan for the 
Proposed Plan for Interim Action. 

0 The full-scale writing of Field Work Packages (FWPs) will continue. 
Radiological screening to support the FWPs continue. 

0 Training is to be conducted for Operable Unit 3 Field Investigations personnel 
on the use of the XRF and gas chromatograph and PCB test kits. This will 
enable the field screening portion of the program to begin. 

0 Initiation of chemical screenings is to begin. The XRF and gas chromatograph 
will be used to determine the media chemical "hot spots" for subsequent media 
sampling. 
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REMEDIAL IN VES TIGA TIONS/FEASIBILITY S TUDlES 

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. 

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 1 000-series piezometers will be installed in the uppermost perched water interval 
in the K-65 Silos area. One well or lysimeter will target the perched water zone 
downgradient of the Decant Sump Tank. Three lysimeters will be 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: 

The completed work plan addendum was processed as part of the Operable Unit 4 
RI/FS baseline and was approved by the Level Ill, II, and I Change Control Boards on 
January 15, 1993, January 22, 1993, and January 27, 1993, respectively. Due to the 
schedule constraints associated with the completion of the investigative effort in time to 
include the additional data into the Operable Unit 4 Feasibility Study Report, the US.  
DOE has authorized FERMCO to proceed with the implementation of the work plan 
without the US. EPA formal approval of the addendum. ,This notice was given by the 
U.S. DOE with the confidence that previous U.S. EPA concerns about this project have 
been adequately addressed in the work plan and proposed field work. 
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4.1 Field Investigation (continued) 

Notice to Proceed was given to the subcontractor on February 1, 1993. Field work 
was initiated on February 9, 1993. Drilling activities were initiated on March 11, 1993. 
Monitoring Wells 1891, 1892, and 1893 were purged, developed, and sampled for the 
primary parameters as specified in the Work Plan. Hydropunch I I  samples are 
currently being analyzed by the FERMCO contract laboratory. 

Lysimeters 1894, 1895, and 1896 were installed and sampled for primary parameters 
as specified in the Work Plan. The samples were transported to the FERMCO contract 
laboratory for analysis. Preliminary results for the scanning of fluorescein dye were 
negative. 

Groundwater sampling at existing Monitoring Well 2032 was completed and results 
have not been received. 

Comments and disapprovals on the Work Plan Addendum for Additional 
Characterization of the Perched Water West of the K-65 Silos from the Ohio EPA and 
the U.S. EPA were received on March 22, 1993. A meeting was conducted on April 1, 
1993, with DOE-FN and the U.S. EPA to discuss the proposed resolution of the 
disapproval/comments of the Work Plan Addendum. A formal response to the ‘Ohio 
EPA and U.S. EPA comments was submitted to DOE-FN on April 30, 1993. The 
responses were scheduled to be forwarded to DOE for transmittal to Ohio EPA and 
U.S. EPA on June 1, 1993. 

The primary concern expressed by the agencies was the ability of the project, as 
described in the Work Plan, to result in an adequate characterization of the nature and 
extent of the groundwater contamination in the K-65 Area. As a result, a piezometer 
will be installed adjacent to each of the lysimeters (borings 1894, 1895 and 1896) in 
order to determine if a perched water condition exists in the glacial overburden 
adjacent to Paddy’s Run. In addition, the Work Plan was revised to allow for the 
possibility of installing a piezometer southwest of boring 1891. The additional 
piezometer would be installed only if the total uranium sampling results from boring 
1891 exceed 20 ug/l. Preliminary results from boring 1891 were received and total 
uranium was 330 ugA, therefore the additional piezometer will be installed as indicated 
in the revised Work Plan. 
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4.1 Field Investigation (continued) 

Issues/Corrective Actions: 

The information obtained from this investigation program will be considered in the 
Operable Unit 4 Feasibility Study. Highest priority must be given to these field 
investigations to avoid schedule delays to the Operable Unit 4 Feasibility Study Report 
submittal. The results from this sampling effort will be integrated into the Operable 
Unit 5 Remedial Investigation Report. If the field investigation, perched groundwater 
analyses, and data validation is completed in a timely fashion, the information will be 
presented in the Final RI Report for Operable Unit 4. 

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, 

The Treatability Study Work Plan for cementation and chemical extraction will 
demonstrate whether stabilization achieves the desired level of material strength, 
provide information to help determine the effectiveness of chemical extraction, and 
provide data for use in fate and transport modeling. The study is composed of three 
preliminary phases, an advanced phase, and an optional phase. The preliminary 
phases determined the potential reagents and conditions for stabilization and/or 
extraction of composites of the silo material. The advanced phase evaluated the 
material variability by testing formulations and/or extraction on the top, middle, and 
bottom layers from each silo. The optional phase consists of testing stabilized waste 
for durability using American Society of Testing and Materials weffdry and freezehhaw 
test methods. In addition, radon emanation and radon leaching of cement stabilized 
waste and precipitate will be performed. 
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4.2 Treatability Studies (continued) 

The Treatability Study Work Plan for the vitrification of residues from Silos 1 , 2, and 3 
considers vitrification of silo material, radon emanation rate from the vitrified waste, 
and the leachability of the vitrified waste. 

Status: 

Cement Stabilization Preliminary and Advanced Phase Tests- Complete. 
Chemical Extraction tests - Complete. 

The draft Cement Stabilization/Chemical Extraction Treatability Study Report was 
submitted for internal review on March 31 , 1993. Comments were consolidated and 
are currently being incorporated, but due to competing manpower resources with the 
Operable Unit 4 Feasibility Study Report, the submittal date of the revised Draft 
Cement StabilizatiodChemical Extraction Treatability Study Report to the U.S. DOE 
has been extended to June 1 1 , 1993. 

Cement Stabilization Optional Phase Treatability Testing - Complete. 

The draft Cement Stabilization Optional. Phase Treatability Study Report was submitted 
for internal review in May 1993. 

The revised draft Cement Stabilization Optional Phase Treatability Study Report will be 
submitted to the U.S. EPA as Appendix H of the Operable Unit 4 Feasibility Study 
Report. 

Vitrification Treatability Tests - Complete. 

The U.S. DOE comments on the initial draft Operable Unit 4 Treatability Study Report 
for the Vitrification of Residues from Silos 1, 2, and 3 were received and incorporated. 
The final draft Operable Unit 4 Treatability Study Report for the Vitrification of Residues 
from Silos 1, 2, and 3 was submitted to DOE on May 2, 1993. 

Issuedcorrective Actions: 

None. 
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SCOPE 

Details the nature and extent of contaminants in the Operable 
Unlt 4 study area. Estimates the volume of Contaminated 
media and materials. Provides a baseline risk assessment 
and establishes remedial action objectives. 

4.3 Remedial Investigation Report 

SUBMIT RECEIVE SUBMIT TO 
TO EPA FROM EPA EPA FINAL 

04/19/93 C 06/18/93 C 07/18/93 C 

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. 

Status: 

The revised draft Operable Unit 4 Remedial Investigation Report was submitted to the 
U.S. EPA on April 19, 1993, in accordance with the Amended Consent Agreement 
schedules. Comments from the U.S. EPA are expected to be submitted to the U.S. 
DOE by June 18, 1993. 

OPERABLE UNIT 4 REMEDIAL INVESTIGATION REPORT PRIMARY 

C = Consent Agreement Date 

4.4 Feasibility Study 

Scope: 

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 (continued) 

Status: 

The revision of remedial alternatives, described in the U.S. EPA-approved Initial 
Screening of Alternatives, is designed to provide separate alternatives for the different 
waste subunits. For example, alternatives for the disposition of Silos 1, 2, and 3 
contents are being created; silo structures, berms, and subsoils are being grouped into 
a separate set of alternatives; and Silo 4 is being dispositioned in a separate set of 
alternatives. On-property disposal options were discussed during October 1 992 and 
have been included as appropriate to the alternatives. Draft detailed alternative 
description revisions were completed for internal review. Cost estimates, alternative 
risk assessments and fate and transport modeling were also completed for internal 
review. 

The draft Operable Unit 4 Feasibility Study Report was completed for internal review. 

The initial Comprehensive Response Action Risk Evaluation (CRARE) risk assessment 
activities were completed and the draft CRARE was completed for internal review. 

The draft FEMP Sitewide Environmental Impact Statement was completed for internal 
review. 

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 RVFS guidance for both documents are priority issues. 
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4.4 Feasibility Study (continued) 

OPERABLE UNIT 4 FEASIBILITY STUDY PRIMARY 

~~ 

C = Consent Agreement Date 

I 

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. The remediation 
alternatives presented in the Proposed Plan, especially the preferred alternative, will be 
proposed to the US. EPA for consideration. 

Status: 

The draft Proposed Plan was issued for internal review. 

Issues/Corrective Actions: 

Development and submittal of the Proposed Plan is dependent on the completion of the FS. 
The Proposed Plan is being prepared concurrently with the FS and will be submitted with the ' 

FS . 
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ldenttfies potential remedial alternatives as listed in the FS and 
presents the preferred alternative to the U S  EPA and the public. 
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4.5 Proposed Plan (continued) 

OPERABLE UNIT 4 PROPOSED PLAN PRIMARY 

0 Complete the draft Feasibility Study Report for Operable Unit 4 for submittal to 
DOE. 

Revise the CRARE risk assessment with direction from DOE and submit (he 
revised draft CRARE for internal review. 

0 Complete the draft FEMP Sitewide Environmental Impact Statement for 
submittal to DOE. 

0 Complete the draft Proposed Plan for Operable Unit 4 for submittal to DOE. 

Initiate revisions to the internal review of the draft Cement Stabilization Optional 0 

Phase Treatability Study Report. 

0 Prepare the Operable Unit 4 Remedial Investigation Report supporting 
documents for the inclusion in the Administrative Record. 

0 Prepare the outline for the Record of Decision for internal review. 

0 .  Additional Characterization: 

Complete the first round of groundwater sampling at existing Monitoring 
Well 2032. 
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4.6 Planned Activities for June 1993 (continued) 

Complete the laboratory analysis of the samples and subsequent data 
validation. 

Revise the existing Work Plan to incorporate the comment resolutions of 
the regulatory agencies comments. 

a 

51 



- 4 5 2 9 -  

5 .O 

5.1 

5.1.1 

CONSOLIDATED CONSENT AGREEMENTIFEDERAL FACILITY 
COMPLIANCE AGREEMENTIFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31, 1993 

REMEDIAL INVESTIGA TIONSFEASIBILITY STUDIES 

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. 

Field Investigation 

Operable Unit 5 Work Plan Addenda 

Scope: 

Soil and perched groundwater sampiing will be 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. 

Stat us: 

On November 30, 1992, conditional approval was received from the Ohio €PA 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 are 
pending completion of a FERMCO and DOE-FN internal review. After completion of 
the internal review, responses will be transmitted to the respective regulatory agency. 
The Work Plan Addenda will be revised once final comment resolutions have been 
obtained from the regulatory agencies, DOE-FN and FERMCO. 
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5.1.1 Operable Unit 5 Work Plan Addenda (continued) 

Attempts to sample Monitoring Well 1890 for the second round continue; however, due 
to extremely slow recharge rates, a variance to procedures has been approved and 
sampling should be completed during June 1993. The samples collected during the 
field investigations for the KC-2 Warehouse Area, Scrap Metal Pile and Electrical 
Substation are being analyzed at the contract laboratory for radiological parameters. 
Field work for this program is nearly complete. 

IssuesKorrective Action: 

Final resolution of the Ohio EPA and U.S. EPA comments should be reached with 
resolutions transmitted back to the respective regulatory agency for final review and 
approval. 

Lack of comment resolution has caused an apparent negative variance in the Operable 
Unit 5 Consent Agreement Baseline Schedule. Conditional approval received from the 
regulatory agencies has provided some schedule recovery through acceleration of both 
field characterization effort and subsequent sample analysis at the contract 
laboratories. 

5.1.2 Outfall Line Investigation 

Scope: 

This Work Plan Addendum defines the sampling and analysis required to investigate 
potential leakage from the Outfall Line as part of the Operable Unit 5 R1. The 
installation of Monitoring Well 21 19 and subsequent sampling program were based 
upon possible failure of the pipeline between Manhole 179 and 180. If groundwater 
contamination has occurred due to a failure in the pipeline between Manhole 179 and 
180, then a previously unidentified occurrence of contamination in groundwater may 
exist beyond the FEMP eastern boundary. Installation of Monitoring Well 21 19 will 
determine if there is groundwater contamination associated with a pipeline failure 
between Manholes 179 and 180. If an off-site plume is identified, then an additional 
investigation may be required to determine vertical and lateral extent of the plume. 

53 ( 5 3  



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

CONTROL AND ABATEMENT OF RADON0222 EMISSIONS 
MONTHLY PROGRESS REPORT 

Period Ending May 31, 1993 

REMEDIAL INVESTIGATIONS/FEASIBILIN STUDIES 

5.1.2 Outfall Line Investigation (continued) 

Status: 

Responses to comments from the Ohio EPA and U.S. EPA are pending completion of 
an internal review. However, the evident lack of contamination in the monitoring well 
sample reduced the applicability of the comments. 

After completion of the internal review, responses will be.transmitted to the respective 
regulatory agency. The Work Plan will be revised once final comment resolutions have 
been obtained from the regulatory agencies, DOE-FN and FERMCO. FERMCO 
Operable Unit 5 staff are currently reviewing the analytical data from Monitoring Wells 
21 19 and 2067 to determine if additional investigation of this area is needed. , 

Issues/Corrective Actions: 

Final resolution of the Ohio EPA and U.S. EPA comments should be transmitted to the 
respective regulatory agency for final review and approval in June. 

5.1.3 Additional Operable Unit 5 Field Investigation Tasks 

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

- 
- 
- 
- 
- 
- Great Miami Riverbank Investigation 
- 

Snapshot Monitoring Well Sampling and Surface WaterEediment Sampling 
FEMP Glacial OverburdenNadose Zone Hydraulic Investigation 
Pilot Plant Drainage Ditch Seepage and Surface Water Background Investigation 
Additional Monitoring Well Installation and Well Abandonment 
Surface and Subsurface Soil Sampling 

FEMP Trap Shooting Range Investigation 
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5.1.3 Additional Operable Unit 5 Field Investigation Tasks (continued) 

The draft Project Specific Plans (PSPs) and internal reviews for six of these programs 
have been completed and submitted to DOE.. Preparation and internal review of the 
PSP for the Trap Shooting Range Investigation will be completed in early June. 

During May, sampling activities occurred in three of the seven programs: "Snapshot" 
Sampling, Seeps and Surface Water Background, and Additional Monitoring Well 
Installation. The remaining four programs will be initiated in early June. The current 
schedule specifies early to mid-July as the completion date for all sampling activities 
associated with the seven programs. Sufficient laboratory capacity and procurement of 
resources and equipment have caused some schedule slippage in the field programs. 
Problem resolution is ongoing. 

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

In March 1993, a Removal Site Evaluation (RSE) for the KC-2 WarehouseMlell No. 67 
was performed to assess the need for a removal action. The RSE was performed to 
assess the impact of sediment-like material present in Well No. 67 on groundwater 
quality in the lower portion of the Great Miami Aquifer, pursuant to Section 104 (a)(l) 
of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), as amended. 

The DOE, as the lead agency, determined the need for a removal action pursuant to 
40 CFR 300.415 Sections (b)(2)(ii) and (b)(2)(viii). The following removal action will be 
implemented as defined in 40 CFR 300.415. Since Well No. 67 was screened in the 
lower portion of the Great Miami Aquifer, and this aquifer is a sole source aquifer, the 
removal action will be performed as a Time Critical Removal Action. 

The Work Plan requires that the sediments in the well casing be removed prior to 
abandonment of the well. This will provide relative assurance for eliminating the 
potential of introducing further contamination into the Great Miami Aquifer. 
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5.1.4 Abandonment and Plugging of KC-2 Warehouse Well No. 67 (continued) 

No attempts to remove the existing well casing will be made because of the confined 
work area and the possibility that the casing could break at depth leaving a potential 
vertical migration pathway through the glacial overburden. Sediments and groundwater 
removed from the well will be sampled and drummed, 

The analytical results will be used to develop a vertical profile of the sediment column 
and to perform a hazardous waste characterization to determine disposal options for 
these materials. An attempt will be made to re-develop the well and collect a 
groundwater sample. The casing will then be filled with Volclay grout to 30 inches 
below grade. The remaining 30 inches of casing will then be removed and a concrete 
cap will be placed over the hole. A monitoring well will be installed downgradient of 
the former Well No. 67 location at an equivalent depth in the Great Miami Aquifer. 
This installation will be described in a separate Work Plan prepared by Operable Unit 
5. 

Field work associated with this removal action is scheduled to begin in June. 

5.2 Treatability Study 

Scope: 

The purpose of this study is to provide information to support the FS and subsequent 
remedy selection for Operable Unit 5. Specifically, the study will demonstrate the 
feasibility of soil washing as a remedial technology for cleaning soils in Operable 
Unit 5. The study incorporates a physical separation/chemical extraction process that 
initially involves the separation of a soil into different particle-size fractions. Reagent 
formulas in the washing solutions are used in the extraction of 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 (OU 5-A). 
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5.2 Treatability Study (continued) 

Status: 

Installation of the skids, housing the soil washing pilot plant equipment, into Plant 8 
was completed in April 1993. Training of supervisors and technicians for the operation 
of the pilot plant was conducted. Documents completed in April in support of the 
startup of the soil washing pilot plant included the health and safety plan, 
environmental compliance plan and the risk management plan. 

The data from the remedy screening tests for the ID-A and ID-B soils was received 
from IT Corporation by FERMCO on April 12, 1993. The data from the OU5-A soil was 
received in the middle of May. Results from these bench-scale studies were being 
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. 

Design and programming of a database to accommodate Operable Unit 5 remedy 
screening and remedy selection data was initiated. The database is being designed to 
also accommodate soil washing treatability test data from Lockheed Environmental, 
Oak Ridge National Laboratory, and Westinghouse-Savanna River. These soil washing 
test programs have been conducted in parallel to the Operable Unit 5 study. 

It was decided to provide a laboratory to support any additional bench-scale testing. It 
is currently being supplied with soil washing bench-scale testing equipment and 
supplies. 
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5.3 Operable Unit 2 Dispute Resolution Supplemental Project (Uranium Reduction in 
FEMP Discharge) 

Scope: 

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 will be installed and operational by March 30, 1994. 

2. Utilize 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, Le., less than 20 ppb (Sewage Treatment Plant 
and clean side general sump) from Phase II A M  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 
implemented by March 30, 1995. 

Status: 

A request for proposal has been issued and proposal was subsequently received from 
Parsons for performing the engineering of Part 1. This proposal has been evaluated 
and is in the process of revision. Changes to the AWWT project scope have been 
completed to eliminate the treatment of the Sewage Treatment Plant and administrative 
side general sump flows to provide for Part 3. Evaluation of the best 
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5.3 Operable Unit 2 Dispute Resolution Supplemental Project (Uranium Reduction in 
FEMP Discharge) (continued) 

method for transferring South Plume water to Part 2 is being investigated. Provisions 
have been made in the AWWT design to allow AWWT Phase I to accommodate South 
Plume flows when no stormwater is available for treatment to address Part 2. 

5.4 Initial Screening of Alternatives ( S A )  

Scope: 

The ISA Report documents the initial activities of the Feasibility Study (FS). These 
activities include: developing remedial action objectives; developing general response 
actions; identifying volumes or areas of media to which response actions might be 
applied; identifying and screening technologies; identifying and evaluating technology 
process options; assembling selected representative process options into alternatives; 
and performing an initial screening of alternatives. 

Status: 

A draft copy of the ISA Report was submitted to the Ohio EPA and U.S. EPA for 
review on November 13, 1992. Comments from both agencies were received in 
January 1993. A response to comments document was prepared and transmitted to 
both agencies on February 12, 1993. Approval of the responses (with one exception) 
has been received. The final ISA report was prepared and submitted to the Ohio EPA 
and U.S. EPA on March 26, 1993. This is more than three months ahead of the 
original Consent Agreement schedule date. 

