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Fansteel 
Metals 
number ten tGnto!um place muskogee, oklohomo 74401 

Mr. Harvey Spiro 
Project Manager 
Regulatory Issues Section 
Low Level Waste Division 

1t-75PO 

December 28, 1993 

U.S. Nuclear Regulatory Commission 
Washington, DC 30555. 

Dear Mr. Spiro: 

RE: Transmittal 
Final Report 
Remedial Assessment 
Fansteel, Muskogee, OK 

In accordance with Fansteel Inc. (Fansteel) Nuclear 
Regulatory Commission (NRC) License No. SMB-911, License 
Condition 26, amended December 21, 1992, Fansteel is pleased 
to provide you with the enclosed final report for the 
remedial assessment of our Muskogee, Oklahoma, facility~ 
This report documents the r~sults of the remedial assessment 
activities performed by Earth Sciences Consultants, Inc. 
(Earth Sciences), a wholly owned subsidiary of American Waste 
Services, Inc., at our facility during 1993. The work 
performed as part of the remedial assessment was conducted in 
accordance with Earth Sciences' Remedial Assessment Work.Plan 
(revised July 1992) which the NRC approved by. incorporation 
into.Fansteel's NRC license amendment dated December 21, 
1992. 

Please review that portion of the remedial assessment 
regarding the deep aquifer w_ells expeditiously. Fapsteel 
would like to appropriately abandon these wells as the data 
acquired point to no contamination of the deep aquifer. The 
closure would abate potential impacts caused by communication 
of these wells with the surface. 

Fansteel is moving forward with the preparation of a site­
specific decommission plan for the Muskogee, Oklahoma, 
facility to address the concerns iden~ified in Earth 
Sciences' Remedial Assessment Report. Fansteel will be 
providing the NRC with a final decommissioning plan by the 
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deadline. identified in our amended NRC license, June 30, 
1994. Should you have any questions regarding the Remedial 
Assessment Report, please feel free to contact me. or our 
consultant,· Earth Sciences, at any time. 

JJH/bsm 

enc. 

cc: A. Davis, .us EPA 
D. Dimick, O~DEQ 
L. Kirk, OKDEQ 
K .. R. Garrity 
M. J. Mocniak 
J. Harrick, ESC . 

·Sincerely, 

OHN HUNTER 
orp. Mgr., Process Eng. & 

Facilities Construction 
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Executive Summary 

This report documents the performance and results of the remediation assessment conducted 

at the Fansteel, Inc. CFansteel)·Muskogee, Oklahoma facility. This work was performed in 

accordance with Earth Sciences Consultants, Inc.'s work plan entitled Work Plan - Remedial 

Assessment, Fansteel Metals, Muskogee, Oklahoma (revised July 1992). This work was 

approved by the Nuclear Regulatory Comn;iission (NRC) by incorporation into Fansteel's NRC 

License No. SMB-911, amendment date December 21, 1992. 

The work performed as part of the remediation assessment included the installation of soil 

borings, monitoring wells, and test pits; the collection and analysis of soil, sediment, surface 

water, groundwater, air, and pond residue samples; and the performance of a radioactivity 

scoping survey. 

The results of these activities indicate that chemical and radiological contamination is present 

in site soils and groundwater particularly in plant areas formerly utilized for the processing 

of tantalum and columbium bearing ores. Impacts are. generally isolated to plant areas 

surrounding Ponds Nos. 2 and 3 and areas to the east of the Chemfoal "A" and Chemical "C" 

plant buildings. Soil and groundwater contamination was also detected to the east of the 

wastewater treatment ponds and Pond No. 5, however, at levels typically lower than that 

exhibited in the areas associated with manufacturing and ore processing. 

Licensed residues contained within Ponds Nos. 2 and 3 exhibited characteristically hazardous 

concentrations of chromium. Wastewater treatment residues present in Ponds Nos. 5, 6, 7, 8, 

and 9 exhibited elevated levels of radioactivity. Slightly elevated levels of radioactivity and 

chemical contamination were detected in sediments, soils, surface water, and groundwater 

samples collected from the southwest portion of the site, in the area referred to as the borrow 

pit. 

A buildings and equipment surface radioactivity scoping survey was performed in the eastern 

and southern areas of the site. Buildings· and e'quipment associated with ore processing 

activities exhibited elevated surface radioactivity. The Chemical "C" Building is contaminated 

·throughout by radioactive ore residues. Isolated areas of radioactive contamination were found 
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in the Chemical "A" and R&D buildings. Roof areas in the eastern plant appear to have been 

affected by radioactive fugitive dust. Paved ore storage and ore transportation areas west of 

the Chemical "A" Building also exhibited elevated levels of surface radioactivity. 

Air monitoring activities conducted prior to and during the performance of the remediation 

assessment did not indicate the presence of elevated levels of suspended particulates or 

airborne radioactivity. Additionally, investigations of the shale bedrock aquifer indicate that 

this zone of saturation has not been affected by.plant operations. 

Respectfully submitted, 

-£11l1o/k) 
Paul N. Taylor 

• Project Manager 

~l-f.~ 
,?/Joseph M. Barrick 

• 

Practice Area Manager, 
Liability Management Programs 

v 
-. '!fu./u_LJ_) Ji .~i4AP~I f-l 
Marcel D. Tourdot 
Executive Vice President, Regional Manager 

PNT/JMH/MDT:ksm 

Project No. 111 
December 28, 1993 



Technical Report 
Remediation Assessment 

Fansteel, Inc. 
Muskogee, Oklahoma 

1.0 Introduction 

This report documents the remediation assessment performed by Earth Sciences Consultants, 

Inc. (Earth Sciences) at the Fansteel, Inc. (Fansteel) facility in Muskogee, Oklahoma. Earth 

Sciences was retained by Kirkpatrick & Lockhart on behalf of Fansteel to conduct the remedia­

tion assessment. The purposes of the remediation assessment were to characterize soil and 

groundwater quality and determine the magnitude and extent of potential contaminants of 

concern present on the subject site. Earth Sciences utilized technically appropriate investiga­

tive methods, in conjunction with available information regarding plant operations and site 

conditions, throughout the performance of the remediation assessment. The remediation 

assessment was performed in accordance with the approved Remedial Assessment Work Plan 

dated July 1992 (revised) prepared to facilitate its implementation. 

1.1 Site Location and Setting 

The Fansteel Muskogee plant occupies approximately 110 acres. of land at a location 2.5 miles 

northeast of Muskogee, Oklahoma (Figure 1). The site lies along the western edge of the 

Arkansas River (Webber Falls Reservoir) and is bounded on the north by land owned by 

Muskogee Port Authority, on the south by U.S. Highway 62, and on the west by State 

Highway 165 and a service road. The facility was constructed in 1956 on alluvial soils and 

unconsolidated alluvium approximately 20 to 30 feet thick which are underlain by shale 

bedrock. Prior to the construction of the facility, the site was undeveloped. As expected in an 

area adjacent to a major river, the water table at the site is shallow. Groundwater flows 

largely toward the river with minor variations due to topographic influences and possibly site 

structures. Figure 2 presents a site plan of the Muskogee plant. 

1.2 Facility Process Descriptions 

Fansteel's Muskogee plant produced tantalum and columbium metals. Tantalum is used 

./ primarily in the electrical/electronics industry in the production of tantalum capacitors. 
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Columbium is marketed for use in heat-resistant ailoys. The Fansteel processing facility bad 

been in operation for approximately 33 years until operations ceased in 1990. The area bad 

not been developed for any use prior to construction of the Fansteel facility and no previous 

structures existed. 

The site has continued to ·be occupied by Fansteel since termination of processing in 1990. 

Chemical processing equipment used in the extraction of tantalum and columbium values from 

ores and slags was sold and removed from the site in 1990, 1991, and 1992. Site operations 

sirice 1990 have been limited to environmental monitoring; maintenance of buildings, grounds, 

. and equipment remaining at the site; and cleanup of operating areas. 

The Fansteel facility in Muskogee was constructed for the production of tantalum and 

• columbium metal products. Raw materials utilized on site consisted of raw and beneficiated 

ores. Slag from tin extraction which contains commercially valuable concentrations of 

tantalum and columbium was also used as a raw material. The raw materials were ground and 

digested in hydrofluoric acid to extract the tantalum and columbium in the Chemical "C" 

Building (solid residues from the ore digestion process were stored in impoundments located 

in the east plant area). The digest was then treated by various liquid/liquid extraction 

processes to separate the dissolved tantalum and columbium which were then precipitated, 

purified, calcined, and refined to produce intermediate products (tantalum and columbium 

powders). These production processes occurred in the Chemical "A" Building, Chemical "C" 

Building, and the sodium reduction building and employed the following additional reagents: 

methyl isobutyl ketone (M!BK), sulfuric acid, potassium, fluoride, sodium· metal, sodium 

chloride, nitric acid, sodium hydroxide, and· ammonia. Liquid wastes were treated and dis­

charged. Detailed process flow diagrams are presented in the July 1992 (revised) Remedial 

Assessment Work Plan. 

The raw materials . used for tantalum and columbium production contained uranium and 

thorium as naturally occurring trace constituents. These radioactive species were present in 

the process raw materials at an approximate concentration of 0.15 percent each of uranium 

oxide and thorium oxide. This concentration is sufficient to cause the ores and slags to be 

classified by the Nuclear Regulatory Commission (NRC) as source materials. Consequently, 

Fansteel operated under NRC License No. SMB-911 for the possession of source materials. 
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Uranium and thorium in the raw materials were not extracted from the ores by the digestion 

process. The radioactive species remained in the ore digestion residues which.were retained 

in the east plant area, specifically Ponds Nos. 2 and 3. Therefore, the ore residues are 

classified as source material by the NRC. 

The Northwest Property Area (Figure 2), during plant operations, was never utilized for the 

processing, generation, or disposal of licensed material .. This portion of the site was involved 

with processing the intermediate products (tantalum and columbium powder) which were free 

of licensed material. The intermediate products were pressed and sintered into shapes in the 

Sintering Building. These sintered products were either soi'd as is or further refined prior to 

sale by electron beam melting in the Electron Beam Building. The Northwest Property Area 

has been assessed for both chemical and radiological parameters. Additionally, a radiation 

decommissioning survey was performed on this portion of the property. The results of these 

activities have been documented in the Radiation Survey and Remediation Assessment 

Northwest Property Area report dated July 1993. Fansteel has applied for release for unre­

stricted use for this portion of the property. 

1.3 Project Background 

The U.S. Atomic Energy Commission (precursor of NRC) granted ·Source Material License 

No. SMB-911 to Fansteel on January 27, 1967. Fansteel bad been operating under this license 

as am~nded from that date. The NRC controls discharge of radionuclides to surface water and 

storage/management of radioactive materials on site. Discharge of other species i$ regulated 

by Oklahoma Water Resour~es Board (OWRB) under Waste Disposal Permit No. CW-69-020 

and by U.S. Environmental Protection Agency (USEPA) under National Pollutant Discharge 

Elimination System (NPDES) Permit No. OK0001643. OWRB approved a monthly ground­

water monitoring plan as part of the waste disposal permit. The. Muskogee facility is exempt 

from regulation under the Resource Conservation and Recovery Act (RCRA) because it is an 

ore processing facility. However, it is subject to statutory requirements of Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA). The Oklahoma State 

Department of Health (OSDH) and the Occupational Safety and Health Administration also 

have regulatory authority over certain aspects of facility operations. NRC has primacy over 

most facility operations; however, OWRB and USEPA may particip~te in the project if 

environmental conditions warrant remediation under CERCLA. 



Pond No. 3, located in the northern portion of the plant site (Figure 2), had been in existence 

for approximately 10 years in 1989. The pond was designed and constructed as· a total 

retention structure for ore/slag residues produ'ced · during the digestion and liquid/liquid 

exchange processes that occurred in Chemical "C" Building. Materials stored in the pond · 

included digested ores and slags and fluid comprised of hydrofll,loric and sulfuric acids and 

containing MIBK,. heavy metals, and low-level radioactive species. 

Pond No. 3 was constructed by excavating the alluvial soils to the top of the local shale 

bedrock. Because groundwater was encountered in this alluvium, a french drain network was 

installed around the structure to collect groundwater . and route it to a wet well shown in 

Figure 2. Dikes were constructed above the former grade of the area to the configurations 

shown in Figure 2. A single s)rrithetic liner. was installed in the pond with the intent to retain 

all fluids and residues discharged fo the structure. 

The original· design· of the french drain collection system allowed groundwater to discharge to 

the small valley east of Outfall 003 (Figure 2). Some _time after the pond was placed into 

service, the pH of the groµndwater collected by the french drain decreased suggesting that the 

integrity of the liner· may have been compromised. The wet well discharge to local surface 

watercourses was then ceased· by plugging the outlet pipe; the collected fluids were then 

pumped from the wet well to Pond No. 3 or to the plant's wastewater treatment facility. The· 
----~·-·· - - - - ... 

! 

quantity of fluid pumped from the wet well fluctuated with weather conditions but typically 

had been approximately 10 gallons per minute. 

On June 18, 1989, a large supernatant discharge from Pond No. 3 occurred froll) the wet well 

(collection sump) and french drain system adjacent to the subject pond and several seeps near 

the southwestern corner of.Pond No. 3 (Figure 3) causing portions of the french drain system 

to collapse. The suspected cause of this release was a failure of the Pond No. 3 liner .. The 

releB.sed nuid traveled along the natural drainage course around the western and northern 

sides of Pond No. 3 arid discharged through storm water Outfall 003 .. Plant personnel 

immediately mobilized Fansteel employees and local contractors to contain the discharges. 

Fluid discharge to the river was terminated by ·the construction of a temporari dike near 

Outfall 003 and a second dike near the northwe'stern corner of Pond No. 3. Fansteel's 
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personnel estimated that approximately 90;000 ~allons of fluid was r~leased into the Arkansas 

River before the discharge was arrested. Fansteel notified .the National Response Center, State 

Response Commission, Muskogee Local Emergency Committee, and NRC immediately after the 
- . 

release was brought under control and again in writing on June 22, 1989 in accordance with 

PL99-499 (Superfund Amendments and Reauthorization Act Title ill, Section 304) and related . 

regulations. The fluids from the temporary ponds and Pond No. 3 were subsequently removed 

and routed.to the plant'.s wastewater treatment system as directed by NRC. Pond No. 3 was 

approaching capacity when the release occurred. 

A draft outline of a proposed remediation assessment work plan for the Pond No. 3 area . 
entitled "Remediation Strategy, Pond No. 3" was submitted· to NRC, USEPA, and OWRB· in· 

March 1990. Preliminary approval of this document was granted by the regulatory agencies 

with the stipulation that the entire site be included in the investigation rather .than the Pond 
. '. . . . 

No. 3 area exclusively. On June 81 1990, a draft remediation assessment work plan to assess 

conditions throughout the site was submitted to the NRC, OWRB, and OSDH for review and 

comment. The work plan underwent a series of agency reviews and revisions until it was · 

-eventually approved and incorporated into Fansteel's NRC license on December 21, 1992. 

1.4 Pumose and Objectives 

The remediation assessment was performed at the Muskogee facility to determine the potential 

impact of past site oper~tions and existing site conditions on the surrounding environment. · 

The results of this study wil!"be utilized to ensure an efficient and environmentally sound . 
' . . 

closure of the site. Shallow soils, alluvium, bedrock, groundwater, surface water, and waste . 

residues were characterized to determine if contaniinants of environmental concern exist at the 

site. Studies were conducted· to determine the hydraulic properties of the alluvial aquifer 

underlying the subject site and to determine the horizontal and vertical extent of contaminant . 

plumes identified during the investigation. Additionally, air monitoring was conducted during 

the investigation to evaluate the potential for airborne transportation of contaminants. The 

goal of the inve~tigation was to present sufficient data to develop technically feasible and cost­

effective remedial alternatives to ensure that any risk to the environment from the identified 

contaminants of concern will be minimized. 
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1.5 Report Format 

The following chapters of this report present and discuss the scope of work employed during 

the assessment and the results of the investigation. Chapter 2.0 presents the scope of work 

and field activities utilized during the performance of the remediation assessment. Chapter 3.0 

discusses regional and site-specific geology and hydrogeology. Chapter 4.0 summafizes the 

results of the remediation assessment and Chapter 5.0 presents pertinent conclusions. 



2.0 Scope of Work and Field Activities 

The subsurface investigations conducted at the Fansteel facility included the installation and 

sampling of soil borings, groundwater monitoring wells,· test pits, surface water, sediments, and 

ambient air. A combination of field instrumentation surveys, laboratory analyses, and 

hydrogeologic field testing procedures was utilized to determine physical, chemical, and 

radiological characteristics of soils and groundwater beneath the site. Specific details of 

investigation ac~ivities performed at this facility are discussed in detail below. 

2.1 Drilling and Soil Sampling 

A total of 96 borings (including 67 soil borings, 25 shallow monitoring wells, and 4 bedrock 

monitoring wells) were completed at the subject facility by A. W. Poole Drilling of Clinton, 

Oklahoma. Soil Borings B-1 through B-74 (Designations B-16, B-18, B-37, B-40, B-43, B-44, 

and B-45 were not utilized during boring numbering) were completed to characterize soil 

conditions only and, therefore, were advanced to the top of the uppermost zone of saturation. 

Boreholes for shallow Monitoring Wells MW-51_8 through MW-75S were advanced to the top 

of bedrock to characterize soil and shallow groundwater conditions. Boreholes for deep 

Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-l 74D were advanced into bedrock 

to characterize groundwater conditions within the underlying shale. Boring logs containing 

detailed descriptions of subsurface materials encountered, field instrument readings, and all 

other pertinent drilling information are presented in Appendix A. In addition, all downhole 

drilling equipment was decontaminated before initial use and between borings using potable 

water passed through a high-pressure,·high-temperature sprayer. 

· Boreholes for the soil borings and deep.monitoring wells were advanced using 3-3/4-inch inside 

diameter continuous flight hollow-stem augers fitted with a 5-foot-long-by-3-inch-diameter · 

continu_ous split-spoon·sampler. Split-spoon samples were collected continuously thr.~ughout 

the depth of the boreholes. The sampling equipment was steam cleaned between uses to 

minimize the potential for cross contamination. Boreholes for the shallow monitoring wells 

were advanced through the unconsolidated materials using 6-1/4-inch inside diameter hollciw­

stem augers to facilitate their conversion into 4-inch monitoring wells. Continuous split-spoon 

samples were also collected at .these locations. 
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Soil samples were screened in the field with a photoionization device (H-Nu) to detect any 

volatile organic constituents which might be present. Soil samples were also screened using 

a Bicron R meter and thin window beta/gamma detector for evidence of radioactive materials. 

Three soil samples were selected for laboratory analysis for radiological and/or chemical 

analyses from each of the borings_ with the exception ofMW-151D, MW-lSlD, MW-167D, and 

MW-179D. No soil samples were selected from deep monitoring well boreholes due to their 

proximity to MW-51S, MW-61S, MW-67S, and MW-74S respectively. However, continuous 

split-spoon samples were collected to obtain subsurface lithostratigraphic information from the 

deep monitoring well boreholes. For chemical analysis, samples were selected from the 0- to 

6-inch interval; the depth i~terval immediately above the saturated zone, and an intermediate 

interval displaying the highest organic vapor reading or physical evidence of contamination. 

Similarly, samples for radiological analyses were secured from the· depth interval of 0 to 6 

inches, the interval immediately. above the zone of saturation, and an intermediate int~rval 

displaying the highest beta/gamma reading. In some instances, the intermediate level for both 

chemical and radiological analyses coincided. 

Soil samples designated for laboratory analysis were placed on ice. and shipped to the appropri­

ate receiving laboratory. Sa1Dples receiving radiological analyses were ~hipped to Accu-Labs 

Research, Inc. (Accu-Labs) in Golden, Colorado and samples receiving chemistry analyses were 

shipped to Antech Ltd. (Antech), an Earth Sciences Consultants, Inc. $ffiliated and 

OWRB-approved laboratory. Section 2.13 of this report represents specific analytical parame­

ters. All standard protocols regarding chain of custody procedures were strictly adhered to;· 

Soil samples not selected for laboratory analysis were archived on ~i~e for future reference, if 

needed. 

Following completion, Borings B·-1 trough B-74 were grouted to the ground surface with a 

cement/bentonite grout (6 to 1 mixture). Borin~ MW-51S through MW-758 were completed 

by converting them to ·monitoring wells.· Borings MW-151D, MW-161D, MW-167D, and 

MW-174D were advanced through bedrock to their total depths using core drilling techniques. 

Coring was conducted at these locations to obtain an accurate lithologic profile. of the first 

bedrock unit underlying the site. 
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' ' 

Prior to coring activities at MW-151D, MW-161D, MW-167D, and MW-174D, the augers were · 

advanced to a point of refusal generally 35 to 40 feet below ground surface. The borehol~s 

were then increased in diamete_r by using recirculating water-rotary drilling techniques. A 

7-7/8-inch-diame~er pilot bit was initially advanced within the auger boles to depths corre­

sponding to approximately 4 feet into bedrock. The boreholes were then reamed to the final 

12-1/4-inch diameter to this same depth. After the rock cuttings and sediments :were flushed · 

from the boreholes, 8-inch inside diameter threaded steel casing with a steel and concrete drive 

sh~e attached to the ·lowermost section of pipe was lowered· to the bottom of the borings and 

· extended approximately 6 inches above ground surface. The casings were subsequently 

pressure grouted in place by pumping a cement/bentonite slurry down the casing and injecting 

an 8-inch-diameter barbed rubber plug under pressure into the fitted drive shoe. This 

technique forced the grout to circulate .between the borehole annulus and the casing. A 

sufficient volume of cement/bentonite grout was injected prior to pressurizing the plug to 

ensure recirculation to- ground surface. After allowing a minimum _of 48 hours for the grout 

to_ cure, the rubber pl"1g and concrete base of the drive shoe were reamed out using the 

7-7/8-inch tricone drill bit and water-rotary techniques .. This procedure was followed to 

prevent any unconsolidated materials from ·collapsing into the borings during subsequent 

drilling activities and to prevent the· potential for groundwater within the shallow water­

bearing zone to migrate vertically irito deeper zones of saturation. 

Rock cores were obtained utilizing diaJ;nond-tipped core bits and collected in .an HQ stainless 

steel core barrel (5-inch-diameter outer barrel). Steel rods were used to hoist the lO-foot-lo11g 

core barrel to the surface. Once removed from the boreholes, cores were initially screened for 

the presence of orga11ic vapors utilizing an H-Nu meter and for radiation using .a Qeta/gamma 

· meter. The cored rock sections were then logged for lithology, color, grain size, hardness,· 

sedimentalj' structures, and· fractures .. Rock quality designation (RQD) was me&Sured along 

with total core recovery. RQD is a cumulative measure of all portions of a core greater than 

4 inches in length and provides a. qualitative description of the competence and degree of 

fracturing in strata. Rock core samples were placed in core boxes, identified, and staged on· 

site. 

Core drilling was advanced into shale bedrock and was completed after identifying evidence of 

groundwater migration. The bottom of the core holes were sealed utilizing bentonite pellets 
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to ensure that the monitoring wells communicated with the fractured horizon detected. This 

installation procedure was c~nducted after discussions with and concurrence by the NRC's 

personnel. Following the completion of coring and with concurrence of NRC's personnel, the 

boring was reamed with a 7-7/8°inch-diameter tricone drill bit using water-rotary drilling 

techniques. All soil and rock cuttings produced during subsurface drilling activities were 

collected into Department of Transportation (DOT)-approved 55-gallon drums and stored on 

site for proper management by Fansteel. All recirculated fluids produced during drilling 

activities were pumped into a tanker for subsequent management by Fansteel. . 

2.2 Monitoring Well Installation and Development 

A total of 29 monitoring wells (identified as MW-518 through MW-758, and MW-151D, 

MW-161D, MWal67D, and MW-174D) were installed at the Fansteel site to determine the 

geochemical character of groundwater at this location. Monitoring Wells MW-518 through 

MW-758 were installed within the alluvium at the top of bedrock. Monitoring Wells MW-151D, 

MW-161D, MW-167D, and MW-174D were installed to communicate with fractures within the 

uppermost bedrock shale unit (McCurtain Shale). These series of wells provide for the 

evaluation of groundwater chemistry within the two uppermost continuous zones of saturation 

beneath the facility. 

_AJl mol}itoring_ wells_ were c_onstructed of 4-inch-diameter, thish-joint, threaded polyvinyl­

chloride (PVC) riser pipe and well screens. As proposed in the work plan, well screens were 

15 feet in length in the shallow wells and 10 feet in length in the deeper bedrock well. The 

well screens were factory slo~ted 0.01 inch and fitted with a flush-joint threaded PVC bottom 

cap. All PVC riser pipe and screen were steam cleaned on site prior to installation. 

Groundwater Monitoring Wells MW-518 through MW-758 were constructed by placing the 

screen fitted with an end cap through the hollow-stem augers. Sections of solid riser pipe were 

then added to the screen extending to the ground surface. AB the augers were removed, the 

annular space surrounding the PVC was filled with chemically inert clean silica sand sized 

appropriately for the slot size (2040 grade sand) to approximately 2 feet above the top of the 

screen. An approximate 1- to 2-foot-thick fine silica sand filter pack followed by approximately 

2 feet of bentonite pellets was placed sequentially above the coarse sand. The bentonite pellets 
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were then hydrated with 5 gallons of potable water and allowed time to expand forming a low­

permeability clay seal. The annular space remaining abo:ve the bentonite seal was filied with 

a cement/bentonite (6 to 1 mixture) grout. A 6-inch-diameter steel well guard equipped with 

a locking cap was grouted in place at the surface of each well. Following the completion of 

each well, a lock was installed o·n each steel guard to ensure the integrity of the well. 

Qtoundwater Monitoring Wells MW-151D, 1\fW-161D, MW-167D, and MW-174D were con­

struct_ed similar to the shallow wells. However, due to the placement ·of steel casing, augers 

were not required for installation. In addition, a slightly larger bentonite seal (4 feet thick) 
. . 

was installed to support a substantially ll!lrger overlying grout component. Well installation 

details for all wells are presented in Appendix A. Table 1 presents a monitoring well installs .. 

tion data summary. 

The monitoring wells were developed using surge and bail methods to remove fine-grained 

sediments and any materials. introduced. during drilling and well installation. Development 

continued until turbidity of the discharge 'water was reduced to a level acceptable. to the 

supervising geolo_gist and field pH .and specific conductance stabilized. pH and ·specific 

·conductance readings were considered to have stabilized when readings from three consecutive 

'bailers did not vary by ~ore.than 10 perce~t. Water.collected as a result of monitoring well 

development was contained in double-lined DOT _55-gallo~ drums and contained· on site for 

proper management by Fansteel. Wells were develope.d witli a 3-1/2.;inch PVC bailer which was . 

. decontaminated betw~en wells using rin~es of. hexane, methan~l, and 5 . per~ent nitric acid 

solution followed by a thorough distilled water wash. 

2.3 Groundwater Sampling 

Groundwater samples were collected ~rem Monitoring Wells MW-518 through MW-758 on 

Febru~ry 24 through March 2, 1993. Monitoring Wells MW-151D, MW-_161D, MW-167D, and 

· MW-174D were sampled on March 3, 1993. MonitoringWell MW-151D was sampled again on 

April 30, 1993. 

In order to ensure the collection of samples representative of formational water, each well was 

evacuated prior to sampling. Initially, static water elevations were obtained by me&Suring 

water depth with a Solinst Model 121 water level meter to the nearest 0.01 foot. After static 
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water levels were recorded, the standing water volume in each well was calculated and recorded. 

on Earth Sciences' Well E~acuation/Sampling sheet. Calculations were performed using the 

following formula: 

Volilme (gallons) = nr2h x (7.48 gal) 
•. . . ft3 

where 

7t = 3.14, 
r = inside well casing radius in feet, and 
h · = height of the water column in the well. 

Wells were Pl1rged by removing a minimum of three well volumes of water or until they were 

bailed dry, whichever came first. · The following information was recorded in triplicate on a 

field sheet: pH, conductivity, and temperature. Each well was purged using dedicated 

3-1/2-inch PVC hailers in conjunction with new clean riylon rope. 

Prior to well evacuation, a calibration check was performed on each field instrument •. Equip-

. ment requiring calibration included _the pH meter and specific conductivity meter. T~e 

dissolved oxygen meter and Eh meter were cBiibrated prior to groundwater sampling activities. 

The pH meter was calibrated by placing the probe in stan~d solutions of 4.00, 7 .00, and 10.00 

pH units anci ~djusting the calibration control. For measurement of specific conductivity, the 

Micron Extraction Procedure meter was calibrated by zeroing the indicator dial with deionized 

water. The dissolved oxyge~ meter was field calibrated by adjusting the air temperature and 

mean sea level elevation dials to conform to field conditions. The Eh meter was calil;>rated by 

placing the probe in Zoebel solution which has a known stable redox potential. The instru­

ment is then adjusted according to the known calibration solution and groundwater tempera­

tures. A record of the calibration check was included on the well evacuation/water sampling 

sheets. 

The wells were sampled within 24 hours following the time of well evacuation. Prior to 

/ sampling, the water level in the well was again obtained to ensure adequate recovery since 
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purging and recorded on the field sheets. The dissolved oxygen probe was lowered into the well 

and a measurement of dissolved oxygen was obtained and recorded. The water level meter and 

dissolved oxygen probe were decontaminated between sampling locations using rinses of 

hexane, methanol, and 5 percent nitric acid solution followed by a thorough distilled water 

wash. 

Groundwater samples were obtained using dedicated 3-1/2-inch PVC hailers in conjunction with 

new clean nylon rope. After collecting the samples with minimal disturbance, the water 

samples were decanted directly from the bailer into. the appropriate sample· containers which 

contained the appropriate preservative. Volatile organie compounds (VOC) were collected first 

to minimize potential volatilization. Each 40-milliliter vial was filled such that no airspace was 

• 

present. Following the collec.tion of VO Cs, other samples were collected in appropriate sample 

containers and properly preserved. Field measurements of pH, conductivity, and temperature 

were collected from a clean disposable plastic cup. In addition, general field observations 

including turbidity, odor, immiscible layers, and color were recorded for each groundwater 

sample. The redox potential was measured with an Eh meter at.each well location on March 4, 

1993 using a clean disposable plastic cup. Section 2.13 of this report presents specific analyti­

cal parameters. AB with the soil samples, groundwater samples requiring radiological analyses 

were submitted to Accu-Labs. and those requiring chemical analyses were submitted to Antech. 

Proper chain of custody protocols were adhered to regarding sample handling and 

transportation. 

2.4 Test Pit Excavation and Soil Sampling 

A total of 13 test pits (TP-1 through TP-13) were excavated at the Fansteel site (Figure 2) to 

investigate the potential presence of buried drums in a central area of the site situated between 

the service building to the west, the Chemical "A" Building to the east, the R&D building to 

the north, and Pond No. B to the south. The test pits were excavated in this area even though 

a geophysical survey did not identify any unidentifiable magnetic anomalies in any area of the 

site. 

All 13 test pits were excavated to a depth of approximately 5 feet below ground surface; The 

te~t pits were profiled for depth, subsurface horizons, color, structure, moisture, or ground0 

water presence, rock fragments, etc. All excavation activities were supervised and logged by 
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a qualified Earth Sciences geologist. Each test pit was screened with an H-Nu and a beta 

gamma meter to detect any volatile organic vapors or radioactive materials which may have 

been present. Test pit logs are presented in Appendix B. One soil sample was selected for 

laboratory analysis based upon visual observations and ii:istrumentation responses. The soil 

samples were analyzed for a variety of radiological and. chemical parameters which are 

presented in Section 2.13 of this report. 

2.5 Pond Residue Sampling 

Pond residues were sampled at 25 different locations within Ponds Nos. 2 (3 locations), 3 (5 

locations), 5 (3 locations), 6 (2 locations), 7 (2 locations), 8 (5 locations), and 9 (5 locations). 

Pond sampling locations are identified in Figure 2. Because the residues contained within 

these ponds generally could not support a drill rig and standard split-spoon sampling tech­

niques would not effectively sample the residues, an alternative method was used. Residue 

samples were collected at each location using a hollow-steel sampling barrel connected to an 

air compressor. The sampling barrel and air compressor were mounted on a pontoon barge 

which man·euvered from sampling location to sampling location by means of a steel cable and 

winch. Once at a sampling location, the sample barrel was inserted into the pond residues and 

a slight vacuum was created on the inside of the sample barrel. The barrel was then manually 

advanced through the pond residues until the bottom of the pond was encountered. The 

vacuum was maintained and the sample barrel was t~en slowly extracted from the residues. 

The residue samples were then extracted from the sample barrel by revers.ing the vacuum and 

exerting a small amount of pressure to the inside of the barrel. 

·Once extracted, the residue sample was divided into equal thirds, placed into stainless steel 

buckets, and homogenized. The homogenized samples were then placed into appr_opriate 

sample containers resulting in three samples per location. The sample barrel and stainless 

steel buckets were decontaminated between sample locations by swabbing the interior of the_ 

barrel and scrubbing the buckets with deionized water and soap followed by rinses of deionized 

water, a 5 percent nitric acid solution, methanol, and a final deionized water rinse. The barge 

and all sampling equipment were thoroughly steam cleaned between ponds and surveyed with 

beta/gamma meters to ensure that all residual radioactivity had been removed. 
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As stated earlier, three residue samples were collect.ed from each sample location corresponding 

to the top third, middle third, and bottom third of residues present. The samples we!e 

analyzed for a variety of radiological and chemical parameters by Accu-Labs and Antech 

respectively. A specific list of analytical parameters is presented in Section 2.13 of this report. 

2.6 Surface Water and Sediment Sampling 

A total of seven surface water and six surface sediment samples were collected at the locations 

identified in Figure 2. In general, a sediment sample was collected at each surface water 

. sampling location for comparative purposes. However, no sediment was available for sampling 

at Outfall 001 (SS-001). Surface water was collected directly into laboratory supplied sample 

containers. A new disposable sampling trowel was used at each location to sample sediments. 

The sediments and surface water samples were analyzed for: a variety of radiological and 

chemical parameters as discussed in Section 2.13 of this report. 

2. 7 Seep Sampling 

During the performance of the remediation assessment, the pool elevation of the Arkansas 

River prohibited access to the riverbank and an inspection for seeps could not be performed 

at that time. In early August 1993, after a period of significant rainfall, Earth Sciences' 

personnel returned to the site and completed the seep inspection. No seeps were identified 

which exhibit.ed a sufficient enough flow to ·allow for sample colle.ction and, as a result, no seep 

samples were collected. 

2.8 Hydrogeological Testing 

Hydrogeologic testing was conducted to determine representative hydraulic properties of both 

the shallow alluvial and shale bedrock aquifers beneath the Fansteel site. This information 

is valuable in defining possible contaminant pathways, determining the_ potential environmen­

tal risk associated with groundwater contamination, and developing technically feasible 

remedial alternatives for groundwater remediation. Methods which incorporate appropriate 

hydraulic testing without significant discharge of contaminated groundwater have been 

select.ed. 

Hydraulic conductivity, storativity, specific yield, transmissivity, hydraulic gradients, and . 
average linear flow velocity were calculated for both the alluvial and shale bedrock aquifers 
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beneath the site. Hydraulic conductivities will be calculated using aquifer type (confined ~r 
unconfined) and hydraulic test (slug or pump) specific ~odels. Storativity, specific yield, and 

transmissivity for each aquifer will be calculated using standard formulas and aquifer charac- · 

teristics determined during drilling activities. ·A potentiometric surface map will be- generated 

for ~ach aquifer from ·data collected during the remediation assessment. The hydraulic 

gradients will be determined using information provided on these potentiometric surface maps. 

To determine the rate of groundwater migration beneath the site, the average linear flow 

velocity in the downgradient direction will be calculated using the formula: 

v.:here 

v =hi 

V = average linear flow veloCity, 
k = hydraulic conductivity, 

n, 

i · = groundwater flow gradient, and 
n9 = effective porosity. 

2.8.1 Slug Tests 

Slug tests were performed on 19 of the newly installed monitoring wells at the site after 

development. Fifteen of the shallow wells and the 4 deep wells were slug tested to characterize 

the hydraulic properties of .both the alluvial and shale bedrock aquifers. The tests were 

performed by placing a solid PVC pipe (slug) below the static water level and measuring the 

subsequent rate of fall of the water level in the well. In-Situ Hermit digital environmental 

data ~oggers interfaced with. pressure transducers were used to record the rate. of water level 

recovery in the monitoring wells during the testing periods. Recovery data generated during 

these tests will be reduced using the H. Bouwer and R. C. Rice method (1976, "A Slug Test for 

. Determining the Hydrauiic Co~ductivity of Unconfined Aquifers with Completely or Partially 

Penetrating Wells," Water Resources Research, Vol. 12, No. 3) to determine the hydraulic 

conductivity (K) of the aquifers. Appropriate computer modeling software will be used to aid 

in these calculations. 
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2.8.2 Pumping Tests 

A pump test was conducted at Monitoring Well MW-53S after Earth Sciences' personnel 

determined that this location was. not impacted by site operations in either the alluvial or ~hale 

bedrock aquifers. The pump tests required the installation of three 2-inch-diameter PVC 

observation wells and one 4-inch-diameter PVC pumping .well in the alluvial aquifer. Only an 

initial decontamination of drilling equipment and no soil sampling activities were necessary 

because the.proposed pumping tests were conducted on wells at background locations. The 

pumping well was drilled and installed utilizing the standard procedures presented in Sec­

tions 2.1 and 2.2 of this report. All drilling and pumping activities were supervised by a 

qualified hydrogeologist. 

After well development, ·an electtic·~ubmersible pump ~as lowered into the well and a step test 

was conducted to determine maximum well yield. Upon completion of the step test, the water 

·level in the pumping well .was allowed to equilibrate and a steady rate nonequilibrium pumping 

, test was performed in the shallow aquifer. Monitoring Well MW-538 was pumped for 3,900 

minute.s (65 hours). The· total duration of the pump test including recovery was 72 hours. 

Based on step test data, it was determined that a pumping rate of 0.1 gallon per minute would 

be adequate to maintain well yield. Water level measurements from the pumping and obs·erva- . 

tion wells were me&S.ured and recorded using In-Situ Hermit digital envitoni:nental data loggers 

interfaced with pressure transducers during the pumping test arid throughout the water level 

recovery period following completion of the pumping test; Data were reduced using Jacob's 

· Straight-Line Method jlnd other appropriate methods to determine the hydraulic properties of 

each aquifer. Applicable computer modeling software was used to aid in these.calculations. 

2.9 Background Radiological Sampling 

Background radiological conditions for the Fansteel facility were determined in order to 

establish baseline conditions against which radiological values measured on the site could be 

compared~ The background .was determined by obtaining instrument readings and soil samples 

from 30 off-site locations near the Fansteel facility. The background measurement locations 

are shown in Figure 3 .. ·The following measurements were performed at each background 

location: 
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• 

• 
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Gamma radiation in counts per minute at the ground surface 
utilizing a Ludlum Model 44-10 gamma scintillation probe and 
a Ludlum Model 2221 single channel analyzer operated in the 
scaler mode. 

Gamma radiation in counts per minute at an elevation _of 1 
meter above the ground surface utili~ing a Ludlum Model 4·4.10 
gamma scintillation probe and a Ludlum Model 2221 single 
channel analyzer operated in th_e scaler mode. 

Beta-gamma radioactivity in counts per minute at the ground 
surface utilizing a Ludlum Model· 44-9 pancake type Geiger­
Muller probe and a Ludlum Model 2221 single channel analyzer 
operated in the scaler mode. 

Gross alpha and gross beta radioactivity ·of the 6 inches of 
. surface soil. Gross alpha and gross beta radioactivity were 

determined by laboratory analysis. · 

Concentration of specific radionuclides in the top 6 inches of 
surface soil. ·Specific radionuclide concentrations were deter­
mined by laboratory analysis utilizing gamma spectroscopy and 
radiochemical analysis. · 
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~e results of the background investigation were utilized to calculate the average off-site gross 

&lpha and gross beta radioactivity as well as the average conce11tration of uranium and thorium 

in the off-site soils. 

2.10 Site Radiological and Geophysical Survey 

Radiological and geophysical survey activities were conducted over the southern and eastern 

portion of the Fansteel facility. The following operations were performed: 

• Instrumental survey of exterior grounds, paved areas, roads, 
concrete pads, etc. 

• Instrumental survey of building exterior surfaces. 
• Instrumental survey of building interior ~urfaces. 
• Instrumental survey of equipment and facilities. 
• Laboratory analysis of samples of soil, subsurface materials, 

sediments, surface water, groundwater, and pond residues for 
gross alpha and gross beta radioactivity as well as identification 
and quantitation of specific radionuclides. 
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Instrument surveys were conducted at defined locations. In the case of the instrumental 

surveys performed on the exterior grounds and exterior and interior building surfaces, the 

survey locations are described by the imposition of a regularly shaped geometric grid over the 

areas'to be surveyed. The dimensions and spacing of.these grids vary with the area being 

surveyed. It should be noted that the site radiological survey was performed to identify areas 

of potential concern and not intended as a comprehensive decommissioning survey .. 

2.10.1 Instrumental Survey of Exterior Grounds 

2.10.1.1 Radiological Survey 

External areas of the Fansteel property were subject 0 to an instrumental survey to determine 

the presence of surficia.l contamination by radioactive materials and to indicate the possible 

presence of subsurface accumulations of radioactivity. Measurements of alpha, beta, and 

gamma radioactivity were obtained at the ground surface at designated points covering the 

entire area of land occupied by Fansteel. Additionally, gamma radioactivity measurements 

were obtained at an elevation of 1 meter at each of these points. The following instruments 

were used for performing these surveys: 

• Ludlum Model 43-68 gas proportional probe attached to a 
Ludlum Model 2221 or Model 2200 single channel analyzer for 
alpha and beta activity' measurements. 

• Ludlum Model 43-10 or 43-5 alpha scintillation probe attached 
to a Ludlum Model 2221 or 2200 single channel analyzer for 
alpha activity measurements. 

• Ludlum Model 44-10 gamma scintillation probe attached to a 
Ludlum Model 2221 or Model 2200 single channel analyzer for 
gamma radiation measurements. 

• Ludlum Model 44-9 pancake type Geiger-Muller probe attached 
to a Ludlum Model 2221 or 2200 single channel analyzer or 
Ludlum Model 3 ratemeter for measurement of beta and/or 
gamma radioactivity. 

A survey grid was established over the south and east plant area of the property for the 

location of sample points. Two different spacings of grid points were utilized. Surveys· were 

performed within the bound~ries of the areas utilized for manufacturing, process~ng, storage, 
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and waste management at a 10-meter interval. These areas were considered more likely to 

exhibit radioactivity than other areas on the Fansteel property. Outside the designated 

remediation assessment study areas, surveys were conducted at a 25-meter interval. The 

location of exterior grounds survey points is shown in Figure 4. Survey measurements were 

obtained at the numbered locations shown in the figure. Soil samples were collected at some 

of the survey grid points which exhibited elevated radioactivity with respect to background in 

the area. These samples were analyzed for gross alpha and gross beta. 

· 2.10.1.2 Geophysical Survey 

Each exterior survey point was also examined for the presence of subsurface metal objects 

which might indicate the presence of buried drums, tanks, or other containers. This investiga­

tion was conducted using electromagnetic metal detectors (Fisher Model "Pulse SX") . 

2.10.2 Instrumental Survey of Building Exterior Surfaces 

Radioactivity surveys were conducted over the exterior surfaces of the buildings located on the 

south and east plant portion of the Fansteel property. A 1-meter square grid was established 

to locate survey points on each building exterior wall. A portion of the grid squares were then 

surveyed for the presence of radioactivity. Building exterior and roof surfaces were surveyed 

at a density of at least 5 percent of the available grid square, i.e., one grid square in 25. 

The same.types of instruments were utilized for this survey as described in Sectfon 2.10.1.1. 

The following measure.ments were obtained from each surveyed 1-meter square area: 

• Three measurements of beta activity, consisting of one 
1-minute count from the upper right-hand quadrant, the cen­
ter, and the lower left-hand quadrant. 

• One measurement of alpha activity consisting of one 1-minute 
count from the center of the square. 

• One measurement of gamma activity consisting of one 1-minute 
count at the surface of the center of the square. 

• One measurement of gamma activity consisting of one 1-minute 
count at a distance of 1 meter normal to the center of the 
square. 
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Building locations are shown in Figure 2. 

2.10.3 Instrumental Survey of Building Interior Surfaces 

Building interior s·urfaces were surveyed in the same manner as the building exterior surfaces. 

The same type of grid, instruments, and measurement techniques were used for the interior 

building surface surveys as for the building exterior surface surveys. Building interior surveys 

were conducted at a density of 11.1 percent. of the available grid squares, i.e., one grid square 

in nine. 

2.10.4 Instrumental Survey of Equipment and Facilities 

Equipment and furnishings located inside the buildings were also surveyed. A regularly spaced 

grid cannot normally be established for items of equipment, furniture, etc., because of their 

small size and irregular shape. Consequently, survey point locations were arbitrarily assigned 

for these items. Survey points were selected such that each identified item of equipment or 

facility component was measured for surficial radioactivity. Items with an apparent surface 

area of 4 ·square meters or more had additional survey points located such that one set of 

measurements was obtained for every 4 square meters of surface area. The same types of 

instruments and measuring techniques were used for the survey of equipment and facilities as 

were utilized for the building surface surveys. 

The radiological survey of the Fansteel property was conducted as two separate studies. The 

northwest portion of the property, consisting of approximately 35 acres of ground and 6 

buildings, was treated as a separate parcel for purposes of the radiological survey. Results of 

the radiological survey for this portion of the property were reported in Radiation Survey and 

Remediation Assessment Northwest Property Area dated July 1993. The radiatioQ. survey 

addressed in this report concerns the remainder of the Fansteel property, consisting of 

approximately 75 acres and 11 buildings. The boundaries of the plant area and buildings 

subject to the radiation survey discussed herein are shown in Figure 2. 

2.11 Air Monitoring 

Air monitoring was conducted prior to and during the performance of remediation assessment 

field activities in order to determine if airborne particulate matter and/or radioactivity were 

being released from the site. Five air monitoring stations were established at the locations 
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shown in,Figure 2. Air samples were collected over. 24-hour periods in accordance with the 

procedures outlined in the remediation assessment ·work plan. Samples were analyzed 

gravimetrically for total suspended particulates (TSP). Gross alpha and gross beta 

radioactivity were also measured on.the particulate materials retained on the TSP filters. 

2.12 Site Survey 

All test borings and site monitoring wells were located according to a surveyed site grid system. 

Test boring8 were surveyed for ground surface elevations and monitoring wells were surveyed 

for ground surface, top of PVC, and top of steel casing elevations. All elevations are referenced 

to a U.S. Geological Survey datum and are accurate to 0.01 foot. All surveying was performed 

by Newell and Associates, a licensed Oklahoma surveyor. 

• 2.13 Laboratory Analysis 

Samples .were collected and transported for analysis at the Muskogee facility following standB.rd 

procedures outlined in the previous sections of this chapter. Contaminants of concern at the 

. site were defined based on past site operations and historical groundwater, soil, and waste 

chemistr;r data. All samples collected for chemical analysis were analyzed by Earth Sciences' 

affiliated laboratory, Antech. All radiological parameters were analyzed by Accu-La~s. · 

_ Groundyvater ~nd su.rface w~ter samples collected for laboratory analysis were analyzed for 

total metals (tantalum, columbium, tin, lead, nickel, antimony, arsenic, barium, cadmium; 

calcium, chromium, mercury, selenium, and silver), total fluoride, total ammonia, total sulfate, 

nitrate, gross alpha, gross beta, and MIBK. Dissolved metals analyses (same specific metals 

as above) were performed on 20 percent of the aqueous samples collected for comparative 

purposes .. The selection of aqueous samples for dissolved metals analysis was based on elevated . 

total metals analytical results. Additionally, groundwater samples collected from 13 of the site 

monitoring wells were analyzed for the·USEPA Target Compound List (TCL) parameters to 

verify that the contaminants of concern list identified at the site is comprehensive. Included 

in this analysis are all monitoring wells dowt)gradient of the facility {MW-608, MW-618, 

MW-151D, MW~161D, MW-62S; MW-668, MW-678, MW-167D, MW-738, and MW-748), one. 

monitoring well direc.tly downgradient of Pond No. 3 CMW-71S), and three upgradient wells to 

establish background conditions (MW-518, MW-151D, and MW-528). Generally, if gross alpha 
. . 

was detected in excess of 15 picocuries per liter or gross beta was detected in· excess of 
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50 picocuries per liter in a sample, individual radionuclide analyses were performed to deter- · 

mine the contributing species. 

Soil and sediment samples collected for laboratory analysis at the site were analyzed for total 

metals (tantalum, columbium, tin, lead, nickel, antimony, arsenic, barium, cadmium, calcium, · 

chromium, mercury, selenium, and silver), total fluoride, total· ammonia, total sulfate, gross 

alpha, gross beta, and MIBK). 

Generally, if gross alpha or gross beta was. detected at levels significantly above background 

concentrations in site soil or sediment samples, individual radionuclide analyses were per­

formed to determine the contributing species. The selection of soil or sediment samples chosen 

for individual radionuclide determinations was based on the number, .location, distribution, and 

extent of apparent contamination of the samples. 

Additionally, 20 percent of the soil samples were analyzed for the USEPA Toxicity Characteris­

tic Leaching Procedure (TCLP) metals to determine the mobility of any contaminant detected. 
. . . 

Soil samples were selected for TCLP metals analysis based on the highest total metals concen-

trations detected. 

Waste samples collected from the facility's ponds (Ponds Nos. 3, 5, 6, 7, 8, 9, lS, and lN) were 

analyzed for total metals (antimony, arsenic, barium, beryllium, cadmium, chromium, 

columbium, lead, mercury, moly]?denum, nickel, selenium, silver, tantalum, and tin) utilizing 

inductively coupled argon plasma procedures, TCLP metals, major anions and cations, total 

cyanide, voes, semivolatile. organic compounds, uranium, thorium2301 radium22s1 radium228, 

gro,ss alpha, and· gross beta. 



3.0 Geology and Hydrogeology 

This chapter discusses the regional geology and hydrogeology as it pertains to the Fanst~el 

facility ·located in Muskogee, Oklahoma. The site-specific geology and. hydrogeology is also 

presented in this chapter and is based on specific information and data obtained during the 

performance of the remediation assessment.. The regional geologic setting is d_iscU:ssed in 

Section 3.1 and the regional hydrogeology is presented in Section 3.2. Sections 3.3 and 3.4 

discuss site-specific geology and hydrogeology. 

3.1 Regional Geology 

The city of Muskogee, Oklahoma is located in the unglaciated Osage Section of the Central 

Lowlands Physiographic Province. The eastern boundary of the section is delineated by the 

lapping of westward dipping Pennsylvanian rocks onto the western edge of the Ozark and the 

Ouachita uplifts. On the south, the Osage Section abuts the Arkansas Valley and Ouachita 

Mountains. Much of the Osage Section can be described as scarped plains. The topography · 

ranges from nearly featureless plain and low escarpments to bold escarpments that rise as 

much as 600 feet above the adjacent plains. Lowlands or plains mark the weak rock belts an_d 

hills or escarpments the areas of resistant rock. 

Bedrock in the southeastern portion of the Osage Section consists of mostly thin- to massive­

bedded _sandstone, shale, siltstone, and limestone of Pennsylvanian Age. The sandstone beds . . 

. are hard and well cemented and the shales and siltstones are compact and dense. Units 

identified in the Muskogee area include the Hartshorne Sandstone, the McCurtain Shale, and 

the Warner Sandstone, in ascending order. Permeability in this type of bedrock is generally 

low and groundwater movement depends on secondary porosity Goints and fractures) rather 

than primary porosity (intergranular). 

Although the subject site is physically located in the Osage Section, the regional structural 

geology is influenced by its proximity to the Boston Mountains Section of the Ozark Plateau 

Physiographic Province and the Arkansas Valley Section of the ·Ouachita Physiographic 

Province. The Boston Mountains form a fairly narrow east-west belt at the extreme southern 

margin of the Ozark Dome (uplift). Rocks of the Boston Mountains Section are early and 

middle Pennsylvanian in age and are predominantly sandstone and shale. Faulting is 

.: 
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conspicuous in the Boston Mountains, particularly in Cherokee and Adair counties of 

Oklahoma. However, the number and magnitude of these faults rapidly subsides until they 

are eventually unrecognizable west of the Arkansas River. On the southern margin of the 

Boston Mountains, near the subject site, bedrock dips steepen rapidly as the strata descend 

into the synclinorium in the Arkansas Valley to the south. 

The Arkansas Valley Section is an east-west belt that extends from Oklahoma to the Coastal 

Plain_in Arkansas. The Arkansas Valley is a trough both topographically and structurally. 

It is transitional between the essential homoclinal structure of the south flank of the Boston 

Mountains to the north and the complexly folded strata of the Ouachita Mountains to the 

south. Intensity of folding increasesfrom the Ozark Uplift (north) to the Ouachita Mountains 

(south). Closed folding with an east-west trend characterizes the Arkansas Valley. The 

structures and associated ridges commonly overlap one another en echelon. Rocks in the 

Arkansas Valley, with the exception of a few igneous intrusions, are Carboniferous in age and 

belong mainly to the Atoka, Stanely, and Jack.fork groups. The Atoka Group which consists 

mostly of shale and thin sandstone forms an erosional scarp located approximately 4 miles from 

the Arkansas River (and the subject site) and is the closest bedrock outcrop. The subject site 

is located on the northern flank of the Arkansas Valley. Bedrock dips typically are to the 

south toward the axis of the basin. 

Bedrock in the area of the subject site is nearly entirely overlain by alluvial deposits. The 

general regional topography of the bedrock beneath the alluvial deposits is relatively uniform 

with minor variations due to differential erosion. Terrace deposits having upper surfaces 

ranging from 20 to 120 feet above the f109dplain border the alluvial deposits in· segments on 

both sides of the Arkansas River. These deposits are composed predominantly of silt, fine sand, 

coarse sand, and gravel near the base. The City of Muskogee is on a terrace segment that 

extends north and east of the city to the bank of the Arkansas River. 

Alluvium is formed in lenticular segments along the Arkansas River from 1 to 3 miles wide and 

3 to 11 miles long which roughly parallel the river flow direction. Deposits of alluvium 

underlying the floodplain consist of clay, silt, sand, and gravel in proportions that vary locally. 

A general feature of the alluvium is the gradation in grain size from gravel or coarse-grained 
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sand near the base of the deposit to silt and· clay near the surface. ItS total thickness averages 

42 feet and its saturated thickness is approximately 25 feet. 

3.2 Regional Hydrogeology 

· Shale bedrock permeability is generally low and, therefore, does not readily transmit ground­

water in the Muskogee area as discussed previously in Section 3.1. However, a small amount 

of water is. produced from bedrock aquifers throughout the area for domestic and stock use, 

presumably from fractures or joints within the bedrock. Depths to water measured in wells 

completed into the bedrock average approximately 30 feet below ground surface. 

Alluvial deposits are the most important aquifer in the Muskogee area and along the Arkansa8 

River in general. Precipitation is the primary recharge, averaging approximately 36 to 40 

. inches per year (Todd, 198_3). Natural discharge is mainly by seepage into streams and 

evapotranspiration. Quantities of groundwater adequate for domestic or stock use are 

available almost everywhere on the alluvial floodplain. Wells completed into the alluvium have 

been recorded to yield between 300 and 5,000 gallo~s per minute (Todd, 1983). 

. . . 

Groundwater in the alluvium is predominantly a hard, calcium, magnesium bicarbonate type. 

The quality is affected by precipitation, geology, water movement, and hydraulics of the . 

alluvium. The water is suitable for irrigation and for domestic; stock, and limited industrial 

purposes. 

3.3 Site Geology and Hydrogeology 

In February 1991 (revised July 1992), Earth Sciences submitted a Remedial Assessment Work 

Plan for the Fansteel facility in its entirety. Earth Sciences' personnel conducted a back­

ground literature search to obtain regional geologic and bydrogeologic information concerning 

rock units and unconsolidated deposits in the vicinity of the Fan.steel facility. Information 

obtained during this search was used to postulate geologic and hydrogeoiogic conditions 

underlying the subject facility and develop a site-specific work plan to evaluate such conditions. 

The Remedial Assessment Work Plan propo.sed to define geologic conditions of the subsurface 

through an extensive drilling program that included collection of continuous split-spoon 

samples of the unconsolldated materials and obtaining core samples of the underlying bedrock. 
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The hydrogeologic conditions in the Northwest Property Area were to be defined by observing 

water inflow zones during drilling; slug tests, and static water level measurements. The 

following sections present a detailed summary of site geologic and hydrogeologic conditions at 

the Fansteel property area based on these activities. 

3.3.1 Site Geology 

A total of 96 soil borings were advanced at the subject property as specified in the remediation 

assessment work plan. Twenty-five of these soil borings were converted into shallow ground­

water monitoring wells (MW-518 through :MW-75S) and four into deep -monitoring wells 

(MW-151D, MW-161D, MW-167D, and MW-l 74D). In addition, three observation wells (OW-1, 

OW-2, and OW-3) were installed as part of the pumping tests performed at the subject ~ite. 

The shallow monitoring wells were installed to the top of bedrock, fully penetrating the 

• · unconsolidated materials. The deep monitoring wells were installed into the McCurtain Shale 

which represents the first bedrock unit encountered beneath the site. The remaining soil 

borings not converted into monitoring wells were also drilled into unconsolidated materials to 

determine the depth to groundwater in these locations and to provide additional information 

regarding the chemical character of the sediments beneath the site. However, because these 

three borings were not fully advanced to bedrock, the thickness of the water-bearing zone at 

these locations was unquantifiable. The locations of the soil borings and monitoring wells are 

presented in Figure 2 included with this report. 

As shown in geologic Cross Sections A-A,' B-B', and C-C' (Figure 5) and the boring logs 

contained in Appendix A, unconsolidated deposits underlying the Fansteel site range in 

thickness from approximately 8.75 feet (MW-75S) to approximately 34.5 feet (OW-1). These 

unconsolidated materials consist of natural soils and heterogeneous fill material. The fill is 

probably a heterogenous mixture of man-made materials and reworked natural. soils used 

during the grading of the site. Fill material was not identified in most of the soil borings, 

however, where encountered, thicknesses ranging from 0.5 foot CMW-58) to 24 feet (OW-2) 

were observed. 

The natural soils observed at the subject site are alluvial terrace deposits composed pre­

dominantly of silty and sandy clay, silt, fine sand, and coarse sand. It is typical of alluvial 

deposition for the more coarse-grained deposits to be found near the base of the materials. 
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Coarse-grained materials are heavier and will remain suspended in a medium- to high-energy 

environment for a shorter period of time than fine-grained sediments. This depositional 

environment is evident in the sequence of materials encountered beneath the Fansteel site. 

The alluvial soil deposits observed beneath the subject property can be divided into two units. 

At the base ·of the unconsolidated deposits and overlying bedrock is a medium- to coarse­

grained sand unit ranging in thickness from approximately 1.5 feet (MW-56S) to 17.5 feet 

{MW-54S). This sand unit is generally saturated throughout its entirety with few exceptions. 

Additionally, at the base of the lower coarse-grained unit, a sand and gravel layer was observed 

in seven of the soil borings. This very coarse-grained layer, where observed, ranged in 

thick.n~ss from 0.5 foot (B-20) to 5.0 feet (B-64). Except for.the occurrence in OW-2, the sand 

and gravel layer appears to be confined to the northeastern portion of the subject property. 

Overlying the sand unit and comprising the major portion of the unconsolidated materials are 

a series of finer-grained deposits. These fine-grain materials range from 3 feet (MW-69S) to 

27 feet (OW-1) in thickness and consist of predominantly silty and sandy clay at the top 

grading to clayey sand toward the bottom. As is evidenced at Well MW-51S, occasional coarse­

grained lenses of materials may be found within the predominantly finer-grained matrix. 

The bedrock encountered beneath the facility_ is the McCurtain Shale. Site monitoring wells 

MW-151D, MW-161D, MW-167D, and MW-174D were designed to monitor hydrogeologic 

conditions in the McCurtain Shale. As part of the monitoring well installation process, rock 

cores of the McCurtain Shale were retrieved and logged in detail. Monitoring Well MW-17 4D 

had the deepest penetration of the McCurtain _Shale, 56.3 feet.· Based on the boring logs 

cont.ained in Appendix A for Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D, 

the McCurtain Shale encountered at this location is predominantly medium to dark gray, 

siliceous, and moderately hard. Few relatively intense zones of horizontal fracturing were 

observed which included the presence of a few fractures on a 45-degree plane from horizontal. 

RQD values ranged from 0 to 100 percent. In general, the lower RQD values were recorded 

near the top of bedrock surface and typically increased with increasing depth corresponding 

to lessening degrees of weathering. Some of the fractures in the basal 30 feet of shale are clay 

filled indicating groundwater flow through fractures in this portion of the shale. Due to the 
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injection of water during cor.ing activities, zones of saturation within the shale were detected 

using secondary identification indicators such as staining, contact features, and fracture/filling 

characteristics. 

Although encountered at different portions of the facility during other remediation assessment 

activities, the strike and dip of the McCurtain Shale beneath the facility was not able to be 

calculated from drilling information because the unit was not fully penetrated and the 

uppermost surface represents an erosional surface. However, a strike and dip measurement 

from an outcrop of the McCurtain Shale on the west bank of the Arkansas River east of the 

Fansteel property boundary indicated the strike to be N20"W with a dip of 14 degrees to the 

southwest. 

• A top of bedrock map (Figure 6) was prepared for the Fansteel site using drill hole data 

collected during this assessment. As shown in Figure 6, the top of bedrock wholly consists of 

the McCurtain Shale with no detectable lithologic boundaries. The top of bedrock surface 

slopes from west to east over the majority of the Fansteel site. However, along the southern 

boundary of the subject site, the bedrock surface begins to rise slightly. Consequently, the 

overall morphology of the bedrock surface beneath the Fansteel site resembl~s an elongate 

swale with a north-south axis. Figure 6 depicts a depression on the bedrock surface in the . 

northeast quadrant of the site roughly centered around Monitoring Well MW-728. This 

depression in the bedrock surface most likely is a result of construction activity associated with 

• 
the installation of the french drain circumventing Pond No. 3, rather than natural erosional 

or depositiOnal processes. 

3.4 Site Hydrogeology 

·Hydrogeologic conditions of the Fansteel property were determined using groundwater 

elevation data (Table 1), slug tests, data (Appendix C), and interpretation of geologic data 

.discussed in preceding sections. Twenty-nine groun~water monitoring wells were installed to 

communicate with two distinct zones of saturation. Monitoring Wells MW-518 through 

MW-758 were installed to communicate with the unconsolidated zone of saturation and 

. Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D were installed to communi­

cate with a water-bearing zone within the shale bedrock. 
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Groundwater within the unconsolidated deposits is located at the base of the sediments within 

the coarse-grained materials. The unconfined saturated sand unit overlying bedrock is laterally 

persistent across the subject area. The saturated thickness of this unit ranges from approXi­

mately 1.5 feet. at Monitoring Well MW-568 to 17.5 feet at MW-548. Perched zones of 

saturation were not encountered. In the instance where a coarse-grained lens of material was 

encountered overlying a finer-grained material, the lens was dry. 

A groundwater contour map (Figure 7) was constructed based on groundwater elevation data 

for·wells communicating with this unit across the entire facility. As indicated in Figure 7, a 

groundwater divide in the unconsolidated zone of saturation in the Northwest Property Area 

·results in radial flow northeast, southeast, and southwest to other portions of the facility at 

hydraulic gradients of 0.0076, 0.003, and 0.0064 respectively. Hydraulic gradient calculations 

• are presented in Appendix C. 

3.4.1 Single Well Aquifer Characterization 

Sl'\1g tests were conducted in each well to determine the hydraulic conductivity and trans­

missivity of the unconsolidated zone of saturation. The hydraulic conductivity of the northeast 

water-bearing zone ranged from 1.32 x 10·2 centimeter per second at Well MW-658 to 

5.95 x 10·3 centimeter per second at Well :MW-638. The mean hydraulic conductivity for the 

northeast water-bearing zone was calculated as 5.43 x 10-3 centimeter per second. The 

hydraulic conductivity of the southwest water-bearing zone ranged from 5.15 x 10-3 centimeter 

per second at Well MW-568 to 3.12 x 10·3 centimeter per second at Well MW-548. The mean . 

• hydraulic conductivity fo~ the southwest water-bearing zone was calculated as 4.18 x 10-3 

centimeter per second. The hydraulic conductivity of the southeast water-bearing zone ranged 

from 3.86 x 10·3 centimeter per second at Well MW-598 and 7.21x10-3 centimeter per second 

at Well MW-588. The mean hydraulic conductivity for the southeast water-bearing zone was 

calculated as 5.56 x 10·3 centimeter per second. 

Average linear groundwater velocity calculations were calculated for the shallow aquifer using 

effective porosity values of 15 and 20 percent for variations of sand, gravel, and some silty clay. 

The average linear velocity for the northeast and the southeast flow direction was consistent 

across the area ranging from 1.77 x 10"" centi~eter per second to 2.74 x 10"" centimeter per 

second. However, average linear velocity for the southwest direction was slightly lower, 
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ranging from 6.27 x 10-5 centimeter per second.to 8.36 x 10-5 centimeter per second. Slug test 

and average linear groundwater velocity calculations are presented in Appendix C. 

The volume of groundwater flow through the unconsolidated zone of saturation in the Fansteel 

site was calculated for the three flow directions, the southeast, ·southwest, and northeast. 

Groundwater flow associated with these areas was determined to be 0.53, 0.4, and 0.52 gallon 

per minute respectively. Calculations for volume of groundwater flow are presented in 

Appendix H. 

Groundwater within the McCurtain Shale was encountered at Well MW-151D, MW-161D, 

MW-167D, and MW-174D in the Fansteel property area. These deep monitoring wells were 

inst~ied to communicate with a zone of fractured shale which was determined to produce a 

• measurable quantity of water. The rock core above and below this fractured sequence was 

determined to be dry based on core inspection. Groundwater in this zone of _saturation was 

encountered under confined conditions and is separated from the overlying unconsolidated zone 

of saturation by approximately 30 feet of shale bedrock. The significant difference in static 

groundwater elevation observed between nested Monitoring Wells MW-518, MW-618, MW-67S, 

and MW-74S (designed to communicate with the overlying unconsolidated material) and 

Monitoring Wells MW-151D, MW-161D, MW167D, and MW-174D (designed to communicate 

with the shale bedrock) indicates that these pairs of monitoring wells communicate with two 
- -

distinct zones of saturation. 

A potentiometric surface map (Figure 8) was constructed based on groundwater elevations 

obtained from all site monitoring wells communicating with the McCurtain Shale. As shown 

in Figure 8, groundwater in the shale bedrock unit beneath the Fansteel property area bas a 

bidirectional flow direction;· one component of flow is to the west-northwest and the second to 

the east. · The flow to the northwest has a hydraulic gradient of 0.017. The hydraulic gradient 

of the easterly flow is 0.00565. Hydraulic gradient calculations are presented in Appendix H. 

3.4.2 Single Well Aquifer Characterization Tests 

Slug tests were performed at Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D 

to determine the hydraulic conductivity and transmissivity of the shale bedrock zone of 

saturation at this location (Table 7). The hydraulic conductivities of bedrock Monitoring 
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Wells MW-151D, MW-161D, MW-167D, and MW-17'4D were 3.82 x 10-6, 1.54 x 10-5, 1.08 x 10-3, 

and 9. 72 x 10"6 centimeter per second respectively. ·However, it should be noted that the 

saturated zone in MW-167 was 17 feet compared to 5.5, 6.0, and 7.25 feet in the other three 

bedrock monitoring wells. This may account for the anomalously high hydraulic conductivity 

at this location. Based on these hydraulic conductivities, mean conductivities were calculated 

for the two bedrock flow directions. The mean conductivity for the westerly flow is 8.30 x 10-6 

centimeter per second. The mean conductivity for the easterly flow (includes MW-167D) is 

5.45 x 10-5 centimeter per second. 

An average linear groundwater velocity was calculated using effective porosities of 5 and 10 

percent. Five percent was assumed to account for little fracturing within the saturated zone 

and 10 percent was assumed to account for moderate fracturing within the saturated zone . 

Based on an effective porosity of 5 percent, the average linear groundwater velocity was 

calculated to be 9.38 x 10-7 and 1.85 x 10·5 centimeter per second for the westerly and easterly 

flow directions respectively. Based on an effective porosity of 10 percent, the average linear 

groundwater velocity was calculated to be 4.69 x 10-7 and 9.27 x 106 centimeter per second for 

the westerly and easterly flow directions respectively. 

The volume of groundwater flow through the McC.urtain Shale zone of saturation in the 

eastern portion of the Fansteel property area was determined to be 5.18 x 10-5 gallon per 

~nute. The volume of groundwater flow· through the shale in the western portion of the 

subject property is 8.30 x 10-6 gallon per minute. ·Slug test and average linear groundwater 

velocity calculations are presented in Appendix C. 

3.4.3 Multiwell Aquifer Characterization Test 

A 65-hour pumping test was conducted in the southwestern quadrant of the Fansteel property 

to further characterize the uncon~olidated aquifer. Because no impacts were observed to the 

McCurtain Shale, a pumping test was not required for this aquifer. Monitoring Well MW-538 

was utilized as the pumping well for the unconsolidated aquifer while Monitoring 

Wells MW-528, MW-548, MW-618, MW-638, and MW-688, and Observation Wells OW-1, OW-2, 

and OW-3 were used as observation points. 
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A step test performed on the pumping well indicated that the well could not sustain pumping 

rates more than 1.0 gallon per _minute. A rate of 0.5 gallon per minute produced a slight 

decrease in hydraulic head over time. Consequently; a rate of 0.1 gallon per minute was 

determined to be the highest rate at which the pumping well could be pumped in order to 

retain its yield for the duration of the pump test. Based on water level measurements made 

at the designated observation points, it does not appear that the pumping test produced a 

measurabl.e response in the unconsolidated aquifer. Although, Observation Points OW-1 and 

OW-2 were located only 40 and 35 feet respectively from the pumping well, no effects of the 

pumping were observed. Consequently, the zone of influence produced by the pumping appears 

to be confined to a radius of less than. 35 feet . 



4.0 Remediation Assessment Results 

4.1 Chemical Characteristics 

The chemical characteristics of soil, groundwater, and pond residues were determined using 

the methodologies and analytical parameters presented. in Chapter 3.0 of this report. The 

following sections present a summary of the results of the chemical analysis performed on 

various media present on site. 

4.1.1 Site Soils 

Soil s~ples were collected and analyzed from all of the soil borings, shallow monitoring well 

boreholes, and test pits installed at the site. Generally, three soil samples for chemical analysis 

were selected from each soil boring and shallow monitoring well borehole based on the criteria 

described in Chapter 3.0 of this report. One soil sample was selected for chemical analysis from 

each of the test pits. All soil samples were analyzed for the following parameters: 

• 

• 

Total metals (antimony, arsenic, barium, cadmium, calcium, 
chromium, columbium, lead, mercury, nickel, silver, selenium, 
tantalum, and tin) 
Ammonia 

• · Fluoride 
• Sulfate 
• pH 
• MIBK (4-methyl-2-pentanone) 

Additionally, 20 percent of all soil samples selected for analysis was also analyzed for TCLP 

metals to determine the mobility of certain constituents. Soil samples were selected for TCLP 

metals analysis based on the highest total metals concentration detected. Results of the .soil 

sample analyses were compared to typical concentration ranges or proposed RCRA corrective 

action levels, if available, to identify potential areas which may be of concern. These 

concentration ranges and proposed corrective action levels are summarized in Table 2. 

Analytical results for soils analyses are presented in Table 3 for soil borings and shallow 

monitoring well boreholes and Table 4 for test pits. 

With the exception of antimony, mercury, selenium, and silver, the metals analyzed were 

detected in the majority of site soil samples at various concentrations. Antimony, generally not 



4-2 

identified in site soil samples, was present at concentrations up to 56 milligrams per kilogram 

(mg/kg) in Boring B-64, 9.5 - 12.5 feet) when identified. Arsenic ranged from not detected to 

a concentration of 33 mg/kg (B39, 12.0 feet to 13.0 feet). Barium was detected in the great 

majority of samples collected at the site and ranged in concentrations from 10 mg/kg (B-33, 0 -

0.5 feet) to 3,100 mg/kg (B-56, 4.5 - 7 .0 feet). Cadmium ranged from not detected to a 

concentration of 36 mg/kg (B-50, 0 - 0.5 fee~). Calcium was widely distributed throughout site 

soils at e. concentration up to 220,000 mg/kg (B-55, 1.0 feet to 2.0 feet). Chromium was 

identified in site soils up to a concentration of 240 mg/k.g CB-61, 0 feet to 0.5 feet). Columbium 

detected in all but a few soil samples ranged in concentrations from 1.2 mg/kg (B-5, 0 feet to 

0.5 feet; B-20, 2.5 feet to 4.0 feet; B-47, 0 feet to 0.5 feet; MW-658, 23.5 feet to 26.2 feet; and 

TP-6, 0.8 foot) to 2,100 mg/kg CMW-66S, 0 feet to 2 feet). Lead, another metal detected in the 

vast majority of site soil samples, ranged in concentrations from 0.58 mg/kg (B-42, 0.5 foot to 

2.0 feet) to 91 mg/kg (B-25, 23.5 feet to 26.8 feet). Mercury was detected in only a small 

number of site soil samples with the highest concentration identified being 1.4 mg/kg (B-61, 

0 foot to 0.5 feet). Nickel ranged from not detected to 79 mg/kg CB-1, 19.5 feet to 22 feet). 

Silver was identified in only one sample collected at the site (MW-55S, 14.5 feet to 17.0 feet) 

at a concentration of 2.5 mg/kg. Selenium :was not detected in many site soil samples but, 

when identified, ranged in concentrations from 0.26 mg/kg (MW-65S, 0 .feet to 0.5 feet) to 

0.50 mg/kg (B-68, 7.5 feet to 10.0 feet). Tantalum was present in the majority of soil samples 

at concentrations ranging from 1.2 mg/kg (B-36, 23.0 feet to. 24.5 feet) to 1,500 mg/kg 

CMW-66S, 0 feet to 2 feet). Tin ranged from not detected up to a concentration of 2,200 mg/kg 

CB-64, 9.5 feet to 12.5 feet). 

Total concentrations of the following metals were present in site soils either within typical 

concentration ranges and/or below proposed RCRA corrective action levels: arsenic, barium, 

cadmium, calcium, chromium, lead, mercury, nickel, selenium, and silver. Total concentrations 

of antimony exceeded the proposed RCRA corrective action level of 30 mg/kg in only two site 

soil samples: B-64 (9.5 feet to 12.5 feet), 56 mg/kg and B-72 (15 feet to 16 feet}, 40 mg/kg. 

Tin which currently does not. have a proposed corrective action level was present in the 

majority of site soil samples at concentrations outside its .typical range of less than 0.1 to 

7 .4 mg/kg. The highest concentrations of tin detected in site soils were present in the 

following samples: B-1 (12 feet to 14.5 feet), 1,800 mg/kg; B-35 (11 feet to 12 feet), 440 mg/kg; 
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B-36 (11 feet to 13 feet), 480 mg/kg; B-4.7 (15 feet to 17.5), 710 mg/kg; B-64 (9.5 feet to 

12.5 feet), 220 mg/kg; and B-72 (15 feet to 16 feet), 630 mg/kg. 

Columbium and tantalum currently do not have established typical concentration ranges or 

proposed RCRA corrective action levels. The highest concentrations of columbium detected in 

site soils were present in the following samples: B-1 (12 feet to 14.5), 730 mg/kg; B-2 (9.5 feet 

to 12 feet), 510 mg/kg; B-4 (2 feet to 4.5 feet), 320 mg/kg; B·49 (0 feet to 0.5 feet), 330 mg/kg; 

B-64 (9.5 feet to 12.5 feet), 400 mg/kg; MW-668 (0 feet to 2 feet), 2,100 mg/kg; and MW-678 

(0 feet to 2), 740 mg/kg. The highest concentrations of tantalum were observed in B-4 (2 feet 

to 4.5 feet), MW-668 .(0 feet to 2 feet), and MW-678 (0 feet to 2 feet) at 330, 1,500 and 

130 mg/kg respectively. 

As stated earlier, 20 percent of the soil samples collected throughout the site. were analyzed for 

TCLP metals. Only one of the samples analyzed for TCLP metals exhibited a leachable metal 

.concentration of concern. This sample was collected from B-56 (4.5 feet to 7.0 feet) and 

exhibited a leachable concentration of barium of 200 mgll. 

Fluoride was detected in all site soil sa~ples submitted for analyses up to a concentration of 

66,000 mg/kg in B-1 (12 feet to 14.5 feet). No RCRA corrective action level has been proposed 

for fluoride at this time. The typical range of fluoride concentrations in soil is less than 10 .. 
mg/kg to 1,900 mg/kg. This concentration range was exceeded by a number· of site soil samples, 

most notably: B-1 (12 feet to 10.5 feet, 17 feet 'to 19.5 feet, and 19.5 feet to 22 feet), 66,000, 

13,000, and 10,000 mg/kg respectively; B-2 (9.5 feet to 12 feet, 24.5 feet to 27 feet, and 27 feet 

to 31 feet), 60,000, 24,000, and 23,000 mg/kg respectively; B-15 (9.2 feet to 10 feet), 9,100 

mg/kg; B-22 (0 feet to 0.5 foot), 5,600 mg/kg; B-29 (0 feet to 0.5 foot, 0.5 foot to 2.5 feet, and 

23 feet to 24.5 feet), 6,400, 43,000, and 6,500 mg/kg respectively; B-35 (10 feet to 11 feet and · 

11 feet to 12 feet), 17,000 and 53,000 mg/kg; B-36 (11 feet to 13 feet), 13,000 mg/kg; B-49 (0 

feet to 0.5 foot), 7,900 mg/kg; B-51 (24 feet to 26 feet), 5,400 mg/kg; B-52 (0.5 foot to 2.5 feet), 

5,600 mg/kg; B-54 (0.5 foot to 2.0 feet), 31,000 mg/kg; B-55 (1 foot to 2 feet and 7 feet to 9.5 

feet), 6,800 and 5,800 mg/kg; B-59 (12.5 feet to 15 feet), 8,800 mg/kg; B-61 (0 feet to 0.5 foot), 

13,000 mg/kg; B-62 (15 feet to 17 feet), 5,200 mg/kg; B-64 (18 feet to 20 feet), 14,000 mg/kg; 

B-70 (12.5 feet to 14.0 feet), 5,200 mg/kg; B-72 (12.5 feet to 15 feet and 15 feet to 16 feet), 

6,800 and 12,000 mg/kg; MW-668 (0 feet to 2 feet and 14.5 feet to 17 feet), 8,900 and 6,100 
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mg/kg; MW-678 (12.0 feet to 14.5 feet and 19.5. feet to 22.0 feet) 12,000 and 5,100 mg/kg; . 

MW-718 (2 feet to 4.5 feet), 6,000 mg/kg; and TP-6 (0.8 foot), 6,200 mg/kg. 

Ammonia was also identified in site soil samples at concentrations up to 1, 780 mg/kg in 

MW-678 (19.5 feet to 22 feet). No typical concentration ranges for ammonia in soil have been 

established and no RCRA corrective action levels have been proposed at this time. The highest 

concentrations of ammonia detected in site soils were exhibited by the following samples: B-1 

(17 feet to 19.5 feet)t 780 mg/kg; B-35 (10 feet to 11 feet), 480 mg/kg; B-58 (9.5 feet to 12 feet}, 

1,100 mg/kg; B-61 (15 feet to 17 feet), 560 mg/kg; B-62 (15 feet to 17 feet), 540 mg/kg; B-63 (15 

feet to 17.5 feet), 520 mg/kg; and MW-678 (12 feet to 14.5 feet, 19.5 feet to 22 feet, and 22 feet 

to 24.5 feet), 1,580, 1,780, and 1,300 mg/kg respectively. 

Sulfate was detected in site soils at concentrations up to 10,000 mg/kg in B-9 (12 feet to 15 

feet). No typical concentration ranges or proposed RCRA corrective action levels have been 

e~tablished for sulfate. The highest concentrations of sulfate were detected in the followin~ 

site soil samples: B-9 (12 feet to 15 feet and 15 feet to 17 feet), 10,000 and 4,200 mg/kg; B-12 

(17.5 feet to 19 feet), 600 mg/kg; B-19 (0 feet to 0.5 foot), 1,420 mg/kg; B-35 (11 feet to 12 feet),· 

640 mg/kg; B-36 (11 to 13 feet), 700 mg/kg; B-48 (24.5 feet to 26 feet), 540 mg/kg; B-53 (23 feet 

to 24.9 fe.et), 740 mg/kg; B-58 (9.5 feet to 12 feet), 860 mg/kg; B-63 (15 feet to 17.5 feet), 660 

mg/kg; MW-598 ·(9.5 feet to 12 feet), 780 mg/kg; MW-648 (0 feet to 0.5 foot), 680 ing/kg; 
- - --- . - .. 

MW-678 (19.5 feet to 22 feet and 22 feet to 24.5 feet), 1,120 and 960 mg/kg; MW-718 (19.5 feet 

to 22 feet), 1,500 mg/kg;. and MW-738 (13.02 feet to 14.2 feet), 520 mg/kg. 

MIBK was also identified in several site soil samples. A proposed RCRA corrective action level 
' has been established for MIBK. This level is 4,000 micrograms per kilogram (µg/kg). The 

following site soil samples exhibited concentrations of MIBK in excess of the proposed RCRA 

corrective action level: B-1 (12 feet to 14.5 feet, 17 feet to 19.5 feet, and 19.5 feet to 22 feet), 

75,000, 65,000, and 64 µg/kg respectively; B-2 (9.5 feet to 12 feet, 24.5 feet to 27 feet, and 27 

feet to 31 feet), 14,000, 25,000, and 5, 700 µg/kg respectively; B-35 (10 feet to 11 feet and 11 

feet to 12 feet), 23,000 and 91,000 µg/kg; B-36 (11 feet to 13 feet), 6,900 µg/kg; B-47 (15 feet 

to 17 feet and 24.5 feet to 26 feet), 190,000 and 20,000 µg/kg; B-59 (12.5 feet to 15 feet), 22,000 

µg/kg; B-64 (9.5 feet to 12.5 feet and 18 feet tq 20 feet), 30,000 and 33,000 µg/kg;· B-72 (15 feet 

to 16 feet), 7,600 µg/kg; MW-738 (13 feet to 14.2 feet and 14.7 feet to 15 feet), 45,000 and 
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10,000 µg/kg; and MW-64S (14.5 feet to 17 feet and 19.5 feet to 22 feet), 19,000 and 83,000 

µg/kg. 

4.1.1.1 Distribution of Contaminants of Concern in Site Soils 

Figure 9 illustrates the location of the parameters of concern identified in excess of typical soil 

concentration ranges or proposed corrective action levels. As stated earlier, ammonia does not 

have a typical soil concentration range or proposed corrective action level. Figure 9 identifies 

the location of ammonia concentrations generally detected in excess of 10 mg/kg. As this figure 

illustrates, the vast majority of soil contamination is confined to the eastern area of the site, 

downgradient or in the immediately vicinity of the Chemical "A" Building, Chemical "C" 

Building, Pond No. 2, and Pond No. 3. The most pervasive constituents identified in this 

portion of the site CMIBK, ammonia, fluoride, tin, and columbiuin) are consistent with plant 

• operations and activities historically conducted in this area. 

The presence of these constituents appears to be well distributed throughout the soil column 

in this area with the exception of MIBK and ammonia. MIBK and ammonia, almost without 

exception, were present at depths greater than 5 feet in the borings in this area and do not 

appear to present a surficial concern. Antimony was identified in only two borings in this area 

at concentrations only slightly in excess of typical ranges and, therefore, does not appear to 

present significant concern. 

Barium which is not widely distributed in site soils at significant levels was identified at one 

specific location (B-56) at a concentra.tion that presents some concern. Leachable 

concentrations of barium were present in soils from B-56 at levels sufficient to classify these 

materials as characteristically hazardous. Barium was not identified in soil borings 

immediately surrounding this location at significant concentrations. Therefore, the presence 

of the . elevated concentration of barium within B-56 appears to be a discrete and isolated 

occurrence. Columbium, fluoride, and a~monia were also identified at relatively elevated 

concentrations in soils to the east of Ponds Nos. 5, 6, 7, 8, and 9. However, the concentrations 

of these constituents were typically less than that exhibited in soils to the east of the 

Chemical "A" Building and in the area of Ponds Nos. 2 and 3. 
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4.1.2 Pond Residues 

Residue samples were collected from each of the ponds located on the Fansteel site including 

Ponds Noe. 2, ·a, 5, 6, 7, 8, and 9. The residue samples were collected in accordance with the 

sampling methodologies outlined in Chapter 3.0 of this report. Each residue sample was 

an_alyzed for the fallowing parameters: 

• Total metals: 8.ntimony, arsenic, barium, beryllium, cadmium, 
chromium, columbium, lead, mercury, molybdenum, nickel, 
selenium, silver, tin, arid tantalum. 

• TCLP metals (arsenic, barium, cadmium, chromium,· lead, 
mercury,· selenium, silver, and nickel). 

• Ammonia, chloride, fluoride, nitrate, $Ulfate, and cyanide. 
• Alumipum, calcium, iron, potassium, magnesium, manganese, 

and sodium. 
• Alkalinity, pH, and specific conductance . 
• voes. 
• Semivolatile organic compounds. 

These parameters were utilized to define the characteristics of the pond residues. The 

following sections discuss the analytical results for ·the residue samples on a pond-by-pond · 

basis. 

4.1.2.1 Pond No. 2 

A total of nine residue samples were collected from three sampling locations within Pond No .. 2 

(Figure 2). Silver was present in Pond No. 2 residue at concentrations ranging from lO·to 52.7 

mg/kg. Arsenic was detected in only three residue samples at concentrations up to 74.3 mg/kg. 

Barium ranged in concentrations from 284 to 2,180 mg/kg. Beryllium was detected at 

concentrations ranging from 10.3 to 33.1 mg/kg. Cadmium was not detected .in any of the Pond 

No. 2 residue samples. Chromium ranged in concentrations from 153 to 740 mg/kg. Mercury 

was identified at concentrations ranging from 0.260 to 2.74 mg/kg. Molybdenum ranged in 

concentrations from 21 to 40 mg/kg. Nickel ranged from nondetected to 103 mg/kg. Lead 

ranged from nondetected to 167 mg/kg. Antimony was detected at concentrations ranging from 

61.9 to 576 mg/kg. Selenium was not detected in any Pond No. 2 residue samples. Tin ranged 

in concentrations from 830 to 6,000 mg/kg. Columbium ranged in concentrations from 1,200 

to 11,000 mg/kg and tantalum ranged from 970 to 7,100 mg/kg .. Cyanide ranged from not 

detected to 11 mg/kg. 



• 

4-7 

Analysis of the nine residue samples for TCLP metals indicated that all residue samples 

exhibited leachable concentrations of chromium. Five of the residue samples contained 

leachable concentrations of chromium in excess of 5.0 milligrams per liter (mgll), the maximum 

contaminant level (MCL). The concentrations of leachable chromium in the five samples 

ranged from 5.0 to 20.0 mg/I. 

Ammonia was present in Pond No. 2 residues at concentrations ranging from 1.3 to 8.9 mgll. 

Chloride ranged from riondetected to 5. 7 mgll. Fluoride was detected from 110 to 650 mgll. 

Nitrate ranged in concentrations from 0.12 to 0.46 mg/I. Sulfate was detected at 

concentrations from 2.6 to 510 mgll. Aluminum ranged from nondetected to 270 mgll. Calcium 

was present at concentrations ranging from 13 to 300 mgll. Iron ranged from 110 to 640 mgll. 

Potassium was identified at concentrations ranging from 15 to 170 mgll. Magnesium ranged 

from 16 to 50 mg/I. Manganese was present at concentrations ranging from 27 to· 150 mg.II. 

Sodium ranged from not detected to 58 mgll. 

The alkalinity of all Pond No. 2 residue samples was below 2.0 mgll calcium carbonate. 

Specific conductance ranged from 845 to 5,660 micromhos per centimeter. The pH ·of Pond 

No. 2 residues ranged from 2.33 to 3.38 standard units. The only VOC detected in Pond No. 2 

residue samples was MIBK, identified in each of the nine residue samples at concentrations 

ranging from 43,000 to 730,000 micrograms per liter (µg/l). 

No semivolatile organic compounds were detected in Pond No. 2 residue samples with the 

• exception of di-N-butyi phthalate. However,·this constituent was also detected in quality 

assurance/quality control (QAfQC) samples associated with the residue samples and may be 

associated with plastic sam:ple collection equipment. It is not believed that di-N-butyl 

phthalate is actually present in Pond No; 2 residues. The results for the analysis of Pond 

No. 2 residues are summarized in Table 5. Figure 10 illustrates the location of various· 

parameters of concern identified in Pond No. 2 residues. 

4.1.2.2 Pond No. 3 

A total of 15 residue samples were collected at 5 separate locations within Pond No. 3 in 

accordance with the methodologies presented in Chapter 3.0 of this report. Silver 

concentrations within Pond No. 3 residues ranged from 9.6 to 37 mg/kg. Arsenic ranged from 
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not detected to 109 mg/kg. Barium was detected at concentrations from 288 to 1, 720 mg/kg. 

Beryllium ranged from 8.5 to 39.8 mg/kg. Cadmium was identified in only one Pond No. 3 

residue sample at a concentration of 5.9 mg/kg. Chromium concentrations ranged from 1,540 

to 1,970 mg/kg. Mercury ranged from not detected to 3.5 mg/kg. Molybdenum, nickel, lead, 

and antimony were detected at concentrations up to 49, 56.4, 137, and 241 mg/kg respectively. 

Selenium was not detected in any of the 15 Pond No. 3 residue samples. Tin was identified 

at concentrations ranging from 210 to 3,900 mg/kg. Columbium ranged from 720 to 4,400 

mg/kg and tantalum ranged from 260 to 2,200 mg/kg. Cyanide ranged from not detected to 

concentrations up to 160 mg/kg. 

TCLP metal analysis of Pond No. 3 residue samples indicated that leachable concentrations of 

chromium were present at levels above the MCL for this metal, 5.0 mg/I. Thirteen of the 15 

residue samples collected from this pond exhibited leachable concentrations of. chromium 

ranging from 6. 7 to 36 mg/I. 

Ammonia was detected in Pond No. 3 residues at concentrations ranging from 2.9 to 7.5 mg/I. 

Chloride ranged from not detected to 48 mg/I. Fluoride was identified at concentrations 

ranging from 32 to 670 mg/I. Nitrates ranged from not detected to 2.6 mg/I. Sulfates ranged 

from 2.6 to 540 mg/I. Aluminum ranged from not detected to 100 mg/I. Calcium was present 

at concentrations ranging from 20 to 270 mg/I. Iron, potassium, magnesium, manganese, and 

sodium were identified at concentrations up to 380, 170, 55, 140, and 37 mg/l respectively . 

• Alkalinity was detected in only one Pond No. 3 residue sample at 3.0 mg/I calcium carbonate. 

Specific conductance ranged from 714 to 6,220 microhms per centimeter, The pH of Pond 

No. 3 residue samples ranged from 2.10 to 5.56 standard units. 

The only VOC detected in Pond No. 3 residues was MIBK. MIBK was identified in each of the 

15 Pond No. 3 residue samples at concentrations ranging from 34,000 to 1,300,000 µg/kg. 

No semivolatile organic compounds were detected in Pond No. 3 residues with the exception 

of di-N-butyl phthalate which is believed to be associated with plastic _samples collection 

equipment. Analytical results for Pond No. 3 residue samples are summarized in Table 6. 
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Figure 10 identifies the location of various parameters of concern present in Pond No. 3 

residues. 

4.1.2.3 Pond No. 5 

A total of five residue samples were collected from Pond No. 5 at three separate sampling. 

locations in accordance with the methodologies presented in Chapter 3.0 of this report. No 

silver, arsenic, cadmium, cyanide, or selenium was detected in Pond No. 5 residue samples. 

Barium was identified at concentrations ranging from 28.1 to 119 mg/kg. Beryllium ranged 

from ~.2 to 15.6 mg/kg. Chromium was detected in Pond No. 5 residues at concentrations 

ranging from 45.8 to 164 mg/kg. Mercury was preserit at levels up to 0.410 mg/kg and 

molybdenum at concentrations up to 21 mg/kg. Nickel ranged in concentrations from 17.5 to 

143 mg/kg. Lead was detected at concentrations up to 89.8 mg/kg. Antimony ranged form 140 

to 4,200 mg/kg. Columbium and tantalum were detected in each residue sample form Pond 

No. 5. Columbium ranged from 870 to 8;100 mg/kg and tantalum ranged from 270 to 5,200 

mg/kg. 

TCLP metals analysis of the Pond No. 5 residue samples did not identify the presence of metals 

above established MCLs. Leachable concentrations of nickel were detected in one Pond No. 5 

residue sample at a concentration of 1.3 mg/l. No MCL has been established for nickel. 

Ammonia was detected in four of the five Pond No. 5 residue samples at concentrations up to 

16 mg/I. Chloride was identified in only two samples at concentrations of 6 and 19 mg/l. 

Fluoride was detected in each sample at concentrations ranging from 3.8 to 9.6 mg/l. Nitrate 

and sulfate were detected in each Pond No. 5 residue sample at concentrations up to 7.6 and 

900 mg/I respectively. 

Aluminum and iron were riot detected in any of the pond No. 5 residue samples. Calcium 

ranged from 57 to 610 mg/l. Potassium, magnesium, manganese, and sodium were present at 

trace levels up to 38, 19, 13, and 39 mg/l respectively. 

The alkalinity of Pond No. 5 residues ranged from 21 to 60 mg/I calcium carbonate. Specific 

conductances ranged from 384 to 2,500 micromhos per centimeter. The pH of Pond No. 5 

residues ranged from 7.93 to 10.31 standard units. 
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No VOCs or semivolatile organic compounds were detected within the Pond No. 5 residue 

samples with the exception of bis(2-ethylhexyl) phthalate and di-N-butyl phthalate. The 

presence of these phthalates are believed to be associated with plastic sample collection 

equipment used to handle the residue samples. The results for the analysis of Pond No. 5 

residue samples are summarized in Table 7. Figure 10 identifies the location of various 

parameters of concern identified in Pond No. 5 residues. 

4.1.2.4 Pond No. 6 

Two residue samples were collected from the bottom sediments of Pond No. 6 in accordance 

with the sampling methodologies outlined in Chapter 3.0 of this report. No silver, arsenic, 

cyanide, molybdenum, lead, or selenium were detected in sediment samples from Pond No. 6. 

Barium was detected at 74.2 and 195 mg/kg in the two residue samples. Beryllium, cadmium, 

• chromium, and mercury were identified at 9 and 10.9 mg/kg, not detected and 11mg/kg,183 

and 249 mg/kg, and 0.221 and 0.414 mg/kg respectively in the two sediment samples. 

Antimony was present in both samples at 126 and 134 mg/kg. Tin was detected at 1,100 and 

1,400 mglkg. Columbium and tantalum were detected at 260 and 2, 700 mg/kg (columbium) and 

310 and 960 mg/kg (tantalum). 

No TCLP metals were detected in Pond No. 6 sediment samples. Ammonia was present at 0.51 

and 0.84 mg/l; chloride at 2.2 and 3.9 mg/I, and fluoride at 4.6 and 11 mg/I. Nitrate was 
- - - - - -

detected in only one sediment sample at 0.14 mg/I. Sulfates were present at 73 and 1,200 mg/l . 

• Aluminum, iron, magnesium, manganese, and sodium were not detected in Pond No. 6 

sediments. Calcium was detected at 41 and 520 mg/l and potassium was present at 15 and 17 

mg/l. 

The alkalinity of the two Pond No. 6 sediment samples was 8 and 18 mg/I calcium carbonate. 

Specific conductance was measured at 283 and 2,093 micromhos per centimeter. The pH of the 

two sediment samples was 7 .93 and 8.08 standard units. 

No VOCs or semivolatile organic compounds were detected within the two Pond No. 6 samples. 

Analytical results for Pond No. 6 are summarized in Table 8 .. Figure 10 identifies the location 

of various parameters of concern detected in Pond No. 6. '· 
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4.1.2.5 Pond No. 7 

A total of two sediment samples from Porid No. 7 were collected for analysis in accordance with 

the sampling protocols outlined in Chapter 3.0 of this report. No silver, arsenic, cyanide, 

cadmium, molybdenum, or selenium were detected in these two sediment samples. The 

following meups were detected in the two sediment samples at the concentrations identified: 
' . 

barium (79.7 and 91.7 mg/kg), beryllium (21.4 and 22.5 mg/kg), chromium (358 and 406 ?Jlg/kg), 

mercury (1.72 and 2.98 mg/kg), nickel (61.1 and 95 mg/kg), Jead (98.4 and 102 mg/kg), 

antimony (366 and 623 mg/kg), tin (3,000 and 3,400 mg/kg), coluxpbium (5,700 and 7,600 

mg/kg), and tantalum (1,600 and 1,900 mg/kg). No TCLP metals were detected in the two 

sediment samples. 

Ammonia was detected at 3.3 and 7.8 mg/I. Chloride was present at 8.9 and ~2 mg/I and 

fluorid~ was identified at 5.4 and 9.9 mg/I. No nitrate was detected in the two Pond No. 7 

sediment sample~.· Sulfates_ were detected at 140 and 720 mg/I in the two samples. . 

No aluminum, iron, magnesium, or manganese was detected in Pond No. 7 samples. Calcium 

was identified at 64 and 240 mg/I, potassium at 30 and 39_ mg/I, and sodium at 40 and 53 mg/I. 

\ - ~ 
The _alkalinity of the two_ sediment samples was determined to be 14 and· 20 mg/I calcium 

carbona.te. The specific con4uctance of the two samples. was measured at 735 and 

1,530 micromhos per centimeter. The pH of Pond No. 7 sediments was 8.02 and 9.57 stapdard 

units. 

No VOCs. or semi volatile organic compounds were detected in Pond No. 7 sediments. 

Analytical· results for Pond No. 7 are summarized in Table 9. Figure 10 illustrates the location 

of various parameters of concern identified in Pond No. 7 residues. 

· 4.1.2.6 Pond No. 8 

A total of 15 residue samples were collected from 5 separ'!lte }~cations within Pond No. 8 in 

accordance with the sampling protocols outlined in Chapter 3.0 of this report. No silver, 

cadmium, lead, selenium, or cyanide were detected in any of the Pond No. 8 residue samples. 

The following metals were detected at the .indicated concentration ranges: arsenic (not 

detected to 91.1 mg/kg), barium (24.2 to 105 mg/kg) beryllium (8.4 to 27.3 mg/kg), chromium 
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(74.7 to 992 mg/kg), mercury (0.197 to 1.24 mg/kg), molybdenum (not detected to 38 mg/kg), 

·nickel (27.4 to 159 mg/kg), antimony (106 to 513 mg/kg), tin (360 to 1,800 mg/kg), columbium 

(1,500 to 5,500 mg/kg), and tantalum (650 to 3, 700 mg/kg). 

No TCLP metals were detected in the Pond No. 8 residue samples above established MCLs. 

Nickel which does not have an established MCL associated with TCLP analysis was detected 

in one samp~e at 1.3 mg/l. 

Ammonia was identified in Pond No. 8 residues at concentrations ranging from 7 .3 to 19 mg/l. 

Chloride was detected at concentrations from 21 to 47 mg/l. Fluoride ranged from 2.4 to 9.0 

mg/l. Nitrate, when detected, ~as present at concentrations up to 0.43 mg/l. Sulfate ranged 

from 190 to 1,200 mg/l. 

No aluminum, iron, magnesium, or manganese was detected in Pond No. 8 residues. Calcium, 

potassium, and sodium were present at concentrations up to 1,300, 74, and 98 mg/I 

respectively. 

The alkalinity of Pond No. 8 residues ranged from 16 to 2,080 mg/l calcium carbonate. The 

specific conductance of the residue samples was measured at 1,050 to 8,350 micromhos per 

centimeter. The pH of the residues in Pond No. 8 ranged from·7.84 to 12.67 standard units. 

All pond residue samples with the exception of P8-2C (14 feet to 20 feet) exhibited pH near 

11.0 standard units or less. Residue Sample P8-2C exhibited a pH of 12.67 standard units . 

• This pH does not appear to be representative of residues contained within Pond .No. 8. . 

MIBK was detected in each of the 15 Pond No. 8 residue samples at concentrations ranging 

from 4,800 to 190,000 µg/kg. Acetone was also detected in one residue sample at 3,000 µg/kg. 

No semivolatile organic compounds were identified in Pond No. 8 residues with the exception 

of di-N-butyl phthalate. Di-N-butyl phthalate was· also detected in QA/QC samples associated 

with Pond No. 8 residues and is believed to be associated with the use of plastic sample 

collection trowels. The analytical results for Pond No. 8 are summarized in Table 10. 

Figure 10 illustrates the location of various parameters of concern detected in Pond No. 8. 
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4.1.2. 7 Pond No. 9 

A total of 15 residue samples were collected from 5 separate locations within Pond No. 9 in 

accordance with the methodologies outlined in Chapter 3.0 of this report. No silver, cadmium, 

molybdenum, 'lead, or selenium were detected in Pond No. 9 residue samples. Cyanide, arsenic, 

barium, m~rcury, and antimony when detected were present at concentrations up to 460, 74.5, 

37.2, 1. 73, and 362 mg/kg respectively. Beryllium was detected at concentrations ranging from 

11.5 to ·17,0 mg/kg, chromium ranged from 189 to 816 mg/kg, and nickel ranged from 3'7.2 to 

88.3 mg/kg. Tin ranged from 580 to 1,500 mg/kg, columbium ranged from 2,100 to 5,500 

mg/kg, and tantalum ranged from ·540 to 1,300 mg/kg. TCLP metals analysis did not identify 

the presence of leachable concentrations of metals above established MCLs . 

.Ammonia was detected in Pond No. 9 residues at concentrations ranging from 2.0 to 18 mg/kg. 

Chloride ~d fluoride were identified at the following concentration ranges: .18 to 68 mg/I and 

3.9 to 13 mg/l. Nitrate, when detected, was present at concentrations up to 0.32 mg/l. Sulfates 

ranged from 140 to 1,600 mg/I. 

No ~luminum, iron, magnesium, or manganese were detected in ~ond No. 9 residue samples. 

Calcium was detected at concentrations r·anging from 61 to 520 mg/l. Potai;;sium · 

concentrations ranged from 24 to 65 mW! and sodium. was present from 35 to 100 ~g/l in Pond 

No. 9 residue samples. 

The alkalinity on Pond No. ·9·residue samples ranged from not detected up to 11.1 mg/I calcium 

carbonate. Specific conductances ranged from 952 to 2,400 micromhos per centimeter. The 

pH of Pond No. 9 residues was measured at 8:44 to 10.93 standard uni~. 

MlBK was detected in all but one of the Pcmd No. 9 residue samples at concentrations ranging 

from 6,000 to 190,000 µg/kg. 1,1,1-Trichloroethane was identified in one Pond No. 9 residue 

sample at 4,700 µg/kg. No other VOCs were detected in the residue sample. No semivolatile 

organic compounds were detected in Pond No. 9 residues with the exception of bis(2-ethyl­

hexyl) phthalate and di-N-butyl phthalate. The presence of the phthalates is believed to be 

associated with the use of plastic sample collection equipment. The results of Pond No. 9 

residue analyses are summarized in Table 'il. Figure 10 illustrates the location of various 

parameters of concern detected in Pond No. 9. 
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4.1.2.8 Distribution of Contaminants of Concern in Pond Residues. 

The residues present in each of the ponds located on site appear to be fairly well homogenized. 

Although the chemistry of the residues may differ from pond to pond, each individual pond 

· residues chemistry is fairly consistent from sample location to sample location and from depth 

to depth. No significant trends could be identified in any of the ponds which would indicate 

the presence of particularly contaminated or relatively clean "layers" or locations. 

A variety of metals is present in the residues contained in each of the ponds, the most notable 

being chromium which was identified in Ponds Nos. 2 and 3 at levels considered 

characteristically hazardous. MIBK was detected at relatively significant concentrations in 

.Ponds Nos. 2, 3, 8, and 9 residues. No MIBK was detected in residues contained in Ponds 

Nos. 5, 6, 9r 7. AF. might be expected, fluoride concentrations were present at the highest 

concentrations in Ponds Nos. 2 and 3. Ammonia concentrations were similar from pond to 

pond. Ponds Nos. 2 and 3 exhibit acidic pH. Ponds Nos. 5, 6, 7, 8, and 9 exhibit slightly basic 

pH. 

4.1.3 Surface Water and Sediments 

A total of 6 sediment and 7 surface water samples were collected at locations identified in 

Figure 2. The following sections discuss the results of the analysis of these samples. 

4.1.3.1 Sediments 

Sediment samples were analyzed for the following chemical parameters: 

• Total metals (antimony, arsenic, barium, calcium, cadmium, 
chromium, fluoride, lead, nickel, mercury, selenium, silver, tin, 
columbium, and tantalum). 

• Ammonia, sulfate, and pH. 
• MIBK. 

No silver, mercury, antim~ny, or selenium were detected in the sediment samples. Arsenic, 

barium, calcium, cadmium, chromium, nickel, lead, and columbium were detected in one or 

more of the sediment samples, however, the concentrations exhibited by these metals were 

within typical soil concentrations ranges and, where applicable, were below proposed RCRA 

corrective action levels .. 
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Tin was detected in SS-002 (22 mg/kg), SS-003 and SS-005 (17 mg/kg), and SS-1 (28 mg/kg) at 

concentrations slightly above the typical soil concentration range for this metal (less than 0.1 

to 7.4 mg/kg). Fluoride was identified in sediment Samples SS-002 (3,700 mg/kg) and SS-003 

(2,100 mg/kg) at concentrations outside the typical soil concentration range for this parameter 

(less than 10 to 1,900 mg/kg). Tantalum does not currently have a typical soil concentration 

range or proposed RCRA corrective action level. Tantalum was detected in the sediment 

samples at concentrations ranging from 5.6 mg/kg (SS-005 and SS-2) to 13 mg/kg (SS-003 and 

SS-1). 
. ( 

Ammonia was detected only in sediment sample SS-002_ at a concentration of 26 mg/kg. Sulfate 

was present in all sediment samples at concentrations ranging from 44 to 66 mg/kg. The p~ 
' 

of the sediment sample ranged from a low of 6.26 standard units in SS-3. to a high of 7.18 

standard units in SS-003. No MIBK was detected in any of the six sediment samples. The 

analytical results of the sediment samples are summai:ized in Table 12. Figure 9 illustrates 

the_ location of the various parameters identified in sediment samples at concentrations in 

excess of typical ranges or proposed action levels. 

4.1.3.2 Surface Water 

A total of seven surface water samples were collected and analyzed for the following 

parameters: 

• Total metals (silver, arsenic, barium, calcium, cadmium,. 
chromium, mercury, nickel, lead, antimony, selenium, tin, 
columbium, and tantalum). 

• · Fluoride, ammonia, nitrate, and Sl:llfate. 
• MIBK. 

The surface water analytical results were compared to established USEPA Drinking Water _ 

Standard MCLs, Table 13 where applicable, to identify potential areas of concern. 

No silver, mercury, or selenium were detected in any of the surface water samples. Arsenic was 

detected in all.seven surface wa:ter samples; however, only one exhibited concentrations of this 

metal above its es~blished MCL of 50.~g/l. This sample was SS-001 which contained 188 µg/l 

of arsenic. Barium was detected in all surface water samples with the exception of SS-001. 

.. 
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All detected concentrations of barium were below its established MCL. C8.lcium which does not 

have an established MCL ranged in concentrations from 11,600 µg/l in SS-003 to 111,000 µg/l 

in SS-001. Cadmium was detected in all surface water samples with the exception of SS-002 

and was present at concentrations above its MCL of 5 µg/l in the following samples: SS-001 

(6.48 µg/l), SS-003 (5.ll'µg/l), SS-005 (12.2 µg/l), S~-1 (20.8 µg/l), SS-2 (15.2 µg/l), and SS·3 

(5.51 µg/l). Chromium was detected in all surface water samples except SS-3 and was present 

above its MCL of 100 µg/l in only one sample, SS-1 (110 µg/1). Nickel which does not have an 

.MCL was detected in only two surface water samples, SS-002 (28.4 µg/l) and SS-1 (103 µg/l). 

Lead was detected in all surface water samples at concentrations ranging rom 1.74 to 276 µg/l. 

No MCL is currently in effect for lead; however, an ·action level of 15 µg/l has 'been imposed 

at the tap of drinking water supplies. Antimony was detected in only one sample, SS-002,. at 

•

. a concentra~ion of 85.1 µg/l. No. MCL has l;>een established for antimony. Tin whic~ also does 

not have an MCL was detected m two surface water samples, SS-001 (72 µg/l) and SS-1 (120 

µg/l). Columbium and tantalum were only detected in SS-1 both at 300 µg/l. No MCL has 

been established for either of these metals. 

Fluoride which has an MCL. of 4.0 mg/I was detected in each of the seven surface water 
' . 

samples. Fluoride was present at cencentrations above its MCL in SS-001 (9.4 mg/I) and 

SS-002 (12 mg/I). Ammonia was identified only in SS-001 (6.7 mg/I), SS-002 (8.4 mg/I),. and 

SS-3 (0.12 mg/I)., Ammonia curr~ntly does riot have ah established MCL. Nitrate were detected · 

in all but one surface water sample, SS-003. An MCL for nitrate has been established .of 10 

mg/I and was equaled or exceeded in SS-001 (10 mg/I) and SS-002 (15 mg/I). The MCL for 

sulfate is 250 mg/I and .was exceeded in only 011e surface water sample, SS-001 (390 mg/I). 

MIBK was detected only in surface water Sample SS-001 at a concentration of 500 µg/l. An 

MCL of 2,000 µg/l has been established by the state of Oklahoma for MIBK._ The analytical 

resul~ of surface water samples are summarized in Table 14. Figure 11 illustrates the 

locations where parameters of concern were identified in excess of established MCLs. 

4.1.4 Groundwater 

All 29 monitoring wells installed at the site were sampled and analyzed for the following 

parameters: 
I 



, . 

• T_otal ·metals (antimony, arsenic,· barium, cadmium, calcium, 
chromium, lead, mercury, nickel, selenium, silver, tin, tantalum, 

. and columbium). 

• Total fluoride, total ammonia, total nitrate, and total sulfate. 

• MIBK. 

• Dissolved metals (same specific metals as total analyses) 
analysis was performed on groundwater samples from MW-558, 
MW-628, MW-638, MW-658, MW-668, MW-678, 'MW-738, and 
MW-748 for comparative purposes. 

• TCL parameters were analyzed for in the following wells: 
MW-518, MW-528, MW-60$, MW-618, MW-628; MW-668, 
MW-678, MW-718, and MW-748. . 
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The following sections discuss the .results of the chemical analysis of _site groundwater samples. 

As with the surface water samples, analytical results for groundwater were compared to 

established MCLs (Table .13) to identify potential areas of concern. 

4.1.4.1 .Unconsolidated Zone of Saturation (Shallow Monitoring Wells) 

·A total of 24 monitoring wells were installed to communicate with the unconsolidated zone of 

saturation present on site (MW-518 through MW-758). The only total metals detected in 

groundwater samples from shallow monitoring wells in excess of established MCLs or action 

levels were aluminum, arsenic, cadmium, chromium, manganese, and lead. The MCL for 

.· aluminum is 200 µg/l. This level was exceeded in samples collected from the following well$: 

· MW·518 (1,090 µg/l), MW-528 (5,620 µg/l), -MW-608 (5,240 µg/l),. MW-618 (6,040 µg/l), M\V .. 628 . . 

(1,980 Jig/I), MW-668 (13,200 µg/l), MW-67$ (37,900 µgll), MW-718 (26,700 µg/l), and MW-748 
. - . ,, 

(394,000 J,Lg/l). The drinking water MCL for arsenic is 50 µg/l. This level was exceeded in 

groundwater samples collected from the following wells: MW-578 (70.2 µg/l), MW-588 (330 · 

µg11),· MW-598 (126 µg/l), MW-608 (391 µg/l), MW-61 (405 µg/l), MW-628 (538 µg/l), MW-638 

(1,100 µg/l), MW-648 (177 µg/l), MW-658 (403 µg/l), MW-668 (205 µg/l), MW-678 (2,830 µg/l), 

MW-708 (126 µg/l), MW-718 (494 µg/l),_ MW-738 (116 µg/l), and·MW-748 (149 µg/l). 

The drinking ~ater MCL for cadmium in 5 µg/l. The following monitoring wells exhibited 

concentrations of cadmium in exce.ss of 5 µgll: MW-518 (18.1 µg/l), MW-528 (10.1 ·µg/l), 
. ' 

MW-538 (7 .17 µgll), MW-558 (28.5 µg/l), MW-578 (8.45 µWI), MW-588 (5.18 µg/l), MW-598 (5.86 
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µg/l), MW-608 (7.2 µg/l), MW-618 (6.38 µg/l), MW-628 (5.39 µg/l), MW-63S (5.55 µgll), MW-648 

(6.39 µg/l), MW-658 (10.1 µg/l), MW-668 (6.03 µg/l), MW-678 (6.69 µg/l), MW-68S (11 µg'l), 

MW-698 (10.2 µg/l), MW-708 (5.32 µg/l), MW-718 (12.8 µg/l), MW-728 (9.12 µg/l), MW-73S (79 

µg/l), MW-'748 (119 µg/l), and MW-758 (5.65 µg/l). 

Chromium was detected in only two shallow groundwater monitoring wells at concentrations 

in excess of its drinking water MCL of 100 _µg/l. These wells included MW-738 (126 µg/l) and 

MW-748 (1,500 µg/l). Manganese was identified in nine wells in excess of its drinking water 

MCL of 50 µg/l; These wells included MW-518 (207 µg/l), MW-528 (619 µg/l), MW-608 (6,290 

µg/l), MW-618 (l,370 µg/l), MW-628 (718 µg/l), MW-668 (17,200 µw'l), MW-678 (321 µg/l), 

MW-718 (20,000 µg/l), and MW-748 (266,000 µg/l) . 

• Lead currently does not have a drinking water MCL; however, the U8EPA has imposed an 

action level of 15 µg/l at the tap for drinking water suppliers. Six shallow monitoring wells 

exhibited concentrations of lead in excess of 15 µg/l. These wells included MW-548 (34.6 µg/l), 

MW-558 (16.7 µg/l), MW-568 (55.3 µg/l), MW-578 (15.8 µg/l), MW-698 (110 µg/l), and MW~73S 

(110 µg/l). 

Total silver, barium, copper, mercury, and selenium were either not detected in the 

groundwater samples collected from the shallow m~nitoring wells or present at concentrations 

below established MCLs. 

• Becyllium, calcium, cobalt, iron, p~tassium, magnesium, sodium, nickel, antimony, tin,. thallium, 

vanadium, zinc, columbium, and tantalum do not have established MCLs. These metals were 

detected in one or more of the shallow monitoring wells with the exception of thallium. 

Thallium was not detected in any of the 25 shallow wells. The remainder of these metals were 

detected at the following total concentration ranges: beryllium from 1.19 µgll {MW-518) to 253 

µg/l (MW-748); calcium from 1,070 µg/l (MW-678) to 500,000 µg/l <MW-568); cobalt from not 

detected (MW-518, 628, and 678) to 290 µg/l {MW-748); iron from 926 µg/l CMW-518) to 

832,000 µg/l (MW-748); potassium from 1,850 µg/l {MW-518) to 235,000 µg/l <MW-608); 

magnesium from 638 µg/l (MW-678) to 48,000 µg/l (MW~628); sodium from 32~400 µg/l 

(MW-528) to 696,000 !Jg/I (MW-608); nickel from not detected (MW-51S, MW-52S, MW-538, 

MW-628, and MW-708) to 2,380 µg/l (MW-748); antimony from not detected (MW-518, 
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MW-528, MW-538, MW-548, MW-588, MW-598, MW-608, MW-618, MW-628, MW-648, 

MW-668, MW .. 688, MW-708, MW-718, MW-748, and MW-758) to 284 µg/l (MW-748); tin from 

not detected (MW-518, MW-528, MW-578, MW-588, MW-608, MW-618, MW-628, MW-638, 

MW-648, MW-668, MW-688,. MW-698, MW-708, and MW-758) to 160,000 µg/l (MW-568); 

vanadium from not detected (MW-518) to 2,640 µg/l (MW-748); zinc from 18.3 µg/l {MW-618) 

to 1,480 µg/l (MW-748); columbium from not detected (MW-518, MW-528, MW-538, MW-598, 

MW-618, MW-628, MW-638, MW-648, MW-658, MW-668, MW-678, MW-688, MW-70, and 

MW-758) to 1,900 µg/l (MW-748); and tantalum from not detected (MW-538, MW-638, 

MW-648, MW-658, MW-668, MW-678, MW-688, MW-708, and MW-718) to 600 µg/l CMW-748) . . 

Dissolved metals analysis was performed on groundwater samples collected from MW-558, 

MW-628, MW-638, MW-658, MW-668, MW-678, MW-738, and MW-74$. The dissolved metals 

analysis was performed .for comparative p~rposes with total metal concentrations. Dissolved 

c.oncentrations of silver were only detected. in MW-738 (60 µg/l) and MW-748 (27 µg/l). The 

concentrations of dissolved silver present in these well samples were below the established 

MCL for this metal (100 µg/l). Dissolved arsenic concentrations exceeded the MCL for this 

~etal (50 µg/l) in the following wells: MW-628 (550 µg/l), MW-638 (650 µg/l), MW-65$ (300 

µg/l), MW-668 (430 µg/l), MW-678 (4,000 µg/l), MW-738 (180 µg/l), and MW-748 (910 µg/l). 

Dissolved concentrations of barium were not exhibited by. any of the wells sampled at 

_ c_q_pcentra~ions_ in ex_cess of _this metal's MCL. Dissolved co11centrations of cadmium were · 

identified above its established MCL (5 µg/l) in the following wells: MW-558 (5.5 µg/l), 

MW-638 (5.1 µg/l), MW-668 (10 µg/l), MW-738 (190 µg/l), and MW-748 (110 µg/l). Dissolved 

concentrations of chromium were only detected in MW-738 (1,400 µg/l) and MW-75S (1,500 

µg/l). The concentrations of chromium detected in both of these wells exceed this metals 

established MCL of 100 µg/l. Mercury was not detected in any of the eight wells at 

concentrations in excess of its MCL. Dissolved concentrations of selenium were not identified 

in any of the eight wells sampled. Dissolved lead was detected in the following wells at trace 

concentrations: MW-558 (1.6 µg/l), MW-678 (3.6 µg/l), MW-738 (2.0 µg/l), and MW-748 (5.2 

µg/l). 

Calcium, nickel, antimony, tin, columbium, and tantalum do not have established MCLs. These 

metals were detected at the following dissolved concentrations in the wells identified below: 

calcium was detected in MW-558 (13,000 µg/l), MW-628 (180,000 · µg/l), MW-638 (280,000 µg/l), 
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MW-65S (53,000 µg/l), MW-66S (67,000 µg/l), MW-G7S (1,000 µg/l), MW-73S (8,000 µg/l), and 

MW-74S (9,900 µg/l); nickel was detected in MW-55S (68 µg/l), MW-63S (53 µg/l), MW.:658 (54 

µWI), MW-66S (120 µg/l), MW-73S (2,300 µg/l), and MW-74 (2,300 µw'l); antimony was detected 

in MW-55S (6.0 µg/l), MW-63S (4.2 µg/l), MW-658 (7.2 µg/l), MW-66S (4.3 µg/l), MW-678 (12 

µg/l), and MW-74S (4.0 µg/l); tin was identified in MW-62S (53 µg/l), .MW-638 (61 µg/l), 

MW-678 (110 µg/l), MWD738 (1,300 µg/l), MW.-738 (1,400 µg/l), and MW-748 (1,500 µg/l); and 

tantalum was detected in MW-628 (100 µg/l), MW-638 (200 µg/l), MW-678 (100 µg/l), MW-738 

(900 µg/l), and MW-748 (800 µg/l). 

Total concentrations of fluoride were detected in excess of its established MeL (4 mg/I) in the 

following wells: MW-558 (52 mg/I)), MW-57S (19 ingll), MW-608 (7.4 mg/I), MW-618 (25 mg/I), 

. MW-628 (10 mg/I), MW-638 (20 m@), MW-648 (39 mg/l), MW-65S (42 mg/I), MW-668 (51 mg/I), 

MW-678 (3,600 mg/I), MW-688 (5.0 mg/I), MW-698 (21 mg/I); MW-708 (16 mg/I), MW-718 (54 

mg/I), MW-72_8 (50 mg/I), MW.:738 (12 mg/I), MW-74S (8.5 mg/I), and MW-758 (38 mg/I). 

Ammonia which does "not have an established MeL was detected in 17 of the 25 shallow 

monitoring wells at concentrations ranging from 0.39 mg/I (MW-738) to 3,500 mg/I (MW-678). 

Total nitrate was detected above its MeL (10 mg/I) in the following wells: MW-528 (41 mg/I), 

MW-578 (30 mg/I), MW-618 (29 mg/I), MW-628 (160 mg/l), MW-668 (59 mg/I), and MW-678 (69 
' . 

mg/I). Sulfate was detected in 16 of 25 shallow monitoring wells at concentrations in excess 

of its MeL of 250 mW!. · These wells included MW-528 (2,000 mW!), MW-568 (2,000 mg/I), 

MW-578 (270 mg/I), MW-588 (800 mg/I), MW-598 (1,600 mW!), MW-608 (780 mg/I), MWe628. 

(1,000 mg/I), MW-638 (1,900 mg/I), MW-648 (740 mg/I), MW-658 (420 mg/I), MW-668 (880 

mg/l), MW-678 (2,900 mg/I), MW-718 (590 mg/l), MW-728 (1,200 mg/l), MW-738 (800 mg/l), and 

MW-748 (1,600 mg/I). 

MIBK was detected in MW-648 (430 µg/l), MW-678 (820 µg/l), MW-718 (37 µg/l), MW-738 

(120,000 µg/l), and MW-748 (83,000 µ·g/l). The state of Oklahoma has established an MeL for 

MIBK of 2,000 µg/l. The only other voes detected in site wells were methyl ethyl ketone 

(MEI{), 1,2-d.ichloroethene, and 2-hexanone. These constituents were oniy detected in MW-748 

at 21, 64, and 33 µg/l respectively. None of these three voes have established MeLs. No 

semivolatile organic compounds were detected in the monitoring wells with the exception of 

di-N-butyl phthalate which was identified in MW-67S (14 µg/l) and MW-748 (36 µg/l). Table 15 
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summarizes the results of groundwater samples collected from the shallow.monitoring wells. 

Figure 11 illustrates the location of various parameters of concern detected above established 

MCLs. 

4.1.4.1.1 Distribution of Contaminants of Concern in the Unconsolidated Zone of Saturation 

Figure 11 illustrates the location of various contaminants of concern. in shallow monitoring 

wells. As.with site soils, groundwater is most significantly impacted in the areas of the site 

downgradient of the Chemical "A" Building and in the immediate vicinity of Ponds Nos. 2 and · 

3. Groundwater in this area of the site exhibits elevated concentrations of ammonia, fluoride, 

_ and MIBK. Concentr~tions of metals are also generally higher in th~ monitoring wells in this 

portion of the site. than in other facility areas. 

Groundwater samples collected from wells in the vicinity of the wastewate:r: t.reatment ponds 

also exhibit some impacts associated with fluoride and ammonia. No MIBK was identified in 

groundwater in this portion of the site. 

4.1.4.2 Shale Bedrock Zone of Saturation 

A _total of fol:Jr groundwater monitoring wells were installed at the Fansteel facility to 

communicate with the shale bedrock zone of saturation (MW-151D, MW-l()lD, MW-167D, and 

MW-l74D). Groundwater samples collected from these wells were analyzed for the list of 

parameters identified _in Section 4.1.4 of this report. 

Silver, barium, chromium, mercury, nickel, selemum, tin, columbium, and tantalum were either 

not detected or prese~t at concentrations below established MCLs within samples collected 

from the four bedroc;k monitoring wells. Arsenic was detected in each bedrock monitoring well 

CMW-151D, 120 µg/l; MW-161D, 4.6 µg/l; MW-167D,- 3.88 µg/l; and MW-174D, 11.3 µg/l). The 

drinking water MCL for arsenic is 50 µg/l. Calcium was detected in each -of the four wells at 

concentrations ranging from 20,100 µg/1 (MW-151D) to 83,6.0p µg/l CMW-167D). Cadmium was 

_ identified only in MW-151D (6.3 µg/l). The MCL for cadmium is 5.0 µg/l. Lead was detected· 

in each bedrock monitoring well at concentrations ranging from-8~71 µg/l (MW-167D) to 122 

µg/l- (MW-161D). Antimony was detected only in MW-151D (38.2 µg/l) and MW-174D (30.8 

µg/l). 
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Fluoride was detected in each well at concentrations below 4 mg/I, the MCL for this 

constituent. Ammonia was detected in MW-161D (0.33 mg/I), MW-167D (0.22 mg/I), and 

MW-174D (0.44 mg/I). Nitrate was detected in each of the four wells at concentrations ranging 

from 0.31 mg/I (MW-161D) to 10 mg/I (MW-151D). 

MIBK was detected only in MW-174D at a trace concentration of 13 µg/l. The method 

detection limit for MIBK is 10 µg/l. However, this well was sampled again on April 30, 1993 

and MIBK was not detected at this time. The presence ofMIBK in the initial sample collected. 

from this well immediately after installation is believed to be associated with residual 

contamination resulting from well installation that was not completely removed during initial 

well development. The analytical results for the analysis of iroundwater from the bedrock 

wells are summarized in Table 16. Figure 11 illustrates the location of various parameters 

detected above established MCLs. 

4.1.4.2.1 Distribution of Contaminants of Concern in the Shale Bedrock Zone of Saturation 

Figure 11 also summarizes the occurrence of specific chemical contaminants of concern in the 

bedrock zone of. saturation. Generally, the bedrock zone of. saturation does not exhibit 

Concentrations f:!f the various constituents of concern at levels which pose a signiflcant concern. 

Fluoride is not present in any of the bedrock monitoring wells at .concentrations above MCLs. 

Ammonia was detected·in the three downgradient bedrock monitoring wells; however, the 

concentrations are orders of magnitude less than those associated with the unconsolidated zone 

of saturation. Results of the most recent sampling activities indicate that MIBK is not present 

in the bedrock ;~one. T}ie analytical results demonstrate that groundwater impacts o'r concern 

are confined to the shallow zone of saturation. The bedrock zone of saturation does not appear 

to have been adversely impacted by site operations. 

4.2 R8diological Characteristics· 

Based on the field activities described in Sections 3.9 and 3.10 of this report, the following. 

determinations were obtained relating to the presence of radioactive materials on the south 

and east plant area of the Fansteel property. 



• 

• 

4-23 

4.2.1 Soils 

4.2.1.1 Background So~ls 

Radiochemical analysis of the soils obtained from 30 background locations was utilized to 

establish a baseline for comparison of site soils. The background soil samples were assumed 

to be unaffected by Fansteel's manufacturing operations. The background soil samples were 

also assumi::d to be representative of the total content and distribution of radionuclides which 

would be present on the Fansteel property without regard to any manufacturing activity. 

Figure 3 presents the location of the 30 background ·soil samples and Table 17 summarizes the 

results of their analyses. 

Average values of gross alpha and gross beta activity were calculated from the background soil 

analytical results. The average gross alpha activity measured in the background soils was 

found to be 15.6 picocuries per gram (pCi/g). Results were distributed normally around this 

value, i.e., the calculated sample standard deviation was 4.5 pCi/g. No background sample 

results exceeded two standard deviations from the mean value of alpha activity. One sample 

(Sample No. 9) showed alpha activity less than the mean value by more than two standard 

deviations but less than three. The average gross beta activity measured in the background 

samples was. found to be 20.5 pCi/g. Results were distributed normally around the mean, i.e., 

the calculated sample standard deviation was 4.6 pCi/g. No background sample exceeded two 

standard deviations from the mean value of beta activity. One sample (Sample No. 3), showed 

beta activity less than the mean value by more than two standard deviations but less than 

three. Based on the normal distribution of gross activity results, the average values for gross 

alpha and gross beta radioactivity can be confidently applied to the results of similar analyses 

at the Fansteel site as a background correction for purposes of detecting impacts to the site 

by radioactive materials managed at the facility. 

One reservation must be enunciated regarding the background radiochemistry values for gross 

alpha activity. The results of the background radiochemistry survey exhibited a higher level 

of alpha activity than might have been expected. These slightly elevated results are most 

probably due to fallout from the nearby Oklahoma Gas and Electric (OG&E) coal-fired 

electricity generation plant. Both uranium and thorium are emitted from coal-burning 

facilities. The OG&E plant has been in operation in excess of 20 years and so may have 
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contributed measurable amounts of these long-lived radionuclides to the surface soil on the 

land surfaces surrounding the generation plant. The Fansteel facility would be expected to 

have received approximately the same addition as the areas sampled for the determination of 

the radiochemical background. 

Background soil samples were also analyzed for specific radionuclides of concern, specifically 

uranium and thorium. The concentration of uranium (including U-238, U-235, and U-234) 

averaged 1.08 pCi/g with a sample standard deviation of 0.62 pCi/g. The concentration of 

thorium (including Th-232, Th-230, and Th-228) averaged 3.33 pCi/g with a sample standard 

deviation of 0.92 pCi/g. These results indicate a normal distribution of radionuclide 

concentrations in the background soil. These average concentrations will be used to provide 

a background radionuclide concentration for interpreting the results of s~~l samples obtained 

from the Fansteel site. 

Examination of the background soils for Radium-226 (a Uranium-238 decay product) and 

Radium-228 (a Thorium-232 decay product) indicates that the parent radionuclides are in a 

condition of approximate equilibrium with their decay products. Results of the background 

soil sample radiochemical analysis are also presented in Table 18. 

4.2.1.2 Site Soils 

Site soils were investigated for radioactive materials using both an instrument survey of the 

ground surface and by laborat~ry analysis of soils obtained from borings, test pits, and 

monitoring well installations. These iI1vestigations indicate the presence of radioactive 

. materials in site soils at various locations on the east plant area of the Fansteel property. 

4.2.1.2.1 Instrument Survey Results 

The results of the instrument survey of site soils are presented in Table 17. The location of 

the soil instrument survey points is shown in Figure 4. The instrument survey of the exterior 

grounds was· able to yield relatively little -additional information ~n the concentration of 

radionuclides in the soil. Surveys of surface alpha and beta activity are only marginally useful 

because of the short range of alpha and beta particles through soil. Gamma radiation surveys 

are generally capable of detecting the presence of concentrations of radionuclides in soils. 

However, the presence of large quantities of radioactive materials.in Pond No. 2; Pond No. 3, 



• 

• 

4-25 

and, to a lesser extent, Pond No. 5 contributed a sufficiently high and variable background to. 

preclude meaningful interpretation of the results of the surface gamma radiation survey. 

The results of the surface alpha radioactivity survey generally support the findings of the 

subsurface radiochemical analysis. Elevated surface alpha radioactivity was observ~d in the. 

immediate surroundings of the residue impoundments, Pond No. 2 and Pond No. 3. Additional 

elevated surface alpha particle activity was detected in the area east of the Chemical "A" 

Building and along the railroad spur terminus northwest of the Chemical "C" Building. 

Surface alpha particle surveys are more useful on finished surfaces. The paved ore storage pad 

located west of the Chemical "A" Building showed widespread areas of elevated alpha particle 

activity on. the surface. Areas used for traffic carrying ores or residues between the storage pad 

and the materials entrance for the Chemical "A" Building similarly showed elevated surface 

activity, probably due to fugitive ore material or processing residues. These areas will be 

remediated with regard to radioactive materials as part of site decommissioning activities.· 

4.2.1.2.2 Soil Analysis Results 

Results of the soil radiochemical analyses performed on samples recovered from soil borings, 

monitoring wells, test pits, and surface sediments are presented in Tables 3, 4, and 12. 

_ Locatio_ns ~f so_il sall!ples for_ radiochemical analysis are shown in Figure 2. Gross alpha and 

gross beta analysis was performed by counting 100 milligrams of dried soil using a gas flow 

proportional counter. Specific radionuclides were determined by gamma spectrometry and 

radiochemical analysis. 

The following criteria were used to identify soil areas that may have been affected by 

radioactive materials used at the Fansteel site: 

• Gross alpha radioactivity in excess of 20 pCi/g. This level of 
radioactivity represents one standard deviation above the local 
background alpha activity of 15 pCi/g. 

• Total uranium {U-238, U-235, and U-234) in excess of 6.1 pCi/g. 
This concentration of uranium represents 5 pCi/g above the 
local background concentration of uranium in soil. 



• Total thorium (Th-232 and Th-230) in excess of 8.3 pCi/g. This 
concentration of thorium represents 5 pCi/g above the local 
background concentration of thorium in soil. 
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Soils meeting one or more of these criteria for consideration as potentially affected by 

radioactive materials from the Fansteel manufacturing operations are found throughout the 

site, ils shown in Figure· 12. Potentially affected soils are found in various locations from the 

surface to depths in excess of 20 feet below the surface. Most of the contaminated soils and 

the soils with the .highest levels of contamination are located along the eastern edge of the 

property, east of the manufacturing, processing, and waste management areas of the facility. 

The location, concentration, and extent of contamination in each area is discussed in further 

detail in the following sections. 

4.2.1.2.2.1 Borrow Pit Area 

The borrow pit is located in the southwest corner of the plant property. The original surface 

soils in the borrow pit have 'been partially removed for use in constructing berms, 

impoundments, improving drainage, and other uses at the site. Three samples of surface soil 

were obtained and six soil borings were evaluated as part of the soils investigation. Two of the 

soil borings were developed as shallow monitoring wells. Two of the soil borings, ·B-10 and 

MW-56S, exhibited elevated gross alpha activity. 

Soil Boring B-10 exhibited gross alpha activity of 42 pCi/g in the sample obtained between 2.0 

and 4.5 feet below the surface. Radiochemical analysis of this sample showed both uranium 

and thorium in the soil at levels above the local background but below the threshold criteria 

cited previously. Other decay products of uranium and thorium are also present in a condition 

of equilibrium. Other sampled intervals did not exhibit elevated radioactivity. 

The boring for MW-56S exhibited gross alpha radioactivity of 23 pCi/g in the top 6 inches of 

soils sampled. Radiochemical analysis of this sample showed uranium and thorium 

concentrations approximately equal to the local background average. Other decay products of 

·uranium and thorium are present in a condition of equilibrium. Other sampled intervals did 

not exhibit elevated radioactivity. 

(' 
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~ased on the results of the soil sampling alone, tne radioactivity de.tected in this area might 

be attributed to a random accumulation of fugitive ·material or to a naturally occurring 

concent·ration of uranium or thorium-bearing minerals. However, as discussed in 

· Sections 4.2.3.1 and 4.2.4.1 following, groundwater and surface water in this area of the 

property also indicate elevated concentrations of radioactivity. This combination of indicators 

suggests that radioactive materials may have impacted this area at some time in the past. 

4.2.1.2.2.2 Wastewater Treatment Ponds (Ponds Nos. 6, 7. 8. and 9) 
' 

The wastewater treatment ponds are located in the southeast corner of the Fansteel property. 

These ponds are currently used to store sludges,· principally calcium carbonate and calcium 

fluoride, generated during ·the treatment of plant wastewater. Additionally, ·the location 

designated as Pond No. 5 has in the past been used for the storage of radioactive material 

containing ·residues from the processing of ores at this facility'. Fifteen soil borings were 

advanced in this area. Seven of these borings were developed as monitoring wells. One 

sediment sample from a surface water outfall was also sampled. One of the soil borings, B-17, 

exhibited elevated gross alpha radioactivity and elevated concentrations of thorium. 

Boring B-17 exhibited gross alpha radioactivity of 27 pCi/g and thorium at a concentrat.ion of 

13.6 pCi/g ata depth of.0.5 to 2.5 feet below the ground surface. The principal contributor to 

the total thorium is Thorium-230 which was reported present at 11 pCi/g. Radiochemical 

analysis of other members of the·Uranium-238 decay serie$ shows these elements to be present 

but at concentrations less th_an would be required for equilibrium, i.e., in the range of 1 to 3 

pCi/g. The result reported for B-17 appears to be a local anomaly since no other soil borings 

in this area of the property indicate elevated radioactivity, nor was . elevated radioacti~ty 

detected in any of the other samples obtained from this borehole. 

4.2.1.2~2.3 Eastern Outslope 

The eastern outslope comprises the area lying south of the closed impoundment designated 

Pond No. 2, north of the wastewater treatment. ponds, and east of the main chemical 

processing building referred to as the Chemical "A" Building or Building No. 16. Twenty-seven 

boreholes were sampled fo this area, 4 of which were developed as monitoring wells. Sediment 

from 2 runoff or treated water outfalls were also sampled. All but 6 of the boreholes show 

elevated radioactivity levels. Sediment from Outfall 002 also exhibited elevated radioactivity. 
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Elevated gross alpha radioactivity was identified in the following boreholes: B-32, B-33, B-74, 

B-50, B-66, B-49, B-63, MW-658, B-48, B-47, B-58, B51, B-52, B-64; B-65, B-54, B-55, B-56, 

B-61, B-73, and B-62. Elevated uranium was found in B-74, B-33, B-50, B-49, MW-658, B_.47, 

B-64, B-65, B-54, B-55, B-56, B-61, B-73, and B-62. Elevated thorium was found in B:-47, B-51, 

B-52, B-54, B-55, B-56, B-61, and B-73. Elevated gross alpha was detected in the sediments 

associated with Outfall 002. Radioactivity in the boreholes was detected at depths from the 

surface m~terial to 20 feet below the surface. The majority of the contamination is found 

within the top 2.5 feet of soil in this area. Levels of radioactivity range from near the criterion 

concentration to more than 100 pCi/g. This entire area appears to be· affected by radioactive 

materials which may have resulted from plant operations. 

4.2.1.2;2.4 Residue Pond Area 

This area comprises the 'boundaries of the embankments of Pond No. 2, Pond No. 3, the · 

Chemical "C" Building (also referred to as Building No. 13) and the area of land lying east of 

these ponds to the Arkansas River. These impoundments are used for the storage of ore · 

processing residues from the production of tantalum. and columbhim. A total of 24 boreholes 

were developed in this area, 9 of which were developed as monitoring wells. Sediment 

associated with 1 surface water outfall was also sampled. Eleven, of the boreholes and the 

sediment sample exhibited elevated radioactivity. 

Elevated alpha radioactivity was detected in the following boreholes: . B-1~, B-29, B-36" · '­

MW-718, B-60, B-59, B-38, B-72, B-39, MW~75S, and B-22. Elevated uranium was detected in 

B-29, B-36, MW-718, B-59, B-72, MW-75S, and B-22. Elevated thorium was detected in 

MW-75S. Elevated gross alpha radioactivity and elevated uranium were. found in the sediment 

obtained ·£r~~ Outfall· 003 .. Radioactivity. in this area. w~ distributed from th~ surface to 

depths in excess of 20 feet. However, as with the eastern slope area, most of the radioactivity 

was found in the upper 2.5 feet of soil. The· contamination found at depth, i.e., from soils 

recovered from MW-71S, B·59, and B-72, was almost exclusively due to uranium. Radioactive 

decay products were found in these locations at concentrations much lower than the parent 

uranium. This indicates that the contamination may be associated with uranium mobilized by 

infiltr~ting groundwater. through Pond No. 2 or Pond No. 3 rather than from ore or slag 

residues present in the soils at these l~cations. This entire area appears to have been affected 

by radioactive materials derived from plant operations. 
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4.2.1.2.2.5 Central Area 

The central area com~rises the balance of the property .. Soil sampl.es were obtained from 12 

test pits and 14 soil borings. Three of the soil borings were also developed as monitoring wells. 

Radioactive contamination is essentially absent from the central plant area. Gross alpha 

radioactivity in excess of the criterion was detected fro?:Q two of the test pits (TP-5 and TP-10) 

and one borehole, B-28. Results from these locations are from the surface soil and are either 

at the criterion value· of 20 pCi/g (TP-5) or slightly above it. Gross alpha radioactivity at 

TP-10 was 21 pCi/g. Gross alpha radioactivity at B-28 was 22 pCi/g. These values may be 

attributed to fugitive emissions of ore or residue, and do not indicate significant contamination 

of soils in this area of the site.· 

· 4.2.2 Pond Residues 

Samples were obtained from each of the ponds on the site as identified in Figµre 2. These 

consisted of the two ore processing residue impoundments (Pond No. 2 and Pond No. 3), an 

empty basin (Pond No. 5) formerly used for residue storage, and four basins (Pond No. 6, Pond 

No. 7, Pond No. 8, and Pond No. 9) used for treatment of wastewaters and storage of water. 

treatment residues, principally calcium carbo:i:iate and. calcium fluoride. 

4.2.2.l Pond No. 2 and Pond No. 3 

Pond No. 2 and Pond No. 3 were sampled at the locations shown in Figure 2. At each location, 

a sample of the entire column of process residue was obtained. The sample was. d~vided into 

thirds by vertical interval. The uppermost aliquot was identified as the "A" sample, the niiddle 

aliquot as "B", and the bottom aliquot as "C." The samples were analyzed for gross alpha, gross 

beta, and specific radionuclides by gamma ray spectroscopy. Analytical results are presented 

in Tables 5 and 6. 

The ore. processing residues retain the radioactive speci~s that were present in the ores 

·process~d at the facility. All samples exhibited significant radioactivity, with gross alpha 

values in the thousands of picocuries per gram range .. Uranium andthorium were present in 

all samples at hundreds of picocuries per gram. Evaluation of the decay product activities 

shows that the residues are in a condition of approximate equilibrium. Figure 13 illustrates 

the location of pond sampiing points exhibiting elevated levels of radioactivity. 
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4.2.2.2 Wastewater Treatment Residue Impoundments 

Ponds Nos. 6, 7, 8, and 9 were sampled at the locations shown in Figure 2. Ponds No. 6 and 

7 ·are is the final polishing basins w~ere treated wastewater is retained prior to discharge. 

Only a small amount of residue is present in each of these ponds. Consequently, only one 

sample increment was obtained from sample location associated with Ponds Nos. 6 and 7. 

Ponds Nos. 8 and 9 are essentially full of wastewater treatment residue. This residue is 

composed primarily of calCium carbonate and calcium fluoride derived from treatment of 

process water and other wastewaters generated at the facility. Each sample from Ponds Nos. 8 

and 9 was divided into three aliquots in the same manner as the samples from the ore 

processing residue impoundments. Each sample was analyzed for gross alpha and gross beta 

radioactivity and for specific radionuclides. Analytical results are presented in Tables 8, 9, 101 

and 11. 

All of the wastewater treatment residue samples contain radioactivity in excess of the ~riterion 

value of20 pCi/g. All of the wastewater treatment residue samples contain uranium and 

thorium in excess of the criterion value of 5 pCi/g. Examination of the activity of the 

radioactive decay products in the wastewater treatment residues indicates .that equilibrium 

activities exist through radium. Activities of elements below radium in the decay sequence are 

present in less than equilibrium activities. The activity of these species will therefore tend to 

increase over time as equilibrium is re-established. Figure 13 illustrates the location of pond 

sampling points exhibiting elevated levels of radioactivity. 

4.2.2.3 Pond No. 5 

Pond No. 5 is a dry basin that has been used both for storage of ore processing residues and 

for wastewater treatment. The ore processing residues have been substantially removed. An 

accumulation of wastewater treatment residues remain in the basin. The material remaining 

in Pond No. 5 was sampled at the locations shown in Figure 2. Each sample was divided into 

three aliquots in the same manner as the samples from the active wastewater treatment 

residue impoundments. Each sample aliquot was analyzed for gross alpha and gross beta 

radioactivity and for specific radionuclides. Results of these analyses are presented in Table 7. 

All of the sample locations have radioactivity in· excess of the criterion value of 20 pCi/g gross 

alpha radioactivity except for the "C" aliquot of .Samples P5-l and P5-3. All of the sample 
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. locations have uranium and thorium concentrations in excess of the criterion of5 pCi/g except 

the "C" aliquot of Samples P5-1 and P5-3. Radioactivity levels in the Pond No. 5 materials are 

slightly higher than the levels found in the other wastewater treatment ponds. Figure 13 

illustrates the location of pond sampling points exhibiting elevated levels of radioactivity. 

4.2.3 Surface Water and Sediments 

Surface water and sediments were sampled at the locations shown in Figure 2. The samples 

were analyzed for gross alpha and gross beta radioactivity and for specific radionuclides. The 

results of these ~alyses are presented in Tables 12 and 14. For purposes of evaluating surface 

water for the presence ·of radioactive contamination, the OWRB values of 15 picocuries per liter 

(pCi/l) for alpha radioactivity and 50 pCi/l for beta radioactivity were utilized. Water 

containing radioactivity in excess of these values is presumed to have been affected by plant 

operations, except as noted~ · 

4.2.3.1 Surface Water 

Two of the surface water sources, S-1 and S-002, contained gross alpha and gross beta 

radioactivity in excess of criterion. Sample S-1 consisted of runoff from the borrow pit area 

located in the southwest corner of the Fansteel property. This sample exhibited elevated alpha 

and beta radioactivity 110 pCi/l and 150 pCi/l respectively. Specific radionuclide analysis 

_ _ i~~ntifi~d _elev~ted c_oncentr~tions of uranium, thorium, and. radium. These results may 

indicate that surface waters in this area have been affected by radioactive materials. 

S0 002 is a permitted discharge point for runoff from the east side of the plant property. Runoff 

discharging through this point flows through the east outslope area discussed in 

Section 4.2.1.2.3. Soils in this area appear to have been impacted with radioactive residues. 

These residues are located primarily in the near surface soils and so would be subject to 

·transport in any surface runoff. The water sampled at S-002 contained elevated gross alpha 

and gross beta radioactivity as well as uranium and radium. Figure 14 identifies the surface 

water locations exhibiting elevated levels of radioactivity. 

4.2.3.2 Sediment 

Sediment samples were obtained from each surface water sample location. Sediments from 

discharge Points S-002 and s:oo3 exhibited elevated levels of radioactivity. 
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S-002 is the permitted discharge point for runoff from the east side of the plant and was. 

discussed previously in Section 4.2.3.1. Sediment associated with the discharge point exhibited 

· slightly elevated gross alpha radioactivity, i.e., 28 pCi/g. 

S-003 is the permitted discharge point for the french drain system used for controlling 

groundwater in the vicinity of Pond No. 3. The sediment associated with the discharge point 

contained slightly elevated gross alpha radioactivity, 24 pCi/g, and elevated uranium, 12.4 

pCi/g. Figure 12 identifies surface sediment sampling locations exhibiting elevated levels of 

radioactivity. 

4.2.4 Groundwater 

Twenty-five monitoring wells were developed in the unconsolidated zone of saturation on the 

south and east portion of the Fansteel property. Four monitoring wells were developed in the 

bedrock zone of saturation. The location of these w~lls is shown in Figure 2. Water from 

. these wells was sampled and analyzed for gross alpha and gross beta radioactivity as well as 

for specific radionuclides. Results of these analyses are presented in Table 15 for the shallow 

groundwater zone and Table 16 for the d.eep groundwater zone. 

I 

4.2.4.1 Unconsolidated Zone of Saturation (Shallow Wells) 

Groundwater in the unconsolidated zone of saturation is generally contaminated with 

radi~activity over the south and east portion of the site. All but three of the monitoring wells 

installed to communicate with the unconsolidated zone of saturation exhibit some degree of 

radiological contamination. However, some of this contamination may be from sources other 

than manufacturing and processing operations conducted at Fansteel. Figure 14 identifies 

groundwater monitoring wells exhibiting elevated levels of radioactivity. 

MW-528 and MW-568 are located in the borrow pit area, i.e., the southwest corner of the 

property. Both of these wells exhibited elevated gross alpha radioactivity. MW-528 contained 

79 pCi/l and 160 pCi/l respectively of gross alpha and gross beta radioactivity. MW-568 

contained 76 pCi/l and 34 pCi/l of gross alpha and gross beta radioactivity. Additionally, 

MW-568 contains 68 pCi/l of uranium. MW-528 contains elevated concentrations of radium 

and thorium. The groundwater in the borrow pit area appears to have been affected by 

radioactive materials. 
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MW-598, MW-608, MW618, MW-578, and MW-628 are lo.cated along the eastern 

(downgradient) side of the wastewater treatment residue impoundments. MW-598, MW-60S, 

and MW-578 exhibited elevated gross alpha and gross bet.a radioactivity. MW-61S and MW-62S 
' ' 

show elevated gross beta radioactivity only. The elevated gross beta in these wells appears to 

be associated with elevated levels of naturally occurring Potassium-40 rather than 

contamination with exogenous radionuclides. 

MW-59S exhibited elevated gross alpha and gross bet.a radioactivity at 19 pCi/l and 110 pCi/l 

respectively. MW-608 exhibited gross alpha and gross beta radioactivity of 24 pCi/l and 240 · 

pCi/l respectively. MW-578 exhibited 23 pCi/l and 120 pCi/l of gross alpha and gross beta 

radioactivity. Radium was the only specific radionuclide detected in these wells at significant 

concentrations. 

The source of this groundwater contamination may be associated with the radioactive materials · 

contained in the wastewater treatment residues. The presence of radium in the groundwater 

samples together with the relative absence . of uranium and thorium (which would .be . 

immobilized in the wastewater treatment residues) supports this identification of the 

impoundments as the source of the groundwater contamination in this area of the plant. 

·MW-658~ MW-668, and MW-678 are located in the east outslope area, directly east of the main 

process area of the plant. All three ·of these wells exhibited elevated gross alpha and gross beta 
. . 

radioactivity. Of these wells, MW-65 shows the least contamination With 19 pCi/l gross alpha 

and 100 pCi/l gross beta activity. This well is located most upgradient of the three wells in this 

area and is removed from the majority of the contaminated soils previously identified. MW-66S 

contains 140 pCi/l of gross alpha activity and 120· pCi/l of gross beta radioactivity. MW-67S 

is the most contaminated well in the area with 1,300 pCi/l gross alpha and 440 pCi/l gross beta 

radioactivity.· The concentration of uranium in MW-678 is also substantial. 

MW-688, MW-708, MW-718, MW-738, MW-748, MW-72S, MW-758, and MW-698 surround the 

o~e processing residue im:poundments, Pond No. 2 and Pond No. 3. MW-728 and MW-758, 

. located north and east of Pond No. 3, do not exhibit contamination by radioactive materials. 

MW-708 shows only gross beta radioactivity above the ·water quality criteria. Elevated gross 

beta in the absence of elevated gross alpha may indicate elevated concentrations of naturally 
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occurring Potassium-40. Pending additional information, groundwater containing only beta 

activity in excess of the water quality criteria will not be considered affected by manufa·cturing 

or processing activities. 

Pond No. 2 is an unlined ore processing residue impoundment. Consequently, the wells 

associated with this impoundment are strongly affected. MW-738.contains 830 pCi/l of gross 

alpha radioactivity and 1,300 pCi/1 of gross beta. MW-748, located downgradient and 

immediately adjacent to Pond No. 2, contains 2,600 pCi/1 of gross alpha radioactivity and 930 

pCi/1 of gross beta. MW-71 which is located on the upgradient side of Pond No. 2 contains only 

29 pCi/1 of gross alpha and 140 pCi/l gross beta radioactivity. 

MW-688 located on the west side of Pond No. 3 and MW-698 located ori the north side of Pond 

No. '3 also exhibited some contamination. MW-688 contains 52. pCi/l of gross alpha 

radioactivity and 59 pCi/l of gross beta. MW-698 contains 30 pCi/l of gross alpha activity. 

Gross beta radioactivity in this well is less than the criterion concentration of 50 pCi/l. · Both 

MW-688 and MW-698 are located in areas that were potentially affected by the lining failure 

in Pond No. 3. As such, the presence of contaminants :may be associated with this single event.· 

If this is the case, contamination concentrations in these wells may be expected to decrease 

over time. ·The absence·of radioactive contamination in MW-728 which is focated downgradient 

of Pond No. 3 indicates that the liner of Pond No. 3 is generally intact and not leaking. 

Monitoring Wells MW-638, MW-648, and MW-558 are located in the centraI·area immediately 

• _west of the main processing area. This was an area in wliich soil analysis showed little ~f any 

radioactjve contamination present .. Groundwater obtained from MW-638 and MW-648 

exhibited elevated gross beta radioactivity, but not elevated gross alpha. Pending further 
I 

investigation, these wells. will not be considered to have been affected by plant operations. 

MW-558.does exhibit elevated gross alpha radioactivity, 40 pCi/l. Gross beta radioactivity in 
. . 

this well is below .the criterion concentration. MW-558 is in art area that was potentially 

affected by the release of materials from Pond No. 3. As wit~ MW-688 and MW-698, 

contamin~t concentrations for this well may be expected to diminish over time. 
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4.2.4.2 Bedrock Zone of Saturation 

Four monitoring wells were developed in the bedrock zone of concentration: MW-151D, 

MW-161D, MW-167D, and MW-174D. The locations of these wells is presented in Figure 2. 

Water from these wells was analyzed for gross alpha and gross beta radioactivity. MW-151D 

initially exhibited gross alpha and gross beta radioactivity in excess of the water quality 

criteria cited in Section 4.2.3. Subsequent sampling and analysis of water from this well 

exhibited- gross alpha and gross beta activity at levels below these criteria. The initial 

concentrations are therefore believed to be due to laboratory error or to trace contaminants 

introduced during well installation or development. Radionuclide concentrations in the other 

bedrock monitoring wells were below the cited water quality criteria. Based on these results, 

radioactive contaminated groundwater appear to be confined to the unconsolidated zone of 

saturation. 

4.2.5 Buildings and Equipment 

A preliminary scoping survey was performed on the buildings and equipment in the east plant 

area. This survey was performed to identify buildings, portions of buildings, and equipment 

that will require decontamination or other measures during NRC license decommissioning 

activities. Locations of the buildings surveyed during this activity are identified in figures 

contained in Appendix D. The results of the radiation survey are summarized in AppendiX E. 

Building No. 13, also referred to as the Chemical "C" Building, was formerly used for the ore 

digestion process. This building is contaminated with radioactive material throughout. 

Individual areas of walls and floors and individual items of equipment in Building No. 16, also 

referred to as the Chemical "A" Building, are contaminated with radioactivity in excess of the 

applicable standard for release for unrestricted use. These areas and items will be delineated 

in the decommissioning plan which will be prepared for the site. Additionally, much of the roof 

surface shows elevated radioactivity, probably caused by fugitive dust from ore crushing or 

processing operations. 

The other buildings on the east plant area appear to be uncontaminated. Roof areas on these 

structures do exhibit some elevated radioactivity from fugitive dust emissions and/or 

windblown material. 
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4.3 Air Monitoring Results 

The results for TSP and radioactivity measurements were compared against background values 

for the site determined during the third quarter of 1992. · The results· of the air quality 

monitoring are included in this report as Appendix F. Data for the air quality evaluation were 

supplied by Fansteel. 

Background air quality results were evaluated with regard to concentrations of TSP and 

radionuclides~ The background average upwind concentration of TSP was 55.8 micrograms per 

cubic meter (µg/m3) with a standard deviation of 33.2 µg/m3• The 90 percent confidence 

interval for the concentration of TSP includes the range from 1.4 to 110.2 µg/m 3.; 

The concentrations of gross alpha and gross beta activity in the air samples, as determined by 

measuring the activity of the air sample filters, were too variable to calculate meaningful 

statistics. Because of this, the most restrictive airborne radionuclide effiuent limit applicable 

to the Fansteel facility, i.e., Thorium-230, was used as a standard for comparison. All 

background upwind air samples had an activity of less than 3 x 10·14 microcurie per milliliter 

(µCi/ml) of air, the effiuent limitation for airborne Thorium-230 as established by the NRC in 

10 Code of Federal Regulations (CFR) 20, Appendix B, Table 2. The upwind background 

concentrations of airborne radionuclides varied from not detectable to 3.16 x 10·15 µCi/ml. 

The same air quality parameters were measured during the performance of remediation 

assessment field activities during February of 1993. The concentration of airborne TSP during 

the remediation assessment field activities. averaged 49.9 µg/m3 with a standard deviation of 

18.6 µg/m3• None of the air quality samples obtained during the remediation assessment field 

activities fell outside the 90 percent confidence interval for upwind background TSP 

concentrations. 

Concentrations of alpha emitting radionuclides exhibited the same behavior during the 

performance of remediation ass.essment field activities as was observed during the period in 

which background values were measured. The concentration of alpha particle activity was too 

variable for the development of meaningful statistics. All the measured concentrations were 

well below the most restrictive applicable airborne radioactivity effiuent limitation of 3.0 x 10· 

14 µCi/ml of air. The maximum observed airborne radioactivity was 1.09 x 10·15 µCi/ml of air. 
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Based on these measurements, no measurable increase in TSP or radioactive constituents left 

the site as airborne material during the performance of the remediation assessment. 

Concentrations of TSP and radioactivity were below applicable standards at all times during 

the remediation assessment field activities. 

4.4 QNQC 

The QNQC. procedures utilized during the performance of the remedial assessment at the 

Fansteel site are summarized in the QA Project Plan (QAPP) which was prepared for this 

project. The QAPP can be found in Appendix A of the Remedial Assessment Work Plan 

(July 1993 revised) prepared for the implementation of this work scope. 

Analytical QNQC documentation for the work performed on this project is contained within 

Appendix G of this report. This information includes matrix spike, matrix spike duplicate, field 

blank, equipment blank, trip blanks, and method blank results for each matrix sampled on site. 

Soil and sediments QNQC data are summarized on Table G-1. Groundwater QNQC data are 

summarized in Table G-2 and pond residue QNQC data are summarized on Table G-3. 

All method blank and trip blanks associated with samples collected from the facility were free 

of the contaminants of concern analyzed for in site samples. All equipment blank samples 

_ _ ~~ocia~d ~th_ site s~il sampJes exhibited trace concentrations of sulfates. Low concentrations 

of fluoride were also present in three of the equipment blanks. Ammonia was detected near 

the method detection limit of 0.10 mg/l in one equipment blank. Additionally, trace 

concentrations of lead, arsenic, chromium, and tin were identified in several equipment blanks. 

No MIBK was detected in any of the equipment blanks associated with soil samples collected 

from the site. Barium and di-N-butyl phthalate were detected in the equipment: blanks 

associated with the pond residues samples. 

Trace concentrations of fluoride, sulfate, aluminum, calcium, copper, manganese, lead, zinc, and 

tantalum were identified in field blanks ·associated with the groundwater samples collected 

from the site. Several of these constituents are most likely associated with the water used to 

prepare the blank samples.· ·The concentrations of these constituents exhibited by the field 

blanks are low ·compared to actual site samples, and their occurrence in the field blanks does 

not invalidate associated site sample data. 



• 

4-38 

Fourteen groundwater samples were· analyzed for TCL parameters using Contract Laboratory 

Program (CLP) protocols to verify that the list of specific parameters used to characterize site 

conditions was comprehensive. The results of these analyses are discussed in Section 4.1.4 of 

this report. The CLP data packages associated with the analysis of these 14 samples are 

contained in Appendix G. The data packages have been·determined to be in compliance with 

the terms and conditions of the contract, both technically and for completeness . 



5.0 Summary of Results 

Based -upon the results of this remedial assessment, Earth Sciences presents the following 

summary: 

• The most pervasive chemical contaminants of concern identified in site soils 
included MIBK; ammonia, columbium, fluoride, and tin. The vast majority 
of these constituents was located in plant areas surrounding Pond No. 3 and 
to the east of Ponds Nos. 2 and 3, the Chemical "A" Building, and the 
Chemical "Cn Building. These constituents are well distributed throughout 
the soil column in this area with the exception of MIBK and ammonia. 
MIBK and ammonia, almost without exception, were present at depths 
greater than 5 feet and do not appear to present a surficial concern. 
Columbium, fluoride, and· tin were also identified at relatively elevated 
concentrations in soils to the east of Ponds Nos. 5, 6, 7, 8, and 9. A leachable 
concentration of barium was identified in one soil boring. (B-56) located to 
the east of the Chemical "A" Building near Pond No. 2 which was in excess 
of 100 mg/I. Based upon surrounding data points, this concentration of 
barium appears to be an isolated occurrence. 

• Radioactivity in site soils was detected in the manufacturing and processing 
area of the facility. Radioactivity was most prevalent in the soils located in 
the immediate vicinity of the ore processing residue ponds and the area lying 
east of these ponds and the Chemical "A" and Chemical "C" buildings. Soil 
radioactivity was concentrated in the top 2.5 feet of soil, although some 
locations did exhibit radioactivity to depths greater than 15 feet below the 
surface. These locations are consistent with historical manufacturing 
practices. Radioactivity was also detected in the southwest area of the plant 
in sufficient extent to require further investigation since this area is not 
known to have been us~d for manufacturing and processing activities. 

• Similar to site soils, the shallow groundwater zone is most significantly 
impacted in the area of the site to the east of Ponds Nos. 2 an.d 3, the 
Chemical "A" Building, and the Chemical "C" Building. Groundwater in this 
area of the site exhibits elevated concentrations of ammonia, fluoride, and 
MIBK. Concentrations of a variety of metals (including columbium, 
tantalum, tin, arsenic, and chromium) are also generally higher in the 
monitoring wells in this portion of site than in other facility areas. 
Groundwater samples collected from wells in the vicinity of the wastewater 
treatment ponds (Nos. 6, 7, 8, and 9) and Pond No. 5 also exhibit some 
impact associated with fluoride and ammonia; however, no MIBK was 
detected in these wells. 

• Groundwater throughout the south and east area of the property exhibited 
elevated radioactivity. Radioactivity was most prevalent in the areas 
adjacent to .the ore processing residue ponds and the area lying east of these 
ponds and the Chemical "A" and Chemical "C" buildings. Elevated 
radioactivity was also detected in the groundwater downgradient (east) of the 



wastewater treatment impoundments. The groundwater underlying the 
southwest plant area exhibits elevated radioactivity as well, 

• . The shale bedrock groundwater-bearing zone does not appear to be impacted 

• 

• 

·• 

• 

• 

· by either chemical or radiological constituents of ·concern assoc_iated with 
plant operations. 

Surface water present in the southwest borrow pit area exhibits 
concentrations of barium, cadmium, lead, columbium, and tantalum. 
Am.mania was detected in one surface water sample from this· area at low 
concentrations. Surface water discharge samples contained relatively low 
concentration8 of ammonia, fluoride, and cadmium, MIBK was also identified 
in one surface water discharge sample (SS-001). 

Surface water was affected by radioactivity in two locations: NPDES 
Outfall 002 which discharges-storm water runoff from the surface area east 
of the Chemical "A" Building exhibited elevated radioactivity. Water from 
surface water Source S-1 located in .the southwest plant area also contains 
elevated radio111ctivity. 

The chemistry of the pond residues differs from pond to pond, as expected. 
However, the residues con~ned in each of the ponds ·appear to be fairly well 
homogenized. A variety of metals is present in each of the ponds on site, the 
most notable being chromium. Leachable ·concentrations of chromium in 
excess of 5.0 mg/I were identified in residue samples collected from Ponds 

. Nos. 2 and 3. MIBK was identified within Ponds Nos. 2, 3, 8, and 9 re$idues. 
Fluoride was detected in all pond residues with the highest concentrations 

: ·being identified in Ponds Nos; 2·and 3. Ammonia was present in each of the 
ponds at similar concentrations. 

The ore processing residues stored in Ponds Nos. 2 and 3 retain most of the 
radioactivity originally contained in the ores. The ore proces.sing residues. are 
licensed by the NRC as source materials. Radioactivity is also present 
throughout the wastewater treatment residue impoundments, Ponds Nos. 5, 
7, 8, and 9. · 

Surface contamination with radioactive materials is limited to roof $Urfaces . 
subject to deposition of fugitive dust and areas formerly utilized for the 
management or processing of ores and ore residues. These areas include the 
entire Chemical "C" Building and specific locations in the Chemical "A" 
Building and R&D l3uilding. Paved areas used for ore storage and 
transportation iocated west of the.Chemical "A" Building also exhibit surface 
contamination with radioactive materials. 

• . Based upon the results of air monitoring activities, airborne concentrations 
of TSP and radioactivity were below applicable standards at all times prior 
to and during the performance of the remedial assessment. 

• A groundwater divide in the unconsolidated zone of saturation is present on 
site which isolated the northwestern portion of the site from the remainder 
of the facility. This divide results in radial groundwater flow directions from 
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the northwestern plant area to the northeast, southeast, and southwest. 
Single well aquifer characterization tests indicated the hydraulic . 
conductivities and average linear groundwater velocities associated with the 

· three different flow directions were relatively low. The pumping test 
conducted on the shallow groundwater-bearing zone indicated that one 
groundwater well completed in this zone would not sustain pumping rates 
of much more than 0.1 gallon per minute for an extended period of time. 
Pumping of the well at this rate exhibited no effect on observation wells 
located no more than 35 feet away. 
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Tables 



Ground 
Surface 

Monitoring Elevation 
Well No. en emsl) 

MW-518 540.90 

MW-528 ·524.28 

MW-538 537.70 

MW-548 531.80 

MW-558 524.60 

MW-568 521.89 

MW-578 522.42 

MW-588 524.47 

MW-598 515.66 

See footnote at end of table. 

• •• 
Tablet 

Monitoring Well Installation Data Summary 
Faneteel, Inc. 

Muskogee, Oklahoma 

Top of PVC. 
Casing Groundwater Total Communication 

Elevation Elevation<1> Depth Interval 
(ft ems)) en emsl) (ft bge) (ft) 

542.75 511.45 31.8 13.0 - 35.0 

526.62 509.94 18.0 3.5 - 18.0 

539.53 511.69 33.5 13.0 - 33.5 

533.53 512.27. 30.0 11.0- 30.0 

526.70 508.49 22.5 6.0 - 22.5 

523.90 509.22 18.0 4.0 - 18.0 

524.44 . 510.80 19.0 2.5 -19.0 

526.69 507.93 23.0 4.0 - 23.0 

517.25 507.21 15.5. 4.0 -15.5 

Pe e 1of3 

Communication 
Zone 

Unconsolidated deposits 

Unconsolidated sediments 

Unconsolidated deposits 

Unconsolidated deposits 

Unconsolidated sediments 

Unconsolidated sediments 

Unconsolidated sediments 

Unconsolidated sediments 

Unconsolidated sediments 



Table 1 
(Continued) 

Pa 2 of3 
Ground Top of PVC 
Surface CBBing Groundwater Total Communication 

Monitoring Elevation Elevation Elevation<U Depth Interval Communication 
Well No. (ft amsl) (ft amsD (ft amsl) (ft bgs) (ft) Zone 

MW-60S 519.88 522.10 508.45 17.0 4.0 - 17.0 Unconsolidated sediments 

MW-61S 522.48 523.94 510.36 21.5 4.0 - 21.5 Unconsolidated sediments 

MW-62S 522.66 523.96 510.89 20.2 4.0 - 20.2 Unconsolidated sediments 

MW-638 534.32 535.42 509.15 33.5 14.5 - 33.5 Unconsolidated sediments 

MW-648 532.50 534.13 508.01 31.0 12.0 - 31.0 Unconsolidated sediments . 

MW-658 533.55 635.68 508.74 31.5 12.5 - 31.5 Unconsolidated sediments 

MW-668 520.83 522.53 509.57 22.0 5.0 - 22.0 Unconsolidated sediments 

MW-678 626.93 628.12 608.60 26.0 7.5 - 26.0 Unconsolidated sediments 

MW-688 527.78 529.89 509.33 26.8 9.0 - 26.8 Unconsolidated sediments . 

MW-69S 515;51 517.51 506.22 13.4 2.5 -13.4 Unconsolidated sediments 

MW-708 533.45 535.27 509.33 32.0 12.0 - 32.0 Unconsolidated sediments 

See footnote at end of table. 
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Table 1 

(Continued) 

Pe 3 of3 . 
Ground Top of PVC 
Surface Casing Groundwater Total Communication 

Monitoring Elevation Elevation Elevationm Depth Interval Communication 
Well No. (ft emsD (ft amsl) (ft amsl) (ft bge) (ft) Zone 

MW-718 526.91 529.46 505.57 24.0 5.5 - 24.0 Unconsolidated sediments 

MW-72S 512.12 513.79 503.83 19.5 3.5 - 19.5 Unconsolidated sediments 

MW-73S 519.82 521.40 506.38 14.0 3.5 - 14.0 Unconsolidated sediments 

MW-748 518.62 520.74 504.85 17.0 4.5,; 17.0 Unconsolidated sediments 

MW-758 510.81 511.65 504.99 9.0 3.5 - 9.0 Unconsolidated sediments 

MW-151D 540.65 542.63 491.58 70.0 57.5 - 70.0 McCurtain Shale 

MW-161D . 522.16 524.25 503.3 46.0 34.0 - 46.0 McCurtain Shale 

MW-167D 527.50 529.43 488.80 53.0 39.0 - 53.0 McCurtain Shale 

MW-174D 518.51 620.32 499.31 38.0 27.0 - 38.0 McCurtain Shale 

moroundwater elevations for Welle MW-518 through MW-758 were measured on March 4, 1993. The groundwater 
elevation for Wells MW-151D, MW-161D, MW-167D, and MW-174D were meesured on April 21, 1993. . 



/ 

. 1'able 2. 
'Typical Concentration Ranges, 

Proposed RCRA Corrective Action Levels, and 
1'CLP Action Levels for Soils 

Fansteel, Inc. 
Muskogee, Oklahoma 





Tables 
(Continued) 

p e 2 of58 
SamEle Identification and Date 

B2 . B3 BS B4 B4 
(27-31) (0-2) (7-9.5) (2-4.5) (7-10) 

Parameter Units 4/ll91 "'1JJ1 411/91 4/1191 4/1/91 

Total Analy11e11: 
Silver mg/Jtg <10 <10 <10 <10 <10 
A.nlenic mg,i)tg 0.1 1.8 1.6 2.2 3.3 
Barium ~g <100 <100 100 <100 <100 
Cadmium m g <10 <10 <10 <10 <10 
Calcium = 1500 8200 1800 84000 11600 
Chromium <10 11 17 62 15 
Mercury = <().01 <().01 0.11 0.04 0.28 
Nickel <10 <10 13 <10 11 
Lead mg/Jtg <10 <10 <10 <10 <10 
Antimony = <10 <10 <10 <10 <10 
Selenium <1 <l <l. <l <1 
Tin mg/Jtg <100 <100 <100 130 <100 
Columbium mg/Jtg 21 72 45 320 38 
Tantalum mi'Jcg 10 65 18 330 16 
Fluoride ~ 23000 150 150 720 130 
Gro1&Alpha ii 12.0±7.1 2.3±0.7 1.4±0.6 1.2±0.5 1.2±0.5 
GroBBBeta · pcrfg 16.0±11.9 3.0±0.9 3.1±0.8 0.9±0.7 1.9±0.8 
Isotopes: . 

Uranium-233 & 234 pQi/ 
Uranium-235 i>Q~ 
Uranium-238 i>Q~ 
Thorium-228 i>Q~ 
Thorium-230 pg~ Thorium-232 
Lead-210 @46 KeV ~~ 
Thorium-234@ 63.3 KeV pC~ 
Thorium-234 @ 92.6 KeV c· 
Protactinium-234m@ 1001 KeV ~c~ 
Radium 226 pC~ 
Lead-214@ 295.2 KeV 

t8t'A Lead-214@ 352.0 KeV 
Bismuth-214 @ 609.4 KeV i>Q~ 
Bismuth-214@ 1120.4 KeV i>Q~ 
Biemuth-214@ 1764.7 KeV pC~ 
Actinium-228@338 KeV ~~ Actinium-228@911 KeV 
Actiniuin-228@ 968 KeV pC~ 
Lead-212@ 238 KeV 

t8t'A Bismuth-212@ 727 KeV 
Thallium-208 @ 583 Ke V pC~ 
Uranium-235@ 143 KeV pCt'A 
Potassium-40@ 1460 KeV j>C'g 

ASTM Analysis: 
~NH3-N 260 2 <2 <2 <2 Ammonia 

rur1fate 
p nits . . . 

mg/kg <20 260 60 340 240 
TCLP Metals: 

Silver ~ Arsenic 
Barium =a Cadmium 

·chromium ~ Mercury 
Nickel ~ Lead 
Selenium mWl 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units ~with Deionized Water 
PR After Addition of 1 Normal HCL pH units 
~TCLP Extract · pH units 

· nt of Sample Extracted g 
Volatile Olanic Analyses: 

J.lg/kg 5700 <50 <50 <50 <50 4-Methyl- -pentanone (MIBK) 

See footnotes at end of table. 



Table 3 
(Continued) 

p 3 of58 
Sam2le Identification and Date 

B5 B5 B5 B6 BS 
(0.0.5) (9.0-10.5) (20.0-22.5) (().().5) ,(2.0-4.5) 

Parameter Units 2131'93 _2/31'93 21&'93 2/3193 2/3193 

Total Analyae11: = Silver <2.3 <2.1 <2.4 <2.2 <2.5 
Anenic 0.72 1.5 1.2 0.70 1.7 
Barium mm 29 100- 270 46 100 
Cadmium mm <2.3 3.0 3.3 <2.2 3.2 
Calcium .:m 500 1500 1900 760 3400 
Chromium 4.9 18 17 67 25 
Mercuey mm 0.091 c:0.057 c:0.060 c:0.058 0.12 
Nickel mg/}tg <12 13 24 <11 13 
Lead mg/}tg 3.2 5.4 6.1 7.6 8.9 

·Antimony mm <23 <21 <24 <22 <25 
Selenium mg/Jtg c:0.23 <0.23 <0.24 <0.23 c:0.25 
Tin mi/Jti <12 18 15 <11 23 
Columbium = 1.2 9.2 7.2 2.3 12 
Tantalum · 2.3 13 13 3.5 14 
Fluoride ~ 92 150 150 62 240 
Gro1111Alpha 14±5 14±7 10±4 15±5 
GroGll Beta ~ 22::1:5 23±6 24±5 23±5 
Iaotope11: 
· Uramum-233 & 234 ·~ Uranium-235 i>Q~ Uranium-238 
Thorium-228 i>Q~ 
Thorium-230 i>Q~ 
Thorium-232 i>Q~ 
Lead-210 e 46 Ke\7 i>Q~ . 
Thorium-234 e 63.3 KeV i>Q~ 
Thorium-234@92.6KeV i>Q~ 
Protactinium-234m e 1001 KeV ~~ 
Radiuui226 i>Q~ 
Lead-214 e 295.2 KeV i>Q~ 
Lead-214 e 352.0 KeV ~~ 
Biamuth-214 e 609.4 KeV ~~ 
Bismuth•214@ 1120.4 KeV pC~ 
Biamuth-214@ 1764.7 KeV ~m Actinium-228"@ 338 KeV 
Actinium-228@ 911 KeV ~ 

• Actinium-228 e 968 KeV Pc~ 
Lead-212 e 238 Kev ~~ 
Biimuth-212 e 727 KeV i>Q~ 
Thallium-208 @ 583 KeV c~ 
Uranium-235 e 143 KeV ~~ 
Potassium-40@ 1460 KeV pc~ 

ASTM Analysis: 
~NH3-N <2.0 <2.0 <2.0 <2.0 Ammonia _;. 7.6 

§~rate nits 6.59 6.60 5.23 7.03 7.83 
mg/kg 44 46 24 38 110 

TCLP Metals: 
Silver ~ '<0.10 
Arsenic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium =a c:0.10 
Mercuey <0.010 

. Nii:kel ~ <1.0 
Lead <0.10 
Selenium mill <0.10 

TCLP Extraction Fluid Data: 
No.1 Extraction Fluid 

~with Deionized Water · . pH units 6.68 
PH After Addition of 1 Normal HCL pH units 1.56 
~of TC LP Extract pH units 4.95 

ount of SamP.le Extracted g 40.0 
Volatile O~anic Analyses: 

11glkg <1500 <1500 <1600 <1500 <1600 
~ 4-Methyl. -pentanone CMIBK) 

See footnotes at end of table. 