Issues/Corrective Actions: 

None to report. 
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5.5 Remedial Investigation (RI) 

Scope: 

The RI serves as 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: 

RI data compilation and evaluation continues. All data sources to be included in the RI 
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 geologic and hydrogeologic information contained in RVFS and site files 
and documents is being compiled, evaluated and updated. 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 generated. - 
A significant data validation effort was initiated in January and became fully operational 
in February. A backlog of nearly 8,000 RI/FS samples. requiring validation has been 
identified. Validation of all these samples is scheduled for completion in early June 
1993. 

FERMCO review of RI report Sections 1, 2 and 3 is continuing. Review comments on 
the glacial overburden portion of Section 3 were prepared. Work on improving the 
current regional aquifer model continues. Two reports have been prepared: (1) a 
Groundwater Modeling Report documenting previous modeling activities; and (2) a 
Groundwater Model Improvement Plan. Both of these reports were submitted to DOE 
and the EPAs. The reports will be agenda items for a Technical Information Exchange 
meeting on fate and transport modeling to be held in early June, ’ 

A comprehensive report on groundwater and surface water background values was 
completed. The report was transmitted to DOE and the EPAs in May. Work on 
preparing an ecological risk screening study based on U.S. EPA Region V guidelines 
continues. Completion of the screening study is expected in June. 
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5.5 Remedial Investigation (RI) (continued) 

Issuedcorrective Actions: 

None to report. 

5.6 Planned Activities for June 1993 

Conduct a Technical Information Exchange meeting early in June with U.S. EPA, 
Ohio EPA, DOE-FN and DOE-HQ on the general topic of contaminant fate and 
transport modeling. 

Complete and transmit to DOE the remaining PSPs for the seven new Operable Unit 
5 field investigation tasks. 

Conduct field investigation activities as specified in the following PSPs: 

- 
- 
- 
- 
- 
- Great Miami Riverbank Investigation 
- 

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

FEMP Trap Shooting Range Investigation 

Initiate field work associated with the plugging and abandonment of Well No. 67 in 
the KC-2 Warehouse. 

Continue work on RI report Sections 1, 2 and 3. Continue compilation and 
evaluation of historic data in support of the RI report. Complete validation of data 
backlog. Complete screening study for ecological risk assessment and transmit 
report to DOE. 

Address 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 Model Development." 

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

' C6-l 
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5.6 Planned Activities for June 1993 

Complete comment responses to Ohio EPA and U.S. EPA comments on the OU 5 
Work Plan Addenda. Revise the Work Plan 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. 
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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 
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 Disposal/Storage, 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 5.1A, 
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 5.16, Site Characterization/Geological Report for On-Site 
Disposal". 
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6.1 EWMF General Siting Report (continued) 

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". 

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 5.36, Ecological Characterization of the Off-Property 
Disposal Cell Study Area". 

Status: 

A contract has been placed for IT Corporation to complete the six above mentioned 
technical reports. All six technical reports have been received. The risk-based 
evaluation of an on-site disposal cell containing treated wastes has been delayed 
pending further review. 

IssueslCorrective Actions: 

None to report. 

6.2 Planned Activities for June 1993 

None to report. 

64 



CONSOLIDATED CONSENT AGREEMENTIFEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 
MONTHLY PROGRESS REPORT 

Period Ending May 31, 1993 

REMEDIAL lNVESTIGATIONS/FEASISILITY STUDIES 

7.0 Site-Wide Characterization Report 

7.1 Risk Assessment Work Plan Addendum 

Scope: 

The Risk Assessment Work Plan Addendum provides a detailed scheme for 
development and completion of a baseline risk assessment for each operable unit, a 
preliminary site-wide baseline risk assessment, and a remedial action risk evaluation with 
each operable unit FS. 

The Risk Assessment Work Plan Addendum presents the specific risk assessment 
methods to be followed in the RI/FS risk assessment tasks. It also establishes the 
scope of risk assessment work and documents the specific approach to determine 
whether estimated risks associated with selected remedial alternatives for the entire site 
are protective of human health and the environment. The addendum provides the 
methods, models, and parameters to develop the baseline risk assessment for each 
operable unit, the preliminary baseline risk assessment of the Site-Wide Characterization 
Report (SWCR), the remedial action risk evaluation, and the comprehensive response 
action risk evaluation for each operable unit FS. 

Status: 

The (Final) Risk Assessment Work Plan Addendum was transmitted to the U.S. EPA and 
Ohio EPA on June 19, 1992. Responses to comments received from the U.S. EPA on 
August 6, 1992, were submitted on September 24, 1992. 

Issues/Corrective Actions: 

None to report. 

7.2 SWCR Report Preparation 

Scope: 

The SWCR is a one-time summary of all FEMP site data available as of December 1 ,  
1991. It contains the preliminary baseline risk assessment which estimates human health 
and ecological risk of the FEMP from a site-wide perspective. The SWCR also provides 
the initial list of the leading remedial alternatives for each operable unit for input into the 
FS cumulative response action risk evaluation. 
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SUBMIT 
TO EPA 

Period Ending May 31, 1993 

RECEIVE 
FROM €?A 

REMEDIAL IN VESTIGA TIONS/FEASIBILITY STUDIES 

Provides a one-time summary of site characterization data available as 
of 12/1/91, the Preliminary Baseline Risk Assessment, and a list of the 
leading remedial alternatives. 

7.2 SWCR Report Preparation 

I 

08/05/92 A 10/00/92 A 

Status: 

The revised SWCR, addressing the original (October 1992) and additional (January 
1993) comments from the U.S. €PA and the Ohio EPA, was submitted to the EPAs on 
April 20, 1993. The report utilizes some risk assessment methodologies over which 
there is still lack of agreement with the EPAs; however, these issues will be addressed in 
the preparation of the Operable Unit-specific risk assessments. 

This section will not be included in future editions of this report. 

SITE-WIDE CHARACTERIZATION REPORT SECONDARY 

SCOPE 
SUBMIT 

EPA 
TO 

FINAL 

12/1/92 A 
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REMEDlAL lNVESTlGATIONS/FEASlSILlN STUDIES 

8.0 Community Relations 

Status 

The FEMP is working with the US. and Ohio EPAs and members of the local community 
activist group, Fernald Residents for Environment, Safety and Health (FRESH), to 
establish a site-specific citizen advisory board. The convener is Dr. Eula Bingham, a 
professor of environmental health in the College of Medicine at the University of 
Cincinnati. Dr. Bingham has begun talking to key stakeholders about the advisory 
committee. Based on these discussions, she will draft a charter and ground rules for the 
committee, and nominate a slate of candidates. Details about this process will be 
discussed with the public at the next community meeting on June 22, 1993. 

The public comment period on the Operable Unit 4 RI Report ended on May 19, 1993. 
There were no comments received from the public. 

On May 19, representatives from the Centers for Disease Control (CDC) and their invited 
guests, toured the FEMP. The 1 3-member panel, including scientists, epidemiologists, 
statisticians, physicians, and one member of FRESH, conducted a workshop that 
afternoon. Twenty members of the public attended. That same evening, CDC 
sponsored a public meeting. Fifty community residents and the news media were in 
attendance. Following a presentation from CDC, the panel took questions from the 
audience. On May 20, a discussion by the 13-member panel of the two previous 
sessions. The public was invited and 10 residents attended. An opportunity was 
provided for oral and/or written comments for the record at all three sessions. As soon 
as the Fernald Dosimetry Reconstruction Project, being conducted by Radiological 
Assessments Corporation, is completed later this year, CDC will determine if there is an 
association between FEMP- related radiation exposure and health effects in the 
surrounding community, and whether an epidemiological study is warranted. Information 
from these meetings was placed in the reading room at the PEIC. 

DOE-FN representatives attended the monthly FRESH meeting, held May 27, 1993. 
Thirty members of the community attended the meeting. Topics included: 

Joint Response '93 emergency preparedness exercise with the State of Ohio and 
Hamilton and Butler counties is scheduled for June 26. 
Status on the progress of the new advisory committee now that a convener has 
been selected 
Presentation on the summer field sampling program 
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REMEDIAL .IN VES TlGA TI0 NS/FEASIBILIN STUDIES 

8.0 Community Relations (continued) 

DOE-FN officials announced at the May FRESH meeting that Dave Adler, DOE-Oak 
Ridge, will discuss the "Formerly Utilized Sites Remedial Action Program (FUSRAP)" at 
the June monthly meeting. 

Issues/Corrective Action 

None. 

Planned Activities for June 1993 

A public workshop to inform the public of the alternatives for Operable Unit 5, taken from 
the Initial Screening of Alternatives document, will be held June 1, 1993. 

A DOE news release on the Femald Advisory Committee will be issued. 

Notices of Availability announcing the Public Comment Periods on two removal actions 
will be published in June. 

The Fernald Project Cleanup Report publication will be mailed around June 10. 

The DOE will hold a Community Meeting on June 22, 1993. The exhibits will open at 
6:OO and the regular meeting will begin at 7:OO. 

\ 
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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 May 1993. 

Summary - May 1993 

The total quantity of uranium discharged from the FEMP to the Great Miami River via Manhole 
175 (Outfall 1 l000004001) was 28.57 kilograms*. The average uranium concentration for the 
previous 12 months was 0.61 mg/L. This is 68.5% 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 May 1993. Based on 2.99 inches of rainfall in May 
1993, the total quantity of uranium discharged to Paddy’s Run from uncontrolled areas of the 
FEMP is estimated to be 8.49.kilograms. 

* The 28.57 kilograms does not include the uranium discharged to public water during the 
South PLurne pump test. 
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Wastewater Flows and Radionuclide Concentrations 

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

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

Day 
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 

TOTAL 

Flow 
lMGD1 
0.202 
0.268 
0.368 
0.449 
0.460 
0.596 
0.594 
0.392 
0.331 
0.408 
0.369 
0.358 
0.61 6 
0.442 
0.580 
0.354 
0.41 7 
0.773 
0.772 
0.875 
0.9.05 
0.787 
0.876 
0.941 
0.804 
0.357 
0.329 
0.337 
0.291 
0.262 
0.306 

15.81 9 
- 

Total 
Alpha 

405 
604 
631 
459 
266 
207 
162 
126 
180 
117 
113 
113 
405 
31 5 
185 
230 
167 
297 

221 
369 
369 
383 
347 
378 
31 1 
230 
171 
347 
261 
279 

JpCi/Ll 

284 

Total 
Beta 

342 
392 
396 
387 
369 
86 

131 
225 
320 
234 
468 
31 1 
293 
275 
126 
140 
31 5 
90 

158 
153 
108 
180 
194 
194 
180 
252 
239 
153 
320 
41 0 
707 

IpCilL) 

A-3 

Total U 

0.82 
1.16 

. 1.06 
0.88 
0.46 
0.25 
0.19 
0.22 
0.28 
0.22 
0.24 
0.17 
0.76 
0.69 
0.36 
0.33 
0.34 
0.37 
0.49 
0.34 
0.55 
0.60 
0.53 
0.50 
0.51 
0.55 
0.44 
0.25 
0.53 
0.53 
0.53 

0 
Total U 

0.63 
1.18 
1.48 
1.49 
0.80 
0.56 
0.43 
0.33 
0.35 
0.34 
0.34 
0.23 
1 .n 
1.15 
0.79 
0.44 
0.54 
1.08 
1.43 
1.13 
1.88 
1.79 
1.76 
1.78 
1.55 
0.74 
0.55 
0.32 
0.58 
0.53 
0.61 

28.57 

&El 

- 

Calculated 
Total U-238 

IpCi/L) (1 1 
277 
392 
358 
297 
155 
84 
64 
74 
95 
74 
81 
57 

257 
233 
122 

* 111 
115 
125 
166 
115 
186 
203 
179 
169 
172 
186 
149 
a4 

179 
179 
179 
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Period Ending May 31, 1993 

Wastewater Flows and Radionuclide Concentrations 

Facility: Femald Environmental Management Project 

Location: 001 Total Discharge 

Month May 1993 

Total Total C alcu I ated 
Flow Alpha Beta Total U Total U Total U-238 

(MGD] IpCi/L)(2) (pCi/L)(2) imdL)(2) (kqsl (pCi/L)( 1 )(2) 
Avg. 0.510 293 229 0.48 0.92 161 
Max. 0.941 63 1 707 1.16 1.88 392 
Min. 0.202 113 86 0.1 7 0.23 57 

The average uranium concentration for the previous twelve months was 0.61 mg/L. This is 68.5% 
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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COMPLIANCE AGREEMENTIFEDERAL FACILITY- AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON0222 EMISSIONS 

Period Ending May 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: May 1993 

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

Based on 2.99 inches of rainfall for the month, the uranium discharge to Paddy’s 
Run from uncontrolled areas of the FEMP is estimated to be 8.49 kgs. 
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CONSOLIDATED CONSENT AGREEMENTIFEDERAL FACILITY 
COMPLIANCE AGREEMENTIFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31, 1993 

INTRODUCTION 

Enclosure B describes actions undertaken at the FEMP during the period May 1 through May 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 6. 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/Feasibiiity 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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Period Ending May 31,1993 

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

3. Reports and Record Keeping 

Section B 

The RVFS Monthly Technical Progress Report for April 1993 was transmitted to 
the U.S. EPA on May 19, 1993, as an integral part of the Consolidated Consent 
AgreemenuFederal Facility Compliance Agreemenufederal 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 April 1993, 
was transmitted to the U.S. EPA on May 19, 1993, as Enclosure 6 of the 
Consolidated Consent AgreemenuFederal Facility Compliance AgreemenuFederal 
Facility Agreement for Control and Abatement of Radon-222 Emissions 
(CNFFCNFFA-CARE) Monthly Progress Report. 
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STATUS OF ASSIGNMENTS FOR WORK REQUIRED ON 

FEDERAL FACILITY COMPLIANCE AGREEMENT ACTIONS 

MAY 31, 1993 

ACTION DESCRIPTION 

CERCLA 

1. INITIAL REMEDIAL 
MEASURES 

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

1 .c 

2. 

2.A 

2.8 

2.E 

2.F 

3. 

3.8 

REMEDIAL 
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 RI/FS progress 
reports. 

COMPLETION 
TIME AFTER 
FFCA SIGNED FY1992 STATUS 

N/A 

_-_I- 

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. 

Status information on the RI/FS 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 April 
1993 was transmitted to the U.S. EPA on 
May 19, 1993. (DOE-1 983-93) 

CLEAN AIR ACT 

8.4 Prepare annual progress report 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). 

installation and replacement of 
emission control devices. 
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TABLE 1 

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

MAY 31,1993 

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

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

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

E. 1 

E.2 

Maintain records of monthly 
particulate matter emissions. 

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

RCRA 

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. 

The Annual NESHAP Compliance Report for 
CY1990 was transmitted to the U.S. EPA on 
June 25, 1992 (DOE-1912-92). 

The 1989 stack testing schedule was 
transmrtted to the US. EPA on June 16, 
1989, A letter (DOE-1 61 5-89) was 
transmitted to the US. 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 FY 1993. 

45 days 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 PI1 993. 

---I- Ongoing. 

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

30 days 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. 

30 days 
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! & TABLE 1 

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

MAY 31,1993 

A. 5 fipdate the facility closure plan 
to reflect the year the facility 
expects to begin closure. 

30 days The Faciltty 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 U.S. EPA on March 
26, 1993 (DOE-1 471-93). Facility closure will 
be completed on a date the last TSD unit is 
closed. 

RADIATION DISCHARGE INFORMATION 

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

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

REPORTING REQUIREMENTS 

B. IsSue monthly Progress report of monthly April's FFCA Monthly Progress Report was 
actions taken to ensure 

requirements. 

transmitted to the U.S. EPA on May 19, 
compliance with FFCA 1993. (DOE-1 983-93). 
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CONSOLIDATED CONSENT AGREEMENTIFEDERAL FACILITY 
COMPLIANCE AGREEMENTIFEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31, 1993 

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 
May 1 through May 31, 1993, to implement Part V, Radon-222 Control and Abatement Pian, 
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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CONSOLIDATED CONSENT AGREEMENT/FEDERAL FACILITY 
COMPLIANCE AGREEMENT/FEDERAL FACILITY AGREEMENT FOR 

MONTHLY PROGRESS REPORT 
CONTROL AND ABATEMENT OF RADON-222 EMISSIONS 

Period Ending May 31, 1993 

Data Reportinq 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: 

0 Ambient temperature and pressure near the silos. 

0 Silos 1 and 2 headspace temperature. 

0 Silos I and 2 differential pressure. 

0 Silos I and 2 radon headspace concentration. 

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) 

0 Air monitoring station number 6 (AMs-6) 

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 
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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 qualified technicians 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 AGREEMDJT/FEDEWU FACILITIES COMPLIANCE AGREEMENT/ 
FEDERAL FACILITY AGREEMENT MONTHLY PROGRESS REPORT 

AMs 5 

FACILITY: 

AMs 6 PILOTPIANT I BKGRD-' 
~Pcuu t o  f (Si 

I I 

MONTH: 

AVERAGE 

W M U M  

MINIMUM 

MEDIAN 

STD. DEV. 

Femald Environmental Management Report 
U.S. Department of Energy 
7400 Willey Road. P.O. Box 398704 
Cincinnatl, Ohio 45239 Hamlbn 

SELECTED RADON DATA REPORT 

MAY, 1993 

MonthlV Summary of Selected Samolina Locabons 

0.7 0.5 0.5 0.8 

1.2 0.9 0.8 1 .o 

0.2 0.3 0.3 0.4 

0.6 0.6 0.5 0.8 

0.3 0.2 0.2 0.1 , 

NOTES: 1. '@ indicates data unavailable due to rekcation of monitor. 
2 Findicatmcensored dataduetoenoneousreadings. 
3. '#. indicates operetor mr in programming monrtor. 

' .i;- 
1 .  
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VISUAL CLASSIFICATION OF SOILS 

DESCRIPTION 
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b VISUAL CLASSIFICATION OF SOILS 

. 



* .  . . -  

OESCRIPTION 
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s n A  
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REMARKS 
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REMARKS 
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VISUAL CLASSIFICATION OF SOILS 

w -  > 

w -  a 

a 

8 3  

- 
OESCAIPTION A EMARKS 



FERNALD RVFS 
INSTAUTlON DIAGRAM 
MONITORING WELL NO. 

zs47 

MEASU~EMENT NOTCH- 'W' I 

I 

CEMENT: 1.0 Fr. 

.. . . 

. ,  
VOLCUY 
GROUT: 5 Z . O  Fr. 

. .. 

I 
I 

3-, 

MATERIALS USED NOTES: 

SANO TYPEANDQUANTIM: %O bW& - 18 5 0 4  Ba 65 
BENTONITE PEUETS (S-GAUON BUCKETS): 5 
BAGS OF VOLCUY GROUT: 7 
AMOUNT OF CEMENT: YL s b  &3 
AMOUNT OF WATER US 

1) RISER PIPE IS *IN ID. 316 STAINLESS STEEL 

2) SCREEN IS c(0 IN ID. 316 STAlNLESS STEEL 

3) LGWER EN0 OF SCREEN IS CAPPED WITH 

4) WATER DEPTH AND M T E  
5) TOP OF CASING IS SECURED WITH P 

6) PARENTHESIS INOICATE DEPTH BEL 

7 )  W E U  CASING HAS A PROTECTIVE 

PIPE. FLUSKTHREAOED JOINTS. 

PIPE WITH 0.- IN. SLOTS. 

AN END CAP OR- 

STAINLESS STEEL CAP. 

GROUND LEVEL 

COVER WlTH PAOLOCK 
TASK: 20.03.  GEOLOGISTENGINEER: &d CrrGGezw 

4SI FORM 0157 REV. (0) 



FESNALD 
RVFS 

DRILLING METHOD CAgCz rcoL 

DRILLING FLUID (SI USED: 
FLUID dAr,z< FROM d - ~  & TO cj5--,0 G 
FLUID FROM TO 

PIEZOMETER INSTALLATION SHEET 

. -  TYPE OF BIT - /&d,r,L,y Jcz.,L 

CASiNG SiZE (SI USED: 
- -  -- c - z  -- SIZE ern~ FROM :"j - 

SIZE FROM -I L 

RISER PIPE MATERIAL 3 k-a, i, >,i- - L -- ' TYPE f13*8~c3,z,N6 CJE/(  

I DIAMETER OF PERFORATED SECTION 0 LW RISER PIPE DIAMETERS: 
I 

PERFORATI@N TYPE: F ,  0.0. 4 3/f7 I N  -1.3. -i : 

AVERAGE SiZE OF PERFCRATIONS 0 -0 JOINING METHOD kG. n[=- ' --.:,-' ; r N -  

TOTAL PERFORATED A R E A  15 (3 e ~*&4E.9 

-% 

SLOTS HOLES 0 SCR& a LENGTH OF PIPE SECTIONS C; - IC;- - - -  - - -  -- . /, I 
1 

,-: RISER PROTECTIVE PIPE LENG - 3 . 0  4 7  OTHER PROTECTION / ~ , A P Y Z ~  L P Y ,  L;j. ZL I 
PROTECTIVE PIPE 0.0. lo  % LI:,n/oAfl [GCk 

ITEM 

TOP OF R'lSER PIPE 

30TTOM OF PROTECTIVE PIPE 

V A - ~  GROUT /* m k ; t  ba/,=./-#J 

BENTON IT E r7c I k  1-4 

SAND c. -c= 

GRAVEL - d - 6 , ~  J-A 

GROUND SURFACE 

SOREHOLE 2 c'*lZ/Vy7 Fl LL MATERIALS : 

"ERFORATED SECTION 
PIEZOMETER TIP -- 

I 

DISTANCE ABOVE /BEkOW 

2 . c 
0.0 
2. S 

E L E'/AT IO N 
GROUND SURFACE ( &  ) 0 

2 9  c. 0 &rrc,vr I c; 
TOP , ,i, BCiTTOM r3 0 TCP 80TXM 
TOP 5 3 2  BOTTOM <e, 0 *TOP BOTTOM 
TOP sf, ~7 BOTTOM s s - , ~  TOP BOTTCM 

TOP W-a BOTTOM dq TOP I SOTTOM 

TOP L3L- BOTTOM 7;: TOP 1 a0TTC.M 

23C.C G 



. 

Orlglnal - Dupl I c a t e  _---_----------------- 
Average 

Sieve 
Number 

lo 
2 
.Y. 0- 
do. 
rn 
aoo 
Pan 

x 100% - RPD 

Weight 
Retained, g 

5 I . a /'- 

," 12.0 

% Retained a Cumul at l v e  Grain Size,  

. ... . .  
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6 5  

u 

OW 

U 
110 
2. 
U L  
0 
2 

4 a 
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R E M A R U S  

1 
4U" f 

a: 



9 

CEMENT 

VOLClAY 
GROUT: 

BENTONITE 
SEAL 

SAND PACK: 

,/uA Fr. 

INNER W E U  CAP 
M U S U R E M p ( T  NOTCH 
CONCRETE PAD 

SCREEN 

& Fr. 

BOREHOLE DIAMEERZZJN. 

TOP OF RISER: A'A 

1 
r 

j ' ,  .--- 
F BOlloM OF BORING: L . --> 

NOES: 

1 )  RISER PIPE IS &&IN ID. 316 STAINLESS SEEL 

2) SCREEN IS &IN IO. 316 STAINLESS S E E L  

3) LOWER END OF SCREEN IS CAPPED WITH 

WAERIALS USED 

AND lYPE A N 0  QUANnPI: rc/n 
ENTONITE ?ELLETS (SWLLCN aucxns): bfi PIPE FLUSH-THRUDEO JOINTS. AGS CF VOLCUY GROUT. 

AMOUNT CF CEMENT: I M f i  C Y  - 5 P I P E  WITH 0.M IN SLOTS. ' 

/ 
3 n 1  L . 1 y & e a  T)rci)y3 

A N  END CAE-OR THREADED SUMP. -c 

TASK. 7 V i Q ? - t  05 GEOLOGISTENGWEEA: 3 1 ok$r 



P 

A TYPE ' Lv-4 
GIAMETER OF P E S F ~ R A T E D  sEcTiorJ - GL: 

TOTAL PERFORATED A R E A  *\TN/q 

PEZFCRATICN TYPE. ..\ 
SLOTS 9 HOLES 0 SCGEQ'O ~ ... 

AVEi iAGE SIZE OF PERFCRATIONS - AdA 
I 

/I/% RISER PlFE MATESIAL 

RlSEFi PIPE D I A M E T E R S  
-- 

- 1  0 /e4 A D #  0 . 0 .  

LENGTH OF PIPE SECTIONS LJ84 
JOINING METHOD r/.4 

2 . .  
AJA RISER PROTECTIVE PIPE LENGTW /U& OTHER PROTECTlOh 

lTEM 

TOP OF RISER PIPE 

Gi iOUND SURFACE 

SOTTOM OF PROTECTIVE PIPE 
BOREHOLE FILL MATERIALS : 

DISTANCE ABOVE/BELOW 
GROUND SUt?FACE (Kt ) 

0.0 

E L E VAT I 0 N 
(fl4 1 
F 4  
P# 

Nfl- 

wl- /w 



..- 
, 
L 
i 

b- P- - 4 5 2 9  

ENG~NEERIGEOLOG~ST(-J 8, , 

OESCRIPTION 



... .. . ' .  .. . .>. 

i 

VISUAL CLASSIFICATION OF SOILS 

OESCRIPTION 

. . . ,~ 



I 

SAND P A W  .a, Fr. 
SCREEN: 

MITERIALS U S E 0  
- 

SAND TYPE AND QUANTTTY: Nfi 

JAGSOF VOLCUY GROUT: 
AMOUNT OF CEMENT: 
AMOUNT OF WATER USED: 
OTHER 
TASK: 1 Q  I 

WJTONITE P E U E T S  ( S G A U O N  B u m  Nj) 

ASI FOAM 0 157 REV. (0) 

I 0 

Top OF S C R E W  N/f Fr 

' . , -. .. , 



FERNALD 
RVFS 

TYPE 

DIAMETER OF PERFORATED S E C T I O A  /vA 

PIEZOMETER INSTALLATION SHEET 

RISER PIPE MATERIAL dd , 

RISER PIPE DIAMETERS: 

PROJECT NAME 

PRCJECT NC. 2 0 ,  b 3 .  a 5  CHECKED BY OAT€ 

00 -2 sLldk/d FIELD ENGJGEO. Jf &,e / OAT€& 

- 8ORlNG NO. 1479 *. I 

PtEZOMETER NO. /VA DATE OF INSTALLATION aC// 3 7 3  
BOREHOLE DRILLING 

g": --- 

AVERAGE SIZE OF PERFCRATIO~S ). /VA 

? :  
PERFORATICIN TYPE: 

SLOTS 9 HOLES ."SCREEN 0 
Q- , TOTAL PERFORATEDAREA - Nfi 

- 
- DRILLING METHOD /Pu,z?r TYPE @ F B I T  

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

0.0. 1.0. P4 
LENGTH OF PIPE SECTIONS &A 
JOINING METHOD P4 

PIEZOMETER DESCRIPTION 

,-: RISER PROTECTIVE PIPE q & H  OTHER PROTECTlOh n/A 
PROTECTIVE PIPE 0.0. Nh 

I T E M  

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PtPE 

BOREHOLE FILL MATERIALS : - V O L q  
SAND 

GRAVEL 

&%+#?- 

PERFORATED SECTION 
PIEZOMETER TIP 

BOTTOM OF BOREHOLE 

E L E  VAT I 0 N DISTANCE ABOVE /BELOW 
GROUND SUf?FACE (F# ) CNA 1 

N4 N4 
0.0 fib 
F4 N4 

8 

TOP orO 8@TTOMI/D TCP A/R. BOTTOM 
TOP / ,O  BOTTOM /LO 'TOP pA$ BOTTOM 

TOP ,vfi BOTTOM TOP fle BOTWM 
TOP l\r& BOTTOM p% TOP /</A BOTTOM 

TOP BOTTOM /V# TOP ~4 BOTTOM 

w & 4  
//I i9 P4 

.WAS THE PIEZOMETER. FLUSHED AFTER INSTALLATION ? ' Y€S(-J 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? Y E S O  



VISUAL CLASSIFICATION OF SOILS 
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VISUAL CLASSIFICATION OF SOILS 

OESCAIPTION 

. .  

I 

+ 
1 

REMARKS 



FERNALD 
RVFS - 0  4 3 2 9  

VISUAL ClASSiFiCATlON OF SOILS 

BORING NUMBER z?s/ COORDINATES. 

ELEVATION: 

ENGIN E E R/CEOLOCISf Depth D a t d T i m r  DATE COMPLETED.+ 

1 . n  GWL: Depth PatdTime DATE STARTED q-( 9 3 

-Q 

OESCAIPTION REMARKS 



FERNALD 
' RVFS 

- F.c - 4 5 2 9  

VISUAL CtASSlFlCATION OF SOILS 

)RILLING METHODS 

111422 

i 

DESCRIPTION 

oii I 
R t M A A U S  



FERNALD 
RVFS 

L 

- DRILLING MIZTHOO ct,b( e 72mI TYPE @F BlTh/dlfi-Aer R ~ c , s s . o r  0 . ’ ~  
DRILLING FLUID (SI USED: CASING SIZE (SI USED: 

F L U l D u a j e r  FRCIM U o  F r  TO 6S.Ocr 

FLU10 FROM N/fl T 0 . 7  
+ 

I 

1 .  

TYPE /vl O&,fowy WLII  , 

DIAMETER OF.PER;ORATED SECTION .4.0 Z O  
PERFORATION TYPE: 

SLOTS a HOLES c] SCREEN 

AVERAGE SIZE OF PERFCRATIONS .d10 Z@& 
TOTAL PERFORATED AREA F?’ ‘ 

PIEZOMETER INSTALLATION SHEET 

RISER PIPE MATERIAL 3 / L  T{,,ihsg <{=e/ 
RISER PIPE DIAMETERS: 

LENGTH OF PIPE 

JOINING METHOD 

0.0. 7 %  m/ 1.0. 4 . O d .  

threaded 

RISER PROTECTIVE PIPE LENGTH dgs.cr 
PROTECTIVE PIPE 0.0. 10 3/&d 

\I 

t f , A s t d  /Ock*q COvff dOL 

ITEM 

TOP OF RISER PIPE 

GROUNO SURFACE 

9 DISTANCE ABOVE /BELOW EL E VAT1 0 N 
GROUND SURFACE ( fr) 0 

3.0 6r 
0.0 

BOTTOM OF PROTECTIVE PIPE 

BOREPOLE FIkL MATERIALS: 
errre- 

GROUT/SLURRY 

BENTONITE 

2.s f r  
T O P  0. o Cr @0770p1 -9 F.T 

TOP - 9  C - f  B@TTOM Y F . O C T  TCP BOTTOM, 

TOP Y K o F r  BOTTOM 54.0 cr -TOP BOTTOM 

SANO 

GRAVEL 

T O P G . 0  r~ BOTTOM 7 g b  f-? TOP BOTTCIM 

BOTTOM TOP N/A BOTTOM nr/A TOP 

PERFORATED SECTION 

PIEZOMETER TIP 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

T O P 5 . 0  G 7‘ I BOTTOM 76 0 F r  TOP I BOTTOM 

72.0 FT 
7S.O cr 
Li- 7 F r  (%p o r  t i e r  1 



FERNALD RVFS 
INSTALLATION OWGRAM 
MONITORING WELL NO. , 

SAND PACK: 

ZZIO Ff. 

2.0 f l  TOPOF RISER: 

MEASUREMENT NOTCH 
INNER W E U  CAP 

CEMENT: - 8 Fr. 

VOLCUY 
GROUT: 4 g a  ~ f .  

a Fr. 
BENTONITE 
SEAL 

MATERIALS USED 

SAND TYPE AND QUANTITY: 10 / F ~ 5 < 2 s Z 3 i i i i  20 
BENTONITE PELLETS (5GAU.W BUC 
0AGS OF VOLCUY GROUT: 10 

AMOUNT OF WATER USED: 
OTHER /.3 8 f U 4  

TASK: m . 0 5  Roc r l  

AMOUNTOFCEMENT: I b aq @ YY fb 
YM) 9 Q 1 

so . /  '. f at U P 4  A l r o * o 4  /w& 
4 

m 

m O M  Of SCREEN: 70a . F 

NOTES: 

1) RISER PIPE IS 9 IM ID. 316 STAWLESS STEEL 4) WATER DEPTH AND MT&&IJ 
5) TOP OF CASINQ IS SECURED WITH C 

6 )  PARENTHESIS INOICATE DEPTH BEL 

r) WELL CASING HAS A PROTECTIVE 

PIPE FLUSKTHREMED JOINTS 

PIPE WITH a- IN SLOTS. 
STAINLESS STEEL CAP. 

GROUND LEVEL 

COVER WTH PAOLOUC 

2) SCREEN IS -410 IN ID. 316 STAJNLESS STEEL 

3) LOWER END OF SCREEN IS CAPPEO WITH 

n L  



I .  I .  ! '  
I I !, , :I I :. I , I *  4 ' 

I . ,  . I .  . .  . I  . . .  I . .  ,; I 

I .  I . : "I I .  

. , .  . . I , ,.., ... ' . '  1 
I 

t . 1 .  I ,.: . .  I 

. 



Si eve 
humber 

Weight 
Retained, g 

-Az!i 
--EEL 

yo 5 3 . 0  
8 

JQAL 8,3 

d.g Fan. 

u, x 100% 191.5 

X Retalned Cumu 1 at I ve 

Y .- 
-; 

Grain Slze, 
I/lOOO Inch 

3. 0 .>  

100% - RPD 





(DRILLING ME 100s: b 

* 
Y '  
a 
'I 3 -  
Y -. c 

REMARKS 

d 1 

b 0 

.~ . . .  %w 
... .... 

z:. . 

No- fcP 



-- - .  - 4 5 2 9  

DESCRIPTION 

e- 

Sb4 

. ... 

5PA- 

REMARKS 

1 

I 
' a 0  

¶ \  
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VlSUAL CLASS~FICAT~ON. OF SOILS 

IG ME' - - 
2 .  ; 

REMARKS 

cq, 
. h.' 

.. 

.. .- 



VISUAL CUSSIFiCkTtON OF SOILS 

.!:* 
i:.. 

.. . 

OESCRlPTlON 

. -  . .  
2. 

. .  
.;. , i '  

, ':F 
-.. 

..I 

REMARUS 



VISUAL CUSSlFlCAT1ON OF SOILS 

28 

1 

REMARKS 



VISUAL CLASSIFICATION OF SOILS 

t 

OESCXIPTIQN 

'.j. . ... 
. . .  

. .  

, I 

H N J  3 

Is< = 
H a 3  = 
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FERNALD 
RVFS 

PROTECTIVE PIPE 0.0. = 1 

c w - 4 5 2 9  

PIEZOMETER INSTALLATI 0 N SHEET 
PROJECTNAME o(12 Ph4g r '  FIELD ENGJGEO. d . ~ M Q  OAT€ 
PRCJECT NC. W b O 3 . 0 5  CHECKED BY OAT€ 

PIEZOMETER NO. N* DATE OF INSTALLATION 
BORING NO. IW tlPOb/IWQ4 ... 

I10lq3 
BOREHOLE DRILLING 

ORILLING METHOD f TYPE @FBIT - &\b,,~ ,e.Y-, 
DRILLING FLUID (SI USED: CASING SIZE (SI USED : 

~ 

PIEZOMETER DESCRIPTION 

BENTONl TE 

Y E S O  N O R  11.24 WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 

WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 YES(-J NO 
b t Q  REMARKS - 

J -  4@ 



I 

SANO PACK: 

*r3A Fr. 

BOREHOLE O~~,~ETE&~IN 

' 0  BOHCMOFCEMENT: f Fr 

Toe OF 
BENTONITE SUI2 

. TOPOFSANDPACK: dk FT 

TOP OF SCREEN: 

NOTES: 

1) RISER PIPE IS _bsft IN IO. 316 STAINLESS STEEL 

2) SCREEN IS 

MAT€RlALS USED 

W O  M P E  AN0 QUANTITY: 

BAGS OF VOLCUY GROUT: 
AMOUNT OF CEMENT: 
AMOW OF WATER USED: 

OTHER: 
TASK 

4) WATER OEPTH AN0 M T E  &FV- 
5) TOP OF CASING IS SECURED WITH I 

6) PARENTHESIS INOlCAlE DEPTH BE[-- 

7 )  W E U  CASING HAS A PROTECTIVE 

BENTONITE P E W  (SGAUON BUCKETS): PIPE. FLUSKTHREAMO JOLNTS 

PIPE WITH a& IN. SLOTS. 
STAINLESS S T E L  CAP. IN IO. 316 STAINLESS STEEL 

3) LOWER EN0 OF SCREEN IS CAPPED WITH 

GEOLOGISTENGINEER: fl - CawQ 

GROUND L'WEL 
AN END cA,p OR THREMED SUMP. 

_xe 
COVER WITH PAOLOUC 



I 
I c/ S A A  

I c/ S A R  

I S A 4  

.. ,. 
REMARKS 

L 
34 



R W S  

- 0 s  t 

N A  



R W S  
VISUAL CLASSIFICATTON OF Sntr c 

e 
1 i 

1 
7 '  ' I  I 



1 
b 

CEMENT: / . o  fl. 

t 

VOLCUY 
GROUT: /-  5 fl- 

f 

SAND PACK: 

/o. 0 fl. 

I P 

* 

.:\ 

u\ &SI FORM 0157 REV. (0)  



.. 
A - 4 5 2 9  

* IL  

v 

1 - 
SIZE e - 0  * FROM o,o-/c TC , 3 . 5 -  

SIZE H4 FROM N A  TC M/9 

r DRILLING METHOO /fe//,,w =&- 
DRILLING FLU10 (SI USED: 

TYPE C I F B I T j  

CASING SiZE (S) US$D: - FLU10 MA FROM K A  TO H A  

FLUID MA FROM /y A TO M A  

FERNALD 
RVFS 

RISER PIPE MATERIAL ,316 6 . ~ 1 ~ ~  st. -- TYPE Me,, t o  c #‘e w e  I f  

DIAMETER OF PERFO~ATED SECTION x . 0  .. ZR* ISER PIPE DIAMETERS: - 
PERFORATICN TYPE: F, ’ 0.0. a J/g e -1.0. 2 . 0  Z- 

SLOTS HOLES 0 SCREEkQ ’ LENGTH OF PIPE SECTIONS / - 7 - F& 5cr 

t Y b r  - #-/ U T  (c 
h 

AVERAGE SIZE OF PERFCRATIONS o ~ O / ~ ”  JOINING METHOO SGp=& 
T O T 4  PERFORATED AREA 7.0 - f&-. i p r k t  . eA-zadeJ. 

I - 
L- 

*-, RiSER PROTECTIVE PIPE LENGTH 30 - f C  OTHER PROTECTlOh //,,.’*e d w e / /  cove. 

PROTECTIVE PIPE 0.0. GY.0 w 4 - a  / o e r t r .  

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE c 0- 0 c r t C  FILL MATERIALS : 
GROUT 1 SLURRY 

BENTONITE 

SAN 0 
GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

* Y E S O  NO (a 
Y E S O  NO w WAS THE PIEZOMETER. FLUSHED AFTER INSTALLATION ? 

WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 

DISTANCE ABOVE/EELOW 

1 . 0  

0.0 

E L E VAT IO N 0 GROUNO SURFACE 

/ 
N 4  

2. S / 

~ o p  0.0 4orrorc ,.e 
TCP TOP 80TfOM a.s * 

/ BOTTOM TOP 2 . 5  BOTTOM 3 . 5  -TOP 

TOP 3 , s  BOTTOM ,3.5 TOP BOTTCIM 

TOP MA? ‘BOTTOM /I& TOP BOTTOM 

TOP s.3- BOTTOM / a , <  TOP / BOTTOM 

1 a . . 7  

1 3 .  d 

2. Y Y / .  7/?J 

REMARKS 





- - 4 5 2 9  

VISUAL CLASSIFICATION OF SO 1 LS. 