Tables 
(Continued) 

·p 4 of58 
Sam:ele Identification and Date 

B6 B6 B7 B7 B7 
(7.0°9.5) (24.6-27 .0) . (<M>.5) (4.5·7.0) (24.5-27.0) 

Parameter Units 213193 21'.W3 7J3/93 . 7J3/93 21&'93 

Total Analyses: = <2.5 Silver <2.3 <2.1 <2.1 
Anenic 2.5 0;67 . 1.9 0.63 
Barium = 32.o 38 120 64 
Cadmium 3.3 <2.3 3.8 <2.1 
Calcium mg/Jti 2300 600 1700 1500 
Chromium = 17 5.5 21 12 
Mercu!)' <0.063 <0.059 <().060 <0.053 
Nickel = 14 <10 11 <10 

• 
Lead 8.2 6.6 8.7 2.3 
Antimony mi1ti <25 <23 <21 <21 
Selenium mW)tg <0.25 <0.23 <().24 <0.21 
Tin mg/Jtg 16 <11 20 <10 
Columbium = 6.3 2.3 8.4 4.2 
Tantalum 11 3.5 14 5.3 
Fluoride ii . 170 190 400 130 
Grau Alpha 14±6 11±5 12:1:5 17±7 14±6 
Grau Beta· lltt5 24±5 18±5 24±6 . 25±5 
Isotopu: 
Uranium-233 & 234 ~ Uranium-235 
Uranium-238 ~ Thorium-228 
Thorium-230 ~ Thorium-232 
Lead-210 e 46 KeV PQY4 
Thorium-234"@ 63.3 KeV ~ 
Thorium-234 e 92.6 KeV ~ Protactinium-234m@ 1001 KeV 
Rad.Nm 226 pqr4 
Lead-214 @ 295.2 KeV pgr4 . 
Lead-214 @ 352.0 KeV PQY4 
Biam'ulh-214@ 609.4 KeV i>Q~ 
Biamuth-214@ 1120.4 KeV i>Q~ 
Biamuth-214 @ 1764. 7 KeV pqr4 
Actinhim-228 @ 338 KeV pqr4 
Actinium-228 @ 911 KeV pqr4 . 
Actinium-228 @ 968 KeV pq~ 
Lead-212 @ 238 KeV PQY4 
Biimuth-212@ 727 KeV pq~ 
Thallium-2'°8 @ 583 KeV · pq~ 
Uranium-235@ 143 KeV ~ Pot.uaium-40@ 1460 KeV 

ASTM Analy11i11: 
~NH3-N <2.0 <2.0 <2.0 <2.0 Ammonia 

fuirate 
nits 6.26 7.77 9.32 6.02 

mg/kg . 124 44 118 240 
TCLP Metals: 

Silver =1 Anenic 
Barium ~ Cadmium 
Chromium ~ Mercu!)' 
Nickel :J Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraction Fluid 

J>Runits PH with Deionized Water 
~Aft.er Addition of 1 Normal HCL pH units 
~ ofTCLP Extract. . pHunita 

ount of Sample Extracted g 
Volatile O]anic Analyses: 

µg/kg <1600 <1500 <1500 <1400 ( 4-Melhyl- -pcnlanone CMIBK) 

See footnotes al end or table. 



Tables 
(Continu~) 

p e 5 or58 
Saml!le Identification and Date 

BS BS B8 B8 B9 
(0..0.5) (9.5-12.5) (2~0-3.5) (24.5-27 .0) (0-0.5) 

.. Parameter Units 2/4193 2/4193 2/4193 2/4193 2/2193 

Total Analyses: 
Silver = <2.3 .<2.3 <2.5 <2.4 
Anenic 2.4 4.9 15 2.5 
Barium mm 43 60 54 95 
Cadmium mg/Jtg <2.3 <2.3 <2.5 <2.4 
Calcium = 3200 . 20000 1500 2200 

· Chromium 9.0 14 7.5 12 
Mercur,Y ~ <0.057 <0.057 <().061 «>.061 
Nickel = <11 <11 <12 12 
Lead 7.3 5.1 5.9 9.0 
Antimony znMq.· <23 <23 <25 <24 
Selenium - mm <0.23 <0.23 <0.25 <0.24 
Tin = -<11 13 <12 <12 
Columbium 15 19 6.0 14 
Tantalum - mg/Jti 9.1 10 9.8 18 
Fluoride ~ 360 . 330 150 120 
GrouAlpha 60±11. 19±7 20±7 14±7 
Groaa:Beta pc~ 40±7 18±7 26±6 24±6 
Iaotopes: 
Uranium-233 & 234 pQ~ 3.4±0.5 . 
Uranium-235 PQ~ 0.0±0.1 
Uranium-238 PQ~ 2.8±0.4 
Thorium-228 PQ~ 4.6±0.6 
Thorium-230 PQ~ 3.6±0.5 
Thorium-232 · -pg~ 4.8±0.6 
·Lead-210@ 46 KeV p~ 1.4±0.8 
Thorium-234 @ 63.3 KeV 3.2±0.8 
Thorium-234@ 92.6 KeV ,~~ 4.li<l.8 
Prot.act.inium-234m@ 1001 KeV 0.0±7.4 

· Radium226 t8l'l 4.9±0.9 
Lead-214 @ 295.2 KeV PQ~ 3.4±0.4 
Lead-214 @ 352.0 KeV PQ~ 3.3±0.2 
Bismuth-214 @ 609.4 KeV pC~ 3.4±0.2 
Biamuth·214@ 1120.4 KeV ~m 3.6±0.5 
Biamuth-214@ 1764.7 KW 3.li<l.5 
Actinium-228@ 338 KeV PQ~ 5.0±0.4 
Ac:tinium-228@ 9UKeV PQ~ 5.3±0.4 
Actinium-228@ 968 KeV pCm 5.2±0.6 
Lead-212@ 238 KeV _ 4.3±0.2 
Bismuth-212@ 727 KeV ~i'l 6.2±1.5 
Thallium-208@ 583 KeV pC~ 4.9±0.3 
Uranium-235@ 143 KeV t8~ 0.28±0.19 .· 
Potaaililim-40@ 1460 KeV 17±1 

ASTM Analysis: 
~NH3-N 2.6 :. 30 <2.0 <2.0 Ammonia 

fuirate 
p nits . 7.33 11.94 7.57 6.47 

mg/kg 160 80 240 . 54 
TCLP Metals: 

Silver =a Anenic 
Barium ~ Cadmium 
Chromium ~ Mercury . 
Nickel =a Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraction Fluid -

pHunit11 J>!! with Deionized Water · 
PR After Addition or 1 Normal HCL pHunita 
~ orTCLP Extract pHunita 

ount or SamP.le Extracted g 
.Volatile ~anic Analyses: . 

µ.g/kg <1500 <1500 <1600 . <1600 
f 

4-Methy). ·pentanone (MIBK) 

See footnotes at end or table. 



Tables 
{Continued) 

p e 6 of SS 
Saml!le ldentificat:ion and Date 

B9 B9 BlO BlO BlO 
(12.0-~5.0) (15.0-17.0) (0-0.5) (2.04.5) (14.5-17.0) 

Parameter Units 212193 212193 212193 2.t'V93 2$93 

Total Analyses: 
Silver = <2.5 <2.3 <2.3 <2.3 <2.4 
Anenic 2.3 2.0 0.77 0.49 6.2 
Barium = 53 97 69 91 64 
Cadmium <2.6 <2.3 3.0 3.6 <2.4· 
Calcium = 3400 2000 2300 2600 1800 
Chromium 9.0 15 17 23 10 
Mercury m~ <0.063 <0.062 <0.062 <0.060 <0.63 
Nickel mg/Jtg <13 <12 18 20 <13 
Lead = 4.9 3.7 4.7 6.3 7.1 
Antimony <25 <23 <23 <23 <24 
Selenium m~ <0.25 <0.25 <(J.25 <0.24 <(J.25 
Tin m~ <13 12 16 <12 <12 
Columbium m~g 7.5 6.0 7.4 7.2 7.5 
Tantalum 1 m~ 10 8.7 11 12 11 
Fluoride 1:rvJ 220 210 130 140 62 
Gt"ou Alpha v 12±7 14±7 18±6 42:1:9 13±5 

. Groaa Beta pc~ 24±6 23±6 27±5 33±7 24±5 
Iaoto~s: 
Uranium-233 & 234 pQi/ 2.2±0.3 
Uranium-236 ~m 0.0±0.1 
Uranium-238 ~m 2.5±0.3 
Thorium-228 ~m 1.1±0.3 
Thorium-230 PQm 2.9±05 
Thorium-232 cm 1.2±0.3 

· Lead-210 @46 KeV Pcm 4.6±0.9 
Thorium-234 @ 63.3 KeV ~m 2.8±0.6 
Thorium-234 @ 92.6 KeV pcm 3.4±0.5 
Protactinium-234m @ 1001 KeV PQ' 52±23 
Radium226 pcm 4.5±0.7 
Lead-214 0295.2KeV c· 3.0±0.3 
Lead-214 0 352.0 KeV ~~ 2.7±0.2 

- -- - - - Bismut.h.214 0 609.4 KeV pcm 2.7±0.2 
Bismuth-214 0 1120.4 KeV pg~ 3.0±0.5 
Bismuth-21401764.7KeV 2.5±0.5 
Actinium-228@ 338 KeV ~m 1.3±0.3. 
Actinium-228@ 911 KeV ~~ 1.3±0.3 
Actinium-228 @ 968 KeV c~ 1.5±0.3 
Lead-212@ 238 KeV ~m 1.3±0.1 
Bismuth-212@ 727 KeV PQm . 
Thallium-208@ 583 KeV ~m 1.4±0.2 
Uranium-235 0 143 KeV ~~ 0.15±0.14 
Potaasium40@ 1460 KeV pc~ 19±1 

ASTM Analysis: 
~NH3-N <2.0 <2.0 <2.0 <2.0 <2.0 Ammonia· 

~rate 
p nits . 6.91 6.44 6.45 6.99 6.14 

mg/kg 10000 4200 100 220 340 
TCLP Metals: 

Silver :$! Anenic 
Barium mi1 
Cadmium ·=3 Chromium 
Mercury =i Nickel 
Lead =1 . Selenium 

TCLP Extraction Fluid Data: 
Extraction Fluid 

J>!!units J>!! with Deionized Water 
~After Addition of 1 Normal HCL pH unit.a fi ofTCLP Extract jiHunits 

ount ofSamP.le Extr~d g 
Volatile O~anic :Analyses: 

µ.g/kg <1600 <1600 <1600 <1600 <1600 4-Methyl- -pentanone CMJBK) 
I 

See footnote• at end or table. 



Tahle S 
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p 7 of58 
Saml!le Identification and Date 

Bll Bll Bll Bl2 Bl2 
(0-0.5) (0.5-2.0) (14.5-17 .0) (0-0.5) (7.5-10.0) 

Parameter Units 212193 212193 2/2193. 2/3193 2/3193 

Total Anal)'lles: 
Silver mg..?tg <2.1 <2.4 <2.4 <2.2 <2.4 

· Anenic = 1.3 1.1 4.3 2.4 1.7 
Barium 67 170 180 100 35 
Cadmium mm 2.8 3.1 3.7 3.1 2.7 
Calcium mm . 1700 2100 2500 1900 1800 
Chromium mm 22 17 18 21 14 

· Mercury mg.?tg <0.062 <0.060 <().~ 0.12 0.091 
Nickel ~g 11 16 19 11 <12 
Lead m g 9.0 8.4 6.8 11 5.8 
Antimony mm <21 <24 <24 .<22 <24 
Selenium· mm <0.25 <0.24 <0.25 <0.24 <0.24 
Tin mg,i)tg 18 14 16 19 13 
Columhium mm 9.9 11 11 9.5 7.3 
Tantalum mm 15 19 24 13 11 
Fluoride ~g 81 120 220 220 220 
GroasAlpha ii 18±8 18±8 10±6 14±5 9±4 
Groas Beta pcl'fg 21±6 22t6 25±6 20±5 . 26±5 
Iaoto~s: 
Uranium-233 & 234 ~ Uranium-235 -
Uranium-238 pgl'l -
Tborium-228 cl'l p~ · Thorium-230 ~l'l Thorium-232 
I.ead-210 0 46 KeV pgl'l 
Thorium-234 0 63.3 KeV c~ 
Thorium-234@ 92.6 KeV ~~ 
Protactinium-234m@ 1001 KeV i>Q~ 
Radium226 pg~ 
I.ead-214 0 295.2 KeV i>Q~ 
I.ead-214@ 352.0 KeV c~ p l'l Bismuth-214@ 609.4 KeV pg~ Bismuth-214 @ 1120.4 KeV 
Bismuth-214@ 1764.7 KeV ~~ 
Actinium-228 @ 338 Ke V pcm 
Actinium-228 0 911 KeV ~ti Actinium-228 0 968 KeV 

• I.ead"212 0 238 KeV PQ!'l 
Bismuth-212@ 727 KeV PQ!'l 
Thallium-208@ 583 KeV PQ!'l 
Uranium-235@ 143 KeV i>Q~ 
Potassium-40@ 1460 KeV pcl'fg 

ASTM Analysis: 
~3-N <2.0 <2.0 <2.0 <2.0 <2.0 Ammonia 

fu1rate 
p nits 6.85 6.58 6.53 7.38 6.32 

mg/kg - 90 144 300 72 52 
TCLP Metals: 

Silver ~ Arsenic 
Barium ~ Cadmium 
Chromium ~ Mercury 
Nickel ~ Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units ~ with Deionized Water 
PH Aft.er Addition of 1 Normal HCL pH units 
~ ofTCLP Extract pH units 

ount of Sample Extracted g 
Volatile 01anic Analyses: 

µ.g/kg <1600 <1600 <1500 <1500 <1600 ·4-Methyl- -pent.anone CMIBK) 
/ 

~footnotes at end of table. 
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p 8 of58 
Sam:ele Identification and Date 

Bl2 BlS Bl3 Bl3 Bl4 
(17 .5-19.0) (0-0.5) (0.5-2.5) (24.5-27.0) (0-0.5) 

·Parameter Units 2r.W3 212193 2/'2/93 21'1193 2/'2/93 

Total Analyse1: =: <2.1 <2.4 Silver <2.4 <2.0 <2.3 
Anenic 5.9 2.0 2.7 3.8 2.1 
Barium mg/)£i 170 220 130 140 66 
Cadmium mil!£i 2.9 2.8 3.6 3.2 <2.3 
Calcium mw._kg 2000 1100 1500 1800 1200 
Chromium mg/)tg 16 16 27 14 13 
Merc1ny = <0.063 <().059 <().057 <0.062 <0.060 
Nickel 15 17 15 17 11 
I.ad mg/)£i 5.6 8.3 6.5 5.8 7.7 
Antimony = <24 <21 <20 <24 <23 
Selenium <0.25 <0.24 <0.23 <0.25 <().24 
Tin = 13 11 15 <12 <11 
Columbium 8.7 11 11 10 12 
Tantalum mg/}ti 15 20 18 20 17 
Fluoride ~ 220 90 170 54 110 
Grau Alpha ii 14±5 21±8 17±8 12±7 28±8 
Grau Beta pc~ 25±5 26±6 22±6 24±6 24±6 
Isoto~1: 
Uranium-233 & 234 pQi/ 0.5±0.3 
Uranium-235 i>Q~ 0.1±0.1 
Uranium·238 i>Q~ 0.5±0.2 
Thorium·228 i>Q~ 1.4±0.3 
Thorium-230 i>Qm 0.9±0.3 
Thorium-232 i>Qm 1.2±0.3 
Lead-210 @ 46 KeV i>Qm 1.4±0.6 
Thorium-234 @63.3 KeV i>Qm 0.82±0.42 
Thorium~234 @ 92.6 KeV pC~ 1.3±0.4 
Pri>tact.inium-234m@ 1001 KeV c· 0.0±5.9 
Radium226 ~m 1.8±0.6 
Lead-214 @ 295.2 KeV i>Qm 1.3±0.2 
Lead-214 @ 352.0 KeV i>Qm 1.2±0.1 
Biamuth-214@ 609.4 KeV pC~ 1.0±0.2 
Biamuth-214@ 1120.4 KeV c· 1.3±0.4 
Bismuth-214@ 1764.7 KeV ~m 0.75±0.31 
Actinium-228@ 338 KeV i>Q~ 1.4±0.2 
Actinium-228 c 911 KeV i>Qm 1.4±0.2 
Actinium-228@968 KeV PQ~ 1.4±0.4 
Lead-212@ 238 KeV i>Q~ 1.0±0.1 

· Bismuth-212@ 727 KeV i>Qm 2.1±0.6 
Thallium·208 @583 KeV i>Q~ 1.4±0.2 
Uranium·235@ 143 KeV i>Qm 0.00±0.9 
Pot.usium-40@ 1460 KeV pc~ 13±1 

ASTM Analysis: 
~~3-N <2.0 <2.0 <2.0 <2.0 <2.0 Ammonia 

~~fate p mts 6.81 6.84 7.22 7.42 6.68 
mg/kg , 600 66 66 72 320 

TCLP Metals: 
Silver ~ <0.10 
Aneiiic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium ~ <0.10 
Mercury <0.010 
Nickel ~ <1.0 
Lead <0.10 
Selenium mWl <0.10 

TCLP Extraction Fluid Data: 
No. l Extraction Fluid 

~ with Deionized Water pH units 7.53 
ii!! After Addition of 1 Normal HCL pH units 1.68 
~ ofTCLP Extract pH units 4.95 

aunt of Sample Extracted g 40.0 
Volatile O~anic Analyses: 

µg/kg <1600 <1500 <1500 <1600 <1600 4·Methyl- pentanone (MIBK) 

See footnotes at end or table. 
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Samele Identification and Date 

Bl4 Bl4 Bl6 Bl6 Bl6 
(2.6-6.0) (26.5-27.5) (0-0.5) (6.0-7.6) (9.2-10.0) 

Parameter Units .212193 2/'Ml3 2/2/93 212/93 2/2/93 

Total Analyses: = Silver <2.1 <2.5 <2.0 <2.1 <2.1 
Anenic 2.0 6.8 2.6 1.8 0.55. 
Barium ~ 68 70 110 66 140 
Cadmium <2.1 <2.5 <2.0 <2.1 <2.1 
Calcium :m 1400 1800 10000 1400 3400 
Chromium 9.8 9.2 38 8.8 81 
Men:ury = <0.067 <().063 0.068 <0.061 <().059 
Nickel <ll <12 <10 <11 <11 
Lead mgt}tg 4.6 6.8 6.3 3.8 4.9 
Antimony m~ <21 <26 <20 <21 <21 
Selenium mg,Jtg <0.23 <0.25 <0.22 <0.24 <0.24 
Tin m~g <ll <12 25 <11 170 
Columbium m~g 9.0 10 53 6.1 11 
Tantalum mg,Jtg 12 24 17 12 7.1 
Fluoride ®g 

170 300 470 640 9100 
GrollilAlpha 20±7 17±7 38±8 15±6 
Grou Beta pC~ 25±6 25±6 27±5 23±6 
lsoto~s: 
UJ'a!rium-233 & 234 pQif 0.5±0.3 
Uranium-235 pg~ 0.4±0.1 
Unnium-238 PQ~ 0.7±0.2 
Thorium-228 pg~ 2.4±0.6 
Thorium-230 c~ 1.6±0.4 
Thorium-232 Pc~ 1.1±0.3 
Lead-210 @ 46 KeV k~ 3.4±0.8 . 
Thorium-234@ 63.3 KeV PQ~ 1.2±0.7 
Thorium-234 0 92.6 KeV c~ 1.9±0.7 
Protactinium-234m@ 1001 KeV k~ 0.0±5.9 
Radium226 pg~ . 
Lead-214 0 295.2 KeV ~~ 2.2±0.3 
Lead-214 0 352.0 KeV 2.3±0.l 
Bismuth-214 0 609.4 KeV pg~ 2.3±0.2 
Bismuth-214 0 1120.4 KeV 2.3±0.4 
Bismuth-214 0 1764.7 KeV Pc~ 2.3±0.4 
Actinium-228@ 338 KeV ~~ 2.4±0.3 
Actinium-228@ 911 KeV pC~ 2.4±0.2 
Actinium-228@ 968 KeV pg~ 2.8±0.5 
Lead-212@ 238 KeV 1.7±0.1 
Bismuth-212 0 727 KeV Pc~ . 
Thallium-208 0 583 KeV k~ 2.2±0.2 
Uranium-235 0 143 KeV pg~ 0.00±0.10 
Potu11ium-40@ 1460 KeV pc~ 15±1 

ASTM Analysis: 
~NH3-N <2.0 <2.0 <2.0 <2.0 44 Ammonia 

f1rate 
p nits . 6.85 6.52 7.61 5.63 4.57 

mg/kg 130 72 72 174 46 
TCLP Metals: 

Silver ::3 <0.10 
Arsenic . <0.10 

·Barium ~ <10 
Cadmium <0.10 
Chromium ~ <0.10 
Mercury <0.010 
Nickel ~ <1.0 
Lead <0.10 
Selenium m8fl <0.10 

TCLP Extraction Fluid Data: 
No. l Extraction Fluid 

~ with Deionized Water · pHunitn 4.62 
~ Aft.er Addition of 1 Normal HCL pH units . 
~ ofTCLP Extract pH units 4.60 

ount of Sample Extracted g 50.0 
Volatile O~anic Analyses: 

µg/kg <1500 <1600 <1400 <1600 2000 / 4-Methyl- -pentanone (MIBK) ' 

See footnotes at end of table. 
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Pa 10 of58 
Samele Identification and Date 

B15 B17 B17 B17 B19 
(10-12) (0-0.5) (0.5-2.5) (17 .5-19.2) (0-0.5) 

Parameter Units 2/'}J93 2/'}J93 212/93 212/93 212/93 

Total Analyees: 
Silver = <2.0 <2.3 <2.3 <2.1 
Anenic 2.9 2.0 0.79 1.6 
Barium mg/]tg 37 75 250 85 
Cadmium = 2.0 <2.3 2.5 <2.1 
Calcium 140000 2900 2300 89000 
Chromium mg/Jtg 17 <12 13 14 
Mercury mg/Jtg <Cl.053 <().060 <Cl.061 <().058 
Nickel mg/]tg <10 <12 16 <11 
Lead mg/]tg 3.1 1.9 3.7 2.3 
Antimony mg/]tg <20 <23 <23 <21 
Selenium ~ 0.32 <Cl.24 <Cl.24 <Cl.23 
Tin <10 <12 <12 12 
Columbium mm 10 6.0 6.1 9.3 
Tantalum mm 19 11 9.7 20 
Fluoride ~ 170 170 240 380 
GroasAlpha ii: 10±5 6±5 27±8 16±7 17±6 
Gro111 Beta pc~ 28±5 5±5 22±6 26±6 19±5 
Iaoto~11: 
Uranium-233 & 234 pQi/ 0.3±0.2 
Uranium-235 c~ 0.0±0.l 
Uranium-238 ~~ 0.5±0.2 
Thorium-228 PQ~ 2.7±0.5 
Thorium-230 ~~ 11±1 
Thorium-232 pC~ 2.6±0.5 
Lead-210 @ 46 KeV pg~ 1.9±0.8 
Thorium-234 @63.3 KeV 1.8±0.6 
Thorium-234@ 92.6 KeV ~~ 2.5±0.6 
Protact.inium-234m@ 1001 KeV pC~ 0.0±7.1 
Radium226 ~~ 3.4±0.6 
Lead-214@ 295.2 KeV 1.5±0.3 
Lead-214@ 352.0 KeV pC~ 1.6±0.1 
Biamuth-214@ 609.4 KeV 1.6±0.2 
Biamuth-214@ 1120.4 KeV ~~ 2.0±0.5 
Bi11muth-214@1764.7KeV PQ~ 1.8±0.4 
Actinium-228@ 338 KeV PQ~ 1.9±0.3 
Actinium-228@ 911 KeV ~~ 1.9i.<l.3 

• Actinium-228@ 968 KeV ~~ 2.0±0.5 
Lead-212@238 KeV pC~ 1.5±0.l 
Bismuth-212@ 727 KeV c· 2.6±0.9 
Thallium-208 @583 KeV ~~ 1.8±0.2 
Uranium-235@ 143 KeV ~~ 0.13±0.09 
Potaaaium-40@ 1460 KeV pc~ 17±1 

ASTM Analysis: 
Ammonia ~NH3-N <2.0 4.8 <2.0 <2.0 

~lfate p nits 7.96 7.06 6.75 7.72 
mg/kg 1420 320 150 380 

TCLP Metals: 
Silver mg/] 
Arsenic ~ Barium 
Cadmium ~ Chromium 
Mercury =a Nickel 
Lead =i Selenium 

TCLP Extraction Fluid Data: 
Extraction Fluid 
JI!! with Deionized Water pH units 
~After Addition of 1 Normal HCL pH units 
~ ofTCLP Extract · pH units 

ount of Sample Extracted g 
Volatile Olanic Analyses: 

µ.g/lcg <1400 <1500 <1600 <1500 !' 4-Methyl- -pentanone (MIBK) 

See footnotes at end of table. 



Table 8 
(Condnued) 

Pa 11 of58 
Sam2le Identifu:.ation and Date 

B19 B19 Bl9 B20 B20 
(2.0-3.4) Cl·U-16.8) (14.4-17.0) (().().5) (~.5-4.0) 

Parameter Units 2N93 212193 212193 2/1193 211/93 

Total Analyae1: = Silver <2.3 <2.1 .<2.4 <2.4 
Arsenic 1.1 1.9 ' 3.5 1.3 
Barium = '1'1 68 66 47 
Cadmium <2.3 <2.1 . <2.4 <2.4 
Calcium = 1300 1300 4900 1100 
Chromium 13 12 22 6.0 
Mercuty mgJ]ti <0.059 <0.060 0.090 <0.062 
Nickel = <12 <10 <12 <12 
Lead 4.8 4.7 12 4.4 
Antimony = <23 <21 <24 <24 
Selenium <0.23 <0.24 <0.24 <0.25 
Tin = <12 <10 . <12 <12 
Columbium '1.1 4.8 24 1.2 
Tantalum mgJJtg 11 11 15 2.5 
Fluoride ®: 240 . 280 . 1500 200 
Gro11Alpha 14±5 16::1:5 15±6 
GrouBeta pcf4 20::!:5 24::1:5 25#j 
lloto~ll! 
Uranium-233 & 234 pgi! 
Uranium-235 rm Uranium-238 
Thorium-228 rm Thorium-230 . 
Thorium-232 PQ~ 

· Lead-210 O 46 KeV PQ~ 
Thorium-234 0 63.3 KeV PQ~ 
Thorium-234 @ 92.6 KeV PQ~ ~ 

Protactinium-234m@ lOOll{eV PQ~ 
Radium226 PQ~ 
IA:ad-214 O 295.2 KeV pC~ 
Lead-214 o 352.0 KeV ~~ Biimuth-214 @ 609.4 KeV 
Biimuth-214 0 1120.4 KeV rm Biamuth-214 0 1764.7 KeV . 
ActiniUm-228@ 338 KeV PQ~ 
Actinium-228@ 911 KeV c~ 
Actinium-228 e 968 Kev rm Lead-212@ 238 KeV 
Bismuih-212 e 727 KeV PQ~ 
Thallium-208 0 583 KeV PQ~ 
Uranium-235 0 143 KeV PQ~ . 
Potusium-40@ 1460 KeV pcf4 

ASTM Analy1i1: 
~NH3-N <2.0 '<2.0 <2.0 <2.0 Ammonia 

~rate nit.I 6.42 6.51 7.81 7.62 
mg/kg '16 122 '12 54 

TCLP Metals: 

~ Silver 
Arsenic . 
Barium =a Cadmium 
Chromium ~ Mercury . 
Nickel ·mil! 
Lead ~ Selenium 

TCLP Extraction Fluid Data: 
Extract.ion Fluid 

pH units ~ with Deionized Water 
PH Aft.er Addition or 1 Normal HCL PH units 
~ ofTCLP EXtract Pffunits 

aunt of Sample Extracted I 
Volatile O~anic Analyses: · 

µglkg <1500 <1500 <1600 <1600 4-Met.hyl- -pcnt.anone (MIBK) 

See footnotes at. end of table. 



Table S 
(Continued) 

Pa 12 orss 
. Samele Identification and Date 

B20 B21 B21 B21 B22 
. (6.0-7.0) (~.5) (0.5-2.6) (2.5-3.6) (0-0.5) 

Parameter Unita 2/1193 211193 2/1/93 2/1193 21&'93 

Total Analyses: 

·~~ mg!q <2.3 <2.3 <2.2 <2.3 <2.5 = "4.8 3.0 2.0 1.3 u 
Barium 110 69 65 44 110 
Cadmium mm 2.7 <2.3 <2.2 <2.3 <2.6 
Calcium = 1300 1500 1100 1500 2100 
Chromium 24 9.1 8.2 6.0 18 
Mercury ·mm <0.062 <0.060 <0.064 <0.061 0.070 
Nickel = 16 <11 <11 <12 16 
Lead 12 8.5 6.3 2.2 36 
Antimony = <23 <23. <22 <23 <25 
Selenium <0.25 <0.24 <0.26 <0.24 <0.25 
Tin mg/q <11 <11 <11 <12 21 
Columbium mi/Jci 2.5 "4.8 5.1 <1.2 28 
Tantalum mgt}tg 6.2 6.0 10 <1.2 14 
Fluoride ~ 200 310 2000 240 5600 
GrouAlpha ii 56±10 
GrouBeta pc~ 42±£ 
Isoto~s: 
Uranium-233 & 234 pC~ 3.6±0.4 
Uranium-235 pg· 0.3±0.1 
Uranium-238 ~ 3.3±0.4 
Thorium-228 2.1±0.4 
Thorium-230 i>Q~ 6.1±0.7 
Thorium-232 c~ 2.1±0.4 
Lead-210 0 46 KeV ~~ 4.2±1.5 
Thorium-234 0 63.3 KeV i>Q~ "4.0±0.7 
Thorium-234 0 92.6 KeV i>Q~ 3.4±0.7 
Protactinium-234m@ 1001 KeV i>Q~ 0.0±7.7 
Radium226 pC~ 7.8±0.8 
Lead-214 0 295.2 KeV t8~ 4.4±0.4 
Lead-214 0 352.0 KeV 4.6±0.2 
Bismuth-214 0 609.4 KeV i>Q~ 4.3±0.2 
Bismuth-214 0 1120.4 KeV i>Q~ "4.8±0.6 
Bismutn-214 0 1764.7 KeV i>Qm "4.4±0.6 
Actinium-228@ 338 KeV pg~ 2.2±0.3 
Actinium-228 0 911 KeV i>Q~ 2.2±0.3 
Actinium-228@ 968 KeV pg~ 2.2±0.5 
Lead-212 0 238 KeV i>Q~ 1.9±0.1 
Bismuth-212@ 727 KeV i>Q~ 2.6±1.0 
Thallium-208@ 583 KeV i>Qm 2.0±0.2 
Uranium-235@143KeV cm 0.33±0.15 
Poias11ium-40 @ 1460 KeV :c~ 15±1 

ASTM Analysis: 
~NH3-N <2.0 <2.0 . <2.0 <2.0 <2.0 Ammonia 

f1rate 
p nits 6.88 6.67 6.20 6.86 5.94 

mg/kg 68 72 220 128 . 100 
TCLP Metals: 
Silver "mgt'.! 
Arsenic ~ Barium 
Cadmium ~ Chromium 
Mercury ~ Nickel 
Lead ~ ·Selenium 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units 1¥- with Deionized Water 
~After Addition or 1 Normal HCL pH units 
~ orTCLP Extract pH units 

cunt or Sample Extracted g 
Volatile O!lanic Analyses: 

~g/kg <1600 <1500 <1700 <1600 <1600 4-Methyl- -pcntanone (MIBK) 

See ro0tnotes at end ortable. 



Table 3 
(Continued) 

PaB! 13 or58 
Sam21e Identiru:ation and Date 

B22 B22 B23 B23 B23 
(4.6-7.0) (9.6-12.0) (0-0.6) (16.6-18.0) (23.0-25.0) 

Parameter Uni ta 21'8193 2IW3 2f.W3 2f.W3 213193 

Total Analyte1: = <2.1 <2.6 <2.3 <2.2 Silver <2.3 
Anenic 1.2 4.1 0.81 2.7 3.2 
Barium = 66 63 36 100 48 
Cadmium <2.1 <2.6 <2.3 2.7 <2.S 
Calcium = 660 910 1000 1400 1100 
Chromium 5.2 6.7 6.9 14 8.1 

t1~~1)' :m <0.054 <0.062 <0.059 <0.059 <0.060 
<11 <12 <12 <11 <12 

1-d mm 3.3 4.6 3.8 6.3 4.0 
Antimony ~ <21 <26 <23 <22 <23 
Selenium <0.21 <0.25 <0.23 <0.24 <0.24 
Tin ~ <11 <12 <12 14 <12 
Columbium <2.2 7.5 4.7 9.5 7.2 
Tantalum mm 13 15 4.7 . 13 12 
Fluoride ~ 240 320 350 190 120 
GroaaAlpha ii. 9±4 14±5 14±6 7±6 16±5 
GroaaBeta pc~ 24±5 23±5 23±5 25±6 28±5 
Isoto~1:. 
Uranium-233 & 234 ~ Uranium-235 
Uranium-238 pg~ ;,. 

Thorium-228 pg~ 
Thorium-230 pg~ Thoriun:i-232 pg· 
Lead-210 Ii 46 KeV ~ Thorium-234 0 63.3 KeV 
Thorium-234 @ 92.6 KeV pg~ 
Protactinium-234m@ 1001 KeV pC~ 
Radium226 t8rJJ Lead-214 e 295.2 KeV 
Lead-214@ 352.0 KeV pg~ Bismuth-214@ 609.4 KeV t8rJJ Biamuth·214@ 1120.4 KeV 
Bismuth-214@ 1764.7KeV ~ Actinium-228 Ii 338 KeV 
Actinium-228@ 911 KeV . pg~ 
Actinium-228 Ii 968 KeV pg~ . 
Lead-212@ 238 KeV .jig~ 
Bismuth-212@ 727 KeV ~~ · Thallium-208 @ 583 KeV 
Uranium-235 Ii 143 KeV pgrlJ 
Potusium-40@ 1460 KeV pc~ 

ASTM Analyais: 
~NH3-N <2.0 <2.0 . <2.0 <2.0 <2.0 Ammonia 

~Thrate nits 5.95 6.56 7.92 7.23 7.56 
mg.lkg 68 62 60 58 62 

TCLP Metals: 
Silver ~ Anenic 
Barium ~ Cadmium 
Chromium ::11 Mercury 
Nickel ~ Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraction Fluid 

~units JI!! wit.h Deionized Water 
PR Aft.er Addition or 1 Normal HCL ~units r!i orTCLP Extract j>H unit.a 

ount or Sample Extracted g 
Volatile Olanic Analyses: 

µ.glkg <1400 <1600 <1500 <1500 <1600 
{ 

4-Methyl- -pentanone (MIBK) 

See footnote• at end or table. 



Table3 
(Continued) 

Pa 14 orss 
Sam2le Identification and Date 

B2' B2' B24 B25 B25 
(0-0.5) (9.5-12.0) (25.0-25.8) (0-0.5) (9.5-12.0) 

Parameter Units 215193 215193 2J5/93 215193 2/5193 

Total Analyses: 
mg/Jtg · Silver· <2.4 <2.4 <2.4 <2.4 <2.4 

Anenic mg!!ici 3.8 3.2 2.4 2.7 1.1 
Barium miJ,?ti 57 79 68 79 120 
Cadmium mg/Jtg 3.6 2.4 <2.4 <2.4 2.8 
Calcium mm 3600 1800 1500. 11000 1900 
Chromium mm 17 13 11 15 21 
'Mercury :m <0.060 <().059 0.060 <0.059 <().060 
Nickel <12 13 <12 <12 16 
Lead mm 11 5.3 2 . .( 5.1 2.7 
Antimony mgtq <24 <24 <24 <24 <24 
Selenium ~ <0.24 0.2' . <0.24 <0.24 <0.24 
Tin <12 <12 <12 <12 16 
Columbium ~ 11 11 4.8 4.7 7.2 
Tantalum 14 17 7.2 11 14 
Fluoride ~g 290 130 160 190 140 
GrouAlpha 16±8 12±6 12t7 20±8 19±8 

-Gro1111Beta ~ 19±6 - 24±6 15±5 23±6 25±7 
Iaoto~1: 
UrBnium-233 & 234 pQV . 
Uramum-235 pg~ . 
Uranium-238 pg~ 
Thorium~228 pg~ 

· Thorium-230 pg~ 
Thorium-232 pg~ 
Lead-210 e 46 KeV . pg~ 
Thorium-234 ·e 63.3 KeV ~ Thorium-234 e 92.6 KeV ·• 
ProtactiDium-234m e 1001 KeV pg~ . 
Raciium226 pg~ 
Lead-214 e 295.2 Kev pg~ 
Lead-214 e 352.0 KeV pg~ 
Bismuth-214 e 609.4 KeV pg~ 
Bismuth-214 e 1120.4 KeV pg~ Bismut.h-214@ 1764.7KeV · :8~· Actinium-228 e 338 KeV 
Actinium-228 e 911 KeV pg~ 
Actinium-228 e 968 KeV pg~ 
Lead-212 @ 238 Ke V pg~ 
Bismut.h-212@ 727 KeV, pgm 
Thallium-208 @ 583 Ke V · pg~ 
Uranium-235@ 143 KeV pgm 

· Pot.usium-40@ 1460 KeV pcl'fg 
ASTM Analysis: 

~3-N <2.0 <2.0 <2.0 . 7.0 <2.0 Ammonia 

fir ate 
nits . 8.07 7.85 7.99 7.49 7.66 

mg/kg 300 54 68 128 44 
TCLP Metals: 

Silver =a Arsenic 
Barium · ~ Cadmium 
Chromium ~ Mercury 
Nickel ~ Lead 
Selenium q/l 

TCLP Extraction Fluid Data: 
Extraction Fluid 

J>!! units J>!! with Deionized Water 
j>!! After Addition or 1 Normal HCL pHunit.11 . i! orTCLPExtract · jiH units 

ount or Sample Extracted g 
Volatile ~anic Analyses: 

µ.glkg <1600 <1500 <1600 <1500 <1600 4-Met.hyl- -pentanone ~K) 

See rootno.tes at end or table. 



Ta'ble3 
(Continued) 

Pa 15 of58 
Sam2le Identification and Date 

B26 B26 B26 B26 B27 
(23.fi-26.8) (0-0.fi) (0;.6-2.0) (24.fi-26.8) (0-0.5) 

Parameter Units 2/!V93 215193 2/MJ3 21&'93 21&'93 

Total Analyae11: . 
·~ <2.fi <2.4 <2.4 <2.4 Silver <2.4 

Anenic mA 1.3 2.7 3.15 1.2 2.0 
Barium ~ 67 110 96 46 110 
Cadmium <2.6 3.0 2.7 <2.4 3.7 
Calcium = 1200 9800 2100 960 3200 
Chromium 6.3 23 16 6.6. 24 
Mercuey mi']q <0.064 <0.060 <0.060 <0.061 <0.060 
Nickel = <13 17 14 <12 17 
Lead 91 u 13. 3.9 11 
Antimony = <25 <24 <24 <24 <24 
Selenium <0.25 <0.24 <0.24 <0.24 0.36 
Tin mg/]ti <13 23 13 <12 21 
Columbium mil]q 2.5 17 14 4.8· 4.8 
Tantalum mm 5.1 16 17 7.3 8.4 
Fluoride ~ 210 500 220 260 3700 
Gro1111Alpha ii, 15±6 15±8 10±7 11±7 15±8 
GrolS Beta pc~ 23±V 26±6 ·27±5 24±5 31±7 
Iaoto~1: 

Uranium-233 & 234 pQU 
Uranium-235 ~ Uranium-238 
Thorium-228 P<lm 
Thorium-230 i>Qm 
Thorium-,232 i>Qm 
I.ead-210 0 46 KeV i>Qm 
Thorium-234 @63.3 KeV i>Qm 
Thorium-234@ 92.6 KeV i>Qm 
Protactinium-234m@ 1001 KeV P<lm 
Radium226· ~ I.ead-214 0 295.2 KeV 
I.ead-214 0 352.0 KeV i>8m 

. 
Bismuth-214 @ 609.4 KeV 
Bismuth-214@ 1120.4 KeV ~m 
Bisniut.h-214@ 1764.7 KeV P<lm 
Actinium-228@ 338 KeV i>Q~ 
Actinium-228@ 911 KeV ~ Act.inium-228 @968 KeV 
I.ead-212@ 238 KeV ~~ . 
Bismut.h-212@ 727 KeV pC~ 
Thallium-208@ 583 KeV ~~ Uranium-235@ 143 KeV 
Pot.usium-40 @ 1460 KeV pc~ 

ASTM Analysis: 
~NH3-N <2.0 18.8 <2.0 <2.0 <2.0 Ammonia 

~~rate nits 7.01 .7.75 7.33 7.73 7.31 
mg/kg 72 220 240 46 76 

TCLP Metals: 
Silver :::1 Arsenic 
Barium ~ Cadmium 
Chromium ~ Mercury 
Nickel ~ Lead 
Selenium mill 

TCLP Extract.ion Fluid Dat.a: 
Extract.ion Fluid 

pH units ·PH wit.h Deionized Water 
PH Aft.er Addition or 1 Normal HCL pH units 
~ ofTCLP Extract pH units 

aunt ofSlimP.le Extracted g 
Volatile Olanic Analyses: 

µ.glkg . <1500 <1500 <1600 <1600 <1600 4-Methyl- -pent.anone CMIBK) 

See footnotes at end of table. 



Table3 
(Continued) 

Pa 16 of58 
Sam2le Identification and Date 

. B27 B27 B28 B28 B28 
(12.0-14.5) (24.5-26.6) (~.5) (7.0-9.5) (24.5-25.1) 

Parameter Units 2/5193 ?./5193 21&'93 ZJSl93 2/&'93 

Total Analyaes: 
Silver mg/J[g <2.4 <2.3 <2.5 <2.5 <2.3 
Arsenic mg/Jtg 2.4 1.4 2.9 2.1 0.24 
Barium mg/Jtg 85 31 170 110 42 
Cadmium mg/Jtg. 2.8 <2.S 2.9 3.0 <2.3 
Calcium ~ 1600 1000 6500 2100 1000 
Chromium = 16 7.9 23 23 7.3 
Merc:1ny «l.059 <().057 . <().061 «l.061 <().058 
Nickel mg!Jtg <12 <11 15 17 <12 
Lead = 10 3.1 7.1 3.7 2.1 
Antimony <24 <23 <25 <25 <23 
Selenium mg!Jtg <().24 <().23 «l.25 «l.25 <().23 
Tin mg/Jtg 16 <11 20 22 <12 
Columbium = 9.5 2.3 8.6 8.6 <1.2 
Tantalum 17 4.5 14 17 <1.2 
Fluoride ~ 2500 180. 710 250 190 
GrouAlpha ii 9±7 4±6 22±8 16±7 6±6 
Grou Bet.a pc~ 26±6 27±6 20±5 24±6 19±6 
Isotopes: 
Uranium-233 &. 234 pQi/ 0.3±0.5 
Uranium-235 pg~ 0.1±0.2 
Uranium-238 pg~ 0.3±0.3 
Thorium-228 pg~ 2.0±0.7 
Thorium-230 pgm 1.4±0.7 
Thorium-232 pgm 1.8±0.7 
Lead-210 @ 46 KeV pg~ 1.8±0.7 
Thorium-234 @ 63.3 KeV ~ 1.1±0.5 
Thorium-234 @ 92.6 KeV 1.4±0.4 
Prot.actinium-234m 0 1001 KeV pg~ o.~.4 
Radium226 pC~ 1.8±0.5 
Lead-214 o 295.2 Kev ~~ 1.0±0.2 
Lead-214 0 352.0 KeV 0.91±0.11 
Biimut.h-214 @ 609.4 KeV pC~ 1.0±0.1 
Bismuth-214@ 1120.4 KeV &g~ 1.4±0.4 
Bismuth-214@ 1764.7KeV 0.82±0.35 
Actinium-228@ 338 KeV pg~ 1.5±0.3. 
Actinium-228@ 911 KeV pgm 1.3±0.2 
Actinium-228@968 KeV pg~ 1.2±0.4 
Lead-212@ 238 KeV pC~ 1.3±0.1 
Bismuth-212 e 727 KeV c· 1.5±0.5 
Thallium-208@ 583 KeV Pc~ 1.4±0.2 
Uranium-235@ 143 KeV pcm 0.00±0.08 
Potusium-40 0 1400 KeV ~:Jg 

ASTM Analysis: 
Ammonia ~NH3-N <2.0 <2.0 5.8 <2.0 <2.0 

fu1rate 
nits 6.56 7.23 9.18 6.38 6.81 

mg/kg 72 68 174 66 62 
TCLP Metals: 

Silver ~ Anenic 
Barium =a Cadmium 
Chromium =a Mercury 
Nickel =a Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extract.ion Fluid 

pH units PH with Deionized Water 
pH Aft.er Addition of 1 Normal HCL pH units 
~of TCLP Extract. jiHunita 

ount of Sample Extracted g 
Volatile 01Janic Analyses: 

µ.g/kg <1500 <1500 <1600 <1600 <1500 4-Methyl- -pcntanone CMIBK> 

See footnotes at end or table. 



Table S 
(Continued) 

Pa 17 of58 
Saml!le Identification and Date 

B29 B29 B29 B29 B30 B30 
(0-0.5) (0.5-2.5) (23.0-2".5) (2".5-25.5) (0-0.5) (3.4-4:S) 

Parameter Units ~3 21'2193 ~3 212193 2/1193 2/lJ93 

Total Analyses: = Silver <2.2 <2.3 <2.2 <2.1 <2.3 
Arsenic 0.95 2.6 1.6 1.5 1.3 
Barium mg/]tg 120 1400 50 90 110 
Cadmium mg!Jtg 2.7 <2.3 <2.2 <2.1 2.3 
Calcium mg/Jtg 4600 33000 2400 2100 2400 
Chromium = 38 27 11 12 13 
Mercury 0.19 0.66 <0.061 <0.059 <0.060 
Nickel mg!Jti <11 14 <11 14 12 
Lead ~g 19 75 7.8 4.6 5.4 
Antimony m g <22 <23 <22 <21 <23 
Selenium = <0.21 <0.24 <0.24 <0.23 <0.24 
Tin 130 92 54 <10 16 
Columbium mg!Jtg 47 270 60 2.3 7.2 
Tantalum mg/Jtg 8.0 33 4.9 5.9 14 
Fluoride ~g 6400 43000 6500 75 140 
Gro1111Alpha ii 46±9 14±6 9±5 12±6 
GroBS Bet.a pclJI 32±5 26±6 21±5 26±6 
IsotoJ>ll!s: 
Uranium-233 & 234 )>Qi/ 3.6±0.5 5.6±0.6 
Uranium-235 c~ 0.2±0.1 0.6±0.2 
Uranium-238 ~~ 3.6±0.4 6.1±0.6 
Thorium-228 pC~ 1.9±0.4 1.3±0.3 
Thorium-230 t8~ 2.6±0.5 0.7±0.3 
Thorium-232 1.9±0.4 1.3±0.3 
Lead-210 @ 46 KeV pC~ 3.2±0.8 11±1 
Thorium-234 @ 63.3 KeV c· 4.3±0.8 6.6±1.7 
Thorium-234 @ 92.6 KeV Pc~ 3.9±0.6 6.4±1.7 
Protactinium-234m@ 1001 KeV ~c~ 8.5±8.3 24±10 
Radium226 pg~ - -
Lead-214 @ 295.2 KeV 2.8±0.3 10±1 
Lead-214@ 352.0 KeV ~~ 3.0±0.2 10±1 
Bismuth-214 @ 609.4 KeV pC~- 2.8±0.2 9.6±0.4 
Bismuth-214@ 1120.4 KeV pg~ 3.2±0.5 9.9±0.8 
Bismuth-214@ 1764.7 KeV 2.8±0.5 9.0±0.6 
Actinium-228@ 338 KeV ~~ 1.8±0.3 2.6±0.3 
Actinium-228@911 KeV i>Q~ 2.2±0.3 3.4±0.3 

• 
Actinium-228 @968 KeV i>Q~ ·2.3±0.5 3.5±0.6 
Lead-212@ 238 KeV i>Q~ 2.0±0.2 3.1±0.2 
Bismuth-212@ 727 KeV c~ - . -
Thallium-208 @583 KeV ~~ 2.2±0.2 2.8±0.3 
Uranium-235@ 143 KeV i>Q~ 0.28±0.14 0.35±0.20 -
Potallsium-40@ 1460 KeV pcl/I 17±1 28±1 

ASTM Analysis: 
~NH3-N 58 120 32 <2.0 <2.0 Ammonia 

~~rate p nits 7.02 6.72 5.58 6.87 6.48 
mg/kg 136 158 74 110 68 

TCLP Metals: 
Silver ~ <0.10 <0.10 
Arsenic <0.10 <0.10 
Barium ~ <10 <10 
Cadmium <0.10 <0.10 
Chromium ~ <0.10 <0.10 
Mercury <0.010 <0.010 
Nickel ~ <1.0 <1.0 
Lead <0.10 <0.10 
Selenium mgtl <0.10 <0.10 

TCLP Extraction Fluid Data: 
No. l No. l Extraction Fluid 

pH with Deioni:r:ed Water pH units 6.76 6.65 
P!! Aft.er Addition of l Normal HCL pH units 2.09 3.36 

· r!ofTCLPExtract . PH units 5.16 5.33 
ount of Sample Extracted g 50.0 50.0 . 

Volatile O~anic .Analyses: 
µ.g/kg <1500 <1600 <1600 <1500 <1500 4-Methyl- -pentanone (MIBK) 

See footnotes at end of table. 



Table 3 
(Continued) 

Pa 18 of58 
Saml!le Identification and Date 

B30 B31 B31 B31 B32 
(7.0-9.2) (0-0.5) (0.5-2.5) (7.5-9.0) (0--0.5) 

Parameter Units 2/1193 ~3 2n/93 212193 213193 

Total Analyaes: 
Silver mg1tg <2.2 <2.2 <2.1 <2.6 <2.3 
Arsenic m~g 5.3 3.0 1.6 1.7 5.4 
Barium mg!!ti 72 59 91 200 150 
Cadmium = 2.7 <2.2 2.1 4.7 3.3 
Calcium 1900 1900 1700 4600 3200 
Chromium :m 10 <11 19 34 19 
Mercury <0.059 <0.060 <0.059 <0.065 <0.061 
Nickel mg!!ti 17. <11 <11 24 15 
Lead mg!!ti 7.8 8.8 9.8 16 6.8 
Antimony m~g <22 <22 <21 <26 <23 
Selenium m~ <0.24 <0.20 <0.23 <0.26 <0.24 
Tin m~g <11 <11 ' <11 43 32 
Columbium :m 5.9 6.0 5.9 9.1 12 
Tantalum 11 8.4 9.4 10 15 
Fluoride ~ 210 160 120 280 720 
Grou Alpha ~ 19±6 16±6 21±6 27±7 
Gn>111 Beta pc~ "23±5 21±6 31±5 28±5 
Iaoto~s: 
Uranium-233 & 234 ~ 1.3±0.8 
Uranium-235 0.1±0.2 
Uranium-238 pgr'2 1.7±0.7 
Thorium-228 pgr'2 4.0±1.1 
Thorium-230 pgr'2 . 4.6±1.2 
Thorium-232 pgr'2 2.5±0.8 
I.ead-210 @ 46 KeV pgr'2 2.0±0.6 
Thorium-234 @ 63.3 KeV cr'2 1.5±1.0 p r'2 Thorium-234 @ 92.6 KeV ~r'2 2.0±0.3 
Protactinium-234m@ 1001 KeV 11±6 
Radium226 pgr'2 3.4±0.6 
Lead-214 @ 295.2 Ke V PQ~ 1.7±0.3 
Lead-214 0 352.0 KeV PQY'2 1.7±0.1 
Bismuth-214@ 609.4 KeV PQY'2 1.5±0.2 - - - - Bismuth.:214@ 1120.4-KeV PQY'2 1.6±0.5 
Bismuth-214 @ 1764. 7 KeV pgr'2 1.3±0.4 
Actinium-228@ 338 KeV PQY'2 1.9±0.3 
Actinium-228@ 911 KeV i>Qm 1.6±0.2 
Actinium-228@ 968 KeV PQY'2 1.4±0.3 
I.ead-212@238 KeV PQY'2 1.5±0.1 
Bismuth-212@ 727 KeV PQY'2 2.5±0.7 
Thallium-208@ 583 KeV pgr'2 1.7±0.2 
Uranium~235@ 143 KeV PQY'2 0.16±0.12 
Potaasium-40 @ 1460 KeV pc~ 15±1 

ASTM Analysis: 
~NH3-N <2.0 <2.0 <2.0 4.8 <2.0 Ammonia 

~fate nits 7.56 6.68 7.50 6.88 6.38 
mg/kg 74 90 . 150 184 132 

TCLP Metals: 
Silver ~ Anenic 
Barium ~ Cadmium 
Chromium ~ Mercury 
Nickel ~ Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units pg with Deionized Water 
PH After Addition of 1 Normal HCL pH units 
~ ofTCLP Extract pH unite 

cunt of Sample Extracted g 
Volatile 01]anic Analyses: 

µg/kg <1500 <1600 <1500 .<1700 <1600 4-Methyl- -pentanone (MIBK) 

See footnotes at end of table. 



Tables 
(Con&ued) 

Pa 19 of58 
Samele Identification and Date 

B32 B32 B33 B33 B33 
(7.0-9.6) (24.0-27.0) (0-0.6) (4.0-7.6) (20.0-22.5) 

.Parameter . Unite 213193 113193 21&'93 2/Sf93 2i3/93 

Total Analyses: 
Silwr = <2.3 <2.4 <2.3 <2.2 <2.6 
Arsenic 3.4 2.2 1.0 2.2 1.0 
Barium = 78 48 10 230 130 
Cadmium 2.4 <2.4 <2.3 <2.2 <2.6 
Calcium = 1200 1300 290 17000 1400 
Chromium 11 9.9 <2.8. 14 10 
Mercury = <0.060 <0.067 <0.069 <0.058 <0.062 
Nickel <ll <12 <ll <11 <12 
Lead = 4.3 4.6 6.5 8.7 3.6 
Antimony <23 <24 <23' <22 <25 
Selenium = <0.24 <0.26 <0.23 <0.23 <0.25 
Tin 14 <12 <ll 20 <12 
Columbium m~ 9.6 7.9 3.6 110 6.2 
Tantalum mg/jtg 12 13 4.7 20 7.4 

·Fluoride ~ 200 490 97 210 150 
Gross Alpha j/ 20±8 10±5 16±6 51±11 6±5 
GroasBeta pc~ 18±6 23±5 19±5 38±6 22±5 
lsoto~s: 
Uranium-233 & 234 pQi/ 8.0±0.6 
Uranium-235 i>Q~ 0.1±0.l 
Uraniuin-238 i>Q~ 8.4±0.5 
Thorium-228 i>Q~ 2.4±0.4 
Thorium-230 i>Q~ 5.1±0.6 
Thorium-232 i>Q~ 2.9±0.5 
Lead-210 @ 46 KeV i>Q~ 4.1±1.2 
Thorium-234 @ 63.3 KeV i>Q~ 3.4±0.7 
Thorium-234 @92.6 KeV i>Q~ 2.9±0.5 
Protaciinium-234m@ 1001 KeV c~ 0.0±6.4 
Radium226 p~ . 5.6±0.7 
Lead-214 @ 295.2 KeV ~~ 3.7±0.3 
Lead-214@ 352.0 KeV i>Q~ 3.8±0.2 
Biamuth-214@ 609.4 KeV i>Q~ 3.7±0.2 
Bismuth-214@ 1120.4 KeV i>Q~ 3.5±0.5 
Bismuth-214@ 1764.7KeV i>Q~ 3.4±0.4 
Actinium-228 @338 KeV pg~ 2.6±0.3 
Actinium-228@911 KeV c~ 3.1±0.3 
Actinium-228@ 968 KeV ~~ 2.8±0.4 
Lead-212@ 238 KeV i>Q~ 2.6±0.l 
Biemuth-212@ 727 KeV c~ 3.6±0.8 
Thallium-208 @583 KeV Pc~ 2.5±0.2 
Uranium-235@ 143 KeV Pc~ 0.20±0.12 
Potassium-40@ 1460 KeV ~~ 17±1 

ASTM Analysis: 
Ammonia ~NH3-N <2.0 156 . <2.0 132 7.0 

f'.uate 
nits 6.38 6.66 7.18 7.30 6.54 

mg/kg 400 128 44 460 . 116 
TCLP Metals: 

Silver ~ Anenic 
Barium ~ Cadmium 
Chromium =a Mercury 
Nickel =a Lead 
Selenium mg/I 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units PH with Deionized Wat.er 
.pH After Addition of 1 Normal HCL pH units 
~ ofTCLP Extract pH units 

ount of Sample Extracted g 
Volatile O~anic .Analyses: 

µg/kg <1600 <1700 <1500 <1500 <1600 
! 

4-Methyl- -pent.anone (M]BK) 

See footnotes at end of table. 



Table-S 
(Continued) 

Pa 20 or58 
Sam~le Identification and Date 

B34 B34 B34 B35 B35 
(0.0.5) (7.5-10.0) (21.0-22.0) (0.0.5) (10.0-11.0) 

Parameter Units 213193 213193 213193 213193 21&'93 

Total Analyaes: 
Silver :~· <2.1 <2.2 <2.2 <2.0 <2.4 
Anenic 0.64 2.1 16 0.82 0.96 
Barium = 27 66 280 43 140 
Cadmium <2.1 <2.2 3,9 <2.0 2.7 
Calcium = 650 1100 1600 790 1800 
Chromium 4.4 13 13 6.2. 180 
Mercury mm 0.10 0.099 0.10 0 .• 10 0.096 
Nickel = <11 <11 25 <10 <12 
Lead 3.8 8.6 11 4.3 6.7 
Antimony = <21 <22 <22 <20 <24 
Selenium <0.23 <0.23 <0.24 <0.023 <0.24 
Tin mg/Jtg <11 <11 11 <10 100 
Columbium m~ 2.3 10 11 10 17 
Tantalum m~ <1.1 11 18 13 16 
Fluoride 

1:'" 
230 420 160 43 17000 

GroaaAlpha 11±5 17±6 16±6 8±4 6±5 
Gro1111Beta pc·g 16±5 28±5 24±5 21±5 9±4 
Isoto~a: 

Uranium-233 & 234 pQi/ 
Uranium-235 i>Q~ 
Uranium-238 i>Q~ 
Thorium-228 i>Q~ 
Thorium-230 i>Q~ 
Thorium-232 i>Q~ 
Lead-210 @ 46 KeV i>Q~ 
Thorium-234 @ 63.3 KeV i>Q~ 
Thorium-234 @92.6 KeV i>Q~ 
Protactinium-234m@ 1001 KeV i>Q~ 
Radium226 i>Q~ .; 

Lead-214 @ 295.2 KeV i>Q~ 
Lead-214 @ 352.0 KeV i>Qr: 
Bismuth-214@ 609.4 KeV pC~ 
Biamuth-214@ 1120.4 KeV i>Q' 
Bismuth-214@ 1764.7 KeV ~ Actinium-228@ 338 KeV 
Actinium-228@ 911 KeV i>Q~ 
Actinium-228@ 968 KeV i>Q~ 
Lead-212@ 238 KeV i>Q~ 
Bi11muth-212@ 727 KeV c~ 
Thallium-208 @ 583 KeV k~ 
Uranium-235@ 143 KeV i>Q~ 
Potusium-40@ 1460 KeV pcrfg 

ASTM Analy11ia: 
Ammonia ~3-N <2.0 <2.0 <2.0 <2.0 480 

fir ate 
p mt11 5.48 6.56 6.77 6.79 4.69 

mg/kg 76 114 114 66 136 
TCLP Metal11: 

Silver ~ <0.10 <0.10 
Arsenic <0.10 <0.10 
Barium ~ <10 <10 
Cadmium <0.10 <0.10 
Chromium ~ 

. <0.10 <0.10 
Mercury <0.010 <0.010 
Nickel ~ 

<1.0 <1.0 
Lead <0.10 <0.10 
Selenium mill <0.10 <0.10 

TCLP Extraction Fluid Data: 
No.1 No. l Extraction Fluid 

JI!! with Deionized Water pH units 6.28 4.79 
pH After Addition or 1 Normal HCL pH units 1.63 
i!orTCLPExtract pH units 4.96 4.97 

ount or Sample Extracted · g 40.0 40.0 
Volatile O~anic Analyses: 

~g/kg <1500 <1500 <1600 <1500 23000 4-Methyl- pentanone (M!BK) 

See rootnote11 at end or table. 



Tables 
(Continued) 

Pa 21 of58 
Sam2le Identification and Date 

B35 B36 B36 B36 B36 B38 
(11.0-12.0) (~.5) (9~0-11.0) (11.0-13.0) (23.0-24.5) (0..0.5) 

Parameter Units 213193 2/4193 2/4~3 2/4~3 214~3 212193 

Total Analyaes: 
mg/][g Silver <2.2 <2.4 <2.4 <2.5 <2.2 

. Arsenic m~ 0.44 3.7 1.1 4.6 2.7 
Barium = 210 43 150 18 66 
Cadmium 2.7 <2.4 <2.4 <2.5 <2.2 
Calcium mm 3400 760 3000 1800 1400 
Chromium mm 210 8.3 62 17 12 
Mercury mm 0.090 <0.059 <0.060 <0.062 <0.059 
Nickel m~g 13 <12 <12 <12 <11 
Lead m~g 9.6 4.0 20 1.9 11 
Antimony m~g <22 <24 <24 <25 <22 
Selenium mm <0.23 dl.24 <0.24 <()~5 <0.23 
Tin m~g 440 <12 480 13 <11 
Columbium m~ 23 3.5 35 38 21 
Tantalum ~g 16 4.7 11 1.2 12 
Fluoride ~ 53000 73 13000 2900 1900 
GroasAlpha jJ, 27±6 27±8 360±20 17±7 27±7 
Gross Beta ' pc~ 28±5 22±7 130±10 25±6 27±5 
Iaoto~s: 
Uranium-233 & 234 pQi/, 0.8±0.3 18±1 1.3±0.4 
Uranium-235 i>Q~ 0.0±0.1 0.9±0.2 0.1±0.l 
Uranium-238 i>Q~ 1.1±0.4 18±1 0.9±0.2 
Thorium-228 i>Q~ 1.0±0~ 20±1 1.5±0.3 
Thorium-230 i>Q~ 1.2±0.3 30±1 1.4±0.3 
Thorium-232 i>Q~ 1.0±0.2 21±1 1.7±0.3 
Lead-210 @ 46 KeV i>Q~ 1.5±0.7 15±2 2.3±0.6 
Thorium-234@ 63.3 KeV i>Q~ 1.6±0.5 15±3 1.7±0.6 
Thorium-234 @ 92.6 KeV i>Q~ 1.3±0.4. 19±2 1.5±0.4 
Protactinium-234m@ 1001 KeV i>Q~ 0.0±5.4 0±13 0.0±6.0 
Radium226 i>Q~ 2.2±0.5 40±2 . 
Lead-214@ 295.2 KeV c~ 1.1±0.2 22±1 1.6±0.3 
Lead-214 @ 352.0 KeV k~ 1.1±0.1 22±1 1.5±0.l 
Bismuth-214@ 609.4 KeV pC~ 1.1±0.1 22±1 1.5±0.2 
Biamuth-214@ 1120.4 KeV ~ti 1.0±0.3 22±1 1.4±0.4 
Bismuth-214@ 1764.7 KeV 1.0±0.3 20±1 1.7±0.4 
Actinium-228@ 338 KeV i>Q~ 0.88±0.20 20±1 1.8±0.3 
Actinium-228@911 KeV i>Q~ 0.90±0.18 20±1 1.9±0.2 
Actinium-228@ 968 KeV c~. 0.74±0.39 22±1 1.6±0.4 
Lead-212@238 KeV Pc~ 0.73±0.09 18±1 1.4±0.l' 

• Bismuth-212@ 727 KeV k~ 1.2±0.6 22±3 . 
Thallium-208@ 583 KeV pC~ 1.0±0.2 19±1 1.6±0.2 
Uranium-235@ 143 KeV ~~ 0.00±0.83 0.92±0.35 . 0.00±0.01 
Potassium40@ 1460 KeV 17±1 15±1 15±1 

ASTM Analysis: 
Ammonia ~NH3-N 400 <2.0 54 26 <2.0 

fir ate 
nits 3.86 6.85 5.58 5.44 6.97 

mg/kg 640 58 700 180 44 
TCLP Metals: 

Silver ~ <0.10 <0.10 
Arsenic <0.10 dl.10 
Barium ~ <10 <10 
Cadmium <0.10 dl.10 
Chromium ~ 0.21 . dl.10 
Mercuey <0.010 <0.010 
Nickel ~ <1.0 <1.0 
Lead <0.10 dl.10 
Selenium mgtl <0.10 dl.10 

TCLP Extraction Fluid Data: 
No. l No.1 Extraction Fluid 

pH with Deionized Water · pHunit1 3.80 4.55 
pH After Addition of 1 Normal HCL pH units . . 
~of TCLP Extract pH units 4.80 4.92 

ount of Sample Extracted g 40.0 40.0 
Volatile O~anic :Analyses: 

µ.g/kg 91000 <1500 6900 <1600 <1500 4-Methyl- ~pentanone CMIBK) 

See footnotes at end of table. 



Table 3 
(Continued) 

Pa 22 of58 
Samele Identification and.Date 

B38 B38 B39 B39 B39 
(2.5-5.0) (13.0-13.'7) (0.0.5) (8.0-10.0) (12.0-13.0) 

. Parameter Units 2r1193 V'JJ93 211193 211193 211/93 

Total Analyaes: 
Silver = <2.2 <2.0 <2.4 <2.1 <2.0 
A.nenic 1.9 2.1 3.4 1.7 33 
Barium = 25 26 87 94 210 
Cadmium <2.2 <2.0 3.1 6.9 6.7 
Calcium = 580 770 1600 2000 2100 
Chromium 4.0 <2.0 31 34 32 
Mercury m~ <0.056 <0.055 <0.059 <0.056 <0.057 
Nickel m~ <11 <10 12 87 51 
Lead ~ 5.6 1.6 7.8 14 6.3 
Antimony <22 <20 <22 <21 <20 
Selenium mg!Jtg <0.22 <0.22 <0.24 <0.22 0.33 
Tin mg!Jtg <11 32 35 17 16 
Columbium = 9.0 120 32 11 11 
Tantalum 11 3.3 12 43 39 
Fluoride ~ 280 3700 360 190 150 
Gro11S Alpha ii 9±5 6±3 28±8 
Gro111 Beta pc~ 20±6 22:1:5 27±6 
Isoto~s: 
Uranium-233 & 234 ~ Uranium-235 
Uranium-238 pqm 
Thorium-228 i>Qm 
Thorium-230 pqm 
Thorium-232 PQ~ 
Lead-210 @ 46 KeV pqm 
Thorium-234 @ 63.3 KeV pqm 
Thorium-234@ 92.6 KeV ~ Protactinium-234m@ 1001 KeV 
Radium226 pq~ 
Lead-214@ 295.2 KeV pq~ 
Lead-214 @ 352.0 KeV pqm 
Bismuth-214@ 609.4 KeV pqm 
Bismuth-214@ 1120.4 KeV pq~ 
Bismuth-214@ 1764.7 KeV i>Qm 
Actinium-228@ 338 KeV i>Qm 
Actinium-228@911 KeV pq~ 
A.c:tinium-228 e 968 KeV pql'A 
Lead-212 @238 KeV pql'A 
Biamuth-212@727 KeV pqm 
Thallium-208@ 583 KeV pqm 
Uranium-235@ 143 KeV i>Q~ 
Potaa11ium-40 @ 1460 Ke V pc~ 

ASTM Analysis: 
Ammonia ~NH3-N <2.0 22 <2.0 <2.0 <2.0 

~rate nits 6.38 5.23 6.11 6.88 6.98 
mg/kg 44 136 54 66 200 

TCLP Metals: 
Silver ~ <0.10 <0.10 
Arsenic <0.10 <0.10 
Barium ~ <10 <10 
Cadmium <0.10 <0.10 
Chromium ~ <0.10 <0.10 
Mercury <0.010 <0.010 
Nickel =3 <l.O <l.O 
Lead <0.10 <0.10 
Selenium mill <0.10 <0.10 

TCLP Extraction Fluid Data: 
No.1 Extraction Fluid No.1 

PH with Deionized Water pH units 7.34 7.11 
PH Aft.er Addition of 1 Normal HCL pH unite ·1.76 1.70 
~of TC LP Extract. PH units 4.96 4.90 

ount of Sample Extracted g 50.0 50.0 
Volatile O~anic Analyses: 

~glkg <1500 1500 <1500 <1400 <1500 4-Methyl- -pentanone CMIBK> 

See footnotes at end or table. 



Table.3 
(Continued) 

Pa 23 of58 
Samele Identification and Date 

B41 B41 B41 B42 B42 B42 
(0.0.5) (0.5-2.S) (9.3-11.1) (0.0.5) (0.5-2.0) (9.0-11.0) 

Parameter Units 2/1193 211193 2/1193 2/1193 2/1193 2/1193 

Total Anal)'Mll: = Silver <2.1 <2.6 <2.4 <2.4 <2.4 <2.1 
Anenic 1.9 u <0.2' 0.66 <0.23 3.3 
Barium = 130 91 69 240 60 330 
Cadmium <2.1 <2.6 <2.4 2.5 <2.4 2.8 
Calcium mglq 1600 1400 1300 2400 1400 1800 
Chromium = 9.7 13 7.2 12 11 13 
Mercury <0.060 <0.062 <0.060 <0.059 <0.059 <0.058 
Nickel mg/q 13 <12 <12 16 <12 19 
Lead mg/Jtg 5.5 4.0 <0.24 4.7 0.58 3.9 
Antimony mg.tq <21 <25 <24 <24 <24 <21 
Seleni'!lm mg!Jtg <0.24 <0.25 <0.24 <0.23 <0.23 <0.23 
Tin mg.t_kg <11 <12 <12 <12 <12 <11 

• Columbium = 9.6 3.7 3.6 •.7 3.5 5.8 
Tantalum 12 4.9 8.4 8:2 7.1 12 
Fluoride ·~ 

150 240 260 560 240 ·1200 
GrouAlpha 17±6 
GrouBeta . pc·g 30±6 
hoto~a: .. 
Uranium-233 & 234 'pQil 
Uranium-235 i>Q~ 
Uranium-238 i>Q~ 
Thorium-228 pC~ 
Thorium-230 ·t8~ Thorium-232 
Lead-210 @ lf,6 KeV pC~ . 
Thorium-234@ 63.3 KeV 
Thorium-234 @ 92.6 KeV pg~ 
Protactinium-234m@ 1001 KeV Pc~ -
Radium226 Pc~ 
Lead-214 0 295.2 KeV ~~ 
Lead-214 0 352.0 KeV i>Q~ 
Biamuth-214@ 609.4 KeV i>Q~ 
Biamuth-214@ 1120.4 KeV i>Q~ 
Biamuth-214 e 1764.7 KeV i>Q~ 
Actinium-228 @.338 KeV i>Q~ 
Actinium-228 e 911 Kev c~ 
Actinium-228@ 968 KeV ~~ 
Lead-212·0 238 KeV i>Q~ 

• 
Biamuth-212 e 727 KeV 'i>Q~ 
Thallium-208@ 583 KeV i>Q~ 
Uranium-235@ 143 KeV · PQ~ 
Potassium-40@ 1460 KeV pc~ 

ASTM Analysis: 
. Ammonia ~NH3-N <2.0 <2.0 <2.0 <2.0 . <2.0 <2.0 

fu1fate 
nits 6.50 7.12 6.89 6.28 6.51 6:55 

mg/kg 150 44 94. 48 52 102 
TCLP Metals: 

Silver ::8 <0.10 
Arsenic <0.10 
Barium mW1 <10 
Cadmium ~· <0.10 
Chromium <0.10 
Mercury ~ <0.010 
Nickel ~ "<1.0 
·Lead mg/J <0.10 
Selenium mill <0.10 

TCLP Extraction Fluid Data: 
No.1 Extraction Fluid 

pH units PH with Deionized Water 7.15 
~Aft.er Addition of 1 Normal HCL . pH units t . 1.67 
~ ofTCLP Extract pH units 4.94 

ount of Sample Extracted g 60.0 
Volatile O~anic Analyses: 

µ.glkg <1600 <1600 <1600 <1500 <1500 <1500 4-Methyl- -pentanone (MIBK) 

See footnotee at end of table. 



Tables 
(Continued) 

Paa!! 24 or 58 
Samj?le Identification and Date 

B46 B46 B46 B47 B47 
(<M>;.5) (6.l-7.7) (19.8-22.0) (<M>.6) (0.5-2.6) 

Parameter Units 2/1)93 2/W8 211193 ?J"'93 ?J4/93 

Total Analyeea: 
Silver = <2.3 <2.1 <2.3 <2.3 
Anenic 1.6 <0..2' u 0.86 
Barium = 80 110 . 87 28 
Cadmium <2.3 2.4 <2.3 <2.3 
Calcium = 5000 1200 1600 640 

·Chromium 22 14 18 6.4 
Me:rcu:ry = <0.069 <().0159 <0.061 <0.069 
Nickel <12 20 <12 <12 
lead mgJ}tg 6.5 6.6 3.6 2.2 
Antimony. mi'1ci <23 <21 <23 <23 
Selenium m~ <0.24 <0.24 <0.24 <0.23 
Tin mg!Jti <12 <11 <12 <12 

· Colui:Dhium mi!Jti 7.1 8.2 6.1 1.2 
Tantalum m~ 11 9.4 8.6 3.6 
Fluoride ;' 310 120 740 64 . 
GrouAlpha 11±5 . 11±6 93±13 
Grou Bet.a pc·g 24±6 29±6 63±17 
laoto~a: 
Uranium-233 &: 234 1>9~ 6.1±0.6 
Uranium-235 PQm 0.4±0.2 . 
UraDium-238 c~ 6.8±0.7 
Thorium-228 ~m· 7.0±1.0 
Thorium-230 PQm ll±l 
Thorium-232 PQm 8.1±1.0 
Lead-210 0 46 KeV PQ~ 6.7±1.3 
Thorium-234 0 63.3 KeV PQ~ 6.0±2.1 
Thorium-234 @ 92.6 KeV PQt'it 4.1±0.8 
Protaetinium-234m@ 1001 KeV PQ~ 11±9 

· Radium226 PQm 10±1 
Lead-214 @ 295.2 KeV PQ~ ·7.1±0.4 
Lead-214 @ 352.0 KeV pC~ 7.0±0.3 
Biamuth-214 0 609.4 KeV pg~ 6.8±0.3 
Biamuth-214@ 1120.4 KeV 7.1±0.6 
Biamuth-214@ 1764.7 KeV . Pc~ . 7.0±0.6 
Actinium-228 @338 KeV ~c~ 6.2±0.5 
Actinium-228@ 911 KeV pC~ 6.6±0.4 
Actinium-228 0 968 KeV ~~· 7.1±0.6 

• 
Lead-212@238 KeV 4.7±0.2 
Biamuth-212@ 727 KeV pC~ 6.5±0.9 
Thallium-208@ 583 KeV ~~ 6.0±0.3 
Utanium-235@ 143 KeV 0.23±0.21 
Potassium-40 @ 1460 KeV pc~ 16±1 

ASTM Analysis: 
~3-N <2.0 <2.0 84 <2.0 Ammonia 

firate 
p mts 7.53 5.33 6.70 6.41 

mg/kg 178 360 118 54 
TCLP Metals: 

~ Silver 
Anenic 
Barium ~ Cadmium 
Chromium ~ Mercury 
Nickel ~ Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units PR with Deionized Water 
PH Aft.er Addition of 1 Normal HCL pH units 
~ oCTCLP Extract ·pH units 

ount of Sample Extracted g 
Volatile O~anic Analyses: 

11glkg <1600 <1500 <1600 <1500 4-Methyl· -pentanone CMIBK> 

See footnotes at.end ortable. 



Table 3 
(Continued) 

Pa 25 of58 
Sam2le Identification and Date 

B47 B47 B48 B48 B48 
(15.0-17.5) (24.6-26.0) (0-0.6) (12.5-16.0) (24.5-26.0) 

·Parameter Units 214193 214193 21"'93 21"'93 214193 

Total Analyaes: 
Silver mg/j[g <2.4 <2.5 <2.4 <2.4 <2.5 
Arsenic = 2.7 1.0 1.6 2.8 1.7 
Barium 240 200 '" uo 69 
Cadmium = <2.4 <2.6 <2.4 <2.4 <2.6 
Calcium 1600 1800 820 1700 1300 
Chromium = 54 18 6.7 21 18 
Mercury <0.060 <0.062 <0.060 <O.o60 <0.063 
Nickel mg/Jtg <12 <12 <12 <12 <13 
Lead mi!Jti. 9.2 5.3 6.4 14 3.8 
Antimony = <24 <25 <24 <24 <25 
Selenium <0.24 <0.25 <0.24 . <0.24 <0.25 
Tin = 710 240 <12 43 <13 
Columbium 35 130 24 93 7.6 
Tantalum mi!Jti 13 2.5 2.4 12 10 
Fluoride r:ru: 170 180 770 1100 1100 
Grou Alpha ii 24±8 11±6 24±6 13±6 
Grou Beta pcYfg .36±6 26±6 33±6 30±6 
Isotopes: 
Uranium-233 & 234 ~ 0.6±0.8 1.3±0.5 
Uranium-235 0.2±0.2 0.0±0.1 
Uranium-238 ~ 0.6±0.4 2.0±0.6 
Thorium-228 2.4±0.4 1.7±0.6 
Thorium-230 ~ 2.0±0.4 2.9±0.6 
Thorium-232 1.0±0.2 1.5±0.4 
Lead-210 e 46 Kev i>Q~ 2.8±0.7 2.1±0.9 
Thorium-234 <i 63.3 KeV i>Q~ 1.1±0.6 2.6±0.7 
Thorium-234@ 92.6 KeV ~ 1.5±0.4. 2.2±0.4 
Protactinium-234m@ 1001 KeV 0.0±7.7 0.0±6.2 
Radium226 i>Q~ 4.6±0.8 . 3.6±0.6 
IA!ad-214 e 295.2 KeV i>Q~ 3.9±0.4 2.2±0.3 
Lead-214 e 352.0 KeV i>Q~ 4.1±0.2 2.2±0.1 
Bismuth-214 e 609.4 KeV i>Q~ 3.9±0.2 ·2.0±0.2 
Bismuth-214 e 1120.4 KeV i>Q~ 4.2±0.6 2.2±0.4 
Bismuth-214@ 1764.7 KeV i>Q~ 3.7±0.6 1.8±0.3 
Actinium-2?.8 @ 338 Ke V i>Q~ ' 1.8±0.3 1.7±0.3 
Actinium-2?.8 e 911 KeV i>Q~ 1.9±03 1.8±0.2 
Actmium-2?.8 0 968 KeV i>Q~ 2.1±0.4 1.9±0.4 
Lead-212@ 238 KeV c~ 2.0f<l.2 1.3±0.1 

• Bismuth-212 0 727 KeV ~~ 2.5±0.8 2.4±0.6 
Thallium-208 e 583 KeV i>Q~ 2.1±0:2 1.7±0.2 
Uranium-235@ 143 KeV i>Q~ 0.17±0.15 0.00±0.10 
Potusium-40@ 1460 KeV pc~ 16±1 16±1 

ASTM Analysis: 
~-N 178 162 3.0 320 116 Ammonia 

fir ate 
nits 4.75 5.26 6.32 7.12 8.78 

mg/kg 44 44 58 400 540 
TCLP Metals: 

Silver ~ <0.10 
Arsenic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium ~ <0.10 
Mercury <0.010 
Nickel ~ <1.0 
IA!ad <0.10 
Selenium mifl <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No. l 
JI!! with Deionized Water pHumts ~~~2) pH After Addition of 1 Normal HCL pH units 
~ ofTCLP Extract j>H units 4.89 

ount of Sample Extracted g 40.0 
Volatile O~anic Analyses: 

i.iglkg 190000 20000 <1500 <1600 <1600 4-Methyl- -pentanone CMIBK) 

See footnotes at end of table. 



Tables 
(Continued) 

PaB!26of68 
Samele Identification and Date 

:849 :849 '.849 '.849 B50 
(0.().5) (0.5-2.0) (4.5-7.0) (17.0-19.0) (0.().5) 

Parameter Units W5/93. W5/93 215193 215193 21Sf93 

Total Analyaea: 
Silver mg/Jtg <2.4 <2.4 <2.4 <2~4 
Anenic mwq 2.1 2.4 1.7 0.81 
Barium = 1000 87 69 460 
Cadmium 2.5 2.6 <2.4 86 
Calcium = 9100 4300 1300 3900 
Chromium 86 17 9.0 21 
Mercury = 0.072 <().060 <().059 0.076 
Nickel 16 18 <12 <12 
~d m~ 12 9.4 3.7 7.0 
Antimony mm <24 <24 <24 <24 
Selenium mg,iq <0.24 <().24 <0.24 <0.24 
Tin = 100 21 <12 46 
Columbium 330 13 5.9 68 
Tantalum mm 20 17 9.5 21 
Fluoride ~ 7900 . 3200 650 1800 
Gross Alpha ~ 42:1:10 61±12 10±6 61±12 
GroaaBeta pc~ 44±ii 33iii 23iii 34±6 
Isoto~a: 

pQi/ 3.2i<l.4 Uranium-233 & 234 3.7±0.5 4.2±0.5 
Uranium-235 ~ 0.1±0.1 0.1±0.1 0.2±0.1 
Uranium-238 3.5±0.4 4.1±0.5 4.8±0.5 

. Thorium-228 PQ~ 2.4±0.3 2.5±0.5 1.8±0.4 
Thorium-230 ~~ 4.6±0.4 5.0±0.6 3.4±0.5 
Thorium-232 2.7±0.3 2.4±0.4 . 1.7±0.3 
Lead-210 e 46 KeV PQ~ 5.2i<l.9 3.9±0.8 3.2±1.6 
Thorium•234 @ 63.3 Ke V PQ~ 4.3±1:5 5.2±0.9 4.9±1.2 
Thorium-234@ 92.6 KeV . cm 3.4±0.5 4.0±0.6 4.5±1.0 
Protactinium-234m@ 1001 KeV ~~ 15±7 0.0±7.7 0.0±6.2 
Radium226 pC~ 6.8±0.7 7.7±0.8 6.3±0.7 
Lead-214 e 295.2 KeV ~~ 4.1±0.3 4.3±0.4 3.1±0.3 
Lead-214 @ 352.0 KeV 4.2i<l.2 4.6±0.2 3.4±0.2 . 
Biamuth-214@ 609.4 KeV ~ 3.9±0.2 4.3±0.2 2.9±0.2 
Biamuth-214@ 1120.4 KeV 3.7±0.5 4.4±0.6 3.2±0.5 
Biamuth-214@ 1764.7KeV PQ~· 3.8±0.4 3.5±0.5 2.8±0.4 
Actinium-228@ 338 KeV PQ~ 2.6±0.3 2.8±0.4 2.0±0.3 
Actinium-228@ 911 KeV ~~ 2.9±0.3 2.6±0.3 2.2±0.2 
Actinium-228@968 KeV 2.6±0.5 2.5±0.4 2.3±0:5 
Lead-212@238 KeV PQ~ 2.5±0.1 2.4±0.2 2.0±0.1 
Biamuth-212@ 727 KeV ~· 3.5±0.7 2.8±0.7 2.4±0.7 
Thallium-208 @ 583 Ke V 2.3±0.2 2.6±0.3 2.0±0.2 
Uranium-235@ 143 KeV Pc~ . 0.00±0.12 0.19±0.14. 0.24±0.16 
Potasaium-40@ 1460 KeV ~~ 17±1 18±1 17±1 

ASTM Analysis: 
~-N 32 <2.0 162. 3.2 Ammonia 

f1rate 
p nits 6.63 . 7.76 8.00 6.53 

mg/kg 220 138 110 . 60 
TCLP Metals: 

Silver =a <0.10 <0.10 
Arsenic <0.10 <0.10 
Barium =a <10 <10 
Cadmium <0.10 .· <0.10 
Chromium =3 <0.10 <0.10 
Mercury <0.010 <0.010 
Nickel ~ <1.0 <1.0 
Lead <0.10 <0.10 
Selenium m8ll <0.10 <0.10 

TCLP Extraction Fluid Data: 
No.1 No.1 Extraction Fluid . 

JI!! with Deionized Water pH units 5.89 6.63 
i>!! After Addition of 1 Normal HCL pH units 1.93 1.96 
~ ofTCLP Extract pH units 4.95 5.00 

ount of Sample Extracted g 40.0 40.0 
Volatile Oiianic Analyses: 

µg/kg <1600 <1500 <1500 <1600 4-Methyl- -pentanone CMIBK> 

See footnotes at end of table. 



Tables 
(Continued) . 

Pa 27 of58 
Sam2le Identif1c:ation and Date 

B60 B60 B60. B61 B61 
(0.6~2.0) (9.6-12.0) (14.6-17.0) (0.0.5) (0.5-2.5) 

Parameter Units :lJ5193 215193 2/rJ93 2/4193 2/4/93 

Total Analyaee: 
Silver = <2.4 <2.6 <2.3 
Anenic 2.3 4.6. 1.1 
Barium mi!Jti 160 57 32 
Cadmium = <2.4 <2.6 <2.3 
Calcium 1000 1000 1200 
Chromium = 13 8;.9 6.1 
Mercury <:0.059 <:0.065 <:0.057 
Nickel = 29 15 <11 
lead 6.5 4.4 3.4 
Antimony mi!Jti <24 <26 <23 

. Selenium mg/Jtg <:0.24 <:0.26 <:0.23 
Tin mg/Jtg <12 <13 <11 
Columbium mg/Jtg 9.6 6.6 2.3 
Tantalum mglJti 9.5 10 2.3 
Fluoride ii . 310 280 98 -
Gn>u Alpha 31±9 19±8 4±5 74±12 
Gn>u Beta 27±6 24±6 27±6 48±7 
Isotopes: · 
Uranium-233 & 234 pg~ 1.9±0.4 2.3±<>.5 
Uranium-235 PQ~ O.o±<>.l 0.1±0.1· 
Uranium-238 PQ~ 2.o±<>.4 2.2±<>.4 
Thorium•228 PQ~ 1.4±0.3 4.7±<>.6 
Thorium-230 PQ~ 1.5±0.3 5.4±<>.6 
Thorium-232 PQ~ 1.4±0.3 4.1±0.5 
Lead-210 e 46 KeV c· 1.4±0.7 3.2±1.0 
Thorium-234 e 63.3 KeV ~~ 2.6±1.0 2.7±2.0 
Thorium-234 e 92.6 KeV pC~ 2.o±<>.f! 3.5±<>.7 
Protactinium-234m e 1001 KeV PQ" 11±1 0.0±7.6 
Radium226 pC~ 3.5±0.7 10±1 
IA!ad-214 e 295.2 KeV t8~ 1.7±<>.2 6.1±0.4 
IA!ad-214 e 352.0 KeV 1.6±0.l 6.1±0.3 
Bismuth-214 e 609.4 KeV PQ~ 1.5±0.l 6.2±<>.3 

- - - Bismuth.214 e 1120.4XeV PQ~ 2.o±<>.5 6.7±<>.7 
Bismuth-214e1764.7 KeV ~ 1.6±0.4 6.9±<>.6 
Actinium-228 e 338 KeV 1.5±0.3 4.4±<>.5 
Actinium-228 e 911 KeV PQ~ 1.5±0.3 4.6±<>.4 
Actinium-228 e 968 KeV i>Q~ 1.7±<>.4 4.9±<>.6 
IA!ad-212 e 238 KeV PQ~ 1.3±0.1 4.6±<>.3 
Bismuth-212 e 727 KeV cm 2.3±0.7 5.9±1.0 
Thallium-208 e 583 KeV ~~ 1.5±0.2 4.9±<>.3 
Uranium-235 e 143 KeV PQ~ 0.00±0.10 o.oo±<>.13 
Potusium-40@ 1460 KeV pc1, 15±1 17±1 

ASTM Analysis: 
~-N 62 <2.0 <2 Ammonia 

ft rate 
p nita 5.70 6.19 6.91 
fg/kg 220 240 62 

TCLP Metals: 
Silver ~ Arsenic 
Barium ~ Cadmium 
Chromium ~ Mercury 
Nickel ~ IA!ad 
Selenium mill -

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units PR with Deionized Water 
ii!! After Addition of 1 Normal HCL pH units 
~ ofTCLP Extract j>Hunitl 

ount or Sample Extraeted g 
Volatile O~anic Analyses: 

Jlg/kg <1500 <1700 <1500 4-Methyl- -pentanone (MIBK) 

See footnotes at end or table. 