>.. . .. -. .. .. : . ,&&\.. 1: 
fl z ,' ; " _. . ,.'..._. 

. .  . .  

SA%- 
. .  . .  

.y : , ,, 
.. . . 

REMARUS 

. 
. . I  
. .. 

... . 
1 i 

. -  . 



,FERNAID 
RVFS 

TYPE s w ,  
DIAMETER OF PERFORATED SECTION . 7, I d 

PIEZOMETER INSTALLATION SHEET 

RI,*PIPE MATERIAL 5 
Rk$ PIPE DIAMETERS: 
f. 

DATE OF INSTALLATION #&(?/q 3 

b-. , 
1.0. 2id . - PERFORATI@N TYPE: 0.0. 

SLOTS q HOLES 0 SCREEN a ' LENGTH OF PIPE SECTIONS /o ' , 2 ' 
/ U S A  4 h ~ u c J  

- -  , 
AVERAGE SIZE OF PERFCRATIONS 
TOTAL PERFORATED AREA 18 d=c ..- , 

0.01 t f i  . JOINING METHOD 

L 

BOREHOLE DRILLING 

*, 

PIEZOMETER DESCRlPTlON 

RISER PROTECTIVE PIPE LENGTH w k  OTHER PROTECTlOh &f u r n  d v e r  / , ' S A  
PROTECTIVE PIPE 0.0. I p +e 

ITEM 

TOP OF RISER PIPE 

GROUNO SURFACE 

BOTTOM OF PROTECTIVE PIPE 
BOREHOLE FILL MATERIALS: 

ELEVATION 
0 

DISTANCE A80VE/BELOW 
GROUNO SURFACE ( ) 

I 5 
0.0 NA 
r /A  
I I 

G R O U T / S ~ U R R Y  
BENTONITE 
SANO 

GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

G W L  AFTER INSTALLATION 

Top 0 0 8mTO.U f , O  TCP dh- BOTTOM /2. 
TOP 3.0 BOTTOM 9.5 *Top BOTTOM 4 

'TOP 8 . 5  BOTTOM a.5 TOP fib BOTTM x/ 
TOP d& BOTTOM /2/.$- TOP BOTTOM 

TOP lots' BOTTOM & l , l  TOP N/& 8OTTOM A/. 
L0.S' hJk 
a 0 , y  . N4 
d0hL 'Q& 



FERNALD RVFS 
INSTAUTION O I A G W  

I MONITYR4fp. l  NO. 

I 

TOP OF RISER: 1 .  s' 
fl  

MELSUREMENTNOTCH 
INNER WELL CAP 

I 

VOLCUY 
GROUT: 7 . O  fl. 

. BENTONITE 
? 

fl- \ 
c' 

4 s  

c 

SAND P A M  

,A, Fr. 

*%,. ' 

.. 

SCREEN: 

m 
Nqnl EUITCM OF CEMPCT: 

x)p OF SCREEN: I O S -  n 

BOREHOLE D W E T E R ~ J N  

. 

MATERIALS USED NOTES: 

SAND TYPE AND OUANTITY: 10 q2 0 , ybL@ 1) RISER PIPE IS 2 IN ID. 316 STAINLESS STEEL 
9ENTONITE PEUETS (S-GAUON BUCKETS): p' " PIPE. FWSKTHRVIOED JOINTS. 
BAGS OF VOLCUY GROUT / 2) SCAEEN IS 2 IN IO. 310 STAINLESS STEEL 

4) WATER OEPTH AN0 M T E  L m  
5) TOP OF CASING IS SECURED WIT) 

STAINLESS STEEL CAP 
AMOUNT OF CEh4EHT: N 0 PIPE WITH 0 . a  IN. SLOTS. 61 PARENTHESIS INOIUE DEPTH a. 

r) WELL CASING HAS A PROTECTWE 
AMOUNT OF WATER USED: 1 %  c;r;y, 3) LOWER END OF SCREEN IS CAPPED OROUNO LEVEL 

U omER: 4/4 AN END OR THREADED SUMP. 

TASK: GEOLOGISTENGLNEER: 
COVER WITH PAOLCCK 
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VISUAL CLASSIFICATION OF SOILS 
PROJECT NUMBER. w&S 2 0 . 0 3 . 0 5  PROJECT NAME.  pZ/flS s - a  e l  f / c  /d 

BORING NUMBER.  / 948 COOROINATES. OAT' V/r8/P3 

ELEVATION: GWL: Depth QatdTirnc DATE STARTED. y/'g/p3 

ENGINEERlGEOLOGlST 0 ~ 6 e  s / / 3 e y e r  Depth Date/Timr 

I I 
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VISUAL CLASSIFICATION OF SOILS 

OESCRIPTION 

S 4 A  

'7 & O e & o -  o f  

/ ? l o  f c c t  



SAND PACK: 

MA Fr. 

MATERIALS USED 

BoTTocr OF SCREEM /r/A . f l  

PIEZDMETERTIP: /2/A n 

8OllOM OF BORINCI: /9.0 Fr 



PIEZOMETER INSTALLATION SHEET 

TYPE /t/,q 

DIAMETER OF PERFORATED SECTION MA 
PERFORATION TYPE: N A  

-. -1, 

SLOTS 0 HOLES 0 SCREEN +* 
AVERAGE SI.ZE OF PERFCRATIONS /yA ** ; 
TOTAL PERFORATED AREA L 3 2 

DATE OF INSTALLATION I -97 -&+ z/ PIEZOMETER NO. #H 

BOREHOLE DRILLING &5mij 

RISER PIPE MATERIAL /YA 

RISER PIPE DIAMETERS: 
_- 

0.0. /vA -1.0. /c/A 

ENGTH OF PIPE SECTIONS MA 

JOINING METHOD MA 
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BORING NUMBER: 148b COORDINATES: OAT€: 04 I28 Is3  
ELEVATION: GWL: Depth Qate/Timr OAT1 
EN G IN E E RICE 0 LOG IST. 

I 
4 DATE COMPLETED: 41 34(q 3 

1 

I 
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VISUAL CLASSiFiCATfON OF SOILS 

L 042 sex ,JROJECT NUMBER 20.03.05 PROJECT NAME: 

BORING NUMBER: \98 b COORDINATES. DATE: o4lze 
E LEVATION: CWL: Dcoth PatdTirnr D A T E  SfARTED oq 12% 193 
E N G ~ N E E A ~ C E O L O G ~ S T  fl, b w o  Dsoth Datril'irns DATE COMPLETED 04 130 143 

d l  C,MJ? Cqw, PAGE 7 OF 7, DRILLING IMETHOOS HohAl S h  &/o&f 

c 

OESCAIPTION 
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PIEZOMETER INSTALLATION SHEET 
PROJECT NAME PLls% TII:. FIELD ENG./GEO. )4 .bMQ 32:: 04!p 

8ORlNG NO. lq0b *. . 
PIEZOMETER NO. pl A DATE OF INSTALLATION 

PRCJECT NC. 2a .oj .as CHECKED B Y  3A:= - 
NJA 

BOREHOLE D R I L L I N G  

- TYPE Nft , RISER PIPE MATERIAL 

DIAMETER OF PERFORATED SECTION ~ d& RISER PIPE DIAMETERS: 

.-, RISER PROTECTIVE PIPE LENGTH OTHER PROTECTlOh N &  

L 

PROTECTIVE PIPE 0.0. 

BEN TON I T E 

P 

I 
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ze/P3 
E LEVATION: 

ENGlNEERlGEOLffi lST rgd &c,i9 yL Depth DatcfTimc $+6/?4 $00 DATE COMPLETED. 

GWL: Depth 3-30' QateITime ~/&/?3 $j/3 DATE STARTED. y/ 
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FERNALD RVFS 
INSTAUTION OMGRAM 
MONITOR GWEJ.LNO. Yvff 

MEASUREMENTNOTCH- 

CONCRETEPAD. 
, \  

CEMENT: Lo Fr. 

VOLCUY 
GROUT: 3 $0 Fr. 

3 0  Fr. 
BENTONITE 
SEAL: 

SAND PACK 

25;o Fr. 

T I  

Top OF S C R m  50.0 Fr 

MATERIALS USED NOTES: 

SANO TYPE AN0 QUANnMfg20 I 13 - 984 64 e5 
BENTONITE PELLETS (SGALLON 8 U C K w :  6 ’8~- 
’4GS .OF VOLCUY GROUT: 1 0  , . e0fb 
,MOUNT OF CEMENT: 

1) RISER PIPE IS K I N .  IO. 316 STAINLESS STEEL 

2) SCREEN IS %IN IO. 316 STAINLESS STEEL 

~ W A E R  o~pm ANOMTE&@~I&, 

5) TOP OF CASING IS SECURED WITH A 

6) PARENTHESIS INOIUTE DEPTH BELOW 

PIPE FLUSH-THREAOU) JOINTS. 

PIPE WITH 0 . a  pc SLOTS. 

AN a0 CAP OR THREADED SUMP. 

bcr< STAINLESS STEEL CAP 

GROUND LEVEL 

COVER WITH PADLOCK 

I Dda / 

8 

3) LOWER END OF SCREEN IS CAPPED WITH 7 )  WELL CASING HAS A PRorrcnvE 
AMOUNT OF WATER USED: 
OMER./?5’&.4ttu d .  74 L‘Sd-a, . T - ~ v ~  

TASK: Y B  5 w.c3l9>- 

’ X O S  cni/AA/ 5 
-2 ‘ ~ - T ; c u t  / 

GEOLOGIST/&GINEER f i d  6er ha 
p-. I . .. 

,ASI FORM 0157 REV (0) 



I '  

DRILLING FLUID (SI USED: 

FLUID wan( FROM &,a TO &-3(0 ' 
FLUID P/# FROM d/H TO d// 

FERNALB 
RVFS 

CASING SIZE (SI USED: 

SIZE /a '' N W M  B.O& TC T ~ . Q @  
SIZE </d FROM </& TC </.& 

c =- - 4 5 2 9  
P-- 

RISER PIPE MATERIAL J/& S & , , j h $ j  5~ 

le' i TYPE / ~ a 0 , 7 ~ 7 ~ ; 4 7  u-11 
DIAMETER OF P~RFORATTEO SECTION ~ , ! s T D .  RISER PIPE DIAMETERS: 

PERFORATION TYPE: 0.0. Y% I .  0. (Id 

TOTAL PERFORATED AREA / s ; B &  \Y .: 7 x 4 4 4  

I l-1sf .SCk**'d.lr 2'5u+crp 
SLOTS HOLES 0 SCREEN g\ LENGTH OF PIPE SECTIONS p / o '  1 -r: 

AVERAGE SIZE OF PERFCRATIONS I O/O" ~ - ~ ~ O I N I N G  METHOOSdK4w &,fc - f lu+{ J d . ' d T  

& C-. 

PIEZOMETER INSTALLATION SHEET 

PROTECTIVE PIPE 0.0. p&;d wi74 ( ~ c K  

BORCHOLE D R I L L I N G  

1 i 

ITEM 

TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

* -STANCE ABOVE/BELOW E L E VAT1 ON 
GROUND SURFACE (fr) 0 

2.19 
0.0 
2, 

T O  P U* 0 
TOP /,o 
TOP yo, 0 

TOP 720 
TOP &/e 
TOP 5-0,o 

I 

BOREHOLE F I L L  MATERIALS: c O*ICR ere 
GROUT /SLURRY I orom /,o 

ZQTTOM TCP BOTTOM - 
BOTTOM yj: 8 *TOP BOTTOM 

BOTTOM 30,O TOP BOTWM 

BOTTOM 8OTTOM u/# TOP 

BOTTOM TOP BOTTOM 

BENTON I T  E 

SAND 

GRAVEL 

PERFORATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

W A S  THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

YES 0 
Y E S 0  

REMARKS 

. f '  155 
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FERNALD RVFS 
INSTAUTlON DIAGRAM 
MONITORING WELL NO. TOP OF PROTECTIVE WN COVER. 2,  S FT /937 

SAND PACK. 

A!LL Fr. 

TOP OF RISER: 3.0 Fr 
MEASUREMENT NOTCH 
INNER W E U  CAP 

wN*mpN I 

4. ' 

SCREEN: 

I -  

T 

BOREHOLE DIAMETER. 57 IN. 

BOlTOM OF CEMENT: 

BOTTOM OF 

TOP OF 
BENTONITESEAL: L/, s" 

TOP OF SAND PACK: 6 . T  n 

TOP OF SCREEN 

t 

BOTTOM OF SCREEN: / p, FT 

PIEZOMETER TIP: / g 3 s  Ff 

BOTTOM OF BORING: 3 0-,5- Ff 

l! 
MATERIALS USED NOTES: 

SAND NPE AND QUANTITY 
BENTONITE PELLETS (5-GALLON BUCKETS): / PIPE. FLUSH-THREAOED JOINTS. 

mdOUNT OF CEMENT i/L 1-6 9 L/ 2x PIPE WITH 0.- IN. SLOTS. 6) PARENTHESIS INDICATE OEPTH BELCW 
AMOUNT OF WATER USED: P f- n m  I 3) LOWER END OF SCREEN IS CAPPED WITH GROUND LEVEL 

OTHER: 

TASK: clra GEOLOGISTiENGINEER: 17. F- VI ( h c  '4 

1 0  /I 0 3 H q h *  1) RISER PIPE IS 2 IN. ID. 316 STAINLESS STEEL 4) WATER DEPTH AND DATE -1% 
5) TOP OF CASING IS SECURED WITH A 

's OF VOLCIAY GROUT * I/% i c  A G 50 # 2) SCREEN IS 2 IN. ID. 316 STAINLESS STEEL STAINLESS STEEL CAP. . , . 

7) WELL CASING HAS A PROfECTIVE ' AN END CAP OR THREAOEO SUMP. 
COVE3 WITH PAOLOCK 

AS1 FORM 01 57 REV. (0) 71 



.F&RNALID 
RVFS 

TYPE m O n / / ~ b ~ / / ~ / 6  , L I ~ L C  RISER .- PIPE MATERIAL 3 / 6  Sr~,/u~n&q *L 
DIAMETER OF PERFORATED SECTION Z ~ O ~ N  2.0. RISER PIPE DIAMETERS: 

1.0. 2 . 0 / &  2.4 - 
c 

PERFORATION TYPE: 

SLOTS HOLES SCREEN 0 PIPE SECTIONS /b_c*6 'A 

AVERAGE SIZE OF PERFCRATIONS 0.0m In/ JOIGI,M'G METHOD , , L o  
TOTAL PERFORATED AREA '* FV- fsdfzE(l J 

8 
r 

* 

F- - 4 5 2 9  
. % O F  Y 

PIEZOMETER INSTALLATION SHEET 
PROJECT NAME ( PN/~-YE JF FIELD ENG./GEO. D.E ~ ? & L L & K  D A T E ~ / F I A ~  

CHECKED ay DATE 
c 

PRCJECT NC. 2 0 .  

PIEZOMETER NO. 14 3 7 DATE OF INSTALLATION &&A L/ 7 3  
BOREHOLE D R I L L I N G  

BORING NO. ,&- O h  . -  

TYPE OFBIT S m m  #IO&< - DRILLING METHOD 

I DRILLING FLUID (SI USED: . I CASING SIZE (SI USED: 

PIEZOMETER DESCRI PT lON 

GROUT/SLURRY 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 0 NO Ell 
. Y E S O  NO 

4 
vVAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 
REMARKS Whh 'TOP 6 / k  s/;tcnLU/ LTr i m S T A  / s  1 3 S - C  4 1  

N'SE4.S AE A fi P'cW 
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ROJECT NUMEE R O;C ( - 3  C' 3 I PROJECT NAME c R u ,2 Phn5 c 72 

BORING NUMBER ,A') 3G; COORDINATES. DATE 5- j-- '1 3 
ELEVATION: GWL. Deotk Qateilimr DATE STARTED - J ' i  -~13 
ENGlNEERlGEOLOGlST K -  Pfiy,, p- Deorh DatciTirnr DATE COMPLETED 

- 
iE OF 8 / 

J-18 73 

7 C P U  I PC 

_. I I 

1 - 

REMARKS 
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VISUAL CLASSIFiCAT1ON OF SOILS 
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OESCRIPTION 
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REMARKS 
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3 3  
5" - 

OESCRIPTION 

5 - c  ,' c( 

C J  . * - .  ' 

REMARKS 



TYPE f l r , - , ,Jc  r~ n q  dell 
OIAMETER OF PERYORATED SECTION L ~ , O  z o  
PERFORATION TYPE: 

SLOTS a HOLES 0 SCREEN a 

RISER PIPE MATERIAL !! c A , A I f T  , d W l  

RISER PIPE DIAMETERS: 

0.0. - j  %' Sd - I .  0. 'I 9 EL! 
LENGTH OF PIPE SECTIONS 

BENTONITE 

SANO 

GRAVEL 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOTTOM 

0.0 
2.< IC 1- 

TOP '/3. ,J f ~ .  

TOP Y$.?. [- i 

TOP I \ , ' / t 7  
~ ~~ 

PERFORATED SECTION TOP 5 : ~  t -  1- 1 BOTTOM 65 p I = i  TOP BOTTOM 

BOTTOM OF BOREHOLE 
PIEZOMETER TIP ,?c? 0 {'- J- 

BOTTOM Y 5- ,?iri- .TOP BOTTOM 

BOTTOM 71.1, F T  TOP B O T T M  

BOTTOM > '  R TOP BOTTOM 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 YES 0 NO 



ib- e 4 5 2 9  
P 

FERNALD RVFS IWTAUAllONDAIE: - ' 
WKHT - INSTAUATION DIAGRAM 

MONITORING WELL NO. TOP OF PROTECTIVE WELL COVER. , FT 

TOP OF RISER: :I) n 

'1 j t2 

INNER WELL CAP 

VOLCUY 
GROUT: 

BENTONITE 
SEAL 

SAND PACK: 

2 3 . 8  fl. 

MEASUREMENT NOTCH--' I 

wNcRmpA I I L  
In 
TOP OF 

8ENToNll-E SEAL 

TOP OF SANO PAC* %.a. Fr 

TOP OF SCREP(: 5J.O Fr 

eomx OF BORING: 7'.1 r.. , FT 

BOREHOLE O W E T E R ~ I N .  

MATERlALS USED NOTES: 

SAND Typ AN QU TIlY df 52 ib  &s 2 1) RISER PIPE IS S I N  IO. 316 STAINLESS STEEL 4) WATER DEPTH AND MTE' imFVx 
BENTON&*): 1. j o / h  6 b-. &ai 9 : 5 
BAGS OF VOLCUY G OU : 
AMOUNT OF CEMENT / OX,! (a 9 4  )!) c PIPE WITH 0 . u  IN. SLOTS. 6) PARENTHESIS INDICATE OEPTH BEL0 

PIPE. FLUSH-THREAOEO JOINTS. 5) TOP OF CASING IS SECURE0 WITH A 

2) SCREEN IS -IN IO. 318 STAINLESS STEEL STAINLESS STEEL CAP. 

AS1 FORM 0157 REV. (0)  
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FERNALD 
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OESCRIPflON 
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59 
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iNSTALW7lON OlAGiLsM 
7VCNITCRING ;YEILL NO. - ~. . ,- 

I MEASUREMENT NOTCH< 

! 