Table S 
(Continued) 

Pa e28or58 
Sam2le Identification and Date 

B61 B51 B62 B62 B62 
(10.0-12.5) (24.0-26.0) (0-0.5) (0.5-2.6) (24.0-26.5) 

Parameter Units 214193 214193 21"93 214193 214193 

Total Analyees: 
Silver . = <2.4 <2.6 <2.3 <2.3 <2.6 
Arsenic 2.1 1.4 0.89 0.79 1.5 

·Barium = 71 56 28 60 48 
·cadmium <2.4 <2.8 <2.3 <2.3 <2.6 
Calcium ~ 29000 2000 700 1100 1600 
Chromium 11 . 24 8.8 10 . 9.6 
Mercury mi/Jti . <0.059 <0.064 <0.057 <0.057 <0.065 
Nickel mg/Jtg <12 <13 <11 <11 <13 
Lead == 4;9 5.9 2.3 4.9 9.8 
Antimony <24 <26 <23 <23 <26 
Selenium = <0.24 <0.26 <0.23 <0.23 <0.26 
Tin 22 17 <11 31 '<13 
Columbium mg!Jtg 57 5.1 2.3 34 6.2 
Tantalum mS1ti 18 3.8 2.3 6.7 6.2 
Fluoride ~- 1400 5400 480 6600 680 
GT011& Alpha ii 17±7 6±5 55±10 16±6 
GTOu Beta pc~ 26±6 24±6 49±7 32±6 
·hoto~s: 

Uranium-233 & 234 pQ~ 2.6±0.4 
Uranium-235 pg~ 0.2±0.1 
Uranium-238 pg~ 3.3±0.4 
Thorium-228 pg~ 4.8±0.6 
Thorium-230 pg~ 5.6±0.6 
Thorium-232 pg~ 4.3±0.6 
U!ad-210 O 46 KeV ~ 3.9±1.0 
Thorium-234 @ 63.3 KeV 2.6±1.8 
Thorium-234 @92.6 KeV ~~ 3.6±0.7. 
Protactinium-234m@ 1001 KeV pC~ 0.0±6.6 
Radium226 pg~ 7.8±0.8 
lA!ad-214 @295.2 KeV 4.7±0.4 
I.ead-214 @352.0 KeV ~~ 4.5±0.2 
Bismuth-214@ 609.4 KeV pg~ 4.1±0.2 
Bismuth-214@ 1120.4 KeV pg~ 4.4±0.5 
Biimuth-214@ 1764.7 KeV pg~ 4.4±0.5 
Actinium-228@ 338 KeV i>Q~ 6.0±0.4 
Actinium-228@ 911 KeV i>Q~ 5.5±0.4 
Actinium-228 @ 968 KeV c~ 5.2±0.6 
lA!ad-212 @238 KeV ~~ 4.9±0.2 
Bismuth-212@ 727 KeV i>Q~ 4.9±0.8 
Thallium-208 @ 583 KeV pg~ 4.9±0.3 
Uranium-235@ 143 KeV pC~ 0.00±0.13 
Potaseium-40@ 1460 KeV pc· s' 16±1 

ASTM Analysis: 
~NH3-N 320 22 <2.0 2.6 62 Ammonia 

fuate 
nits 8.18 7.93 6.47 6.04 10.47 

mg/kg 220 240 44 52 174 
TCLP Metalsi 

Silver =a Arsenic 
Barium ~ ·cadmium 
Chromium ~ Mercul')' 
Nickel ~ U!ad 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraet.ion Fluid 

J>Runit11 PH with Deionized Water 
PR Aft.er Addition or 1 Normal HCL pHunit11 
~ orTCLP Extract j>Hunits 

ount of Sample Extracted ' g 
Volatile O~anic Analyses: ' 

µg/kg <1600 <1700 <1600 <1600 <1700 4-Methyl- -pent.a none .CMIBK> 

See footnotes at end or table. 





Tables 
(Continued) 

Pa 30 of58 
Sam2le Identification and Date 

B54 B55 B55 B55 B56 
(19.0-21.8) (1.0-2.0) (7.0-9.5) (17 .0-19.0) (0-0.5) 

Parameter Units 215193 214193 2/4193 2/4193 214193 

Total Analyees: 
Silver = <2.4 <2.3 <2.3 <2.5 <2.4 
Anenic 1.2 4.3 u 3.8 0.91 
Barium mg/Jtg 39 36 50 68 200 
Cadmium mg/q <2.4 <2.3 <2.3 <2.5 <2.4 
Calcium mg.t)cg 940 220000 1000 1300 140000 
Chromium = 6.7 86 8.1 8.7 6.3 
Mercuiy d>.059 d>.068 <().068 <().062 0.13 
Nickel mg.t_kg <12 21 <12 <12 14 
Lead mgl!tg 3.4 8.2 4.4 5.6 7.0 
Antimony mgl!tg <24 <23 <23 <25 <24 
Selenium mg.t_kg d>.24 d>.23 <().23 <().25 d>.24 
Tin mg!q <12 16 <12 12 29 
Columbium mg.t)cg 2.4 210 6.9 5.0 35 
Tantalum mg/q 3.6 28 5.8 6.2 20 
Fluoride ~ 110 6800 5800 220 3000 
Gro1111Alpha v 14±7 86±12 25±7 13±6 110±10 
Gross Beta pc~ 25±6 69±7 26±6 24±6 62±7 
Isotopes: · 
Uranium-233 & 234 ~ 19±1 0.6±0.2 9.9±0 .. 7 
Uranium-235 0.6±0.2 0.0±0.1 0.3±0.1 
Uranium-238 i>Qm 20±1 0.4±0.2 10±1 
Thorium-228 pC~ 12±1 1.6±<>.4 12±1 
Thorium-230 16±1 1.l±<l.4 12±1 
Thorium-232 t8~ 13±1 1.7±0.4 11±1 
Lead-210 @46 KeV i>Qm 7.9±1.5 0.78±0.59 4.0±1 
Thorium-234 @63.3 KeV i>Qm 13±2 1.4±0.6 5.4±2.5 
Thorium-234 @ 92.6 Ke V i>Qm 13±1 1.7±0.5 1.2±3.2 
Protactinium-234m@ 1001 KcV i>Q~ 28±11 0.0±6.4 30±10 
Radium226 i>Qm 22±1 2.6±().6 14±1 
Lead-214@ 295.2 KeV i>Qm 13±1 1.5±0.2 6.8±<>.4 
Lead-214@ 352.0 KeV i>Q~ 13±1 1.4±<>.1 6.9±0.3 
Bi11muth-214 @ 609.4 KeV i>Q~ 13±1 1.3±0.2 6.7±<>.3 
Bi11muth-214@ 1120.4 KeV i>Q~ 13±1 1.8±0.4 6.9±0.7 
Bi11muth·214@ 1764.7 KeV i>Q~ 13±1 1.5±0.4 6.l±<l.6 
Actinium-228@ 338 KeV i>Q~ 11±1 1.6±0.3 9.4±0.6 
Actinium-228@ 911 KeV i>Q~ 13±1 1.6±0.3 11±1 
Actinium-228@ 968 KeV i>Q~ 13±1 1.7±0.4 11±1 
Lead-212@ 238 KeV i>Q~ 12.±1 -1.3±0.1 9.8±0.4 
Bi11muth-212@ 727 KeV i>Q~ 14±1 2.7±<>.7 11±1 
Thallium-208@ 583 KeV i>Q~ 12±1 1.7±0.2 9.7±0.4 
Uranium-235@ 143 KeV i>Q~ 0.60±0.26 0.00±0.09 0.29±0.24 
Potas11ium-40@ 1460 KeV pc~ 4.6±0.9 14±1 10±1 

ASTM Analysis: 
~3-N <2.0 3.4 9.6 6.0 74 Ammonia 

fu1rate 
p nits 8.29 11.73 7.44 9.60 9.85 

mg/kg 74 74 100 192 122 
TCLP Metals: 
Silver ~ d>.10 <().10 
Arsenic d>.10 <().10 
Barium =3 <10 <10 
Cadmium d>.10 d>.10 
Chromium =a d>.10 d>.10 
Mercuiy d>.010 <().010 
Nickel ~ 

<1.0 <1.0 
. Lead <0.10 <0.10 

Selenium mgtl d>.10 <0.10 
TCLP Extraction Fluid Data: 

No.2 No.2 Extraction Fluid 
pH with Deionized Water pH units 12.62 12.20 
pH Aft.er Addition of 1 Normal HCL pH units 12.35 8.32 
~ ofTCLP Extract pH units 11.98 5.97 

ount of Sample Extracted g 40.0 40.0 
Volatile Olanic Analyses: 

µg/kg <1500 <1500 <1500 <1600 <1500 4-Methyl- -pentanone (M!BK) 

Sec footnotes at end of table. 



Table 3 
(Continued) 

Pa 31 of58 
Sam2le Identification and Date 

B56 B56 B56 B57 B57 
(4.5-7.0) (12.0-14.5) (17.0-19.0) (0-0.5) (24.5-27.0) 

Parameter Units 214193 214193 214193 2/FJ93 216193 

Tot.al Anal)"IH: . 
Silver = <2.3 <2.5 <2.5 <2.5 
Anenic 3.1 2.4 0.93 <0.25 
Barium = 3100 92 75 180 
Cadmium 3.7 <2.5 <2.5 3.1 
Calcium = 5800 1100 1600 2800 
Chromium 33 9.9 11 23 
Men:uty mm 0.092 <o.063 <0.06 <().062 
Nickel mS!Jtg 17 <13 <12 20 
Lead mS!Jtg 25 5.8 7.2 6.1 
Antimony m~ <23 <25 <25 <25 
Selenium mS!Jtg <0.23 <0.25 <0.25 <().25 
Tin m~g 34 <13 <12 14 
Columbium mgi'.jtg 29 5.0 5.0 8.7 
Tantalum m~g 15 8.8 5.0 11 
Fluoride ~g 2200 - 270 84 200 
Gross Alpha 18±6 19±7 19±8 16±8 
Gross Beta ~l'fg 20±5 27±6 21±5 33±7 
Isoto~11: 
Uranium·233 & 234 pgi! 
Uranium-235 c~ 
Uranium-238 ·~~ 
Thorium-228 i>Q~ 
Thorium-230 i>Q~ 
Thorium-232 i>Q~ 
l.ead-210 @ 46 KeV i>Q~ 
Thorium-234 @ 63.3 KeV pC~ Thorium-234 @ 92.6 KeV 
Protactinium·234m@ 1001 KeV fc~ 
Radium226 pg~ l.ead-214 @ 295.2 KeV 
l.ead-214@ 352.0 KeV ~~ 
Biamuth-214 @ 609.4 KeV i>Q~ 
Biamuth-214 @ 1120.4 KeV pC~ 
Bismuth-214@ 1764.7 KeV c· 
Actinium-228@ 338 KeV ~c~ 
Actinium-228@911 KeV pC~ 
Actinium-228@ 968 KeV ~~ l.ead-212 @238 KeV 
Biamuth-212@ 727 KeV · i>Q~ 
Thallium-208 @583 KeV i>Q~ 
Uranium-235@ 143 KeV pC~ 
Potas11ium-40@ 1460 KeV j>C'g 

ASTM Analysis: 
Ammonia ~NH3-N 12.4 3.8 <2 <2 

~fate p nits 7.78 9.27 6.07 7.30 
mg/kg 52 178 52 132 

TCLP Metals: 
Silver ~ <0.10 
Arsenic «l.10 -
Barium ~ 220 
Cadmium «l.10 
Chromium mg(} «l.10 
Mercury ~ «l.010 
Nickel <1.0 
Lead ~ «l.10 
Selenium <0.10 

TCLP Extraction Fluid Data: 
No.1 · Extraction Fluid 

Jl!! with Deionized Water pH units 7.89 
PB Aft.er Addition of 1 Normal HCL pH units 1.90 
~ ofTCLP Extract pH units 5.44 

· ount of Sample Extracted g 40.0 
Volatile O~anic Analyses: 

µ.g/kg <1500 <1600 <1600 <1600 4-Methyl- -pentanone (MIBK) 

See footnotes at end of table. 



Table S 
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Pa 32 or58 
Saml!le Identification and Date 

B57 B58 B58 B58 B68 
(29.6-32.0) (().{).6) (2.0-4.6) (9.5.-12.0) (14.6-17.0) 

Parameter Units 2/5193 219193 219/93 219/93 219/93 

Total Analyues: 
Silver mw.!q <2.6 <2.4 <2.4 <2.4 
Anenic mg!Jtg 0.38 1.6 2.3 2.2 
Barium :m 58 500 96 .99 
Cadmium <2.6 <2.4 <2.4 2.9 
Calcium = 1600 19000 11000 1900 
Chromium 8.1 49 <2.4 20 
Mercury mm <0.064 0.091 <0.061 <0.060 
Nickel = <13 15 <12 15 
Lead 6.4 18 8.0 6.2 
Antimony ~ <26 25 <24 <24 
Selenium m~g <0.26 <0.24 <0.24 «>.24 

• Tin mg!Jtg <13 160 35 19 
Columbium mg/Jtg 8.9 200 53 17 
Tantalum mg/Jtg 15 19 16 13 
Fluoride ~ 170 320 3100 3500 
Gro111 Alpha 11±6 29±8 50±11 12:1:7 
Gro111 Beta pc~ 26±5 .31±6 39±7 25±6 
Isoto~a: 
Uranium-233 & 234 pQi/ 1.3±0.3 2.9±0.3 
Uranium-235 PQ~ 0.1±0.1 0.0±0.1 
Uranium-238 i>Qm 1.4±0.3 2.6±0.3 
Thorium-228 i>Qm 1.3±0.3 3.2±0.4 
.Thorium-230 i>Qm 2.0±0.3 3.4±0.4 
Thorium-232 i>Qm 1.5±0.3 1.9±0.3 
Lead-210 @46 KeV i>Qm 2.4±0.8 3.4±0.9 
Thorium-234 @63.3 KeV i>Qm 2.4±0.6 3.9±0.7 
Thorium-234 @ 92.6 KeV ~ 1.8±0.5 2.8±0.8 
Protectinium-234m@ 1001 KeV 0.0±7.4 0.0±6.0 
Radium226 i>Qm 3.5±0.7 4.2±0.7 
Lead-214 8 295.2 KeV i>Qm 1.9±0.3 3.0±0.3 
Lead-214 @ 352.0 KeV i>Qm 2.0±0.2 2.7±0.2 
Biamuth-214 e 609.4 KeV i>Qm 1.9±0.2 2.7±0.2 
Biamuth-214@ 1120.4 KeV i>Qm 2.2±0.4 2.7±0.5 
Biamuth-214@ 1764.7 KeV i>Qm 1.4±0.4 2.7±0.4 
Act.inium-228@ 338 KeV i>Qm 1.6±0.3 1.7±0.3 
Actinium-228@ 911 KeV i>Qm 1.6±0.2 1.8±0.3 
Actinium-228@ 968 KeV i>Qm 1.9±0.4 2.0±0.4 
Lead-212@ 238 KeV i>Qm 1.6±0.l 1.8±0.l 
Biamuth-212@ 727 Kev· i>Qm 1.5±0.6 2.3±0.7 
Thallium-208 @ 583 KeV i>Qm 1.6±0.2 1.7±0.2 
Uranium-235 e 143 KeV i>Qm 0.00±0.09 0.14±0.13 
Potaa11ium-40 @ 1460 KeV pc~ 18±1 17±1 

ASTM Analy11i11: . 
~NIµ-N <2 4.2 300 110 Ammonia 

fir ate 
p mts 7.42 6.48 8.62 7.81 

mg/kg 68 240 400 860 
TCLP Metals: 

Silver =3 «>.10 
Arsenic «>.10 
Barium =3 <10 
Cadmium <0.10 
Chromium ~ 

<().10 
Mercury <().010 
Nickel ~ <1.0 
Lead <0.10 
Selenium mg/l <0.10 

TCLP Extraction Fluid Data: 
No. l Extraction Fluid 

~ with Deionized Water pH units 6.13 
PH After Addition or 1 Normal HCL pH units 1.83 
~ orTCLP Extract jiH units 5.00 

ount or Sample Extracted g 40.0 
Volatile O~anic Analyses: 

iiglkg <1700 <1600 <1600 <1600 4-Methyl- -pentanone (MIBK) 

" 
See footnotes at end or table. 



Tables 
(Continued) 

Pa · 33 of58 
Sam;ele Identification and Date 

B59 B59 B59 B60 B60 
(0-0.5) (12.5-15.0) (2.5-6.0) (0-0.5) (5.0-7.5) 

Parameter Units 3131193 &'3WS &'31193 &'31193 &'31193 

Tot.Al Analyaes: 
Silver = <2.3 <2.• <l.Sr <2.3 <2.4 
Arsenic u 1.9 2.0 2.8 1.9 
Barium = 130 66 63 71 90 
Cadmium <2.3 <2.• <1.8 <2.3 <2.4 
Calcium :m 2000 2000 1600 1200 1800 
Chromium 8.3 72 6.2 6.6 7.1 
Me:rcuJY mm 0.14 <0;060 <0.061 <0.058 <0.059 
Nickel mg/J[g 14 14 <9.2 <12 <12 
Lead mglq 6.6 5.0 6.8 14 7.0 
Antimony mg,i_kg <23 <24 <18 <23 <24 
Selenium mg!Jtg <0.20 <0.25 <0.23 <0.23 <0.24 
Tin mg/J[g 14 <12 <9.2 <12 <12 
Columbium mg!Jtg 6.2 13 9.7 8.2 7.2 
Tantalum mm 6.2 8.8 11 9.4 9.7 
Fluoride ~ 360 8800 990 780 350 
Gross Alpha ii: 10±5 59±10 9±6 21±7 19±7 
Grou Beta pc~ 25±6 62±8 24±6 27±6 21±6 
Isotopes: 
Uranium-233 & 234 pQi/ 19±1 0.7±0.2 
Uranium-235 PQ~ 2.0±0.3 0.0±0.l 
Uranium-238 PQ~ 23±1 1.0±0.2 
Thorium-228 c~ 0.9±0.3 1.7±0.4 
Thorium-230 p~ 3.1±0.6 1.5±0.4 
Thorium-232 t8~ 1.0±0.3 1.3±0.4 
Lead-210 @ 46 KeV PQ~ 0.93±0.67 1.6±0.6 
Thorium-234 @ 63.3 KeV c~ 14±1 0.83±0.56. 
Thorium-234 @ 92.6 KeV ~~ 9.2±0.6 1.2±0.3 
Protactinium-234m@ 1001 KeV PQ~ 27±7 0.0±6.0 
Radium226 pC~ 12±1 1.8±0.5 
Lead-214@ 295.2 KeV pg~ 0.70±0.18 0.79±0.22 
Lead-214 @ 352.0 KeV 0.59±0.11 0.73±0.10 
Bismuth-214@ 609.4 KeV . Pc~ 0.78±0.14 0.74±0.14 

- - - --· Biumuth~214@ 1120.4.KeV ~~ 0.63±0.34 1.2±0.4 -- Biamuth-214@ 1764.7 KeV PQ~ 0.81±0.29 0.00±0.24 
Actinium-228@ 338 KeV pC~ 0.75±0.22 1.0i(l.2 
Actinium-228@ 911 KeV c· 0.68±0.20 1.0±0.2 Pc~ Actinium-228@ 968 KeV p~ 0.58±0.23 1.0±03 

• 
Lead-212@ 238 KeV ~~ 

. 
Bismuth-212@ 727 KeV 0.75±0.76 1.5±0.6 
Thallium-208@ 583 KeV PG~ 0.61±0.17 0.91±0.18 
Uranium-235@ 143 KeV c~ 0.65±0.12 0.00±0.08 
Potassium-40 @ 1460 Ke V ~~ 12±1 9.1±1.0 

ASTM Analysis: 
Ammonia ~~3-N <2.0 260 <2.0 <2.0. <2.0 

fifate 
p nits 6.11 5.79 6.19 6.29 5.94 

mg/kg 68 420 46 54 58 
TCLP Metals: 

Silver. =1 <0.10 
Anenic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium ~ 

<0.10 
MercuJ)' <0.010 
Nickel ~ 

. . 
Lead <0.10 
Selenium mgll <0.10 

.TCLP Extraction Fluid Data: 
No. l Extraction Fluid 

J>!! with Deionized Water J>!! unite 4.56 
P!! Aft.er Addition of 1 Normal HCL pH units NAP 
~ ofTCLP Extract jJHunits 4.82 

ount of Sample Extracted g 40.0 
Volatile Olanic .Analyses: 

tJ.g/kg <1600 22000 <1500 <1500 <1500 4-Methyl- -pentanone (MlBK) 

See footnotes at end of table. 



Table 3 
(Continued) 

Pa 34 i>f58 
SamJ!le Identification and Date 

B60 B61 B61 B61 B62 
' (15.0-17.0) (().().5) (15.0-17.0) (5.0-7.5) (0.0.5) 

Parameter Units 3131193 411193 4/1193 4/1/93 4/ll93 

Total Analyses: 
Silver mm <2.0 <2.3 <2.2 <2.4 <2.1 
Arsenic ~ 2.7 2.5 7.4 1.8 0.96 
Barium 430 470 140 58 44 
Cadmium mil)g <2.0 2.6' 8.1 <2.4 <2.1 
Calcium = 2200 2500 3200 1400 850 
Chromium 14 240 24' 8.1 5.1 
Mercuey mi1ti <0.063 1.4 <0.062 <0.052 <0.058 
Nickel == 15 16 31 <12 <11 
Lead 11 76 7.4 7.0 5.6 
Antimony· mg/q <20 <23 <22 <24 <21 
Selenium m~g <0.24 <0.25 <0.22 <0.22 <0.23 
Tin = 13 63 20 <12 <11 
Columbium 13 240 19 7.1 '15 
Tantalum mg/q 14 '28 55 11 3.5 
Fluoride ':¥J 1200 13000 950 25 60 
Gro1111Alpha 18±6 110±20 25±8 23±8 28±8 
Gro1111 Beta pc·g 21±6 61±7 25±6 20±6 28±6 
Iaoto~s: 

Uranium-233 & 234 ~~ 8.3±0.7 1.7±0.3' 0.6±0.2 1.0±0.2 
Uranium-235 j>Q~ 0.5±0.2 0.0±0.1 0.0±0.1 0.0±0.1 
Uranium-238 j>Q~ 7.5±0.7 1.8±03 0.8±0.2 0.9±0.2. 
Thorium-228 j>Q~ 5.0±0.7 1.2±0.3 1.5±0.4 2.0±0.4 
Thorium-230 j>Q~ 14±1 1.1±0.3 0.8±0.3 2~0±0.4 
Thorium-232 c~ 4.2±0.6 1.0±0.2 1.1±0.3 1.2±0.3 
Lead-210 e 46 KeV ~~ 10±2 1.9±0.7 1.2±0.6 1.7±0.7' 
Thorium-234 @ 63.3 KeV j>Q~ 11±3 1.4±0.5 1.6±0.5 1.9±0.6 
Thorium-234 @ 92.6 KeV j>Q~ 9.9±2.3 2.1±0.6 1.5±0.4 2.2±0.7 
Protactinium-234m@ 1001 KeV j>Q~ 24±9 0.0±5.8 0.0±7.2 7.0±8.8 
Radium226 j>Q~ 17±1 2.2±0.5 1.6±0.5 2.6±0.5 
Lead-214 e 295'.2 KeV c~ 10±1 1.6±0.2 1.2±0.2 1.5±0.2 
Lead-214 e 352.0 KeV Pc~ 10±1 1.5±0.1 1.2±0.1 '1.6±0.l 
Bismuth-214 @ 609.4 KeV ~~ 9.8±0.4 1.5±0.l 1.2±0.l 1.5±0.2 
Bismuth-214@ 1120.4 KeV j>Q~ 9.5±0.8 1.7±0.4 1.0±0.4 1.8±0.4 
Bismuth-214@ 1764.7KeV j>Q~ 9.7±0.7 1.2±0.3 1.2±0.4 1.3±0.3 
Act.iniuin-228 @338 KeV j>Qm 4.4±0.4 1.0±03 1.7±0.2 1.3±0.3 
Act.inium-228 @ 911 KeV j>Qm 4.6±0.3 1.4±02 1.4±0.2 1.5±0.2 
Actinium-228 @ 968 KeV j>Q~ 4.2±0.6 1.5±0.4 1.4±0.4 1.5±0.4 
Lead-212 e 238 KeV pC~ 4.3±0.2 1.2±0.1 1.2±0.1 0.98±0.10 
Bismuth-212@ 727 KeV i>8tt 4.7±0.9 1.5±0.6 2.4±0.9 1.4±0.6 
Thallium-208@ 583 KeV 3.8±0.3 1.2±0.2 1.4±<>.2 1.3±<>.2 
Uranium-235@ 143 KeV :cm 0.47±<>.21 0.00±0.09 0.00±0.08 0.00±0.09 
Potaiaium-40@ 1460 KeV pc1r 16±1 17±1 14±1 13±1 

ASTM Analysis: 
Ammonia ~Nl:l3-N 130 <2.0 560 18.6 <2.0 

~~rate mts 5.64 5.81 7.68 6.83 6.68 
mg/kg 94 440 240 76 54 

TCLP Metals: 
Silver =a <0.10 <0.10 
Arsenic <0.10 <0.10 
Barium ~ <10 <10 
Cadmium <0.10 <0.10 
Chromium ~ <0.10 <();10 
Mercuey <0.010 <0.010 
Nickel ~ 

. . 
Lead <0.10 <0.10 
Selenium mill <0.10 <0.10 

TCLP Extraction Fluid Data: 
No.1 No. l Extraction Fluid · 

pH with Deionized Water pHunit11 5.28 6.44 
pH After Addition or l Normal HCL pH units 1.59 1.79 
~ ofTCLP Extract jiHunits 4.86 4.87 

ount of SamP.le Extracted g 40.0 40.0 
Volatile O!r'nic Analyses: 

µg/kg <1600 <1600 <1500 <1500 <1500 4·Methyl- pentanone (MIBK) 

See footnotes at end or table. 



Tables 
(Continued) 

Pa 35 or58 
Samele Identification and Date 

B62 B62 B63 B63 B63 
(10.0-12.5) (15.0-17.0) (0.0.5) (12.5-15.0) (15.0-17 .5) 

Parameter Units 4/1193 "11193 411/93 4/1193 4/1193 

Tot.al Analyaes: = <2.3 Silver <2.3 <2.2 <2.6 <2.0 
Ammie 1.5 6.8 2.5 2.3 6.2 

'Barium = 65 110 110 45 260 
Cadmium <2.S 3.6 <2.2 <2.6 7.4 
Calcium = 1100 5200 3100 1500 5300 
Chromium 11 84 12 9.3 83 
Mercury ~ <().062 dl.059 <().058 <().058 dl.059 
Nickel <12 42 <11 17 55 
lead = 8.2 9.9 16 7.1 11 
Antimony <23 <23 <22 <26 <20 
Selenium mglq dl.24 dl.20 <().22 <().24 <().23 

• Tin = <12 21 17 <13 21 
Colunibium 7.5 18 40 7.8 16 
Tantalum mgJq 10 21 12 12 32 
Fluoride ~g 1100 5200 340 240 1000 
GrouAlpha ii 19±7 36±10 20±8 22::1:8 26±8 
Grou Beta pcl'!I 30±6 35±6 27±6 29±6 36±6 
Isotopes: 

. Uranium-233 & 234 ~ 3.8:!::0.5 0.7±0.2 0.9±0.3 
Unmium-235 0.2±0.1 0.0±0.l 0.0±0.1' 
Uranium-238 pg~ 3.4:!::0.5 0.7±0.2 1.1±0.3 
Thorium-228 pg~ 1.0±0.3 0.9±0.3 1.5±0.4 
Thorium-230 pg~ 2.5:!::0.5 1.3±0.3 1.8±0.4 
Thorium-232 pg~ 1.6:!::0.4 1.0±0.3 1.9±0.4 
Lead-210 @46 KeV pg~ 1.4:!::0.6 1.7±0.6 1.6±0.6 
Thorium-234 @63.3 KeV pg~ 3.3:!::0.7 1.2±0.6 2.0±0.9 
Thorium-234@ 92.6 KeV pg~ 2.9±0.5 1.6±0.5 1.4±0.3 
Protactinium-234m@ 1001 KeV i>Q~ 0.0±7.5 0.0±5.7 0.0±6.2 
Radium226 i>Q~ 4.2±0.7 2.0±0.5 2.0±0.7 
Lead-214@ 295.2 KeV pg~ 1.3:!::0.2 1.1±0.2 1.5±0.2 
Lead-214@ 352.0 KeV i>Q~ 1.4:!::0.l 1.0±0.1 1.4±0.1 
Biamuth-214@ 609.4 KeV i>Q~ 1.4:!::0.2 0.90±0.14 1.6±0.2 
Bismuth-214@ 1120.4 KeV i>Q~ 1.8:!::0.4 1.2±0.4 1.4±0.4 
Bismuth-214@ 1764.7 KeV i>Q~ 1.2±0.3 0.93±0.24 1.4±0.3 
Actinium-228@ 338 KeV i>Q~ 1.6±0.3 1.3:!::0.2 1.6±0.3 
Actinium-228@911 KeV c~ 1.4:!::0.2 1.2±0.2 1.5±0.2 
Actinium-228@968 KeV Pc~ 1.3:!::0.3 1.1±0.4 lA±0.4 

• Lead-212@ 238 KeV ~~ 1.4:!::0.l 0.96±0.09 1.4±0.l 
Bismuth-212@ 727 KeV pg~ l.4i<J.8 1.8:!::0.6 1.8:!::0.6 
Thallium-208 @ 583 Ke V pg~ 1.3:!::0.2 1.1±0.2 1.4±0.2 
Uranium-235@ 143 KeV i>Q~ O.lBi<l.12 0.00±0.08 0.00±0.09 
Potassium-40 @ 1400 Ke V pc~ 17±1 12±1 18±1 

A.STM Analysis: 
~NB3-N <2.0 540 <2.0 260 520 Ammonia 

~fate nits 5.44 6.32 6.34 7.12 6.88 
mg/kg 108 480 54 76 660 

TCLP Metals: 
Silver ~ dl.10 dl.10 
.Anenic dl.10 dl.10 
Barium ~ <10 <10 
Cadmium dl.10 dl.10 
Chromium ~· dl.10 dl.10 . 
Mercury ~ dl.010 dl.010 
Nickel 
Lead ~ dl.10 <0.10 
Selenium <0.10 <0.10 

TCLP Extraction Fluid Data: 
No.1 No.1 Extraction Fluid 

~ with Deionized Water pH units 6.56 6.76 
j:>!! A.ft.er Addition or 1 Normal HCL pH units 1.75 1.62 
~ ofTCLP Extract. j>Hunits 4.90 4.85 

ount of Sample Extracted g 40.0 40.0 
Volatile Olanic Analyses: 

~g/kg <1600 <1500 <1500 <1800 <1600 4-Met.hyl. ·pent.anon!! (MmK) 

Sec footnotes at end or table. 



Tables 
(Continued) 

PaB!! 36 or 58 
Sam2le Identification and Date 

B64 B64 ·:864 B66 B66 
(0.0.6) (9.6-12.6) (18.0-20.0) (0.0.6) (16.0-17.6) 

Parameter Units 4/1193 411193 4/'JJ93 4/'2193 412/93 

Total Analyees: = Silver <2.2 <2.2 <1.9 <1.9 <2.4 
Arsenic 0.46 2.5 1.0 0.29 1.3 
Barium mi/]ti 21 260 170 26 140 
Cadmium m~ <2.2 <2.2 2.2 <1.9 <2.3 
Calcium = 470 8400 2800 370 6300 
Chromium 3.0 87 180 <1.9 130 
Mercury = <0.050 0.72 0.063 <0.062 <0.056 
Nickel 11 <11 22 <9.7 51 
Lead mm 2.8 13 9.7 2.8 9.8 
Antimony m~g <22 56 <19 <19 . 28 
Selenium m~g <0.21 <0.20 <0.23 <0.20 <0.21 
Tin m~g <11 2200 310 <9.7 340 
Columbium m~g 2.2 400 48 1.1 66 
Tantalum ~ 2.2 20 13 1.1 11 
Fluoride ~ 750 190 14000 33 2000 
Gnl11Alpha ii 18±7 41±10 44±11 18±7 110±20 
Gnlsa&ta pc~ 27±6 68±7 40±6 30±6 66±7 
Isotope a: 
Uranium-233 & 234 ~ 4.3±0.6 1.7±0.4 0.3±0.2 
Uranium-236 0.2±0.l 0.2±0.l 0.0±0.1 
Uranium-238 pg~ 4.0±0.5 1.8±0.3 0.7±0.2 
Thorium-228 pgm 3.3±0.6 2.1±0.4 2.6±0.6 
Thorium-230 i>Q~ 4.2±0.7 1.6±0.4 3.6±0.6 
Thorium-232 i>Qm 1.5±0.4 1.4±0.3 1.6±0.4 
l.ead-210 ft 46 KeV i>Qm 4.2±1.8 2.7±0.7 12±2 
Thorium-234@ 63.3 KeV i>Q~ 6.3±1.2 2.6±0.6 2.0±1.3 
Thorium-234@ 92.6 KeV pg~ 4.7±1.0 1.4±0.3 0.00±0.40 
Prow:tinium-234m@ 1001 KeV ~~ 11±7 0.0±7.8 0.0±9.6 
Radium226 7.1±0.7 5.2±0.8 16±1 

· 1.ead-214@ 295.2 KeV ~ 4.4±0.4 3.1±0.4 18±1 
1.ead-214 @352.0 KeV· 4.4±0.2 3.4±0.2 18±1 
Bismuth-214@ 609.4 KeV i>Qm 4.3±0.2 3.3±0.2 18±1 
Bismuth-214@ 1120.4 KeV pg~ 4.7±0.6 3.1±0.5 . 18±1 
Bismuth-214 @ 1764. 7 KeV pg~ 3.6±0.4 3.2±0.5 16±1 
Actinium-228@ 338 KeV i>Q~ 2.0±0.3 1.9±0.3 2.6±0.4 
Actinium-228@ 911 KeV · i>Q~ 2.0±0.2 2.0±0.3 2.5±0.3 
Actinium-228@ 968 KeV i>Q~ 1.6±0.6 2.4±0.5 2.7±0.5 
l.ead-212@238 KeV i>Qm 2.0±1.3 2.2±0.2 2.9±0.2 
Bismuth-212@ 727 KeV i>Qm 2.1±0.8 2.9±0.8 2.7±1.0 
Thallium-208 @583 KeV pC~ 1.8±0.2 2.3±0.2 3.1±0.3 
Uranium-235@ 143 KeV c· . 0.26±0.11 0.20±0.13 0.00±0.17 
Potassium-40@ 1460 KeV Pc~ 33±1 20±1 21±1 · 

ASTM Analysis: 
p g 

Ammonia ~Nlµ-N <2.0 140 240 . <2.0 380 

ft rate 
p mts 6.85 3.56 3.88 6.43. 6.51 

mg/kg 54 52 146 66· 400 
TCLP Metals: 

Silver ~ <0.10 <0.10 
Arsenic <0.10 <0.10 
Barium =a <10 <10. 
Cadmium <0.10 <0.10 
Chromium ~ 

<0.10. <0.10 
Mercury · <0.010 <0.010 
Nickel ~ 

. 
Lead <:C).10 <0.10 
Selenium mill <0.10 <0.10 

TCLP Extract.ion Fluid Data: 
No.1 No.1 Extraction Fluid 

PR with Deionized Water pH units 4.28 6.84 
~ After Addition or 1 Normal HCL pH units NAP 1.75 
~ ofTCLP Extract pH unite 4.78 5.24 

ount or Sample Extracted g 40.0 40.0 
Volatile ~anic Analyses: 

µ.g/kg <1400 30000 33000 <1400 <1600 4-Methyl- ·pentanone (MIBK) 

See footnotes at end of table. 



Table S 
(Continued) 

Pa 37 of58 
Sam2le ldentuication and Date 

B65 B66 B66 B66 B67 
(20.0-22.5) (0..0.5) {5.0-7.5) (17.5-20.0) (0..0.5) 

Parameter Units 412193 412193 ""1/93 "1'}/93 4m93 

Total Analyees: = Silver· <2.1 <2.2 <2.1 <2.2 <2.3 
Anenic 3.8 0.67 2.2 6.4 1.1 
Barium = 52 28 88 170 51 
Cadmium 2.8 <2.2 <2.1 <2.2 <2.3 
Calcium ~ 330 410 2700 640 780 
Chromium 11 . 2.5 9.1 11 2.7 
Mercury = <().058 <0.055 <0.051 0.074 <0.058 
Nickel 16 <11 <11 13 <12 
Lead mg/)!g 5.7 3.6 11 30 5.2 
Antiinony mg/)!g <20 <22 <21. <22 <23 

• 
Selenium mg!)!i <0.23 0.33 <0.20 <0.22 <0.24 
Tin = <10 <11 29 12 <12 
Columbium 7.4 1.1 64 11 2.5 
Tantalum ~g 12 2.3 9.7 12 5.0 
Fluoride ~ 1500 19 1100 1300 40 
Gro111 Alpha· ii 39±10 11±5 34±8 17±6 14±5 
Groll Bet.a . pc1, 39±6 23±5 . 29±5 24±5 21±5 
hoto~11: 
Uranium-233 & 234 pQi/ 4.9±0.6 1.8±0.2 
Uranium-235 i>Qm 0.0±0.1 0.1±0.1 
Uranium-238 cm 5.1±0.6 1.9±0.3 
Thorium-228 ~m 2.2±0.4 1.7±0.4 
Thorium-230 i>Qm 3.8±0.6 2.8±0.5 
Thorium-232 i>Qm 2.3±0.5 1.5±0.3 
l.ead-210 8 46 KeV i>Qm 1.4±0.7 1.6±0.6 
Thorium-234 @ 63.3 KeV i>Qm 5.1±0.6 1.9±0.5 
Thorium-234 @ 92.6 KeV i>Qm 3.8±0.4 2.4±0.5 
Protactinium-234m@ 1001 KeV i>Qm 0.0±7.1 0.0±6.9 
Radium226 pC~ 4.5±0.7 4.0±0.7 
l.ead-214@ 295.2 KeV pg· 1.0±0.2 2.4±0.3 
l.ead-214 8 352.0 KeV i>Qm 0.98±0.10 2.3±0.2 
Bismuth-214@ 609.4 KeV i>Qm 1.0±0.l 2.1±0.2 
Bismuth-214@ 1120.4 KeV i>Qm l.4±0.4 2.2±0.5 
Bismuth-214@ 1764. 7 KeV i>Qm 1.2±0.3 2.4±0.4 
Actinium-228@ 338 KeV i>Qm 1.6±0.3 2.0±0.3 
Actinium-228@ 911 KeV i>Q~ 1.6±0.3 1.8±0.3 
Actinium-228@ 968 KeV i>Qm 1.6±0.4 1.9±0.5 
l.ead-212 8 238 KeV i>Qm 1;3±0.l 1.7±0.1 
Bismuth-212@ 727 KeV i>Qm 2.0±0.6 2.4±0.7 
Thallium-208@ 583 KeV i>Q~ 1.7±0.2 1.8±0.2 
Uranium-235@ 143 KeV i>Q~ 0.24±0.10. 0.22±0.13 
Potusium-40@ 1460 KeV pc~ 17±1 17±1 

ASTM Analyai11: 
~3-N 360 <2.0 114 128 <2.0 Ammonia 

§~rate p mts 6.21 6.34 7.18 6.43 5.92 
mg/kg 240 58 220 174 58 

TCLP Metals: 

~ Silver <0.10 
Arsenic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium ~ <0.10 
Mercury <0.010 
Nickel ~ Lead <0.10 
Selenium mgJl <0.10 

TCLP Extraction Fluid Data: 
No.1 Extraction Fluid 

P!! with Deionized Water P!! units 5.65 
PH Af\er Addition of 1 Normal HCL pH units . " 1.61 fi ofTCLP Extract pH units 5.32 

ount of Sample Extracted g 40.0 
Volatile O~anic Analyses: 

µglkg 3400 <1400 <1300 <1500 <1500 4-Methyl- -pentanone (MIBK) 

See footnotes at end of table. 



Tables 
(Continued) 

Pa 38 of58 
Samele Identllication and Date 

B67 B67 B68 B68 B68 
(2.5.S.O) (7.5-10.0) ((M)Ji) (2.5.S.O) (7.5-10.0) 

Parameter Unita "1:W3 .v.w3 "'3193 "'3193 4/:Y93 

Total Analyaes: 
Silver = <2.0 <2.0 <2.3 <2.3 <2.3 
Arsenic 0.66 0.29 2.3 2.2 1.1 
Barium = 87 25 66 67 48 
Cadmium <2.0 <2.0 <2.3 <2.3 <2.3 
Calcium = <200 470 890 8"0 570 
Chromium <2.0 <2.0 6.8 5.4 3.5 
Mercury = 0.061 <0.057 <0.062 <0.058 <().053 
Nickel <10 <10 <12 <12 <11 
Lead m~ l.5 0.81 4.4 4.6 3.5 
Antimony m~ <20 <20 <23 <23 <22 
Selenium mgl}tg «>.20 «l.20 <().24 <().23 0.50 
Tin = <10 <10 <12 <12 <ll 
Columbium l.l 3.4 6.l 4.9 2.3 
Tantalum ~ 3.2 11 8.6 8.5 4.7 
Fluoride ~ 180 130 290 79 68 
GroaaAlpha ii 8±5 15±5 13±5 6±5 5±4 
Gn>aa Beta pc~ 24±6 26±5 20±5 21±6 27±5 
Iaotapea: 
Uranium-233 & 234 pQ~ 
Uranium-235 PQ~ 
Uranium-238 PQ~ 
Thorium-228 i>Q~ 
Thorium-230 i>Qm 
Thorium-232 i>Q~ 
Lead-210 @ 46 KeV i>Q~ 
Thorium-234@ 63.3 KeV PQ~ 
Thorium-234@ 92.6 KeV i>Q~ 
Protactinium-234m@ 1001 KeV pC~-
Radium 226 
Lead-214 @ 295.2 KeV ~~ 
Lead-214@ 352.0 KeV PQ~ 
Bismuth-214@ 609.4 KeV i>Q~ 
Bismuth·214@ 1120.4 KeV i>Q~ 
Bismuth-214 @ 1764. 7 Ke V c~ 
Actinium-228@ 338 KeV ~~ 
Actinium-228@ 911 KeV i>Q~ 
Actinium-228@966 KeV c~ p~ Lead-212@ 238 KeV ~~ Bismuth-212@ 727 KeV 
Thallium-208 @583 KeV i>Q~ 
Uranium-235@ 143 KeV c~ 
Potusium-40@ 1460 KeV ~~ 

ASTM Analysis: 
Ammonia ~NH3-N <2.0 <2.0 <2.0 <2.0 <2.0 

~~}fate nits 8.85 5.82 6.14 5.84 6.61 
mg/kg 58 54 52 52 58 

TCLP Metals: 
Silver =a Arsenic 
Barium ~ Cadmium 
Chromium ~ Mercury 
Nickel ~ Lead 
Selenium . mg/l 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units JI!! with Deionized Water 
pH After Addition of 1 Normal HCL pH units 
~ofTCLPExtrac:t · pH units 

ount of Sample Extracted g 
Volatile 01]anic Analyses: 

µg/kg <1300 <1400 <1500 <1500 <1500 4-Methyl- -pentanone CMIBK) 

See footnotes at end of table. 



Tables 
(Continued) 

Pa 39 of58 
Sam2le Identification and Date 

B69 B69 B69 B70 B70 
(IM>.5) (0.5-2.5) (5.0-7.5) (IM>.5) . (5.0-7.5) 

Parameter Units 413193 .U:W3 "1&193 S/31193 S/31193 

Total Analy1ea: = <2.3 Silver <2.1 <2.0 <2.1 
Anenic 1.5 2.5 2.0 2.2 
Barium ~g 45 66 160 . 73 
Cadmium m g <2.1 <2.3 <2.0 <2.1 
Calcium = 3200 950 1000 1400 
Chromium 19 7.3 7.3 7.8 
Mel"Cllry ~ 0.41 «l.058 <().059 «l.054 
Nickel mg/kg 10 <ll . 11 <ll 
Lead =t 12 12 4.3 .7.7 
Antimony <21 <23 <20 <21 
Selenium mgl}tg «l.2 «l.23 <().23 0.44 
Tin mg/kg 77 11 <10 <11 
Columbium ~g 37 16 4.8 9.4 
Tantalum m g 14 8.4 9.6 8.2 
Fluoride ~g 270 1100 49 230 . 
GroBBAlpha ii 18±6 20±6 9±5 14±6 9±5 
Groas Beta pcr/g 29±5 24±5 23±5 26±6 22±6 
Isoto~s: 
Uramum-233 & 234 pg~ 
Uranium-235 PQm 
Uranium-238 PQm 
Thorium-228 PQm 

. Thorium-230 PQm 
Thorium-232 PQm 
Lead-210 @ 46 KeV PQm 
Thorium-234 0 63.3 KeV PQm 
Thorium-234 0 92.6 KeV PQm 
Protactinium-234m@ 1001 KeV PQm 
Radium226 PQm 
Lead-214 0 295.2 KeV PQm 
Lead-214 @ 352.0 KeV PQ~ 
Bismuth-214@ 609.4 KeV PQm 

- - - Biimuth-214@ 1120.4.KeV PQm 
Bismuth-214 0 1764. 7 KeV PQm 
Actinium·228@ 338 KeV ~m 
Actinium-228@911 KeV: ~~ 
Actinium-228@ 968 KeV ~m 
Lead-212@ 238 KeV PQ~ 
Biimut.h-212@ 727 KeV PQm 
Thallium-208@ 583 KeV ~l'l 
Uranium-235@ 143 KeV P.Cm 
Potusium-40@ 1460 KeV pc·g 

ASTM Analysis: 
~NH3-N <2.0 <2.0 <2.0 <2.0 Ammonia 

~~lfate nit.I 6.16 6.09 9.25 5.92 
mg/kg 46 62 66 54 

TCLP Met.ala: 
Silver =a Arsenic 
Barium =3 Cadmium 
Chromium ~ Mercury 
Nickel ~ Lead 
Selenium mill 

TCLP Extract.ion Fluid Data: 
Extraction Fluid 

pH units ~ with Deionized Water 
PR After Addition of l Normal HCL pH units 
~ ofTCLP Extract pH unite 

ount. ofSamP.le Extracted g 
Volatile 01]anic Analyses: 

µ.g/kg <1400 <1500 <1500 <1500 -4-Methyl. -pentanone CMIBK) . 

' 

See footnote! at end of table. 



Tables 
(Continued) 

Pa!!40 orss 
Sam2le Identification and Date 

B70 B70 B71 B71 B71 · 
(12.5-14.0) (14.0-16.6) (0-0.6) (7.5-10.0) (10.0-12.5) 

Parameter Units &'31193 &'31193 &'31193 &'31193 &'31193 

Total Analy.ea: = Silver <1.9 <2.2 <2.2 <2.1 <2.1 
Anenic 0.88 1.6 1Ji 2.5 1.9 
Barium = 29 69 157 69 46 
Cadmium <1.9 -<2.2 <2.2 <2.1 <2.1 
Calcium = 2000 1600 1400 12.00 1400 
Chromium 10 13 11 6.4 4.1 
Memny =: <().051 <0.067 <().06 <().057 <().057 
Nickel <9.3 <11 <11 <11 <11 · 
Lead = 2.5 3.5 8.7 6.0 6.3 
Antimony <19 <22 <22 <21 <21 
Selenium mg!Jti <0.20 <().22 <0.25 <0.23 <().22 

• 
Tin mm 130 42 52 <11. <11 
Columbium mm 190 30 100 8.4 9.3 
Tantalum mg/Jtg 2.1 5.7 8.8 8.4 4.7 
Fluoride ~ 5200 2500 1000 330 2000 
GrouAlpha 12iii 18±6 8±6 9±6 
Grou Beta pc~ 24±6 22iii 24±il 32±6 
lsoto~a: 

Uranium-233 & 234 pC~ 
Uranium-235 ~~ Uranium-238 . 
Thorium•228 i>Q~ ~ 

Thorium-230 i>Q~ 
Thorium-232 i>Q~ 
Lead-210 0 46 KeV 1>9~ . 
Thorium-234 @ 63.3 KeV PQ~ 
Thorium-234 @ 92.6 KeV PQ~ 
Protactinium-234m@ 1001 KeV PQ~ 
Radium226 c~ 
Lead-214@ 295.2 KeV ~~ 
Lead-214 0 352.0 KeV PQ~· 
Biamut.h-214 0 609.4 KeV pg~ Biamut.h-214 0 1120.4 KeV . 
Biamut.h-214 @ 1764. 7 Ke V Pc~ 
Actinium-228@ 338 KeV &cf,I 
Actinium-228@ 911 KeV pC~ 
Actinium-228@ 968 KeV ~~-Lead-212@ 238 KeV 
Biamut.h-212@ 727 KeV pC~ 
Thallium-208@ 583 KeV c· 
Uranium-235 @ 143 KeV Pc~ 
Potuaium-40 0 1460 KeV &c~ 

ASTM Analy1i11: 
-~NH3·N. 10.6 5.6 <2.0 <2.0 9.2 Ammonia 

ru\rate 
nit.a 5.67 5.38 5.49 6.05 5.83 

mg/kg . 62 62 52 .54 46 
TCLP Met.ala: 

=1 Silver 
Arsenic 
Bariuin ~ Cadmium 
Chromium =3 Mercury 
Nickel ~ Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units Ji!! wilh Deionized Water 
~Aft.er Addition or 1 Normal HCL pH units 
~ orTCLP Extract pH units 

ount or SamJ>le Extracted g 
Volatile O~anic Analyae11: 

µ.g/kg <1300 <1400 <1600 <1600 <1500 4-Met.hyl- ·pentanone <MIBK) 

See footnotes at end or table. 



Table 3 
(Continued) 

Pa e4lof58 
SamJ:!le Identification and Date 

B72 B72 B72 B73 B73 
(0-0.6) (12;6-16.0) (16.0-16.0) (0.8-2.0) (2.0-4.6) 

Parameter Units 4/1193 4/1J93 4/1/93 4W93 4W93 

Total Analyses: 
Silver mglq <2.2 <l.8 <2.4 <2.2 <l.9 
Arsenic ~ 1.6 1.1 1.6 4.9 1.9 
Barium 46 67 100 600 64 
Cadmium mgl!ti <2.2 <1.8 <2.4 <2.2 <l.9 
Calcium mgl!ti 1300 4-400 6000 150000 890 
Chromium = 6.8 28 140 14 8.9 
Mercury <0.061 <0.063 <0.058 0.26 <0.059 
Nickel mg!!cg <11 <9.2 <12 <11 <9.4 
Lead mg/Jtg 7.7 4.2 7.6 13 7.4 
Antimony mg!q <22 <18 40 <22 <19 
Selenium mg!!cg <0.23 <0.17 <0.24 <0.20 <0.23 
Tin mil!ti <11 96 630 25 <9.4 
Columbium mg!!cg 8.9 120 160 160 4.7 
Tantalum mw._kg 8.9 3.4 6.3 33 3.5 
Fluoride ~ 1600 6800 12000 1300 160 
Gro1111Alpha ii 20±8 24±8 120±20 13±£ 
Gro1111Beta pc~ 29±£ 30±6 .100±10 19±5 
Isoto~s: · 
Uranium-233 & 234 pC~ 5.5±<>.9 44±2 
Uranium-235 ~~ 0.0±0.l 2.3±<>.5 
Uranium-238 5.0±0.8 47±2 
Thorium-228 i>Qm 0.7±<>.3 0.9±<>.3 
Thorium-230 i>Qm 1.7±<>.4 0.9±<>.3 
Thorium-232 cm 1.1±<>.3 0.7±<>.2 pm Lead-210 @ 46 KeV ~m l.3±<>.5 1.5±1.1 
Thorium-234 @ 63.3 KeV 5.1±<>.7 49±3 
Thorium-234 @ 92.6 KeV pC~ 3.5±<>.3 32±1 
Protactinium-234m@ 1001 KeV pC~ 15±9 74±12 
Radium226 ~~ 4.4±<>.6 34±1 
Lead-214 @ 295.2 KeV 0.47±<>.19 0.84±<>.25 
Lead-214 @352.0 KeV i>Q~ 0.50±0.09 1.2±0.1 
Bismuth-214@ 609.4 KeV pC~ 0.60±0.11 0.98±<>.14 
Bismuth-214@ 1120.4 KeV pC~ 0.00±0.28 l.3±<>.4 
Bismuth-214@ 1764.7 KeV ~~ 0.62±0.32 1.1±<>.3 
Actinium-228 @ 338 KeV o. 75±<>.22 1.4±<>.3 
Actinium-228@911 KeV i>Q~ 0 .56±<> .21 1.3±<>.2 
Actinium-228 @ 968 Kev pC~ 0.82±0.31 0.92±0.28 
Lead-212@ 238 KeV c· 0.53±<>.09 0.94±<>.11 
Bismuth-212@ 727 KeV ~m 0.00±0.48 1.2±0.8 
Thallium-208 @583 KeV i>Q~ 0.62±0.14 1.1±<>.2 
Uranium-235@ 143 KeV pC~ 0.14±0.14 2.0±0.2 
Potassium-40@ 1460 KeV pc·g 18±1 16±1 

ASTM Analysis: 
Ammonia ~NH3-N <2.0 30 108 <2.0 66 

ft rate 
p nits · 5.15 5.25 4.22 12.28 7.18 

mg/kg 52 260 480 90 74 
TCLP Metals: 

Silver =3 <0.10 <0.10 
Arsenic <0.10 <0.10 
Barium =a <10 <10 
Cadmium <0.10 <0.10 
Chromium =a <0.10 <0.10 
Mercury <0.010 <0.010 
Nickel ~ Lead <0.10 <0.10 
Selenium mill <0.10 <0.10 

TCLP Extraction Fluid Data: 
No. l No.2 Extraction Fluid 

PR with Deionized Water pH units 4.12 11.43 
pH Aft.er Addition of 1 Normal HCL pHunit11 NAP 9.57 
~ ofTCLP Extract pH units 4.71 6.22 

ount of Sample Extracted g 40.0 40.0 
Volatile O~anic Analyses: 

µg/kg <1600 <1400 7600 <1300 <1500 4-Methyl- -pent.anone (MIBK) 

(' 

See footnote• at end of table. 



Tables 
(Continued) 

PaB!! 42 or 58 
Samele Identification and Date 

B73 B78 B7' B74 B74 
(4.li-7.0) (14.5-1 '1.0) (0.0;6) (0.5-2.5) (10.0-12.5) 

Parameter Units 41'2193 41'2193 4.12193 412f93 4N93 

Total Analyaes: = Silver <2.4 <2.4 <2.3 <2.3 
Arsenic: 1.'1 2.8 1.1 2.4 
Barium :m 98 4'1 120 77 
Cadmium <2.4 <2.4 <2.3 2.6 
Calcium = 1400 1800 '100 2700 
Chromium '1.9 12 7.5 21 
Mercul')' :m <0.055 0.078 <0.057 <0.061 
Nickel <12 <12. <11 15 
~d :m 5.8 7.1 11 6.3 
Antimony <24 <24 <23 <23 
Selenium mg/Jcg <0.24 <0.24 <0.24 <0.24 
Tin ~ <12 <12 <11 41 
Columbium 6.0 110 13 3.7 
Tantalum mg!Jci 11 9.6 4.8 7.3 
Fluoride ~ 

. 90 1100 280 170 
Gro111 Alpha 210±20 13±6 130±10. 160±20 16±6 
GrouBeta pc1'4 81±7 . 25±5 69±7 89±8 24±5 
Iaoto~s: 
Uranium-233 & 234 ~ 17±1 1'1±1 
Uranium-235 0.9±0.2 0.8±0.2 
Uranium-238 PQ~ 18±1 18±1 
Thorium-228 PQ~ 15±1 . '1.li<l.7 
Thorium-230 PQ~ 22::1::1 9.2±0.8 
Thorium-232 PQ~ 11±1 6.0±0;7 
Lead-210 0 46 KeV PQ~ 9.0±1.8 U±0.2 
Thorium-234 0 63.3 KeV PQ~ 12:1:3 17±2 
Thorium-234 0 92.6 KeV ~ 13±1 14±1 
Protactinium-234m e 1001 KeV k~ 42::1::14 24±11 
Radium226 PQ~ 28±15 20±1 
Lead-214 0 295.2 KeV PQ~ 18±1 5.7±0.4 
Lead-214 0 352.0 KeV pC~ 18±1 5.6±0.3 
Bismuth-214 e 609.4 KeV c· 18±1 5.5±0.3 

· B.ismuth-214 0 1120.4 KeV ~~· 18±1 5.0±0.6 
Bismuth-21401764.7KeV PQ~ 17±1 5.6±0.6 
Actinium-228@ 338 KeV i>Qm 11±1 5.2±0.4 
Actinium-228 e 911 KeV i>Q~ 11±1 . 5.4±0.4 
Actinium-228@ 968 KeV i>Qm ·11±1 5.8±0.6 
Lead-212 0 238 KeV PQ~ 8.2±0.3 4.8±0.3 
Bismuth-212 e 727 KeV · i>Qm 12:1:1 6.1±1.1 
Thallhim-208 0 583 KeV pC~ 10±1 5.0±<l.3 
Uranium-235@ 143 KeV c· 0.94±0.30 0.66±0.22 
Potaasium-40 0 1460 KeV :c~ 10±1 15±1 

ASTM Analysis: 
~NH3-N <2.0 <2.0 <2.0 7.4 Ammonia 

.~rate nits 6.89 6.39 5.98 7.15 
mg/kg 62 ·58 220 380 

TCLP Metals: 

=i Silver 
Arsenic: 
Barium ~ Cadmium 
Chromium ·mWl 
Mercury ~ ·Nickel 
Lead ~ Selenium 

TCLP Extraction Fluid Data: 
Extraction Fluid 

~units pH with Deionized Water 
~After Addition of 1 Normal HCL pH units 
~ ofTCLP Extract ·j>H units 

· aunt of Sample Extracted g 
Volatile O~anic Analyses: 

Jlg/kg <1500' <1500 <1500 <1500 4-Methyl- -pentanone (MIBK) 

See footnotes at end of table. 



TahleS 
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Pa 43 of58 
Sam;ele Identification and Date 

MW-515 MW-518 MW-515 MW-528 MW-528 
(0-2.0) (14.5-17.0) (27.0-29.6) (0-0.5) (3.5•7.0) 

Parameter Units 411J91 411J91 4/l/91 2/10193 2110193 

Total Analyses: = Silver <10 <10 <10 <2.A <2.3 
Arsenic 0.6 2 0.4 4.1 1.3 
Barium = <100 100 <100 . 150 150 
Cadmium <10 <10 <10 <2.4 2.7 
Calcium = 900 1800 1000 2400 2600 
Chromium <10 17 <10 19 17 
Mercury ~ 0.11 0.07 0.07 <0.061 <0.057 
Nickel m~g <10 13 <10 15 16 
Lead mg/Jtg <10 <10 <10 11 4.6 
Antimony mg/Jcg <10 <10 <10 <24 <23 
Selenium m~ <l <l <l <0.24 <0.23 
Tin m~ <100 <100 <100 14 15 
Columbium m~ 36 52 30 6.1 7.9 
Tantalum m~ 9 16 5 12 15 
Fluoride ~ 86 210 130 410 260 
GrouAlpha ii: 2.4±0.7 1.5±0.6 1.4±0.5 17±5 9±5 
Grou Beta pc~ 3.9±1.0 3.5±0.9 3.3±0.9 24±5 26±5 
Isoto~s: 
Uranium-233 & 234 pQi/ 
Uranium-235 i>Q~ 
Uranium-238 i>Q~ 
Thorium-228 i>Q~ 
Thorium-230 i>Q~ 
Thorium-232 i>Q~ 
l.ead-210 @ 46 KeV i>Q~ 
Thorium-234 @ 63.3 KeV i>Q~ 
Thorium-234 @ 92.6 KeV i>Q~ 
Protactinium-234m@ 1001 KeV i>Q~ 
Radium226 i>Q~ 
l.ead-214 @295.2 KeV i>Q~ 
l.ead-214 @ 352.0 KeV i>Q~ 
Bi11muth-214 @ 609.4 KeV pC~ 
Bi11muth-214@ 1120.4 KeV pg~ Bismuth-214@ 1764.7 KeV 
Actinium-228 @ 338 Ke V ~~ 
Actinium-228@ 911 KeV i>Q~ 
Actinium-228@ 968 KeV i>Q~ 
l.ead-212@238 KeV i>Q~ 
Bismuth-212@ 727 KeV ~ . 
Thallium-208@ 583 KeV 
Uranium-235@ 143 KeV i>Q~· 
Potasaium-40@ 1460 KeV pC"g 

ASTM Analysis: 
~~3-N <2 4 <2 <2 3.6 Ammonia 

f1fate 
p mtll . . . 3.40 6.47 

mg/kg <20 40 <20 44 44 
TCLP Metals: 

Silver :;j <0.10 
Arsenic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium ~ <0.10 
Mercury <0.010 
Nickel ~ <1.0 
Lead 0.11 
Selenium mill <0.10 

TCLP Extraction Fluid Data: 
No.1 Extraction Fluid 

J>!! with Deionized Water J>!! units 7.74 
PH After Addition of 1 Normal HCL pH units 1.78 
~ ofTCLP Extract pH units 4.84 

· cunt of Sample Extracted g 40.0 
Volatile Olanic Analyses: 

µg/kg <50 <50 <50 <1600 <1500 4-Methyl- -pentanone (MIBK) 

See footnote11 at end of table. 
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Pa 44 of58 
Sam2le Identification and Date 

MW-528 MW-538 MW-538 MW-53S MW-54S 
. (14.0-17.0) (().()..&) (23.0-25.0) (25.0-27.0) (0-0.05) 

Parameter Units 2110193 2111198 2111193 2111193 2111193 

Total Analy.ea: = Silver <2.6 <2.4 <2.4 <2.4 <2.5 
Anenic 2.2 2.6 1.2 2.1 3.0 
Barium· = 86 60 70 60 89 
Cadmium <2.6 <2.4 <2.4 <2.4 '4.0 
Calcium = 1300 1-400 1900 1'400 1500 
Chromium 7.1 15 15 12 32 
Mercury mWJti <0.064 <0.060 <0.060 <0.061 <0.063 
Nickel m~g <13 <12 <12 17 <13 
Lead m~g 6.7 11 9.3 8.0 18 
Antimony m~g <26 <24 <24 <24 <25 
Selenium m~g <0.26 <0.24 <0.24 <0.24 <0.25 

• Tin mg/)tg <13 <12 <12 <12 23 
Columbium mg/)tg 2.6 6.0 8.3 9.7 13 
Tantalum mg,/)tg 7.7 8.5 18 27 32 
Fluoride ~ 200 220 300 270 590 . 
GroBSAlpha ii 8±4 38±8 15±5 16±6 18±6 
Gro11 Beta pclfl 19±5 .21±5 32±6 28±5 22±5 
Isotopes: 

Uranium-233 &. 234 ® Uranium-235 
Uranium-238 ~r,f 
Thorium-228 ~ Thorium-230 
Thorium-232 pC~ 
I.ead-210 @46 KeV &8~ Thorium-234@ 63.3 KeV 
Thorium-23-4 @92.6 KeV pC~ 
Protactinium-234m@ 1001 KeV ~~ Radium226. 
I.ead-214@ 295.2 KeV ~r,f 
I.ead-214 <i 352.0 KeV cr,f 
Bismuth-214@ 609.4 KeV ~r,f 
Bismuth-214 @ 1120.4 KeV pgr,f 
Biimuth-214@ 1764.7 KeV pg~ 
Actinium-228 @ 338 KeV pgr,f 
Actinium-228@ 911 KeV ~ Actinium-228@ 968 KeV 
I.ead-212 @238 KeV ~r,f 
Bismut.h-212@ 727 KeV pg~ 
Thallium-208@ 583 KeV pg~ . 
Uranium-235@ 143 KeV pgr,f 
Potusium-40@ 1460 KeV pclfl 

.ASTM Analysis: 
~NH3-N <2 2 <2 <2 <2 Ammonia 

fuuate 
nits 3.50 5.99 6.75 6.66 6.72 

mg/kg 44 44 68 44 44 
TCLP Metals: =a Silver· <0.10 
Arsenic <0.10 
Barium =3 <10 
Cadmium <0.10 
Chromium =3 <0.10 
Mercury <0.010 
Nickel ~ <1.0 
Lead <0.10 
Selenium mill <0.10 

TCLP Ext.Taction Fluid Data: 
No.1 Extraction Fluid 

pH with Deionized Water pH units 6.'12 
pH Aft.er Addition of 1 Normal HCL pH units 1.66 
~ ofTCLP Extract PH units 4.95 

aunt of Sample Extracted g 40.0 
Volatile O:)anic .Analyses: 

µ.g/kg <1700 <1600 <1500 <1600 <1600 4-Methyl- -pentanone (MIBK) 

See footnote• at end of table. 
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Pa 45 of 58 
Sam2le Identification and Date 

MW-5"8 'MW-648 MW-668 MW.SSS MW-55S 
(2.0""'.5) (24.5-27.0) (0-0.5) (7.0-9.5) (14.5-17.0) 

Parameter Unite. . 2111193 2111193 2110193 2110193 2110193 

Total Analyaea: = <2.4 Silver <2.3 <2.5 <2.4 2.5 
Arsenic 7.1 3.6 2.0 0.96 2.8 
Barium :m 74 68 55 75 67 
Cadmium <2.3 ·<2.4 <2.5 <2.4 <2.5 
Calcium mm 1100 2100 ""°°° 1000 1100 
Chromium = 23 14 23 12 12 
Mercury 0.060 <0.059 <0.063 <0.060 <0.063 
Nickel mg!_q <12 14 <13 <12 <13 
Lead mg/_q 6.9 5.9 10 4.2 20 
Antimony :~ <23 <24 <25 <24 <25 
Selenium <0.23 <0.24 <0.25 <0.24 <0.25 
Tin mglq <12 <12 19 12 <13 
Columbium mg!_q 5.8 5.9 50 3.6 3.8 
Tantalum m~ 10 12 23 11 8.9. 
Fluoride 

~" 
330 280 490 250 230 

Grou Alpha 20±6 .12±5 20±6 11.:1:5 10±4 
GrouBeta · pc·g 24±5 21±5 27±5 26±5 . 23±5 
Isoto~s: 
Uranium-233 & 234 pC~ 
Uranium-235 t8m Uranium-238 
Thorium-228 · PQm 
Thorium-230 PQm 
Thorium-232 PQm 
Lead-210@ 46 KeV PQm 
Thonum-234 @ 63.3 KeV PQm 
Thorium-234 @92.6 KeV PQm 
Protactinium-234m@ 1001 KeV pC~ 
Radium 226 c· 
Lead-214 @ 295.2 KeV ~m 
Lead-214 @ 352.0 KeV PQm -Bismuth-214@ 609.4 KeV pC~ 

- -- - - - Bismuth,214@ 1120.4.KeV PQ~ Bismuth-214 @ 1764. 7 KeV c· 
Actinium-228@ 338 KeV ~rl -
Actinium-228@ 911 KeV PQrl 
Actinium-228 @968 KeV PQm 
Lead-212@ 238 KeV PQrl 
Bismuth-212@ 727 KeV PQm 
Thallium-208@ 583 KeV pC~ 
Uranium-235@ 143 KeV ~~ Potusium-40@ 1460 KeV 

ASTM Analysis: 
~NJ:l3-N <2 <2 <2 <2 <2 Ammonia 

r!1rate 
p nits 6.57 6.83 .. 7.62 6.98 6.36 

mg/kg 44 52 44 44 44 
TCLP Metals: 

Silver =a <0.10 <0.10 
Anenic. <0.10 <0.10 
Barium ~ <10 <10 
Cadmium <0.10 <0.10 
Chromium ~ <0.10 <0.10 
Mercury <0.010 . <0.010 
Nickel mg.IJ <1.0 <1.0 
Lead ~ 0.13 <0.10 
Selenium <0.10 <0.10 

TCLP Extraction Fluid Data: 
No.1 . No.1 Extraction Fluid 

~ with Deionized Water · pH units 6.54 9.16 
i¥- Af\.er Addition of 1 Normal HCL pH units 1.63 4.89 
~ ofTCLP Extract pH unite 4.97 6.42 

ount of Sample Extracted g 40.0 40.0 
Volatile O~anic Analyses: 

µ.g/kg <1500 <1500 <1600 <1600 <1600 4-Methyl- -pentanone CMIBK) 

See footnote• at end or table. 



Table S 
(Continued} 

Pa 46 of58 
Sam~le Identification and Date 

MW-665 MW-668 MW-665 MW-57S MW-57S 
(().().6) (3.MJ5} (14.0-17.li} (0.0.li} (10.0-12.5) 

Parameter Units 219193 219193 2'9193 21&'93 2/&193 

Total Analyaea: 
Silver = <2.4 <2.4 <2J5 <2.4 <2.4 
Arsenic 1.7 1.2 0.83 1.5 1.2 
Barium = 86 200 '76 '77 130 
Cadmium 2.6 2.6 2.9 3.1 <2.4 
Calcium = 1300 2300 2500 2400 2300 

, Chromium 19 19 16 19 17 
Mercu!)' = <0.060 <0.060 <0.063 <0.060 <0.060 
Nickel <12 23 14 20 13 
Lead = 8.0 12 7.1 7.8 3.9 
Antimony <24 <24 <25 <24 <24 
Selenium mg/jtg <0.24 <0.24 <0.25 0.38 <0.24 

• Tin = 13 15 13 17 15 
Columbium 4.8 4.8 5.0 3.6 2.4 
Tantalum mi1tg 11 13 13 3.6 4.8 
Fluoride ~ 170 1900 2000 280 270 
Gross Alpha ii 23±7 12:±i; 16±6 18±5 13±5 
Groas Beta pc~ 23±6 24±6 26±5 22±5 20±5 
Isoto~s: 
Uranium-233 & 234 pQi/ 0.3±0.3 
Uranium-235 PQ~ 0.0±0.1 
Uranium-238 PQ~ 0.5±0.3 
Thorium-228 ~ 1.3±0.4 
Thorium-230 0.7±0.3 
Thorium-232 pC~ 1.2±0.3 
l.ead-210 @ 46 KeV ~~ 1.3±0:5 -. 
Thorium-234 @ 63.3 KeV 0.00±0.41 
Thorium-234 @ 92.6 KeV PQ~ 1.0±0.2 
Protactinium-234m@ 1001 KeV PQ~ 0.0±6.1 
Radium226 PQ~ 1.6±0.6 
1.ead-214 @ 295.2 KeV ~ 0.87±0.22 
l.ead-214 e 352.0 KeV 0.92±0.12 
Biemuth-214@ 609.4 KeV PQ~ 0.94±0.13 
Biemuth-214@ 1120.4 KeV PQ~ 0.96±0.36 
Biemuth-214@ 1764.7 KeV PQ~ 0.59±0.40 
Actinium-228@ 338 KeV PQ~ 1.2±0.3 
Actinium-228@ 911 KeV ~· 1.2±0.2 
Actinium-228@ 968 KeV 1.1±0.3 

• 
1.ead-212 e 238 KeV PQ~ 1.1±0.1 
Biemuth-212 e 727 KeV PQ~ 2.0±0.5 
Thallium-208 e 583 KeV pC~ 1.3±0.2 
Uranium-235@ 143 KeV :gt: 0.11±0.09 
Potusium-40@ 1460 KeV 14±1 

ASTM Analysis: 
~3-N <2 <2 <2 <2 <2 Ammonia 

~fate p mt11 8.10 7.36 6.48 6.95 6.35 
mg/kg 82 74 76 86 104 

TCLP Metals: 
Silver ~ <0.10 
Arsenic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium ~ <0:10 
Men:u!)' <0.010 
Nickel ~ <1.0 
Lead <0.10 
Selenium mill <0.10 

TCLP Extraction Fluid Data: 
No.1 Extraction Fluid 

~with Deionized Water pH units 7.43 
j>!! After Addition of 1 Normal HCL pH units 1.76 
~ ofTCLP Extract pH units 4.88 

aunt of Sample Extracted g 40.0 
Volatile O~anic Analyses: 

µ.g/kg <1600 <1600 <1600 <1600 <1600 4-Methyl- -pentanone <MIBK> 

See footnote11 at end of table. 



Table3 
(Continued) 

Pa 47 of58 
Sam2le ldentif'ication and Date 

MW-57S MW-58S MW-58S MW-58S MW-59S 
(14.0-16.8) (0-0.6) (7.6-9.6) (19.0-20.0) (0-2.0) 

Parameter Units 218193 2110/93 2110193 2110193 4/1/91 

Total Analyaea: 

= <2.3 Silver <2.5 <2.3 <2.4 <10 
Arsenic 3.3 4.8 2.2 2.3 2.9 
Barium = 100 110 130 47 <100 
Cadmium <2.5 <2.3 2.6 <2.4 <10 
Calcium mm 1300 1400 1900 1300 1200 
Chromium mm 9.9 18 19 7.7 10 
MercuJ)' = <0.061 <0.0&9 <0.067 <0.060 0.21 
Nickel· <12 <12 18 <12 <10 
Lead mm 4.6 8.8 5.4 5.5 10 
Antimony mglq <25 <23 <23 <24 <10 
Selenium mm <0.25 <0.23 <0.23 <0.24 <1 
Tin mg/Jtg <12 14 16 <12 <100 
Columbium mm 3.7 3.5 3.4 2.4 33 
Tantalum mg/Jtg 4.9 11 9.1 9.6 14 
Fluoride ~ 210 260 310 300 160 
Gross Alpha iii 16±6 14±5 11±5 12:1:5 1.3±0.6 
Gross Beta pc~ 16±5 21±5 27±5 20±5 2.8±1.1 
lsoto~a: · 
Uranium-233 & 234 ~ Uranium-235 

. Uranium-238 j>Qm 
Thorium-228 ·~ Thorium,230 
Thorium-232 PQ~ Lead-210 0 46 KeV ·t8m 

. 
Thorium-234@ 63.3 KeV 
Thorium-234 @ 92.6 KeV pgm 
Protactinium-234m @ 1001 KeV j>Qm 
Radium226 pC~ 
I.ead-214 e 295.2 KeV t8~ Lead-214 @ 352.0 KeV 
Biamuth-214 @ 609.4 KeV j>Qm 
Bismuth-214@ 1120.4 KeV PQ~ 
Biamuth-214@ 1764.7 KeV j>Qm 
Actinium-228@338 KeV PQ~ 
Actinium-228 @911 KeV PQ~ 
Actinium-228@ 968 Key j>Qm 
Lead-212 @ 238 Ke V PQ~ 
Biamuth-212@ 727 KeV j>Qm 
Thallium-208@ 583 KeV j>Qm 
Uranium-235@ 143 KeV c~ 
Potuahim-40@ 1460 KeV ~~ 

ASTM Analyaia: 
~NH3-N <2 <2 <2 <2 <2 Ammonia 

~lfate Dita 5.82 6.58 6.39 5.80 . 
mg/kg 76 280 44 94 60 

TCLP Metals: ::a Silver 
Arsenic 
Barium ~ Cadmium 
Chromium =a ' MercuJ)' 
Nickel =1 Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extr&ction Fluid 

pH units ~ with Deionized Water 
pH After Addition of 1 Normal HCL pH units 
~ ofTCLP Extract j>Hunite 

aunt of Sample Extracted g 
Volatile O~anic Analyaee: 

µg/kg . <1600 <1500 <1500 <1600 <50 4-Methyl- -pentanone (MlBK) 

See footnotes at end of table. 



Tables 
(Continued) 

Pa 48 of58 
Samele ldenti!'x:ation and Date 

MW-698 MW-698 MW-608 MW-60S MW.oos 
(.&.5-7.0) (9.6-12.0) (0.0.6) (2.0-4.5) (9.5-12.0) 

Parameter Units . 411191 4/V91 2'9193 219/93 219/93 

. Total Ana1yeea: = Silver .. .. <2.4 <2.4 <2.3 
Arsenic 2.0 1.9 2.2 1.8 3.8 
Barium = 140 <100 61 92 410 
Cadmium <10 <10 <2.4 <2.4 <2.3 
Calcium = 2300 660 .. UDO 2300 2300 
Chromium 19 <10 11 . 15 16 
Mercuzy ' ~ <0.01 0.06 <0.060 <0.059 <0.059 
Nickel 12 <10 <12 <12 21 
Lead = <1 <10 6.4 8.1 6.4 
Antimony <10 <10 <24 <24 <23 
Selenium mA <1 <l <0.24 <0.24 <0.23 
Tin mg/Jtg <100 <100 <12 16 15 
Columbium mg/]tg 39 45 4.8 4.8 5.9 
Tantalum mm 14 9 9.6 13 14 
Fluoride ~ 120 160 550 270 2700 
Gross Alpha ii 1.7±<1.7 0.8±().6 20±7 12±6 19±7 
GT'ou Beta pc~ 1.7±1.0 l.O±<l.8 20±6 20±5 21±6 
laoto~s: . 
Uramum-233 & 234 pC~ 
Uranium-235 t8~ Uranium-238 
Thorium-228 i>Q~ 
Thorium-230 pC~ 
Thorium-232 . t8~ Lead-210 @ 46 KeV 
Thorium-234 @ 63.3 KeV pC~ 

· Thorium-234@ 92.6 KeV pg~ Protactinium-234m@ 1001 KeV 
Radium226 Pc~ 
Lead-214@ 295.2 KeV ~~ 
Lead-214 @ 352.0 KeV i>Q~ 
Bismuth-214@ 609.4 KeV PQY4 
Bismuth-214 @ 1120.4 KeV PQY4 
Bismuth-214@ 1764.7 KeV PQY4 
Actinium-228@338KeV i>Q~ 
Actinium-228@ 911 KeV ~~ 
Actinium-228 @ 968 KeV ~~ 
Lead-212@ 238 KeV c~ 
Bismuth-212@ 727 KeV Pd'~ 
Thallium-208@ 583 KeV ~~ 
Uranium-235@ 143 KeV pC~ 
Pot.usiuin-40@ 1460 KeV pc·g 

ASTM Analysis: 
~3-N <2 32 <2 <2 <2 Ammonia · 

~~lfate 
nits . . 6.59 7.02 6.95 

. mg/kg 20 780 80 6i3 60 
TCLP Metals: 

~ Silver <0.10 
Anenic <0.10 
Barium =1 <10 
Cadmium <0.10 
Chromium =a ·<0.10 
Mercury <0.010 
Nickel ~ 

<1.0 
Lead <0.10 
Selenium mSll <0.10 

TCLP Extraction Fluid D ~.~a: 
No.1 Extraction Fluid 

~ with Deionized Water . ~units 7.66 
pH After Addition of l Normal HCL Pft unite 1.71 
~ ofTCLP Extract jiHunits 4.91 

ount of Sample Extracted · g "40.0 
Volatile Olanic Analyses: 

µ.g/kg <50 <50 <1600 <1500 <1500 4-Methyl· -pentanone CMIBK> 

See footnotes at end of table. 



Table 3 
(Continued) 

Pa 49 0(68 

Sam2le Identification and Date 
MW-615 \MW.SlS MW-615 MW-628 MW:62S 

(0.2.0) (7.0-9.5) (14.5-17.0) (0-2.0) (7.0·9.5) 
Parameter .Units . 4/1191 "'1191 4/1/91 4/1/91 4/1/91 

Total Analyaea: = Silver <10 <10 <10 <10 <10 
Anenic 1.6 1.0 1.5 2.2 1.8 
Barium mi!Jti <100 2.0 <100 150 200 
Cadmium = <10 <10 <10 <10 <10 
Calcium 810 1500 600 2200 1200 
Chromium. = <10 11 <10 18 16 
Mercury 0.02 0.11 0.09 <0.01 0.14 
Nickel ~ <10 13 <10 13 14 
Lead <10 <10 <10 14. 12 

·Antimony mW}tg . <10 <10 <10 <10. <10 
Selenium mg/Jtg <1 <1 <1 <1 <1 
Tin mg/Jti <100 <100 <100 <100 <100 
Columbium = 44 37 19 170 35 
Tantalum 7 5 <5 75 7 
Fluoride ~ 190 120 370 3400 180 
GrouAlpha ii 0.5±<>.5 0.9±<>.6 0.5±<>.5 3.5±<>.8 1.7±<>.7 
Gro111 Beta j>C~ 1.5±1.1 1.2±1.1 <1.0 4.1±1.2 2.4±1.2 
Isoto~e: · 
Uranium-233 & 234 pQi/ 
Uranium-235 i>Q~ 
Uranium-238 i>Q~ 
Thorium-228 i>Q~ 

' Thorium-230 i>Q~ 
Thorium-232 i>Q~ 
I.ead-210@ 46. KeV . i>Q~ 
Thorium-234 @ 63.3 KeV i>Q~ 
Thorium-234 @ 92.6 KeV i>Q~ 
Protactinium-234m @ 1001 KeV pg~ . 
Radium226 i>Q~ 
I.ead-214 0 295.2 KeV i>Q~ 
I.ead-214@ 352.0 KeV i>Q~ 
Bismuth-214@ 609.4 KeV i>Q~ 
Bismuth-214 @ 1120.4 KeV i>Q~ 
Bismuth-214@ 1764.7KeV i>Q~ 
Actinium-228@ 338 KeV pg~ 
Actinium-228@911 KeV i>Q~ 
Actinium-228 0 968 KeV i>Q~ 
I.ead-212@238 KeV i>Q~ 

• Bismuth-212@ 727 KeV i>Q~ 
Thallium-208@ 583 KeV i>Q~ 
Uranium-235@ 143 KeV pg~ 
Potassium-40 @ 1460 KeV j>C~ 

ASTM Analysis: 
~~3-N <2 <2 24 <2 <2 Ammonia 

~lfate nits · . . . . . 
mg/kg 120 100 80 300 260 

TCLP Metals: 
Silver ~ Anenic 
Barium ~ Cadmium 
Chromium ~ Mercury 
Nickel ~ Lead 

.Selenium mill 
TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units ~with Deionized Water 
~After Addition or 1 Normal HCL pHunit11 
~ofTCLPExtract · . pHunits 

ount of Sample Extracted g 
Volatile O~anic Analyses: 

µg/kg <50 <50 <50 <50 <50 4-Methyl- -pentanone (MIBK) 

See footnotes at end of table. 



Table S 
(Con&ued) 

Pal!!! 50 of 58 
Sam2le Identif'1eation and Date 

MW-62S MW-638 MW-638 MW-638 MW-64S 
(12.0.14.S) (0.2.0) (9.S-12.0) (22.0-24.6) (0.0.5) . 

Parameter Unita 411191 411191 '.c/ll91 "'1191 2/10193 

Total Analyaes: = Silver <10 <10 <10 <10 <2.3 
· Anenic 3.6 1.3 2.1 2.0 3.8 

Barium :I 130 <100 <100 <100 180 
Cadmium <10 <10 <10 <10 3.5 
Calcium = 1000 880 1500 990 80000 
Chromium 12 19 20 <10 56 
Mercury :m 0.14 0.06 <0.01 <0.01 0.093 
Nickel 18 11 14 <10 62 
Lead m~ <10 13 10 <10 16 
Antimony mm <10 <10 <10 <10 <23 
Selenium m~ <1 <1 <1 <1 <0.23 
Tin mg/J[g <100 <100 <100 <100 140 
Columbium mii'._kg 31 42 26 25 3.5 
Tantalum mi'Jti 5 16 12 19 4.7 
Fluoride 

~ 
120 220 140 70 25000 

GrouAlpha 1.0±0.6 0.8±0.6 1.6±0.7 0.7±0.6 19±6 
Grou:Beta 2.9±1.2 1.2±1.l 2.6±1.0 1.7±1.0 26±5 
Isotopes: 
Uranium-233 & 234 ~ii 
Uranium-235 'pg~ 
Uranium-238 pg~ 
Thorium-228 pg~ 
Thorium·230 c~ 
Thorium•232 ~~ 
1.Rad-210 0 46 KeV ~ ' Thorium-234 0 63.3 KeV 
Thorium-234@ 92.6 KeV pC~ 
Protactinium-234m@ 1001 KeV ~~ Radium226 
l.Rad-214 8 295.2 KeV pg~ 
l.Rad-214 0 352.0 KeV pg~ 
Bismuth-214@ 609.4 KeV ~-Bismuth-214 0 1120.4 KeV 
Biamuth-214 e 1764. 7 KeV pC~ 
Actinium-228@ 338 KeV t8~ Actinium-228 0 911 KeV 
Actinium-228@ 968 KeV pg~ 
Lead-212 0 238 KeV pg~ 
Biimuth-212 0 727 KeV · pg~ 
Thallium-208@ 583 KeV pg~ 
Uranium-235@ 143 KeV pg~ . 
Potassium-40@ 1460 KeV. pc~ 

ASTM Analysis: 
~3-N <2 <2 <2 <2 380 Ammonia . 

fifaie 
p nit.II . . . . 9.03 

mg/kg 220 20 <20 <20 68 
TCLP Metals: 

::3 Silver <0.10 
Arsenic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium ~ <0.10 
Mercury · <0.010 
Nickel ~ <l.O 
Lead <0.10 
Selenium mill <0.10 

TCLP Ext.Taction Fluid Data: 
No.1 Extraction Fluid 

PR with Deionized Water pH units 8.23 
ji!! Aft.er Add.it.ion of 1 Normal HCL ii!! units 2.50 
~ ofTCLP Extract j>H units 5.88 

· ount ofSamP.le Extracted g 40.0 
Volatile Olanic Analyses: 

11g/kg <50 <50 <50 <50 <1500 4-Methyl- ·pentanone CMIBK) 

See footnotes at end of table. 