! 
i 
I 
I 

j I  
' i  

i 

BOITOMOFCEMENT: 1.2 7 

BOllOM OF 
PROTECTNEWELLCOVER: Z. 5 I 

I 

1 
1 

1 ! 
! 
i 

I 
I 

1 

I 

. -- 



FE3NALZ 
RVF3 

,. 
RISER FROTECTlVE PIPE LENGTH 5.O 

PROTECTIVE PIPE 0.0. I C  

4529 

O T H E R & E C T I O N  ,,(,-- : ;.- -.- 
-+1 ik 

'7 

cc 

PIEZOMETER INSTALL.~TION SHEET 

DISTANCE A 6 0 V  &'E! EL3W 1 GROUND SURFACE ir-). 
ITEM 
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FE"nNP.LD RUFS 
INSAUATlON DIAGRAM 

I 

GROUT: FT. 

,- 
BENTCNITE 
SEAL: 

BOREHOLE DUMETEF~&~N. 

TOP OF SCREEN: 

c 



FERNALD 
RVFS 

,,,, 

PIEZOMETER INSTALLATION SHEET 

RISER PROTECTIVE PIPE LENGTH P , OTHER PROTECTlOh C k ~ m  dd-h'i-w 
PROTECTIVE PIPE 0.0. .flJf+ d r u m  

PROJECT NAME ov? - 
PRCJECT NC. ZD-03.ds 
BORING NO. f s l  
PIEZOMETER NO. 

A 

M W I CiJZ 

4r 

0 TANCE A80VE/BELOW E L €VAT IO N 
-&NO SURFACE (-1 0 ITEM 

A- TOP OF RISES PtPE 

GROUND SURFACE 
4 0  l 
0.0 /(I 'A- 

BOTTOM OF PROTECTIVE PIPE CV& h'A 
BOREHOLE Fl LL MATERIALS : 

GEOUT / S ~ U R R Y  TOP c .i) B@TTOM 5.s' TCP /t$ BOTTOM ,L, 
Vt'A BOTTOM ///,L BENTO N I T E TOP 5, BOTTOM ?cO 'TOP , 

TOP 7 ,  0 BOTTOM 0 . d  TOP ,L& BOTiCIM fJ) SAN 0 

GRAVEL TOP N4 ' BOTTOM ,rJ/rt TOP /b/& BOTTOM /'I 
PEZFaRflTED SECTION TOP 8 ' BOTTOM fop PA- I BOTTDM ;% 
PIEZOMETER TIP 
SOTTOM OF 8OREHOLE 

l$j -3' r /A .  
2-0' N A -  - 

b GWL AFTEi? INSTALLATION / 7 .  $t=" lL/ Ai- 

V k l  c '. . 
DATE OF INSTALLATION s///ci 3 

BOREHOLE DRILLING 

'aAS THE ?IEZOMETE.Ei FLUSHED A F i E i ?  INSTALLATION 7 
W A S  il SENSITIVITY TEST PEZFORMED ON THE PIEZOMETER? 

YES 
YES@ 

NO 
NO g 
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FERNALD RVFS 
INSTALLATION DIAGRAM 
MONITORING W E U  NO. 

2.0 Fr INNER W E U  CAP lop OF 'ISER: 

MEASUREMENT NOTCH- '7 I 

CEMENT 

VOLCLAY 
GROUT 

BENTONITE 
SEAL 

wNcRmpw I IL 

SAND PACC 

/ 3 .  s- F;. 

BOREHOLE DIAMETER. IN. 

BOTTOM OF 

TOP OF 

TOPOFSANDPACK. 7 - g  FT 

TOP OF SCREEN 9. c Fr 

BOTTOM OF 3OfilNG: 2/.0 = 



DRILLING M E T H O D & W  3Vz/S 406Fi 

DRILLING FLUID (SI USED: 

FLUID ~4 FROM md TO 
FLUID fl/i3 FROM N A  TO htQ 

PI E 2 0  METER INSTALLATION SHEET 

TYPE @ F B I T & L U ~  SWJh Hu6G& 

CASING SIZE (SI USED : 

SIZE /MU FR@M W A  TC p A  
SIZE AVJ FROM TC 

TYPE 1Mo#,vaR ‘ U G  / A I  E 7 L L  
DIAMETER OF PERFORATED SECTION 2.0 /A/ LD 
PERFORATl@N TYPE: 

SLOTS a HOLES SCREEN 

AVERAGE SIZE OF PERFCRATIONS 0 c) /  OhW 
TOTAL PERFORATED AREA /o. c r  - 

RISER PIPE MATERIAL 316 ~ A , ~ J ~ G ~ <  S I P ~ / E ~  

RISER PIPE DIAMETERS: 

0.0. 2 3/P / I .  D. 2 .  o A&. 

LENGTH OF PIPE SECTIONS) k ’OF. / a  ‘, 3-w 
OlNlNG METHOD ~ ~ E L J  W P  6 -  

43% LOSJf t / b / ~ G  

BOREHOLE FILL MATERIALS: cam=wr 
GROUT/SLURRY 

E N T O  N I T E 

RISER PROTECTIVE. PIPE LENGTH 0 W-.’ 
PROTECTIVE PIPE 0.0. L/ 3/g &y-* 

? ’*. f 

SAND 1 GRAVEL 

OTHER PROTECTlOhPW 61z-O 6%?oG??dVy< 
8 

cth/rfl PA4LbCLC 
I 

PERFORATED SECTION 

PIEZOMETER T I P ,  
BOTTOM OF BOREHOLE 

L - 
NCE ABOVE/BEL~W E 1 E VAT ION 

UNO SURFACE (v 0 ITEM 

TOP OF RISER PIPE 2.0 ! 
GROUND SURFACE 0.0 I 

I GWL AFTER INSTALLATION 

TCP 

*TOP 

2. s 

BOTTOM 

BOTTOM 

TO P BOTTOM 

. /$.7s’ 
21 

TOP [ BOTTCIM I 
I TOP I BOTTOM 

TO P I80TTOM I 

I 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES a NO Ixl 
Y E S O .  NO 5 ’ ‘S A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER7 

i(tMARKS UONC 
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'ROJECT NUMBER: 7a. 03.05 I PROJECT NAME: 

r- I BORING NUMEE 

I ELEVATION: 
~ 

ENGINE E RICE0 LOG IS T : a, 
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J 

DESCRIPTION 

c 3 

OF 7, i 

REMARKS 
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VISUAL CLASSIFICATION OF SOILS 
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20.03 $05 PROJECT NAME: ouz Q k 5 e  IL PROJECT NUMBER: 

BORING NUMBER: 1984 COORO IN ATES: 

ELEVATION: 
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TOP OF RISER: 2 .o m I N N E R W N C A P  

MATERIALS USED 

S A N O I Y P E A N D Q U A N ~  
P'-'TONITE PELLETS 
, i OF VOLClAY GROUT. 
AMOUNT OF CEMENT A/ 
AMOUNT OF WATER USED: 15 %d? 
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OTHER. 
TASK 

TOP OF SCREEEt 

BoTTolJ Of SCREEN: . R  

BOTTCMOFBORING. 7 (3. 0 FT 
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ORlLLlNG FLUID (SI USED: 
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PIEZOMETER I NSTALLATl 0 N S H kTT 
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CASING SIZE (SI USED: 

ITEM 

TOP OF RISER PIPE 
GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 
BOREHOLE FILL MATERIALS : 

GROUT /SLURRY 
BENTONITE 
S A N  0 
GRAVEL 

*-, RISER PROTECTIVE PIPE LE OTHER PROlZCTlOh locked r7 

PROTECTIVE PIPE 0.0. W V e L  
I 

DISTANCE A80VE/BELOW ELEVATION 0 GROUND SURFACE (p7) 

2 . 0  
0.0 M-- 

7 , 3 -  /uk 
Top 0 9WTOM s.0 TCP 8 O T I D M / c / 4  
TOP g.3 80TTOM 7 . 8  -rOP M& BOTTOM 

TOP 7. 0 BOTTOM Z . 0  TOP BOTT@M Njk 
TOP BOTTOM NA- TOP N’/& BOTTOM /t/& 

PERFORATED SECTION TOP 9 . o  IeOTTOM/?. Top 4 BOTTOM A/& 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 
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DRILLING FLUID (SI USED: 0 CASING SIZE (SI U S E 0  

FLUID \k FRCIM N\ TO Nh SIZE Nh FR@M v\ TC 
FLUID - FROM - TO SIZE F R O 7  TC-- 

* 

b- , 4 3 2 9  SqIr i 
PIEZOMETER INSTALLATION ScfiEET 

RISER PROTECTIVE PIPE LENGTH 
PROTECTIVE PIPE 0.0. A 

OTHER PROTECTlOh 

I BOTTOM OF PROTECTIVE PIPE 

BEN TON I T E 

SAND 

GRAVEL 

I PERFORATED SECTION 

PIEZOMETER T I P  
BOTTOM OF BOREHOLE 

~ 

I GWL AFTER INSTALLATION 

OlSTANCE ABOVE/BELOW ELEVATION 
GROUND SURFACE 6%) 0 

1 

0.0 I 
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WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 

YES n 
YES 0 
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DRILLING FLUID (SI USED: 

FLUID p4 FROM r /#  TO N# 
FLUID b'& FROM /v/s TO /Vd 

PIEZOMETER INSTALLATION SHEET 
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- 

CASING SIZE (SI USED: 

SIZE Nff FROM fi4 TC /c 

SIZE fld FROM h1.9 T C / C .  
- 

FIELD ENG./GEO.Z ,&,,So DdTEbx 
74, f 

- PROJECT NAME a p  D U - 2  
- 03, cs- CHECKED B Y  OATE PRCJECT NC. 

PIEZOMETER NO. n/ 4 DATE OF INSTALLATION 

BOREHOLE DRILLING 
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TYPE RISER PIPE MATERIAL 
DIAMETER OF PERFORATED SECTION 

.- 
RISER PIPE DIAMETERS: 

PERFORATION TYPE: 4 0.0. P h - 1 . 0 .  A4 
SLOTS q HOLES 0 SCREEN @ ~ E N G T H  OF PIPE SECTIONS A24 

&4 AVERAGE SIZE OF PERFCRATIONS &A -'' JOINING METHOD 
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#., RISER PROTECTIVE PIPE LENGTH it/ OTHER PROTECTlOh &A?- 

PROTECTIVE PIPE 0.0. -. /u)4 
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TOP OF RISER PIPE 

G2OUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 
BOREHOLE F I L L  MATERIALS: 

SANO - -9.- 
GRAVEL 
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PERFORATED SECTION 

PIEZOMETER TIP 

SOTTOM OF 8OREHOLE 
G'NL PFTEF7 INSTALLATION 
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0.0 ;4 
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OIAMETE3 OF PE2FORATED SECTION L~% 
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4 

SLOTS HOLES 0 d R & N  0 
4 

AVE.?AGE SIZE OF PEiiFCRATIONSc: h)& 1 TOTAL PERFORATED AREA P-td & - .  

Ne RISER PIPE MATERIAL 
RISER PIPE DIAMETERS: 
-- 

0.0. tu- - I .  0. 1 -  

LENGTH OF PIPE SECTIONS irA 
JOINING METHQD h d  

m\ 

. RISER PROTECTIVE PIPE LEN* NA 1 OTHER PROTECTlOh A i 4  

i ITEM 
I I TOP .3F S i S E i i  ?!PE 

S X U N D  SURFACE 

I 30TTaM OF PROTECTIVE PIPE 
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. *  Samples collected per ASTM Standard Penetratlon Test. 
Background = *I( 6 1  +.., Helper : Mi LLecIZLo 
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PIEZOMETER INSTALLATI 0 N SHEET 

RISER PROTECTIVE PIPE LE 504+ OTHER PROTECTlOh / t , . rcc \  Iw h l - c  c ,- 
PROTECTIVE PIPE 0.0. LdIK r3actIcd7 ' 

E L EVAT ION 

TCP BOTTOM 

,TOP BOTTOM 

TOP BOTTCM 

TOP BOTTOM 

TOP BOTTOM 

'NAS THE PIEZ9METER FLUSHED AFTER INSTALLATION 7 YES 17 NO(=J. 
YES 0 NO (J 

4'2-7 3 

INAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7* 

REMARKS 
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7 1  rop OF RISER: 
FT 

MEASUREMENT NOTCH 
INNER W E U  CAP 

SAND PACK: 

a 1.0 - -. SCREEN: 

FT. 

I 

TOP OF 
BENTONITE SEAL 510 FF 

TOP OF SAND PACE 

TOP OF SCREEN 6 5 . 0  F 

CEMENT: 1 c R. 

VOLCUY 
GROUT: 50.0 FF. 

BOTTOM OF SCREEN 5I;O.C’ FT , 

PIEZOMEXR np: 6 a . 0  FT 

c. IJ.2. CJ R BOnCM OF BORING: 

NOTES: MATERIALS USED 

SAND TYPE AND O U A N l l N :  
3ENTONITE PELLETS (5-GALLON BUCKETS): 6 ’ 
3AGS OF VOLCUY GROUT: 
AMOUNT OF CEMENT: 
AMOUNTOFWATERUSED: . 100 d 
OTHER: I \  r\ru.-,\ K 0 . I  . t-\,O 
r A  S U: 

! r) / 7 n 7 4  b u \  11 RISER PIPE 1s &IN. 10. 316 STAINLESS STEEL 4)  WATER DEPTH AND DATE mq,z 
PIPE. FLUSH-WREAOED JOINTS. 

PIPE WITH 0 . L  IN SLOTS. 

AN END CAP OR THREAOED SUMP. 

51 TOP OF CASING IS SECURED WIW A 

6) PARENTHESIS INDICATE OEFTH BELO: 

I() 21 SCREEN IS 2 IN. IO. 316 STAINLESS,S‘TEEL 

3) LOWER END OF SCREEN IS CAPPED WITH 

STAINLESS STEEL CAP. 

GROUNO LEVEL 
Y % r L C  

r) WELL CASING HAS A PROTECTIVE 

5 
Y . .  

COVER WITH PAOLCCK 
04.35 GECLCGIS7;ENGINEER: (3 r ,fib ‘I G,nlet 

SI FORM 0157 REV. (0) 
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I CEMENT: FT. 

VOLCUY 
GROUT: 3 6 e r  FT. 

s, ( BENT ONlTE 
SEAL: 

SAND PACC 

, t . '  - _. 

TOP OF SAND PACK: :, z, ( Fr 

TOP OF SCREEN n - 

BOlTToM OF BORING: :;. . .  . F 



PROTECTION SYSTEM 

RISER PROTECTIVE PIPE LENGTH , 5 ; C :  J t OTHER PROTECTlOh /L * + l f t ~  ( I L  L. / /  c-u J < 4 
PROTECTIVE PIPE 0.0. /I.% , A  lcr , ' 7 4  L ) c / t  

. DISTANCE ABOVE/BELOW 
GROUND SUf?FACE ( f? 1 

'2. C' 
0.0 

ITEM 

TOP OF RISER PIPE . 

E L E VAT I 0 N 
0 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE F I L L  MATERIALS: c 04 ( 4 i i  c' 
GROUT /SLURRY 

BENTON I T E 
SAND 

GRAVEL 

PERFORATED SECTION 

PIEZOMETER TIP 

BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

TOP ,' I BOTTOM 1.11 I.TOP I BOTTOkl 

WAS THE PlEZOLlETER FLUSHED AFTER INSTALLATION.?  YES (J NO 0 
WAS A SENSITI'JITY TEST PERFORMED ON THE PIEZOMETER? YES( NO 0 
REMARKS 
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PIEZOMETER INSTALLATION SHEET 

- 
OTHE3 PROTECTlOh d d  q.2 RISE? PROTECTIVE PIPE LENC 

PROTECTIVE PIPE 0.0. 

PROJECT NAME a4r 
PRCJECT NC. w%az,.Os 
aORlNG NO. 1440 
PIEZOMETEi? NO. Nld 
BOREYOLE DRILLING 

. 

dd . RlSER PIPE MATESIAL r\lb 1 -- 
TYPE 
DIAMETER OF PERFORATED SECTION M& RISE2 PIPE DIAMETERS: 

1 AVE3AGE SIZE OF PERFCRATIONS < ' '  m- I JOINING METHOD d& 
TOTAL PERFORATED AREA dd I 

.- I 
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FERNALD RVFS 
INSTAUATION DIAGRAM 

TOP OF RISER: INNER WELL CAP 

SAND PACK: 

nls- Fr. 

wNCRETEPw I 71 
MEASUREMENT NOTCH- 

I' 

4 
SCREEN: 

&. 

CEMENT: 

A #. 

TOP OF SAND PAC)<: MA- F T l  

TOPOFSCREEN: u& FT 

BOlTOMOFSCREEN u& FT 

PIEZOMETER np: N& F 
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TYPE OFBIT & 
7 

0 -L ' DRILLING METHOD ~ c / / ' ' u J  s h a m  
CASING SIZE (SI USED : DRILLING FLUID (S) USED: 

FLUID u& FROM TO ~JJ+ 

FLUID A / &  F R O M ' T T O  d& SIZE & FROM TC fl/A- 
SIZE $& FR@M &A- TC D& 

PIEZOMETER INSTALLATION SHEET 

PIEZOMETER DESCRIPTION 

PERFORATION TYPE: 

SLOTS 0 HOLES 0 SC 

GROUT/SLURRY 

SAND 

NAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES [7 NO 
&AS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

?E RKS 
Y E S O  

N O P  
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Time: WATER QUALITY FERNALD 
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FIELD COLLECTION REPORT 1-j 
PROJECT NAME 0 UT- y,.,,*k " c:& SAMPLE LOCATION I lo' 7 
PROJECT NUMBER 
DATE COLLECTED ;-/dfl RFA NUMBER 

TIME COLLECTED CIC NUMBER 

COLLECTED BY 

I 
q d. d > d  SAMPLE ID NUMBER !!3 07 ' 

7 3 d 3 7  
' M4- 

J .  SAMPLE TYPE CJ* 

BAROMETRIC PRESSURE 

AIR TEMPERATURE 

DO SATURATION IN AIR 

WATER TEMPERATURE 

DEPTH OF SAMPLE 

WEATHER CONDITIONS 

ADDITIONAL REMARKS 

I 

TEST EQUIPMENT LIST 

NUMBER I 

3 HI. of Water Column x-- - - - (3 Volumes) \L - 
,A- %#-I ..--- 1 

Ht. of Water Column 
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TYPE 
DIAMETER OF PERFORATED SECTION ,& 
PERFORATICIN TYPE: 

SLOTS 0 HOLES 0 SCREEN 17 
AVERAGE SIZE OF PERFCRATIONS ,AGG 
TOTAL PERFORATED AREA 

C. > 

RISER PIPE MATERIAL 

RISER PIPE DIAMETERS: 

0.0. N k - I . 0 .  IL/A . + LENGTH OF PIPE SECTIONS 

. ~ I N G  METHOD 

. 

k . F- '4839 

PIEZOMETER INSTALLATION SHEET 

OATE S////r3 
u - 

PROJECT NAME GVZ - ~ou&/ le lc l  / FIELD ENG./GEO. d - @ q ~ f i  
PRCJECTNC. 3 -03 .% CHECKED B Y  DATE 

PIEZOMETER NO. h/k DATE OF INSTALLATION S/f 1/93 
8ORlNG NO. 1 J 02-0 .. 

BOREHOLE D R I L L I N G  

PIEZOMETER DESCRIPTION 



FERNALD RVFS INSTALLATION DATE: I//!/q3 
INSTAUATlON DIAGRAM HElcur  

FT v& MONITORY W p  NO. TOP OF PROTE- WN OOMR. 

TOP OF RISER: 
INNER W E U  CAP 

SANO PACK: 

N4- Fr. 

SCREEN: -I 

I 

TOP OF 
EENTONITE SEAL 

TOP OF SANO PACK: 

TOP OF SCREEN 

BOTiCM OF BOEING: 23 = 



FERNALD 
R I/FS WATER QUALITY 

FIELD COLLECTION REPORT 
PROJECT NAME nI/z - h&k,r-eh SAMPLE LOCATION 1 7 - 2 3  ft 
PROJECT NUMBER m. 63 -d\-" SAMPLE ID NUMBER 113 0 96 
DATE COLLECTED 51) / /a RFA NUMBER 38330 

COLLECTED BY s. &Ec, cir\ SAMPLE TYPE G/& 

r/& TIME COLLECTED 10 3 0  Cn= NUMBER 

- 

1 SAMPLING INFORMATION I 
BAROMETRIC PRESSURE 2% 33- 
AIR TEMPERATURE 

DO SATURATION IN AIR MA 
WATER TEMPERATURE l Z - d  "c 
DEPTH OF SAMPLE 

WATER LEVEL 

FIELD READINGS 

END 
READ 3 

A!....' 

I M E T E K ~  'IBRATION 
-: ' c 

pH pH pH 0.0. , 0.0. %< w.cocld. w . c d .  %.card. HNU HNU HNU HNU 
Temp. Sld. Sld. Temp. Zero Full&. @. Temp. LCW Hbh Sfand Lot# Span Readiq 

' SS-; / o w  /doaa 
7 .  

/ / O K '  .I 
OK 

WEATHER CONDITIONS c I a ' l q  I/ 

ADDITIONAL REMARKS I 
TEST EQUIPMENT LIST 

EQUIPMENT NUMBER -EQUIPMENT NAME EQUIP. NUMBER 

00 3 LOBS O R I O N  2SDP P H  M F-rF-a 

- 
BAILER 

, 91 G 030817 Y 9  MODEL 33 scr N F  T E l C  HOSWS T W f l  
\-Iqdrs pur"& PUMP 

FILTER 
KIT w 3 3 -  4b 

I 
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FERNALD 
RVFS 

VISUAL CLASSIFiCATION OF SOILS 

I O  R I L L I N  c ME TH 00s 

Y PROJECT NUMBER 20.03 ,a5 PROJECT NAME. 

BORING NUMBER.  lq9 t COORDINATES. DATE 
I 

oShls3 i 
ELEVATION: GWL: Deoth PateiTimc DATESTARTED L ~ / , , / q  j j 
E N G I N E E R l G E O t f f i l S T  ~oyrto Depth Oate/Timc DATE COMPLETED. 

t OF 3 I PAGE - 

. -. 

9 E .HA A K 5 



FESNALD 
RVFS i b- P -4529 

VISUAL CLASSIFICATION OF SO 

I 
PROJECT NUMBER.  zQ,Q3.ds I PROJECT NAME. wt flkqe z I 

2 5 
-a, c?=w 
s- : 



PIEZOMETER INSTALLATION SHEET 

DRILLING METHOD &iGjH/ kc4 W / M F  

DRILLING FLUID (SI USED: ' ja'"fw 

DATE OF INSTAtLATiON NcZ 

TYPE @F BIT -&AN 4 k . m  &, ' - 
CASING SIZE is) USED : J 

GORE3OLE D R I L L I N G  

dd d A  TYPE RISER PIPE M A T E ~ ~ A L  
DIAMETE3 OF PERFORATED SECTION % R l s f R  PIPE DIAMETERS: 

PE~FORATICIN TYPE: c?- 0.0. 

AVERAGE SIZE OF PERFCRATIONS ' Nd JOINING METHOD u& 

fw -1 .0 .  < A  

&jA SLOTS 9 HOLES 17 S C R S  a LENGTH OF PIPE SECTIONS 

TOTAL PERFORATED AREA NA 
I 

e d M d  OTHER PROTECTIOh Nx4 
PROTECTIVE PIPE 0.0. A 

PROTECTION SYSTEM 

DISTANCE A 8 0 V E / B E  W E 1 EVA? 0 N 
GROUND SURFACE ( 8 - 1  I 0 ITEM 

hlA 

GEOUNO SURFACE 0.0 

TO? OF 3ilSE3 PIPE 

I L 

TOP hJfY I 80TTOf 



I 

; .7 
CEMEKT: IT. 

i 

. BENTONITE 
SEAL: tJY4 Fr. 

SAND PACK: 

ri(t Fr. 

. 
r 
L . -, . ... 

I I  

80llo)ur OF 80RIN& 2 Q . C  Fr 

4) WATER DEPTH AM0 M T E  Lh. 
5J TOP OF CASING IS SECURED W l l F  

6) PARENTHESIS INDICATE DEPTH 8! 

7 )  WELL CASING HAS A P A O E C W E  

STAINLESS STEEL CAP. 

GROUND LEVEL 

COVER WITH PAOLOCK 



v- i 

~ - - 4 5 2 9  VISUAL CLASStFiCATTON OF SOiLS 

BORING NUMBER [ j i / ' l  cj  I COORDINATES. 

)GWL; Dcotk Qatc i l imr  JILLYI\TION: 

, ( ,  ENGINEERIGEOLOC1ST 

- 

t 

OESCRlPTlON 

P;. .-.<' <+ 

- .. . 

. . ... 

--• 



' &- 0 4 5 2 9  
PIEZOMETER INSTALLATION SHEET- 

TYPE \; '\ SER PIPE hlATERlAL ,I-- 
' - 

~ 1 

.. . - - . . _ _  . . - - .  -. .. . . 

2c-9- . 

. _  



3773 
FE?NALD RI/FS INSTALLATION DATE: Fh z / o  
INSTALLATION DIAGRAM 

TOP OF PAOTECTNE V ~ L  cO&, 
3 bc 

- ((/I 
- 1  

TOP OF RISER: 

MEASUREMENT NOTCH 
INNER WELL CAP 

CONCRETE PAD \,I1 1 I  

BOREHOLE DIAMETER, 8. 5' IN. 

I IMF 

/71 BOTTOM OF CEMENT: 

BOTTOM OF 
PROTECTIVE WELL COVER :uih 

TOP OF SANO PACK: ,'v'/t- r7 

TOP OF SCREEN: / v 4  n 

BOTTOMOFSCREEN u& F 

N4- rT; PIEZOMETER TIP: 

- - .  BOlTOM OF BORING: 2 5 

NOES: 

1 )  RISES FlPE IS &IN. IO. 316 STAINLESS STEEL 

2)  SCREEN IS &-IN. ID. 3:6 STAINLESS STEEL 
PIPE. FLUSH-THREAOED JCINTS. 

PIPE WI7-i 3 . A  IN. si;:s. 
?I LOWE? E?;G CF.SCREEfi IS CAPPEC :vii .~i 

A N  ENC GR TKP€AGE,Z SU!.lP 
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VISUAL CLASSIFICATION OF s o l k ~  

[DRILL~NG ME 

Drilling 

Drilling 

Driller: 
I 





FERNALu 
RVFS 

DISTANCE ABOVE /BELOW 
GROUNO SURFACE ITEM 

R. sc13 
r-mB4529 

PIEZOMETER INSTALLATION  SHEET^ 

E L €VAT 10 N 
0 

PROJECT NAME FIELD ENGJGEO. .v,hyLy m DATE%\+% 
PRCJECT NC. CHECKED BY DATE 

PIEZOMETER NO. DATE OF INSTALLATION yhl \q3  - 

BOREHOLE DRILL ING 

. *  BORING NO. NQ-Q-. 

\ 6 
BOTTOM u.Q 
BOTTOM \). 

BOTTOM \\ 
BOTTOM \\ 
BOTTOM 

- DRILLING METHOD &\-, TYPE OFBIT 

-- TCP BOTTOM 

-TOP BOTTOM 

TOP BOTTCM 

TOP BOTTOM 

TOP 8OTTOM 

I DRILLING FLUID (SI USED:  CASING SIZE (si USEOU I 

PERFGATED SECTION 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

FLUID---. FROM - TO -- SIZE ---- FROM - TC - I I 

TOP \\ 
m .c\ 

PIEZOMETER OESCR I PTlON 

TYPE k&nK\\+Q\ 
DIAMETER OF PERFORATED SECTION 

PERFORATION TYPE: 

\ \ 

SLOTS HOLES 0 
AVE8AGE SIZE OF PERFCRATIONS 

TOTAL PERFORATED AREA 

RISER PIPE’MATERIAL \b .- 
RISER PIPE DIAMETERS: 

LENGTH OF PIPE SECTIONS \\ 
JOINING METHOD \\ 

‘sc. ‘ PROTECTION SYSTEM .- . 
RISER PROTECTIVE I PROTECTIVE PIPE 0.0. 

OTHER PROTECTlOh 

I 

I TOP OF RISER PIPE I I 
I GROUND SURFACE I 0.0 I 
1 BOTTOMOF PROTECTIVE PIPE I I 

8EN TONI T E  

SAN 0 

GRAVEL 

I TOP yg 

I I GWL AFTER INSTALLATION I 
WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

YES 
Y E S O  



WATER QUALITY FERNALD 
R I/FS 

FIELD COLLECTION REPORT 
PROJECT NAME x.2 b h  \2 SAMPLE LOCATION - 
PROJECT NUMBER 20 .&\ .nt\ SAMPLE ID NUMBER -a, 

nwviw\ \\*V 
I \  I COLLECTED BY SAMPLE TYPE 

r 1 

I SAMPLING INFORMATION 

I 
\ 

I 

' FIELD READINGS 1 I BAROMETRIC PRESSURE w I 
' I AIRTEMPERATURE I 

DO SATURATION IN AIR 

WATER TEMPERATURE \XT-, -T'1 
DEPTH OF SAMPLE 

WATER LEVEL 

I OEQINNINQ MIDDLE END , 

READ 1 READ 2 READ 3 

/ ---. -- 
e R  CALIBRATION 

B 

I 

WEATHER CONDITIONS c isav 
ADDITIONAL REMARKS -= \Q+\s=kofi 

\ 

TEST EQUIPMENT LIST 



VISUAL CLASSIFICATION QF So)LS 1 s' -4 5 2 6p 

HODS- 

a 
- 

OESCRlPTION 



- 

VISUAL CLASSIFICATION OF SOILS E- =4 3 2 9 

noes - 
P 

OESCRIPTION 

G-9 I 

01 

. .a 

0 
I 



VISUAL CLASSIFICATION OF S~JLSE- - 4 5 2 9  

A L 

REMARKS 

I 



VISUAL CLASSIFICAnON OF SOlLS 

ui - 
a 

OESCRlPTlON 

\ \  

R E M A R K S  



I I I Y I  

OLSCRIPTION 



A5i3,", 
VISUAL CUSSiFICATTON OF SOILS 

I 
-3 

3 

\b 

- 
n 

OESCRlPTlON R €MAR K 5 



I N s r A l U T l O N  OIACRAU 
UONJTORINC WELL NO. 

m 
r 

F T j  TCP ff YM PACK: 



FEHNALU 
RVFS 

DRILLING FLUID (SI USED: 

FLU10 \\ FROM \\ TO N\ 
FLU10 - FROM - TO - 

PIEZOMETER INSTALLATION SHEET 

V j C A S l N G  SIZE (SI USED- 

SIZE \\ FR@M \\ TC \\ 
SIZE FROM TC 

PROJECT NAME 0\)2 m b - 2  

PIEZOMETER NO. - DATE OF INSTALLATION %\ \s\q% 

FIELD ENGJGEO. fi,n '&'?\$ n DATE \\\%&& 
PRCJECT NC. CHECKED B Y  DATE 

\W% BORING NO. b - -  

T 

RISER PROTECTIVE PIPE LENGTH -2' 

PROTECTIVE PIPE 0.0. 

PROJECT NAME 0\)2 m b - 2  FIELD ENGJGEO. fi,n '&'?\$ n DATE \\\%&& 
PRCJECTNC. ~ m,Q%,n% CHECKED B Y  DATE 

_. 

DTHER PROTECTlOh 

. \  - DATE OF INSTALLATION %\ \s\q% 
BOREHOLE D R I L L I N G  

ORILLING METHOD %\\-\\ *\=\\% TYPE OF BIT I 

: TOP OF RISER PIPE 

8ENTONI T E  

SAND 

GRAVEL 

PERFORATED SECT1 ON 

PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION . 

. 'a 
DIS?%lCE ABOVE/BELOW ELEVATION 
Gj!@u,biD SURFACE (%I 0 

1 

0.0 i 

TOP \\ BOTTOM \A\ -TOP BOTTOM 

TOP BOTTOM TOP BOTTC\M 
~ ~ 

TOP BOTTOM \\ TOP BOTTOM 

TOP. \\ BOTTOM= TOP BOTTOM 

WAS THE PIEZOMETER FLUSHE0 AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

YES u 
' Y E S O  N2Eb 

-'MARKS 
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F- 

RVFS 
VISUAL CUSSIFiCATION OF SOILS 

L m4529 

OESCRlPTlON R E M A R K S  

I 



VISUAL CLASSIFICATION OF SOILS .- - = 4 5 2 9  

DESCRIPTION 

A -  - 

R E M A R K S  
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b o  4 5 2 9  
r 

VISUAL CUSStFICATION OF SOILS 

1 lr 20. 03 6 I PROJECT NAME. OM L PROJECT NUMBER. 

t 

OESCRIPTION 

2 5  

278 



. . 
. -- 

. -15 I 



r 

SCREE?: 

r\lk n-. - 

t 

m 

c ,. - BOnOM OF BORING: ... 
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VISUAL CLASStFiCATION OF SOILS 

- I  I 

rJft 
12.5 1 

OESCRIPTION 

I 
. .  



O E S C R I P f l O N  

I P I  

3.e 

- 

7 E ?A 2.2 r. : 

1 
i 



- la&-J&g VISUAL CtASSiFICATlON OF SOILS 

DESCRIPTION 

4 c 
-...*- 

.. '.a :; 

' I  



PI EZO METES INSTALLATI0 N SHEET 

rJri TYPE d74 RISER PIPE MATEiilAL 
OIAMETE3 OF PERFORATEi) SECTION dA PIPE DIAMETERS: 
PETFORATICIN TYPE: 0.0. &!++ - I .  0 .  >J- 

SLOTS q HOLES a SCREEN NGTH OF PIPE SECTIONS A; ;L 
A V G A G E  SIZE OF PEilFCRATIONS Id4 NING METHOO AI f? 

I'1A - 
TOTAL PERFORATED AREA - 

T 

%* 
a b /  

PROTECT1 0 N SYSTEM 

RISER PROTECTIVE PIPE LENGTH OTHER PROTECTlOh d& 
PROTECTIVE PIPE 0.0. 

I 



FEWAID RVFS 
INSTALLATION OlAGRAM 
MONITORING 

I 

SAND PACK: 

. w Fr. 

SCREEH 

I\M- Fr. - 



- P - 4 5 2 9  
VISUAL CLASStFKATTON OF SOlLS 

77 t iMpi 



t 

Fr. 
VOLCUY 24 
GROUT: 

SAND PACK: A fl* 

j.. p 

SCREEN: 

- I&%. 

MATERIALS U S E 0  

SANO PIPE AND aumnTY:  P4- 

AOUNT OF CEMENT. 6- 

SENTONITE PELLETS ( S G A U O N  B U C K W :  u& 
'if GF VOLCUY GROUT: 7 .  

AMOUNT OF WATEil USED: W C 4  
o m e :  
TASK 

. TOP OF !3ND PACZ /w Fr 

NOTES: 

1) RlSER PIPE IS &IK Ill 316 STAINLESS STEEL 4) WATER OEPTH NO MTE 
PIPE. FLUSH-TH OW JOINTS. 5) TOP OF CASING IS SECURE0 W I W  A 

6) PARENTHESIS INOICAlE E P T H  BEFC';; 

7) WELL CASING PAS A P R O F C Y V E  

STAINLESS STEEL CAP. 

GROUND LEVEL 

COVER WlTH PAOLCCK 

2) SCREEN IS /2/ F IN IO. 316 STAINLESS STEEL 

PIPE WITH a&lN SLOTS. 
3) LOWER EN0 OF SCREEN IS CAPPED WITH 

GEOLOGISTENGINEER 
ANEND~ORTHREAOEOS 



. FERNALD 
RVFS 

TYPE A f k  , 

PERFORATlClN TYPE: e!?- I' 

DIAMETER OF PERFORATED SECTION &ii 
\ 

SLOTS 9 HOLES 0 &EN 
AVERAGE SIZE OF PERFCRATIONS, \- *R/Lb 
TOTAL PERFORATED AREA -: *-. /v&- 

/2/ct- RIG PIPE DIAMETERS: 
RISER PIPE MATERIAL 

0-0. . d & I .  0. - 
LENGTH OF PIPE SECTIONS n/& 
JOINING METHOD /v& 

ITEM 

TOP OF RISER PIPE 

ELEVATION DISTANCE ABOVE/BELOW 
GROUND SURFACE (m C/m- 

A/& A / A  
c I J" & . Y  \ 

0.0 /m w e  N$- 
GROUND SURFACE 
8OTTOM OF PROTECnVE PIPE 
BOREHOLE FILL MATERIALS : 1 & GROUT/SL R R Y  

SAND 
GRAVEL 

PERFORATED SECT1 ON 
PIEZOMETER TIP 

a .  

YES c] NO 0 
Y E S 0  NO 0 

"'AS THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 
. 4 S  A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

REMARKS 99- %r 0 - 

' I p u  
- 

TCP MA- K r m M  Uh-- TOP BOTTOM 

TOP D BOTTOM / 0 -Top 1 BOTTOM ' 
TOP BOTTCIM Top A/& BOTTOM 

TOP M' BOTTOM /1JJc TOP BOTTOM ,/ 
TOP Nk- BOTTOM dh TOP flk BOTTOM 

M k  n/L 
< 

1 INSTALLATION 
MA 



FERNALD 
R VFS 

i 

Date: 
Time: WATER QUALITY E l  Page: -01 - 
r] FIELD COLLECTION REPORT 

PROJECT NAME SdZ- F&-C\(.;p I$ SAMPLE LOCATION 1 I - 5 I T i  Dz 
PROJECT NUMBER 20 ' ' '? SAMPLE ID NUMBER 1176 + 

5 13-75 RFA NUMBER f.?iWZ 
TIME COLLECTED 89-0 OC NUMBER L 

J.eLWL SAMPLE TYPE M A  

DATE COLLECTED 

COLLECTED BY 

* DO SATURATION IN AIR 

WATER TEMPERATURE 
-r 

DEPTH OF SAMPLE 2/-25'> : 
e- : ( 6 . ? ? ~ :  - 

%- 
WATER LEVEL 

L , -  I 
. 

~ 

FIELD READINGS 

I END [I 
REAQ 3 

EREATHINO DOWNHOLE 
ZONE RUDINO 

HNU I I I 

WEATHER CONDITIONS c /d d C h  ah I SI  

ADDITIONAL REMARKS 

I 1 1 TEST EQUIPMENT LIST 

HI. of Water Column x - - - ( 3  Volumes) - 
Ht- of Water Column 



R I L L ~ N C  ME 

c -  I o  u z  

c 

. u. '.. 
,+:: OESCRIPTION 
IT: .- . 

5w I FIF i 



VISUAL CUSSIFiCATION OF SOILS 

OESCRIPTION 

w 

REMARKS 

1 

I 



7 .  
b 

4 
L/ 

6 

6 
3 
G 
6 
G 
4 

b 

[P 

I 
h 

% 

s h  
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OESCRIPTION REMARUS 

w 0 
YI a 

i 

27 i r  1'1 i 
L 

kf - 



VISUAL CLASSIFICATTON OF SOILS. 

b I 

34-4 
0 r 

l k l l  

REMARUS 



VISUAL CLASSlFlCATrON OF SOILS 

OESCRIPTION 



I 

SANO P A W  

AM FT. 

MAEFilALS USED 



FERNALD 
RVFS 

J 
ORlLLlNG METHOD & U , Z r  
ORlLLlNG FLUID (SI USED: 

t. 

FERNALP 
RVFS w- - 4 5 2 s  

P . -  PIEZOMETER INSTALLATION SHE€? 

&//id 555% AajC5f2 - TYPE @F BIT 
CASING SIZE (SI USED: 

1 

w- t. - 4 5 2 s  
P PIEZOMETER INSTALLATION SHE€? . -  

TYPE ' M-4 

DIAMETER OF PERFORATE0 SECTION #A 
PERFORATI@N TYPE: 

FIELD ENGJGEO. Jr goq, r DATE 93 - I DATE PRCJECT NC. 2-0t b 3 ,  a 5  CHECKED BY 
BORING NO- c . .  