Table S 
(Continued) 

Pa 51 of58 
·sam2le Identification and Date 

MW-MS MW-MS MW-64S MW-65S MW-658 
(2.0-4.fi) (14.5-17.0) (19.5-22.0) (0-0.5) (10.0-12.0) 

Parameter Units 2110193 2110193 2110193 2JSl93 21&'93 

Total Analyees: = <2.4 <2.S Silver <2.3 
Arsenic 3.2 2.3 0.74 
Barium mg/Jtg 89 52 37 
Cadmium mw.Jq <2.4 <2.3 <2.3 
Calcium m~ 1600 1000 730 
Chromium mg/Jtg 14 11 5.3 
Mercuey = <0.059 <0.057 <0.057 
Nickel 15 <11 <11 
Lead mg/Jtg 12 4.6 3.5 
Antimony m~ <24 <23 <23 
Selenium m~g <0.24 <0.23 0.26 

• 
Tin mg/q 15 <11 <11 
Columbium mglq 4.7 3.4 <1.1 
Tantalum mg/q 9.5 8.0 <1.1 
Fluoride ~ 240 200 91 
GroBBAlpha 17±6 8±4 22±8 41±10 
Groll Beta pc~ 28±5 22±5 26±6 30±6 
Isotopes: 
Uranium-233 & 234 pQ~ 1.5±0.7 4.1±1.5 
Uranium-235 i>Q~ 0.0±0.l 0.0±0.1 
Uranium-238 i>Q~ 2.3±0.7 4.7±1.5 
Thorium-228 i>Q~ 0.9±0.5 1.5±0.4 
Thorium-230 pC~ 0.8±0.5 1.6±0.5 
Thorium-232 t8~ 1.6±0.6 1.1±0.4 
Lead-210 @46 KeV 1.4±0.7 5.1±0.2 
Thorium-234 @ 63.3 KeV ~ 2.6±0.6 .7.7±1.4 
Thorium-234 @ 92.6 KeV 2.4±0.6 5.4±0.4 
Protact.inium-234m@ 1001 KeV i>Q~ 0.0±5.7 23±9 
Radium226 i>Q~ 2.7±0.5 8.0±0.9 
Lead-214 @295.2 KeV i>Q~ 1.3±0.2 3.4±0.4 
Lead-214 @ 352.0 KeV i>Q~ 1.3±0.1 3.7±0.2 
Biimuth-214 @ 609.4 KeV i>Q~ 1.2±0.l 3.7±0.2 - - - - Bismuth-214@ 1120.4-KeV i>Q~ 1.4±0.4 3.7±0.7 
Bismuth-214@ 1764.7 KeV ~ 1.1±0.3 3.7±0.5 
Actinium-228@338 KeV 1.2±0.2 2.3±0.3 
Actinium-228@ 911 KeV i>Q~ 1.4±0.2 2.6±0.3 
Actinium-228@ 968 KeV i>Q~ 1.2±0.3 2.7±0.6 
Lead-212@238 KeV i>Q~ 0.97±0.10 2.2±0.2 

• Bismuth-212@ 727 KeV c~ 1.8±0.6 3.0±0.9 
Thallium-208@ 583 KeV ~~ 1.0±0.2 2.5±0.3 
Uranium-235@ 143 KeV i>Q~ 0.00±0.09 0.18±0.17 
Pota.asium-40@ 1460 KeV pc~ 18±1 20±1 

ASTM Analy1i11: 
~NH3-N <2 <2 <2 Ammonia 

~rate nits 6.84 6.90 8.01 
mg/kg 44 442 86 

TCLP Metals: 
Silver -:3 Arsenic 
Barium ~ Cadmium 
Chromium =a Mercury 
Nickel ~ Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units JI!! with Deionized Water 
pH Aft.er Addition of 1 Normal HCL pH units 
~ ofTCLP Extract pH units 

ount of Sample Extracted g 
Volatile O~anic Analyses: 

µ.glkg 19000 830oo <1500 4-Methyl- -pentanone (MIBK) 

See footnotes at end or table. 



Tables 
(Continued) 

Pa 52 of58 
Sam2le ldentmcation and Date 

MW-658 MW-658 MW-668 MW-668 MW-665 
(15.0-17.0), (23.5-26.2) (0-2) (4.5-7) (14.5-17) 

Parameter Unite 218193 218198 ""1191 ""1191 4/1J91 

Total Analyses: 
Silver = <2.5 <2.4 <10 <10 <10 
Arsenic 1.6 1.7 6.0 1.7 2.1 
Barium mg/Jtg 110 50 360 <100 160 
Cadmium ~ 2.5 '<2.4 <10 <10 <10 
Calcium 780 1000 8100 710 1900 
Chromium = 15 8.2 46 <10 <10 
Mercuey <0.061 <0.060 1.7 <0.01 0.11 
Nickel mg/]tg 16 <12 14 <10 19 
Lead mg/Jtg 5.4 3.7 75 1.2 21 
Antimony m~g <25 <24 <10 <10 <10 
Selenium m~g <0.25 <0.24 <1 <1 <1 
Tin mg!Jtg 15 <12 <100 <100 <100 
Columbium m~g 3.7 1.2 2100 38 31 
Tantalum mg/Jtg 3.7 <1.2 1500 18 19 
Fluoride ~g 470 380 8900 440 6100 
GroBBAlpha 7±£ 60±2.9 1.5±0.6 . <0.5 
Gross Beta pclfg 22±6 73±3.1 4.3±1.1 1.9±1.1 
Isoto~11: 
Uranium-233 &: 234 pgi! 
Uranium-235 ~~ 
Uranium-238 ~~ 
Thorium-228 ~~ 
Thorium-230 ~~ 
Thorium-232 ~~ 
Lead-210 @ 46 KeV ~~ 
Thorium-234 @63.3 KeV ~~ 
Thorium-234 @ 92.6 KeV pC~ 
Protactinium-234m@ 1001 KeV pC~ 
Radium 226 pg~ Lead-214 @ 295.2 KeV 
Lead-214@ 352.0 KeV ~~ 
Biamuth-214@ 609.4 KeV pC~ 
Bismuth-214@ 1120.4 KeV c· 
Bismuth-214@ 1764.7 KeV Pc~ 
Actinium-228@ 338 KeV Pc~ 
Actinium-228@ 911 KeV ·~c~ 
Actinium-228@ 968 KeV pC~ 
Lead-212@ 238 KeV ~~ Bismuth-212@ 727 KeV 
Thallium-208@ 583 KeV pC~ 
Uranium-235@ 143 KeV ~· 
Potaasium-40@ 1460 KeV pclfg 

ASTM Analysis: 
~~3-N 9.0 17.8 66 14 Ammonia 140 

s~1rate p ruts 5.69 4.78 
mg/kg 260 200 180 160 ·260 

TCLP Metals: 
Silver :;j Arsenic 
Barium ~ Cadmium 
Chromium ~ Mercul')' 
Nickel ~ Lead 
Selenium m8ll . 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH unite PH with Deionized Water 
pH After Addition of 1 Normal HCL pH units 
~of TCLP Extract pHunita 

ount ofSamJ>le Extracted g 
Volatile Olanic Analyses: 

µg/kg 2400 <1600 <50 <50 <50 4-Methyl· -pentanonc CMIBK) 

! 

See footnotes at end ortable. 
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Table 3 
(Continued) 

Pai!! 53 or 58 
Sam2le Identification and Date 

MW-67S MW-67S MW-67S MW-67S MW-688 
(0-2) (12-14.5) (19.5-22) (22-24.5) (0-0.5) 

Parameter Units 411191 411191 4'/V91 4/V91 2/10193 

· Total Analyees: 
Silver = <10 <10 <10 <10 <2.4 
Arsenic 0.9 5.0 <().1 1.8 1.8 
Barium = <100 100 <100 <100 87 
Cadmium <10 <10 <10 <10 <2.3 
Calcium = 500 610 2100 1400 1300 
Chromium <10 48 16 <10 16 
Mercuey m~ <0.01 0.07 <().01 <0.01 <0.060 
Nickel mi!Jtg <10 12 42 <10 <12 
Lead = 12 21 22 11 15 
Antimony <10 <10 <10 <10 <24 
Selenium m~ <1 <1 <1 <1 <0.24 
Tin = <100 <100 <100 <100 13 
Columbium 740 61 41 21 4.8 
Tantalum m~ 130 8 8 7 11 
Fluoride r;rvJ 720 12000 5100 2200 210 
Grou Alpha ~ 5.9±1;0 1.5±0.6 1.4±0.6 22::1:1.3 15±5 
Grou Beta pcr,f 5.4±1.3 5.4±1.2 2.6±1.1 13±1.3 20±5 
Isoto~s: 
Uranium-233 & 234 pQ~ 
Uranium-235 c~ 
Uranium-238 ~~ 
Thorium-228 i>Q~ 
Thorium-230 i>Q~ 
Thorium-232 i>Q~ 
Lead-210 @ 45·KeV pC~ 
Thorium-234@ 63.3 KeV j>Q" 
Thorium-234@ 92.6 KeV i>Q~ 
Protactinium-234m@ 1001 KeV i>Q~ 
Radium226 i>Q~ 
Lead-214 o 295.2 KeV i>Q~ 
Lead-214 @ 352.0 KeV i>Q~ 
Biamuth-214 @ 609.4 KeV i>Q~ 
Bismuth-214@ 1120.4 KeV i>Q~ 
Bismuth-214 @ 1764. 7 KeV i>Q~ 
Actinium-228@ 338 KeV pC~ 
Actinium-228@ 911 KeV ~~ Actinium-228@968 KeV 
Lead-212@ 238 KeV i>Q~ 
Bismuth-212@ 727 KeV i>Q~ 
Thallium-208 @583 KeV i>Q~ 
Uranium-235@ 143 KeV i>Q~ 
Potassium-40@ 1460 KeV pcr,f 

ASTM Analysis: 
Ammonia ~NH3-N 38 1580 1780 1300 <2 

fir ate 
p nits . . . 6.10 

mg/kg 200 60 1120 960 96 
TCLP Metals: 

Silver =a Arsenic 
Barium ~ Cadmium 
Chromium =a Mercuty 
Nickel ~ Lead 
Selenium mg/l 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units J>!! with DeiOnized Water 
i>!! After Addition or 1 Normal HCL pH unite fi orTCLP Extract jiHunits 

ount or Sample Extracted g 
Volatile O~rnic Analyses: 

Jlg/kg <50 160 <50 2500 <1600 4-Methyl- -pent.anone CMIBK) 

See footnotes at end or table. 
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Tables 
(Continued) 

Pa 54 orss 
Sam21e ldentif"u:ation and Date 

MW-688 MW-688 MW-688 MW.ass MW-69S 
(2.0-t.5) (i4.&-17 .O) . (19.6-22.0) (~.5) (3.0-5.5) 

Parameter Units 2flOl93 2'10l93 2flOl93 218193 21&'93 

Total Analyses: = Silver <2.2 <2.6 <2.4 <2.3 
. .Anenic 0.76 19 0.93 1.2 
Barium == 77 53 57 46 

.Cadmium <2.2 <2.5 <2.4 <2.3 
Calcium = 1400 1300 1900 600 
Chromium 16 9.8 15 6.6 
Mercury mm <0.056 <0.062 <().060 <0.058 
Nickel mg/_kg <12 <12 <12 <12 
lead mg/Jtg 3.2 8.1 9.0 3.3 
Antimony mg/Jtg <22 <25 <24 <23 
Selenium mg/_kg. <0.22 <0.25 <0.24 <0.23 
Tin = <11 <12 47 <12 
Columbium 3.4 <1.2 12 3.5 
Tantalum mg/Jtg 10 5.0 8.5 '8.1 
Fhloride ~g 200 . . 210 760 290 
GroasAlpha 11±5 14±5 13±5 8±4 
Gross Beta · ~~ 25±5 21±5 23±5 23±6 
lsoto~a: 
Uramum-233 & 234 pQili 
Uranium-235 j>Qm 
Uranium-238 j>Qm 
Thorium-228 PQ~ 
Thorium-230 .j>Qm 
Thorium-232 pC~ .. 
Lead-210 e 46 KeV c· 
Thorium-234 @63.3 KeV Pc~ 
Thorium-234 @92.6 KeV Pc~ . 
Protactinium-234m@ 1001 KeV ~c~ 
Radium226 pC~ 
Lead-214 @ 295.2 KeV &8m Lead-214 e 352.0 KeV 
Biimuth-214 @609.4' KeV j>Qm 
Bisinuth-214@ 1120.4 KeV cm 
Biamuth-214@ 1764.7KeV Pcm 
Actinium-228@ 338 KeV ~~ 
Actinium-228@ 911 KeV ~~ 
Actinium-228@ 968 KeV c~ 
Lead-212 @238 KeV ~~ 
Biamuth-212@ 727 KeV pC~ 
Thallium-208@ 583 KeV c· 
Uranium-235@ 143 KeV Pc~ 
Potasaium-40@ 1460 KeV ~c~ 

ASTM Analysis: 
~NH3-N <2 <2 <2 <2 Ammonia 

~Irate nits 6.11 7.02 6.19 7.02 
mg/kg 44 44 96 114 

TCLP Metals: 
Silver =3 Arsenic 
Barium =a Cadmium 
Chromium =a Mercury 
Nickel =a Lead 
Selenium mill 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units . PR with Deionized Water · 
PH After Addition of 1 Normal HCL pH units i1!i ofTCLP Extract j>Hunits 

ount of Sample Extracted g 
Volatile Olanic Analyses: 

µ.g/kg <1500 <1600 <1600 «1500 4-Methyl· -pentanone (MIBK) 

See footnotes at end or table. 



Table~ 
(Continued) 

Pa 55 of58 
Sam2le Identification and Date 

MW-698 MW-70S MW-70S MW-70S MW-71S 
(10.5-13.0) (0.2.0) (9.5-12.0) (19.5-22.0) (0.0.5) 

Parameter Units 218193 4/1191 "'1191 411191 218193 

Total Analyses: = Silver <2.3 <10 <10 <10 <2.3 
Arsenic 2.5 0.8 1.6 1.3 1.3 
Barium :m 38 <100 <100 <100 59 
Cadmium <2.3 <10 <10 <10 <2.3 
Calcium m~ 750 1200 1300 1100 870 
Chromium m~ 10 . 19 13 <10 13 
Mercury = <0.057 0.12 0.06 <0.01 <0.059 
·Nickel <11 <10 11 <10 <12 
Lead mg/jtg 2.5 <10 <10 <10 4.2 
Antimony mg/Jtg <23 <10 <10 <10 <23 
Selenium ~ <0.23 <1 <1 <1 <0.23 
Tin mg/Jtg <11 <100 <100 <100 15 
Columbium mg/Jtg 2.3 85 35 35 7.0 
Tantalum mg/Jtg 5.7 32 .<5 <5 9.4 
Fluoride m~g 3100 2200 140 120 200 
Grau Alpha 2±4 4.0i<l.9 2.0±0.7 1.4±<>.6 8ii3 
Groas Beta Pcm 24±5 8.2±1.2 4.0±1.0 2.0±1.0 19±6 
Jaoto~B! 

p g 

Uranium-233 & 234 pC~ 
Uranium-235 
Uranium-238 ~~ 
Thorium-228 i>Q~ 
Thorium-230 i>Qm 
Thorium-232 i>Q~ 
Lead-210 @ 46 KeV i>Qm 
Thorium-234 @63.3 KeV i>Qm 
Thorium-234@ 92.6 KeV i>Qm 
Protactinium-234m@ 1001 KeV i>Qm 
Radium226 i>Qm 
Lead-214 @ 295.2 KeV i>Qm 
Lead-214@ 352.0 KeV i>Qm 
Bismuth-214 @ 609.4 KeV m 
Bismuth~214@ 1120.4 KeV pg~ 
Bismuth-214@ 1764.7 KeV km 
Actinium-228@ 338 KeV pCm 
Actinium-228@ 911 KeV ~~ Actinium-228@ 968 KeV 
Lead-212@ 238 KeV i>Qm 
Bismuth-212@ 7'1:1 KeV cm 
Thallium-208@ 583 KeV Pcm 
Uranium-235@ 143 KeV Pcm 
Potassium-40@ 1460 KeV · ~~ 

ASTM Analysis: 
Ammonia ~NH3-N <2 6 8 8 <2 

~fate p nits 6.33 . . 6.11 
mg/kg 164 460 ,<20 <20 74 

TCLP Metals: 
Silver =3 Arsenic 
Barium ~ 

. 
Cadmium 
Chromium ~ Mercury 
Nickel =8 Lead 
Selenium mgn 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units ~with Deionized Water . · 
~After Addition of 1 Normal HCL pH units 
~ ofTCLPExtract · pH units 

Dlint of Sample Extracted g 
Volatile O~anic Analyses: 

µg/kg <1500 <50 <50 <50 <1500 4-Methyl- -pentanone (MIBK) 

See footnotes at end of table. 
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Table S 
(Continued) 

Pa 56of58 
Sam2le Identification and Date 

MW-718 MW-71S .MW-718 MW-7~ MW-7~ 
(2.0-4.6) (17.0-19.S) (19.5-22.0) (0.2.0) (4.5-7.0) 

Parameter Units 218193 218193 2/IWS 4/1/91 4/l/91 

Total Analyses: = <2.4 <2.1 <10 Silver <10 
Arsenic 4.1 1.1 5.9 3.4. 
Barium = 120 58 <100 160 
Cadmium <2.4 <2.1 <10 <10 
Calcium ~ 16000 1800 1800 7500 
Chromium 36 9.1 20 24 
Mercuey ~ 0.15 <0.053 0.02 <().01 
Nickel <12 <12 14 20 
Lead mW1tg 19 2.2 <10 <10 
Antimony mg.,Jtg <24 <21 <10 <10 
Selenium mW1ti <0.24 <().21 <1 <1 

•• Tin ~g 140 160 <100 <100 
Columbium m g 29 120 140 62 
Tantalum mg,'_kg 17 3.2 55 26 
Fluoride ~- 6000 . 4600 2200 910 
Groas Alpha 160±20 21±8 S.5±0.8 S.0±0.8 
Gross Beta pc~ 98±8 28±6 4.7±1.0 4.8±1.0 
laotopes: 

Uranium-233 & 234 pQi/ 54±3 2.2±0.9 
Uranium-235 c~ 2.3±0.5 0.3±0.3 
Uranium-238 ~~ 59±3 1.7~.6 
Thorium-228 i>Q~ 0.8±0.4 0.6±1.0 
Thorium-230 i>Q~ 0.4±0.4 1.5±1.3 
Thorium-232 i>Q~ 0.8±0.4 1.1±1.0 
Lead-210 @46 KeV c~ 0.0±1.0 0.97±0.57 
Thorium-234@ 63.3 KeV Pd'~ 61±3 2.4±0.7 
Thorium-234@ 92.6 KeV Pc~ 37±2 1.4±0.3 
Protactinium-234m@ 1001 KeV Pc~ 110±10 0.0±5.6 
Radium226 Pc~ 41±1 2.1±0.5 
Lead-214 @ 295.2 KeV Pc~ 0.93±0.16 0.77±0.12 
Lead-214 @ 352.0 KeV Pc~ 0.83±0.12 0.72±0.11 
Bismuth-214@ 609.4 KeV Pc~ 0.89±0.14 0.68±0.12 
Bismuth-214@ 1120.4 KeV Pc~ 1.0±0.4 1.0±0.5 
Bismuth-214@ 1764.7KeV ~~ 0.84±0.30 0.75±0.30 
Actinium-228@ 338 KeV i>Q~ 1.1±0.3 0.70±0.26 
Actinium-228@911 KeV i>Q~ 1.1±0.2 0.64±0.21 
Actinium-228 O 968 KeV pC~ 0.96±0.30 0.81±0.40 
Lead-212@ 238 KeV ~~ 0.78±0.09 0.51±0.06 
Bismuth-212@ 727 KeV 1.7±0.7 1.3±0.7 
Thallium-208@ 583 KeV i>Q~ 0.96±0.18 0.60±0.15 
Uranium-235@ 143 KeV i>Q~ 1.8±0.2 0.16±0.13 
Potassium-40@ 1460 KeV pC~ 14±1 21±1 

ASTM Analysis: 
~Nl:l3-N 2.6 28 2 22 Ammonia 

fuuate 
p ntts 7.07 4.31 . . 

mg/kg 1720 1500 240 160 
TCLP Metals: 
Silver ~ <0.10 
Arsenic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium ~ 

<().10 
Mercury <0.010 
Nickel ~ <1.0 

·Lead <0.10 
Selenium mill <0.10 

TCLP Extraction Fluid Data: 
No.1 Extraction Fluid 

pH with Deionized Water pH units S.47 
pH Aft.er Addition of 1 Normal HCL pH unite 2.27 
~ ofTCLP Extract PH units 5.64 

ount of Sample Extracted g 40.0 
Volatile O~anic Analyses: 

µ.g/kg <1600 <1400 <50 <50 4-Methyl- -pentanone (MIBK) 

! 

See footnotes at end of table. 



Tables 
(Continued) 

Pa 57 orss 
S&m2le Identification and Date 

MW-728 MW-788 MW-738 MW-738 MW-738 
(7.0-9~5) . (0-2.0) (9.5-12.0) (13.05-14.2) (14.7-15.0) 

Parameter Units 411.191 411.191 411/91 411191 411191 

Total Analyses: = <10 <10 <10 Silver <10 
Arsenic 1.8 2.2 1.4 1.9 
Barium mi!Jti 170 <100 <100 <100 
Cadmium mm <10 <10 <10 <10 
Calcium mm 3100 1600 710 690 
Chromium mm 20 13 13 13 
Men:uiy mm 0.03 1.2 0.03 0.06 
Nickel mg/Jtg 16 11 11 <10 
Lead mg/Jtg <10 <10 <10 <10 

·Antimony mm <10 <10 <10 <10 
Selenium mm <1 <1 <1 <1 

• Tin mg/_kg <100 <100 <100 <100 
Columbium mg/_kg 38 44 35 28 
Tantalum mm 16 20 12 8 
Fluoride ~g 360 250 3300 3600 
GroBBAlpha 4.0±0.9 2.9±0.7 1.5±<>.6 1.7±<>.6 
Gro1111Beta pc~ 6.3±<>.9 4.4±1.0 3.1±<>.9 1.0±0.9 
Isoto~s: 
Uranium-233 & 234 pQi/ 
Uranium-235 PQ!'l 
Uranium-238 PQ!'l 
Thorium-228 pcl'l 
Thorium-230 ~ Thorium-232 
Lead-210 @ 46 KeV pC~ 
Thorium-234 @ 63.3 KeV ~~ Thorium-234 @92.6 KeV 
Protactinium-234m@ 1001 KeV PQ!'l 
Radium226 PQ!'l 
Lead-214 @ 295.2 KeV cl'l 
Lead-214@ 352.0 KeV ~l'l 
Bismuth-214@ 609.4 KeV PQ!'l 
Bismuth-214@ 1120.4-KeV cl'l -
Bismuth-214 @ 1764. 7 KeV ~l'l 
Actinium-228@338 KeV PQ!'l 
Actinium-228@ 911 KeV PQ~ 
Actinium-228@ 968 KeV PQ!'l 
Lead-212@238 KeV . PQ~ 
Bismuth-212@ 727 KeV PQ!'l 
Thallium-208@ 583 KeV PQ!'l 
Uranium-235@ 143 KeV PQ!'l 
Potusium-40@ 1460 KeV pc~ 

ASTM Analysis: 
~NH3-N 12 8 138 280 Ammonia 

~~rate p nits - - - - . 
ing/kg 120 <20 <20 520 

TCLP Metals: 
Silver =i Arsenic 
Barium -~ Cadmium 
Chromium mg/] 
Men:uiy ~ Nickel 
Lead ~ Selenium 

TCLP Extraction Fluid Data: 
Extraction Fluid 

pH units PH with Deionized Water 
ii!! After Addition or 1 Normal HCL ii!! units i! ofTCLP Extract · · j>Hunit11 

. ount or SamJ>le Extracted g 
Volatile O~anic Analyses: 

µg/kg <50 <50 <6250 45000 10000 · 4-Methyl- -pentanone (MIBK) 
; 

-
See rootnoteii at end or table. 



Table 3 
(Continued) 

Pa 58 of58 
SamJ!le Identification and Date 

MW-7"8 MW-748 MW-748 MW-758 MW-75S MW-758 
(~.5) (2.0-4.5) (12.0-115.0) (~.5) (0.5-2.0) (4.5-7.0) 

Parameter Units 219193 219193 219193 219193 219193 219193 

Total Analy11e11: 
mgl!qf <2.4 <2.4 <2.1 <2.3 <2.2 <2.1 Silver 

Arsenic = 1.7 2.0 1.1 2.2 2.9 3.7 
Barium 32 84 29 170 100 22 
Cadmium = <2.4 <2.4 <2.1 <2.3 2.7 <2.1 
Calcium 1!500 2900 760 1!500 2000 460 
Chromium ~ 6.4 13 4.0 15 16 4.8 
Mercury <0.060 <0.069 <0.053 <0.059 <o.056 <0.053 
Nickel mg/kg <12 13 <ll 83 18 <11 
Lead mg!jtg 5.6 6.4 2.6 7.2 4.9 1.9 
Antimony mW1tg <24 <24 <21 <23 <22 <21 
Selenium mg/kg <0.24 <0.24 <0.21 <0.23 .c:().22 <0.21 
Tin mm <12 14 83 13 15 <ll 
Columbium ~g 12 5.9 74 9.4 7.8 2.1 
Tantalum m g 7.1 12 3.2 9.4 16 8.5 
Fluoride ~g 450 200 1700 290 490 110 
Gn>as Alpha 14±5 18±6 9±6 48±9 14±5 2±3 
Gross Beta pc~ 23±6 26±5 18±5 ·3~ 20±5 26±5 
Iaotopea: 

Uranium-233 & 234 pQi/ 3.1±0.4 
Uranium-235 i>Q~ 0.1±0.1 
Uranium-238 i>Q~ 3.1±0.4 
Thorium-228 PQ~ 2.0±0.5 
Thorium-230 i>Q~ 6.1±0.9 
Thori11m-232 PQ~ 2.1±0.5 
Lead-210 @ 46 KeV i>Q~ 4.6±0.8 
Thorium-234 @ 63.3 KeV i>Q~ 2.6±0.6 
Thorium-234 @ 92.6 KeV i>Q~ 2.4±0.7 
Protactinium-234m@ 1001 KeV i>Q~ 0.0±7.0 
Radium 226 pC~ 6.0±0.7 
Lead-214 @295.2 KeV P8m 3.4±0.2 
Lead-214@ 352.0 KeV 3.6±0.2 
Biamuth-214@ 609.4 KeV ~~ 3.2±0.2 
Biemuth-214@ 1120.4 KeV i>Q~ - 3.5±0.4 
Biemuth-214@ 1764.7KeV c~ 2.9±0.4 
Actinium-228@ 338 KeV ~~ 1.6±0.3 
Actinium-228@ 911 KeV i>Q~ 1.9±0.2 
Actinium-228@ 968 KeV c~ 1.6±0.4 
Lead-212@ 238 KeV ~~ 1.6±0.1 
Bismuth-212@ 727 KeV i>Q~ 1.8±0.8 
Thallium-208@ 583 KeV i>Q~ 1.6±0.2 
Uranium-235@ 143 KeV pC~ 0.17±0.10 -
Potaseium-40@ 1460 KeV pC"g 18±01 

ASTM Analysis: 
~~3-N <2 <2 17 <2 <2 <2 Ammonia 

fir ate 
p mts 6.87 7.55 5.16 5.84 7.66 7.18 

mg/kg 90 90' 122 82 88 62 
TCLP Metals: 

Silver ~ <0.10 
Arsenic <0.10 
Barium ~ <10 
Cadmium <0.10 
Chromium ~ <0.10 
Mercury <0.010 
Nickel mg/l <1.0 
Lead ~ <0.10 
Selenium <0.10 

TCLP Extraction Fluid Data: 
No.l Extraction Fluid 

JI!! with Deionized Water pH units 5.86 
PB: Aft.er Addition of 1 Normal HCL pH units 1.77 
~ ofTCLP Extract PH unite 4.97 

ount of Sample Extracted g 40.0 
Volatile Olanic Analyses: 

µ.g/kg <1500 <1500 <1400 <1500 <1500 <1400 4-Methyl- -pentanone (MIBK) 

Cl>naah denotes not analyzed. 
C2>NA "' Not applicable. 



Table 4 
Chemistry Dais 8u.mmar)' 

Ten Pi&. 
Fansteel, lac. 

Mu.kogee, Oklahoma 

Pa lof2 · 
SamJ!le Identif"ication and Date 

TP-1 TP-2 TP-3 TP-' TP-5 TP-6 
(2.0) (2.4) (1.15) (3.0) (1.6) (0.8) 

Parameter Units 2117193 2117193 2117193 2117/93 2117193 2117193 

Total Anal1ee11: = <2.5 <2.5 Silver <2.4 <2.5 <2.5 <2.4 
Arsenic 1.8 1.8 3.8 2.5 2.0 1.1 
Barium = 69 83 82 91 76 45 
Calcium 1100 850 1100 920 1200 910 
Cadmium = <2.5· <2.4 2.6 3.3 <2.5 <2.4 
Chromium 19 21 24 25 21 12 
Mercury :m <0.062 <0.060 <0.062 <0.063 <().061 <().060 
Nickel <12 <12 <12 <13 <12 <12 
Lead = 8.3 7.8 9.7 6.7 3.3 4.4 
Antimony .<25 <24 <25 <25 . <25 <24 
Selenium = <0.25 <0.24 0.32 0.38 0.43. <0.24 
Tin 14. 20 21 22 15 <12 
Columbium = 5.0 ~f 7.4 8.8 6.1 1.2 
Tantalum 10 14 14 14 4.8 
Fluoride ~ 260 1800 190 1800 180 6200' 
Moisture Content 17.6 16.5 . 17.2 20.4 15.6 13.7 
Gro1111Al~ ~ 18±6 17±5 19±6 18±6 20±6 16±5 
Gro1111Be 24±5 19±5 16±5 22±5 19±5 19±5 

!110t.ci~: 

~ 
.m Uranium-233 & 234 

Uranium-235 
Uranium-238 
Thorium-228 ~ Thorium-230 
Thorium-232 i>Q~ 
Lead-210@ 46 KeV i>Q~ 
Thorium-234@ 63.3 KeV ~ Thorium-234 0 92.6 KeV 
Protactinium-234m@ 1001 KeV ~ ~ 

Radiilm226 
Lead-214 8 295.2 KeV ~ Lead-214 0 352.0 KeV 
Bism.uth-214 @ 609.4 KeV pgril 

· Biam.uth-214 @ 1120.4 KeV i>Q~ 
Biam.uth-214 0 1764.7 KeV ~ Actinium-228 @ 338 KeV 
Actinium-228@911 KeV ~ Adinium-228@ 968 KeV 
Lead-212@ 238 KeV ~ Biam.uth-212 @ 727 KeV 
Thallium-208 @ 583 KeV ~ 
Uranium-235@ 143 KeV ~ Potauium-40@ 1460 KeV . 

· ASTM Analysis: 
Ammonia . mg/kgNH3-N <2 <2 <2 <2 <2 <2 
Sulfate pH~ts 96 66 44 88 44 44 

-£ILPMetals: 
5.61 6.26 5.99 5.82 5.96 5.97 

Silver =a <0.010 <0.10 
Arsenic <0.01 <0.10 
Barium ::1 <10 <10 
Cadmium <0.01 <0.10 
Chromium ::1 <0.01 <0.10 
Mercury <0.010 <0.010 
Nickel ::1 <1.0 <1.0 .\ 
Lead <0.10 <0.10 
Selenium mill <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No.1 
PH with Deionized Water Jl!lunits 5.80 5.74 
PH After Addition of 1 Normal HCL Pff units 1.41 1.41 
~f TCLP Extract Pffuni~ 4.97 4.93 

unt of SamP.le Extracted g 40.0 40.0 
Volatile O!!anic :Analyses: 

Jlg/kg ·<1600 <1600 <1600 <1600 <1600 <1600 4-Methyl· -pentanone 

r 

See footnote• at end of table. 



Table4 
(Continued) 

Pa 2of2 
Sam;ele Identification and Date 

TP-7 · TP-8 TP-9 TP-10 TP-11 TP-12 TP-13 
(1.0) (1.2) (1.7) (l.6) (2.5) (2.0) (2.5) 

Parameter Units 2117/93 2117/93 2117/93 2/17193 2117/93 2117/93 2/17/93 

Total Analyses: 
mg/Jtg <2.8 <2.6 <2.5 <2.5 <2.5 Silver <2.2 <2.6 

Arsenic mg/Jtg 1.4 2.2 1.4 2.2 2.9 2.5 1.5 
Barium mg/jtg 55 ,54 86 54 76 47 130 
Calcium mg/jtg 1100 960 1500 830 1300 780 1500 
Cadniium mg/jtg <2.8 3.5 3.2 <2.5 <2.5 2.2 3.4 
Chromium mg/Jtg 14 19 26 23 18 16 36 
Mercury ~g <0.071 <0.065 0.12 <0.062 <0.062 <().0056 <0.065 
Nickel ·· m g <14 <13 13 <12 <12 <11 15 
Lead mg/Jtg 4.8 7.4 9.7 7.8 8.1 7.8 14 
Antimony mg/jtg <28 <26 <25 <25 <25 <22 <26 
Selenium mg/jtg <0.28 0.34 <0.25 0.43 <0.25 0.33 0.41 
Tin mg/Jtg <14 14 21 12 13 12 33 
Columbium mg/Jti 1.4 3.9 6.3 3.7 5.0 5.6 7.8 
Tantalum mg/Jti 5.7 13 15 11 12 12 16 
Fluoride m\kg 120 150 130 150 220 120 320 
Moisture Content 19.7 19.0 19.4 18.4 19.6 13.4 22.4 
Gron Alpha ~ 18±6 17±5 16±6 2~ . 11±5 16±6 12±5 
Gro11Beta 20±5 21±5 18:1:5 21±5 17±5 19±5 16±5 

Iaoto~e: 
Uranium-233 & 234 pQi/ 0.8±0.2 
Uranium-235 PQY4 0.0±0.l 
Uranium-238 PQY4 0.6±0.1 
Thorium-228 PQY4 1.3±0.3 
Thorium-230 PQY4 1.0±0.3 
Thorium-232 PQY4 1.0±0.3 
Lead-210 e 46 KeV PQY4 1.4±0.8 
Thorium-234 e 63.3 KeV ~ 1.6±0.7 
Thorium-234 e 92.6 KeV 1.7±0.6 
Protactinium-234m e 1001 KeV PQY4 0.0±5.0 
Radium226 PQY4 2.5±0.5 
Lead-214@ 295.2 KeV PQY4 1.2±0.2 
Lead-214 e 352.0 KeV ~ 1.2±0.1 
Bismuth-214 e 609.4 KeV 1.2±0.1 
Biamuth-214 e 1120.4 KeV PQY4 1.4±0.4 
Bismuth-214 e 1764.7 KeV ~ 1.2±0.3 
Actinium-228 e 338 KeV 1.5±0.3 
Actinium·228 e 911 KeV PQY4 1.7±0.2 
Actinium-228 e 968 KeV PQ~ 1.1±0.3 

• Lead-212 e 238 KeV ~~ 1.1±0.l 
Biamuth-212 e 727 KeV 2.0±0.5 
Thallium-208 e 583 KeV PQY4 1.3±0.2 . 
Uranium-235 e 143 KeV PQ~ 0.00±0.09. . 
Potassium-40@ 1460 KeV ~ 10±1 

ASTM Analysis: 
mg/kgNH3-N <2 <2 <2 <2 <2 <2 <2 Ammonia 

Sulfate p~ts 44 44 46 66 58 44 48 

TlJILP Metals: 
6.32 6.18 6.43 6.26 ~.54 5.83 5.95 

Silver =a <0.10 <0.10 <0.10 
Arsenic <0.10 <0.10 <0.10 
Barium :18 <10 <10 <10 
Cadmium . <0.10 <0.10 <0.10 
Chromium :18 <0.10 <0.10 <0.10 
Mercury <().010 <0.010 <0.010 
Nickel =a <1.0 <l.O <1.0 
Lead <0.10 <0.10 <0.10 
Selenium mill <0.10 <0.10 •. <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No.1 No.1 
pH with Deionized Water PH units 5.74 6.04 6.09 
~ After Addition of l Normal HCL pH units 1.41 1.39 1.53 
~fTCLP Extract . · j>Hunits· 4.93 4.94 4.93 

unt ofSamJ?le Extracted g . 40.0 40.0 . 40.0 
Volatile O~anic Analyses: 

µg/kg <1900 <1700 <1600 <1600 <1600 <lsOO <1700 4-Methyl· -pentanone · 

Cllnuh denotes not analyzed. 
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Table& 
(Continued) 

Pa 2of6 
SamJ:!le Identification and Date 

P2-1A P2-1B P2-1C P2-2A. P2-2B 
(0-4) (4-8) (8-12.5) (0-3) (3-6) 

Parameter Units 2119193 2119193 2119193 2119193 2119193 

TCLP Metals: 
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10 
Arsenic mg/l <0.10 <0.10 <0.10 <0.10 <0.10 
Barium mg/l <10 <10 <10 <10 <10 
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 <0.10 
Chromium mg/l 7.2 3.0 0.47 15 4.4 
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010 

. Nickel mg/l <1.0 1.8 <1.0 <1.0 <1.0 
Lead mg/l <0.10 <0.10 <0.10 <0.10 <0.10 
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No. l No. l No.1 No.1 
pH with Deionized Water pH units 2.76 3.32 3.26 2.26 2.56 
pH of TCLP Extract pH units 4.44 4.65 4.74 4.17 4.39 
Amount of Sample Extracted g 50.0 50.0 50.0 50.0 50.0 

Volatile Organic Analyses: 
Acetone Jlg/kg <2300 <2600 <2400 <2600 <2500· 
Benzene Jlg/kg <2300 <2600 <2400 <2600 <2500 
Bromodichloromethane J1g/kg <2300 <2600 <2400 <2600 <2500 
Bromoform J1g/kg <2300 <2600 <2400 <2600 <2500 
Bromomethane J1g/kg <2300 <2600 <2400 <2600 <2500 
2-Butanone J.Lg/kg <2300 <2600 <2400 <2600 <2500 
Carbon Disulfide µglkg <2300 <2600 <2400 <2600 <2500 
Carbon Tetrachloride µglkg <2300 <2600 <2400 <2600 <2500 
Chlorobenzene Jlg/kg <2300 <2600 <2400 <2600 <2500 
. Dibromoc:hloromethane J1g/kg <2300 <2600 <2400 <2600 <2500 
Chloroethane J1g/kg <2300 <2600 <2400 <2600 <2500 
Chloromethane J1g/kg <2300 <2600 <2400 <2600 <2500 
Chloroform J1g/kg <2300 <2600 <2400 <2600 <2500 
1,1-Dichloroethane J1g/kg <2300 <2600 <2400 <2600 <2500 
1,2-Dichloroethane Jlg/kg <2300 <2600 <2400 <2600 <2500 
1,1-Dichloroethene J.Lg/kg <2300 <2600 <2400 <2600 <2500 
1,2-Dichloroethene J1g/kg <2300 <2600 <2400 <2600 <2500 
1,2-Dichloropropane Jlg/kg <2300 <2600 <2400 <2600 <2500 
Cis-1,3-Dichloropropene µglkg <2300 <2600 <2400 <2600 <2500 
Trans-1,3-Dichloropropene Jlg/kg <2300. <2600 <2400 <2600 <2500 
Ethylbenzene J1g/kg <2300 <2600 <2400 <2600 <2500 
2-Hexanone Jlg/kg <2300 .<2600 <2400 <2600 <2500 
Methylene Chloride Jlg/kg <2300 <2600 <2400 <2600 <2500 
4-Methyl-2-pentanone Jlg/kg 130000 160000 140000 43000 70000 
Styrene J1g/kg <2300 <2600 <2400 <2600 <2500 
1,1,2,2-Tetrachloroethane Jlg/kg <2300 <2600 <2400 <2600 <2500 
Tetrachloroethene Jlg/kg <2300 <2600 <2400 <2600 <2500 
Toluene Jlg/kg <2300 <2600 <2400 <2600 <2500 
1,1,1-Trichloroethane µ.g/kg <2300 <2600 <2400 <2600 <2500 
1,1,2-Trichloroethane J.Lg/kg <2300 <2600 <2400 <2600 <2500 
Trichloroethene Jlg/kg <2300 <2600 <2400 <2600 <2500 
Vinyl Chloride Jlg/kg <2300 <2600 <2400 <2600 <2500 
Xylenes, Total Jlg/kg <2300 <2600 <2400 <2600 <2500 



Tables 
(Continued) 

Pa 30!6 
Sam2le Identification and Date J 

PJ-lA PJ-lB PJ-lC PJ-2A PJ-2B 
(0-4) (4-8) (8-12.5) (0-3) (3-6) 

Parameter Unit.a 2119193 2119193 2119193 2119193 2119193 

Semivolatile Organic Analyaes: = <1300 <1300 <1300 Acenaphthene <1300 <1300 
Acenaphthylene <1300 <1300 <1300 <1300 <1300 
Anthri.c:ene = <1300 <1300 <1300 <1300 <1300 
Bia(2-chloroethyl)ether <1300 <1300 <1300 <1300 <1300. 
Bia(2-chloroethoxy)methane ~ <1300 <1300 <1300 <1300 <1.300 
Bill(2-chloroi10P.ro~l)ether <1300 <1300 <1300 <1300 <1300 
Bia(2-ethylhexyl)p thalate = <1300 <1300 <1300 <1300 <1300 
Benzo(a)pYJ'!'ne <1300 <1300 <1300 <1300 <1300 
Benzo(a)anthrac:ene = <1300 <1300 <1300 <1300 <1300 
t=>fluoranthene <1300 <1300 <1300 <1300 <1300 :3 ~i)peiylene = <1300 <1300 <1300 <1300 <1300 
Be ~ uoranthene <1300 <1300 <1300 <1300 <1300 
4-Bromophe~ Phenyl Ether = <1300 <1300 <1300 <1300 <1300 
B~:i;izyl thalate <1300 <1300 <1300 <1300 <1300 
C le = <1300 <1300 <1300 <1300 <1300 
~liene <1300 <1300 <1300 <1300 <1300 
4-C loroaniline = <1300 <1300 <1300 <1300 <1300 
2-Chloronaphthalene <1300 <1300 <1300 <1300 .<1300 
2-Chlorophenol ~ <1300 <1300 <1300 <1300 <1300. 
4-Chlorophenyl Phenyl Ether <1300 <1300 <1300 <l.300 <1300 
o-Creaol ~ <1300 <1300 <1300 <1300 <1300 

~,h)anthracene .<1300 <1300 <1300 <1300 <1300 = <1300 <1300 <1300 <1300 <1300 
Dibenzo ran · <1300 <1300 <1300 <1300 <1300 
2,4-Dichloroeenol = <1300 <1300 <1300 <1300 <1300 
1,2-Dichloro nzene <1300 <1300 <1300 <1300 <1300 
1,3-Dichlorobenzerie = <1300 <1300 <1300 <1300 <1300 
1,4-Dichlorobenzene <1300 <1300 <1300 <1300 <1300 
3,3-Dichlorobenzidine ~ <1300 <1300 <1300 <1300 <1300 
Diet.hrl Phthalate = <1300 <1300 <1300 <1300 <1300 
Dimethyl Phthalate <1300 <1300 <1300 <1300 <1300 
2.4-Din:ieth~Cihenol = <1300 <1300 <1300 <1300 <1300 
Di~N-butyl thalate <1300 <1300 1400.' <1300 1400 
4,6-Dinitro-o-c:reilOl = <6600 . <6600 <6600 <6600 <6400 
2,4-Dinitrotoluene <1300 <1300' <1300 <1300 <1300 
2.6-Dinitrotoluene = <1300 <1300 <1300 <1300 <1300 
Di-N-oc:tyl Phthalate <1300 <1300 <1300 <1300 <1300 
Jt·Dinitrophenol · ·~ <6600' <6600. <6600 <6600 '<6400 

oranthene · ~ <1300 <1300 <1300 <1300 <1300 
Fluorene <1300 <1300 <1300 <1300 <1300 
Hexachloroeyclopentadiene = <1300 <1300 <1300 <1300 <1300 
Hexachlorobenzene <1300 <1300 <1300 <1300 <1300 
Hexachlorobutadiene = <1300 <1300 <1300 <1300 <1300 
Hexachloroethane <1300 <1300 <1300 <1300 <1300 
lndeno(l,2,3-c,d)pyrene = <1300 <1300 <1300 <1300 <1300 
IaoiJ,horone <1300 <1300 <1300 <1300. <1300 
2- et.hylna,Phthalene = <1300 <1300 <1300 <1300 <1300 
N-Nitro10diphenylamine <1300 <1300 <1300 <1300 <1300 
N-Nitroao-di-n-propylamine = <1300 <1300 <1300 <1300 <1300 
N~hthalene <1300 <1300 .<1300 <1300 <1300 
2- itroamline = <6600 <6600 <6600 <6600 <6400 
3-Nitroaniline <6600 <6600 <6600 <6600 <6400 
4-Nitroaniline = <6600 <6600 <6600 <6600 <6400 
Nitro benzene <1300 <1300 <1300 <1300 <1300 
2-Nitrophenol = <1300 <1300 <1300 <1300 <1300 

· 4-Nitrophenol <6600 <6600 <6600 .<6600 <6400 
~hloro-m-creaol ~ <1300 <1300 <1300 <1300 <1300 

ntachlorophenol <6600 <6600 <6600 <6600 <6400 
Phenanthrene ~ <1300 <1300 <1300 . <1300 <1300 
Phenol <1300 <1300 <1300 <1300 <1300 
Pyrene ~ <1300 <1300 <1300 <1300 <1300 
2,4,5-Trichlorophenol <6600 <6600 <6600 <6600 <6400 
2,4,6-Trichlorocenol = <1300 <1300 <1300 <1300 <1300 
1,2,4-Trichloro nzene <1300 <1300 <1300 <1300 <1300 
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Table 15 

(Continued) 

Pa 4of6 
Sam2le ldentif'u:ation and Date 

P2-2C P.2-3A P2-3B. P2-3C 
(6-9) (0-6) (4-8) (8-12) 

Parameter Units 2'19193 2'19193 2'19193 2'19i93 

Total Anal)'IH: 
Cyanide mg/kg <l.9 <1.8 <2.1 <1.9 
Silver mg/kg 38.5 40.9 52.7 30.3 
Anenic mg/kg <35.6 39.• 74.3 <37.0 
Barium mg/kg 972 1340 2180 649 
Beryllium mg/kg 26.0 29.7 32.2 30.8 
Cadmium mg/kg <3.56 <3.08 <3.94 <3.70 
Chromium mg/kg 303 652 442 338 
Mercuty mg/kg 1.20 0.260 0.459 2.45 
Molybdenum mg/kg 34 21 35 36 
Nickel mg/kg 22.7 27.8 22.6 68.9 
Lead mg/kg 96.7 92.0 85.9 166 
Antimony mg/kg 220 14" 221 576 
Selenium mg/kg <0.380 <0.350 <0.•30 . <0.880 
Tin mg/kg 3400 6000 "800 4700 
Columbium mg/kg 3200 1700 2500 11000 
Tantalum mg/kg 2200 970 . 1300 7100 
Gni111 Alpha pCi/g 5200±100 4900±100 6700±100 3800±100 
Gni111 Beta pCi/g 2200±100 2200±100 3100±100 1800±100 

Iaotopea:. 
Uranium-233 & 234 pCi/g 290±10 320±20 550±25 '230±10 
Uranium235 pCi/g 13±2 11±3 29±6 13±3 
Uranium~238 pCi/g 280±10 350±20 580±30 250±10 
Thorium-230 pCi/g 670±30 710±30 690±40 860±40 
I.ead-210 0 46 KeV pCi/g 40±13 157±10 56±19 77±12 
Thorium-234 8 63.3 KeV pCi/g . 210±60 220±40 280±30 130±10 
Protactinium-234m 0 1001 KeV pCi/g 310±120 . 520±120 660±150 390±120 
Radium226 pCi/g 630±20 1510±20 720±20 400±10 
I.ead-214 e 295.2 KeV pCi/g 400±10 390±10 450±10 310±10 
Lead-214 0 352.0 KeV pCi/g 410±10 400±10 470±10 310±10 
Bismuth-214 <i 609;4 KeV pCi/g 400±10 '880±10 "60±10 300±10 
Bismuth-214 0 112004 KeV pCi/g 400±10 880±10 460±10 300±10 
Bismuth-214 01764.7 KeV .· pCi/g 370±10 360±10 420±10 280±10 
Actinium-228 e 338 KeV pCi/g 410±10 380:f:20 510±10 260±10 
Actinium-228 0 911 KeV · pCi/g 450±10- 420±10 560±10 300±10 
Actinium-228' o 968 KeV pCi/g ·460±10 430±10 570±10 300±10 
Lead-212 0 238 KeV pCi/g 400±20 400±10 440±10 280±10 
Bismuth-212 o 727 KeV pCi/g 490±20 460±20 590±20 310±20 
Thallium-208 0 583 KeV pCi/g 430±10 390±10 540±10 270±10 
Uranium-235 e 143 KeV pCi/g 8.5±2.9 12±3 18±5 11±2 

ASrM Analysis: 
Alkalinity mg/lCaCO~ <2.00 <2.00 <2.00 <2.00 
Ammonia . mg/lNH3- 1.6 2.8 1.9 3.0 
Chloride mg/I <0.50 <0.50 <0.50 <0.50 
Fluoride mg/I 630 610 610 650 
Nitrate mg/lN03-N <0.10 <0.10 <0.10 <0.10 
Sulfate mg/I 6.9 23 22 . 20 
pH pH Units 2.70 2.33 2.65 2.51 
Specific Conduct.aDce 0 25°C µ.mho&'cm 2740 5660 2900 3520 
Aluminum mg/l 120 270 160 110 
Calcium mg/l 110 300 110 53 
Iron ~ 

280 190 640 210 
Potauium 170 130 150 110 

. Magneilium · mg/l 33 38 18 50 
·Manganese mg/l 66 47 150 27 
Sodium mg/l 32 58 31 "8 



Table& 
(Continued) 

Pa 60(6 
· Sam2le Identification and Date 

P2-2C P2-3A P2-3B P2-3C 
(6-9) (O""') (4-8) (8-12) 

Parameter Units 2119193 2119193 2119193 2119193 

TCLP Metals: 
Silver mg/l <0.10 <0.10 <0.10 <0.10 
A.nenic mg/l <0.10 <0.10 <0.10 <0.10 
Barium mg/l <10 <10 <10 . <10 
Cadmium· mg/l <0.10 <0.10 <0.10 <0.10 
Chromium mg/l 4.9 20 5.0 6.8 
Mercury mg/l <0.010 <0.010 <0.010 <0.010 
Nickel mg/l <1.0 <1.0 <1.0 <1.0 
Lead mg/l <0.10 0.17 <0.10 <0.10 
Selenium mg/l <0.10 <0.10 <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No.1 No.1 No.1 
pH with Deionized. Water pH units 2.57 2.33 2.65 2.43 
pH of TCIP Extract pH units 4.40 3.74 4.23 4.33 
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 

Volatile Organic ~alysee: 
kietone Jig/kg <25000 <23000 <28000 <25000 
Benzene Jig/kg <25000 .<23000 <28000 <25000 
Bromodichloromethane Jig/kg <25000 <23000 <28000 <25000 
Bromoform µg/kg <25000 <23000 <28000 <25000 
Bromomethane µg/kg <25000 <23000 <28000 <25000 
2-Butanone µg/kg <25000 <23000 <28000 <25000 
Carbon. Disulfide µg/kg <25000 <23000 <28000 <25000 
Carbon Tetrachloride Jig/kg <25000 <23000 <28000 <25000 
Chlorobemene Jig/kg <25000 <23000 <28000 <25000 
Dibromochloromethane µg/kg <25000 <23000 <28000 <25000 
Chloroethane µg/kg <25000 <23000 <28000 <25000 
Chlorometbane µg/kg <25000 <23000 <28000 <25000 
Chloroform µg/kg <25000 <23000 <28000 <25000 
1,1-Dichloroethane µg/kg <25000 <23000 <28000 ·<25000 
1,2-Dichloroethane µg/kg <25000 <23000. <28000 <25000 
1,1-Dichloroethene Jig/kg <25000 <23000 <28000 <25000 
1,2-Dicbloroethene µg/kg <25000 <23000 <28000 <25000 
1,2-Dicbloropropane µg,tkg <25000 <23000 <28000 <25000 
Cia-1,3-Dichloropropene µg/kg <25000 <23000 <28000 <25000 
Trana-1,3-Dichloropropene µg/kg <260oo <23000 <28000 <25000 
Ethylbemene µg/kg <25000 <23000 <28000 <25000 
2-Hexanone µg/kg <25000 <23000 <28000 <25000 
Methylene Chloride µg/kg <25000 <23000 <28000 <25000 
4-Methyl-2-pentanone µg/kg 68000 61000 490000 730000 
Styrene µg/kg <25000 <23000 <28000 <25000 
1,1,2,2-Tetrachloroethane µg/kg <25000 <23000 <28000 <25000 
Tetrachloroethene µg/kg <25000 <23000 <28000 <25000 
Toluene µg/kg <25000 <23000 <28000 <25000 
1,1,i-Trichloroethane µglkg <25000 <23000 <28000 <25000 
1, 1,2-Trichloroethane µg/kg <25000 <23000 <28000 <25000 
Trichloroethene µglkg <25000 <23000 <28000 <25000 
Vinyl Chloride µg/kg <25000 <23000 <28000 <25000 
Xylene1, Total µg/kg <25000 <23000 <28000 <25000 



Table IS 
(Continued) 

Pa 6of6 
Sam!!le Identification and Date 

Pl-2C Pl-3A Pl-3B Pl-3C 
(6-9) (0-4) (4-8) (8-12) 

Parameter. Units 2/19193 2/19193 2/19193 2/19193 

Semivolatile Organic: Analyses: = Acenaphthene <1300 <1200 <3400 <1400 
Acenaphthylene <1300 <1200 <3400 <1400 
Anthrilc:ene · = <1300 <1200 <3400 <1400 
BisC2-c:hloroethyl)ether "<1300 <1200 <3400 <1400 
Bia(2-c:hloroetb0xy)methane = <1300 <1200 <3400 <1400 
Bia(2-c:hloroi110P.ro~l)ether <1300 <1200 <3400 <1400 
BiaC2-ethylhez:Yl>P the.late = <1300 <1200 <3400 <1400 
Benzo(a~ne <1300 <1200 <3400 <1400 
Benzo(a)anthrac:ene = <1300 <1200 <3400 <1400 
Benzo(b)fluoranthene <1300 <1200 <3400 <1400 
Be:3~}r,i)perylene . = <1300 <1200 <3400 <1400 
Be uoranthene <1300 <1200 <3400 <1400 

• 
4-Bromophe~ Phenyl Ether = <1300 <1200 <3400 <1400 
B~~l hthalate <1300 <1200 <3400 <1400 c le = <1300 <1200 <3400 <1400 
~ne <1300 <1200 <3400 <1400 
4-C roaniline = <1300 <1200 <3400 <1400 
2-Chloronaphthalene <1300 <1200 <3400 <1400 
2-Chlorophenol = <1300 <1200 <3400 <1400 
4-Chlorophenyl Phenyl Ether <1300 <1200 <3400 <1400 
o-Creaol = <1300 <1200 <3400 <1400 
~reeol . <1300 <1200 <3400 <1400 
be~a,h)anthrac:ene = <1300 <1200 <3400 <1400 

Dibenzo ran <1300 <1200 <3400 <1400 
2,4-Dic:hloro~enol = <1300 <1200 <3400 <1400 
1,2-Dic:hloro nzene <1300 <1200 <3400 <1400 
1,3-Dic:hlorobenzene = <1300 <1200 <3400 <1400 
1,4-Dic:hlorobenzene <1300 <1200 <3400 <1400 
~3-Dic:hlorobenzidine = <1300 <1200 <3400 <1400 

et:il Phthalate <1300 <1200 <3400 <1400 
Dim hyl Phthalate = <1300 <1200 <3400 <1400 
2,4-Dimeth~&henol <1300 <1200 <3400 <1400 
Di-N-butyl thalate = <1300 <1200 <3400 <1400 - - - - -- 4,6-Dihitrci-o-<:reeol <6300 <5900 <17000 <6600 
2,4-Dinitrotoluene = <1300 <1200 <3400 <1400 
~6-Dinitrotoluene <1300 <1200 <3400 <1400 

-N-oc:tyl Phthalate = <1300 <1200 <3400 <1400 
~-Dinitrophenol <6300 <5900 <17000 <6600 

oranthene = <1300 <1200 <3400 <1400 
Fluorene <1300 <1200 <3400 <1400 
Hexachlorocyc1opentediene = <1300 <1200 <3400 <1400 
Hexachlorobenzene <1300 <1200 <3400 <1400 
Hexachlorobutadiene = <1300 <1200 <:3400 <1400 
Hexac:hloroethane <1300 <1200 <3400 <1400 
Indeno(l,2,3~d)pyrene = <1300 <1200 <3400 <1400 
ho!Xhorone <1300 <1200 <3400 <1400 
2- ethylnaphthalene = <1300 <1200 <3400 <1400 
N-Nitroaodiphenylamine <1300 <1200 <3400 <1400 
N-Nitro110-di·n-propylemine µ~ <1300 <1200 <3400 <1400 
NNjhthalene ~ 

<1300 <1200 <3400 <1400 
2- itroaniline <6300 <5900 <17000 <6600 
3-Nitroaniline iLm <6300 <5900 <17000 <6600 
4-Nitroaniline µ~ <6300 <5900 <17000 <6600 
Nitro benzene <1300 <1200 <3400 <1400 
2-Nitrophenol ~ <1300 <1200 <3400 <1400 
4-Nitrophenol = <6300 <5900 <17000 <6600 
~hloro-m-creool <1300 <1200 <3400 <1400 

ntac:hlorophenol = <6300 <5900 <17000 <6600 
Phenanthrene <1300 <1200 <3400 <1400 
Phenol = <1300 <1200 <3400 <1400 
Pyrene <1300 <1200 <3400 <1400 
2,4,6-Tric:hlorophenol ~ <6300 <5900 <17000 <6600 
2,4,6-Tric:hloro~enol <1300 <1200 <3400 <1400 
1,2,4-Tric:hloro nzene ji.i/kg <1300 <1200 <3400 <1400 



Table I 

! 8u.mmary of Waste ChemlmT Data 
\ Pond 3 :a-idu• 

Fansteel. Inc. 
Muakoeee, Oklahoma 

Pa 1 of9 
Sam:ele Identification and Date 

P3·1A P3·1B P3-1C P3·2A P3-2B 
(().5) (5-10) (10.16) (0·5) (5-10) 

Parameter Units 2119193 2119193 2119193 2119/93 2119/93 

. Total Anal,.e•: 
Cyanide mg/kg 15 5.9 15 5.3 1.9 
Silver mg/kg 24.7 26.5 37.0 12.4 29.7 
Arsenic. mg/kg 93.6 65.7 83.0 30.7 109 
Barium mg/kg 939 987 1310 452 1200 
Beryllium mg/kg 19.4 32.0 30.8 8.50 17.4 
Cadmium mg/kg <3.70 <4.70 <5.00 <2.90 <3.50 
Chromium mg/kg 476 1110 889 154 607 
Mercury mg/kg 1.45 0.248 0.665 1.70 3.51 
Molybdenum mg/kg 40 49 40 <15 48 
Nickel mg/kg 25.9 42.0 36.0 <15.0 37.2 
lead mg/kg 83.8 79.7 98.4 58.2 115 
Antimony mg/kg 103 143 105 <29.0 127 
Selenium mg/kg <0.400 <0.500 <0.560 <0.340 <0.380 
Tin mg/kg 770 2800 2600 210 830 
Columbium mg/kg 1100 2100 1400 2300 1300 
Tantalum mg/kg 1000 1300 950 2200 1200 
Gn>1111Alpba pCi/g 5800±100 5200±100 7600±100 3400±100 5500±100 
Gn>1111Beta 

laotope1: 
pCi/g 2700±100 2900±100 3800±100 1800±100 2500±100 

Uranium-233 & 234 pCi/g 570±20 860±80 950±30 290±20 650±50 
Uranium235 pCi/g. 20±4 46±8 43±7 14±6 33±12 
Uranium-238 pCi/g 580±20 910±30 1000±100 290±20 710±60 
Thorium-230 pCi/g 770±30 780±30 800±40 790±30 1100±100 
I.ead-210 8 46 KeV pCi/g 63±13 39±17 61±14 71±10 64±10 
Thorium-234 e 63.3 KeV pCi/g 230±10 210±30 340±30 180±10 240±40 
Protactinium-234m@ 1001 KeV pCi/g 680±130 790±130 980±170 430±130 660±140 
Radium226 pCi/g 730±20 670±20 860±20 490±20 610±20 
Lead-214 8 296.2 KeV pCi/g 450±10 460±10 500±10 360±10 430±10 
Lead-214 8 352.0 KeV pCi/g 480±10 470±10 510±10 380±10 440±10 
Bismuth-214 8 609.4 KeV pCi/ _g 460±10 450±10 500±10 360±10 430±10 
Bismuth-214 @ 1120.4 KeV pCi/g 460±10 .wo±lO 480±10 360±10 430±10 
Bismuth-214 8 17.64.7 KeV pCi/g 440±10 430±10 460±20 340±10 400±10 
Actinium-228 8 338 KeV pCi/g 430±10 410±10 550±10 340±10 390±10 
A.c:tinium-228 e 911 KeV pCi/g 470±10 450±10 600±10 360±10 420±10 
Actinium-228@ 968 KeV pCi/g 470±10 460±10 610±20 370±10 420±10 
Lead-212 8 238 KeV pCi/g 410±20 410±10 540±30 320±20 400±10 
Biimuth-212@ 727 KeV pCi/g 490±30 490±20 650±20 390±20 480±20 
Thallium-208 @ 583 KeV pCi/g 450±10 400±10 580±10 350±10 400±10 
Uranium-236@ 143 KeV pCi/g 21±3 17±3 28±3 11±3 14±3 

ASTM Analysis: 
Alkalinity mgllCaCO~ <2.00 <2.00 <2.00 <2.00 <2.00 
Ammonia mg/1NH3- 3.8 4.0 5.1 6.1 7.5 
Chloride mg/I ·<0.50 <0.50 2.2 2.3 6.9 
Fluoride mg/I 330 640 610 280 290 
Nitrate mg/1N03-N 2.6 0.55 <0.10 1.0 0.45 
Sulfate mg/I 2.9 5.2 9.8 2.6 540 
pH pH Units 2.99 2.34 2.47 3.06 2.65 
Specific Conductance @ 25°C 11mhos/cm 1330 4620 3860 1520 2250 
Aluminum mg/I 49 69 95 61 99 
Calcium mg/I 38 200 170 20 43 
Iron mg/I 74 280 300 56 94 
PotaBSium mg/I 82 63 59 170 91 
Magnesium mg/I 21 43 27 15 33 
Manganese mg/I 24 86 83 16 27 
Sodium mg/I 19 37 28 22 25 



Ta'blel 
(Continued) 

Pa 2of9 
Sam2le Identification and Date 

P3-1A P3-1B P3-1C P3-2A P3-2B 
(().&) (6-10) (10-16) (0-5) (6-10) 

Parameter Units· 2119193 2119193 2119193 2/19193 2/19/93 

TCLP Metala: 
Silver mg/l <().10 <0.10 <0.10 <0.10 <().10 

. Anenic mg/l <().10 0.21 0.18 . 0.1" 0.10 
Barium mg/l <10 <10 <10 <10 <10 
CBdmium mg/l <0.10 <().10 <().10 <0.10 <0.10 
ChJ"omiUJll mg/l 6.7 20 15 3.6 7.5 
Mercury mg/l <0.010 <().010 .<0.010 <0.010 <0.010 
Nickel mg/l <1.0 <l.O <1.0 <1.0 <1.0 
Lead mg/l <0.10 0.34 . 0.26 0.:1,0 0.24 
Selenium mg/l <0.10 <0.10 <().10 <0.10 <0.10 

• TCLP Extraction Fluid Data: 
Extraction Fluid No.l No.l No. l No.1 No. l 
pH with Deionized Water pH units 2.74 2.20 2.27 2.97 2.45 
pH o!TCLP Extract pH units 4.59 4.26 4.29 4.60 4.52 
Amount of Sample Extracted g 50.0 50.0 50.0 50.0 50.0 

· Volatile Organic Analyses: 
Acetone µglkg <26000 <33000 <3700 <2200 81000 
Benzene µg/kg <26000 <33000 <3700 <2200 <25000 
Bromodichloromethane µglkg <26000 <33000 <3700 <2200 <25000 
Bromoform µg/kg <26000 <33000 <3700 <2200 <25000 
Broniomethane µglkg . <26000 <33000 <3700 <2200 <25000 
2-Butanone µglkg <26000 <33000 <3700 <2200' <25000 
Carbon Diwlfide µg/kg <26000 <33000 <3700 <2200 <25000 
Carbon Tetrachloride Jig/kg <26000 <33000 <3700 <2200 <25000 
Chlorobenzene Jig/kg <26000 <33000 <3700 <2200 <25000 
Dibromochloromethane µglkg <26000 <33000 <3700 <2200 <25000 
Chloroethane µglkg <26000 <33000 <3700 <2200 <25000 
Chloromethane µglkg <26000 <33000 <3700 <2200 <25000 
Chloroform µglkg <26000 <33000 <3700 <2200 <25000 
1,1-Dichloroethane µglkg <26000 <33000 <3700 <2200 <25000 
1,2-Dichloroethane 'µg!kg <26000 <33000 <3700 .::2200 <25000 
1,1-DichJoroethene Jig/kg <26000 <33000 <3700 <2200 <25000 
1,2-Dichloroethene µglkg <26000 <33000 <3700 . <2200 <25000 
1,2-Dichloropropane µg/kg <26000 <33000 <3700 <2200 <25000 
Cis-1,3-Dichloropropene Jli/kg <26000 <33000 <3700 <2200 <25000 
Tram-1,3-Dichloropropene · µglkg <26000 <33000 <3700 <2200 <25000 
Ethylbenzene µglkg <26000 <33000 <3700 <2200 <25000 
2-Hexanone µglkg <26000 <33000 <3700 <2200 <25000 
Methylene Chloride µglkg <26000 .<33000 <3700 .<2200 <25000 
4-Methyl-2-pentanone µglkg 150000 780000 130000 34000 330000 
Styrene Jli/kg <26000 <33000 <3700 <2200 <25000 
1,1,2,2· Tetrachloroethane µglkg <26000 <33000 <3700 <2200 <25000 
Tetrachloroethene µglkg <26000 <33000 <3700 <2200 <25000 
Toluene Jig/kg <26000 <33000 <3700 <2200 <25000 
1, 1,1 ·Trichloroethane µglkg <26000 <33000 <3700 <2200 <25000 
1,1,2-Trichloroethane µglkg <26000 <33000 <3700 <2200 <25000 
Trichloroethene µglkg <26000 <33000 <3700 <2200 <25000 
Vinyl Chloride µglkg <26000 <33000 <3700 <2200 <25000 
Xylenea, Total µglkg <26000 <33000 <3700 <2200 <25000 
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Ta'blel 

(Continued) 

Pa -30(9 
Sample ldentific:ation and Date 

P3-1A P3-lll P3-1C P3-2A P3-2B 
(0..5) (5-10) (10..16) . (0..5) (5-10) 

Parameter Units 2119193 2/1&'93 2119193 2119/93 2119/93 

Semivolatile Organic Analyaes: 
Acenaphthene = <1300 <1300 <2000 <3200 <3400 
Acenaphthylene <1300 <1300 <2000 <3200 <3400 
Anthrioene = <1300 <1300 <2000 <3200 <3400 
BW<khloroethyl)ether <1300 <1300 <2000 <3200 <3400 
Bia~2-cbloroethoxy)methane = <1300 <1300 <2000 <3200 <3400 
Bia khloroi110P.ro~l)ether <1300 <1300 -<2000 <3200 <3400 
Bia 2-ethylhexyl)p thalate = <1300 <1300 <2000 <3200 <3400 
Benzo(a~ne <1300 <1300 <2000 <3200 <3400 
=~anthraoene = <1300 .<1300 <2000 <3200 <3400 

fluoranthene <1300 <1300 <2000 <3200 <3400 
Be=~ ~i)perylene = <1300 <1300 <2000 <3200 <3400 Be 5 uoranthene <1300 <1300 <2000 <3200 <3400 
"-BromopheVJI Phenyl Ether = <1300 <1300 <2000 <3200 <3400 
B~iµyl hthalate · <1300 <1300 <2000 <3200 <3400 
C le = <1300 <1300 <2000 <3200 <3400 
~aene <1300 <1300 <2000 <3200 <3400 

loroaniline = <1300 <1300 <2000 <3200 <3400 
2-Chloronaphthalene <1300 <1300 <2000 <3200 <3400 
2-Chlorophenol = <1300 <1300 <2000 . <3200 <3400 
..Chlorophenyl Phenyl Ether <1300 <1300 <2000 <3200 <3400 
o-CrellOl = <1300 <1300 <2000 <3200 <3400 
~reeol <1300 <1300 <2000 <3200 <3400 

be=,h)anthracene = <1300 <1300 <2000 <3200 <3400 
Dibenzo ran · <1300 <1300 <2000 <3200 <3400. 
2,4-Dichlo~~enol = <1300 <1300 <2000 .<3200 <3400 
1,2-Dichloro niene <1300 <1300 <2000 <3200 <3400 
1,3-Dichlorobenzene ·j&il}ti <1300 <1300 <2000 <3200 <3400 
1,4-Dicblorobenzene = <1300 <1300 <2000 <3200 <3400 
fM3·Dichlorobenzidine <1300 <1300 <2000 <3200 <3400 
"et~ Phthalate ~ <1300 <1300 <2000 <3200 <3400 

Dim yl Phthalate <1300 <1300 <2000 <3200 <3400 
fk4·Dimeth~~henol = <1300 <1300 <2000 <3200 <3400 

~N-butyl thalate 1600 <1300' 2700 <3200 <3400 
4,6-Dinitro-o-creeol = <6600 <6600 <9900 <16000 <16000 
2,4-Dinitrotoluene <1300 <1300 <2000 <3200 <3400 
ar-Dinitrotoluene = <1300 <1300 <2000 <3200 <3400 

-N-oc:tyl Phthalate <1300 <1300 <2000 <3200 <3400 
rfuDinitrophenol = <6600 <6600 <9900 <16000 <16000 

oranthene <1300 <1300 <2000 <3200 <3400 
Fluorene = <1300 <1300 <2000 <3200 <3400 
Hexachloroeyclopentadiene <1300 <1300 <2000 <3200 <3400 
Hexachlorobenzene · ~- <1300 <1300 <2000: <3200 <3400 

. Hexachlorobutadiene = <1300 <1300 <2000 <3200 <3400 
Hexachloroethane <1300 <1300 <2000 <3200 <3400 
Indeno(1;2,3-c:,d)pyrene j&il]ti· <1300 <1300 <2000 <3200 <3400 
Jao:t.f.horone = <1300 <1300 <2000 <3200 <3400 
2- ethylna.Phthalene <1300 <1300 <2000 <3200 . <3400 
N-Nitroeodiphenylamine = <1300 <1300 <2000 <3200 <3400 
N-Nitroso-di-n-propylamine <1300 <1300. <2000 <3200 <3400 
N~hthalene = <1300 <1300 <2000 <3200 <3400 
2- itroaniline <6600 <6600 <9900' <16000 <16000 
3-Nitroaniline = <6600 <6600 <9900 <16000 . <16000 
4-Nitroaniline <6600 <6600 <9900 <16000 <16000 
Nitrobenzene = <1300 <1300 <2000 <3200 <3400 
2-Nitrophenol -<1300 <1300 <2000 <3200 <3400 

· 4-Nitrophenol ~ <6600 <6600 <9900 <16000 <16000 
J:hloro-m-cre110l <1300 <1300 <2000 <3200 <3400 

ntachlorophenol ~ <6600 <6600 <9900 <16000 <16000 
Phenanthrene <1300 <1300 <2000 <3200 <3400 
Phenol = <1300 <1300 <2000 <3200 <3400 
:pyrene · <1300 <1300 <2000 <3200 <3400 
2;4,5-Trichlorophenol = <6600 <6600 <9900 <16000 <16000 
2,4,6-Trichloro~enol . <1300 <1300 <2000 <3200 <3400 
1,2,4-Trichloro nzene jlilki <1300 <1300 <2000 <3200 <3400 
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Pa 4of9 
Sam2le Identification and Date 

P3-2C P3-3A P3-3B P3-3C P3-4A 
(10..15) (()..5). (5-10) (10..13) (0-3) 

Parameter Units 2119193 2119193 2119193 2119193 2119/93 

Total Analyi1e1: 
Cyanide mg/kg <2.4 3.1 42 <2.5 6.4 
Silver mg/kg 30.4 34.4 19.4 19.3 22.2 
Anenic mg/kg 107 <45.0 <40.0 47.9 <42.0 
Barium mg/kg 884 757 665 690 763 
Beryllium mg/kg 39.8 19.l 22.2 24.0 24.5 
Cadmium. mg/kg <4.50 5.90 <4.00 <4.60 <4.20 
Chromium mg/kg 1970 580 813 867 704 
Mercu:ry mg/kg 0.286 0.598 <0.110 0.135 0.142 
Molybdenum mg/kg 45 31 36 35 45 
Nickel mg/kg 56.4 <22.0 31.3 50.7 26.3 
lead mg/kg 98.6 <45.0 45.4 48.3 57.1 
Antimony mg/kg 197. 61.4 74.2 93.2 171 
Selenium mg/kg <0.480 <0.470 <0.450 <0.500 <0.470 
Tin mg/kg 1400 830 1600 2400 2900 
Columbium mg/kg 2600 720 1300 1900 1900 
Tantalum mg/kg 1100 610 590 1300 1000 
GT'011 Alpha pCi/g 6300±100 5400±100 3300±100 5500±100 5900±100 
GT'011 Beta pCi/g 3100±100· 2900±100 1700±100 2700±100 2700±100 

llotopes: 
Uranium-233 & 234 pCi/g 800±30 510±20 420±20 340±20 420±40 
Uranium235 pCi/g 45±7 30±5 42±6 14±3 22±10 
Uranium-238 pCi/g 870±30 560±20 460±20 340±20 430±40 
Thorium-230 pCi/g 1200±100 950±40 690±30 .920±40 700±30 
lead-210 0 46 KeV pCi/g 50±14 23±17 44±12 71±14 88±18 
Thorium-234@ 63.3 KeV pCi/g 310±20 290±20 250±30 220±40 280±20 
Prot.actinium-234m@ 1001 KeV pCi/g 1000±200 830±130 670±110 480±90 650±100 
Radium226 pCi/g . 840±20 720±20 550±20 590±20 660±20 

· 1.ead-214 0 295.2 KeV pCi/g 490±10 530±10 300±10 450±10 420±10 
Lead-214@ 352.0 KeV pCi/g 510±10 540±10 320±10 460±10 440±10 
Bismuth-214 0 609.4 KeV pCi/g 490±10 520±10 300±10 450±10 420±10 
Bismuth-214 0 1120.4 KeV pCi/g 490±10 510±10 290±10 450±10 430±10 
Biemuth-214 0 1764.7 KeV pCi/g 460±10 490±10 280±10 410±10 410±10 
Actinium-228 0 338 KeV pCi/g 400±20 470±20 260±10 420±20 360±10 
Actinium-228@ 911 KeV pCi/g . 450±10 520±10 290±10 470±10 400±10 
Actinium-228 0 968 KeV pCi/g 460±10 540±10 300±10 480±10 400±10 
lead-212 0 238 KeV pCi/g 400±20 490±10 250±20 440±10 350±20 
Bismuth-212@ 727 KeV pCi/g 480±20 570±30 320±10 '530±30 420±20 
Thallium-208 @ 583 KeV pCi/g 440±10 480±10 270±10 440±10 380±10 
Uranium-235 0143 KeV· pCi/g 25±3 20±3 15±3 13±3 17±3 

ASTM Analysis: 
mg/I CaCOJ& Alkalinity <2.00 <2.00 <2.00 <2.00 <2.00 

Ammonia mg/1NH3- 3.9 6.7 6.9 7.4 4.7 
Chloride mg/I <0.50 4.1 <0.50 <0.50 3.5 
Fluoride mg/I 660 540 670 640 650 
Nitrate mg/1N03-N <0.10 0.87 <0.10 0.34 <0.10 
Sulfate mg/I 540 2.7 3.0 5.2 2.7 
pH pH Units 2.10 2.67 2.63 2.66 2.42 
Specific Conductance @ 25°C iimboslcm 5900 2400 6220 3910 4000 
Aluminum mgll 73 53 25 53 40 
Calcium mg/I 96 71 270 250 230 
Iron mg/I 260 150 280 380 . 200 
Pota11ium mg/I 86 43 38 47 45 
Magnesium mg/I 29 30 48 47 55 
Manganese mg/I 27 46 71 85 50 
Sodium mg/I 36 17 32 29 28 

'· 
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Pa 5of9 
Sam2le Identification and Date 

P3-2C P3.aA P3-3B P3-3C P3-4A 
(10-15) (0-5) (6-10) (10-13) (0-3) 

Parameter Units 7119193 7119193 7119193 7119193 7119/93 

TCLP Meta.la: 
Silwr mg/l <0.10 <0.10 <0.10 <0.10 <0.10 
Anenic mg/l 0.56 <Q.10 <0.10 <0.10 0.15 
Barium mg/l <10 <10 <10 <10 <10 
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 <0.10 
Chromium mg/l 36 10 13 13 13 
Mercuiy mg/l <0.010 <0.010 <0.010 <0.010 <0.010 
Nickel mg/I <l.O <l.O <1.0 <1.0 <1.0 
Lead mg/I 0.36 0.20 <0.10 <0.10 0.17 
Selenium mg/I <0.10 <0.10 <0.10 <().10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No.1 No.1 No. l No.1 

'! pH with Deionized Water pH units 1.96 2.46 2.35' 2.51 2.32 
pH of TCLP Extract pH units 4.33 4.53 4.28 4.25 4.26 
Amount of Sample Extracted g 50.0 50.0 50.0 50.0 50.0 

Volatile Organic Analyses: 
Acetone iaglkg . <31000· <31000 <30000 <33000 <30000 
Benzene iaglkg <31000 <31000 <30000 <33000' <30000 
Bromodichloromethane iaglkg <31000 <31000 <30000 <33000 <30000 
BrQmoform iaglkg <31000 <31000 <30000 <33000' <30000 
Bromomethane µglkg <31000 <31000 <30000 <33000 <30000 
2-Butanone µglkg <31000 <3100o <30000 <33000 <30000 
Carbon Disulfide µglkg <31000 <31000 <30000 <33000 <30000 
Carbon Tetrachloride µglkg <31000 <31000 <30000 <33000 <30000 
Chlorobenzene µg/kg <31000 <31000 <30000 <33000 <30000 
Dibromochloromethane µglkg <31000 <31000 <30000 <33000 <30000 
Chloroethane µglkg <31000 <31000 <30000 <33000 <30000 
Chloromethane µglkg <31000 <31000 <30000 <33000 <30000 
Chloroform µglkg <31000 <31000 <30000 <33000 <30000 
l,l-Dichloroethane µglkg <31000 <31000 <30000 <33000 <30000 
1,2-Dichloroethane µglkg <31000 <31000 <30000 <33000 <30000 
1,1-Dichloroethene µglkg <31000 <31000 <30000 <33000 <30000 
1,2-Dichlort>ethene µglkg <31000 <31000 <30000 <33000 <30000 
1,2-Dichloropropane µglkg <31000 <31000 <30000 <33000 <30000 
Ci.B-1,3-Dichloropropene µglkg <31000 <31000 <30000 <33000 <30000 
Trana-1,3-Dichloropropene µglkg <31000 <31000 <30000 <33000 <30000 
Ethylbenzene µglkg <31000 <31000 <30000 <33000 <30000 
2-Hexanone µglkg <31000 <31000 <30000 <33000 <30000 
Methylene Chloride µglkg <31000 <31000 <30000 <33000 <30000 
4-Methyl-2-pentanone µglkg 1300000 330000 850000 830000 660000 
Styrene µglkg <31000 <31000 <30000 <33000 <30000 
1,1,2,2-Tetrachloroethane µglkg <31000 <31000 <30000 <33000 <30000 
Tetrachloroethene µglkg <31000 <31000 <30000 <33000 <30000 
Toluene µglkg <31000 <31000 <30000 <33000 <30000 
1,1,1-Trichloroethane µglkg <31000 <31000 <30000 <33000 <30000 
1,1,2-Trichloroethane µglkg <31000 <31000 <30000 <33000 <30000 
Trichloroethene µglkg <31000 <31000 <30000 <33000 <30000 
Vinyl Chloride µglkg <31000 <31000 <30000 <33000 <30000 
Xylenes, Total JIWkg <31000 <31000 <30000 <33000 <30000 

' . ' 
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Pa 6of9 
Sam:ele Identification end Date 

P3-2C P3-3A P3-3B P3-3C P3-4A 
(10-15) (0-6) (6-10) (10-13) (0-3) 

Parameter Uni ta 2/19193 2/19193 2/19193 2119193 2119/93 

Semivolatile Organic Analyses: = Aaenaphthene <1300 <3400 <660 <660 <660 
Aaenaphthylene <1300 <MOO <660 <660 <660 
AntbrBoene = <1300 <3400 <660 . <660 <660 
Bis(khloroethyl)ether <1300 <MOO <660 <660 <660 
BiaCkhloroethoxy)meth11.ne = <1300 <3400 <660 <660 <660 
B~khloroi10P.ro~l)ether <1300 <MOO <660 <660 <660 
B" 2-et.hylhexYl>P thalate = <1300 <3400 <660 <660 <660 
Benzo(a~ne · <1300 <3400 <660 <660 <660 
Be§)anthracene = <1300 <3400 <660 <660 <660 
Be )fiuoranthene <1300 <3400 <660 <660 <660 
Be ")pe:rylene · = <1300 <3400 <660 <660 <660 
Be ~1if!oranthene <1300 <3400 <660 <660 <660 

• +.Bromophe~l Phenyl Ether = <1300 <3400 <660 <660 <660 
B~~l hthalate <1300 <3400 <660 <660 <660 c le = <1300 <3400 <660 <660 <660 
~De <1300 <3400 <660 <660 <660 
4 roaniline = <1300 <3400 <660 <660 <660 
2-Chloronaphthalene <1300 <3400 <660 <660 <660 
2-Chlorophenol ~ <1300 <3400 <660 <660 <660 
4-Chlorophenyl Phenyl Ether <1300 <3400 <660 <660 <660 
o-CrelOl = <1300 <3400 <660 <660 <660 

~h)anthracene <1300 <3400 <660 <660 <660 = <1300 <3400 <660 <660 <660 
Dibenzo mn <1300 <3400 <660 <660 <660 
2,4-Dichlo:enol = <1300 <3400 <660 <660 <660 
1,2-Dichlo nzene <1300 <3400 <660 <660 <660 
1,3-Dichlorobenzene = <1300 <3400 <660 <660 <660 
1,4-Dichlorobenzene <1300 <3400 <660 <660 <660 
fij3·Dichlorobenzidine = <1300 <3400 <660. <660 <660 
et~l Phthalate <1300 <3400 <660 <660 <660 

Dim hyl Phthalate = <1300 <3400 <660 <660 <660 
_N-Din:ieth~C,henol <1300 <3400 <660 <660 <660 

- -·- - -N-butyl th!lllate ~ <1300 <3400 <660 <660 700 
4,6-Dinitro-o-c:reBOl <6600 <17000 <3200 <3200 <3400 
2,4-Dinitrotoluene = <1300 <3400 <660 <660 <660. 
2,6-Dinitrotoluene <1300 <3400 <660 <660 <660 
Di-N-oc:tyl Phthalate = <1300 <3400 <660 <660 <660 
~-Dinitrophenol <6600 <17000 <3200 <3200 <3400 

oranthene ~ <1300 <3400 <660 <660 <660 
Fluorene <1300 <3400 <660 <660 <660 
H.exachlorocyclopentadiene = <1300 <3400 <660 <660 <660 
Hexachlorobenzene <1300 <3400 <660. <660 <660 
Hexachlorobutadiene = <1300 <3400 <660 <660 <660 
Hexachloroethane <1300 <3400 <660 <660 <660 
Indeno(l,2,3-c:,d)pyrene = <1300 <3400 <660 <660 <660 
bo:pj,horone <1300 <3400 <660 <660 <660 
2- ethylna,Phthalene = <1300 <3400 <660 <660 <660 
N-Nitroao~henylamine <1300 <3400 <660 <660 <660 
N-Nitroeo -n-propylamine = <1300 <3400 <660 <660 <660 
NNlhthalene <1300 <3400 <660 <660 <660 
2- itroaniline ~ <6600 <17000 <3200 <3200 <3400 
3-Nitroaniline <6600 <17000 . <3200 <3200 <3400 
-4-Nitroaniline = <6600 <17000 <3200 <3200 <3400 
Nitroben.zene <1300 <3400 <660 <660 <660 
2-Nitrophenol ~ <1300 <3400 <660 <660 <660 
4-Nitrophenol <6600 <1700Q <3200 <3200 <3400 
~hloro-m-cre11al ~ <1300 <3400 <660 <660 <660 

ntachlorophenol <6600 <17000 <3200 <3200 <3400 
Phenanthrene = <1300 <3400 <660 <660 <660 
Phenol <1300 <3400 <660 <660 <660 
Pyrene = <1300 <3400 <660 <660 <660 
2,4,6-Trichlorophenol <6600 <17000 <3200 <3200 <3400 
2,4,6-Trichloro~enol = <1300 <3400 <660 <660 <660 
1,2,4-Trichloro nzene <1300 <3400 <660 <660 <660 

/ 

" .... 