PIEZOMETER NO. DATE OF INSTALLATION o f / . 3  2 3 

RISER PIPE MATERIAL ~4 
RIG& PIPE DIAMETERS: 

0.0. &-1.0. /fJ A -  I 

FIELD ENGJGEO. Jr &UP r DATE ef/3 - 
DATE 

c . .  

4-, RISER PROTECTIVE PIPE LENGTH OTHER PROTECTlOh /bA 1 
PROTECTIVE PIPE 0.0. I - :*# I 

PIEZOMETER DESCRl PTION 

lTEM 

TOP OF RISER PIPE 

GROUNO SURFACE 

ANCE ABOVEiBELOW E L EVATI ON 
%OUND SURFACE (F{ ) CflA 1 

Nfl- /.r4 
0.0 Pb 

BOTTOM OF PROTECTIVE PIPE 0-4 
BOREHOLE FILL MATERIALS: 1 1 

UfwCN7- - L V b L q -  
S A N D  

GRAVEL 

N4 

~~ 

PERFORATEO SECTION 
PIEZOMETER TIP 

TOP ~ , f -  BOTTOM TOP /u/3 80TTCIM 44 
TOP /& BOTTOM p~ TOP /uh BOTTOM p& 
TOP pJ& BOTTOM /U& TOP ~4 BOTTOM p& 

I M+ &A 
BOTTOM OF BOREHOLE 3g-a 
GWC AFTER INSTALLATION I+ 

P4 
N4 



FEREQALD 
W F S  

VISUAL CLASSIFICATION OF SOILS 
PROJECT NAME d f  F W A X C C  r /v vE5m ci/3p76/L 

OAT€ r 2 4 9  f) COORDINATES 

G W L .  Deork Qatc/Timc DATE S T A R T E O / z a n y C 3  

Dcorh Oare/Tirne DATE COMPLETED / 3 f i ~ ~  
PAGE C OF . &  I R I L L  m4 Aum 

d 

2 z 
> 
VI 
VI u 
VI 
3 

OE SC R I P  T I  O N  

> 
a 

w 
a 

U 

S A A  I I  

I J  5 4  a 

-F- 

6 
- I 

I 
F A A  

I1 I 3 $44 I 



L E V A T I O N  

NG I N E E A ICE 0 LOG1 S '  

R l L L l N G  ME1 

*:r&+ .. -- 

VI S U A L. .CLASS I F!, 

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

OE SC R I P 1  10 

f, ,.-' ' 

Q 

5 4 A  
AJa CLkf  

-f" 

i 



VISUAL CLASSIFICATION OF SOILS 



L. * - 4 5 %  
F 

9 

VISUAL CLASSIFICATION OF SOILS 

i- I 
1 
! 

I----- 
'. I I i: .5 

3E SCR I P  TI O N  

5 4.A 

c, Io. 2.; 

---i -- 

L-I 2 . 2  



TOP OF RISER: Nr4 7 

MEASUREMENT NOTCH 
INNER W E U  CAP 

CCNCRETE PA0 41 I 

i 

i 

1 I 
I 

i 
1 
0 

! 
I 

I 
I 

! 

i 
! 

I' 
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PIEZOMETER INSTALLATlO N SHEET 
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VISUAL CbASSiF1CATION OF SOILS 

~ R O J E C T  NUMBER 20 aowci (PROJECTNAME. pkau 
' B O R I N G  NUMBER 1 

I 

O E S C R l P T l O N  



i t 1 ' 1  

OESCRIPTION 

2 .s 

. .  . 
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FESNALD RVFS 
INSTAUATlON OIAGXAM 

f 

+ 

SGE'3.I: 

dB 

' !  

I I .  . .  
i 



OESCXIPTIOH 
H I !  

lMve4/3 s p d  

. 

. 

I 

" 308 I. . , 2.::. . %G 



7-43 
FERNALD RVFS 
INSTAUATION DIAGRAM 
MONITORING W n 7 y * .  

-7 i  
BOlTOM OF 

r n T E r n E  rmL COVER. 

4% 

- 

I 

BOlTa OF CEMENT: 

BOlTOM OF 
r n T E r n E  rmL COVER: 

TOP OF SCREW / lLh FT 

B O n W  OF BORINO: 2,f FT 

MAERIALS USED 

UNO TYPE AND aumnm id+ 
SENTONITE PELLETS (SWUW EUCK 
8AGS OF VOLCUY GROUT: 
AMOUNT OF CEMENT J,& 

AMOUNT OF WATER USED: 
omEp: 

20 Gcy 

TASK: 

NOTES: 

1) RISER flPE IS &IN ID. 316 sTwU?S STEEL 1) WATER DEPTH AND M T E  &&,@E 
51 TOP OF CASING IS SECURED WITH A PIPE. FWSHTH EADE0 JOINTS- 

STAINLESS STEEL U P .  

GROUND LEVEL 

COVER WITH PAOLOCK 

11 PARENTHESIS INOIGATE OEPTH a x w  

r )  WELL CASING HAS A PRorEcnvE 

2) SCREEN IS -IN 4d IO. 318 STAJNLEss =EL 
PIPEW~THO._~~Q[H SLOTS. 

AN END CAp OR 
3) LOYYER END OF SCREEN Is CAPPED WITH 

GEOLOWSTENGWEER: 



FERNALD 
RVFS 

DRILLING METHOD /& 1 ( ~ U J  

DRILLING FLUID (SI U&D: 
FLUID &,+FROM 

FLUID N FROM 

i' 

- &CP\ I TYPE @F BIT 

CASING SIZE (SI USED: 0 I 
SIZE n/k FROM n/d- TC db I - 

PIEZOMETER INSTALLATION SHEET 

TYPE A/m , - . RISER PIPE MATERIAL UJ$- .- 
RISER PIPE DIAMETERS: 

- 1.0. + - . , -* 0.0. 
DIAMETER OF PERFORATED SECTION 

PERFORATI(?N TYPE: 

SLOTS q HOLES c] S C R E d  0 LENGTH OF PIPE SECTIONS 
< 

AVERAGE SIZE OF PERFCRATlONS 
TOTAL PERFORATED AREA ,. 

JOINING METHOD 

J 

c 
I 

PROJECT NAME ( i d i t k ~ e u  ' FIELD ENGJGEO. J . &c"iyl I ~ A T E $ / , ~ / ~  
DATE PRCJECT NC. w-03 05 CHECKED BY 

PIEZOMETER NO. AI & DATE OF INSTALLATION 5//3/73 
BORING NO. I / O L ~  e. . 

BOREHOLE DRILLING , 

vd, RISER PROTECTIVE PIPE LENG OTHER PROTECTlOh A J k  
PROTECTIVE PIPE 0.0. 

1 ITEM 
TOP OF RISER PIPE 

GROUND SURFACE 

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FILL MATERIALS: 

GROUT/S~URRY 

Gm6rd-I 
SAND 

GRAVEL 

PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

' ELEVATION 
P I  

DISTANCE ABOVE/BELOW 
GROUND SURFACE ( F T )  

0.0 
dk 

fop I - b  ECTTOM 25.d 
TOP a.0 BOTTOM 1.0 
TOP h/lk BOTTOM 

TOP 4/ie BOTTOM m& 
TOP /2/;4- BOTTOM N/+ 

TOP BOTTCIM 

TOP d BOTTOM y/ 
TOP BOTTOM uh 

... * 

WAS THE PIEZOMETER' FLUSHED AFTER INSTALLATION 7 YES 0 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER? 
REMARKS 

YES(7 

- 
;,--- 

; 7 a '  
. 9  



VISUAL CLASStFlCATlON OF SO 

I I 

F 1 t 577 I 1  

. h  I I  I 



P- - 4 5 2 9  

VISUAL CLASSIFICATION OF SOILS 

DE SCRIP 1 ION 

'- . . 

4 .  <.A A H- 
I A  A 



J 

I s  

.. . 

.. . 



- A&j - .  TOP OF RISER: 

MMSUREMENT NOTCH 
INNER WELL CAP 

I 

I BOTTOM CF 
PROTECTNE WELL CCVE?. /Lr/3 r . 



1 . 

RISER PROTECTIVE PIPE LENGTH b f 4 .  
PROTECTIVE PIPE 0.0. h i '  

PIEZOMETER I N-STALLATi 0 N S HE€T 

0THE.S DROTECTIOh h4-" I 

A/'/+- I 

SQRE30LE D R I L L I N G  

?!EZOMETE;=I DESCRIPTION 

AVE.=iAGE SIZE OF PE~FCRATICNS N ' A  JYNING METnOD /L+4 
TOTAL SE3FORATE3 A R E A  P a  

c 

P!?OTECTIO N SYSTEM 

ITEM 
I 

I TOP OF 3 t scn  rtrt I 



b - ' 4 5 2 9  
VISUAL CLASSIFICATION OF SOLS 

- 
ELEVATION: IGWL: 0 

L t  

HODS. - 
Qatemrnc DATE STARTED. \\\\\\% 
Datcf l i im DATE COMPLETED: 

PAGE \ 

OESCRlCflON 

1 



UM PA=: s2A Fr. 

I r-- 
in 

amou ff SU7Ern: 



PIEZOMETER INSTALLATION SHEET 

ORILLING FLUID (SI USED: ‘2 
FLU10 N\ FR@M Nh TO N\ 
FLU10 - FRO- TO 

BOREHOLE DRILLING 

CASING SIZE (SI USED= 

SIZE Nh FR@M \\ TC \\ 
SIZE FROM TC 

TYPE 

DIAMETER OF P E R F O R A T E D ~ ~ T I O N  9.0 \n \ s) 
PERFORATION TYPE: 

RISER PIPE MATERIAL >+\&\- %\b 
RISER PIPE DIAMETERS: 

’ 
-- 

0.0. 3%J\n - 1.0. an - 

I GROUND SURFACE I 0.0 I 

RISER PROTECTIVE PIPE 

PROTECTIVE PIPE 0.0. \A\* QG&$c\ ‘ 

BOTTOM OF BOREHOLE ~ 

GWL AFTER INSTALLATION 

OTHER PROTECTlOhhS iKS -\\\ ‘??%.&> 1 

- 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? YES 

ELEVATION 
0 ITEM 

TOP OF RISER PIPE 
* 

WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 Y E S O  

BOTTOM OF PROTECTIVE PIPE 

BOREHOLE FI MATERIALS : - \\Q Q .Q ?S\\b\ 
G R S J ~ S L U R R Y  

SAND TOP 7.C BOTTOM aQ, TOP BOTTCIM 

-- TOP \.Q SOTTO% s q , m  TCP BOTTOM 

BENTONITE TOP \a BOTTOM -TOP BOTTOM 

GRAVEL TOP \A\ BOTTOM \& TOP BOTTOM 

PERFORATED SECTION TOP 9,- BOTTOM \?a TOP 8OTTOM 

WQkk 

REMARKS 



FERNALD 
R VFS 

ADDITIONAL REMARKS - n cnm 
\ 

WATER QUALITY 
FIELD COLLECTION REPORT 

PROJECT NAME (7 Y2 b h  -=.\ SAMPLE LOCATION \\Qa\ ( \ 9Y4 \  
PROJECT NUMBER p, .Ti\$. .nh SAMPLE ID NUMBER . \%\SA 
DATE COLLECTED %\\\\\% RFA NUMBER 

TIME COLLECTED \3\m CIC NUMBER 

COLLECTED BY Cc\\bk SAMPLE TYPE 

BAROMETRIC PRESSURE 

AIR TEMPERATURE 

DO SATURATION IN AIR 

WATER TEMPERATURE 

DEPTH OF SAMPLE 

I 1 



r- " 4 5 2 9  

I ELEVATION: 

- I PAGE I 

1 



INNER W N  CAP Fr 
MEASUREMENT NOTCH 

CONCREE PA0 

I 

TOP OF SCREW 

WlTW OF SCREEN: p+. n 

BOlTCM OF BORING: Fr 

MAEfiiALS USED NOTES: 

SANQ TYPE ANQ aumm: d& I) R~sER PIPE IS K I N  IO. 316 STAINLESS STEEL 4) WATER OEPri  ANO ~TE/&fll-.@ 
DCNTONITE PE'XETS (SGAUON Q4 PIPE. FLUSH-TH EAOED JOINTS. 5) TOP OF CASING IS SECURED WITH A 

6) PARENTHESIS INOICAIZ OE?TH 3E1:'*'-' 

7) WELL CASING HAS A PROECTVE 

2) SCREEN IS & IH IO. 316 STAINLESS STER STAINLESS STEEL CAP. 

GROUNO LEVR 

COVEfi WITH PAOLWK 

PIPE WITH 0 . 3  N SLOTS. 
;f gF VOLCIAY GROUT: 

AMOUNT 3F  CEMENT: 
AMOUNT OF WATEil USED: 7 0  PAL 3) LOWER EN0 OF SCREEN IS CAPPED WITH 
3THE1: .w4- 
iASK /de 

:si CORM 015; FEV (0) 



FERNALP 
RVFS 

0 
ORlLLlNG METHOO D//M S ~ W G G ,  

BOREHOLE DRILLING 

! TYPE @F 8 l T A -  

TYPE 
DIAMETER OF PERFORATED SECTION A 

4 .  - .  PERFORATICIN TYPE: 
SLOTS q HOLES a S C R E ~  0 

AVERAGE SIZE OF PERFCRAT~ONS ,A, 
TOTAL PERFORATED AREA 

***RISER PIPE MATERIAL 

RIG PIPE DIAMETERS: 
0-0- .&, 1.0. NA - 

LENGTH OF PIPE SECTIONS &k 
JOINING METHOO /J& 

Vd RISER PROTECTIVE PIPE LENGTH&, OTHER PROTECnOh 
PROTECTIVE PIPE 0.0. Ab /r/ 

'AS THE PIEZOMETER fLUSHEO AFTER INSTALLATION? 
WAS A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 

ITEM 

TOP OF RISER PIPE ' 

GROUND SURFACE 

YES 1_1 
Y E S U  

DISTANCE ABOVE/flElOW ELEVATION 
(pl4 
iv2- 

0.0 MIL 

GROUNO SUI?FACE 

i 

BOTTOM OF PROTECnVE PIPE 
BOREHOLE FILL MATERIALS: 

S A N O  

GRAVEL 
PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 

GWL AFTER INSTALLATION 

I G - 4  
c 

REMARKS 

/v'A- f l A -  

-- TOP BUlTOM TCP BOTTOM A/;6- 
I TOP BOTTOM 'TOP BOTTOM I 

Top /uA BOTTOM R/& TOP BOTTCM 
TOP &'& BOTTOM Nk TOP BOTTOM 
TOP BOTTOM f l& TOP u& BOTTOM & !  

N/q- 
~~~ 

2 5  
/&'OR 47 lV4 



. .  

PROJECT NAME WG- so&, ;e Id SAMPLE LOCATION I / a 2 3  2/-25# 
PROJECT NUMBER zo. 03.0 7 SAMPLE ID NUMBER 113017- 

73lW 
M- 

DATE COLLECTED 5//4/q 5 RFA NUMBER 

TIME COLLECTED l o w  Cn= NUMBER 

COLLECTED BY L - Ipp li: c 4 n SAMPLE TYPE u 

- - 4 5 2 9  1 b.- 
i 

t 

METER CALI BRATI 0 N 

pH pH pH 0.0. I 0.0. D.O. .c&. *.cad. spec.ccd HNU HNU HNU HNU 
Temp. Sld. Sld. Temp. Zero F,~I&. CSlib-Oz T m p .  LOW High Shnd Lot# Span Reading 

1 

a d/P 19.5% 1000 l 0 0 ~ 0  

OK / r /  OK - OK 980 9000 

4 7 -  
J%-C'c 

1 

FERNALD 
RVFS 

WEATHER CONDITIONS S l m n y  
/' 

i 

ADDITIONAL REMARKS 1 
TEST EQUIPMENT LIST 

Ht. of Water Column x . .  - ( 3  Volumes) - .- 



VISUAL CLASSIFICATION OF SOILS 

OESCRIPTION 

CL 

C'L 



I p- -4529 
VISUAL CLASSIFICATION OF SOILS 

/ E L E V A T I O N :  

/ E N C i N E E R l C E O L f f i l S T  

:3R ILL- ING METHODS 

OESCRIPTION 2 E .HA A K s 



F3,NALD RVFS 

d4 =i INNER WELL CAP 

BOREHOLE OIAM€EId.!JN. 



5ORE:IOLE DRILLING 

n\ 

PROTECTION SYSTEM 



cc 

PA- - 



~ ~~ 

CEhiEM: , I Fr. 

"OLCUY GROUT: ri =. 

SANO PACK: 

. t ,; AFT. 

SCREEN: 

AFr. 

Borrolil OF SCREEN: A/' + . n 

"i . I: 
I .  

: /. 
. .  

. . ..t.- 



FERNALD 
RVFS 

TYPE @F BIT 
CASING SIZE (SI USE 

DRILLING METHOO fld[M 5k.ly\ m e  
DRILLING FLUID (SI USED: 'J 

FLUID VkFRCIM /v.& TO & SIZE b%k FRCIM h2- TC C /- 
FLUID ILWFROM 7 TO- slzErFROM jU,'&- TC L 

P!EZOMETER INSTALLATION SHEET 

RISER PROTEC7YVE PIPE LENGTk,A-.'h'q 
PROTECTIVE PIPE 0.0. m&- 

F - i  
- PROJECT NAME o a  rdU&,,& ' . FIELD ENGJGEO. J .  Q L ; X ~ ~  DATE c. / '$ / 7  

DATE ' 
PRCJECT NC. 2 0 1  03 A- C' CHECKED BY 3 
BORING NO. //OZ4 c .  

PIEZOMETER NO. AI& DATE OF INSTALLATION 

BOREHOLE D R l L t f  NG 

OTHER PROTECTlOh N5- i 

1 
ITEM 

TOP OF RISER PIPE 

GROUNO SURFACE 

TYPE dA- RISER PIPE MATERIAL 
DIAMETER' OF PERFORATED S E C ~ O N  /& RISER PIPE DIAMETERS: 

. 
A. 

PERFORATICIN TYPE: 0.0. t/.s . 

AVERAGE SIZE OF PERFCRATlONS JOINING METHOD 4>:+ 
2.4- SLOTS 9 HOLES 0 S C R W  ' 

*** 
%. 

TOTAL PERFORATED AREA 

PROTECT1 0 N SYSTEM q..' 

DISTANCE ABOVE/ BELOW ELEVATION 
GROUND SURFACE (g$ ( d+) 

dfi- /L , t 
0.0 ,(/L 

BOTTOM OF PROTECTIVE PIPE b"/+ .4y, A- 
BOREHOLE FILL MATERIALS : I I 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
AS A SENSITIVITY TEST P E ~ F O R M E D  ON THE P I E Z O M E T E ~ ?  

G R B U T / S ~ U R R Y  

SAND 

GRAVEL 

PERFORATED SECTION . 

PIEZOMETER TIP 

YES @ 
YES i-J 

TOP I f3@TTOM io,  7 TCP .h'i& BOTiOM <,:& 
TOP BOTTOM 
TOP ,2;.,+ BOTTOM ,C/>F TOP BOTTCIM : 
TOP ,b+ BOTTOM ,,/,@- TOP I BOTTOM i,: 
TOP *L,;;,.:t BOTTOM .A/;/- TOP ;L/ ;- 

0 I 'TOP 1 ! BOTTOM I 

BOTTOM .I, ,. :- 
,I1 ' 4 
'*l t m;4- 

NO 
NO 'El 

J b . 7 '  
S .  8 2' 

BOTTOM OF aOREHOLE 
GWL AFTER INSTALLATION 

I .  - REMARKS 

I ' :.. 
: ' -  

. .  . , .  

. .  P ., . .  . .  , 



VISUAL CLASSIFICATION OF SOILS 
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INSTALLATION DIAGRAM 
FERNALD RVFS 

I 

CEh4EHT: ! Fr. 

VOLCUY 7.5 
GROUT: Fr. 

SAND PACK: 

3. 

1 

1 

BOlTCM OF CEMENT: 

. TOP OF SAND PACK: N.8- fl 

TOP OF SCREEN: 

Fr 

MATERIALS USED NOTES: 

SAND lYPE AND QUANTITY: N e  
SENTONITE PELLETS (S-GALLON BUCKETS): NPr PIPE FLUSH-THREAOEO JOINTS. 

;S OF VOLCUY GROUT z 
AOUNT OF CEMENT. r/, PIPE WITH 0.- SLOTS. 6) PARENTHESIS INOICATE DEPTH  BEL^^'^ 

1) RISER PIPE IS &IN ID. 316 STAINLESS STEEL 

2) SCREEN IS /vtanu ID. 316 STAINLESS STEEL 

3) LOWER END OF SCREEN IS CAPPED WITH 

4) WATER DEPTH AND M T F  
5) TOP OF CASING IS SECURED WITH A 

STAINLESS STEEL CAP. 

GROUND LEVEL ' AMOUNT OF WATEFl USED: 

OTHEP. 

TASK GEOLOGISTENGINEER 

-wrlrD I 
A/& 

0 7 )  WELL CASING K4S A PROECTIVE AN END + OR THREAOED SUMP. 
COVER WITH PAOLCCK 

SI FORM 0157 FEV (01 



FERNALD 
RVFS 

0 
DRILLING METHOD k)  .%ciJck 
DRILLING FLUID (SI USED: 

FLUID /L/& FR@M u& TO N/k 
FLUID N k  FROM ,& TO.*. 

PI E20 METER IN STALLAT1 0 N SHEET 

1 

SIZE n/k- FR@M /V& TC M& I 
SIZE M& FROM /v& T C . T - 1  

TYPE CIFBIT- Q N ~  

I 
I 

CASING SIZE (SI USED? 

BOREHOLE DRILLING 

TYPE RISER PIPE MATERIAL Mk 
DIAMETER OF PERFORATED SECTION. fl/h E&,& PIPE DIAMETERS: 
PERFORATICIN TYPE: 4F-f 0.0- A & , I . D .  N&. 

AVERAGE SIZE OF PERFCRATIONS MI--- JOINING METHOD Ne 
SLOTS Q HOLES 0 SCREEN 0; WGTH OF PIPE SECTIONS A/" 

TOTAL PERFORATED AREA 
1 L .. 7. 

RISER PROTECTIVE PIPE LENGTH OTHER PROTECTlOh N k  
PROTECTIVE PIPE 0.0. 

ITEM 

TOP OF RISER PIPE 
GROUND SURFACE 
BOTTOM OF PROTECTIVE PIPE 
BOREHOLE FILL MATERIALS : 

SAND 

GRAVEL 
PERFORATED SECTION 
PIEZOMETER TIP 
BOTTOM OF BOREHOLE 
GWL AFTER INSTALLATION 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION? 
. A S  A SENSlTlVlTY TEST PERFORMED ON THE PIEZOMETER? 

i 

DISTANCE ABOVE /BELOW ELEVATION 
GROUND SUl?FACE (Cfl 0 

N 4  /a- 

#k NR. 

TOP I e m o y  /o.hc TCP n/k BOTTOM A/LC' 

0.0 

-- 
'TOP 1 BOTTOM TOP 0 BOTTOM 

TOP u&- BOTTOMAh3- TOP v BOTTOM 

TOP n / . ~ -  BOTTOM / V h  TOP fl& 8OTTOM h k  

TOP J k  BOTTOM &' TOP BOTTC\M I 

M.B- 
ms' 
7.  f3L /vq- I 

YES [7 
Y E S n  u 

/ - REM ARKS 



VISUAL CLASSIFICATION OF SOILS 
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VISUAL CLASSIF1 



VISUAL CLASSIFICATION OF SOILS 

I 

DESCRIPTION 

+ 
/t'A 

5Pl 

zzs - 
7 e s  

CC 45 

R E M A R K S  



SANO PACK: 

1 4 ,  FT: 

BOREHOLE DWElER&& 

MOTES: MATERIALS USE0 

SANOMPEANDQUANTITI: /fl/?d &&?@ 1) RISER PIPE IS 2 IK ID. 716 STAINllSS m a  4) WATER DEPTH a ~ ~ 6  435 
BENTONITE PELLETS (S-GAUON 
BAGS OF VOLCUY GROUT 

BUCKETS): / ' piPC R.usK~REAOED JOINTS 5) TOP OF CASING IS SECURE0 WITH A 

6) PARENTHESIS INOICAE OEFTH BELC';. 

z) WELL CASING HAS A PROTECTVE 

2) SCREEN IS 7 IN IO. 316 STAINLESS STEEL 

3) LOWER EN0 OF SCREEN IS CAPPED WITH, 
EN0 CAP OR THREMED SUMP. 

STAINLESS STEEL CAP 

GROUNO LEVEL 
PIPE WITH o . / D  IN SLOTS MOUNT OF CEMENT. 

TASK GEOLOGISTENGINEER (CQVER mVOCK 

:SI FCRM 0157 GEV. !o) 



Q% 
- P - 4 5 2 9  

FERNALD 
RVFS - - I  

P I E 2 0  M ETER INSTALLATJON SHEET 

BOREHOLE DRILLING 

r;teM O m e /  ' DRILLING METHOD 

DRILLING FLUID (SI USED: 

P 1 EZOMETER OESCRl PTlON 

PERFORATICIN TYPE: 

SLOTS 9 ' HOLES 0 SCREEN 
AVERAGE SIZE OF PERFCRATIONS 

GROUT/SLURRY 

BEN TON I T E 

'#VAS TEE PIEZCMETE2 FLUSHED A F T E R  

ST PERFORMED 0 



FERNALD 
RI/FS 

vc - 4529  

- 
r IJECT NUMBER. W\o3.()5 I PROJECT NAME. O U L  h % L  pr 

IG METHODS 

DESCRIPTION 

z .s 

I 
I 

R E M A R K S  



VISUAL CLASSIF1CATION OF S0IL.S 

OESCRIPTION 



MONITORING VYaL NO. 
1163'6 

SAND PAC:(: 

Fit Fr. 

BOREHOLE OIAM€IE&~N. 

NOTES: MATGIALS USED 



FERNAID 
RVFS 

0.0. Nfl -1.0. d/ \ PERFORATlClN TYPE: 

AVERAGE SIZE OF PERFCRATIONS ru'b JOINING METHOD 4 
SLOTS q HOLES a SC- 0 LENGTH OF PIPE SECTtONS dci 

TOTAL PERFORATED AREA N4 . 

PIEZOMETER INSTALLATION SHEET 

.-, 

PROJECT NAME w t  flu9 -EA FIELD ENGJGEO.  d -  ( ~ A Q  OATE -_ LSlltSk 
?RCJECT NC. 20.03.05 CHECKED B Y  OAT: 
BORING NO. -. . 
PIEZOMETER NO. KlA DATE OF INSTALLAT~ON fii4 

RISE2 PROTECTIVE PIPE LENGTH * NA OTHER PROTECTlOh hlb 
PROTECTIVE PIPE 0.0. A\--' dl4 

BOREHOLE DRILLING 

PIEZOMETE3 DESCRIPTION 

I DIAMETER OF PERFORATED SECTION fdfi 1 RISER PIPE DIAMETERS: 

ITEM 

I TOP OF i?lSE.'Z PIFE 
GROUNO SURFACE 

BOTTOM OF ?f?OTECilVE PiPE 
BOREiiO E r'l L MATE~IALS: &a& 

G ~ O U T  / S L U R R Y  
BEN TON I T E 
S A N D  

G i l  AVEL 

PESF3RATE3 SECTION 
21EiOMETER TIP 
SOTTOM OF SOREfiOLE 

G'dL A F T 3  INSTALLATION 

DISTANCE ABOVE/BELOW 
GROUNO SURFACE ( a )  

bk 
0.0 

E L E VAT IO N 

TCP I 80TiuM 



-.. .. 
RVFS 

I 



RI/FS 

OESCRlPTlON R € M A  R u 



R W S  
k. =r " 4 5 2 9  

VISUAL CLASSIFICATION OF SOILS 

E NC IN E E RICE 0 L ffi I s T 1 
+ODs & - -- 

OESCRlPflON R E M A R K S  



- - - 4 5 2 9  

4 - Clarbw & 4-(& - v DRILLING METHODj4urhu a,,,, 
ORlLLlNG FLUID (SI USED: 

W l U C  sa* G Y P €  @FBIT 

FLUID FR@M I J +  TO d h  SIZE N& FROM /r/& TC d#$ 
FLUID lJ* FROM rrl* TO hl1c SIZE d* FROM rJ# TC A d  

CASING SIZE (SI USED: 

fl 

PIEZOMETER INSTALLATJON SHEET 

c 

fd4 RISER PIPE MATERIAL TYPE EIlp 
DIAMETER OF PERFORATED S E C T I O ~ ~ ~  r ~ t ~  R I S ~  PIPE DIAMETERS: 

PERFORATIC~N TYPE: F-2 0.0. - 1.0. d4- At4 
-* ,b 

SLOTS q HOLES a ~ : . ~ ~ ,  ~ E E N  0 LENGTH OF PIPE SECTIONS dlff 
EJA AVERAGE SIZE OF PERFCRATIBNS: 

TOTAL PERFORATED AREA .\. 

JOINING METHOD 
d '*.<*a 

*-, Jf? OTHER PROTECTlOh E114 RISER PROTECTIVE PIPE L-GTH 
PROTECTIVE PIPE 0.0. tJ3d 

GROUND SURFACE 0.0 

BOTTOM OF PROTECTIVE PIPE rlr4 
BOREHO E FI L MATERIALS: 0. a 1.0 L+ 

I,Q B@TTO?rl 1q.Q TCP BOTTOM 

TOP rJq BOTTOM 46 -TOP BOTTOM 

TOP Nlr9 BOTTOM dit TOP BOTTCIM 
BOTTOM 

;ROUT/SLURRY 

, -  

I ( i 
BEN TON I T E 
SANO 

N4 
14.9 
Nsl 

r l C L u M t  1 ttl 1 IF 

BOTTOM OF BOREHOLE 

GWC dFTER INSTALLATION 

WAS THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 

q1bdLlf @ S \ Q (  

WAS A SENSITIVITY TEST PEiiFORMED ON THE PIEZOMETER? 
REMARKS L C W s  C m Q  kJ t4.0' -l-Ii&+Q 

YES f-J NO €a 
Y E S O  

&Y ILJ-C' k 2 j . G '  - ' i.. 
. .  



I - F - 4 5 2 9  

FERNALD RVFS 
INSTALLATlOIJ DIAGFVJA 
MONITOR NG W E U  NO. 1 Ia ?b 

TOP OF RISER: INNER W E U  CAP 

VOLCLAY 
GROUT: m. 

BENTONITE 
SEAL 

SANO PACK: 

r\p& Fr. 

SCREEN 

&m. 

BOREHOLE DIAMETERALIN. 

TUP OF W D  P A W  

TOP OF SCREEN: &+ Fr 

PIEMMETER np: Ajd Fr 

BOTTOM OF BORING: 1Q.d Fr 

MATERIALS USED NOTES: 

SANO TYPE AND QUANnTY' 
BENTONITE PELLETS (S-GALLON BUCKETS): NA PIPE, FLUSKTHREADED JOINTS. 
BAGS OF V o L c U y  GROUT 
AMOUNT OF CEMENT a k, <I PIPE WITH 0.- lN SLOTS. 6 )  PARENTHESIS INOICATE DEFTH BEs 
AMOUNT OF WATER SED. P44 s 3) LOWER END OF SCREEN IS CAPPED GROUND LEVEL 
OTHEP ksd r h b ?  iy; '2 
TASK _%,L dWc- W I C U ,  Ssw& kr GEOLOGISTENGINEER 

dfl I )  R&ER PIPE IS &IN ID. 316 STAINLESS STEEL 

7 2) SCREEN IS &IN IO. 318 STAINLESS STEEL 

4) WATER DEPTH ANO DATE 

STAINLESS STEEL CAP 
5) TOP OF CASING IS SECURED WITH, 

r) W E U  CASING HAS A PROTECTIVE f i  f i ~ ' ~ I ~ '  AN END OR THREADED SUMP. 
-6 : COVER WITH PADLOCK 

. . . . . . , 
ZG a . 



rvc -  p-#ALD 
RI/F§. 

- -. . .. . -. . . . . . . . . . .  . . ... . 

1 - 4 5 2 9  

:\ 



RI/FS - - 4 5 2 9  VISUAL CLASSIFICATION OF SOILS' 
W L  Pkyg -a IOJECT NUMBER UJ.05,os PROJECT N A M E .  

OAT€ os \lqq3 BORING NUMBER Ilsq \ COORDINATES. 

E LEVATION: GWL: Depth Patc/Time . DATE STARTED 05 \ 1q h3 
ENGlNEEfllGEOLOClST 

I fi Depth Datc/Timc OATE COMPLETED 0 c I I 
PAGE 2, OF 2 - 

4 

OESCRIPTION 



FERMALD 
RVFS 

ITEM 

- 4 5 2 9  

E LEVATION 
0 
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I E L: V A  TION.  IGWL: Deoth PatclTime DATE STARTED os/;s,+3 1 E N C IN E E R / G  E 0 L OC i ST 0. flc be,/ I Dceth Datc/Time DATE COMPLETED cS/zT7/;3 
1 

0 ESCRlP f ION 

I 1 

1 I 1 I 
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I N S T A U A l l O N  DIAGRAM 
MONITORING WELL NO. 

24 3 4  

.& 2 . 3  
INNER WELL CAP P 

VOLCLAY 
GROUT: 4 t . O  Fr. 

BENTONITE 
SEAL 5-0 Fr. 

SANO PACK: 

2 2 . 0  Fr, 
SCREEN: 

IS.0Fr. - 

BOrrdM OF SCREEN 67.0 ' FT 

PIEZOMETER np: 6 9 . 0  n 

BOlTOMOFBORING: 69. 3 Fr 

BOREHOLE D I A M E T E R ~ ~ I N .  

MATERIALS USED NOTES 

SAND N P E A N O  QUANTiPI: lo/zO so& 4.495 1) RISER PIPE is =IN ID. 316 STAINLESS STEEL 

BAGS OF VOLCUY GROUT IG s0Lhz 2) SCREEN IS 4.0 IN IO. 316 STAINLESS STEEL 
BENTONITE PELLETS (5-GALLON BUCKETS): 5 k 7 5  PIPE. FLUSH-THREADED JOINTS. 

3UNTGFCEMENT: 1 33 & d.19 PIPE WITH 0 . a  IN SLOTS. 
JUNT OF WATER USED: A Ss3 Sa/ /ms 

OTHER: 13 be,,,nr P z , / / C l r w s ~  ! d L n  D & c a ~  iJ47-z~ AN END CAP OR THREADED SUMP. 
3) LOWER END OF SCREEN IS CAPPED WITH 

TASK: 2 0 .  0 3  0 5  lzdc / / )  GEOLOGISiIENGIUEER: c d L.C?fZda/ 

4) WATER DEPTH AN0 DATE aIFn&.7/ 
5) TOP OF CASING IS SECURED WITH A 

6) PARENTHESIS INOICATE DEPTH SELSW 

7) WELL CASING HAS A PROTECTIVE 

STAINLESS STEEL CAP. 

GROUNDLEVEL ? '  < 
COVER WITH PAOLCCK 

.Si FORM 0157 REV.  (0) 



- 4 5 2 9  

DRILLING METHOD c a ( z  mol 

DRILLING FLUID (S) USED: VJ_S 

F L U 1 O a - p  FRCIM OO/", TO 69.04- 
FLU10 FROM TO 

FERNALD 
WFS 

TYPE C'FBIT /&e kam,cvr/ 

CASING SIZE (SI USED: 

SIZE 10.0td FRCM O.OG TO 7q 0 G- 
SIZE FROM TC 

PIEZOMETER INSTALLATION SHEET 

PERFORATICN TYPE: 

AVERAGE SIZE OF PERFCRATIONS 

BENTONITE P ~ ~ ~ E T s  

PERFORATED SECTION TOP 5 2 3  I BOTTOM ( r3.0 TOP ' 

BOTTOM OF BOREHOLE 
PIEZOMETER TIP 69 0 

GWL PFTER INSTALLATION sq. I 

b9 3 

YES 0 NO (7 
Y E S O  NO (7 

W A S  THE PIEZOMETER FLUSHED AFTER INSTALLATION 7 
W A S  A SENSITIVITY TEST PERFORMED ON THE PIEZOMETER 7 
REMARKS c E d Z ' n / . ; C  D(AcZ4 &ow O O A  10 T3 &I f?&7eCn= tub& 



VISUAL CLASSIFICATION OF SOILS 

I P .  

c 
/ 

S 4 4  

S4 A- 





INSTKUTION DLACRAU 
UONITOCIINC WELL NO. 

I to57 

I r-- 
1 Ti 

B m o u  a SCREEN: y.4 n 

fw4- n PlEZWETDi TP! 



I 

TYPE 
DIAMETER OF PERFORATED SECTION . p k  
P ER FOR AT I QN TY P E: : 

SLOTS q HOLES SCREEN m. 
AVERAGE SiZE OF PERFCRATIONS '' 
TOTAL PERFORATED AREA 

t 

PIEZOMETER INSTALLATION SHEET 

RISER PIPE MATERIAL M+ 
RISER PIPE DIAMETERS- 

LENGTH OF PIPE SECTIONS /I/.& 
0 - O -  . z - , l . D .  

";O~NING METHOD 

ITEM 
TOP OF RISER PIPE 

GROUND SURFACE 
BOTTOM OF PROTECTIVE PIPE 
BOREHOLE FILL MATERIALS: 

GROUTIS~URRY 

~ L E Y W J -  
SANO 

GRAVEL 

PEiiFORATED SECT1 ON 

PIEZOMETER TIP 

BOTTOM OF JOREHOLE 
G'NL AFTER INSTALLATION 

I 

DISTANCE ABOVE/BELOW EL E VAT1 0 N 
GROUNO ( p q  

F-4- 
0.0 .c/ 
N4- flh 

SURFACE F=) 

TOP B@TTO?VI 30 TCP fl/A' 8OTTDM 

TO P 0 BOTTOM I -TOP 

&TOP fl+ BOTTOM ,v" TOP @OTrCIM 
\ BOTTOM 

TOP BOTTOM a/ TOP \ BOTTOM 

TOP M& BOTTOM /t//c TOP flk BOTTOM /c 
ill4 
30.0' 
Pk 





- RG/FS .- 
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VISUAL CLASSIFICATION OF SOILS ~ 
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FERNALD RVFS 

2.0 TOP OF RrSER: 
Fr 

MEASUREMENT NOTCH 
INNER W N  CAP 

I k  
wNm=pM I 

3 

t 

I .5 SEAL: .-~ Fr. 
BENTONITE 

SAND PACK: 

Fr. 
SCREEN: 

1 o . o F T .  

BOREHOLE O U M E T E R J N .  



- -4529 
PIEZOMETER INSTALLATION SHEET 

s-ke/I RISER PIPE MATERIAL 21' shrv\hl &J TYPE 2" 10ckJt 5h\v\les$ .- 

pE3FGRATION TYPE : 0.0. 2 " - 1 .  d .  

avE.3GE SIZE OF PERFCRATIONS 10 %k++ JOINING METHOD 4ccclrJ Cbk tot*+ 

DIAMETER OF PERFORATED SECTION 2" RISE3 PIPE DIAMETERS: - 
SLOTS 9 HOLES 0 SCZEEFI LE."GTH OF PIPE SECTIONS 8,Q -f& 

TOTAL PERFORATED A R E A  IO* a 

b 

DATE OF INSTALLATION d 2 ~ / 9 3  

,A, RISE3 PROTECTIVE PIPE LENGTH S.O# OTHER PROTECTlOh 
PROTECTIVE PIPE 0.0. .. 