Table I 
(Continued) 

Pa 7of9 
Sample Identification and Date 

P3-4B P3-4C P3-5A P3-5B P3-5C 
(3-6) (6-9) (0-3) (3-6) (6-9) 

Parameter Units 2/19193 2/19193 2/19193 2119/93 . 2119/93 

Total Analyeea: 
Cyanide mg/kg 110 36 <2.l 7.6 160 
Silver mg/kg 18.l 32.6 26.0 9.60 14.0 
Anenic mg/kg <50.0 <fi6.0 <38.0 <48.0 57.2 
Barium mg/kg 568 1720 942 288 534 
Beryllium mg/kg 21.2 30.9 18.4 20.8 22.9 
Cadmium mg/kg <6.00 <6.60 <3.80. <4.80 <4.10 
Chromium = 430 1370 428 636 692 
Mercury <0.140 0.228 0.687 0.299 0.188 
Molybdenum mg/kg <25 47 32 42 39 
Nickel mg/kg <25.0 5l.8 <19.0 34.2 40.l 
Lead mg/kg 56.8 137 73.l 67.5 65.8 
Antimony = <50.0 105 49.4 241 174 
Selenium <0.540 <0.600 <0.410 d>.480 <0.440 
Tin mg/kg 1000 3900 660 3300 3000 
Columbium mg/kg 1700 1600 730 2300 4400 
Tantalum mg/kg 1100 1100 580 260 740 
Gro11Alpha . pCi/g 6400±100 6900±100. 6500±100 840±40 4400±100 
GroBI Beta pCi/g 3700±100 3800±100 3100±100 610±20 2100±100 

l110tope11: . 
Uranium-233 & 234 pCi/g 820±30 1000±100 820±30 170±20 350±20 
Uranium235 pCi/g 32::!:6 41±6 39±6 12±5 20±5 
Uranium-238 pCi/g 850±30 1100±100 870±30 180±20 370±20 
Thorium-230 pCi/g 850±40 810±30 430±20 210±20 490±30 
Lead-210 0 46 KeV pCi/g 73±15 52±22 77±11 32±9 69±9 
Thorium-234 0 63.3 KeV pCi/g 240±30 34-0±20 320±20 110±20 240±30 
Protactinium-234m@ 1001 KeV pCi/g 770±150 780±170 840±140 300±60 560±120 
Radium226 pCi/g 680±20 820±30 740±20 170±10 480±10 
Lead-214 0 295.2 KeV pCi/g 440±10 470±10 510±10 90±3 320±10 
Lead-214 0 352.0 KeV pCi/g 460±10 490±10 520±10 95±3 330±10 
Bismuth-214 @ 609.4 KeV pCi/g 440±10 480±10 500±10 90±3 310±10 
Bismuth-214 @ 1120.4 KeV pCi/g 440±10 470±10 500±10 93±4 310±10 
Bismuth-214 0 1764.7 KeV pCi/g 400±10 420±10 460±10 84±4 290±10 
Actinium-228@ 338 KeV pCi/g 470±20 620±20 440±10 85±4 310±10 
Actinium-228@ 911 KeV pCi/g 530±10 680±10 470±10 94±3 350±10 
Actinium-228 0 968 KeV pCi/g 540±10 690±10 490±10 98±4 350±10 
Lead-212 0 238 KeV pCi/g 500±20 600±30 44-0±10 88±3 320±10 
Bismuth-212@ 727 KeV pCi/g 580±20 720±30 520±20 100±10 380±20 
Thallium-208 0 683 KeV pCi/g 500±10 640±20 440±10 88±3 320±10 
Uranium-235@ 143 KeV pCi/g 21±3 21±4 21±3 5.7±1.4 14±3 

ASTM Analysis: 
mg/l CaCO!& Alkalinity <2.00 <2.00 <2.00 3.00 <2.00 

Ammonia mg/1NH3- 5.0 2.9 5.4 4.3 5.6 
Chloride mg/l <0.50 2.6 1.6 48 8.7 
Fluoride mg/l 630 640 650 32 630 
Nitrate mg/lN03-N <0.10 0.45 0.83 ·0.63 0.67 
Sulfate mg/l 5.4 6.0 2.9 210 3.1 
pH pHUnits . 2.47 2.37 2.72 5.56 2.94 
Specific Conductance @ 25°C µ.mhos/cm 4240 4550 2850 714 2910 
Aluminum mg/l 100 100 27 <10 28 
Calcium mg/l 150 170 120 160 160 
Iron mg/l 340 310 200 <10 300 
Potassium mg/l 60 21 48 14 35 
Magnesium mg/l 26 18 51 25 45 
Manganese mg/l 99 140 51 20 67 
Sodium mg/l 29 31 21 16 21 



Tahle8 
(Condnued) 

Pa 8of9 
S.mple Identification and Date 

P3-4B ~ P3-6A P3-5B P3-5C 
(3-6) (6-9) (0-3) (3-6) (6-9) 

:Parameter Units 2119193 2119193 2119/93 . 2119193 2119/93 

. TCLP Metala: 
Silver mg/l <.0.10 <.0.10 <.0.10 <.0.10 <.0.10 
Anenic mg/l <.0.10 <.0.10 <.0.10 0.15 <.0.10 
Barium mg/l <10 .<10 <10 <10 ,<10 
Cadmium mg/l <.0.10 <.0.10 <.0.10 <.0.10 <.0.10 
Chromium mg/l 15 18 9.2. <.0.10 10 
Mercuiy mg/l <.0.010 <.0.010 <.0.010 <.0.010 <.0.010 
Nickel mg/l <l.O <1.0 <1.0 <1.0 <l.O 
lad mg/l 0.17 0.20 <.0.10 <.0.io <Q.10 

• 
Selenium mg/l ' <.0.10 <.0.1() <.0.10 <.0.10 <.0.10 

TCLP Extraction Fluid Data.: 
Extraction Fluid No.1 No.1 No.1 No.1 ·No.1 
pH with Deionized Water pH units 2.29 2.17 2.64 6.:26 2.84 
pH of TCLP Extract PH units 4.27 4.27 4."'6 5.10 . 4.39 
Amount of Sample Extracted I 50.0 50.0 50.0 50.0 50.0 

Volatile Organic Analyees: 
Acetone µglkg <35000 <39000 <27000 <31000 <28000 
Benzene Niki <35000 <39000 <27000 <31000 <28000 

· Bromodicbloromethane µglkg <35000 <39000 <27000 <31000 <28000 
Bromoform µg!kg' <35000 . <39000 <27000 <31000 <28000 
Bro mom ethane Jig/kg <35000 <39000 <27000 <31000 <28000 
2-Butanone Jig/kg <35000 <39000 <27000 <31000 <28000 
Carbon Disulfide Jig/kg <35000 <39000. <27000 <31000 <28000 
Carbon Tetrachloride Jig/kg <35000 <39000 <27000 <31000 <28000 
Chlorobenzene Jig/kg <35000 <39090 <27000. <31000 <28000 
Dibromochloromethane Jig/kg <35000 <39000 <27000 <31000 <28000 
Chloroethane · Jig/kg <35000 <39000 <270oo <31000 <28000 
Chloromethane µglkg <35000 <39000 <27000 <31000 <28000 
Chloroform µglkg . <35000 <39000 <27000 <31000 <28000 
1,1-Dichloroethane Jig/kg <35000 <39000 <27000 <31000 <28000. 
1;2-Dichloroethane Jig/kg <350oo <39000 <27000 <31000 <28000 
1,l·Dichloroethene µglkg . <35000 <39000 . c:21.ooo <31000 <28000 
1,2-Dichloroethene Jig/kg <35000 <39000 <27000 <31000 <28000 
1,2-Dichloropropane µglkg <35000. <39000 <27000 <31000 <28000 
Cis-1,3-Dichloropropene Jig/kg <35000 <39000 <27000 <31000 <28000 
Trans-1,3-Dichlol'Opropene µglkg <35000 <39000 <27000 <31000 <28000 
Ethylbenzene Jig/kg <35000 <39000 <27000 <31000 <28000 
2-Hexanolie Jig/kg <35000 <39000 <27000 <31000 <28000 
Methylene Chloride Jig/kg <35000 <39000 <27000 <31000 <28000 
4-Methyl-2-pentanone Jig/kg 880000 800000 200000 750000 600000 
Styrene µglkg <35000 c39000 <27000 <31000 <28000 
1,1,2,2-Tetrachloroethane pg/kg <35000 <39000 <27000 <31000 <28000 
Tetrachloroethene pg/kg <35000 <39000 <27000 <31000 <28000 
Toluene Jig/kg <35000 <39000 <27000 <31000 <28000 
1,1,1-Trichlorbethane . pg/kg <35000 <39000 <27000 <31000 <28000 
1,1,2-Trichloroethaiie Jig/kg <35000 <39000 <27000 <31000 <28000 
Trichloroethene µglkg <asooo <39000 <27000 <31000 . <28000 
Vinyl Chloride Jig/kg <35000 <39000 <27000 <31000 <28000 
~lene11, Total pglkg <35000 <39000 <27000 <31000 <28000 



l. . 

Tablet 
(Continued) 

Pa e9of9 
Sam2le Identification and Date 

P34B P34C P3-6A P3-5B P3-5C 
(3-6) (6-9) (0-3) (3-6) (6-9) 

Parameter Units 2119193 2'19193 2'19/93 2'19193 2'19/93 

Semivolatile Organic Analyaea: = Acenaphthene · <990 <990 <660 <660 <660 
Acenaphthylene <990 <990 <660 <660 <660 

· Anthrac:ene = <990 <990 <660 <660 <660 
Bia(2-chloroethyl)ether <990 <990 <660 <660 <660 

· Bia(2-chloroeth0xy)methane = <990 <990 <660 <660 <660 
Bia(2-chloroiaoP.ro~l)ether <990 <990 <660 <660 <660 
Bia(kthylhex)'l)p thalate = <990 <990 <660 <660 <660 
Benzo(a)pyrene <990 <990 <660 <660 <660 
Benzo(a)anthrac:ene = <990 <990 <660 <660 <660 
Be~)fiuoranthene <990 <990 <660 <660 <660 
Be i)perylene = <990 <990 <660 <660 <660 
Benzo( ~~uoranthene <990 <990 <660 <660 <660 
4-Bromophe~l Phenyl Ether = <990 <990 <660 <660 <660 

-.:' B~J;lZYl hthalate <990 <990 <660 <660 <660 c le = <990 <990 <660 <660 <660 
~sene <990 <990 <660 <660 <660 

loroaniline = <990 <990 <660 <660 <660 
2-Chloronaphthalene <990 <990 <660 <660 <660 
2-Chlorophenol = <990 <990 <660 <660 <660 
4-Chlorophenyl Phenyl Ether <990 <990 <660 <660 <660 
o-Creaol = <990 <990 <660 <660 <660 
~reaol <990 <990 <660 <660 <660 

be=,h)anthracene ~ <990 <990 <660 <660 <660 
Dibenzo ran <990 <990 <660 <660 <660 
2,4-Dichloro~enol = <990 <990 <660 <660 <660 
1,2-Dichloro nzene <990 <990 <660 <660 <660 
1,3-Dichlorobenzene ~ <990 <990 <660 <660 <660 
1,4-Dichlorobenzene <990 <990 <660 <660. <660 
~-Dichloroben:tidine · = <990 <990 <660 <660 <660 

· etb)'.l Phthalate <990 <990 <660 <660 <660 
Dimethyl Pbtbalate = <990 <990 <660 <660 <660 
fM4-Dimetbt]~henol <990 <990 <660 <660 <660 

-N-butyl thalate = <990 <990 1600 760 <660 
4,6-Dinitro-o-c:resol <5100 <4800 <3200 <3400 <3200 
2,4-Dinitrotoluene = <990 <990 <660 <660 <660 ff ·Dinitrotoluene <990 <990 <660 <660 <660 

-N-oc:tyl Phthalate = <990 <990 <660 <660 <660 
rfu-Dinitropbenol <5100 «4800 <3200 <3400 <3200 

•• orantbene = <990 <990 <660 <660 <660 
Fluorene <990 <990 <660 <660 <660 
Hexachloroeyclopentadiene = <990 <990 <660 <660 <660 
Hexachlorobenzene <990 <990 <660. <660 <660 
Hexachlorobutadiene = <990 <990 <660 <660 <660 
Hexachloroethane <990 <990 <660 <660 <660 
Indeno(l,2,3-c,d)pyrene ~ <990 . <990 <660 <660 <660 
Ia~borone <990 <990 <660 <660 <660 
2- ethylna,Phthalene = <990 <990 <660 <660 <660 
N-Nitroaodiphenylamine <990 <990 <660 <660 <660 
N-Nitroao-di-n-propylamine ~ <990 <990 <660 <660 <660 
N~hthalene <990 <990 <660 <660 <660 
2- itroaniline · = <5100 <4800 <3200 <3400 <3200 
3-Nitroaniline <5100 <4800 <3200 <3400 <3200 
4-Nitroaniline = <5100 <4800 <3200. <3400 <3200 
Nitro benzene <990 <990 <660 <660 <660 
2-Nitrophenol = <990 <990 <660 <660 <660 
4-Nitrophenol <5100 <4800 <3200 <3400 <3200 
~hloro-m-creBOl ~ <990 <990 <660 <660 <660 

ntachlorophenol <5100 <4800 <3200 <3400 <3200 
Phenanthrene = <990 <990 <660 <660 <660 
Phenol <990 <990 <660 <660 <660 
Pyrene = <990 <990 <660 <660 <660 
2,4,5-Trichlorophenol <5100 <4800 <3200 <3400 <3200 
2,4,6-Trichloro~enol ~ <990 <990 <660 <660 <660 
1,2,4-Trichloro nzene <990 <990 <680 <680 <680 



Table7 
S.•mm11ey ofW.- Cbem.1.Rry Data 

Pond 15 BMlduee 
Fansteel, Inc. 

Mu.Kosee, Oklahoma 

Pa lof9 
SamJ!le Identification 11.Dd Date 

P5·1A P5-1B P5-1C 
Parameter Units 2126193 2/?.6193 2126193 

Total Analyme9: 
Cyanide mg/kg <1.3 <1.9 <2.3 
Silver mg/kg <2.27 <3.51 <4.12 
Arsenic mg/kg <22.7 <35.1 <41.2 
Barium mg/kg 119 •5.3 28.1 
Beryllium mg/kg 3.20 13.3 15.6 
Cadmium mg/kg <2.27 <3.151 <4.12 
ChMmium mg/kg 45.8 164 122 
Mercury mg/kg 0.410 0.288 <0.115 
Molybdenum mg/kg 13 21 <21 
Nickel mg/kg 17.5 143 103 
wd mg/kg <22.7 89.8 64.8 

• Antimony mg/kg 26.2 1579 328 
Selenium mg/kg <0.250 <.390 <0.460 
Tin mg/kg 140 780 4200 
Columbium mg/kg 870 8100 4900 
Tantalum mg/kg 550 3600 1200 
Gn>uAlpha pCi/g 190±20 170±20 19±8 
Gn>uBeta pCi/g 88±8 170±20 17±6 

Isotopes: 
Uranium-233 & 234 pCif g 28±2 97±2 3.9±0.6 
Uranium235 pCi/g 1.4±0.4 15.0±0.6 0.0±0.1 
Uranium-238 pCi/g 28±1 97±2 2.7±0.5 
Thorium-230 pCi/g 12±1 8.8±0.7 1.2t0.3 
wd,210046KeV pCi/g 7.2::1:1.2 2.6±1.0 1.8±0.7 
Thorium-234@ 63.3 KeV pCi/g 21±2 69±4 2.8±.0.6 
Protactinium-23-'m@ 1001 KeV pCi/g 50±13 1-40±10 0.0±5.3 
Radium226 pCi/g 27±1 57±2 2.9±0.6 
wd-214 0 2915.2 KeV pCi/g 9.3±0.5 •• 9±0.4 1.1±0.2 
Lead-214 0 3152.0 KeV pCi/g 9.7±0.4 15.0±0.2 1.1±0.1 
Biamuth-214 0 609.4 KeV pCi/g 9.1±0.4 •• 8±0.2 1.1±0.1 
Bismuth-214 0 1120.4 KeV pCi/g 10±1 •.8±0.5 1.1±0.4 
Biamuth-214 0 1764.7 KeV pCi/g 8.7±0.7 3.9±0.5 0.78±0.23 
Actinium-228 0 338 KeV pCi/g 6.9±0.5 •.6±0.4 0.70±0.17 

• 
Actinium-228@ 911 KeV pCi/g 7.6±0.5 •.7±0.4 0.89±0.16 
Actinium-228 0 968 KeV pCi/g 8.0±0.8 15.1±0.15 0.97±0.29 
Lead-212 e 238 KeV pCi/g 6.7±0.4 3.9±0.2 0.67±0.08 
Biamuth-212 0 727 KeV pCi/g· 8.2±1.2 15.0±1.1 1.0±.0.4 
Thallium-208 0 583 KeV pCi/g 7.2:!:0.4 4.4±0.3 0.59±0.13 
Uranium-2315 0 143 KeV pCi/g 0.87±0.23 2.3±0.2 0.23±0.10 

ASTM Analysis: 
mgllCaCO~ 60.0 Alkalinity 38.0 152.0 

Ammonia mgllNH3- <0.10 0.89 16 
Chloride mgll <0.50 6.0 19 
Fluoride mgll 9.6 4.15 15.4 
Nitrate mg/1N03-N 0.20 7.15 7.6 
Sulfate mg/l 94 750 660 
pH pH Units 7.93 6.48 9.16 
Specific Conductance @ 25°C 11mhos/cm 384 2500 2"10 
Aluminum mgll <10 <10 <10 
Calcium mg/l 157 560 1520 
Iron mgll <10 <10 <10 
Potaaeium mgll <10 38 115 
Magnesium mg/l <10 19 <10 
Manganese mgll <1.0 13 <l.0 
Sodium mgll 13 39 22 



Ta'ble7 
(Continued) 

Pa 2of9 
Same!! Identification and Date 

P5-1A P6-1B P5-1C 
Parameter Units 212.6193 2126193 2126193 

TCLP Met.ala: 
Silver mg/l <0.10 <0.10 <0.10 
Anenic mg/l <0.10 <0.10 <0.10 
Bariiim mg/l <10 <10 <10 

· Cadmium mg/l <0.10 <0.10 <0.10 
Chromium. mg/l <0.10 <0.10 <0.10 
Mercuey mg/l <0.010 <0.010 <0.010 
Nickel mg/l <1.0 1.3 <l.O 
Lead mg/l <0.10 <0.10 <0.10 
Selenium mg/l <0.10 <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No.1 No.1 
pH with Deionized Water pH units 7.68 6.52 9.26 
pH of TCIP Extract pH units 5.70 4.99 5.45 
Amount of Sample Extracted g 40.0 40.0 40.0 

Volatile Organic Analyses: 
Acetone µglkg <1600 <2500 <3000 
Benzene µglkg <1600 <2500 <3000. 
Bromodichloromethane µglkg <1600 <2500 <3000 
Bromofonn µglkg <1600 <2500 <3000 
Bromomethane µglkg <1600 <2500 <3000 
2-Butanone µglkg <1600 <2500 <3000 
Carbon Disulfide µglkg <1600 <2500 <3000 
Carbon Tetrachloride µglkg <1600 <2500 <3000 
Chlorobemene l'8"kg . <1600 <2500 <3000 
Dibromochloromethane µglkg <1600 <2500 <3000 
Cbloroethane µglkg <1600 <2500" <3000 
Cblorometbane µglkg <1600 <2500 <3000 
Chloroform µg/kg <1600 <2500 <3000 
1,1-Dichloroethane µg/kg <1600 <2500 <3000 
l,2-Dichloroethane µglkg <1600 <2500 <3000 
1,1-Dichloroethene µglkg <1600 <2500 <3000 
l,2-Dichloroethene µglkg <1600 <2500· <3000 
l,2-Dichloropropane µglkg <1600 <2500 <3000 
Ci.B-l;S-Dichloropropene µglkg <1600 <2500 <3000 
Tran11-l,3-Dicbloropropene µglkg <1600 <2500 <3000 
Ethylbenzene µglkg <1600 <2500 <3000 
2-Hexanone µglkg <1600 <2500 <3000 
Methylene Chloride µglkg <1600 <2500 <3000 
4-Methyl-2-pentanone µglkg <1600 <2500 <3000 
Styrene µglkg <1600 <2500 <3000 
1,1,2,2-Tetrachloroethane µg/kg <1600 <2500 <3000 
Tetracbloroethene µglkg <1600 <2500 <3000 
Toluene µglkg <1600 <2500 <3000 
1,1,1-Trichloroethane µglkg <1600 <2500 <3000 
1,1,2-Trichloroethane µglkg <1600 <2500 <3000 
Trichloroet.hene Jlilkg <16oo <2500 <3000 
Vinyl Chloride µglkg <1600 <2500 <3000 
Xylene11, Total µglkg <1600 <2500 <3000 



Table7 
(Continued) 

Pa 3of9 
SamJ:!le Identification and Date 

P5-1A P5-1B P5-1C 
Parameter Unite 2126193 2126193 2126193 

Semivolatile Organic Analyses: = Acenaphthene . <410 <640 <'760 
Acenaphthylene . <410 <640 <'760 . 
Anthricene = <410 <640 <'160 
BiB(2-chloroetbyl)ether <410 <640 <'760 
Bia(2-chloroetb0xy)methane = <410 <640 <'760 
BiBC2-chlo:roi80~ro~l)ether <410 <640 <'160 
Bii(~thylhex)'l)p thalate = <410 <640 <'160 

· BenZo<a)pyrene <410 <640 <'760 
~)antbracene = <410 <640 <'760 

)fluoranthene <410 <640 <'760 
Benzo(f h,i)perylene = <410 <640 <'760 
Benzo( )nuoranthene <410 <640 <'160 
4-BromopbeVi! Phenyl Ether = <410 <640 <'760 
B~~l thalate <410 <640 <'760 
C le = <410 <640 <'760 
~sene <410 <640 <'760 

loroaniline = <410 <640 <'760 
2-Chloronapbthalene <410 <640 <'760 
2-Chloropbenol = <410 <640 <'160 
4-Chlorophenyl Phenyl Et.her <410 <640 <'760 
o-CrellOl = ·<410 <640 <'760 
f)fi;reeol <410 <640 <'760 

benzo(a,b)anthracene = <410 <640 <'760 
Dibenzofuran <410 <640 <'760 
2,4-Dicbloro~enol = <410 <640 <'760 
1.2-Dichloro nzene <410 <640 <'160 
1,3-Dicblorobenzene = <410 <640 <'760 
1,4-Dichlorobenzene <410 <640 <760 
3,3-Dichlorobenzidine = <410 <640 <'760 
Diethyl Phthalate <410 <640 <'760 
Dimethyl Phthalat.e ~ <410 <640 <'760 

· 2,4-Dimeth~~henol <410 <640 <'760 
Di-N-butyl thalat.e = 940 870 1300 
4,6-Dinitro-o-creool .<2100 <3200 <3800 

--· 2,4-Diitltn:itoluene = <410 <640 <'760 
~6-Dinitrotoluene <410 <640 <'160 

-N-octyl Phthalat.e = <410 <640 <'760 
~-Dinitrophenol <2100 <3200 <3800 

oranthene = <410 <640 <760 
Fluorene <410 <640 <'760 
Hexachlorocyclopentadiene = <410 <640 <'760 
Hexachlorol>enzene <410 <640 <760 
Hexachlorobutadiene = <410 <640 <'760 
Hexacbloroethane <410 <640 <'760 
lndeno(l,2,3-c,d)pyrene = <410 <640 <'760 
lso?.fihorone <410 <640 <'760 
2- et.hylna,Phthalene = <410 <640 <760 
N-Nitrooodiphenylamine <410 <640 <760 
N-Nitro110-di•n-propylamine = <410 <640 <760 
N~hthalene <410 <640 <'760 
2- itroaniline ~ <2100 <3200 <3800 
3-Nitroaniline <2100 <3200 <3800 
4-Nitroaniline = <2100 <3200 <3800 
Nitro benzene <410 <640 <'160 
2-Nitrophenol = <410 <640 <760 
4-Nitrophenol <2100 <3200 <3800 
~hloro-m-cre&Ol = <410 <640 <'760 

ntachlorophenol <2100 <3200 <3800 
Phenanthrene = <410 <640 <760 
Phenol <410 <640 <'760 
Pyrene ~ <410 <640 <'760 
2,4,6-Trichlorophenol <2100 <3200 <3800 
2,4,6-Trichloro~enol ~ <410 <640 <'760 
1,2,4-Trichloro nzene <410 <640 <'760 



Tahle7 
(Continued) 

Pa e4o!9 
Saml!le Identification and Date 

P6-2A P5-2B P6-2C 
P6-2 (0-1.'6) (l.'6-3) (3-4.45) 

Parameter Unitll 2/'1£J93 2t:W93 21'l&'93 ~26193 

Total Anal)'IH: .m Cyanide mg/kg <1.8 
Silver mg/kg <3.41 . 
Anenic mg/kg <34.l 
Barium mg/kg 67.2 
Beryllium mg/kg 11.0 
Cadmium mg/kg <3.41 
Chromium mg/kg 89.l 
Mercury mg/kg <0.0920 
Molybdenum mg/kg <17 
Nickel mg/kg 74.7 
Lead mg/kg 79.1 
Antimony mg/kg 467 
Selenium mg/kg <0.370 
Tin mg/kg 520 
Columbium mg/kg 7900 
Tantalum mg/kg 5200 
GrouAlpha pCi/g 44±11 130±20 390±30 
GrouBeta pCi/g 34±6 52±7 140±10 

hotopea: 
Uranium-233 & 234 pCi/g 4.1±0.5 10±1 36±2 
Uranium235 pCi/g 0.1±0.1 0.6±0.2 1.5±0.3 
Uranium-238 pCi/g 4.1±0.5 10±1 39±2 
Thorium-2ao pCi/g 2.8±0.5 11±1 38±2 
Lead-210 0 46 KeV pCi/g 1.7±1.0 4.0±1.S 6.6±2.0 
Thorium-234 0 63.3 KeV pCi/g 4.3±1.S 6.8±1.2 21±3 
Protactinium-234m 0 1001 KeV pCi/g 7.4±6.0 16±8 48±16 
Radlum226 pCi/g 5.2±0.7 14±1 41±2 
Lead-214 o 295.2 Kev pCi/g 2.2±0.3 6.0±0.4 19±1 
Lead-214 o ss2.o Kev pCi/g 2.4±0.3 5.7±0.2 19±1 
Biamuth-214 0 609.4 KeV pCi/g 2.0±0.2 5.6±0.S 19±1 
Biamuth-214 0 1120.4 KeV pCi/g 2.3±0.4 5.8±0.7 18±1 
Biamuth-214 0 1764.7 KeV pCi/g 2.4±0.4 5.8±0.6 16±1 
Actinium~228 0 338 KeV pCi/g 2.5±0.3 7.0±0.5 22±1 
Actinium-228 0 911 KeV ' pCi/g 2.7±0.3 7.5±0.4 24±1 
Actinium-228 0 968 KeV pCi/g 2.7±0.4 8.6±0.6 24±1 
Lead-212 0 238 KeV pCi/g 1.9±0.1 7.2±0.3 23±1 
Biamuth-212 0 727 KeV pCi/g 2.7±0.7 9.2±1.2 26±2 
Thallium-208 0 583 KeV pCi/g 2.3±0.2 7.4±0.4 22±1 
Umnium-236 0 143 KeV pCi/g 0.20±0.13 0.36±0.19 1.1±0.4 

ASTM Analyaia: 
Alkalinity mg/I CaCOJ& 21.0 
Ammonia mg/1NH3- 1.6 
Chloride mg/l <0.60 
Fluoride mg/I 5.4 
Nitrate mg/1N03-N 2.5 
Sulfate mg/) 450 
pH pHUnitll 9.20 
Specific Conductance 0 25°C µ.mhoa/cm 1310 
Aluminum mg/I <10 
Calcium mg/l 280 
Iron mg/l <10 
Pota11Sfom mg/l 12 
Magnesium mg/l <10 
Manganese = <1.0 
Sodium 14 

See rooti:ictea at end or table. 



TCLP Metals: 
Silver 
Anenic 

"Barium 
Cadmium 
Chromium· 
Mercury 
Nickel 
Lead 
Selenium 

Parameter 

TCLP Extraction Fluid Data: 
Extraction Fluid 
pH with Deionized Water 
pH of TCLP Extract 
Amount of Sample Extracted 

Volatile Organic AnalyBee: 
Acetone 
Benzene · 
Bromodichlon>methane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Dibromochloromethane 
Chloroethane 
Chloromethane 
Chloroform 
l,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
Ci.1-1,3-Dichloropropene 
Tran.e-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene Chloride 
4-Methyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
Xylene11, Total 

see footnotes at end or table. 

Units 

mg/l 
mg/l 
mg/l 
mg/l 
mg/I 
mg/l 
mg/l 
mg/l 
mg/l 

pH units 
· pHunits 

g 

Table 7 
(Continued) 

P5-2 
2126193 

<0.10 
<0.10 
<10 
<0.10 
0.11 
<0.010 
<l.O 
<0.10 
<0.10 

No.1 
9.52 
6.04 
40.0 

<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400. 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 
<2400 

Sample Identification and Date 
P6-2A P6-2B 

(O-U5) (1.45-3) 
2126193 21'2&'93 

Pa 5of9 

P5-2C 
(3-4.45) 
2/26193 



Parameter 

Semivolatile Organic Analyaes: 
Acenaphthene 
Acenaphthylene 
Anthrilcene 
Bia(khloroet}lyl)ether 
Bia(khloroethCxy)methane 
Bia(khloroi110P.ropyl)ether 
Bia<~thylherji)pbthalate . 
Benzo(a~ne 

anthracene 
)fiuoranthene 
h.i)perylene 
1fiuoranthene 

4-Bromophenyl Phenyl Ether 
Butylbei:izyl Phthalate 
Carbazole 

~~e 
2-Chloronaphthalene 
2-Chlorophenol .. 
4-Chlorophenyl Phenyl Ether 
o-CrellDl 

~a,h)anthracene 
Dibenzofuran 
2,4-Dichlorophenol 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
Diethyl Phthalate 
Dimethyl Phthalate 
2.•-Diniethylphenol 
Di-N-butyl Phthalate 
4 ,6-Dinitro-o-cre110l 
2,4-Dinitrotoluene 
2.6-Dinitrotoluene 
Di-N-oc:tyl Phthalate 
2.4-Dinitrophenol 
Fluoranthene 
Fluorene 
Hexa.chloroeyclopentadiene 
Hexa.chlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno(l,2,3-c,d)pyrene 
~phorone 
2-Methylna,Phthalene 
N-Nitrosodiphenylamine 
N-Nitro110-di-n-propylamine 
N~P.hthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitro benzene 
2-Nitrophenol 
4-Nitrophenol 
~hloro-m-creaol 
Pentachlorophenol 
Phenanthrene 
Phenol 
P)'J"l!ne 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
1,2,4-Trichlorobenzene 

See footnotes at end of table. 

Units 

Table7 
(Continued) 

P5-2 
~3 

<610 
<610 
<610 
<610 
<610 
<610 
700 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
<610 
980 . 
<3100 
<610 
<610 
<610 
<3100 
<610 
<610 
<610 
<610 
<610 
<610. 
<610 
<610 
<610 
<610 
<610 
<610 
<3100 
<3100 
<3100 
<610 
<610 
<3100 
<610 
<3100 
<610 
<610 
<610 
<3100 
<610 
<610 

Sample Identification and Date 
P6-2A P5-2B 

(0-US) (1.45-3) 
217AW3 21'26193 

Pa 6of9 

P5-2C 
. (3-4.45) 
7126193 



Parameter 

Total Anal)'IM!S: · 
Cyanide 
Silwr 
Anenic 
Barium 
Be!yllium 
Cadmium 
Chromium 
Mercury 
Molybdenum 
Nickel 
Lead 
Antimony 
Selenium 
Tin 
Columbium 
Tantalum 
GrouAlpha 
GrouBeta 

hotopes: 
Uranium-233 & 234 
Uranium230 
Uranium-238 
Thorium-230 
Lead-210 e 46 KeV 
Thorium-234 0 63.3 KeV 
Protactinium-234m@ 1001 KeV 
Radium226 
Lead-214 0 295.2 KeV 
Lead-214 0 302.0 KeV 
Biamuth-214 e 609.4 KeV 
Biamuth-214 0 1120.4 KeV 
Biamuth-21" 8 1764.7 KeV 
· Actinium-228 e 338 KeV 
Actinium-228 e 91i KeV 
Actinium-228 e 968 KeV 
LBad-212 e 238 KeV 
Biamuth-212 e 727KeV 
·Thallium-208 8 583 KeV 
Uranium-230 8 143 KeV 

ASTM Analysis: 
}Jkalinity 
Ammonia 
Chloride 
Fluoride 
Nitrate 
Sulfate 
pH ' 
Specific Conductance e 25°C 
Aluminum 
Caleium 
Iron 
Pot.auium 
Magnesium 
Manganese 
Sodium 

See footnotee at end or table. 

Table7 
(Con~ued) 

P0-3 
Units 2.126193 

mg/kg <l.7 
mg/kg <3.19 
mg/kg <31.9 
mg/kg 47.2 
mg/kg 9.70 = <3.19 

~.4 
mg/kg <0.0860 
mg/kg <16 
mg/kg 71.4 
mg/kg 63.3 
mg/kg 409 
mg/kg <0.340 
mg/kg 1100 
mg/kg 1200 
mg/kg 270 
pCi/g 
pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCilg 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/ g 
pCi/g 
pCi/g 

mg/lCaCO~ 54.0 
mg/lNHS- 6.3 

mg/I 0.58 
mg/I 3.8 

mg/1N03-N 5.0 
mg/I 900 

pH Units 10.31 
JUDholllcm 2230 

mg/I <10 
mg/I 610 
mg/I <10 
pig/I <10 
mg/I <10 
mg/I <l.O 
mg/I 13 

Pa e7of9 
Sam2le Identification and Date 

P6-3A. P5-3B P5-3C 
(0-1.6) (1.6-3.2) (3.2-4.9) 
2.126193 21'l6193 2126193 

. 

84±14 40±10 16±8 
31±6 21±6 22±6 

6.8±0.7 2.3±0.4 0.6±0.3 
0.1±0.2 0.1±0.1 0.0±0.1 
7.0±0.8 2.6±0.5 0.4±0.3 
7.3±0.9 1.2±0.4 .0.4±0.3 
3.0±0.9 0.0±0.6 2.0±0.7 
4.9±0.8 2.5±1.0 1.1±0.5 
18±10 0.0±6.0 0.0±5.5 
9.3±0.9 3.2±0.6 1.7±0.5 
4.1±0.4 1.5±0.2 0.98±0.20 
4.5i0.2 1.6±0.1 1.0±0.1 
4.1±0.3 1.4±0.2 1.0±0.1 
4.1±0.6 1.5±0.4 0.97±0.42 
3.8±0.6 1.6±0.3 0.57±0.31 
3.9±0.4 1.5±0.3 1.i:to.2 
4.3±0.4 1.8±0.2' 1.3±Q.2 
4.2±0.5 i.7±0.4 1.2±0.4 
3.3±0.2 1.1±0.1 . 0.92±0.10 
4.4±1.0 2.4±0.7 1.3±0.7 
3.9±0.3 1.4±0.2 1.2±0.2 
.0.00±0.12 0.22±0.11 0.00±0.09. 

·. 



L 

TCLP Metals: 
Silver 
Arsenic 
Barium 
Cadmium 
Chromium 
Mercury 
Nickel 
lead 
Selenium 

Parameter 

TCLP Extract.ion Fluid Data: 
Extraction Fluid 
pH with Deionized Water 
pH of TCIP Extract 
Amount of_Sample Extracted 

Volatile Organic Analyses: 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobemene 
Dibromochloromethane 
Chloroethane 
Chloromethane 
Chloroform 
1.1-Dichloroethane 
l,2"Dichloroethane 
1.1-Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
Cia-1,3-Dichloropropene 
Trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene Chloride 
4-Met.hyl-2-pentanone 
Styrene 
1.1,2,2-Tet.rachloroethane 
Tetrachloroethene 
Toluene 
1.1,1-Trichloroethane 
1.1,2-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
Xylenea, Total 

See footnote9 at end of table. 

Units 

mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

pH units 
pH unite 

g 

Table7 
(Continaed) 

P5-3 
2J26/93 

<0.10 
<0.10 
<10 
<0.10 
0.10 
<0.010 
<1.0 
<0.10 
<0.10 

No. l 
10.74 
6.80 
40.0 

<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 
<2200 

Sample Identif'ication and Date 
· P6-3A P6-3B 
(G-1.6) (l.6-3.2) 
2/26193 2126193 

Pa 8of9 

P6-3C 
(3.2"".9) 
2/26193 

~ 



f 
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Ta'ble7 
(Continued) 

p 9of9 
SamJ!le Identification and Date 

P5-3A PO-all P5-3C. 
P5-3 (0-1.6) (l.6-3.2) (3.2-4.9) 

Parameter Units 2'26193 2'26193 212&'93 2'26193 

Semivolatiie Organic Analyees: = <570 Acenaphthene 
Acenaphthylene <570 
Anthriacene . = <570 
BiBC2-chloroet)iyl)ether <570 
BiaC2-chloroethoxy)methane = <570 .• 
B~2-chlonJimP.rof l)ether <570 
Bia 2-eteylhezjl)p thalate =· <570 . 
Ben.Zo(a)p)'l'!!ne <570 
=)anthracene = <570 

)fluonmthene <570 
=~ ~i)perylene = <570 

~ uonmthene <570 

• 4-BromopheVil Phenyl Ether = <570 
B~~l hthalate <570 
C le · = <570 
~eene <570 

oroaniline = <570 
2-Chloronapbthalene <570 
2-Chlorophenol ~ <570 
4-ChloropbenylPhenylEther ~ <570 
o-Creml <570 

~,b)anthracene ~ <570 = <570 
Dibenzo nm <570 
2,4-Dichlo~l = <570. 
1,2-Dicblo · · ne <570 ~-

1,3-Dichlorobenzene ·~ <570 
1,4-Dichlorobenzene = <570 
fH3-Dichlorobemidine ·<570 
et~l Phthalate =· <570 

Dim byl Phthalate <570 
g,4.DiJri~h~~henol = <570 
Di-N-butyl thalate 880 

- ·- - - - 4,6-Dihltn>-o-c:resol = <2800 
· 2,4-Dinitrotoluene <570 

· fH6·Dinitrotoluene ~ <570 .. 
· -N-oc:tyl Phthalate '<570 

Jt·Dinitrophenol = <2800 . 
onmthene <570 

FJuorene = <570 
Bexacblorocyclopentadiene <570 
Bexachlorobenzene = <570 
Bexachlorobutadiene <570 
Bexachloroethane = <570 
Indeno(l,2,3-c,d)pyrene <570 .· 
Iao:p.f;horone = <570· 
2- ~bylna.Phthaleile .. <570 
N-N1troaodiphenylamlile = <570 
N-Nitro111>-cli-n-propylamine <570 
NrJihtbalene = <570 
2- itroaniline <2800. 
3-Nitroaniline = <2800 -

. 4-Nitroaniline <2800 
Nitrobeniene = <570 
2-Nitrophenol <570 
4-Nitrophenol i= <2800 
~hloro-m-c:reaol <570 

ntachlorophenol = <2800 
Phenanthrene <570 
Phenol i= <570 
Pyrene <570 
2,4,5·Trichlorophenol ~ <2800 
2,4,6· Trichlorocenol <570 
1,2,4-Trichloro nzene j.iilki <570 

( 

U>nuh denote• not analyzed.· 



Parameter 

Total Analyliel: 
Cyanide 
Silwr 
Anenic· 
Barium 

~= Chromium 
Mercury 
Molybdenum 
Nickel 
Lead 
Antimony 
Selenium 
Tin 
Columbium 
Tantalum 
Gro111 Alpha 
GrouBeta 

hotopee: 
Uranium-233 & 234 
Unmium-235 
Urairlum-238· 
Thorium-230 
Lead~210 e 46 KeV 
Thorium-234 e 63.3 KeV 
Thorium-234 e 92.6 KeV 
Protacti.nium•234m@ 1001 KeV 
Radium226 
Lead-214 e 295.2 KeV 
Lead-214 0 352.0 KeV 
Biamuth-214 0 609.4 KeV 
Biamuth-214 0 1120.4 KeV 
Biamuth-214 81764.7 KeV 
Actiniuni.-228 0 338 Ke V 
Actinium-228 e 911 KeV 
Actinium-228 e 968 KeV 
wd-212 0 238 KeV 
Biamuth-212 e 727 l{.eV · 
Thallium-208 @ 583 KeV 
Uranium-235 0143 KeV 
Potauium-40 e 1460 KeV 

ASrM Analysis: 
Alkalinity 
Ammonia 
Chloride 
Fluoride 
Nitrate 
Sulfate 

~~c Conductai'lce 0 25°C 
minum 

Calcium 
Iron 
Potauium 
Magnesium 
Manganese 
Sodium· 

Table& . 
Snmm•ry ofW~ CbmmlnrJ' Data 

Pond 8 Beddue9 
FenstMl, Inc. 

Muakosee, Oklabo-

Units 

i 
mg/kg = = i 
~ 
pCi/g 

pCi/g 
pCi/ 

j>Cif = pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 

. pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
j>Ci/g 
pCi/g 
pCi/g 

. pCi/g 
pCi/ 
pCi/: 
pCi/g 

mg/I CaCOJ& 
mg/INH3- . 

mg11 · 

mg/lrro3·N 

pH~ta 
Jmlhoalcm = = mg/I = 

Pa lof3 
Sam;ele Identification and Date 

P6·1 P6-2 
(~) (0-3) 

21'»'93 2/20193 

<2.6 <2.8 
<4.72 <li.48 
<47.2 <64.8 
195 74.2 
10.9 9.00 
11.0. <5.48 
249 183 
0.221 0.414 
<24 <27 
64.8 29.7 
<47.2 <54.8 
126 134 
<0.510 <0.570 
1100 1400 
260 2700 
310 960 
110±20 150±20 
55±7 67±7 

8.4±0.7 17±1 
0.3±0.1 2.4±0.5 
8.6±0.7 19±1 
8.2±6.9 8.0±0.7 
3.1±1.0 4.0±0.8 
7.9±0.8 14±2 
7.0±1.0 11±2 
20±8 33±9 
12±1 15±1 
3.8±0.4 . 4.4±0.4 
4.4±0.2 4.6±0.2 
4.1±0.2 4.3±0.2 
4.3±0.6 4.4±0.6 
3.6±0.6 4.1±0.5 
4.5±0.4 4.2±0.4 
4.5±0.4 4.6±0.3 
5.0±0.6 5.2±0.6 
4.2±0.3 3.9±0.2 
5.6±0.9" 5.2±0.8 
4.4±0.3 4.5±0.3 
0.46±0.15 0.66±0.17 
9.9±01.0 7.2±0.8 

18.0 8.00 
0.51 0.84 
2.2 3.9 
11 4.6 
<0.10 0.14 
73 1200 
7.93 8.08 
283 2090 
<10 <10 
41 520 
<10. <10 
15 17 
<10 <10 
<1.0 <1.0 
<10 <10 



Table 8 
(Continued) 

Pa e 2 of3 
SamEle Identification and Date 

P6-l P6-2 
(0-3) (0-3) 

Parameter Um ts 2120/93 2/20193 

TCLP Metals: 
Silver mg/I <().10 <0.10 
Anenic mg/l <0.10 <0.10 
Barium mg/I <10 <10 
Cadmium mg/I <0.10 <0.10 
Chromium mg/I . <0.10 <0.10 
Mercury mgll <0.010 <0.010 
Nickel mgll <1.0 <1.0 
lead mgll <0.10 <0.10 
Selenium mgll <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.l No.l 
pH with Deionized Water pH units 8.90 9.00 
pH or TCLP Extract pH units 5.76 5.29 
Amount o(Sample Extracted g 40.0 40.0 

Volatile Organic Analyses: 
Acetone µglkg <3300 <3700 
Benzene µglkg <3300 <3700 
Bromodichloromethane µglkg <3300 <3700 
Bromoform µglkg <3300 <3700 
Bromomethane J.lilkg <3300 <3700 
2-Butanone v.glkg <3300 <3700 
Carbon.Disulfide µg/kg <3300 <3700 
Carbon Tetrachloride µglkg <3300 <3700 
Chlorobenzene J.lilkg <3300 <3700 
Dibromochloromethane µglkg <3300 <3700 
Chloroethane µg/kg <3300 <3700 
Chloromet.hane J.lilkg <3300 <3700 
Chloroform JJilkg <3300 <3700 

•• 1,1-Dichloroethane J.lilkg <3300 <3700 
1,2-Dichloroethane µg/kg <3300 <3700 
1,1-Dichloroethene J.lilkg <3300 <3700 
1,2-Dichloroethene µg/kg <3300. <3700 
1,2-Dichloropropane µglkg <3300 <3700 
Cis-1,3-Dichloropropene J.lilkg <3300 <3700 
Tram-1,3-Dichloropropene µg/kg <3300 <3700 
Ethylbenzene µglkg <3300 <3700 
2-Hexanone µg/kg <3300 <3700 
Methylene Chloride µglkg <3300 <3700 
._Methyl-2-pentanone J.lilkg <3300 <3700 
Styrene µglkg <3300 <3700 
1,1,2,2· Tetrachloroethane µglkg <3300 <3700 
Tetrachloroethene µglkg <3300 <3700 
Toluene µg/kg <3300 <3700 
1, 1,1· Trichloroethane J.lilkg <3300 <3700 
1,1,2-Trichloroethane µglkg <3300 <3700 
Trichloroethene µglkg <3300 <3700 
Vinyl Chloride µglkg <3300 <3700 
Xylene1, Total µg/kg <3300 <3700 



Ta'ble 8 
(Continued) 

Pa e 3 of3 
Sam11le Identification and Date 

P6•1 P6-2 
(0-3) (0-3) 

PaTBDleter Unit.s 2120/93 :l/20193 

Semivolatile Organic: Analyees: 

~ Acenaphthene <990 <990 
Ac:enaphthylene <990 <990 
Ant.hrac:ene ~ <990 <990 
Bi.1(2-chloroethyl)ether <990 <990 
Bi.1(2-chloroethoxy )methane ~ <990 <990 
Bis(2-chloroieoP.rorl)ether <990 <990 
Bis(2-ethylhexyl)Ji thalate ~ <990 <990 
Benzo(a)pyrene ~~ <990 <990 
Ben.zo(a)anthrac:ene <990 <990 
Benzo(b)fluoranthene ~~ <990 <990 
Bemo(~ h i)peeylene <990 <990 

• 
Benzo( ~iluoranthene . ~~ <990 <990 
4-BromopheV!l Phenyl Ether <990 <990 
B~lbel'.lZYl hthalate ~~ <990 <990 
C azole <990 <990 
~ne ~g <990 <990 
4-C roaniline 

~ 
<990 <990 

2-Chloronaphthalene <990 <990 
2-Chlorophenol ~ <990 <990 
4-Chlorophenyl Phenyl Ether <990 <990 
o-Cre11Dl .~ <990 <990 
~1 . <990 <990 

zo(a,h)anthrac:ene ~ <990 <990 
Dibenzofuran <990 <990 
2,4-Dichloro~enol ·tru <990 <990 
1,2-Dichloro nz.ene <990 <990 
1,3-Dichlorobenz.ene ~ <990 <990 
1,4-Dichlorobenz.ene ~g <990 <990 
~-Dichlorobenz.idine ~ <990 <990 

"ethY.l Phthalate <990 <990 
Dimethyl Phthalate ~ <990 . <990 
g,4-Dimeth~Chenol ~I <990 <990 
Di-N-butyl thalate <990 <990 
4,6-Dinitro-o-c:resol ~ <4800 <4800 
2,4-Dinitrotoluene <990 <990 
2,6-Dinitrotoluene ~I <990 <990 
Di-N-oc::tyl Phthalate <990 <990 
~4-Dinitrophenol ~ <4800 <4800 

uoranthene <990 <990 
Fluorene ~I <990 <990 
Hexachlorocyclopentadiene <990 <990 
Hexachlorobenz.ene . ~ ·<990 <990 
Hexachlorobutadiene <990 <990 
Hexac:hloroethane ~ <990 . <990 
Indeno(l,2,3-c,d)pyrene. ~I .<990 <990 
~horone <990 <990 

ethylnaphthalene ~I <990 <990 
N-Nitrosocliphenylamine <990 <990 
N-Nitroso-di-n-propylamine ~f <990 <990 
N~hthalene <990 <990 
2- itroaniline ~ <4800 <4800 
3-Nitroaniline <4800 <4800 
4-Nitroaniline ~I <4800 <4800 
Nitrobemene <990 <990 
2-Nitrophenol ~~ <990 <990 
4-Nitrophenol <4800 <4800 
p:ihloro-m-cresol ~I <990 <990 

ntachlorophenol <4800 <4800 
Phenanthrene ~f <990 <990 
Phenol <990 <990 
Pyrene ~I <990 <990 
2,4,5-Trichlorophenol <4800 <4800 
2,4,6-Trichloro~enol ~f <990 <990 
1,2,4-Trichloro nz.ene <990 <990 



Parameter 

. Total Analyaes: 
Cyanide 
Silver 
Anenic. 
Barium 

~m m 
Chromium 
Mercury 
Molybdenum 
N"x:kel 
Lead 
Antimony 
Selenium 

. Tin 
Columbium 
Tantalum 
Gro111 Alpha 
Gfo111 Beta 

hotopea: 
Uranium-233 &: 234 
Uranium-236 
Uranium-238 
Tborium-230 
Lead-210 8 46 KeV 
Thorium-234 8 63.3 KeV 
Thorium-234 8 92.6 KeV 
Protactinium-234m@ 1001 KeV 
Radium226 
Lead-214 0 295.2 KeV 
Lead-214 0 352.0 KeV 
BiBmut.h-214 0 609.4 KeV 
Biamut.h-214 0 1120.4 KeV 
Bi.emut.h-214 8 1764.7 KeV 
Actinium-228@ 338 KeV 
Actinium-228@ 911 KeV 
Actinium-228 8 968 KeV 
Lead-212 G 238 KeV 
Biamut.h-212 8 727 KeV 
Thallium-208 @ 683 KeV 
Uranium-236 8 143 KeV 
PotaBSium-40 @ 1460 Ke V 

ASTM Analysis: 
Alkalinity 
Ammonia 
Chloride 
Fluoride 

. Nitrate. 
Sulfate 

k:~c Conductance @ 25°C 
zmnum 

Calcium 
Iron 
Potauium 
Magnesium 
Manganese 
Sodium 

Tahle9 
&11mm11ry of Waste Cbemlstr7 Data 

Pond 7 Re.idu• · 
F~Ine. 

Muakosee, Oklahoma 

Unit.II 

= = = = i 
mg/kg 

$: 
pCi/g 

pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g 
pCi/g . 
pCi/g 

mg/lCaCO~ 
mg/1NH3-

mg/l 

mg/ljfo3·N 

pH~t.11 
µmhos/cm 

mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 
mg/I 

Pa lof3 
BamEle Identification and Date 

P7-1 P7-2 
(0.3) (0-3) 

2120/93 2/20193 

<3.3 <3.7 
<6.71 <6.42 
<67.1 <64.2 
79.7 91.7 
22.6 21.4 
<6.71 <6.42 
368 406 
1.72 2.98 
<29 <32 
96.0 61.1 
102. 98.4 
623 366 
<0.660 <0.760 
3000 3400 
7600 6700 
1600 1900 
310±30 680±40 
130±10 270±10 

26±2 74±4 
1.3±0.5 3.9±1.0 
25±2 81±5 
24±1 54±3 
12±3 16±6 
26±4 57±4 
20±2 51±7 
32±16 88±24 
32±2 92±3 
12±1 32±1 
13±1 35±1 
12±1 33±1 
12±1 33±2 
10±1 30±2 
13±1 35±2 
15±1 37±1 
15±1 38±2 

. 14±1 33±2 
17±1 39±3 
13±1 35±1 
1.1±0.3 . 2.8±0.6 
5.1±1.0 5.6±1.8 

20.0 14.0 
7.8 3.3 
22 8.9 
5.4 9.9 
<0.10 <0.10 
720 140 
8.02 9.57 
1530 735 
<10 <10 
64 240 
<10 <10 
30 39 
<10 <10 
<1.0 <1.0 
40 53 



( 

'- Table 9 
(Continued) 

Pa 2of3 
SamJ:!le Identification and Date 

P7-1 P7-2 
(0..3) (0-3) 

Parameter Units 21'20/93 2/20193 

TCLP Metals: 
Silver mg/I <0.10 <0.10 
Arsenic mg/I <0.10 <0.10 
Barium mgll <10 <10 
Cadmium mg/I <0.10 <0.10 
Chromium mg/I <0.10 <0.10 

. Memny mg/l <0.010 <0.010 
Nickel mg/l <l.O <1.0 
Lead mg/l <0.10 <0.10 
Selenium mg/l <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No.l 
pH with Deionized Water pH units 8.85 9.48. 
pH.ofTCLP Extract pH units 5.41 5.56 
Amount of Sample Extracted I 40,0 40.0 

. Volatile Organic Analyoes: 
Acetone µglkg <4200 <4800. 
Benzene µglkg <4200 <4800 
Bromodichloromethane pg/kg ' <4200 <4800 
Bromoform pg/kg <4200 <4800 
Bromomethane . µg/kg <4200 <4800 
2-Butanone µglkg <4200 '<4800 
Carbon Disulfide µglkg <4200 <4800 
Carbon Tetrachloride pg/kg <42oo <4800 
Chlorobenzene µglkg <4200 <4800 
Dibromochloromethane' Jlili:g <4200 <4800 
Cbloroethane pg/kg <4200 "<4800 
Chloromethane Jlili:g <4200. <4800 
Chloroform µglkg <4200 <4800· 
1.1-Dichloroethane µglkg <4200 <4800 
1,2-Dichloroethane µglkg <4200 <4800 
1.1-Dichloroethene µglkg <42oo <4800 
1,2-Dichloroethene pg/kg <4200. <4800 
1,2-Dichloropn>pane µg.'kg <4200 <4800 
Ci11•1,3-Dichloropropene µglkg .<4200 <4800 
Trans-1,3-Dichloropropene µg/kg <4200 <4800 
Ethylbenzene µg/kg <4200 <4800 
2-Hexanone µglkg <4200 <4800 
Methylene Chloride µg/kg <4200 <480.0 
4-Methyl-2-pentanone Jlili:g <4200 <4800 
Styrene µglkg <4200 <4800 
1,1,2,2• Tetrachloroethane ·Jlili:g .<4200 <4800 
Tetrachlon>ethene µsl!tg <4200 <4800 
Toluene µglkg <4200 <4800 
1,1,1· Trichioroethane µglkg <4200 <4800 
1,1,2-Trichloroethane µglkg <4200 <4800 
Trichloroethene µglkg <4200 <4800 
Vinyl Chloride µglkg <4200 <4800 
Xylene11, Total µg/kg <4200 <4800 



Parameter 

Semivolatile Organic Analyses: 
Acenaphthene 
Acenapbthylene · 
Anthriicene 
Bia(2~hloroethy })ether 
Bia(~hloroethoxy )methane 
Bia(2~bloroiaoP.ropyl )ether 
Bia(2-ethylhexyl)pbtha.late 
BenzoCa)i>yrene · 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(g h,i)perylene 
Benzo<kfouoranthene 
4-Bromophel}):'lPhenylEther 
Butylbe~l Phtha.late 
Carba.zole 
Chrysene 
4-CJiloroaniline 
2-Chloronaphtha.lene 
2-Chlorophenol . 
4-Chlorophenyl Phenyl Ether 
o-Creaol 
P-Cresol 
Dibenzo{a,h)anthracene 
Dibenzofuran 
2,4-Dichlorophenol 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
l,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
Dieth)'.l Phthalate 
Dimethyl Phthalate 
2,4-Dimethylphenol 

· Di-N-butyl Phthalate 
- 4,6-Diilitr0-o-cresol 

2,4-Dinitrot.oluene 
2,6-Dinitrot.oluene 
Di-N-octyl Phthalate 
A4-Dinitrophenol 
.uuoranthene 
Fluorene 
Hexachlorocyclopentadiene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroetha ne 
lndeno(l,2,3-c,d)pyrene 
lspphorone 
2-Methylna,Phtha.lene 
N -Nitroaodi phenyl amine 
N-Nitroao-di-n-propylamine 
N~phthalene 
2-Nitroaniline 
3-Nitroaniline 
4.Nitroaniline 
Nitro benzene 
2-Nitrophenol 
4-Nitrophenol 
p<hloro-m~sol 
Pentac:hlorophenol 
Phenanthrene 
Phenol · 
Pyrene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
1,2,4-Trichlorobenzene 

Tablet 
(Continued) 

Uni ta 

Pa e 3 of3 
Sample Identification and Date 

P7-1 P7-2 
(0-3) (0-3) 

2120/93 V20/93 

<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
•<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<5100 
<990 
<990 
<990 
<5100 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<990 
<5100 
<5100 
<5100 
<990 
<990 
<5100 
<990 
<5100 
<990 
<990 
<990 
<5100 
<990 
<990 

<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<6400 
<1300 
<1300 
<1300 
<6400 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<1300 
<6400 
<6400 
<6400 
<1300 
<1300 
<6400 

. <1300 
<6400 
<1300 
<1300 
<1300 
<6400 
<1300 
<1300 



Table 10 
8u.mmar7 ofWute Chem.Im')' Data 

Pond SR.id-
Fan.steel, Inc. 

Mu.Koe-. Oklahoma 

Pa 1 of9 
Sam2le Identification 111.!ld Date 

P8-1A P8-1B PS-lC P8-2A P8-2B 
(0-7) (7-14) (14-21) (0-9) (9-14) 

Parameter Uni ta ~3 ~3 ~3 21"22193 2122193 

Total Ailal)'letl: .m Cyanide mg/kg <4.3 <3.5 <2.9 <2.2 
Silver 

~ 
<8.M <6.69 <5.87 <3.86 

Anenic <85.4 81.2 70.4 58.0 ,•' 
Barium 74.4 71.7 46.7 64.3 

=m 
20.2 17.9 12.4 1L5 

m <8.64 <6.69 <5.87 <3.86 
Chromium mg/kg 992 486 275 74.7 
Mercury == 0.692 0.538 0.435 0.681 
Molybdenum <43 <33 <29 <19 
Nickel = 73.8 111 69.7 27.4 
Lead <85.4 <66.9 <58.7 <38.6 
Antimony 168 356 158 120 
Selenium = <0.850 <0.700 <0.590 <0.430 
Tin 1600 1800 960 360 
Columhium 3200 5400 3300 1900 
Tantalum $: 1400 2700 1200 1400 
Gn>uAlpha 300±20 150±20 240±20 120±20 160±20 
Gf'OBB Beta pCifg 190±10 82±8 110±10 63±7 59±7 

Ieotopea: 
Uranium-233 & 234 pCif g 74±5 28:1:2 32±2 16±1 9.6±0.9 
Uranium-285 pCifg 2.7±0.9 1.1±0.4 1.4±0.5 1.1±0.3 0.7±0.2 
Uranium•238 j>Cifg 73±5 31±2 34±2 17±1 9.9±0.9 
Thorium.230 pCif 14±1 12±1 24±1 10±1 13±1 
Lead-210 0 46 KeV pCif: 9.0±2.2 2.4±2.2 10±2 4.2±1.9 3.1±1.1 
Thorium-234@ 63.3 KeV pCifg 60±5 21±2 26±4 12±1 6.6±2.1 
Thorium-234 0 92;6 KeV pCifg 48±4 14±1 21±3 11±1 8.8±1.0 
Protactinium-234m@ 1001 KeV pCifg 130±20 42±14 60±14 27±9 13±10 ' 
Radium226 pCifg' 57±2 26±1 32±1 19±1 13±1 
Lead-214 0 295.2 KeV pCifg 9.4±<>.6 5.2±0.5 9.4±0.6 5.5±0.5 8.3±0.5 
Lead-214 0 35U KeV pCifg 9.7±0.4 5.9±0.3 9.9±0.3 6.4±0.3 8.4±0.3 
Biamuth-214 0 609.4 KeV pCifg 9.6±0.4 5.8±0.3 9.7±0.4 6.1±0.3 8.4±0.3 
Biamuth-214 8 1120.4 KeV pCilg 9.6±0.8 5.7±0.8 8.7±0.8 6.3±0.6 8.6±0.7 
Biamuth-214 0 1764.7 KeV pCifg 9.5±0.7 4.8±0.6 8.3±0.7 5.2±0.7 7.7±0.6 
Actiriium-228 O 338 Kev pCifg 11±1 6.0:t::<>.6 7.8±0;5 4.9±0.5 9.9±0.6 
Actinium-228 e 911 KeV pcitg 12±1 6.2:t::<>.4 8.3±0.6 5.5±0.4 10±1 
Actinium-228 0 968 KeV j>Cifg 12±1 6.4±0.6 8.61().7 5.3:t<>.6 12±1 
Lead-212 0 238 KeV pCif g 11±1 5.7±0.4 8.3±0.3 4.9±0.4 10±1 
Biamuth-212 @ 727 KeV .pCifg 14±1 6.7±1.2 9.6±1.2 5.9±1.1 12±1 
Thallium-208 0 583 KeV pCifg 11±1 5.9±0.4 7.5±0.4 5.3±0.3 9.9±0.4 
Uranium-235 O 143 KeV pCifg 2.4±0.3 7.2±1.8 l.2:t::<>.2 0.91±0.19 0.47±0.18 
Potauium-40@ 1460 KeV pCifg 6.0:t::<>.l 4.9±1.0 5.3±0.9 5.0:t::<>.9 2.2:t::<>.8 

ASTM Analysis: 
Alkalinity mgll CaCOl& 77.0 36.0 69.0 2080 
Ammonia mgllNH3- 13 18 12 7.4 
Chloride mg/I. 36 38 42 25 
Fluoride 

mg11°lfo3-N 
8.1 9.0 4.1 2.4 

Nitrate 0.20 <0.10 <0.10 <0.10 
Slilfate pH~ta 270 190 890 730 

~~c Conductance 0 25°C 
9.95 9.01 10.99 10.97 

Jimhoslcm 1060 1240 2060 8350 
rmnum = <10 <lO <10 .<10 

Calcium 110 130 410 1300 
Iron <10 . <10 <10 <10 
Potauium mg/I. 43 52 74 32 
Magnesium = <10 <10 <10 <10 
Manganese <1.0 ·<l.O <1.0 <1.0 
Sodium 63 83 98 49 

See footnotes at end of table. 



Table 10 
(Continued) 

Pa e 2of9 
Sam;ele Identification and Date 

PS-lA PS-lB PS-lC PS-2.A P8-2B 
(0-7) (7-14) (14-21) (0-9) (9-14) 

Parameter Units 2/22193 2/22193 2/22193 2/22193 2122193 

TCLP Metals: 
Silver mg/I <0.10 <0.10 <0.10 <0.10 
Anenic mg/l 0.11 <0.10 0.12 <0.10 
Barium mg/l <10 <10 <10 <10 
Cadmium mg/l <0.10 <0.10 <0.10 <0.10 
Chromium mg/l <0.10 <0.10 <0.10 <0.10 
Mercury mg/l <0.010 <0.010 <0.010 <0.010 
Nickel mg/l <l.O <l.O <1.0 <1.0 
Lead mg/I <0.10 <0.10 <0.10 <0.10 
Selenium mg/l <0.10 <0.10 <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No.1 No.1 No.2 
pH with Deionized Water pH units 9.83 9.10 10.93 12.55 
pH of TCLP Extract pH units 5.92 5.50 6.93 11.97 
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 

Volatile Organic Analyses: 
Acetone µglkg <57000 <42000 <4500 .<38000 3000 
Benzene µ;/kg <57000 <42000 <4500 <3800() <28000 
Bromodichloromethane µg/kg <57000 <42000 <4500 <38000 <28000 
Bromoform µglkg <57000 <42000 <4500 <38000 <28000 
Bromomethane µg/kg <57000 <42000 <4500 <38000 <28000 
2-Butanone µglkg <57000 <42000 <4500 <38000 <28000 
Carbon Disulfide µglkg <57000 <42000 <4500 <38000 <28000 
Carbon Tetrachloride µglkg <57000 <42000 <4500 <38000 <28000 
Chlorobenzene µglkg <57000 <42000 <4500 <38000 <28000 
Dibromochloromethane µg/kg <57000 <42000 <4500 <38000. <28000 
Chloroethane µglkg <57000 <42000 <4500 <38000 <28000 
Chloromethane µglkg <57000 <42000 <4500 <38000 <28000 
Chloroform µglkg <57000 <42000 <4500 <38000 <28000 
1,1-Dichloroethane µglkg <57000 <42000 <4500 <38000 <28000 
1,2-Dichloroethane µgfkg <57000 <42000 <4500 <38000 <28000 
1,1-Dichloroethene µglkg <57000 <42000 <4500 <38000 <28000 
1,2-Dichloroethene flilkg <57000 <42000 <4500 <38000 <28000 
1,2-Dichloropropeiie µglkg <57000 <42000 <4500 <38000 <28000 
Cia-1,3-Dichloropropene µglkg <57000 <42000 <4500 <38000 <28000 
Trana-1,3-Dichloropropene µg/kg <57000 <42000 <4500 <38000 <28000 
Etbylbenzene µglkg <57000 <42000 <4500 <38000 <28000 
2-Hexanone µglkg <57000. <42000 <4500 <38000 <28000 
Methylene Chloride µg.lkg <57000. <42000 <4500 <38000 <28000 
4-Methyl-2-pentanone µglkg 120000 190000 37000 120000 120000 
Styrene µglkg <57000 <42000 <4500 <38000 <28000 
1,1,2,2· Tetrachloroethane µglkg <57000 <42000 <4500 <38000 <28000 
Tetrachloroethene µglkg <57000 <42000 <4500 <38000 <28000 
Toluene µglkg <57000 <42000 <4500 <38000 <28000 
1,1,l-Trichloroethane µg/kg <57000 <42000 <4500 <38000 <28000 
1,1,2-Trichloroethane µg/kg <57000 <42000 <4500 <38000 <28000 
Trichloroet.hene µg/kg <57000 <42000 <4500 <38000 <28000 

· Vinyl Chloride µg/kg <57000 <42000 <4500 <38000 <28000 
Xylenea, Total µg/kg <57000 <42000 <4500 <38000 <28000 

See footnotes at end of table. 



[. 

'l'able 10 
(Continued) 

Pa e 3 of9 
Samele Identification and Date · 

PS-lA PS-lB PS-lC P8-2A PS-~ 
(0-7) . (7-14) (H-21) (0-9) . (9-14) 

Para~ter Uni ta 2/'l2/93 2/'l2/93 2/'l2/93 2/'l2/93 2/'l2/93 

Semivolatile Organic Analyses: = <1300 <990 <990 <990 Acenaphthene <660 
Acenaphthylene <1300 <990 <990 <990 <660 
Anthnoene = <1300 <990 <990 <990 <660 
Bis(2<hloroethyl)et.her <1300 <990 <990 <990 <660 
Bis(2<hloroethoxy)methane ~ <1300 <990 <990 <990 <660 
Bis(2<hloroillDP.rof l)ether ·~ <1300 <990 <990 <990 <660 
Bis(~thylhexyl)p thalate <1300 <990 <990 <990 <660 
Benzo(a )p)'T!!Iie 

~= 
<1300 <990 <990 <990 <660 

Benzo(a)anthraoene <1300 <990 <990 <990 <660 
Ben.zo(b)fluoranthene = <1300 <990 <990 <990. <660 
Benz~~~i)perylene <1300 <990 <990 <990 <660 

• 
Ben.zo( uoran thene 

~= 
<1300 <990 <990 <990 <660 

4-BromopheVJl PhenylEther <1300 <990 <990 <990 <660 
B~lbenzyl hthalate ~g <1300 <990 <990 <990 .<660 
C a.zole 

~ 
<1300 <990 <990 <990 <660 

~sene <1300 <990 <990 <990 <660 
4-C loroaniline = <1300 <990 <990 <990 <660 
2-Chloronaphthalene <1300 . <990 <990 <990 <660 
2-Chlorophenol = <1300 <990 <990 <990 <660 
4-Chlorophenyl Phenyl Ether <1300 <990 <990 <990 <660 
~llOl = <1300 <990 <990 <990 <660 
~ol <1300 <990 <990 <990 <660 

. nzo(a,h)anthracene j.ti.?ti <1300 <990 . <990 <990 <660 
Diben.zofuran ~ <1300 <990 <990 <990 <660 

. 2.4-Dichlorocenol <1300 <990 . <990 <990 <660 
· 1.2-Dichloro nzene jl.Mtg. <1300 <990 <990 <990 <660 

1,3-Dichlorobeniene ~g <1300 <990 <990 <990 <660 
1,4-Dichlorobenzene 

~ 
<1300 <990 <990 <990 <660 

3,3-Dichloroben.zidine <1300 <990 <990 <990 <660 
Diet.hY-1 Phthalate ~ <1300 <990. <990 <990 <660 
Dimethyl Phthalate jl.Mtg . <1300 <990 <990 <990 <660 
2.4-Dimeth~~henol = <1300 <990 <990 <990 <660 
Di-N-butyl thalate <1300 <990 1000 1400 <660' 
4,6-Dinitro-<>-crellO) ~g <6400 <4800 <5100 <5100 <3200 
2,4-Dinitrotoluene 

~ 
<1300 <990 <990 <990 <660 

g,6-Dinitrotoluene <1300 <990 <990 <990 <660 
Di-N«tyl Phthalate 

~= 
<1300 <990 <990 <990 <660 

f:i·Dinitrophenol <6400 <4800 <5100 <5100 <3200 
oranthene ~g <1300 <990 <990 <990 <660 

·Fluorene 
~ 

. <1300 <990 <990 <990 <660 
Bexachlorocyclopentadiene . <1300 <990. <990 <990 <660 
Hexacblorobenzene mg <1300 <990 <990 <990 <660 
Hexachlorobutadiene = <1300 <990 <990 <990 <660 
Hexachloroethane <1300 <990 <990 <990 <660 
IDdeno(l,2,3..c,d)pyrene ~g <1300 <990 <:990 <990 <660 
h~horone ~ 

<1300 <990 <990 <990 <660 
2- ethylnaphthalene <1300 <990 <990 <990 <660 
N-Nitrooodiphenylamine 

~= 
<1300 <990 <990 <990 <660 

N-NitrollD-cli-n-propylamine <1300 <990 <990 <990 <660 
NfJ!hthalene · = <1300 <990 <990 <990 <660 
2· itroaniline <6400 <4800 <5100 <5100 <3200 
3-Nitroaniline ~ <6400 <4800 <5100 <5100 <3200 
4•Nitroaniline <6400 <4800 <5100 <5100 <3200 
Nitro benzene ~ <1300 <990 <990 <990 <660 
2-Nit.rophenol <1300 <990 <990 <990 <660 
4-Nitrophenol 

~= 
<6400 <4800 <5100 <5100 <3200 

~hloro·m<re110l <1300 <990 <990 <990 <660 
· nt.achlorophenol Ji.Mtg. <6400 <4800 <5100 <5100 <3200 

Phenanthrene 

~= 
<1300 <990 <990 <990 <660 

Phenol <1300 <990 <990 <990 <660 
Pyrene .· . 

~= 
<1300 <990 <990 <990 <660 

2,4,5· Trlchlorophenol <6400 <4800 <5100 <5100 <3200 
2,4,6-Trlchloro~enol ~= 

<1300 <990 <990 <990 <660 
1,2,4-Trlchloro nzene <1300 <990 <990 <990 <660 

See footnotes at end oft.able. 
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Samele· Identification and Date 

P8-2C J>8-3A P8-3B P8-3C P8-4A 
(14'-20) (0-9) (9-18) (18-27) (0-9) 

Parameter Units 2122193 2122193 212?/93 212?/93 212?/93 

Total Analyses: 
Cyanide ;; <2.4 <3.8 <3.7 <2.9 <3.8 
Silver <4.70 <'1.18 <'1.32 <5.17 <7.54 
Arsenic 66.0 <'11.8 91.1 <51.7 86.7 
Barium 105 42.3 72.7 24.2 60.0 
~um = 12.7 13.6 12.1 8.40 27.3 

um <4.70 <'1.18 <'1.32 . <5.17 <7.54 
Chromium 

.~ 
127 527 204 311 777 

Mercury 1.24 0.351 0.242 1.13 0.236 
Molybdenum <24 <36 <37 <26 38 
Nickel 58.5 54.0 97.1 34.7 159 
Lead <47.0. <71.8 <'13.2 <51.7 <75.4 
Antimony = 106 224 194 115 513 
Selenium . <0.470 <0.760 <0.730 <0.580 <0.770 
Tin = 610 1000 iOOO 680 1700 
Columbium 1500 4800 5300 2800 5200 
Tantalum. ~ 3700 650 1400 750 1400 
GrouAlpha 360±30 210±20 120±20 290±30 170±20 
GrouBeta pCi/g 150±i0 100±10 76±8 110±10 88±8 

Isotopes: 
39±2 25±2 Uranium-233 & 234 pCi/g 25±2 20±2 33±2 

Uranium•235 J>Qi/g 1.6±0.5 1.5±0.4 . 0.8±0.3 1.2±0.3 1.9±0.5 
Ui-anium-238 ~g 25±2 42±2 . 27±2 20±1 33±2 
Thorium-230 29±2. 12±1 6.8±0.7 2i±l 9.9±0.9 
U!ad-210@40 K~V pCif: 6.3±1.4 4.2±1.3 5.0±2.9 4.8±1.1 5.2±1.3 
Thorium-234 @ 63.3 KeV pcitg 19±2 32±4 24±2 16±1 28±4 
Thorium-234 0 92.6 KeV pci!g 21±3 29±3 15±1 17±3 . 25±3 
Protac:tinium-234m@ 1001 KeV pCifg 44±14 70±13 57±14 34±11 59±13 
Radium226 pCi/g 31±2 36±2 25±2 28±2 31±1 
Lead-214@ 295.2 KeV pCifg 18±1 7.4±0.5 3.3±0.6, 11±1 5.2i<l.5 
Lead-214 @ 352.0 KeV pci!g 19±1 7.2i<l.3 4.5±0.3. 11±1 5.5±0.2 
Bismuth-214 @ 609.4 KeV pCi/g 19±1 7.1±0.3 •. 1±0.3 11±1 5.2±0.3 
Bismuth-214 @ 1120.4 KeV 

~= 
19±1 7.1±0.7 3.9±0.6 11±1 5.2i<l.7 

Bismuth-214 @ 1764.7 KeV 18±1 6.1±0.7 3.8±0.7 9.9±0.8 4.3±0.6 
Actinium-228@ 338 KeV i>Qif 20±1 7.8±0.6 4.5±0.5 18±1 5.8±0.6 
Actinium-228.@911 KeV j>Cil= 23±1 8.8±0.5 4.5±0.4 18±1 6.3±0.4 
Actinium-228@ 968 KeV ]>Ci/g 23±1 9.1±0.8 5.0±0.8 18±1 6.9±0;6 
Lead-212 lit 238 KeV pCi/g 21±1 8.2i<l.3 4.0±0.3. 14±1 6.0±0.3 
Bismuth-212@ 727 KeV pCifg 26±2 10±1 6.l±l.3 19±2 6.3±1.3 
Thallium-208@ 583.KeV pCifg 22±1 8.2i<l.4 4.3±0.4 17±1 5.6±0.4 
Uranium-235 @ 143 KeV pcitg 1.1±0.3 1.4±0.2 1.4±0.2 i.0±0.3 l.4±0.2 
Potassium-40 @ 1460 KeV pCifg 4.6±1.2 5:4±<>.9 4.7±1.l 3.0±0.9 5.0±0.9 

ASTM Analysis: 
mgllCaCO~ Alkalinity 2060 51.0 44.0 49.0 45.0 

Ammonia mg/1NH3- 9.5 10 19 10 11 
Chloride mg/) 28 38 40 25 47 
Fluoride 

Jfo3-N 
2.9 6.1 5.5 4.0 5.4 

Nitrate <0.10 0.43 0.14 <0.10 0;20. 
Sulfate m~ . 790 310 640 780 540 
pH . pH nits 12.67 8.93 9.45 10.53 9.12 
rm~c ConductanC!I! @ 25°C 1-Lmhos/cm 8220 1400 1950 1880 1470 

min um mg/I <10 <10 <10 <10 <10 
Calcium mg/I 1200. 190 320 440 250 
Iron mg/l <10 <10 <IO <10 <iO 
Potassium mg/l . 32 41 62 40 57 
Magnesium mg/l <10 <10 <10 <10 <10 
Manganese mg/I <l.O d.O <1.0 <1.0 <1.0 
.Sodium mg/l 51 62 86 56 80 

see footnotes at end of table. 
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Sam2le Identification and Date 

P8·2C · P8-3A P8-3B P8-3C P8-4A 
(14-20) (().9) (9-18) (18-27) (0-9) 

Parameter Uni ta 2122/93 2122193 2122193 2122193 2122/93 

TCLPMetala: 
Silver mgt'l <O.lci <0.10 <0.10 <0.10 <0.10 
Araenic mgt'l 0.14 <0.10 0.20 <0.10 0.11 
Barium mgt'l <10 <10 <10 <10 <10 
Cadmium mgt'l <0.10 <0.10 <0.10 <0.10 <0.10 
Chromium mgt'l <0.10 <0.10 <0.10 <0.10 <0.10 
Mercury mgt'l <0.010 <0.010 <0.010 . <0.010 <O.QlO 
Nickel mg/l <1.0 <1.0 <l.O 1.3 <l.O 
Lead mg/l <0.10 <0,10 <0.10 <0.10 <0.10 
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.2 No.1 No.1 No.1 No.1 
pH with Deionized Water pH units 12.55 10.00 9.34 10.43 10.31 
pH of TCLP Extract pH units 11.62 5.95 6.38 5.76 5.46 
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 40.0 

Volatile Organic Analyses: 
Acetone µgfkg <31000 <50000 <48000 <37000 <50000 
Benzene µg/kg <31000 <50000 <48000 <37000 <50000 
Bromodichloromet.hane µg!kg <31000 <50000 <48000 <37000 <50000 
Bromoform µg!kg <31000 <50000 <48000 <37000 <50000 
Bromomethane µg!kg <31000 <50000 <48000 <37000 <50000 
2-Butanone µg!kg <31000 <50000 <48000 <37000 <50000 
Carbon Disulfide µg!kg <31000 <50000 <48000 <37000 <50000 
Carbon T~trachloride µg/kg <31000 <50000 <48000 <37000 <50000 
Chlorobenzene µg/kg <31000 <50000 <48000 <37000 <50000 
Di'bromochloromethane µg!kg <31000 <50000 <48000 <37000 <50000 
Chloroethane µg!kg <31000 <50000 <48000 <37000 <50000 
Chloromethane µg!kg <31000 <50000 <48000 <37000 <50000 
Chloroform µg!kg <31000 <50000 <48000 <37000 <50000 
l,l·Dichloroet.hane µg/kg <31000 <50000 <48000 <37000 <50000 
1,2-Dichloroet.hane µg/kg <31000 <50000 <48000 <37000 <50000 
1,1-Dichloroet.hene µg!kg <31000 <50000 <48000 <37000 <50000 
1,2-Dichloroethene µg/kg <31000 <50000 <48000 <37000 <50000 
1,2-Dichloropropane · µg/kg <31000 <50000 <48000 <37000 <50000 
Cia-1,3-Dichloropropene µg!kg <31000 <50000 <48000 <37000 <50000 
Trana-1,3-Dichloropropene µgfkg <31000 <50000 <48000 <37000 <50000 
Ethylbenzene µgfkg <31000 <50000 <48000 <37000 <50000 
2-Hexanone µgfkg <31000 <50000 <48000 <37000 <50000 
Methylene Chloride µg!kg <31000 <50000 <48000 <37000 <50000 
4-Methyl-2-pentanone, µg/kg 100000 86000 110000 57000 100000 
Stytene µgfkg <31000 <50000 <48000 <37000 <50000 
1,1,2.2· Tetrachloroethane µgfkg <31000 <50000 <48000 <37000 <50000 
Tetrachloroethene µgfkg <31000 <50000 <48000 <37000 . <50000 
Toluene µgfkg <31000 <50000 <48000 <37000 <50000 
1,1,1-Trichloroet.hane µg!kg <31000 <50000 <48000 <37000 <50000 
1,1,2-Trichloroethane µg/kg <31000 <50000 <48000 <37000 <50000 
Trichloroethene µg/kg <31000 <50000 <48000 <37000 <50000· 
ViDyl Chloride µglkg <31000 <50000 <48000 <37000 <50000 
Xylenes, Total µgfkg <31000 <50000 <48000 <37000 <50000 

See footnotes at end of table. 
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Samele Identification and Date 

P8-2C PS-SA P8-3B P8-3C P8-4A 
(14-20) (().9) (9-18) (18-27) (0-9) 

Parameter Units 212V93 2122193 2122193 2122193 2122193 

Semivolatile Organic Analyses: 
~ Acenaphthene . <660 <1300 <1300 . <990 <1300 

Acenaphthylene ~ <660 <1300 <1300 <990 <1300 
· Anthracene <660 <1300 <1300 <990 <1300 

Bi.11(2-c:hloroethyl)ether ~I <660 <1300 <1300 <990 <1300 
Bi.11(2-c:hloroethoxy )methane <660 <1300 <1300 <990 <1300 
Bi.11(2-c:hloroiaopro'ftrl)ether ~I <660 <1300 <1300 <990 <1300 
Bis(2-ethylhexy})p thalate c:660 <1300 <1300 <990 <1300 
Bemo(a)p)T!?ne ~I <660 <1300 <1300 <990 <1300 
Benzo(a)anthracene <660 <1300 <1300 <990 <1300 
Bemo(b)fluoranthene ~I <660 <1300 <1300 <990 <1300 
Be~ h i)perylene <660 <1300 <1300 <990 <1300 
Benzo( ~fl'uoranthene ~I <660 <1300 <1300 <990 <1300 
4-Bromophe~l Phenyl Ether <660 <1300 <1300 <990 <1300 
B~nzyl hthalate ~I <660 <1300 <1300 <990 <1300 
C le · <660 <1300 <1300 <990 <1300 
~sene ~f <660 <1300 <1300 . <990 <1300 
" loroaniline <660 <1300 <1300 <990 <1300 
2-Chloronaphthalene ~f <660 <1300 <1300 <990 <1300 
2-Chlorophenol <660 <1300 <1300 <990 <1300 
4-Chlorophenyl Phenyl Ether ~ <660 <1300 <1300 <990 <1300 
o-Creaol <660 <1300 <1300 <990 <1300 
~ol = <660 <1300 <1300. <990 <1300 

zo(a,h)anthracene <660 <1300 <1300 <990 <1300 
Dibenzofuran = <660 <1300 <1300 <990 <1300 
2,4-Dichloro~enol <660 <1300 <1300 <990 <1300 
1,2-Dichloro nzene ~I <660 <1300 <1300 <990 <1300 
1,3-Dichlorobenzene <660 <1300 <1300 <990 <1300 
1,4-Dichlorobenzene ~g <660 <1300 <1300 <990. <1300 
3,3-Dichlorobenzidine 

~ 
<660 <1300 <1300 <990 <1300 

DiethII Phthalate <660 <1300 .<1300 <990 <1300 
Dimethyl Phthalate ~ <660 <1300 <1300 <990 . <1300 
·2,4-Dimeth~c,henol ~f <660 <1300 <1300 <990 <1300 
Di-N-butyl thalate 900 1600. 1800 <990 <1300 

·-4,6-Dinitro-o-cresol ~I <3200 <6800 <6800 <5100 <6800 
2,4-Dinitrotoluene <660 <1300 <1300 <990 <1300 
2,6-Dinitrotoluene ~f <660 <1300 <1300 <990 <1300 
Di-N-oc:tyl Phthalate <660 <1300 <1300 <990 <:1300 
f;4·Dinitrophenol ~f <3200 <6800 <6800 <5100 <6800 

• uoranthene <660 <1300 <1300 <990 <1300 
Fluorene ~I <660 <1300 <1300 <990 <1300 
Hexachloroeyclopentadiene <660 <1300 <1300 '<990 <1300 
Hexachloro'Denzene ~f <660 <1300 <:1300 <990 <1300 
Hexachlorobutadiene <660 <1300. <1300 <990 <1300 
Hexachloroethane ~f <660 <1300 <1300 <990 <1300 
Indeno(l,2,3-c,d)pyrene <660 <1300 <1300 <990 <1300 
Is~horone µg!Jc.g <660 <1300 <1300 <990 <1300 
2· etbylnaphthalene ~I <660 <1300 <1300 <990 <1300 
N-Nitrosodiphenylamine <660 <1300 <1300 <990 <1300 
N-Nitroao-di-n-propylamine ~f <660 <1300 <1300 <990 <1300 
N~hthalene <660 <1300 <1300 <990 <1300 
2- itroaniline ~I <3200 <6800 <6800 <5100 <6800 
3-Nitroaniline <3200 <6800 <6800 <5100 <6800 
4-Nitroaniline ~I <3200 <6800 <6800 <5100 <6800 
Nitro benzene <660 <1300 <1300 <990 <1300 
2-Nitrophenol ~g <660 <1300 <1300 <990 <1300 
4-Nitrophenol 

~ 
<3200 <6800 <6800 <5100 <6800 

~hloro-m-c:resol <660 <1300 <1300 <990 <1300 
ntachlorophenol ~I <3200 <6800 <6800 <5100 <6800 

Phenanthrene <660 <1300 <1300 <990 <1300 
Phenol ~f <660 <1300 <1300 <990 <1300 
Pyrene <660 <1300 <1300 <990 <1300 
2,4 ,5· Trichlorophenol ~g <3200 <6800 <6800 <5100 <6800 
2,4,6-Trichlorobhenol µgt1cf <660 <1300 <1300 <990 <1300 
1,2,4-Trichloro enzene <660 <1300 <1300 <990 <1300 

See footnotes at end or table. 
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P8-4B P8-4C P8-5A P8-5B P8-5C 
(9-18) (18-27) (0.7) (7·16) (16-24) 

Perametcer Units 2122193 2122/93 2122193 2122/93 2122193 

Total Analyees: 
Cyanide mg/kg <3.7 <3.1 <3.7 <3.0 <3.1 
Silver = <fi.83 <5.68 <'7.20 <5.33 <5.75 
Anenic <68.3 <56.8 77.5 <53.3 58.0 
Barium mg/kg 94.0 42.3 61.5 104 36.8 
Beryllium = 18.1 12.8 18.9 11.3 10.l 
Cadmium <fi.83 <5.68 <'7.20 <5.33 <5.75 
Chromium = 377 415 412 209 194 
Mercury 0.222 1.12 0.298 0.197 0.666 
Molybdenum <34 <28 <36 d7 d9 
Nickel mg/kg 120 48.5 76.3 45.3 47.4 
Lead = <fi8.3 <56.8 <'72.0 <53.3 <57.5 
Antimony 216 144 260 138 132 
Selenium mg/kg <0.740 <0.610 <0.750 <0.600 <0.620 
Tin ~ 1600 860 1200 1300 160 
Columbium 5500 5400 3900 3300 2500 
Tantalum r;rv: 840 3000 1400 1100 2800 
Gn>uAlpha 120±20 300±20 160±20 140±20 310±30 
Grou Beta pCi/g 81±8 120±10 76±8 72±8 130±10 

laotopes: 
pCi/g Uranium-233 & 234 31±2 20±1 30±2 19±1 23±2 

Uranium-235 

~= 
1.0±0.4 0.7±0.2 1.6±0.4 1.5±0.4 1.2±0.4 

Uranium-238 31±2 21±1 30±2 21±1 24±2 
Thorium-230 pCi/g 7.7±0.7 20±1 7.4±0.7 7.8±0.9 14±1 
Lead-210@ 40 KeV pCi/g 2.9±2.2 4.7±1.8 3.9±1.3 2.2±1.4 5.9±1.5 
Thorium-234@ 63.3 KeV pCi/g 26±2 17±2 27±2 14±2 19±2 
Thorium-234 @ 92.6 KeV pCi/g 18±1 17±1 18±1 14±2 20±3 
Protactinium-234m@ 1001 KeV pCi/g 55±13 '44±11 28±2 27±10 34±18 
Radium226 pCi/g' 28±1 27±1 28±2 18±1 32:1:2 
Lead-214@ 295.2 KeV pCi/g 3.7±0.4 9.6±0:6 5.1±0.5 6.1±0.~ 16±1 
Lead-214 @ 352.0 KeV pCi/g 4.2±0.2 10±1 5.6±0.3. 6.4±0.2 17±1 
Biimuth-214@ 609.4 KeV pCi/g 3.9±0.3 9.7±0.4 5.1±0.3 6.0±0.3 16±1 
Biamuth-214 @ 1120.4 KeV pCi/g 4.2±0.7 9.8±0.7 5.0±0.8 6.6±0.6 16±1 
Biimuth-214@ 1764.7 KeV pCi/g 3.7±0.6 9.4±0.8 5.0±0.6 6.0±0.6 14±1 
Actinium-228@ 338 KeV p<;:il 3.9±0.5 15±1 5.3±0.6 5.6±0.4 20±1 
Actinium-228 @911 KeV pCi/~ 4.5±0.4 16±1 6.4±0.5 5.4±0.4 23±1 
Actinium-228@ 968 KeV pCi/g 4.6±0.6 18±1 5.9±0.7 6.0±0.6 22±1 
Lead-212 e 238 KeV pCi/ 4.2±0.3 16±1 5.4±0.4 4.5±0.2 18±1 
Biimuth-212@ 727 KeV pCi/=. 5.4:tl.O 18±2 7.7±1:2 7.3±1.0 25±2 
Thallium-208@ 583 KeV pCi/g 4.4±0.4 16±1 5.7±0.4 5.4±3 2111 · 
Uranium-235 @ 143 KeV pCi/g 1.4±0.2 0.8±0.2 1.0±0.2 0.60±0.20 0.76±0.34 
Potasiium-40@ 1460 KeV pCi/g 5.3±1.0 5.1±0.7 3.2±1.0 2.6±0.7 0.00±0.70 

ASTM Analysis: 
mg/ICaCOn 70.0 Alkalinity 53.0 16.0 57.0 32.0 

Ammonia mg/1NH3· 19 15 7.3 11 12 
Chloride mg/I 38 23 40 41 21 
Fluoride 

mg11m/o3·N 
6.3 6.2 4.8 3.7 6.4 

Nitrate 0.19 <0.10 0.21 <0.10 <0.10 
Sulfate ~£ts 320 350 270 720 1200 
pH 9.56 7.84 9.78 11.02 9.69 
~~c Conductance @ 25°C µ.mhOBlcm 1600 1560 1050 2060 2270 

mlnum mg/I <10 <10 <10 <10 <10 
Cmlcium mg/I 280 240 120 340 490 
Iron mg/I <10 <10 <10 <10 <10 
Potassium mg/I 64 36 36 52 45 
Magnesium mg/} <10 <10 <10 <10 <10 
Manganese mg/I <1.0 <1.0 <1.0 <1.0 <l.0 
Sodium mg/I· 87 48 56 68 57 

See footnotcea at end or table. 
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Sam12le Identification and Date 

PS-4B PS-4C PS-5A PS-SB PS-5C 
(9-18) (18-27) (0-7) (7-16) (16-24) 

Parameter Units 2122193 2122193 2122193 2122193 2122193 

TCLP Metals: 
Silver mg/I <0.10 <0.10 <0.10 <0.10 <0.10 
Anenii: mg.11 0.12 <0.10 0.11 <0.10. <0.10 
Barium mg/I <10 <10 <10 <10 <10 
Cadmium mg/I <0.10 <0.10 <0.10 <0.10 <0.10 
Chromium mg/I <0.10 <0.10 0.18 <0.10 <0.10 
Mercury mg/I <0.010 <0.010 <0.010 <0.010 <0.010 
Nickel mg/I <1.0 <1.0 <1.0 <1.0 <1.0 
Lead mg/l <Cl.10 <0.10 <0.10 <0.10 <0.10 
Selenium mg/l <Cl.10 <0.10 <0.10 <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No.1 No.2 No. l No.1 
pH with Deionized Water pH units 9 . .U 8.•'7 10.94 10.99 9.64 
pH of TCLP Extract pH units 5.61 5.-U 5.10 7.73 6.00 
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 40.0. 

Volatile Organic Analyses: 
Acetone µglkg <48000 <3900 <4800 <38000 <41000 
Benzene µglkg <48000 <3900 <4800 <38000 <41000 
Bromodichloromethane µglkg <48000 <3900 <4800 <38000 <41000 
Bromoform µglkg <48000 <3900 <4800 <38000 <41000. 
Bromomethane µglkg <48000 <3900 <4800 <38000 <41000 
2-But.anone µglkg <48000 <3900 <4800 <38000 <41000 
Carbon Disulfide µglkg <48000 <3900 <4800 <38000 <41000 
Carbon Tetrachloride µglkg. <48000 <3900 <4800 <38000 <41000 
Chloroben.zene µglkg <48000 <3900 <4800 <38000 <41000 
Dibromochloromethane µglkg <48000 <3900 <4800 <38000 <41000 
Chloroethane µglkg <48000 <3900 <4800 <38000 <41000 
Chloromethane µg/kg <48000 <3900 <4800 <38000 <41000 
Chloroform µg/kg <48000 <3900 <4800 <38000 <41000 
1,1-Dichloroethane µg/kg <48000 <3900 <4800 <38000 <41000 
1,2-Dichloroethane µglkg <48000 <3900. <4800 <38000 <41000 
1, 1-Dichloroethene µglkg <48000 <3900 <4800 <38000 <41000 
1,2-Dichloroethene µglkg <48000 <3900 <4800 <38000 <41000 
l,2-Dichloropropane µglkg <48000 <3900 <4800 <38000 <41000 
Cis-1,3-Dichloropropene µg/kg <48000 <3900 <4800 <38000 <41000 
Trans-1,3-Dichloropropene µglkg <48000 <3900 <4800 <38000 <41000 
Ethylbenzene µglkg <48000 <3900 <4800 <38000 <41000 
2-Hexanone µglkg <48000 <3900 <4800 <38000 <41000 
Methylene Chloride µglkg <48000 <3900 <4800 <38000 <41000 
4-~ethyl-2-pentanone µg/kg 94000 4800 24000 54000 50000 
Styrene µg/kg <48000 <3900 <4800 <38000 <41000 
1, l,2,2-Tetrachloroethane µglkg <48000 <3900 <4800 <38000 <41000 
Tetrachloroethene µglkg <48000 <3900. <4800 <38000 <41000 
Toluene µglkg <48000 <3900 <4800 <38000 <41000 
1,1,1-Trichloroethane µglkg <48000 <3900 <4800 <38000 <41000 
1,1,2-Trichloroethane µglkg <48000 <3900 <4800 <38000 <41000 
Trichloroethene µg/kg <48000 <3900 <4800 <38000 <41000 
Vinyl Chloride µglkg <48000 <3900 <4800 <38000 <41000 
Xylenes, Total µglkg <48000 <3900 <4800 <38000 <41000 

See footnotes at end oftable. 



Table 10 
(Continued) 

Pa e9of9 
Sam2leldentilication and Date 

PS-'B PS-'C P8-6A PS.SB P8-5C 
(9-18) (18-27) (0-'1) (7-16) (16-2") 

Pua meter Uni ta 21'22193 21'22193 21'22193 2122193 21'22/93 

Semivolatile Organic Analyaea: 
~ <990 Acenaphthene <1300 <1300 <990 <990 

Acenaphthylene = <1300 <990 <1300 <990 <990 
ADthracene <1300 <990 <1300 <990 <990 
Bia(2-chloroethyl)ether = <1300 <990. <1300 <990 <990. 
Bia(2-chloroethoxy)methane <1300 <990 <1300 <990 <990 
Bia(2-chloroisoprof !)ether . = <1300 <990 <1300' <990 <990 
BiaC2-ethylhexyl)p thalate <1300 <990 <1300 <990 <990 
Benzo(a)pyrerie ~f <1300 <990 <1300 <990 <990 
Benzo(a)anthracene <1300 <990 <1300 <990 <990 
Benzo(b)fluoranthene 

~= 
<1300 <990 <1300 <990 <990 

Benzo(~~h,i)perylene <1300 <990 <1300 <990. <990 
Benzo( fluoranthene ~f <1300 <990 <1300 '<990 <990 
4-Bromophe~l Phenyl Ether <1300 <990 <1300 <990 <990 
B:blbenzyl hthalate = <1300 <990 <1300 <990 <990 
C azole · <1300 <990 <1300 <990 <990 
~aene · = <1300 <990 <1300 <990 <990 
4 loroaniline <1300 <990 <1300 <990 <990 
2-Chloronaphthalene ~g <1300 '<990 <1300 <990 <990 
2-Chlorophenol 

~ 
<1300 ·<990 <1300 <990 <990 

4-Chlorophenyl Phenyl Ether <1300 <990 <1300 <990 <990 
o-Creaol ~g . <1300 <990 <1300 <990 <990 
~reaol ~" 

<1300 <990. <1300 '<990 <990 
· benzo(a,h)anthracene <1300 <990 <1300 <990 <990 
Dibenzofuran ~f· <1300 <990 <1300 <990 <990 
2,4-Dichloro~enol <1300 <990 <1300 <990 <990 
1,2-Dichloro nzene ~g <1300 <990 <1300 <990 <990 
1,3-Dichlorobenzene 

~ 
<1300 <990 <1300 <990 <990 

1,4-Dichlorobenzene <1300. <990 <1300 <990 <990 
3,3-Dichlort>benzidine = <1300 <990 <1300 <990 <990 
DiethY.l Phthalate <1300. <990 <1300 <990 <990 
DimethylPhthalate j1i.IJci <1300 <990 <1300 . <990 <990 
2,4-Dimeth~C,henol ~f <1300 <990· <1300 <990 <990 

- -·- - - _ .. Di-N,butyl tbalate 2600 1400 <1300 <990 <990 
4,6-Dinitro-o-cresol = <6800 <5100 <6800 . <4800 <4800 
2,4-Dinitrotoluene <1300 <990 <1300 <990 <990 
g,6-Dmitrotoluene ~g <1300 <990 <1300 . <990 <990 
Di-N¢Yl Phthialate 

-~ 
<1300 <990 <1300 <990 <990 ·'-

~-Dinitrophenol <6800 <5100 <6800 <4800 <4800 

• oranthene jli/jtg <1300 <990 <1300 <990 <990 
Fluorene ~f <1300 <990 <1300 <990 <990 
Hexachlorocyclopentadiene <1300 <990 <1300 <990 <990 
Hexachlorobenzene · ~f <1300 <990. <1300 <990 <990 
Hexachlorobutadiene <1300 <990 <1300 <990 <990 
Hexachloroethane = <1300 <990 <1300 <990 <990 
Indeno(l,2,3-c,d)pyrene <1300 <990 <1300 <990 <990 
Iaoi.fihorone . ~g <1300 <990 <1300 <990 <990 
2· ethylna,Phihalene · 

~ 
<1300 <990 <1300 <990 <990 

N-Nitrosodiphenylamine <1300 <990 <1300 <990 <990 
N-Nitroao-di-n-propylamine = <1300 <990' <1300 <990 <990 
N~hthalene <1300 <990 <1300 <990 <990 
2· itroaniline j1i.IJci <6800 <5100 <6800 <4800 <4800 
3-Nitroaniline 

~= 
<6800 <5100 <6800 <4800 <4800 

4-Nitroaniline <6800 <5100 <6800 <4800. <4800 
Nitro benzene 

~= 
<1300 <990 <1300 <990 <990 

2-Nitrophenol <1300 <990 <1300 <990 <990 
4-Nitrophenol ~f <6800 <5100 <6800 <4800 <4800 
~hloro-m-c:Tesol <1300 <990 <1300 <990. <990 

ntachlorophenol $f <6800 <5100 <6800 <4800 <4800 
Phenanthrene <1300 <990 <1300 <990 <990 
Phenol 

~= 
'<1300 <990 <1300 <990 <990 

Pyrene <1300 <990 <1300 <990 <990 
2,.C,5· Trlchlorophenol ~g <6800 <5100 <6800 <4800 <4800 
2,4,6-Trlchloro~enol jii/kf <1300 <990 <1300 <990 <990 
1,2,4-Trlchloro nzene <1300 <990. <1300 <990 <990 

Cl)nuh denotes not analyzed. 



Table 11 
&u.mmary of Waste Chemlstr;r Dai& 

Pond 9 :a-ldu. 
FanneeI. Ine. 

Mu.koeee, Oklahoma 

Pa lof9 
Sam2le Identification and Date 

P9·1A P9-1B P9-1C P9-2A P9-2B 
(M) (6-11) (11-16) (0-8) (8-15) 

Parameter Units 2/20/93 212<W3 2120/93 2120/93 2120/93 

Total Analynes: 
Cyanide· = 460 <4.3 <3.0 <5.2 140 
Silver <4.96 <B.oo <5.33 <10.0 <9.71 
Arsenic mg/kg <49.6 <80.5 <53;3 . <100 <97.1 
Barium mg/leg 37.2 <16.1 22.2 29.4 <19.4 

~m = 11.6 14.9 11.8 16.6 17.0 
m <4.96 <8.05 <5.33 <10.0 <9.71 

Chromium 189 715 342 723 816 
Mercury · = 1.73 <0.213 0.972 0.314 <0.243 
Molybdenum <25 <40 <27 <50 <49 
Nickel = 37.2 57.7 41.4 57.9 66.3 
wd <49.6 <80.5 <53.3 <100 <97.1 
Antimony = 185 124 149 <100 362 
Selenium <0.530 <0.850 <0.610 <l.04 <0.970 
Tin mg/kg 1500 1100 580 920 1400 
Columbium mg/kg 3200 2800 3000 2100 3400 
Tantalum mg/kg 1200 740 1200 640 Jl9° GrollllAlpha pCi/g 77±11 50±9 21±6 82±11 
GrollllBeta pCi/g 49±7 50±6' 33±6 91±8 

hotopea: . 
U:ranium~233 & 234 pCi/g 12±1 24±1 11±1 42±2 
Unmium-235 pCi/g 1.6±0.3 1.1±0.2 0.4±0.2 1.9±0.3 
Uranium-238 pCi/g 15±1 24±1 11±1 43±2 
Thorium-230 pCi/g 13±2 4.1±0.8 3.3±1.0 14±1 
Lead-210 e 46 KeV pCi/g. 4.6±1.6 2.8±1.9 0.0±1.5 11±2 
Tborium-234 e 63.3 KeV pCi/g 6.9±1.8 20±2 6.9±1.8. 31±3 
Thorium-234 0 92.6 KeV pCi/g 9.7±1.9 14±2 4.6±1.4 25±2 
Protactinium-234m 0 1001 KeV pCi/g 22±10 110±40 36±39 60±51 
Radium226 pCi/g 14±1 15±3 8.0±2.5 30±3 
wd-214 0 295.2 KeV pCi/g 5.4±0.4 0.0±0.4 1.1±0.5 2.2±1.l 
Lead-214 0 352.0 KeV pCi/g 5.6±0.2 1.0±0.4 l.6±0.4 3.0±0.5 
Bismuth-214 e 609.4 KeV pCi/g 15.3±0.2 0.9±0.6 1.1±0.5 3.0±0.7 
Biamuth-214 0 1120.4 KeV pCi/g 15.2±0.6 1.7±1.6 0.0±1.3 3.3±1.9 
Bismuth-214 0 1764.7 KeV pCi/g 4.9±0.15 0.0±1.2 0.0±1.3 4.1±2.0 
Actinium-228 e 338 KeV pCi/g 4.9±0.4 2.1±0.9 1.7±0.9 3.3±1.0 
Actinium-228 0 911 KeV pCi/g 15.4±0.3 l.4±0.8 1.4±1.2 3.6±1.l 
Actinium.228 e 968 Kev pCi/g 5.3±0.5 0.0±1.4 1.5±1.2 5.1±1.8 
I.ead-212 e 238 KeV pCilg 3.8±0.2 0.9±0.2 0.8±0.2 2.7±3.2 
Biamuth-212 e 727 KeV pCi/g 6.0±0.8 0.0±2.7 0;()±2.4 9.1±3.9 
Thallium-208e1583 KeV pCi/g 4.9±0.3 1.6±0.8 1.2±0.6 3.2±0.8 
Uranium-235 e 143 KeV pCi/g 0.43±0.18 0.9±0.5 0.7±0.7 1.4±0.7 
PotaBBium-40@ 1460 KeV pCi/g 2.0±0.6 5.6±2.8 0.0±2.4 3.6±3.4 

ASTM Analy1i1: 
mg/l CaCOi& Alkalinity <2.00 50.0 39.0 65.0 59.0 

Ammonia mg/INH3- 2.0 5.7 7.9 7.0 9.9 
Chloride mg/l 18 33 49 20 54 
Fluoride 

mg/I ifo3.N 
3.9 5.9 .4.0 7.2 6.4 

Nitrate <0.10 <0.10 <0.10 <0.10 <0.10 
Sulfate pH~ta 1100 660 1300 140 340 

~~c Conductance @ 25°C 
10.14 9.42 9.99 9.78 . 10.24 

µ.mhoa/cm 2160 1290 2400 952 1100 
UIDlDUm mg/l <10 <10 <10 <10 <10 

Calcium mg/I 520 190 500 140 130 
Iron = <10 <10 <10 <10 <10 
Potauium 24 34 50 24 41 
Magnesium 

~ 
<10 <10 <10 <10 <10 

Manganese <1.0 . <1.0 <l.O <l.O <1.0 
Sodium 35 73 83 44 66 

I 

See footnotes at end or table. 



Table 11 
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Pa e2of9 
Sam2Je Identification and Date 

P9-1A P9-1B P9-1C P9-2A P9-2B 
(0-6) (6-11) (11-16) (0-8) (8-15) 

Puameter Units 2120/93 ?.120/93 ?.120/93 ?.120/93 ?.120/93 

TCLP Metals: 
Silver mg/l <0.10 <0.10 <0.10 <0.10 <0.10 
Anenic mgll «>.io <0.10 <0.10 <0.10 <0.10 
Barium mgll <10 <10 <10 <10 <10 
Cadmium mgll <0.10 <0.10 <0.10 <0.10 <0.10 
Chromium mgll <0.10 0.34 0.23 0.30 0.28 
Mercury mg/l <0.010 <0.010 <0.010 <0.010 <0.010 
Nickel mgll <1.0 <l.O <l.O <1.0 <1.0 
Lead mg/l <0.10 <0.10 <0.10 <0.10 <0.10 

• 
Selenium mg/l <0.10 <0.10 <0.10 <0.10 <0.10 

TCLP Extract.ion Fluid Data: 
Extnction Fluid No.2 No.2 No.2 No.2 No.2 
pH with Deionized Water pH units 10.37 10.03 10.14 10.10 10.20 
pH of TCLP Enract pH units 4.77 4.77 .4.51 4.54 4.69 
Amount of Sample Extracted g 40.0 40.0 . 40.0 40.0 40.0 

Volatile Organic Analyses: 
Acetone µglkg <3400 <5600 <3900 <68000 <6200 
Benzene µglkg <3400 <5600 <3900 <68000 . <6200 
Bromodichloromethane )Ii/kg <3400 <5600 <3900 <68000 <6200 
·Bromoform µglkg <3400 <5600 <3900 <68000 <6200 
Bromomethane )Ii/kg <3400 <5600 <3900 <68000 <6200 
2-Butanone µg/kg <3400 <5600 <3900 <68000 <6200 
Carbon Disulfide )Ii/kg <3400 <5600 <3900 <68000 <6200 
Carbon Tetrachloride µglkg <3400 <5600 <3900 <68000 <6200 
Chlorobenzene µglkg <3400 <5600 <3900 <68000 <6200 
Dibromochloromethane )Ii/kg <3400 <5600 <3900 <68000 <6200 
Chloroethane )Ii/kg <3400 <5600 <3900 <68000 <6200 
Chloromethane µglkg <3400 <5600 <3900 <68000 <6200 
Chloroform µglkg <3400 <5600 <3900 <68000 <6200 
1,1-Dichloroethane µglkg <3400 <5600 <3900 <68000 <6200 
·1,2.Dichloroethane µglkg <3400 <5600 <3900 <68000 <6200 
1,1-Dichloroethene )Ii/kg <3400 <5600 <3900 <68000 <6200 
1,2-Dichloroethene µg/kg <3400 <5600 <3900 <68000 <6200 
1,2-Dichloropropane )Ii/kg <3400 <5600 <3900 <68000 <6200 
Cia-1,3-Dichloropropene )Ii/kg <3400 <5600 <3900 <68000 <6200 
Trans-1,3-Dichloropropene µglkg <3400 <5600 <3900 <6800o ·<6200 
Ethylbemene µglkg <3400 <5600 <3900 <68000 <6200 
2-Hexanone µg/kg <3400 <5600 <3900 <68000 <6200 
Methylene Chloride µglkg <3400 <5600 <3900 <68000 <6200 
4-Methyl-2-pentanone µg/kg <3400 16000 25000 190000 80000 
Styrene µglkg <3400 <5600 <3900 <68000 <6200 
1, 1,2,2· Tetrac:hloroethane µglkg <3400 <5600 <3900 <68000 <6200 
Tetrachloroethene )Ii/kg <3400 <5600 <3900 <68000 <6200 
Toluene µg/kg <3400 <5600 <3900 <68000 <6200 
1,1,1-Trichloroethane µg/kg <3400 <5600 -4700 <68000 <6200 
1,1,2· Trichloroethane µg/kg <3400 <5600 <3900 <68000 <6200 
Trichloroethene µglkg <3400 <5600 <3900 <68000 <6200 
Vinyl Chloride µglkg <3400 <5600 <3900 <68000 <6200 
Xylenes, Tota] µglkg <3400 <5600 <3900 <68000 <6200 

See footnotes at end or table. 



Table 11 
(Continued) 

Pa 3of9 
Sam2le Identification and Date 

P9·1A P9-lB P9-1C P9-2A P9-2B 
(0-6) (6-11) (11-16) (0-8) (8-15) 

Parameter Units 2120/93 2120/93 2120/93 2120/93 2120/93 

Semivolatile Organic Analyses: = <1300 .Acenaphthene <990 <990 <1700 <1600 
Acenaphthylene <990 <1300 <990 <1700 <1600 
Anthracene ~ <990 <1300 <990 <1700 <1600 
Bi11(2-chloroethyl)ether t:m·. <990 <1300 <990 <1700 <1600 
Bis(2-chloroethoxy )methane <990 <1300 <990 <1700 <1600 
Bis(2-chloroisoP.ro~l)ether = <990 <1300 <990 <1700 <1600 
Bis(2-ethylhexy))p thalate · <990 <1300 1100 <1700 <1600 
Bemo(a)pyrene ~ <990 <1300 <990 <1700 <1600 
Benzo(a)anthracene ~f <990 <1300 <990 <1700 <1600 
Benzo(b )fiuoranthene <990 <1300 <990 <1700 <1600 
Benzo(~~~i)perylene ~g <990 <1300 <990 <1700 <1600 
Benzo( uoranthene 

~ 
<990 <1300 . <990 <1700 <1600 

4-Bromophe1PJI Phenyl Ether. <990 <1300 <990 <1700 <1600 
But~lbenzyl hthalate ~g <990 <1300 <990 <1700 <1600 
Car azole 

~ 
<990 <1300 <990 <1700 <1600 

~aene <990 <1300 <990 <1700 <1600 
4 loroanili ne ~ <990 <1300 <990 <1700 <1600 
2-Chloronaphtha.lene ~f <990 <1300 <990 <1700 <1600 
2-Chlorophenol <990 <1300 <990 <1700 <1600 
4.Chlorophenyl Phenyl Ether = <990 <1300 <990 <1700 <1600 
o-Cresol <990 <1300 <990 <1700. <1600 

~a,h)anthracene · ~f <990 <1300 <990 <1700 <1600 
<990 <1300 <990 <1700 <1600 

Dibenzofuran ~f <990 <1300 <990 <1700 <1600 
2,4-Dichloro~enol <990 <1300 <990 <1700 <1600 
1,2-Dichloro · nzene ~f <990 <1300 <990 <1700 <1600 
1,3-Dichlorobenzene <990 <1300 <990 <1700 <1600 
1,4-Dichlorobenzene · ~f <990 <1300 <990 <1700 <1600 
3,3-Dichlorobenzicline <990 <1300 <990 <1700 <1600 
Diethyl Phthalete ~f <990 <1300 <990 <1700 <1600 
Dimethyl Phthelete <990 <1300 <990 <1700 <1600 
2,4-Dimeth~~henol ~f <990 <1300 <990 <1700 <1600 
Di•N-butyl thalete 1200 1300 <990 1800 1800 
4,6-Dinitro-o-cresol ~f <4800 <6400 <4800 <8000 <8000 
2,4-Dinitrotoluene <990 <1300 <990 <1700 <1600 
2,6-Dinitrotoluene ~f <990 <1300 <990 <1700 <1600 
Di-N-octyl Phthelete <990 <1300 <990 <1700 <1600 

• 
j;4-Dinitrophenol ~f <4800 <6400 <4800 <8000 <8000 

uorenthene <990 . <1300 <990 <1700 <1600 
Fluorene ~f . <990 <1300 <990 <1700 <1600 
Hexachlorocyclopentecliene <990 <1300. <990 <1700 <1600 

· Hexachlorobenzene ~f <990 <1300 <990. <1700 <1600 
Hexachlori>butadiene <990 <1300 <990 <1700 <1600 
Hexachloroethane ~f <990 <1300 <990 <1700 <1600 
lndeno(l,2,3-c,d)pyrene <990 <1300 <990 <1700 <1600 
Ia~horone ~f <990 <1300 <990 <1700 <:1600 
2· ethylne_phthelene <990 <1300 <990· <1700 <1600 
N -Nitrosocli phenyl amine 

~= 
<990 <1300 <990 <1700 <1600 

N-Nitroso-di-n-propylemine <990 <1300 <990 <1700 <1600 
NiJlhthalene ~f <990 <1300 <990 <1700 <1600 
2· itJ'08niline <4800 <6400 <4800 <8000 <8000 
3-Nitroaniline =· <4800 . <6400 <4800 <8000 <8000 
4-NitJ'08niline <4800 <6400 <4800 <8000 <8000 
Nitro benzene ~g <990 <1300 <990 <1700 <1600 
2-Nitrophenol 

~ 
<990 <1300 <990 <1700 <1600 

4-Nitrophenol <4800 <6400 <4800 <8000 <8000 
· ~-chloro-m-cresol ~f <990 <1300 <990 <1700 <1600 

entachlorophenol <4800 <6400 <4800 <8000 <8000 
Phenanthrene ~g <990 <1300 <990 <1700 <1600 
Phenol ~ 

<990 <1300 <990 <1700 <1600 
Pyrene <990 <1300 <990 <1700 <1600 
2,4 ,5· Trichlorophenol ~g <4800 <6400 <4800 <8000 <8000 
2,4,6-Trichloro~enol µs!kf <990 <1300 <990 <1700 <1600 
1,2,4-Trichloro nzene <990 <1300 <990 <1700 <.1600 

See footnotes at end of table. 
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Pa e 4 of9 
Sam2le Identification and Date 

P9-2C P9-3A P9-3B P9-3C P9-4A 
(15-22) (0-9) (9-16) (16-24) (0-8) 

. Parameter Uni ta 2/'20/93 2/'20/93 2/'20/93 2/'20/93 2/'20/93 

TotalAnaly11ea: 
Cyanide mg/kg . <3.6 <4.2 <3.7 <3.7 d.2 
Silver = <7.18 . <7.76 <6.50 <6.32 <8.01 
Anenic <71.8 <77.6 <65.0 <63.2 <80.l 
Barium 27.5 22.3 15.1 17.2 20.l 
Beryllium mg/kg 13.4 15.4 13.l 12.8 15.9 
Cadmium = <7.18 <7.76 <6.50 <6.32 <8.01 
Chromium 528 771 675 605 794 
Mercury = 0.216 <0.198 0.192 0.237 <0.212 
Molybdenum <36 <39 <33 <32 <40 
Nickel mg/kg 45.3 54.7 45.8 40;8 as.a· 

• Lead mg/kg <7.1.8 <77.6 <65.5 <63.2 <80.l 
Antimony mg/kg 327 130 120 125 108 
Selenium mg/kg <0.720 <0.776 <0.740 <0.750 <0.850 
Tin .mg/kg 1200 1200 1200 1100 1100 

· Columbium mg/kg 2600 2900 2700 3000 2500 
Tantalum ~ 840 980 1300 810 930 
G1-9B1AJpha 44±9 30±8 30±7 100±10 
Gro11Beta pCi/g 54±6 24±5 32±.V 100±10 

hotope11: 
Uranium-233 & 234 pCi/ 21±1 7.1±0.8 10±1 53±2 
Uranium.235 p(!i/: 1.2±<>.3 0.6±0.2 . 0.5±0.2 2.8±0.4 
Uranium-238 pCi/g 25±1 7.6±0.8 11±1 57±2 
Thorium~230 pCi/g 0.9±3.8 2.4±0.9 9.0±5.0 10±2 
Lead•2l0 @46 KeV pCi/g 2.4:t:l.4 1.2±0.7 1.5±0;s 6.6±2.0 
Thorium-234 @ 63.3 KeV pCi/ 16±1 4.3±0.6 8.6±0.7 47±3 
Thorium-234@ 92.6 KeV pCi/: 13±1 2.9±0.6 7.3±0.9 33±2 
Protactinium-234m@ 1001 KeV pCi/g 36±9 8.8±6.0 17±8 110±40 
Radium226 pCi/g 14±1 3.8±0.6 7.9±0.7 40±4 
Lead,214 @ 295.2 KeV pCi/g 1.7±0.3 0.76±0.22 0.98±0.22 3.3±1.2 
Lead-214 @ 352.0 KeV pCi/g" 1.7±0.1 1.0±0.1 1.2±0.1 3.4±0.5 
Biamuth-214 @609.4 KeV pCi/g 1.7±0.2 0.75±0.12 1.1±0.l 2.7±0.6 
Bismuth-214 e 1120.4 KeV pCi/g 1.7±0.4 0.77±0.36 0 .86±0 .38 3.4±2.0 
Biamuth-214@ 1764.7 KeV pCi/g 1.6±0.4 0 ,;83±0 .28 1.2±0.4 O.O±l.1. 
ACtinium-228@ 338 KeV pCi/g 1.6±0.3 0.62±0.26 0.8 l:t:O .24 4.0±1:2 
Act.inium-228@ 911 KeV pCi/g 1.6±0.2 0.58±0.16 .0.77±0.15 4.0±1.2 
Act.inium-228 @ 968 KeV pCi/g 1.1±0.4 0 .44±0 .25 0.67±0.25 6.9±2.3 
Lead-212-0 238 KeV pCi/g 1.2±0.l 0 .50±0 .08 0.54±0.09 3.1±0.4 
Biamuth-212 @ 727 KeV . pCi/g 1.6±0.5 o.00±0.44 0 .66±0 .56 7.5±3.7 
Thallium-208 @583 KeV pCi/g 1.2±0.2 0.60±0.15 0.72±0.14 3.7±0.9 
Uranium-235@ 143 KeV pCi/g 0.75±0.14 0.27±0.10 0.4 7±0.12 2.6±0.8 
Potaasium-40@ 1460 KeV pCi/g 4.0±0.7 5.0±0.6 3.8±0.6 0.0±2.3 

ASTM Analysis: 
Alkalinity mg/I CaCO~ . 30.0 28.0 20.0 59.0 35.0 
Ammonia mg/INH3- 12. 5.4 14 14 8.4 
Chloride mg/I . 50 32 53 59 42 
Fluoride 

mg/lmlo3-N 
9.0 5.9 8.7 6.4 6.2 

Nitrate <0.10 <0~10 <0.10 0.32 0.13 
Sulfate Ff~ta 860 1100 250 360 150 
pH 9.20 8.44 9.19 9.65 9.14 
~~c Conductance @ 25°C µ.mhos/cm 1760 2160 1030 1430 1660 

uminum mg/I <10 <10 ·<lO <10 <10 
Calcium mg/I 300 420 88 190 330 
Iron mg/I <10 <10 <10 <10 <10 
Potassium mg/I 50 44 37 45 29 
Magnesium mg/I <10 <10 <10 <10 <10 
·Manganese mg/I <l.O <l.O <l.O <l.O <l.O 
Sodium . mg/I 80 54 78 82 53 

See footnotes at end of table. 
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Pa e5of9 
Sam2le Identification and Dau 

P9-2C P9-3A P9-3B P9-3C P9-4A 
(15-22) (0.9) (9-16) (16-24) (0-8) 

Parameur Units 2120/93 2120/93 2/20/93 2120/93 2120/93 

TCLP Metal1: 
Silver mgll <0.10 <0.10 <0.10 <0.10 <0.10 
Arsenic mgll <0.10 <0.10 0.11 0.16 0.23 
Barium mgll <10 <10 <10 <10 <10 
Cadmium mgll <0.10 <0.10 <0.10 <0.10 <0.10 

·Chromium mgll <0.10 0.34 <0.10 0.25 0.11 
Mercuey mg/I <0.010 <0.010 <0.010 <0.010. <0.010 
Nic1'el mg/I <1.0 <1.0 <1.0 <1.0 <1.0 
Lead mg/I <0.10 <b.10 '<0.10 <0.10 <0.10 
Selenium mg/I. <0.10 <0.10 <0.10 <0.10 <0.10 

TCLP Extraction Fluid Data: 
Extraction Fluid No.1 No.2 No.1 No.2 No •. 2 
pH with Deionized Waur pH units 9.:50 9.43 9.26 7.94 9.92 
pH of TCLP Extract pHuziits 5.59 4.52 5.45 4.51 4.61 
Amount of Sample Extracted g 40.0 40.0 40.0 40.0 40.0 

Volatile Organic Analyses: 
Acetone . µglkg 10000 <5200 13000 <48000 <54000 
Benzene µglkg <4600 <5200 <4800 <48000 <54000 
Bromodichloromethane µglkg <4600 <5200 <4800 <48000 <54000 
Bron:ioform Jlilkg <4600 <5200 <4800 <48000 <54000 
Bromomethane µglkg <4600 <5200 <4800 <48000 <54000 
2-Butanone µg/kg <4600 <5200 <4800 <48000 <54000 
Carbon Disulfide µglkg <4600 <5200 . <4800 <48000 <54000 
Carbon Tetrachloride µglkg <4600 <5200 <4800 <48000 <54000 . 
Chlorobenzene µglkg <4600 <5200. <4800 <48000 <54000 
Dibromochloromethane µglkg <4600 <5200 <4800 <:48000 <54000 
Chloroethane µglkg <4600 <5200 <4800 <48000 <54000 
Chloromethane µglkg <4600 <5200 <4800 .C48000 <54000 
Chloroform J.iilkg <4600. <5200 <4800 <48000 <54000 
1,1-Dichloroethatie µglkg <4600 <5200 <4800 <4800() <54000 
1,2-Dichloroethane µglkg <4600 <5200 <4800 <48000 <54000. 
1,1-Dichloroethene µglkg <4600 <5200 <4800 <48000 <54000 
1,2-Dichloroethene µglkg <4600 <5200 <4800 <48000 <54000 
l,2•Dichloropropane µglkg <4600 <5200 <4800 <48000 <54000 
Cis-1,3-Dichloropropene J1glkg <4600 <5200 <4800 <48000 <54000 

' Trans-1,3-Dichloropropene µglkg <4600 <5200 . <4800 <48000 <54000 
Ethylbenzene µglkg <4600 <5200 . <4800 <48000 <54000 
2-Hexanone µglkg <4600 <5200 <4800 <48000 <54000 
Methylene Chloride µglkg <4600 <5200 . <4800 <48000 «54000 
4-Methyl-2-pentanone µglkg 35000 6000 36000 120000 110000 
Styrene µglkg <4600 <5200 <4800 <48000 <54000 
1,1,2,2· Tetrachloroethane µglkg <4600. <5200 <4800 <48000 <54000 
Tetrachloroethene µglkg <4600 <5200 <4800 <48000 <54000 
Toluene µglkg <4600 <5200 <4800 <48000 <54000 
1,1,1-Trichloroethane . µglkg <4600 <5200 <4800 <48000 <54000 
1,1,2· Trichloroethane µglkg <4600 <5200 <4800 <48000 <54000 
Trichloroethene µglkg <4600 <5200 <4800 <48000 <54000 

· Vinyl Chloride µglkg <4600 <5200 <4800 <48000 <54000 
Xylene11, Tot.al j'glkg '<4600 <5200 <4800 <48000 <54000 

· See footnou11 at end of table. 
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Pa 6of9 
SamJ?le Identification and Date 

P9-2C P9-3A P9-3B P9-3C P9-4A 
(15-22) (0-9) (9-16) (16-24) (0-8) 

Parameter Unitl 2120/93 2120/93 2120/93 2120/93 2120/93 

Semivolatile Organic Ana1yse1: = Ac:enaphthene <2600 <1300 <1300 <1300 . <1300 
Acenaphthylene <2600 <1300 <1300 <1300 <1300 
Anthracene = <2600 <1300 <1300 <1300 <1300 . 
Bia(2-chloroethyl)ether <2600 <1300 <1300 <1300 <1300 
Bia(2-chloroethoxy)methane = <2600 <1300 <1300. <1300 <1300 
BisC2-chlol"DiiloP.l"Drl>ether <2600 <1300 <1300 <1300 <1300 
Bia(2-ethylhexy))p · thalate = <2600 <1300 <1300 <1300 <1300 
Benzo(a)p~ne <2600 <1300 <1300 <1300 <1300 
Benzo(a)ant.hracene ~I <2600 <1300 <1300 <1300 <1300 
Benzo(b)fluoranthene <2600 <1300 <1300 <1300 <1300 
Benzo(~~h,i)perylene . ~g <2600 <1300 <1300 <1300 <l:300 

• 
BeDzo( fluoranthene · 

.~ 
<2600 <1300 <1300 <1300 <1300 

4-Bromophei~j1 Phenyl Ether <2600 <1300 <1300 <1300 <1300 
B:%lbenzyl hthalate J.ii?tg <2600 <1300 <1300 <1300 <1300 
C azole - = <2600 <1300 <1300 <1300 <1300 
~sene <2600 <1300 <1300 <1300 <1300 
4- loroani)ine = <2600 <1300 <1300 <1300 <1300 
2-Chloronapht.halene <2600 <1300 <1300 <1300 <1300 
2-Chlorophenol = <2600 <1300 <1300 <1300 <1300 -
4-Chlorophenyl Phenyl Ether <2600 <1300 <1300 <1300 <1300 
o-CrellOl 

~= 
<2600 <1300 <1300 <1300 <1300 

f>itreaol . . <2600 <1300 <1300 <1300 <1300 
benio(a,h)ant.hracene = <2600 <1300 <1300 <1300 <1300 

Dibenzofuran <2600 <1300 <1300 <1300 <1300 
2,4-Dichloro~enol ~ <2600 <1300 <1300 <1300 <1300 
1,2-Dichloro nzene = <2600 <1300 <1300 <1300 <1300 
1,3-Dichlorobenzene <2600 <1300 <1300 <1300 <1300 
1,4-Dichlorobenzene ·= <2600 <1300 <1300 . <1300 <1300 
3,3-Dichlorobenzidine <2600 <1300 <1300 <1300 <1300 

· Dieth0J Phthalate = <2600 <1300 <1300 <1300 <1300 
Dime hylPhthalate <2600 <1300 <1300 <1300 <1300 
2,4-Dimeth~~henol ~g <2600 <1300 <1300 <1300 <1300 

- _ ~-- Di-N,butyl t.halate .-
~ 

<2600 1400 1600 <1300 2800 
4,6-Dinitro-oocre110l <13000 <6800 <6800 <6400 <6800 
2,4-D4:lit.rot.oluene ~ <2600 <1300 <1300 . <1300 <1300 
·g,6-Dinitrot.oluene ~ <2600 <1300 <1300 <1300 <1300 
Di-N-oc:tyl Phthalate 

~= 
<2600 <1300 <1300 -<1300 <1300 

~-Diriitrophenol - <13000 <6800 <6800 <6400 '<6800 
oranthene . · 

~= 
<2600 <1300 <1300 <1300 <1300 

Fluorene <2600 <1300 <1300 <1300 <1300 
HexachloroeyclOpentadiene = <2600 <1300 <1300 <1300 <1300 
·Hexachlorol>enzene <2600 <1300 <1300 <1300 <1300 
·Hexachlorobutadiene = <2600 <1300 <1300 . <1300 <1300 
Hexachloroethane <2600 <1300 <1300 <1300 <1300 
Indeno(l,2,3..C,d)pyrene .. ~g <2600 <1300 <1300 <1300 <1300 
IsoJl.horone · - ~ 

<2600 <1300 <1300 <1300 <1300 
2· ethylna.Phthalene <2600 <1300 <1300 <1300 <1300 
N-Nitro110diphenylamine = <2600 <1300 <1300 <1300 <1300 
N-Nitro10-di·n~propylamine <2600 <1300 <1300 <1300 <1300 
N~hthalene )l.i/Jtg <2600 <1300 <1300 <1300 <1300 
2- itroaniline ~g <13000. <6800 <6800 <6400 <6800 
3-Nitroanili ne ~ 

<13000 <6800 <6800 <6400 <6800 
4-Nitroaniline <13000 <6800 <6800 <6400 <6800 
Nitrobenzene . J.ii?tg <2600 <1300 <1300 <1300 <1300 
·2-Nitrophenol ~ 

<2600 . '<1300 <1300 <1300 <1300 
4-Nitrophenol µgl]tl <13000 <6800 <6800 <6400 <6800 

· ~hloro-m-cresol <2600 <1300 <1300 <1300 <1300 
entachlol"Dphenol ~g <13000 <6800 <6800 <6400 <6800 

Phenanthrene ~ 
<2600 <1300 <1300 <1300 <1300. 

Phenol <2600 <1300 <1300 <1300 <1300 
~lie ~I <2600 <1300 <1300 <1300 <1300 
2;4,5-Trichlorophenol <13000 <6800 <6800 <6400 <6800 
2,4,6-Trichloro~henol · 

~= 
<2600 <1300 <1300 <1300 <1300 

1,2,4-Trichlol"D enzene <2600 <1300 <1300 <1300 <1300 

See footnotes at end of table. 
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Pa e 7 ors 
Sam2le Identification and Date 

P9-4B P9-4C P9-5A P9-5B P9-5C 
(8-16) (16-25) (0-9) (9-17) (17-25) 

Parameter Units 2/20/93 2/20/93 2/20/93 2/20/93 2/20/93 

Total Analyses: 
Cyanide mg/kg 32 <3.2 <3.6 <3.2 <3.4 
Silver mg/kg <5.81 <6.40 <7.02 <6.02 <6.11 
Arsenic mg/kg 72.0 <64.0 <70.2 <60.2 74.5 
Barium = 21.8 25.6 15.2 27.6 35.9 

~m 12.7 11.5 12.7 1".5 13.2 
um mg/kg <5.81 <6.40 <7.02 <6.02 <6.11 

Chromium mg/kg 420 325 521 488 385 
Mercury = <0.171 0.216 0.224 <0.162 0.434 
Molybdenum <29 <32 <35 <30 <31 
Nickel 75.4 52.9 66.3 45.9 52.1 
Lead mg/kg <58.l <64.0 <70.2 <60.2 <61.1 
Antimony = 232 230 118 228 254 
Selenium <0.690 <0.640 <0.730 <0.650. <0.680 
Tin 940 890 850 1100 940 
ColumbiUm mg/kg 4900 5100 2400 4800 5500 
Tantalum ~ 1200 1300 930 930 1100 
GrouAlpha 37±8 51±9 34±8 60±10 
GrouBeta pCi/g 32±6 48±6 38±6 50±6 

Iaotope11: 
pCi/g Uranium-233 & 234 .11±1 16±1 11±1 21±1 

Uranium-235 

~= 
0.8±0.2 0.5±0.2 1.2±0.3 4±1 

Uranium-238 13±1 17±1 14±1 26±1 
Thorium-230 pCi/g 1.6±1.0 4.3±1.4 1.0±0.7 4.9±0.7 
Lead-210@ 46 KeV pCi/g 2.0±2.0 2.8±0.9 1.8±1.3 2.3±0.7 
Thorium-234 @ 63.3 KeV pCi/g 6.9±1.9 11±2 8.7±0.8 14±1 
Thorium-234 @ 92.6 KeV pCi/g 6.7±1.4 8.8±1.2 7.5±1.0 12±1 
Protactinium-234m@ 1001 KeV pCi/g 0±29 28±9 18±7 33±7 
Radium226 pCi/g 9.5±2.5 11±1 9.4±0.7 13±1 
Lead-214 @ 295.2 KeV pCi/g 1.4±0.6 2.3±0.3 1.5±0.3 2.6±0.3 
I.ad-214 0 352.0 KeV pCi/g 1.6±0.4 2.6±0.2 1.8±0.1 2.9±0.2 
Bismuth-214@ 609.4 KeV pCi/g 1.8±0.6 2.4±0.2 1.6±0.1 2.6±0.2 
Billmuth-214 @ 1120.4 KeV pCilg 0.0±1.4 2.2±0.4 1.8±0.4 2.7±0.4 
Biamuth-214@ 1764.7 KeV pCi/g 0.0±1.2 2.2..-+-0.5 1.1±0.4 2.4±0.4 
Actinium-228@ 338 KeV J>Qi/g 0.0±0.8 1.9±0.3 1.1±0.3 2.4±0.3 
Actinium-228 @ 911 KeV pCi/g 0.0±0.8 2.1±0.3 1.1±0.2 2.7±0.3 
Actinium-228 @968 KeV pCi/g 0.0±1.6 1.8±0.4 0.94±0.39 2.4±0.4 
Lead-212@ 238 KeV pCi/g 1.1±0.3 2.0±0.l 1.1±0.1 1.9±0.l 
Biimuth-212@ 727 KeV pCi/g 0.0±2.3 3.3±0.7 1.3±0.6 2.8±0.6 
Thallium-208@ 583 KeV pCi/g 1.7±0.7 1.8±0.2 1.2±0.2 2.3±0.2 
Uranium-235@ 143 KeV pCi/g 0.0±0.4 0.52±0.14 0.40±0.14 0.79±0.17 
Potaesium-40@ 1460 KeV pCi/g 5.5±3.3 4.4±0.6 5.4±0.6 4.8±0.7 

ASrM. Analy11i11: 
mg/I CaCO~ Alkalinity 111 35.0 91.0 55.0 33.0 

Ammonia mg/lNH3- 18 14 16 18 12 
Chloride mg/I 68 50 64 52 46 
Fluoride 

mg11mifa3·N 
7.4 4.9 6.5 13 8.6 

Nitrate <0.10 0.14 0.23 0.29 0.30 
Su Irate pHm~t11 1600 1100 190 240 880 
pH 10.83 9.45 10.00 9.88 9.39 
~i~c Conductance @ 25°C µ.mhos/cm 1090 2330 1150 1090 1980 

IDJnUm mg/I <10 <10 <10 <10 <10 
Calcium mg/I 64 440 130 61 320 
Iron mg/I <10 <10 <10 <10 <10 
Potassium mg/I 54 61 39 65 56 
Magnesium mg/I <10 <10 <10 <10 <10 
Manganese mg/I <1.0 cl.O <l.O d.O <l.0 
Sodium . mg/I 100 . 95 72 100 82 

I 

See footnotes at end or table. 
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Pa e 8 or9 
Sam:ele Identification and Date 

P9-4B P9-4C P9-5A P9-6B P9-5C 
(8-16) (16-26) (0-9) (9-17) (17-25) 

Parameter Uni ta 2120/93 2/20/93 2/20/93 2120/93 2/20/93 

TCLP Metals: 
Silver mgl1 <0~10 <0.10 <0.10 <0.10 <0.10 
Araenic mg/I. <0.10 0.20 0.14 0.26 0.24 
Barium mgl1 <10 <10 <10 <10 <10 
Cadmium mgl1 <0.10 <0.10 <0.10 <0.10 <0.10 
Chromium mgl1 0.34 <0.10 0.25 0.12 <0.10 
Merc:u:ry mgl1 <0.010 <0.010 <0.010 <0.010 <0.(110 
Nickel mg/I. <1.0 <1.0 <l.O <1.0 <1.0 
Lead mgl1 <0.10 <0.10 <0.10 <0.10 <0.10 
Selenilim mg/I. <0.10 <0.10 <0.10 <0.10 <0.10 

TcLP Extraction Fluid Data: 
E:ittraction Fluid No.2 No. l No.2 No.2 No.1 
pH with Deionized Water pHunita 10.87 9.67 9.91 9.82 9.60 
pH of TCLP Extract pH units 4.68 5.55 4.54 4.53 5.16 
Amount of Sample Extracted I 40.0 40.0 40.0 40.0 40.0 

Volatile Organic Analyses: 
Acetone µg/kg <45000 <42000 63000 <42000 11000 
Benzene µg/kg <45000 <42000 <48000 <42000 <4500 
Bromodich1oromethane µglkg <45000 <42000 <48000 <42000 <4500 
Bromoform µglkg <45000 <42000 <48000 <42000 <4500 
Bromomet.hane µg/kg <45000 <42000 <48000 <42000 <4500 
2-Butanone µglkg <45000 <42000 <48000 <42000 <4500 
Carbon Disulfide µg/kg <45000 <42000 <48000 <42000 <4500 
Carbon Tetrachloride µglkg <45000 <42000 <48000 <42000 <4500 
Chlorobemene µg/kg <45000 <42000. <48000 <42000 <4500 
Dibromochloromethane µglkg <45000 <42000 <48000 <42000 <4500 
Ch1oroet.hane µglkg <45000 <42000 <48000 <42000 <4500 
Ch1oromethane µg/kg <45000 <42000 <48000 <42000 <4500 
Chloroform µg/kg <45000. <42000 ·<48000 <42000 <4500 

• 1,1-Dichloroethane µglkg <45000 <42000 <48000 <42000 <4500 
1,2-Dichloroet.hane µglkg <45000 <42000 <48000 <42000 <4500 
1,1.Dichloroethene µglkg <45000 <42000 <48000 <42000 .<4500 
1,2-Dichloroethene µglkg <45000 <42000 <48000 <42000 <4500 
l,2~Dichloropropane µg/kg <45000 <42000 <48000 <42000 <4500 
Ci1-1,3·Dichloropropene µ.glkg <45000 <42000 <48000 <42000 <4500 
Trana-1,3·Dichl.oropropene µglkg <45000 <42000 <48000 <42000 <4500 
Ethylbenzene µg/kg <45000 <42000 <48000 <42000 <4500 
2·Hexanone µglkg <45000 <42000 <48000 <42000 <4500 
Methylene Chloride µg/kg <45000 <42000 <48000 <42000 <4500 
4-MethyJ.2-pentanone µg/kg 150000 110000 130000 160000 74000 
Styrene µglkg <45000 <42000 <48000 <42000 <4500 
1,1,2,2-Tetrachloroet.hane µg/kg <45000 <42000 <48000 ·<42000 <4500 
Tetrachloroet.hene µglkg <45000 <42000 <48000 <42000 <4500 
Toluene µglkg <45000 <42000 <48000 <42000 <4500 
1,1,1-Trichloroet.hane µglkg <45000 <42000 <48000 <42000 <4500 
1,1,2-Trichloroet.hane µglkg <45000 <42000 . <48000 <42000 <4500 
Trich1oroet.hene µ.g/kg <45000 <42000 <48000 <42000 <4500 
Vinyl Chloride µglkg <45000 <42000 <48000 <42000 <4500 
Xylene., Tot.al µglkg <45000 <42000 <48000 <42000 <4500 

See root.note• at end or table. 
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Pa 9of9 
Sam2le Identification and Date 

P9-4B P9-4C P9-5A P9-5B P9-5C 
(8-16) (16-25) (0-9) (9-17) (17-25) 

Pua meter Unit!! 2120/93 2120/93 2120/93 2120/93 2120/93 

Semivolatile Organic Analyses: 
~ Acenaphthene <990 <990 <1300 <990 <990 

Acenaphthylene . = <990 <990 <1300 <990 <990 
Anthticene <990 <990 <1300 <990 <990 
Bia(2-chloroethyl)ether 

~= 
<990 <990. <1300 <990 <990 

Bia(2-chloroethoxy)methane <990 <990. <1300 <990 <990 
Bia(2-chloroiaopro~l)ether ~: .<990 <990 <1300 <990 <990' 
Bia(2~thylhexy))p thalate <990 <990 <1300 <990 <990 

· Benzo(a)j>~ne = <990 <990 <1300 <990 <990 
Benzo(a)anthracene <990 <990 <1300 <990 <990 
Benzo(b)fluoranthene jJMtg <990 <990 <1300 <990 <990 
Benzo(f ~~i)perylene ~I <990 <990 <1300 <990 <990 
Bemo( uoranthene <990 <990 <1300 <990 <990 
4-BromopheVJI Phenyl Ether ~g <990 <990 <1300 <990 <990 
But~lbe~l hthalate ~ 

<990 <990 <1300 <990 <990 
Car azole <990 <990 <1300 <990 <990 
~eene ·~I <990 <990 <1300 <990 <990 
4 loroaniline <990 <990 <1300 <990 <990 
2-ChloronaphthaJene ~: <990 <990 <1300 <990 <990 
2-Chlorophenol <990 <990 <1300 <990 <990 
4-Chlorophenyl Phenyl Ether ~g <990 <990 <1300 <990 <990 
o-Cresol. 

~ 
<990 <990 <1300 <990 <990 

&iCresol <990 <990 <1300 <990 <990 
benzo(a,h)anthracene ~I <990 <990 <1300 <990 <990 

Dibemofuran . <990 <990 <1300 <990 <990 
2.4•Dichloroeenol ~I <990 <990 <1300 <990 <990 
1,2-Dichloro nzene <990 <990 <1300 <990 <990 
1,3-Dichlorobenzene ~g <990 <990 <1300 <990 <990 
1,4-Dichlorobenzene 

~ 
<990 <990 <1300 <990 <990 

3,3-Dichlorobenzidine <990 <990 <1300 <990 <990 
DiethY.l Phthalate ~I <990 <990 <1300 <990 <990 
Dimethyl Phthalate <990 <990 <1300 <990 <990 
2,4-Dimeth~hhenol t=· <990 <990 <1300 <990 <990 

· Di-N-butyl thalate · 1700 2200 2300 1300 1700 
4,6-Dinitro-o-c:reaol ~I <4800 <5100 <6800 <5100 <4800 
2,4-Dinitrotoluene <990 <990 <1300 <990 <990 
g,6.Dinitrotoluene 

~= 
<990 <990 '<1300 <990 <990 

Di-N-octyl Phthalate <990 <990 <1300 <990 <990 
f;4-Dinitrophenol 

~= 
<4800 <5100 <6800 <5100 <4800 

uoranthene <990 <990 <1300 <990 <990 
Fluorene =· <990 <990 <1300 <990 <990 
Hexachlorocyclopentadiene <990 <990 <1300 <990 <990 
Hexachlorobenzene · ~I <990 <990 <1300 <990 <990 
Hexachlorobutadiene <990 <990 <1300 <990 <990 
Hexachloroethane 

~= 
<990 <990 <1300 <990 <990 

Indeno(l,2,3-c:,d)pyrene <990 <990 <1300 <990 <990 
ls~horone ~= 

<990 <990 <1300 <990 '<990 
2· ethylna.Phthalene <990 <990 <1300 <990 <990 
N-Nitro90diphenylamiDe 

~= 
<990 <990 <1300 <:990 <990 

N-Nitroso-di-n-propylamine <990 <990 <1300 <990 <990 
N~hthalene ~= 

<990 <990 <1300 <990 <990 
2· itroanili ne <4800 <5100 <6800 <5100 <4800 
S-Nitroaniline 

~= 
<4800 <5100 <6800 <5100 <4800 

4-Nitroaniline <4800 <5100 <6800 <5100 <4800 
Nitro benzene 

~= 
<990 <990 <1300 <990 <990 

2-Nitrophenol <990 <990 <1300 <990 <990 
4-Nitrophenol 

~= 
<4800 ' <5100 <6800 <5100 <4800 

~hloro-m-c:resol <990 <990 <1300 <990 <990 
ntachlorophenol ~I <4800 <5100 <6800 <5100 <4800 

Phenanthrene <990 <990 <1300 <990 <990 
Phenol 

~= 
<990 <990 <1300 <990 <990 

Pyrene <990 <990 <1300 <990 <990 
2,4 ,5· Trichlorophenol ·~g <4800 <5100 <6800 <5100 <4800 
2,4,6-Trichloro~enol 1$tl <990 <990 <1300 <990 <990 
1,2,4-Trichloro nzene <990 <990 <1300 <990 <990 

Cl>Dash denotes not analyzed. 



Parameter Unita 

Total An&l)'llet!: 
Silver mg/kg 
Arsenic mg/kg 
Barium mg/kg 
Calcium mg/kg 
Cadmium mg/kg 
Chromium mg/kg 
Mercury mg/kg 
Nickel mg/kg 
Lead mg/kg 

• Antimony mg/kg 
Selenium mg/kg 
Tin mg/kg 
Columbium mg/kg 
Tantalum mg/kg 
Fluoride mg/kg 
GtvuAlpha pCi/g 
GtvuBeta pCi/g 

Iaotopea: 
Unnium-233 & 234 pCi/g 
Uranium-235 pCi/g 
Uranium-238 pCi/g. 

Thorium-228 pCi/g 
Thorium-230 pCi/g 
Thorium-232 pCi/g 
Lead-210 0 46 KeV pCi/g 
Thorium-234@ 63.3 KeV pCi/g 
Thorium-234 0 92.6 KeV pCi/g 
Protactinium-234m@ 1001 KeV pCi/g 
Radium226 pCi/g 
Lead-214 G 295.2 KeV pCi/g 
Lead-214 G 352.0 KeV pCi/g 
Bismuth-214 8 609.4 KeV pCi/g 
Bismuth-214 @ 1120.-4 KeV pCi/g 
Bismuth-214@ 1764.7 KeV pCi/g 
Actinium-228 @ 338 KeV pCi/g 
Actinium-228 (i 911 KeV pCi/g 
Actinium-228@ 968 KeV pCi/g 
Lead-212 8 238 KeV pCi/g 
Bismuth-212@ 727 KeV pCi/g 
Thallium-208 @ 583 KeV pCi/g 
Uranium-235 (i 143 KeV pCi/g. 
Potasaium-40@ 1460 KeV pCi/g 

ASTM Analysis: 
Ammonia mg/kgNH3-N 
Sulfate mg/kg 
plJ pH Units 

Volatile Organic Analyses: 
4-Methyl-2-pentanone Jlg/kg 

Cl)nBllh denotes not analyzed. 

Table 11 
Chemistry Data &u.mmar7 

Surface Seclimem 
Fann..I,'inc, 

MUakope, Oklahoma 

Sam2le Identification and Date 
SS-002 SS.003 SS-005 SS-1 SS-2 
&'2193 &'2193 31'.V93 31'.V93 31'2193 

<3.3 <2.8 <2.8 <3.2 <2.8 
3.Q 1.6 1.3 1.3 1.7 
110 85 120 210 100 
3400 3200 2600 3800 2200 
<3.3 <2.8 <2.0 ,,3 <2.8 
.16 24 20 3' 18 
<().081 <0.070 <0.070 <0.080 <0.070 
<16 <14 <14 26 <14 
9.8 10 9.4 12 8.1 
<33 <28 <28 <32 <28 
<0.33 <0.28 <0.28 <0.32 <0.28 
22 17 17 28 <14 
39 13· 7.0 13 9.9 
9.8 13 5.6 13 5.6 
3700 2100 200 270 240 
28±7 24:t6 16±6 110±70 18±5 
26±5 32::1::6 17±5 150±40 18±5 

. 2.7±0.3 5.9±0.4 .(1) 8.9±4.3 
0.1±0.1 0.6±0.1 -0.1±0.2 
2.8±0.3 6.5±0.4 6.4±3.3 
1.2±0.3 1.7±0.6 
1.7±0.4 3.2±0.7 8.6±0.8 
1.2±0.3 1.8±0.5 
1.3±0.6 1.4±0.7 
2.9±0.6 5.8±0.7 
2.5±0.5 4.8±0.4 
12±8 18±9 
3.9±0.7 5.9±0.7 6.9±0.8 
1.5±0.2 1.5±0.2 
1.5±0.1 1.3±0.1 
1.4±0.2 1.2±0.1 
1.8±0.5 1.6±0.4 
1.1±0.4 1.1±0.3 
1.2±0.3 1.2±0.3 
1.6±0.2 1.4±0.3 
1.6±0.4 . 1.1±0.4 
1.1±0.1 1.2±0.1 
1.9±0.5 1.2±0.8 
1.3±0.2 1.1±0.2 
0.00±0.09 o_.29±0.12 -
16±1 15±1 

26 <2 <2 <2 <2 
66 44 44 60 44 
6.72 7.18 6.76 7.11 7.15 

<2100 <1800 <1800 <2100 ~1800 

SS-3 
31'.V93 

<2.9 
2.1 
89 
2200 
<2.9 
1, 
<0.072 
<14 
11 
<29 
<0.29 
<14 
14 
12 
440 
15±5 
28±5 

-

<2 
44 
6.26 

<1800 



c . 

( 

•• 

Parameter 

Fluoride 
Nitrate 
Sulfate 
Gross alpha 
Gross beta 
Silver (total) 
Aluminum (total) 
Arsenic (total) 
Barium (total) 
Cadmium (total) 
Chromium (total) 
Copper (total) 
Mercury (total) 
Manganese (total) 
Lead (total). 
Selenium (total) 
MEK 

Table 13 
Summary of USEPA Drinking Water Standards 

FanBteel, Inc. 
Muskogee, Oklahoma 

Maximum Concentration 
Units Level 

mg/I 4 
mg/I 10 
mg/I 250 
pCi/l 15 
pCi/l 50 
µg/l 100 
µg/l 200 
µg/l 50 
µg/l 2,000 
µg/l 5 
µg/l 100 
µg/l 1,000 
µg/l. 2 
µg/l 50 
µg/l 15m 
µg/l 50 
µg/l 2,000<2> 

<1>No maximum concentration level in effect. Represents actfon level for lead at the top of 
drinking water supply. 

<2>1ndicates Oklahoma state maximum concentration. 



Parameter Unit. 

Total Analymes: 
Fluoride mg/I 
Ammonia mg/1N03-N 
Nitrate-Nitrite mg/1N03-N 
Sulfate mg/I 
Gro1111Alpha pCi/l 
Grou Beta pCi/l 

Iaotopes: 
Urimium-233 & 234 pCi/l 
Uranium-236 pCi/l 
Urimium-238 pCi/l 
Radium226 pCi/l 
Radium228 pCi/l 
Pota.uium-40 pCi/l 
Thorium-228 pCi/l 
Thorium-230 pCi/l 
Thorium-232 pCi/l 

Metals: 
Sil'.ver, Tobi.I l"'1 
Anenic, Total l"'1 
Barium, Total l"'1 
Calcium, Total µgll 
Cadmium, Total µgll 
Chromium., Total µgll 
Mercury, Total l"'1 - -- - - -yq"ickel;Tot.il.) ~ 
Lead, Total l"'1 
Antimony, Total l"'1 
Selenium, Total l"'1 
Tin, Total µgll 
Columbium, Tot.al l"'1 
Tantalum, Total µ.ill 

Volatile Organic:s: 
4-Met.hyl-2-pentanone l"'1 

Cl)nuh denote1 not analyzed. 

Table 14 
Chemim-y Data Summary 

Surface Water 
F&Dllteel. Inc. 

Mu.kope, Oklaho-

Samele Identification and Date 
SS-001 SS-002 8S.oo3 SS.005 SS.1 
813193 Sf2193 Sf219S Sf219S 812193 

9.4 12 1.3 2.7 0.44 
6.7 8.4 <0.10 <0.10 <0.10 
10 15 <0.10 0.16 0.18 
390 84 23 31 58 
4±8 46±18 2±1 3±2 110±70 
8:1:9 70±12 4±1 7±2 150±40 

.(1) 8.3±0.8 8.9±4.3 
0.6±0.2 -0.li<>.2 
8.2±0.8 5.4±3.3 
3.4±0.7 6.9±0.8 
1.6±1.0 11±3 
20 5.0 
1.8±0.5 14±1 
1.3±0.4 8.6±0.8 
1.8±0.4 17±1 

<6.84 <6.84 <6.84 <6.84 <6.84 
188 32.3 1.56 1.14 5.64 
<9.84 200 49.4 92.5 1820 
111000 55900 11600 22400 45200 
6.48 <4.04 5.11 12.2 20.8 
56.5 10.1 20.4 11.1 110 
<0.2 <0.2 <0.2 dl.2 <0.2 
<11.1 28.4 <11.1 <11.1 103 
1.74 276 149 84.2 25.8 
<29.7 85.1 <29.7 <29.7 <29.7 
<0.8 <0.8 <0.8 <0.8 <0.8 
72 <50 <50 <50 120 
<100 <100 <100 <100 300 
<100 <100 <100 <100 300 

500 <10 <10 <10 <10 

SS.2 SS-3 
812193 31'2/93 

2.6 2.1 
<0.10 0.12 
0.12 0.2.6 
27 36 
2±2 3±2 
7±2 8±2 

<6.84 <6.84 
1.87 2.56 
151 81.3 
22700 31800 
15.2 5.51 
14.6 <10 
<0.2 <0.2 
<11.1 <11.1 
237 18.5 
<29.7 <29.7 
<0.8 <0.8 
<50 <50 
<100 <100 
<100 <100 

<10 <10 



Table 15 
ChemiatrJ' Data 8'IUIUllA!'1' 

Shallow Groundwater 7.one 
Fans&eel, Inc. 

Muakosee, Oklahoma 

p lofl5 
Sanu>le Identification and Date 

MW-ti18 MW-528 MW-538 MW-548 MW-55S 
Parameter Units 2/'l4193 2/'lfi/93 2/'l7/93 2/'lli/93 2/'l6193 

Total Anal)'IH! 
Fluoride mgll 0.43 0.51 0.25 0.14 52 
Ammonia mgllN03-N «l.10 «1.10 <().10 <().10 4.2 
Nitrate-Nitrite mgllN03·N 0.87 41 6.3 2.3 1.2 
Sulfate mgll 19 2000 110 41 88 
Grou Alpha pCVl 8±3 79±2.8 6±4 15±6 40±9 
Gro111Beta pCVl 8±3 160±30 10±4 25±6 36±6 

hotope1: 
.m Unmium-233 & 234 pCVl 0.7±0.4 1.4±0.4 

Uranium-235 pCill 0.0±0.1 ..0.1±0.1 
Uranium-238 pCVl 0.9±0.5 1.3±0.4 
Radium226 pCill 4.1±1.1 2.0±0.6 
Radium228 pCVl 5.9±1.6 3.0±1.3 
Potauium-40 pCVl 2.0 4.8 . 
Thorium-228 pCVl 6.4±0.7 1.9±06 
Thorium-230 pCill 4.0±0.6 1.0±0.4 
Thorium-232 pCill 6.6±0.7 1.6±0.6 

Total Metals: 
Silwr, Total µg/l <6.84 <6.84 <6.84 <6.84 <6.84 
Aluminum, .Total µg/l 1090 6650 
Arsenic, Total µg/l <1 <1 3.88 <1 20.6 
B&rium, Total µg/l 79.6 173 99.6 327 295 
Beryllium, Total µg/l 1.19 . 1.2 
Calcium, Total µg/l 33100 14400 24700 47600 22600 
Cadmium, Total µg/l 18.1 10.l 7.17 4.42 28.6 
Cobalt, Total µg/l <8.54 9.98 
Chromium, Total µg/l <10 <10 12.8 <10 63.5 
Copper, Total µg/l 12.6 20.5 
Iron, Total µg/l 926 9180 
Men:uey, Total µg/l «1.2 «1.2 «1.2 «1.2 <().2 
Potauium, Total µg/l 1850 6490 
Magnesium, Total µg/l 11800 5770 
Manganese,. Total µg/l .207 619 
Sodium, Total µg/l 70400 32400 
Nickel, Total µg/l <11.1 <11.1 <11.1 27 101 
Lead, Total µg/l 6.84 11.8 5.77 34.6 16.7 
Antimony, Tot.al µg/l <1.1 <1.1 <29.7 <29.7 85.3 
Selenium, Total µg/l 2.92 3.22 <0.8 «1.8 <().8 
Tin, Total µg/l <50 <50 <50 <50 66000 
Thallium, Total µg/l <4 <4 
Vanadium, Total µg/l <5.17 18 
Zinc, Total µg/l 20.4 66.7 

. Columbium, Total µg/l <10 <10 <100 20 50 
Tantalum, Tot.al µg/l 40 60 <100 40 60 

See footnotes at end of table. 



Table 15 
(Continued) 

p e 2 ofl5 
Sam21e Identification and Date . 

MW-518 MW-528 MW-538 MW-548 MW-558 
Parameter Units 2124193 212&'93 2127193 212&'93 2126193 

Diaeolved Metals: 
Silver, Diuolved µg/l <10 
Arsenic, Diaaolved µg/l 12 
Barium, Dissolved µg/l 98 
Calcium, DiHolved µg/l 13000 
Cadmium, Dissolved µg/l 5.5 
Chromium, DiBBOlved µg/l <10 
Mercuty, Dissolved µg/l <0.2 
Nickel, Diuolved µg/l 68 
Lead. Dissolved µg/l 1.6 
Antimony, Diuolved µg/l 6 
Selenium, Dissolved µg/l <1' 
Tin, Diuolved µg/l <50 
Columbium, Diuolved . µg/l <100 
Tantalum, DiBBD1ved µg/l <100 

Volatile Organics: 
Acetone µg/l <10 <10 
Benzene µg/l <10 <10 
Bromodichloromethane µg/l <10 <10 
Bromoform µg/l <10 <10 
Bromomethane µg/l <10 <10 
2-Butanone µg/l <10 <10 
Carbon DiauJfide µg/l <10 <10 
Carbon Tetrachloride µg/l <10 <10 
Chlorobenzene µg/l <10 <10 .· 
Dibromochloromethane µg/l <10 <10 
Chloroethane · µg/l <10 <10 
Chloromethane µg/l <10 <10 
Chloroform . µg/l <10 <10 

• 
1,1-Dichloroethane µg/l <10 <10 
· 1,2-Dichloroethane µg/l <10. <10 
1,1-Dichloroethene µg/l <10 <10 

· 1,2-Dichloroethene µg/l <10 <10 
1,2-Dichloropropane µg/l '<10 <10 

· Cis-1,3-Dichloropropene µg/l <10 <10 
Trans-1,3-Dichloropropene µg/l <10 <10 
Ethylbenzene . µg/l <10. <10 
2-Hexanone µg/l <10 <10 
Methylene Chloride µg/l <10 <10 
4-Methyl-2-pentanone µg/l <10 <10 <10 <10 <10 
Styrene µg/l <10 <10 
1,l,2,2~Tetrach1oroethane µg/l <10 <10 
Tetrachloroethene µg/l <10 <10 
Toluene µg/l <10 <10 
1,1,1-Trichloroethane µg/l <10 <10 
1,1,2-Trichloroethane µg/l <10 <10 
~chloroethene µg/l <10 <10 
Vinyl Chloride µg/l <10 <10 
Xylenes, Total µg/l <10 <10 

See footnotes at end of table. 
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Table 16 
(Continued) 

p 4 of15 
Sam11le Identification and Date 

MW-66S MW-57S MW-58S MW-59S MW-60S 
Parameter Units 21'l4/93 212Ml3 .· 212&'93 2127/93 2125193 

Total Analyees: 
Fluoride mgll 1.1 19 2.0 0.35 7.4 
Amm!>nia mg/1N03-N <0.10 98 38 82 120 
Nitrate-Nitrite mg/lN03-N <0.10 30 <0.10 1.1 8.2 
Sulfate mgll 2000 270 800 1600 780 
GrouAlpba pCi/l 76±28 23±8 5±8 19±17 24±17 
Gro111 Beta pCi/l 34±22 120±10 46±15 110±30 240±30 

l110topes: 
Uranium-233 & 234 pCi/l 37±1 1.9±0.5 0.4±0.6 
Uranium-235 pCi/l 2.2±0,4 --0.1±0.1 --0.1±0.1 . 
Uranium-238 pCi/l 29±1 0.8±0.4 --0.1±0.4 
Radium226 pCi/l 0.5±0.4 1.4±0.5 3.2±0.6 
Radium228 pCi/l 1.4±0.7 2.0±1.4 2.2±1.3 
PotaBBium-40 pCi/l 1.9 80 210 
Thorium-228 pCi/l 0.7±0.3 1.5±0.4 1.7±0.4 
Thorium-230 pCi/l 0.6±0.3 0.9±0.3 0.4±0~3 

Thorium-232 pCi/l 0.4±0.2 1.2±0.3 1.1±0.3 
Total Metals: 

Silver, Total µg/l <6.84 <6.84 <6.84 <6.84 <6.84 
Aluminum, Total µg/l 5240 
Arsenic, Total µg/l 10.6 70.2 330 126 391 
Barium, Total µg/l 91.2 164 79.6 73.9 177 
Beryllium, Total µg/l 7 
Calcium, Total µg/l 500000 54100 187000 488000 195000 
Cadmium, Total µg/l <4.04 8.45 5.18 5.86 7.2 
Cobalt, Total µg/l 28.6 
Chromium, Total µg/l 17.3 <10 <10 20.2 <10 
Copper, Total µg/l 29 
Iron, Total µg/l 8300 
Mercury, Total µg/l <0.2 <0.2 <0.2 <0.2 <0.2 
Potassium, Total µg/l 235000 
Magnesium, Total µg/l 41600 
Manganese, Total µg/l 6290 
Sodium, Total µg/l 696000 
Nickel, Total µg/l 133 34.3 40.7 157 73.6 
Lead, Total µg/l 55.3 15.8 5.17 4.74 11.9 
Antimony, Total µg/l 46.3 77.7 <29.7 <29.7 <1.1 
Selenium, Total µg/l <0.8 <0.8 <0.8 <0.8 <0.8 
Tin,.Total µg/l 160000 <50 <50 87 <50 
Thallium, Total µg/l <4 
Vanadium, Total µg/l 18.8 
Zinc, Total µg/l 45.2 
Columbium, Total µg/l 50 20 10 <100 20 
Tantalum, Total µg/l 160 70 70 100 110 

See footnotes at end oft.able. 
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Table 15 
(Continued) 

p 5of15 
Sam2le Identification and Date 

MW-66S MW-678 ·MW-58S MW-59S MW-60S 
Parameter Unitl!I 2124193 2/'2&'93 2/'2&'93 2/'27193 . 2/'25/93 

Dissolved Metals: 
Silver, Diuolved µg/l 
Arsenic, Disl!IOlved µg/l 
Barium, Dissolved µg/l 
Calcium, Diuolved µg/l 
Cadmium, Disl!IOlved µg/l 
Chromium, Diuolved µg/l 
Mercury, Dil!lsolved µg/l 
Nickel, DiBBOlved µg/l 
Lead, Dissolved µg/l 
Antimony, DiBBolved µg/l 
Selenium, Disl!IOlved µg/l 
Tin, Diuolved µg/l 
Columbium, Dissolved µg/l 
Tantalum, Dissolved µg/l 

Volatile Organics: 
Acetone µg/l <lO 
Benzene µg/l <10 
Bromodichloromethane µg/l <10 
Bromoform µg/l <10 
Bromomethane µg/l <10 
2-Butanone µg/l <lQ 
Carbon Disulfide µg/l <10 
Carbon Tetrachloride µg/l <10 
Chlorobenzene µg/l <10 
Dibromochloromethane µg/l <10 
Chloroethane µg/l <10 
Chloromethane µg/l <10 
Chloroform µg/l <10 
1, 1-Dichloroethane µg/l <10 
1,2-Dichloroethane µg/l <10 
1,1-Dichloroethene µg/l <10 
1,2-Dichloroethene µg/l <10 
1,2-Dichloropropane µg/l <10 
Cis-1,3-Dichloropropene . µg/l <10 
Trans-1,3-Dichloropropene µg/l <10 
Ethylbenzene µg/l <10 
2-Hexanone µg/l <10 
Methylene Chloride µg/l <10 
4-Methyl-2-pentanone µg/l <10 <10. <10 <10 <10 
Styrene µg/l <10 
1,1,2,2· Tetrachloroethane µg/l <10 
Tetrachloroethene µg/l <10 
Toluene µg/l <10 
1,1,1· Trichloroethane µg/l <10 
1,1,2· Trichloroethane µg/l <10 
Trichloroethene µg/l <10 
Vinyl Chloride µg/l <10 
Xylenes, Total µg/l <10 

See footnotel!I at end of table. 
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Pa'l'llmeter 

Semivolatile Organics: 
Acenaphthene 
AcenaJ!hthylene 
Bia(~hloroethyl)ether 

· Bis(~hloroethoxy)methane 
. Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)pbthalate 
Benzo<a)p~ne 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluo'l'llnthene 
4-Bromophe!D'l Phenyl Ether 
Butylbe1_1%Yl Phthalate 
Carbazole 
Cbr:vsene 
4-Chloroaniline 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl Phenyl Ether 
o-Cresol 
v-Cresols 
Dibenzo(a,h)anthracene 
Dibenzofuran 
2,4•Dichlorophenol · 
1.2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
Dieth)'.1 Phthalate 
Dimethyl Phthalate 
2,4-Dimethylphenol 
Di-N-butyl Phthalate 
4,6-Dinitro-o-c:resol 

- -2,4-Dmitnitoluene 
2,6-Dinitrotoluene 
Di-N-octyl Phthalate 
2,4-Dinitrophenol 
Fluoranthene 
Fluorene 
Hexachlorocyclopentadiene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Indeno(l,2,3-c,d)pyrene 
bophorone 
2-Methylnaphthalene 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propylamine 
Nllphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
p-chloro-m-cresol 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
1,2,4-Trichlorobenzene 

See footnotes at end of table. 
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MW-56S 
2/'24193 

Sample Identification and Date 
MW-578 MW-588 .MW-59S 
2125193 2125193 2127/93 

-, 
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MW-SOS 
2125193 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10. 
<10 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<50 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<50 
<SU 
<50 
<10 
<10 
<50 
<10 
<50 
<10 
<10 
<10 
<50 
<10 
<10 
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Table 15 
(Continued) 

p 1 of15 
SamJ:!le Identification and Date 

MW-618 MW-628 MW-638 MW-648 MW-658 
Parameter Units 21'25193 21'27/93 2/'27/93 2/'27/93 2/'27/93 

Total Analyses: 
Fluoride mg/l 25 10 20 39 42 
Ammonia mg/1N03-N 150 250 130 69 94 
Nitrate-Nitrite mgllN03-N 29 160 0.64 0.65 0.16 
Sulfate mgll 51 1000 1900 720 420 
GroBBAlpha pCi/l -2::1:7 2::1:11 -13±14 12±13 19±10 
Grou Beta pCi/l 150±10 . 200±20 210±30 130±20 100±10 

Isotopes: 
Uranium-233 & 234 pCi/l 0.7±0.4 4.3±0.5 0.2±0.5 6.2±0.7. 3.0±0.4 
Uranium-235 pCill -0.1±0.2 0.2±0.1 0.0±0.1 0.4±0.2 0.0±0.1 
Uranium-238 pCi/l 0.4±0.4 3.6±0.5 0.2±0.2 7.0±0.7 3.1±0.4 
Radium226 pCi/l 1.0±0.4 0.6±0.4 0.2±0.3 1.3±0.5 1.7±0.4 
Radium228 pCi/l 1.4±0.7 
PotaBBium-40 pCi/l 130 
Thorium-228 pCi/l 0.3±0.3 0.5±0.2 0.1±0.2 1.1±0.3 0.9±1.0 
Thorium-230 pCi/l 0.2±0.2 0.3±0.2 0.4±0.3 0.8±0.3 0.7±0.3 
Thorium-232 pCi/l 0.2±0.l 0.1±0.l 0.0±0.1 0.9±0.3 0.6±0.3 

Total Metals: 
Silver, Total µg/l <6.84 <6.84 <6.84 <6.84 <6.84 
Aluminum, Total µg/l 6040 1980 
Arsenic, Total µg/l 405 538 1'100 177 403 
Barium, Total µg/l 85.4 57.3 43.l 204 201 
Beryllium, Total µg/l 4.1 4.67 
Calcium, Total µg/l 73800 163000 281000. 107000 66900 
Cadmium, Total µg/l 6.38 5.39 .5.55 6.39 10.1 

. Cobalt, Total µg/l 12.7 <8.54 
Chromium, Total µgll <10 <10 18.9 37.8 67.2 
Copper, Total µgll 11 18.4 
Iron, Total µg/l 2540 2440 
Mercury, Total µg/l <0.2 <0.2 <0.2 <0.2 . <0.2 
Potassium, Total µgll 121000 182000 
Magnesium, Total µg/l 18600 48000 
Manganese, Total µg/l 1370 718 
Sodium, Total µg/l 181000 237000 
Nickel, Total µg/l 17.4 <11.1 55.7 71.7 81.7 
Lead, Total µg/l 6.69 3.19 2.44 9 10.3 
Antimony, Total µgll <1.1 <1.1 56.3 <29.7 38.2 
Selenium, Total µg/l <0.8 0.8 <0.8 <0.8 <0.8 
Tin, Total µg/l <50 <50 <50 <50 52 
Thallium, Total µg/l <4 <4 
Vanadium, Total µg/l 9.38 5.41 
Zinc, Total µg/l 18.3 18.9 
Columbium, Total µg/l <10 <100 <100 <100 <100 
Tantalum, Total µg/l 60 100 <100 <100 <100 

See footnoteli at end of table. 



Table 15 
(Continued) 

p 8of15 
Samele Identific:ation and Date 

MW-61S MW-628 MW-63S MW-64S MW-65S 
Parameter Unite 2125193 2127193 2127/93 2127/93 2127/93 

Dis1110lved Metals: 
Silver, Di1BOlved J.lill <10 <10 <10 
Arsenic. Dissolved J.lill 550 650. 300 
Barium, Disaolved J.lill 26 26 73 
Calcium, Di1BOlved J.lill 180000 "80000 53000 
Cadmium, Dis1110lved J.lill <5 5.1 <5 
Chromium, Di8solved J.lill <10 <10 <10 
Mercury, Dia1110lved j1g/l <0.2 <0.2 <0.2 
Nickel, Di110lved J.lill <40 53 54 
Lead, Dilsolved J.lill <1 <1 <1 
ADtimony, Di111olved J.lill <3 4.2 7.2 
Selenium, Dissolved J.lill <1 <1 <1 
Tin, Di1BOlved J.lill 53 61 <50 
Columbium, Di110lved J.lill <100 <100 <100 
Tantalum, DilllOlved J.lill 100 200. <100 

Volatile Organics: 
Acetone J.lill <10. <10 
Benzene J.lill <10 <10 
Bromodichloromethane J.lill <10 <10 
Bromoform J.lill <10 <10 
Bromomethane J.lill <10 <10 
2-Butanone J.lill .<10 <10 
Carbon Disulfide J.lill <10 <10 
Carbon Tetrachloride J.lill <;10 <10 
Chlorobenzene J.lill <10 <10 
Dibromoc.hloromethane J.lill <10 <10 
Chloroethane J.lill <10 <10 

· Chloromethane J.lill <10 <10 
Chloroform J.lill <10 <10 
1, l·Dichloroethane J.lill <10 <10 

• ],.2"Dichloroethane J.lill <10 <10 
1,1-Dichloroethene µgll <10 <10 
1,2.Dichloroethene J.lill <10 <10 
1,2-Dichloropropane µg/l ·<10 <10 
Cis-1,3-Dichloropropene . J.lill <10 <10 
Tnma-1,3-Dichloropropene jlg/l. <10 <10 
Ethylbenzene J.lill <10 <10 
2-Hexanone J.lill <10 <10 
Methylene Chloride J.lill <10 <10 
4-Methyl-2-pentanone J.lill <10 <lo· <10 430 <10 
Styrene J.lill <10 <10 
1, 1,2,2-Tetrac'tlloroethane J.lill <10 <10 
Tetrachloroethene J.lill <10 <10 
Toluene J.lill <10 <10 
1,1,1-Trichloroethane J.lill <10 <10 
1,1,2-Trichloroethane J.lill <10 <10 
Trichloroethene J.lill <10 <lO 
Vinyl Chloride J.lill <10 <10 
Xylenes, Total J.lill <10 -<10 

( 
See footnotes at end of table. 



Table 16 
(Continued) 

p 9of15 
Samele Identification and Date 

MW~lS MW~2S MW-638 MW-648 MW-658 
PaTBmeter Units 2125193 2127193 2127/93 2127193 2127/93 

Semivolatile Organics: 

=a Acenaphthene <10 <10 
AcenaJ!hthylene <10 <10 
Bis(~hloroethyl)ether ~ <10 <10 
Bi.s(2-chloroethoxy)methane <10 <10 
Bi.sC2-chloroisopro~l)ether ~ <10 <10 
Bi.s(2-etbylhexy))p thalate <10 <10 
Benzo(a)p~ne ~ <10 <10 
· Benzo(a)antbracene <10 <10 
Benzo(b)fluoranthene ~ <10 <10 
BenzoC~,h,i)peeylene <10 <10 
Benzo( )fluoranthene ~ <10 <10 
4-Bromophe}?jl Phenyl Ether <10 <10 

•• B:blbel'.lZYl hthalate ~ <10 <10 
C azole <10 <10 
Ch~sene ~ <10 <10 
4-C loroaniline <10 <10 
2-Chloronaphthalene · ~ <10 <10 
2-Chlorophenol <10 <10 
4-Chlorophenyl Phenyl Ether ~ <10 <10 
o-Cresol <10 <10 
fiCresols ~ <10 <10 

benzo(a,h)anthracene <10 <10 
Dibenzofuran ~ <10 <10 
2,4-Dichloro~enol <10 <10 
1,2-Dichloro nzene ~ <10 <10 
1,3-Dichlorobenzene <10 <10 
1,4-Dichlorobenzene ~ <10 <10 
3,3-Dichlorobenzidine <10 <10 
Diethyl Phthalate ~ <10 <10 
Dimethyl Phthalate <10 <10 
2,4-Dimeth~~henol ~ <10 <10 
Di-N-butyl thalate <10 <10 
4,6-Dinitro-o-c:resol ~ <50 <50 
2,4-Dinitrotoluene <10 <10 
2,6-Dinitrotoluene ~ <10 <10 
Di-N-oc:tyl Phthalate <10 <10 
2,4-Dinitrophenol ·~ <50 <50 
Fluoranthene <10 <10 

• Fluorene ~ <10 <10 
Hexachlorocyclopentadiene <10 <10 
Hexachlorobenzene ~ <10 <10 
Hexachlorobutadiene <10 <10 
Hexachloroethane ~ <10 <10 
Indeno(l,2,3-C,d)pyrene <10 <10 
Iso?lhoroile ·~ <10 <10 
2- ethylnaphthalene <10 <10 
N-Nitrosodiphenylamine ~ <10 <10 
N-Nitrosodi-n-propylamine <10 <10 
N~hthalene ~ <10 <10 
2- itroaniline <50 <50 
3-Nitroaniline ~ <50 <50 
4-Nitroaniline <50 <50 
Nitro benzene ~ <10 <10 
2-Nitrophenol <10 <10 
4-Nitrophenol ~ <50 <50 

. ~hloro-m-cresol <10 <10 
entachlorophenol ~ <50 <50 

Phenanthrene <10 <10 
Phenol ~ <10 <10 
Pyrene <10 <10 
2,4,5-Trichlorophenol ~ <50 <50 
2,4,6-Trichloroghenol <10 <10 
1,2,4-Trichloro enzene µgn. <10 <10 

See footnotes at end of table. 



Table 16 
(Continued) 

Pa 10 of15 
. 8aml!le Identific:ation and Date 

MW-668 MW-678 MW-688 MW-698 MW-708 
Parameter Unita 2127/93 2127/93 212&193 2126193 2126193 

Total Analytes: 
Fluoride mg/l 51 3600 5.0 21 16 
Ammonia mgllN03-N 170 3500 d>.10 <0.10 5.8 
Nitrate-Nitrite mg/lN03-N 59 69 1.1 1.6 9.5 
Sulfate mgll · 880 2900 72 50 200 
Gro11Alpha pCi/l 140±20 1300±100 52±13 30±7 liB 
GroaaBeta pCi/l 120±10 440±20 59±11 24::1:5 370±20 

Isotopes: 
Uranium-233 & 234 pCi/l 970±30 90Q±30 1.5:1:.<>.4 0.7:1:.<>.2 2.6:1:.<>.6 
Uranium-235 pCi/l 40±G 42±7 0.0±0.1 0.0±0.1 0.0±0.1 
Uranium-238 pCi/l 980±30 900±30 1.3:1:.<>.3 0.4:1:.().2 2.l:t<>.4 
Radium226 pCi/l 1.5:1:.<>.5 O.l:t<>.8 2.0±0.5 2.0±0.6 1.l:t<>.7 
Radiuin2~ pCi/l 2.3±1.5 
Potaaaium-40 pCi/l . 1.0 
Thorium-2~ pCi/l 0.4:1:.<>.4 0.5±1.5 3.0±0.6 2.l:t<>.4 0.0±0.2 
Thorium-230 pCi/l 0.5:1:.<>.4 2.4±1.6 1.5:1:.<>.4 .l.4:t<>.3 0.0±0.1 
Thorium-232 pCi/l 0.6:1:.<>.4 0.0±0.1 2.3:1:.<>.5 1.5:1:.().3 O.l:t<>.1 

Total Metala: 
Silver, Total µgll <6.84 <6.84 <6.84 <6.84 <6.84 
Aluminum, Total µgll 13200 37900 
Arsenic, Total µgll 205 ~30 6;87 9.44 126 
Barium, Total µgll 99.9 23.8 184 277 239 
Beryllium, Total µgll 11 16.6 
Calcium, Total µgll 69500 1070 23200 23900 53800 
Cadmium, Total µgll 6.03 6.69 11 10.2 5.32 
Cobalt, Total µgll 13.7 <8.54 . 
Chromium, Total µgll <10 23 23.5 16.l <10 
Copper, Total µgll 20 7.92 
Iron, Total µgll 6170 12200 
Mercury, Total µgll <().2 <0.2 <O.~ <0.2 <0.2 
Potaaaium, Total µgll 68300 11700 
Magnesium, Total µgll .39000 638 
Manganese, Total µgll 17200 321 . 
Sodium, Total µgll 211000 43200 
Nickel, Total µgll 110 33.3 31.4 38.3 <11.1 
Lead, Total µgll 8.24 1.59 11.8 140 1.48 
Antimony, Total µgll <1.1 3.05 <29.7 36 <29.7 
selenium, Total µgll <0.8 <0.8 4.02 <().8 <0.8 
Tin, Total µgll <50 110 <50 <50 <50 
Thallium, Total µgll <4. <4 
Vanadium, Total µgll 13.4 23.3 
Zinc, Total µgll 39.8 25.6 
Columbium, Total µgll <100 <100 <100 20 <100 
Tantalum, Total µgll <100 <100 <100 50 <100 

see footnotes at end of table. 
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Table 15 
(Continued) 

Pae llofl5 
Samele Identification and Date 

MW-668 MW-678 MW-688 MW-698 MW-708 
Parameter Units 2127/93 2127/93 2126193 2126193 2126193 

Di1110lved Metals: 
Silver, Di110lved µg/1 <10 <10 .-
Anenic, Dissolved µg/1 430. 4000 
Barium, Dissolved · µg/1 63 93 
Calcium, Di110lved µg/1 67000 1000 
Cadmium, Dissolved µg/1 10· <5 
Chromium, Diuolved µg/1 <10 <10 
Mercury, Dissolved µg/1 <0.2 0.3 
Nickel, Di110lved µg/1 120 <40 
lead, Dissolved µg/1 <1 3.6 
Antimony, Di110lved µg/1 4.3 . 12 
Selenium, Dissolved µg/1 <1 <l 
Tin, Diuolved µg/1 <50 110 
Columbium, Dissolved µg/1 <100 <100 
Tantalum, Di110lved µg/1 <100 100 

Volatile Organics: 
Acetone µg/1 <10 <100 
Benzene . µg/1 <10 <100 
Bromodichloromethane µg/1 <10 <100 -
Bromoform µg/1 <10 <100 
Bromomethane µg/1 <10 . <100 

2-Butanone µg/1 <10 <iOO 
Carbon Disulfide µg/1 <10 <100 
Carbon Tetrachloride µg/1 <10 <100 
Chlorobenzene µg/1 <10 <100 
Dibromochloromethane µg/1 -;10 <100 
Chloroethane µg/1 <10 <100 
Chloromethane µg/1 <10 <100 
Chloroform µg/1 <10 <100 
1,1-Dichloroethane µg/1 <10 <100 
1,2-Dichloroethane µg/1 <10 <100 
1,1-Dichloroethene µg/1 <10 <100 
1,2-Dichloroethene µg/1 <10 "<100 
1,2-Dichloropropane µg/1 <10 <100 

· Cis-1,3-Dichloropropene µg/1 <10 <100 
Trans-1,3-Dichlotopropene µg/1 <10 <100 
Ethylbenzene µg/1 <10 <100 
2-Hexanone µg/1 <10 <100 
Methylene Chloride µg/1 <10 <100 
4-Methyl-2-pentanone µg/1 <10 820 <10 <10 <10 
Styrene µg/1 <10 <100 
1,1,2,2-Tetrachloroethane µg/1 <10 . <100 

Tetrachloroethene µg/1 <10 <100 
Toluene µg/1 <10 <100 
1,1,1-Trichloroethane µg/1 <10 <100 
1,1,2-Trichloroethane µg/1 <10 <100 
Trichloroethene .µg/1 <10 <100 
Vinyl Chloride • µg/1 <10 <100 
Xylenes, Total µg/1 <10 <100 

See footnote11 at end of table. 
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Pa 12 ofl5 
Sam2le Identification and Date 

MW-668 MW-678 MW-688 MW-69S MW-70S 
Parameter Units 21'l7/93 21'l7/93 21'l6193 21'l6193 21'l6/93 

Semivolatile Organics: 
Aaenaphthene ~ <10 <10 
Acena}!hthylene <10 <10 
Bia(~hloroethyl)ether ~ <10 <10 
BiaC2-c:hloroethoxy)methane <10 <10 
Bi1(2-c:hloroisopro'f l)ether ~ <10 <10 
Bis(2-ethylhexyl)p thalate <10 <10 
Benzo(a)p~ne · ~ <10 <10 
Benzo(a)anthracene <10 <10 
Benzo(b)fluoranthene ~ <10 <10 
Benzo(f,h,i)perylene <10 <10 
Benzo( )fluoranthene ~ <10 <10 
4-Bromophe'l?il Phenyl Ether <10 <10 
B:blbeiµyl hthalate ~ <10 <10 
C azole . <10 <10 
C8:eene ~ 

. <10 <10 
4-C loroaniline <10 <10 
2-Chloronaphthalene ~ <10 <10 
2-Chlorophenol <10 <10 
4-Chlorophenyl Phenyl Ether ~ <10 <10 
o-Cresol <10 <10 
~ole ~ <10 <10 . . 

nzo(a,h)anthracene <10 <10 
Dibenzofuran ~ <10 <10 
2,4-Dichloro~enol <10 <10 
1,2-Dichloro nzene ~ <10 .<10 
1,3-Dichlorobenzene <10 <lo 
1,4-Dichlorobenzene ~ <10 <10 
3,3-Dichlorobenzidine <10 <10 
Diethyl Phthalate ~ <10 <10 
Dimethyl Phthalate <10 <10 
2,4-Dimeth~Cihenol ~ <10 <10 
Di-N-butyl thalate <10 14 

_4,6-D~itro_-o-cre!IOl . ~ <50 <50 
2,4-Dinitrotoluene <10 <10 

· 2,6-Dinitrotoluene ~ <10 <10 
Di-N-octyl Phthalate <10 <10 
2,4-Dinitrophenol ~ <50 <50 
Fluoranthene <10 <10 
Fluorene ~ <10 <10 
Hexachlorocyclopentadiene <10 <10 
Hexachlorobenzene j.&gl! . <10 <10 
Hexachlorobutadiene ~ <10 <10 
Hexachloroetharie <10 <10 
Indeno(l,2,3-c,d)pyrene ~ <10 <10 
le~horone <10 <10 
2- ethylnaphthalene ~ <10 <10 
N-Nitroeodiphenylamine <10 <10 
N-Nitroeodi-n-propylamine ~ <10 <10 
NNlhthalene <10 <10 
2- itroanili ne ~ <50 <50 
3-Nitroaniline <50 <50 
4-Nitroaniline ~ <50 <50 
Nitro benzene <10 <10 
2-Nitrophenol ~ <10 . <10 
4-Nitrophenol <50 <50 
~hloro-m-c:reeol ~ <10 <10 

ntachlort>phenol <50 <50 
Phenanthre"e. ~ <10 <10 
Phenol <10 <10 
Pyrene ~ <10 <10 
2,4,5-Trichlorophenol <50 <50 
2,4,6-Trichloro~enol ~ 

<10 <10 
1,2,4-Trichloro nzene <10 <10 

See rootnote11 at end or table. 
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Pa 13 of15 
Sam:ele Identification and Date 

MW-718 MW-728 MW-738 MW-738 MW-748 MW-758 
Parameter Units 21'26193 2'26193 &1'2193 613193 2126193 21'26193 

Total Analyses: 
Fluoride mg/l 54 50 12 12 8.5 38 
Ammonia mg/1N03-N 92 44 0.39 0.39 180 <0.10 
Nitrate-Nitrite mg/lN03-N <0.10 <0.10 2.1 2.1 <0.10 5.8 
Sulfate mg/l 590 1200 800 800 1600 100 
GroaAlpha pCi/l 29±14 7±9 830±120 2600±200 14±4 
GrouBeta pCi/l 140±20 10±14 1300±100 - 930±50 18±4 

Isotopes: 
Uranium-233 & 234 pCi/l 19±1 - 42±13 21000±1000-
Uranium-235 pCi/l 1.1±0.2 8.9±5.7 2100±100 -
Uranium-238 pCi/l 21±1 35±12 25000±1000-
Radium226 pCi/l 1.5±0.5 5.8±0.8 1.4±0.5 
Radium228 pCi/l 11±5 
PotaBBium-40 pCi/l 26.5 
Thorium-228 pCi/l 1.4±0.3 3.5±0.6 0.8±1.0 

. Thorium-230 pCi/l 1.7±0.4 1.2±0.4 o.o±o.4 
Thorium-232 pCi/l 1.1±0.3 1.4±0.4 0.5±0.5 

Total Metala: 
Silver, Total µg/l <6.84 <6.84 16.1 16.1 23.8 <6.84 
Aluminum, Total µgl1 26700 870000 3~000 
Arsenic, Total µg/l 494 17.9 116 16 149 8.27 
Barium, Total µg/l 257 62.2 173 173 152 149 
Beryllium, Total µg/l 11.6 ' 567 253 
Calcium, Total µg/l 48300 416000 5060 5050 9080 40000 
Cadmium, Total µg/l 12.8 9.12 79 79 119 5.65 
Cobalt, Total µg/l 15 117 290 
Chromium, Total µg/l 71.2 30.6 126 126 1580 <10 
Copper, Total µg/l 22.8 66.2 82.2 
Iron, Total µg/l 59600 418000 ,832000 
Mercury, Total µg/l <0.2 <0.2 <0.2 <0.2 <0.2 <0.2· 

Potassium, Total µg/l 97300 21600 ·35100 
Magnesium, Total µg/l 31300 1360 10000 
Manganese, Total · µg/l 20000 155000 266000 
Sodium, Total µg/l 324000 39800 201000 

·Nickel, Total µg/l 107 836 935 935 2380 11.8 
Lead, Total µg/l 13.6 <1 110 110 3.76 10.9 ' 

Antimony, Total µg/l <1.1 43.6 284 <3 <1.1 <29.7 
Selenium, Total µgll <0.8 <0.8 <0.8 <1 <0.8 <0.8 
Tin, Total µg/l 260 200 680 680 1200 <50 
Thallium, Total µg/l <4 <4 <4 
Vanadium, Total µg/l 71.5 214 2640 
Zinc, Total µg/l 72.3 351 1480 
Columbium,.Total µg/l 300 100 600 600 1900 <10 
Tantalum, Total ,µg/l <100 200 400 400 600 40 

See footnotesat·end of table. 
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Parameter 

Dia10lved M!!tals: 
Silver, DiBSOlved 
Arsenic, Disaolved 
Barium, Dissolved 
Calcium, Dissolved 
Cadmium, Dissolved 
Chromium, Dissolved 
Men:111y, Diasolved 
Nickel, DiBSOlved 
1-d, Dissolved 
Antimony, Dissolved 
Selenium, Disaolved 
Tin, Dissolved 
Columbium, DiBSOlved 
Tantalum, DiB10lved 

Volatile Organics: 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride · 
Chlorobenzene 
Dibromochloromethane 
Chloroethane 
Chloromethane 
Chloroform 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethene 
1,2-Dichloropropane 
Cis-1,3-Dichloropropene 
Trans-1,3-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene Chloride 
4-Metbyl-2-pentanone 
Styrene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroelhene 
Vinyl Chloride 
Xylenes, Total 

See footnotes at end of table. 

. Units 

µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 

µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µg/l 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 
µgll 

Table 15 
(Continued) 

Pa 14o!l5 
8aml!le Identification and Date 

MW-718 MW-728 MW-738 MW-738 MW.-748 MW-75S 
2126193 ?J26193 &12193 1V3193 V26193 2126193 

60 27 
'180 910 

230 96 
8000 9900 
190 110 
1400 1500 
<0.2 0.2 
2300 2300 
2 5.2 
<3 4 
<1 <1 
1300 1100 
1400 1500 
900 800 

<10 <10000 <10 
<10 '<10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 21 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 

. <10 <10 <10 
<10 <10 <10 
<10 <10 64 
<10 <10 <10 
<10 ·• <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 33 
<10 <10 <10 
37 <10 120000 41000 83000 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <lo 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 
<10 <10 <10 



Table 16 
(Continued) 

Pa .15 of15 
8am2le Identification and Date 

MW-718 MW-728 MW-738 MW-738 MW-74S MW-75S 
Parameter Units 2/26193 2/26193 &12193 .CJ3/93 2126193 2/26193 

Semivolatile Organics: 

~ Acenaphthene <10 <10 <10 
Acenas3thylene <10 <10 <10 
Bia(k oroethyl)ether ~ <10 <10 <10 
Bia(2-chloroethoxy)methane <10 <10 <10 
Bia(2-chloroisopro"!trl)ether ~ <10 ' - <10 <10 
BiaC2-ethylhexyl)p thalate <10 <10 <10 
Benzo(a)p~ne ~ <10 <10 <10 
Benzo(a)anthracene <10 <10 <10 
Benzo(b)fluoranthene ~ <10 <10 <10 
Be=h,i)perylene <10 <10 <10 
Benzo( )fluoranthene ~ <10 <10 <10 
4-Bromopheipjl Phenyl Ether <10 <10 <10 
B~lbenzyl hthalate ~ <10 <10 <10 
C azole <10 <10 <10 
~sene ~ <10" <10 <10 
4- loroaniline <10 <10 <10 
2-Chloronaphthalene ~ <10 <10 <10 
2-Chlorophenol <10 <10 <10 
4-Cbloropbenyl Phenyl Ether ~ <10 <10 <10 
o-Cresol · <10 <10 <10 
~resole l$l <10 <10 <10 

benzo(a,h)anthracene <10 <10 <10 
Dibenzofuran ~ <10 <10 <10 
2,4-Dichlciro~enol dO <10 <10 
1,2-Dichloro nzene ~ <10 <10 <10 -
1,3-Dichlorobenzene <10 <10 <10 
1,4-Dichlorobenzene ~ <10 <10 <10 
3,3-Dichlorobenzidiile <10 <10 <10 
Dieth)'.1 Phthalate ~ <10 <10 <10 
Dimethyl Phthalate <10 <10 <10 
2,4-Dimeth~&henol ~ <10 <10 <10 
Di-N-butyl thalate <10. <10 36 
4,6-Dinitro-o-cresol ~ <50 <50 <50 
2,4-DinitrotOluene <10 <10 <10 

· 2,6-Dinitrotoluene ~ <10 <10 <10 
Di-N-octyl Phthalate <10 <10 <10 
2,4-Dinitrophenol ~ <50 <50 <50 
Fluoranthene <10 <10 <10 
Fluorene ~ <10 <10 <10 
Hexachlorocyclopentadiene <10 <10 <10 
Hexachlorobenzene ~ <10 do <10 
Hexachlorobutadiene <10 <10- <10 
Hexachloroet.hane . µgl! <10 <10 <10 
Indeno(l,2,3-c,d)pyrene · ~ <10 <10 <10 
IsM,horone <10 <10 <10 
2- ethylnaphthalene ~ <10 <10 <10 
N-Nitroeodiphenylamine <10 <10 <10 
N-Nitrosodi-n-propylamine -~ <10 <10 <10 
N~hthalene <10 <10 <10 
2· itroaniline -~ <50 <50 <50 
3-Nitroaniline <50 <50 <50 
4-Nitroaniline ~ <50 <50 <50 
Nitro benzene <10 <10 <10 
2-Nitrophenol ~ <10 <10 <10 
4-Nitrophenol <50 <50 <50 
~-chloro-m-cresol ~ <10 <10 <10 

entachlorophenol <50 <50 <50 
Phenanthrene ~ <10 <10 <10 
Phenol <10 <10 <10 
Pyrene ~ <10 <10 <10 
2,4,5-Trichlorophenol <50 <50 <50 
2,4,6-THchloro~henol ~ 

<10 <10 <10 
1,2,4-Trichloro enzene <10 <10 <10 r 

Cl)nash denotes not analyzed. 



Table 16 
Chemlatry Data 8ammaey 
Deep Groundwater Zone 

Fans&Ml, Ino. 
Mmkocee, Oklahoma 

Pa lof6 
SamJ:!le Identification and Date 

MW-151D MW-151D MW-151D MW-161D MW-161D 
Parameter Units &'3193 4fl2/93 4/30/93 &'3193 4130/93 

Total Anal)'Bell: 
0.34(1) .(2) Fluoride mg/I 1.1 

Ammonia mg/1N03-N <0.10 0.33 
Nitrate-Nitrite mg/1N03-N 10 0.31 
Sulfate mg/I 5.9 220 
Gro1111Alpha pCi/l 26±11 3:t0.3 ti6 
GrouBeta pCi/l 52±11 16±1 8±5 

laotopea: 
Uranium-233 & 234 pCi/l 9.1±0.8 
Uranium.235 pCi/l 0.4±.<l.2 

• Uranium-238 pCi/l 5.0±0.6 
Radium226 pCi/l 1.2±0.5 
Radium228 pCi/l 0.4±2.1 
Pot.aaaium 40 pCi/l 11.7 
Thorium228 pCi/l 2.1±0.4 
Thorium.·230 pCi/l 0.7±.<l.3 
Thorium-232 pCill 1.3±<1.4 

Metals: 
Silver, Total Jig/I <6.84 <6.84 
Aluminum. Total µg/l 3980 1500 
Anienic, Total µg/l 120 4.6 
Barium, Total µg/l 75.6 80.6 
Beryllium, Tot.al µg/l 1.41 1.83 
Caicium, Total µg/l 20100 43000 
Cadmium, Total µg/l 6.3 <4.04 
Cobalt, Total µg/l . <8.54 <8.54 
Chromium, Total µg/l 15.1 <10 
Copper, Total µg/l 26.3 <3.01 
Iron, Total µg/l 6440 1500 

• Mercury, Tot.al µg/l <0.2 <0.2 
Pota1111ium, Tot.al µg/l . 8550 5680 
Magnesium, Total µg/l 2220 7900 
Manganese, Total µg/l 144 93.7 
Sodium, Total µg/l 130000 154000 
Nickel, Total µg/l <11.1 <11.1 
Lead, Total µg/l 38.8 122 
Antimony, Total µg/l <1.1 <1.1 
Selenium, Total µg/l 4.78 1.03 
Tin, Total µg/l <50 <50 
Thallium, Total µg/l <4 <4 
Vanadium, Total µg/l 15 <5.17 
Zinc, Total µg/l 31.8 13.5 
Columbium, Total µg/l <100 <100 
Tantalum, Total µg/l <100 <100 

See"footnotea at end of table. 



Table 16 
(Continued) 

Pa 2of6 
Sam!!le Identification and Date 

MW-151D MW-151D MW-151D MW-161D MW-161D 
Parameter Units 313193 4122193 4/30/93 &'3193 4130/93 

Volatile Organics: 
Acetone µg/l <10 <10 
Benzene µg/l <10 <10 
Bromodichloromethane µg/l <10 <10 
Bromoform µg/l <10 <10 
Bromoinethane µg/l <10 <10 
2-Butanone µg/l <10 <10 
Carbon Disulfide µg/l <10 <10 
Carbon Tetrachloride µg/l <10 <10 
Chlorobenzene . µg/l <10 <10 

• Dibromochloromethane µg/l <10 <10 
Chloroethane µg/l <10 <10 
Chloromethane µg/l <10 <10 
Chloroform µg/l <10 <10 
1,1-Dichloroethane µg/l <10 <10 
1,2-Dichloroethane µg/l <10 <10 
1,1-Dichloroethene µg/l <10 <10 
1,2-Dichloroethene µg/l <10 <10 
1,2-Dichloropropane µg/l <10 <10 
Cii-1,3-Dichloropropene µg/l <10 <10 
.Tran11-l,3-Dichloropropene µg/l <10 <10 
Ethylbenzene µg/l <10 <10 
2-Hexanone µg/l <10 <10 
Methylene Chloride µg/l <10 <10 
4-Methyl-2-pentanone µg/l <10 <10 <10 <10 
Styrene µg/l <10 <10 
1,1,2,2-Tetrachloroethane µg/l <10 <10 
Tetrachloroethene µg/l <10 <10 
Toluene µg/l <10 <10 

• 1,1,1-Trichloroethane µg/l <10 <10 
1, 1,2-Trichloroethane µg/l <10 <10 
Tricbloroethene µg/l <10 <10 
Vinyl Chloride µg/l <10 <10 
Xylenes, Total µg/l <10 <10 

See footnotes at end of table. 



Table 16 
(Continued) 

Pa 3of6 
SamJ:!le Identification and Date 

MW-151D MW-151D MW-151D MW-161D MW-161D 
Parameter Units &'3193 41'22193 4130/93 &'3193 4130/93 

Semivolatile Organics: 

~ Acenaphthene <10 <10 
AcenaP.hthylene <10 <10 
Bis(2-<:hloroethyl)ether ~ <10 <10 
Bis(2-<:hloroethoxy)methane - <10 <10 
Bis(2-<:hloroisoP.ro~l)ether ~ <10 <10 
Bia(2-ethylhexyl)p thalate <10 <10 
Benzo(a)pyrene ~ 

. <10 <10 
Benzo(a)anthracene <10 <10 
Benzo(b)fluoranthene ~ <10 <10 
Benzo(~ h,i)perylene <10 <10 
Benzo( )fluoranthene 1$1 <10 <10 
4-Bromophepjl Phenyl Ether <10 <10 
B~nzyl hthalate ~ <10 <10 
C ole <10 <10 
~ne ~ <10 <10 
4 roaniline <10 <10 
2-Chloronaphthalene ~ <10 <10 
2-Chlorophenol <10 <10 
4-Chlorophenyl Phenyl Ether 1$1 <10 <10 
o-Cresol <10 <10 
~resols 1$1 <10 <10 

benzo(a,h)anthracene <10 <10 
Dibenzofuran ~ <10 <10 
2,4-Dichlo~enol <10 <10 
1,2-Dichloro nzene ~ <10 <10 
1,3-Dichlorobenzene <10 <10 
1,4-Dichlorobenzene ~ <10 <10 
3,3-Dichlorobenzidine <10 <10 
Diethyl Phthalate 1$1 <10 <10 
Dimethyl Phthalate <10 <10 
2,4-Dimeth~&henol ~ <10 <10 
Di-N-butyl thalate <10 <10 

- - - - -4,6-Dinitro-o-cresol ~ <50 <50 
2,4-Dinitrotoluene <10 <10 
2,6-Dinitrotoluene ~ <10 <10 
Di-N-octyl Phthalate <10 <10 
2,4-Dinitrophenol ~ <50 <50 
Fluoranthene <10 <10 
Fluorene · ~ <10 <10 
Hexachlorocyclopentadiene <10 <10 
Hexachlorobenzene ~ <10 <10 
Hexachlorobutadiene · <10 <10 
Hexachloroethane ~ <10 <10 
Indeno(l,2,3-c,d)pyrene <10 <10 
IsM,horone 1$1 <10 <10 
2- ethylnaphthalene <10 ·<10 
N-Nitrosodiphenylamine ~ <10 <10 
N-Nitrosodi-n-propylamine <10 <10 
N~hthalene ~ <10 <10 
2- itroaniline <50 <50 
3-Nitroaniline ~ <50 <50 
4-Nitroaniline <50 <50 
Nitro benzene ~ <10 <10 
2-Nitrophenol <10 <10 
4-Nitrophenol ~ <50 <50 
~hloro-m-<:resol <10 <10 

ntachlorophenol ~ <50 <50 
Phenanthrene <10 <10 
Phenol ~ <10 <10 
Pyrene <10 <10 
2,4,5-Trichlorophenol ~ <50 <50 
2,4,6-Trichloro~enol <10 <10 
1,2,4-Trichloro nzene µgJl <10 <10 

See footnotes at end of table. 



Table 18 
(Continued) 

Pa 4of6 
Sam:ele Identification and Date 

MW·l67D MW-167D MW-174D MW-174D 
Parameter Units 313193 "'30/93 313193 4130193 

Total Analyses: 
Fluoride mg/l 0.83 o.sa<l> 
Ammonia mgl!N03-N 0.22 0.44 
Nitrate-Nitrite mgl!N03-N 0.55. 0.33 
Sulfate mg/l 51 63 
Grou Alpha pCi/l -1±6 10±10 
GrosaBeta pCi/l 16±5 10±6 

Iaotopes: 
Uranium-233 & 234 pCi/l 
Uranium235 pCi/l 
Uranium-238 pCi/l 
Radium226 pCi/l 
Radium228 pCi/l 
Potassium 40 pCi/l 
Thorium228 pCi/l 
Thorium-230 pCi/l 
Thorium-232 pCi/l 

Metals: 
Silver, Total µg/l di.84 di.84 
Aluminum, Total µg/l 1170 5140 
Arsenic, Total µgl1 3.88 11.3 
Barium, Total µg/l 350 85.4 
Beryllium, Total µg/l 2.94 1.65 
Calcium, Total µg/l 83600 24000 
Cadmium, Total µg/l <4.04 <4.04 
Cobalt, Total µgl1 <8.54 <8.54 
Chromium, Total µg/l <10 11 
Copper, Total µg/l 13.8 17.2 
Iron, Total µg/l 1190 7660 

• Mercury, Total µg/l <0.2 <0.2 
Potassium, Total µg/l 9860 3150 
Magnesium, Total µg/l 21200 4450 
Manganese, Total µg/l 448 166 
Sodium, Total µg/l 83200 171000 
Nickel, Total µg/l <11.1 <11.1 
Lead, Total µg/l 8.71 9.2 
Antimony, Total µg/l <1.1 <1.1 
Selenium, Total µg/l °<l 3.02 
Tin, Total µg/I <50 <50 
Thallium, Total µg/l <4 <4 
Vanadium, Total µg/l <5.17 23.4 
Zinc, Total µg/l 17 52.7 
Columbium, Total µg/l <100 <100 
Tantalum, Total µg/l <100 <100 

See footnotes at end of table. 



Table 18 
(Continued) 

Pa e 5of6 
Saml!le Identification and Date 

MW-167D MW-167D MW-174D MW-174D 
Parameter Units 313193 4130193 313193 4130193 

Volatile Organics: 
Acetone µg/l <10 <10 
Benzene µg/l <10 <10· 
Bromodichloromethane µg/l <10 <10 
Bromoform µg/l <10 <10 
B:romomethane µg/l <10 <10 
2-Butanone µg/l <10 <10 
Carbon Disulfide µg/l <10 <10 
Carbon Tetrachloride µg/l <10 <10 
Chlorobenzene µg/l <10 <10 
Dibromochlo:romethane µg/l <10 <10 
Chloroethane µg/l <10 <10 
Chloromethane µg/l <10 <10 
Chloroform µg/l <10 <10 
1, 1-Dichloroethane µg/l <10 <10 

· 1,2-Dichloroethane µg/l <10 <10 
1.1-Dichloroethene µg/l <10 <10 
1,2-Dichloroethene µg/l <10 <10 
1.2-Dichloropropane µg/l <10 . <10 
Cis-1,3-Dichloropropene µg/l <10 <10 
Trami-1,3-Dichloropropene µg/l <10 <10 
Ethylbenzene µg/l <10 <10 
2-Hexanone µg/l <10 <10 
Methylene Chloride µg/l <10 <10 
4-Methyl-2-pentanone µg/l <10 <10 13 <10 
Styrene µg/l <10 <10 
1,1,2,2-Tetrachloroethane µg/l <10 <10 
Tetrachloroethene µg/l <10 <10 
Toluene µg/l <10 <10' 

• 1,1,1-Trichloroethane µg/l <10 <10 
1, 1,2-Trichloroethane µg/l <10 <10 
Trichloroethene µg/l <10 <10 
Vinyl Chloride µg/l <10 <10 
Xylenes, Total µg/l <10 <10 

See footnotes at end of table. 



Cl>Fluoride concentration was resampled on April 2, 1993 for comparison of results indicated on March 3, 
1993 for MW -l51D and MW -l 74D. The March 3 result was 2.3 and 9.3 milligrams per liter respectively. 

<2>nuh denotes not analyzed. 



Table 17 
Background Soil Radioactivity Analysis Results<O · 

Fansteel, Inc. 
Muskogee, Oklahoma 

Pa 1 of2 
Sample Gross Gross 
Number Alpha Beta Uranium<2> Radium-226 Radium-228 Thorium<3> 

1 14 ± 5 21±5 0.3 0.96 ± 0.13 1.2 ± 0.2 3.2 
2 11±6 26 ± ·5 0.3 0.97 ± 0.13 1.2 ± 0.3. 2.8 
3 10 ± 5 8±5 0.8 0.86 ± 0.13 0.52 ± 0.15 1.0 
4 20 ± 6 23 ± 5 0.8 0.90 ± 0.13 1.3 ± 0.2 2.4 
5 16 ± 6 26 ± 5 1.0 0.90 ± 0.13 1.1 ± 0.2 4.9 
6 21±6 24 ± 5 0.8 0.81 ± 0.13 .1.4 ± 0.2 ·5.9 
7 20 ± 4 23 ± 5 0.8 0.88 ± 0.13 1.2 ± 0.2 2.7 
8 18 ± 6 19 ± 5 0.9 0.83 ± 0.13 1.3 ± 0.2 4.7 
9 2±4 13 ± 5. 3.1 1.1 ± 0.1 0.65 ± 0.15 2.2 
10 18 ± 6 21±5 0.7 1.0 ± 0.1 1.4 ± 0.1 4.2 
11 13 ± 5 25 ± 5 1.5 0.95 ± 0.12 1.3 ± 0.2 2.9 
12 16 ± 5 14 ± 5 1.6 0.99 ± 0.14 1.2 ± 0.2 3.4 
13 18 ± 5 18 ± 5 1.3 1.1 ± 0.1 1.4 ± 0.2 4.1 
14 18 ± 6 18 ± 5 1.6 1.0 ± 0.1 0.96 ± 0.22 3.3 
15 22 ± 6 15 ± 5 2.1 0.95 ± 0.12 1.4 ± 0.2 3.4 
16 13 ± 5 22 ± 5 1.6 1.1 ± 0.1 1.2 ± 0.2 3.7 
17 11±5 23 ± 5 1.0 0.92 ± 0.13 1.0 ± 0.2 3.5 
18 20 ± 6 18 ± 5 1.3 0.80 ± 0.12 1.2 ± 0.2 3.0 
19 13 ± 5 24 ± 5 0.3 0.91 ± 0.11 1.1 ± 0.2 3.7 
20 18 ± 6 18 ± 5 1.4 1.1 ± 0.2 1.4 ± 0.2 2.5 
21 14 ± 5 24 ± 5 0.9 1.1 ± 0.1 1.4 ± 0.2 2.9 
22 12 ± 5 24 ± 5 1.1 0.91 0.14 1.1 ± 0.2 3.2 
23 18 ± 6 24 ± 5 1.1 1.0 ± 0.1 1.1 ± 0.2 3.1 

See footnotes at end of table. 



• 
Table 17 

(Continued) 

Sample Grose Gross 
Number Alpha Beta Uranium<2> 

24 10 ± 4 13 ± 5 0,8 
25 11±5 22 ± 5 0.2 
26 19 ± 6 . 25 ± 5 1.4 
27 15 ± 6 19 ± 5 0.7 
28 17 ± 5 19 ± 5 1.7 
29 13 ± 5 19 ± 5 1.5 
30 18 ± 6 28 ± 5 0.1 

Average 15.6 20.5 1.08 
Standard 4.5 4.6 0.62 
Deviation 
Maximum 22 ± 6 28 ± 5 3.1 

m All results presented in this table are in picocuries per gram. 

<2>uranium concentrations include U-238, U-235, and U-234. 

<3>Throium concentrations include Th-22P, Th-230, and Th-232. 

Radium-226 

0.95 ± 0.12 
0.74 ± 0.12 
0.98 ± 0.13 
0.98 ± 0.14 
0.95 ± 0.13 
0.81 ± 0.14 
1.1 ± 0.1 

0.95 
0.10 

1.1 ± 0.2. 

-., . 

Pa 2 of2 

Radium-228 Thorium<3> 

0.87 ± 0.19. 3.7 
1.1 ± 0.2 3.6 
1.2 ± 0.2 3.9 
0.95 ± 0.21 3.7 
1.2 ± 0.2 3.5 
0.98 ± 0.21 2.2 
1.4 ± 0.2 2.7 

1.16 3.33 
0.22 0.92 

1.4 ± 0.2 5.9 



. ...,_ 

Table 18 . 
Site Grounds. Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 

Grounds. Surface East Plant. GD-DIRT-EAST 

llllliiiiiiiiiilliii==-
GOOOl 
G0002 
G0003 
G0004 

·Gooo5 
G0006 
G0007 
G0008 
G0009 
GOOlO 
GOOll 
G0012 
G0013 
60014 
G0015 
G0016 
G0017 
G0018 
G0019 
60020 
60021 
60022 
60033 
G0034 
G0035 
60036 
G0037 
60038 
G0039 
G0040 
GOOH 
G0042 
G0043 
60044 
G0045 
60046 
.60047 
60048 
60049 
60050 
60051 
G0052 

0 04/26/93 
0 Oli/26/93 
0. Olt/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
o 01i126/93 
0 Oli/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 Oli/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 04/26/93 
0 Oli/26/93 
0 04/26/93. 
0 04/26/93 

14 
16 
20 
23 
24 
13 
13 
17 
32 
21 
13 
28 
19 
19 
14 
32 

6 
· 17 

36 
23 
14 
14 
15 
16 
28 
20 
27 
27 
20 
24 
14 
31t 
26 
29 
11 
23 
23 
27 
31 
41 
16 
21 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11. 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

ID • Indistinguishable from Background 
CI • Confidence Interval 

16 
27 
48 
64 
69 
11 
11 
32 

112 
53 
11 
91 
43 
43 
16 

112 
ID 
32 

133 
64 
16 
16 
21 
27 
91 
48 
85 
85 
48 
69 
16 

123 
80 
96 
·ID 
64 
64 
85 

107 
160 

27 
53 

10 
10 
11 
12 
12· 
10 
10 
11 
13 
11 
10 
12 
11 
11 
10 
13 

8 
11 
14 
12 
10 
10 
10 
10 
12 
11 
12 
12 
11 
12 
10 
13 
12 
13 

9 
12 
12 
12 
13 
14 
10 
11 

71 
70 
74 
89 
73 
79 
74 
73 
73 
70 
89 
95 
85 
72 
63 
81 
74 
61 
70 
83 
74 
84 
75 
65 
85 
69 
89 
64 
83 
64 
80 
96 
76 
95 
83 
81 
89 
96 
90 
70 
78 

109 

SS 
S5 
55 
55 
55 
S5 
S5 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 

'SS 
SS 
SS 
SS 
SS 
SS 
SS 
5S 
SS 
SS 
SS 
SS 
SS 
SS 
S5 
SS 
SS 

S43 
S09 
64S 

11S4 
611 
81S 
64S 
611 
611 
S09 

llSli 
13S8 
1019 

S77 
272 
883 
64S 
204 
S09 
9S1 
64S 
98S 
679 

. 340 
1019 

47S 
11S4 

306 
9S1 
306 
849 

1392 
713 

13S8 
9S1 
883 

11S4 
1392 
1188 
S09 
781 

1834 

•.' 

18349 
18891, 
1960S 
20Sl6 
20990 
20800 
21734 
24826 
24021 
2332S 
22271 
21834 
21608 
20427 
20483 
l9S86 
19070 
1972S 
16796 
16716 
18917 
17SSO 
17SS1 
20S73 
216S3 
22196 
23914 
24876 
26966 
2917S 
31469 
32930 
32046 
313.52 
31190 
28369' 
30001i 
28li99 
29202 
27851, 
26997 
23810 

8056 
8056 
8056 
8056 
8056. 
8056 
8056 
8056 
8056 
8056 
80S6 
0056 
8056 
8056 
8056 
8056 
8056 
8056 
8056 
8056 
8056 
8056 
8056 
8056 
6056 
8056 
8056 
6056 
6056 
8056 
8056 
8056 
80S6 
8056 
6056 
8056 
8056 
6056 
8056 
6056 
6056 
6056 

Alpha ahading indicate• radioactivity >200dpm/100cm• 
Beta shading indicates radioactivity >1000dpm/100cm2 



.... "' 

Table 18 •• 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 

(Continued) 

Page 2 

Grounds Surface East Plant GD-DIRT-EAST 

llllliitiiiiiiiiiiii==-
G0053 O 04/26/93 23 11 6ti 12 91 55 . 1222 2ti 23372 22813 8056 
G0054 O 04/26/93 40 11 155 H 96 55 1392 25 216ti0 22285 8056 
G0055 O 04/26/93 14 11 16 10 H 55 645 23 23070 22522 8056 
G0056 0 Oti/26/93 12 11 5 10 71 55 543 22 22622 22146 8056 
G0057 0 04/26/93 7 11 ID 8 73 55 611 23 19346 24247 8056 
G0058 0 04/26/93 lit 11 16 10 72 - 55 . 577 23 22222 28769 8056 
G0059 0 04/26/93 13 11 11 10 99 55 H94 25 26'i60 23551 8056 
G0060 0 04/26/93 26 11 80 12 66 55 374 22 29672 26185 8056 
G0061 0 04/26/93 25 11 75 12 87 55 1087 2'i 28298 26112 8056 
G0062 0 04/26/93 14 11 16 10 81 55 883 23 31617 30308 8056 
G0063 0 04/26/93 29 11 96 13 87 55 1087 2ti 318U 26tiO'i 8058 
G006ti o OV26/93 7 11 ID 8 80 55 849 23 32833 26615 · 8056 
G006S 0 04/26/93 10 11 ID 9 H SS 6ti5 23 34887 26162 80S8 
G0066 0 Oti/26/93 18 11 37 11 100 5S 1S28 25 3S101 31167 .8056 
G0067 0 04/26/93 29 11 96 13 82 55 917 23 3358ti 33808 8058. 
G0068 0 04/26/93 16 11 27 10 85 5S 1019 24 31"7.5 31318 8056 
G0069 0 Oo\/26/93 21 11 .53 11 98 S5 1"60 2S 3348.5 31962 80S6 
G0070 0 04/26/93 20 11 48 11 92 S5 12S6 24 28778 2763.\ 8056 
G0071 0 04/26/93 22 11 59 11 90 55 1188 24 26213 2"705 8056 
G0072 0 04/26/93 25 11 7S 12 68 55 "41 22 24810 23200 80S6 
G0073 0 04/26/93 lS 11 21 10 79 5S 81S 23 21912 19361 80S6 
G0074 0 . 04/26/93 17 11 32 11 86 55 10S3 24 211193 16781 . 80S6 
G0075 0 Oo\/26/93 9 11 ID 9 76 SS 713 23 18032 17278 80S6 
G0076 0 04/26/93 lS 11 21 10 89 S5 11S4 24 19498 17187 80S6 
G0087 0 04/27 /93 11 7 21 8 81 49 1087 23 19626 19742 7123 
G0088 0 04/27/93 10 7 16 8 82 49 1121 23 1803.\ 21060 7123 
G0089 0 04/27/93 12 7 27 9 69 49 679 22 18977 22190 7123 
G0090 0 04/27/93 11 7 21 8 71 49 747 22 18"73 229li7 7123 
G0091 0 04/27/93 9 7 11 8 67 49 611 22 18526 24666 7123 
G0092 0 04/27/93 12 7 27 9 78 49 98S 23 2231t6 29"23 7123 
G0093 0 04/27/93 15 7 43 9 71 49 7"7 . 22 267S8 33438 7123 
G0094 0 04/27/93 18 7 .59 10 98 49 1664 24 2S243 34929 7123 
G009S 0 04/27/93 12 7 27 9 67 49 611 22 25811 . 37347 7123 
G0096 0 04/27/93 12 7 27 9 80 49 1053 23 2S875 3881S 7123 
G0097 0 04/27/93 5 7 ID 7 61 49 407 21 26442 39730 7123 
G0098 0 04/27/93 16 7 48 10 63 49 475 21 27123 39088 7123 
G0099 0 04/27/93 18 7 59 10 73 49 81S 22 28271 4326S 7123 
GOlOO 0 04/27/93 19 7 64 10 72 49 71!1 22 2879'i 41406 7123 
G0101 0 04/27/93 19 7 64 10 100 49 1732 24 28S40 413"7 7123 
G0102 0 04/27/93 15 7 43 9 89 49 13S8 23 30899 39828 7123 
G0103 0 04/27/93 18 7 59 10 100 49 1732 24 29131. 36912 7123 
G0104 0 04/27/93 30 7 123 12 102 49 1800 25 2816S 34198 7123 

ID • Indistinguishable from Background Alpha shading indicate• radioactivity >200dpn/100cm• 
CI • Confidence Interval Beta shading indicate• radioactivity >iOOOdpn/100cm2 



Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Grounds. Sur!sce Eest Plant GD-DIRT-EAST 

lillliiiiiiiiiii1Bmw-
G0105 O 04/27/93 12 7 27 9 59 49 340 21 23109 30285 7123 
G0106 0 04/27 /93 10 7 16 8 65 49 543 21 23149 22667 7123 
G0107 0 0~/27 /93 13 7 32 9 95 49 1562 24 22838 28681 7123 
G0108 0 04/27 /93 12 7 27 9 77 49 951 22 24223 24988 7123 
G0109 0 04/27/93 14 7 37 9 67 49 611 22 22141 2li294 7123 
GOllO 0 04/27 /93 14 7 37 9 93 49 1494 24 23971 20241 7123 
GOlll 0 04/27 /93 19 7 64 10 89 49 1358 23 24049 22694 7123 
G0112 O 04/27 /93 20 7 69 10 92. 49 1460 24 27175 31247 7123 
G0113 O 04/27 /93 23 7 85 11 109 '<9 2037 25 32887 30969 7123 
G0114 0 04/27 /93 10 7 16 8 · 89 li9 1358 23 31084 27309 7123 
G0115 0 04/27 /93 27 7 107 12 101 49 1766 24. 35079 29240 7123 
G0116 0 04/27/93 12 7 27 9 86 49 1256 23 38229 31471 7123 
G0117 0 04/27/93 24 7 91 11 92 49 1460 24 39816 39595 7123 
G0118 0 04/27 /93 16 7 48 10 100 49 1732 24 41291 36743 7123 
G0119 0 04/27 /93 35 7 149 13 128 49 2683 27 44677 38492 7123 
G0120 0 04/27 /93 21 · 7 75 11 116 49 2275 26 44111 38223 7123 
G012l 0 04/27/93 26 7 101 11 88 49 1324 23 45318 50203 7123 
G0122 0 04/27 /93 24 7 91 11 105 49 1902 25 43243 46606 7123 
G0123 0 04/27/93 15 7 43 9 93 49 1494 24 43677 44879 7123 
G0124 0 04/27/93 18 7 59 10 114 49 2207 26 41532 41821 7123 
G0125 0 04/27 /93 18 7 59 10 110 49 2071 25 36817 38712 7123 
G0126 0 04/27 /93 11 7 21 8 77 49 951 22 30468 25823 7123 
G0127 0 04/27 /93 10 7 16 8 106 49 1935 25 28762 30169 7123 
G0128 O 04/27/93 7 7 ID 7 84 .49 1188 23 19242 28225 7123 
G0129 0 04/27/93 10 7 16 8 · 89 49 1358 23 23057 26502 7123 
G0130 0 04/27/93 11 7 21 8 72 49 781 22 21445 24667 7123 
G0131 0 04/27/93 21 7 75 11 95 49 1562 24 19246 22534 7123 
G0132 0 04/27/93 15 7 43 9 65 49 543 21 20084 19522 7123 
G0143 0 04/27/93 8 7 5 8 80 49 1053 23 20171 20730 7123 
G0144 0 04/27 /93 12 7 27 9 74 49 849 22 19218 25445 7123 
G0145 0 04/27/93 15 7 43 9 84 49 1188 23 20775 27276 7123 
G0146 0 04/27/93 18 7 59 10 83 49 1154 23 27688 31288 7123 
GOl47 0 04/27/93 23 7 65 11 64 49 509 21 23339 32705 7123 
G0148 0 04/27/93 12 7 27 9 94 49 1528 24 28424 39374 7123 
G0149 0 04/27 /93 20 7 69 10 124 49 2547 26 38099 46'i54 7123 
Go150 o 04121193 43 1 192 14 197 49 ::::=:=:=::sols.• 31 43125 52816 1123 
G0151 a 04/27 /93 51 . 1 mmmn.1::~ 15 154 49 3565 28 46925 57832 1123 

~~~~! ~ ~:~:;~:~ :: ; ::rnm~~~m· i; i~: :: :~~~ ~~ ~~~~: ::~!~ ;i:~ 
G0154 0 04/27 /93 30 7 123 12 130 49 2750 27 57195 73436 7123 
G0155 0 04/27/93 43 7 192 14 160 49 3769 29 56153 76452 7123 
G0156 0 04/27193 35 7 149 13 138 49 3022 27 56540 67583 7123 

ID • Indistinguishable !rem Background. 
CI • Con!idence Interval 

Alpha shading indicate• radioactivity >200dpm/100cm• 
Beta shading indicates radioactivity >1000dpm/lOOcm2 



Site • 1 
Table 18 

Grounds Instrument Results 
R~dioactivity Survey 

Fansteel, Inc. 
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Page 4 

Grounds Surface East Plant GD-DIRT-EAST 

lllll&iiiiiiiiiii==~ 
G0157 O Oii/27/93 28 7 112 12 129 .. 9 2716 27 50920 69787 7123 

~~~~: ~ ~:~~;~:~ ~! ; Itmi.fi:;, ~: ~~~ ' :: :~~: ~: :~~~~ :~~:: ;~~~ 
G0160 O 04/27 /93 23 7 85 11 113 .. 9. 2173 25 .. 0780 46462 7123 
G0161 O 04/27/93 14 7 37 9 80 .. 9 1053 23 31609 37779 7123 
G0162 0 04/27/93 15 7 43 9 7.3 .. 9 815 22 30955 2M64 7123 
G0163 O 0 .. /27/93 12 7 27 9 86 .. 9 1256 23 27834 36042 7123 
G016.. 0 0 .. /27/93 18 1 59 10 78 .. 9 985 23 30589 25666 7123 
G0165 O 0'4/27/93 17 7 53 10 87 .. 9 1290 23 25105 25977 7123 
G0166. 0 0 .. /27/93 8 7 5 8 78 .. 9 985. 23 22923 20125 7123 

~~~:~ ~ ~:~~~~:~ :: ~ r:mnii~::~~ ~! ~~! :: · ~:~~ ~: ~:~~~ ~~:!! ~~~~ 
G0169 0 0 .. /27/93 9 1 11 8 82 .. 9 1121 23 312U 34975 7123 
G0170 O 0 .. /27/93 20 7 69 10 87 ... 9 1290 23 309U 37332 7123 
G0171 · 0 0 .. /27/93 20 7 69 10 68 .. 9 6 .. 5 22 33633 .. 097.. 7123 
G0172 O 0 .. /28/93 .. 5 8 197 15 95 51 149.. 2.. ..5170 5 .. 9U BU .. 
G0173 0 0 .. /28/93 40 8 171 U 96 51 1528 24 53 .. 91 98031 8U4 
G0175 0 05/20/93 15 7 .. 4 9 87 51 1 .. 52 · 23 11565 13179 301 

- G0176 0 05/20/93 17 1 56 10 77 5.1 10 .. 8 23 116 .. 8 10866 3 .. 71 
G0177 0 05/20/93 20 7 72 10 97 51 1855 24 12949 11183 301 
G0178 0 05/20/93 7 7 ID 7 77 51 10 .. 8 23 8333 8186 3471 
G0179 0 05/20/93 3 7 ID 6 76 51 1008 23 7656 7651 301 
G0180 0 05/20/93 10 7 17 8 67 51 6 .. 5 22 6685 6319 301 
G0191 0 05/20/93 17 7 56 10 83 51 1290 23 5584 5255 3471 
G0192 0 05/20/93 8 7 6 8 . 68 51 685 22 7208 5406 301 
G0193 0 05/20/93 19 7 67 10 . 70 51 766 22 7747 51118 3471 
G019.. 0 05/20/93 15 7 44 9 82 51 1250 23 9287 8239 3471 
G0195 0 05/20/93 15 7 44 9 115 51 2581 26 10066 9548 3471 
G0196 0 05/20/93 18 7 61 10 136 51 3U7 27 12678 13043 3471 
G0197 0 0 .. /28/93 35 144 13 109 51 1969 25 58213 121936 84U 
G0198 o o.,/28/93 36 1ii9 13 93 51 1426 .2.. 5095 6937., au., 

~~!~~ ~ ~:~~:~:~ !~ m:mm~i.im ~: 1~~ ~~ !~~~ ~: :~~~~ ::!:~ ::~: 
G0201 0 0 .. /28/93 22 75 11 83 51 1087 23 32712 33363 8 .. U 
G0202 0 0 .. /28/93 19 59 10 79 51 951 23 29135 29141 84U 
G0203 0 0 .. /28/93 2.. 85 11 U2 51 3090 28 1949.. 008 8414 
G020.. 0 0 .. /28/93 12 21 9 ·213 51 :?Ks!ioi• 32 8008 86667 84U 
G0205 O 04/Z8/93 Z.. 85 11 86 51 1168 23 38473 40372 84U 
G0206 0 .04/28/93 12 21 9 101 51 1698 25 36053 .. 4137 84U 
G0207 0. 04/28/93 21 69 11 81 51 1019 23 37000 46218 84U 
G0208 0 Oli/28/93 24 85 11 108 51 1935 25 . 43U3 51244 8414 
G0209 0 Oli/28/93 26 96 12 91 51 1358 2.. 59604 90161 841 .. 

ID • Indistinguishable from Background Alpha shading indicates redioactivlty >200dpn/100cm' 
Cl • Confidence Interval. Beta shading indicates radioactivity >1000dpm/100cm2 
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Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Grounds Surface East Plent GD-DIRT-EAST 

llllliiiiiiiiiiiiii==tl-
G0210 0 05/20/93 49 7 )f~tt.).!f: 15 117 51 2661 26 13821 18189 3471 
G0211 0 05(20/93 12 7 28 9 79 51 1129 23 9730 7877 3471 
G0212 0 05/20/93 20 7 72 10 83 51 1290 23 10669 8848 3471 
G0213 O 05/20/93 3 7 ID 6 63 51 · 484 21 8379 7422 3471 
G0214 0 05/20/93 14 
G0215 0 05/20/93 6 
G0226 0 05/20/93 12 
G0227 0 05/20/93 6 
G0228 0 05/20/93 19 
G0229 0 05/20/93 16 
G0230 0 05/20/93 19 
G0231 0 05/20/93 19 
G0232 0 04/28/93 12 
G0233 0 04/28/93 17 
G0234 0 04/28/93 8 
G0235 0 04/28/93 15 
G0236 0 04/28/93 25 
G0237 0 04/28/93 . 19 
G0238 0 04/28/93 16 
G0239 0 04/28/93 19 
G0240 0 04/28/93 19 
G0241 0 04/28/93 11 
G0242 0 05/21/93 6 
G0243 0 05/21/93 11 
G0244 0 05/21/93 8 
G0245 0 OS/21/93 21 
G0246 0 05/20/93 21 
G0247 0 OS/20/93 19 
G0248 0 OS/20/93 24 
G0249 0 05/20/93 13 
G0250 0 OS/20/93 16 
G02Sl 0 OS/20/93 13 
G0262 0 OS/20/93 S 
G0263 0 OS/20/93 11 
G0264 0 OS/20/93 7 
G026S 0 05/20/93 48 
G0266 0 05/20/93 28 
G0267 0 OS/20/93 8 
G0268 0 OS/21/93 17 
G0269 0 OS/21/93 14 
G0270 O 04/26/93 107 
G0271 0 04/28/93 15 

7 39 
7 ID 
7 28 
7 ID 
7 67 
7 so 
7 67 
7 67 
8 ·21 
8 48 
8 ID 
8 37 
8 91 
8 S9 
8 43 
8 S9 
8 S9 
8 16 
s 6 
s 33 
s 17 
s 89 
7 78 
7 67 
7 94 
7 33 
7 so 
7 33 
7 ID 
7 22 

~ :n:ma!im 
7 117 
7 6 
s 67 

~ rn111iim 
8 37 

ID • Indistinguishable from Background 
CI • Confidence Interval 

9 
7 
9 
i 

10 
10 
10 
10 

9 
10 

8 
10 
11 
10 
10 
10 
10 

9 
7 
8 
7 

10 
11 
10 
11 

9 
10 

9 
7 
8 
7 

lS 
12 

8 
9 
9 

21 
10 

73 
48 
67 
69 
81 
71 
91 

148 
77 
77 

108 
103 
100 
296 
104 
843 
717 
S82 

78 
S4 
73 

13S 
118 

90 
108 

74 
78 
51 
58 
64 
77 

111 
90 
67 
73 
87 

127 
460 

51 687 
51 ID 
51 645 
51 1532 
51 1210 

. 51 806 
Sl 1613 
51 3911 
Sl 883 
Sl 883 
Sl 193S 
Sl 1766 
51 1664 
51 Jil'e3i9.; 
Sl 1800 

~~ :11111:~1~:i~~ 
40 1532 
40 565 
'40 1331 
40 3631 
51 2702 
51 1S73 
51 2298 
51 927 
51 ·1089 
51 ID 
51 282 
51 1331 
51 1048 
51 . 2419 
51 1573 
51 1452 
40 1331 
40 1695 
51 2561 
51 ~?H8e8• 

22 8046 7307 3471 
20 6029 4592 3471 
22 6160 5677 3471 
24 7376 7091 3471 
23 7808 7643 3471 
22 8647 9329 3471 
24 8970 9426 3471 
28 12811 17351 3471 
23 60668 88779 8414 
23 46046 53363 8414 
2S 4S70S 44563 8414 
25 43197 4533S 8414 
25 48755 46643 8414 
37 100506 115491 6414 
2S 27688 36S82 8414 
60 3168S6 241466 8414 
55 250407 201930 8414 
50 150767 133483 6414 
22 9586 11242 3174 
19 1036S 8471 3174 
21 11429 11501 3174 
26 19171 23302 3174 
26 13034 17941 3471 
24 i1606 10724 3471 
2S 12227 11359 3471 
22 8809 8422 3471 
23 8622 7464 3471 
20 5404 5997 3471 
21 3304 5074 3471 
23 7392 8329 3471 
23 7667 6S38 3471 
25 12908 8594 3471 
24 100S5 7550 3471 
23 9915 13799 3471 
21 13876 1S813 3174 
23 12392 
27 45388 
45 200537 

12732 3174 
54442 8414 

186386 8414 
Alpha shading indicates radioactivity >200dpn/100cm~ 
Beta shading indicates radioactivity >1000dpn/100cm2 
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Grounds. Surfaca East Plant GD-DIRT-EAST 

11111iiiiiiimaiiiii:r=-
GOZ7Z 
GOZ73 
GOZ7" 
GOZ75 
GOZ76 
GOZ77 
GOZ78 
GOZ79 
GOZ80 
GOZ81 
GOZ8Z 
GOZ83 
GOZ8ti, 
GOZ85 
GOZ86 
GOZ87 
GOZ88 
GOZ88 
G0317 
G0318 
G0319 
G03ZO 
G03Z1 
G03ZZ 
G03Z3 
G032ti, 
G0325 
G0326 
G03Z7 
G0328 
G03Z9 
G0330 
G0331 
G0332 
G0333 
G0334 
G0335 
G0336 
G0337 
G0338 
G0339 
G0340 

0 OVZ8/93 
0 04/28/93 
0 04/28/93 
0 04/28/93 
0 04/28/93 
0 04/28/93 
0 04/28/93 
0 04/28/93 
0 05/20/93 
0 05/Zl/93 
0 05/21/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/Z0/93 
0 05/20/93 
0 05/26/93 
0 05/26/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/Z0/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 05/20/93 
0 Oti,/28/93 
0 04/28/93 
0 04/28/93 
0 04/28/93 
0 04/28/93 
0 04/28/93 
O OV28/93 
0 04/28/93 
0 04/28/93 

19 
17 
"1 
13 

8 
37 
15 
32 

8 
1" 
12 
12 
23 
22 
16 
11 
13 
12 

7 

1" 
21 
17 
11 
15 
52 
19 
.... 
21 
lli, 
13 
10 

8 
16 
24 
14 
11 
28 
38 
38 
37 
20 
19 

8 59 
8 li,8 
8 176 
8 27 
8 ID 
8 155 
8 37 
8 128 
7 6 
5 50 
5 39 
7 28 
7 89 
7 83 
7 50 
7 22 
7 33 

11 5 
11 

7 
7 
7 
7 

ID 
39 
78 
56 
22 

~ thfi;.&=: 
7 
7 
7 78 
7 39 
7 33 
7 17 
7 6 
7 50 
8 . 85 
8 32 
8 16 
8 107 
8 160 
8 160 
8 155 
8 6li, 
8 59 

ID • Indistinguishable from Background 
CI • Confidence Interval 

10 
10 
14 

9 
8 

13 
10 
13 

8 
9 
8 
9 

11 
11 
10 

8 
9 

10 
8 
9 

11 
10 

8 
9 

15 
10 
1" 
11 

9 
9 
8 
8 

10 
11 

9 
9 

12 
1" 
1" 
13 
11 
10 

64ti, 
819 

1363 
647 
330 
772 
341 
l91i, 
82 
79 

103 
68 
76 
89 
65 
81 
67 
li,9 
43 
58 
68 
92 
83 
69 

201 
113 
35ti, 
113 
116 

93 
85 
80 
73 

336 
203 
298 
809 

93 
120 
389 
21i,2 
256 

51 :,.:201~6· 

51 (.26078~ 
51 ( ti4SSO• 

51 ''" 202:!8• 
51 :;. 947ti• 

~~ i'::.;~:::l: 
51 4856 
51 1250 
ti,O 1573 
ti,O 25ti,O 
51 685 
51. 1008 
51 1532 
51 565 
51 1210 
51 61i,5 
ti,9 ID 
49 ID 
51 282 
51 685 
51 1653 
51 1290 
51 726 
·51 Ji&o .. 84 
51 2500 
51 :;::::12218~ 
51 2500 

. 51 2621 
51 1694 
51 1371 
51 1169 
51 887 
51 t}@iij~ 

~~ !li!·li!i~::i: 
51 1426 
51 2343 

:~ ii!JJiJ~~!i~:: 

53 209728 160169 
59 302511 244157 
75 262803 138700 
53 227408 195905 
39 136854 12941i,6 
57 281481 218044 
ti,O 123910 132711 
31 71945 62li,67 
23 10999 
22 10653 
z1i, 13436 
22 9340 
23 10386 
24 1091i,5 
22 8653 
23 7762 
22 6790 
20 3898 
19 5236 
21 6480 
22 7097 
24 9809 
23 9612 
22 8570 
32 13123 
26 17050 
ti,O 44331 
26 19853 
26 20066 
24 15035 
23 12510 
23 11719 
22 11092 

12681 
12419 
17762 
11653 
10312 
10119 

8350 
7316 
7130 
li,317 
5195 
li,302 
"771 
76ti,O 
6100 
6820 

15571 
31765 
52367 
32567 
23362 
19850 
1"140 
11927 
12810 

39 121562 113759 
32 65756 80ti,16 
37 111893 lOli,069 
59 2841i,97 238682 
2ti, 32155 ti,6909 
26 35130 31i,070 
li,2 119323 12160ti, 
31i, 88081 92415 
35 8680li, 88343 

841" 
81,lli, 
841'1 
8414 
8414 
8414 
841" 
841 .. 
3471 
3174 
3174 
3"71 
31i,71 
3471 
31i,71 
3471 
3471 
2976 
2976 
31i,71 
3471 
3471 
3"71 
3471 
3li71 
3471 
3"71 
31i71 
3"71 
3"71 
3"71 
3li71 
3471 
841" 

841" 
841" 
841" 
841" 
8414 
8414 
8414 
841" 

Alpha shading indicate• radioactivity >200dpn/100cm• 
Beta shading indicates radioactivity >1000dpn/100cm2 
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Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Page 7 _ 

Grounds Surface East Plant GD-DIRT-EAST 

llllliiiiiiiiiiiiiii=tl-
G03"1 0 04/28/93 15 8 37 10 492 51 .·::; 14975" 47 178371 142982 8414 
G0342 0 04/28/93 17 8 48 10 449 51 '.13514~ 45 167188 135235 84H 
G0343 0 05/20/93 10 7 17 8. 58 51 282 21 10136 12034 3471 
GU344 0 05/25/93 11 4 36 8 80 42 1532 22 11827 12836 2954 

~~!:~ ~ ~~~~~~:! 3!~ : 1:\::::!l!~~I~~ ~: :~! :~ .:'~~~~~: !~ :~~~: ~:~~~ ~:~: 
G0347 O 05/25/93 SS 4 /ft't62::: 15 144 42 4113 27 12678 16469 2954 
G0348 0 05/25/93 20 4 82 10 84 42 1694 22 10941 16384 2954 
G0349 0 05/25/93 14 4 51 8 92 42 2016 23 11580 16488 2954 
G0350 0 05/25/93 11 4 36 8 82 42 1613 22 12631 16808 2954 
G0351 0 05/25/93 15 4 56 9 89 42 1895 23 12223 17171 2954 
G0352 0 05/25/93 16 4 62 9 74 42 1290 22 11283 15185 2954 

~~~~! ~ ~~~~~~:~ ~: : llllllll~l~liil ~: 1!: :~ ~!~~ ~: ~~~!~ ~~~~~ ~:~: 
G0355 0 05/25/93 17 4 67 9 81 42 1573 22 9403 9966 2954 
G0356 0 05/25/93 16 4 62 9 83 42 1653 22 8913 9707 2954 
G03S7 0 05/25/93 28 4 123 11 81 42 1573 22 9167 9055 2954 
G03S8 0 OS/25/93 8 4 21 7 88 42 1855 23 8865 8569 2954 
G03S9 0 05/25/93 12 4 "1 8 76 42 1371 '22 8364 7828 2954 
G0360 0 05/25/93 8 4 21 7 68 42 1048 21 6763 6652 2954 
G0361 0 OS/26/93 13 11 10 10 82. 49 1331 23 5983 6478 2978 
G0362 0 05/26/93 15 11 21 10 89 49 1613 23 6589 6085 2978 
G0385 0 05/26/93 10 11 ID 9 57 49 323 21 5548 5479 2976 
G0386 O 05/26/93 9 11 ID 9 70 49 847 22 6540 6515 2976 
G0387 0 05/26/93 17 11 31 11 66 49 685 21 4943 6017 2976 
G0388 0 05/25/93 9 4 26 7 48 42 242 19 5304 4150 2954 
G0389 0 05/25/93 33 4 149 12 68 42 1048 21 8593 6126 2954 
G0390 0 05/25/93 13 4 46 8 74 42 1290 22 8015 6115 2954 
G0391 0 05/25/93 21 4 87 10 64 42 887 21 8678 8335 2954 
G0392 0 05/25/93 18 4 72 9 77 42 1411 22 9815 9064 2954 
G0393 0 05/25/93 23 4 97 10 102 42 2419 24 11222 7420 2954 
G0394 0 05/25/93 27 4 118 11 73 42 1250 21 11480 9913 2954 
G0395 0 05/25/93 40 4 185 13 96 42 2177 23 12818 12979 2954 
G0396 0 05/25/93 11 4 36 8 80 42 1532 22 11820 8319 2954 
G0397 0 05/25/93 8 4 21 7 83 42 1653 22 9726 10410 2954 
G0398 0 05/25/93 16 4 62 9 62 42 806 20 12399 8095 2954 
G0399 0 05/25/93 11 4 36 8 83 42 1653 22 11973 12780 2954 
G0400 0 05/25/93 14 4 51 8 85 42 1734 23 12891 9487 2954 
G0401 0 05/25/93 8 4 21 7 69 42 1089 21 12745 10398 2954 
G0402 0 05/25/93 9 4 26 7 88 42 1855 23 12217 10492 2954 
G0403 0 04/28/93 17 8 48 10 188 51 4652 31 48156 56930 8414 
G0404 0 04/28/93 24 8 85 11 269 51 \:{7'02• 36 97184 102509 8414 

ID • Indistinguishable from Background 
CI • Confidence Interval •,' 

Alpha shading indicate• radioactivity >200dpn/100cm• 
Beta shading indicataa radioactivity >1000dpn/100cm2 
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Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Page 8 

Grounds.·Surface East Plant GD-DIRT-EAST 

lllllfiiiiiiiiiiiii==-
G0405 0 04/28/93 27 8 . . 101 12 358 51 ):10424• 40 116121 l,10019 8414 
G0406 0 04/28/93 288 8 iili!i~i 34 4633 51 155586• 137 550551 358714 8414 
G0407 O 04/28/93 463 8 Mt~!U:~. 43. 1933 51 ,. 63905• 89 288030 293660 8414 
G0408 0 04/28/93 26 8 96 12 73 51 747 22 29794 49515 8414 
G0409 0 04/28/93 18 8 · 53 10 1006 51 :·: 32428.• 65 305312 152148 841'1 
GOHO 0 04/28/93 46 8 '\lili'oM: 15 428 51 ::(i.281>i• .... 118331 128630 84111 
G0411 0 04/28/93 504 8 ff@iiiJi 45 5016 51 1685111;_ 142 519490 347483 8414 
G0412 o 04/28/93 60 11 }l!fif;f:: 16 3U 51 . ):'iOQSi., 40 92931 90604 8414 

~~:!! ~ ~~~~:~:~ ~~ 1~. !:W@iii::: !! ~~~ ~~ )ft~!:~· :: 1~:~:~ 1!~~~: ~~~: concrete 
G0415 0 05/25/93 i.2 4 41 8 79 42 1492 22 8993 13.679 2954 
G0416 O 05/25/93 20 4 82 10 88 42 1855 23 10687 12549 2954 
G0417 O 05/25/93 7 4 15 7 86 42 1774 23 11395 12318 2954 
G0418 0 !15/25/93 7 4 15 7 83 42 1653 22 9798 11259 2954 
GOU9 0 05/25/93 8 4 21 7 69 42 1089 21 9483 10508 2954 
G0420 O 05/25/93 16 4 62 9 62 42 806 20 9171 10840 2954 

~~:~! ~ ~:~~:~:~ !~ : Jif.Miii::= 1: ~~ :~ !!!~ ~! ::~: 
1

:~~~ ~::: 
G0423 O 05/25/03 24 4 103 11 85 42 1734 . 23 10028 10282 2954 
G0424 0 05/25/93 18 4 72 9 99 42 2298 24 957-8 9412 2954 
G0425 0 05/25/93 15 4 56 9 91 42 1976 23 10530 9591 2954 
G0426 0 05/25/93 16 4 62 9 76 42 1371 22 9458 8810 2954 
G0427 0 05/25/93 14 4 51 8 64 42 887 21 7624 7609 2954 
G0428 0 05/25/93 12. 4 41 8 61 42 766 20 7034 7194 2954 
G0429 0 05/26/93 15 11 21 10 52 49 121 20 5850 6452 2976 
G0430 0 05/26/93 15. 11 21 10 59 49 403 21 5823 5528 2976 
G0431 0 05/26/93 13 11 10 10 85 49 14.52 23 6472 5874 2976 
G0432 ~ 05/26/93 23 11 62 12 103 49 2177 25 5916 5758 2976 
G0455 0 05/26/93 16 11 26 10 65 49 645 21 5357 4892 2976 
G0456 0 05/26/93 16 11 26 10 90 49 1653 24 7620 5493 2976 

· G0457 0 05/26/93 22 11 56 11 63 49 565 21 5678 5609 2976 
G0458 0 05/26/93 32 11 108 13 63 49 565 21 5970 5089 2976 
G0459 O 05/26/93 10 11 ID 9 59 49 403 21 5721 5200 2976 
G0460 0 05/25/93 7 4 15 7 46 42 161 19 5280 6685 2954 
G0461 0 05/25/93 17 4 67 9 73 42 1250 21 8004 5755 2954 
G0462 0 05/25/93 10 4 31 7 82 42 1613 22 8098 7853 2954 
G0463 0 05/25/93 10 4 31 ~ 75 42 1331 22 8223 7935 2954 
G0464 0 05/25/93 15 4 56 9 98 42 2258 24 8838 6506 2954 
G0465 0 05/25/93 13 4 46 8 74 42 1290 '22 . 8347 5869 2954 
G0466 0 05/25/93 8 4 21 7 71 42 1169 21 9164 5396 2954 
G0467 0 05/25/93 7 4 15 7 62 42 806 20 9014 5450 2954 
G0468 0 05/25/93 14 4 51 8 85 42 1734 23 9196 6319 2954 

ID • Indistinguishable from Background 
CI • Confidence Interval 

Alpha ahading indicate• radioactivity >200dpn/100cm4 

Bata shading indicates radioactivity >1000dpn/100cm2 
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G0469 
G0470 0 
G0471 0 
G0472 
G0473 0 06/01/93 
G0474 0 06/01/93 
G0475 0 06/01/93 
G0476 0 06/01/93 
G0477 0 06/01/93 
G0478 0 05/26/93 
G0479 0 05/26/93 
G0480 0 05/26/93 
G0481 0 05/26/93 
G0482 . 0 05/26/93 
G0483 0 05/26/93 
G0484 0 05/26/93 
G0485 0 .05/26/93 
G0486 . 0 05/26/93 
G0487 O 05/26/93 
G0488 0 05/26/93 
G0489 0 05/26/93 
G0490 0 05/26/93 
G0491 0 . 05/26/93 
G0492 O _05/26/93 
G0493 0 05/26/93 
G0494 0 05/26/93 
G0513 0 05/26/93 
G0514 0 05/26/93 
G0515 0 05/26/93 
G0516 0 05/26/93 
G0517 0 05/26/93 
G0518 0 05/26/93 
G0519 0 05/26/93 
G0520 0 05/26/93 
G0521 0 05/26/93 
G0522 0 05/26/93 
G0523 0 . 05/26/93 
G0524 0 05/26/93 
G0525 0 05/26/93 
G0526 0 05/26/93 
G0527 0 05/26/93 
G0528 0 05 26 93 

17 
20 
17 
26 
13 
49 
38 
21 

109 
20 

8 
53 
35 
23 
16 
13 

9 
12 
16 
20 
88 
JO 
11 
10 
14 
10 
19 

9 
11 

6 
15 
15 
14 
16 
23 
12 

9 
21 
34 

·37 

18 

46 
4 67 
4 82 
6 59 
6 . 107 

: It@iii::: 
6 171 

1~ Htilitt~I 
11 46 

!! i@ilifj~~:: 
11 123 
11 62 
11 26 
11 10 
11 ID 
11 5 
11 26 

!~ tMWili::: 
11 97 
11 ID 
11 . ID 

11 · 15 
11 ID 
11· u 
11 ID 
11 ID 
11 ID 
11 21 
11 21 
11 lS 
11 26 
11 62 
11 5 
11 ID 
11 51 
11 .118 
11 133 
11 . 36 

ID • Indillt.inguillhable from Background 
CI • Confidanca Interval 

8 
9 

10 
10 
11 

9 
15 
13 
10 
22 
11 

9 
16 
14 
12 
10 
10 

9 
10 
10 
11 
20 
13 

9 
9 

10 
9 

11 
9 
9 
8 

10 
10 
10 
10 
12. 
10 

9 
11 
13 
14 
11 

Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 

(Continued) 

BO 
91 

221 
65 
73 

103 
103 

76 
70 
43 
38 
66 
68 
57 
84 
63 
69 
64 
48 
55 
59 
67 
73 
78 
76 
68 
66 
68 
77 
56 
79 
Bit 

116 
94 

113 

42 1532 
42 1976 

49 ':({6i13'5. 
49 645 
49 968 
49 2177 
49 2177 
49 1089 
49 847 
49 ID 
49 ID 
49 685 
49 766 
49 323 
49 1411 
49 565 
49 806 
49 605 
49 ID 
49 242 
49 403 
49 726 
49 968 
49 1169 
49 1089 
49 766 
49 685 
49 766 
49 1129 
49 282 
49 1210 
49 1411 
4~ 2702 
49 1815 
49 2S81 

22 10359 
23 9466 

40904 
17468 
10178 
21920 
23265 
11452 

33 26803 
21 9136 
22 7807 
25 10776 
25 7459 
22 8036 
22 7811 
19 4996 
19 5104 
21 6211 
22 6005 
21 6365 
23 . 9183 
21 7186 
22 6380 
21 6346 
20 5101 
20 4640 
21 5819 
22 6500 
22 6273 
23 7686 
22 6706 
22 6587 
21 7187 
22 7241 
22 7111 
20 6749 
23 7729 
23 9282 
26 8727 
24 7650 
25 10678 

6899 
9035 

. 8031 
34850 
18361 
10027 
14727 
21884 
11899 
11955 
8916 
8850 
9736 
8500 
6799 
9063 
620 
sou· 
6104 
6568 
6826 
7779 
6504 
5770 
5741 
4776 
4453 
5351 
6273 
5964 
5885 
614:, 
4920 
5173 
5661 
4876 
6376 
6536 
6660 
9285 
8862 
9984 

2954 
2954 
3088 
3088 
3088 
3088 
3088 
3088 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
291s· 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 
2976 

. "\ 
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Alpha shading indicatas radioactivity >200dpn/100cm 
Bata shading indicataa radioactivity >1000dpn/100cm2 
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Table 18· 
Site Grounds Instrument Results 

RBdioactivity Survey 
Fansteel, Inc. 
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Page 10 

Grounds. Surface East Plant GD-DIRT-EAST 

llllliiiiiiiiiiil•--· 
G0529 0 05/26/93 21 11 51 11 lli9 49 4032 28 13506 9348 2976 
G053o o 05/26/93 20 11 46 · 11 188 ti9 ''\'.55os• 31 19969 12881 2976 
G0531 0 05/26/93 18 11 36 11 105 49 2258 25 11271 11054 2976 
G0532 0 05/26/93 12 11 5 10 78 49 1169 23 9375 11680 2976 
G0533 0 05/26/93 24 11 67 12 184 49 l:':':::'-544AJ• 31 25828 15493 2976 
G0534 . 0 05/26/93 11 11 ID 9 HO 49 3669 27 14363 11448 2976 
G0535 0 05/26/93 18 11 36 11 86 49 1492 23 7265 7447 2976 
G0536 O 05/26/93 15 11 21 10 67 49 726 22 5154 6428 2976 
G0537 o 05/26/93 18 11 36 11 74 49 1008 22 6634 7~11 2976 
G0538 0 05/26/93 13 11 10 10 80 49 1250 23 6498 6612 2976 
G0539 0 05/26/93 17 11 31 11 69 49 806 22 6933 6699 2976 
G0540 0 05/26/93 9 11 ID 9 55 49 242. 20 6123 6281 2976 
60541 0 05/26/93 14 11 1S 10 71 49 887 22 6709 6335 . 2976 
G0542 0 05/26/93 20 11 46 11 68 49 766 2~ 6223 6357 2976 
G0543 0 05/26/93 8 11 ID 9 107 49 2339 25 7891 6932 2976 
G0544 0 05/26/93 16 11 26 10 53 49 161 20 4782 5381 2976 
60545 0 05/26/93 5 11 ID 8 . 58 49 363 21 4512 4436 2976 
G0546 0 05/26/93 U 11 15 10 33 49 ID 18 3349 3607 2976 
60575 0 05/27/93 11 10 5 9 75 42 1331 22 6742 6641 3028 
6057.6 0' 05/27 /93 16. 10 31 10 72 42 1210 21 6264 5013 3028 
G0577 0 05/27/93 9 10 ID 9 68 42 1048 21 6337 5462 3028 
G0578 0 05/27/93 11 · 10 5 9 87 ·42 1815 23 7320 5604 3028 
G0579 O 05/27/93 16 10 31 10 78 42 U52 22 7334. 5860 3028 
60580 0 05/27/93 19 10 46 11 .77 42 1411 22 7444 6845 3028 

:~~:! ~- ~~~~~~:~ 1:: !~ m=wm:iiim !: 2~: :~ r:t:~~,i~:~ !: !!~~: 2:~!~ ~~~: 
60583 0 06/02/93 6 8 ID 7 4239 4021 3158 
GOS84 O 06/02/93 6 8 ID 7 4648 4160 3158 
G0585 0 06/02/93 11 8 16 9 5176 4633 3158 
G0586 0 05/27 /93 33 10 118 13 156 42 4597 28 18297 15602 3028 
G0587 0 05/27/93 40 10 154 U 113 42 2863 25 13334 13358 3028 
G0588 0 05/27/93 17 .10 36 10 81 42 1573 22 8923 9596 3028 
G0589 0 05/27/93 26 10 82 12 152 42 4435 28 19024 11828 3028 
60590 0 05/27/93 15 10 26 10 69 42 1089 21 5157 5550 3028 
G0591 0 05/27/93 11 10 5 9 86 42 1774 23 6511 6135 3028 
G0592 0 05/27/93 19 10 46 11 74 42 1290 22 6076 5727 3028 
G0593 . 0 05/27/93 5 10 ID 8 72 42 1210 21 6735 6221. 3028 
G0594 0 05/27/93 35 10 128 13 200 42 {{s:hf.i 31 7107 11052 3028 
G0621 0 05/27/93 26 10 82 12 74 42 1290 22 4676 lo081 3028 
60622 0 OS/27/93 10 10 ID 9 81 42 1573 22 7396 6120 3028 
G0623 . 0 05/27/93 12 10 10 9 62 42 806 ZO 5951 5456 3028 
60624 0 05/2J/93 13 10 15 10 71 42 1169 21 5571 5190 3028 

ID • Indistinguishable from Background 
CI • Confidence Interval · 

Alpha shading indicate• radioactivity >200dpn/100cm~ 
Beta shading indicates radioactivity >1000dpn/lOOcm2 
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Tabie 18 
Site Grounds Instrument Results 

Radioactivity Survey 
·Fansteel, Inc. 
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Page 11 

Grounds Surface East Plant GD-DIRT-EAST 

llll1iiiiiiiiiiriii==-
G0625 0 05/27/93 14 10 21 10 81 42 1.573 22 5768 4910 3028 
G0626 0 0.5/27/93 13 10 1.5 10 80 42 1.532 22 7791 5647 3028 
G0627 0 0.5/27/93 13 10 1.5 10 101 42 2379 . 2ti 10379 8910 3028 
G0628 0 05/27/93 25 10 77 . 12 1.38 42 3871 27 12773 9947 3028 
60629 0 06/02/93 9 8 .5 8 47"4 4371 3158 
60630 0 06/02/93 16 8 43 10 .5372 4379 3158 
60631 0 06/02/93 8 8 ID 8 4751 44.58 31.58 
60632 0 06/02/93 8 8 ID 8 4888 4439 31.58 
60633 0 06/02/93 3 8 ID 7 .5024 49.57 · 31.58 
60634 0 05/Z7/93 14 10 21 10 82 42 1613 22 7483 699.5 3028 
60635 0 05/27/93 17 10 3S 10 84 42 1694 22 6483 6237 3028 
60636 0 05/27/93 15 10 26 10 89 42 189.5 23 6308 6190 3028 
60637 .o 0.5/27/93 26 10 82 12 89 42 189.5 23 8208 7487 3028 
60638 0 0.5/27 /93 21 10 56 11 68 42 1048 . 21 6181 6030 3028 
60639 · o 05/27 /93 15 10 26 10 10 42 1129 21 5637 5297 3028 
60640 0 0.5/27/93 14 10 21 10 62 42. 806 20 4697 4771 3028 
60641 0 05/27 /93 9 10 ID 9 69 42 1089 ·21 6268 4500 3028 
60642 0 05/27 /93 22 10 62 11 62 42 806 20 299.5 .3277 3028 
60676 0 06/02/93 9 5 8 4268 3707 3158 
60677 0 06/02/93 9 .5 8 4201 3946 3158 
60678 0 06/02/93 13 27 9 417.5 3760 31.58 
60679 0 06/02/93 14 32 9 4372 4137 3158 
60680 0 06/02/93 10 11 8 4275 3983 3158 
G0681 O 06/02/93 6 ID 7 4904 472Q 3158 
60682 0 06/02/93 6 ID 7 5316 5647 3158 
60683 0 0.5/28/93 1.5 46 9 8.5 36 1208 20 6059 5554 2990 
60684 0 0.5/28/93 17 56 10 79 38 1792 21 5941 .5643 2990 
6068.5 0 0.5/28/93 1.5 46 9 97 36 2542 2~ 7734 7371 2990 
G0686 0 0.5/28/93 12 31 8 91 36 2292 23 6328 641.5 2990 
G0687 0 0.5/28/93 16 51 9 79 36 1792 21 6314 5937 2990 
60688 0 0.5/28/93 13 36 9 74 36 1.583 21 6011 53.54 2990 
60689 0 0.5/28/93 9 15 . 8 63 36 112.5 20 5730 5107 2990 
60690 0 0.5/28/93 5 ID 7 71 36 1458 21 5454 5062 2990 
60691 0 05/28/93 8 10 7 60 36 1000 20 6049 5109 2990 
G0692 0 05/28/93 8 10 7 68 36 1333 20 5355 4702 2990 
60693 0 0.5/28/93 17 56 10 58 36 917 19 5096 4472 2990 
60694 0 0.5/28/93 13 36 9 · 69 36 1375 20 5327 4509 2990 
60695 0 0.5/28/93 11 6 26 8 76 36 1667 21 5361 4870 2990 
60696 0 0.5/28/93 12 6 31 8 45 36 375 18 4913 4259 2990 
G0697 0 0.5/28/93 16 6 51 9 68 36 1333 20 4768 4271 2990 
60698 0 05/28/93 12 6 31 8 43 36 292 18 2110 2889 2990 
60728 0 06/02/93 7 8 ID 8 4605 3779 31.58 

ID • Indistinguishable from Background 
CI • Confidenca Interval 

Alpha shading indicates radioactivity >200dpn/100cm~ 
Beta shading indicates radioactivity >1000dpn/100cm2 
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Grounds Surface East Plant GD-DIRT-EAST 

llllli&iiiiiiiiiii==-
G0729 
G0730 
G0731 
G0732 
G0733 
G0734 
G0735 
G0736 
G0737 
G0738 
G0739 
G0740 
G0741 
G0742 
G07~3 

G0744 
G0745 
G0746 
G0747 
G0748 
G0749 
G0750 
G0751 
G0752 
G0780 
G0780 
G0781 
G0781 
G0782 
G0782 
G0783 
G0783 
G0784 
G0784 
G0785 
G0786 
G0787 
G07118 
G0789 
G0790 
G0791 
G0792 

0 06/02/93 
0 06/02/93 
0 06/02/93 
0 06/02/93 
0 06/02/93 
0 06/02/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/02/93 
0 06/02/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 

9 
13 

9 
8 
6 
9 

22 
15 
22 
17 
10 
18 
10 

6 
6 
7 

12 
8 
5 

11 
10 
12 

9 
9 
6 

10 

6 

7 

7 

10 
7 

13 
11 

2 
9 

12 
12 

8 
8 
8 
8 
8 
8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 

7 

7 

7 

7 

8 
8 
6 
6 
6 
6 
6 
6 

ID • Indistinguishable from Background 
CI • Confidence Interval 

5 
27 

5 
ID 
ID 

5 
82 
46 
82 
56 
21 
62 
21 
ID 
ID 

5 
31 
10 
ID 
26 
21 
31 
15 
15 
ID 

16 

ID 

ID 

ID 

11 
ID 
36 
26 
ID 
15 
31 
31 

8 
9 
8 
8 
7 
8 

11 
9 

11 
10 

8 
10 

8 
7 
7 
7 
8 
7 
7 

8 
8 
8 
8 
8 
7 

8 

7 

7 

7 

8 
8 
9 
8 
6 
8 
8 
8 

101 
69 
75 
69 
80 
67 
69 
66 
56 
49 
61 
65 
52 
57 
68 
70 
62 
33 

71 

63 

59 

70 

66 

71 
69 
47 
65 
58 
70 

36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 

60 

60 

60 

60 

60 

36 
36 
36 
36 
36 
36 

2708 
1375 
1625 
1375 
1833 
1292 
1375 
1250 

833 
542 

1042 
1208 

667 
875 

1333 
1'417 
1083 

ID 

645 

176 

ID 

587 

352 

1458 
1375 

458 
1208 

917 
1'417 

23 
20 
21 
20 
22 
20 
20 
20 
19 
18 
20 
20 
19 

. 19 
20 
21 
20 
17 

23 

22 

22 

23 

22 

21 
20 
18 
20 
19 
21 

5959 
4244 
4161 
4143 
4452 
5303 
9115 
6482 
6261 
6060 
5734 
5882 
5513 
5380 
4982 
4828 
7454 
4789 
4670 
4803 
4731i 
4812 
4916 
3200 
7355 

8218 

4507 

3947 

3879 

4376 
4726 
5289 
5180 
5106 
5120 
4930 
4603 

6981 
3888 
3781 
368/i 
4124 
3923 
7561 
666/i 
5425 
5424 
5331 
5308 
5163 
4793 
4687 
4606 
4627 
4404 
4305 
4471 
4412 
4404 
4207 
3269 
6434 

5772 

4211 

3709 

3126 

4129 
3671 
4790 
462/i 
4509 
4531 
4653 
4154 

3158 
·3158 
3158 
3158 
3158 
3158 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2938 

2938 

2938 

2938 

2938 

3158 
3158 
2990 
2990 
2990 
2990 
2990 
2990 

Alpha shading indicates radioactivity >200dpm/100cm2 

Beta shading indicetes radioactivity >1000dpm/100cm2 
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Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 

(Continued) 

Page 13 

Grounds. Sur[ace East Plant GD-DIRT-EAST 

llllliiiiiiiiiiiiiii==-
G0793 
G0794 
G0795 
G0796 
G0797 
G0798 
G0799 
G0800 
G0824 
G0824 
G0825 
G0825 
G0826 
G0826 
G0827 
G0827 
G0828 
G0828 
G0829 
G0829 
G0830 
G0830 
G0831 
G0832 
G0833 
G0834 
G0835 
G0836 
G0837 
G0838 
G0839 
G0840 
G0841 
G0842 
G0880 
G0880 
G0881 
G088l 
G0882 
G0882 
G0883 
G0883. 

0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/02/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 

2 
9 

14 
9 

13 
11 

6 
10 

9 

8 

10 

9 

7 

5 

15 

8 
23 
17 
12 
10 
15 

8 
12 
12 
11 
19 
15 
22 

13 

. 10 

6 
6 
6 

6 
6 
6 

6 
6 
7 

7 

7 

7 

7 

7 

7 

8 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 

7 

7 

7 

ID • Indistinguishable [rom Background 
CI • Confidence Interval 

ID 
15 
41 
15 
36 
26 
ID 
21 
11 

5 

16 

11 

ID 

ID 

43 

ID 
91 
59 
32 
21 
48 
11 
32 
32 
27 
69 
48 
80 

181 

32 

16 

6 
8 
9 
8 
9 
8 
7 
8 
8 

8 

8 

8 

7 

7 

9 

8 
11 
10 

8 
8 
9 
7 
8 
8 
8 

10 
9 

11 

9 

8 

49 
57 
70 
66 
70 
58 
71 
81 

119 

80 

86 

65 

70 

83 

65 

71 

52 

76 

36 
36 
36 
36 
36 
36 
36 
36 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

542 
875 

1417 
1250 
1417 

917 
1458 
1875 

3460 

1173 

1525 

293 

587 

1349 

293 

645 

ID 

938 

821 

18 
19 
21 
20 
21 
19 
21 
22 

27 

24 

24 

22 

23 

24 

22 

23 

21 

23 

23 

4555 
4230 
4433 
4622 
4502 
4546 
4769 
4648 

3"156 

6143 

4038 

3882 

4002 

4402 

4408 

3886 
19354 

9038 
5804 
5076 
5291 
5022 
5295 
5174 
lt856 
5133 
4873 
4799 

4939 

4462 

4389 

3903 
3827 
3910 
4011 
3963 
4090 
4117 
3773 

24440 

5554 

3901 

3809 

3741 

4158 

4208 

3437 
10887 

8"74 
5561 
4937 
4798 
4714 
4864 
4704 
4774 
4524 
4149 
4504 

4320 

3988 

2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2938 

2938 

2938 

2938 

2938 

2938 

2938 

3158 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
2938 

2938 

2938 

2938 

Alpha shading indicate• radioactivity >200dpm/100cm2 

Beta shading indicates radioactivity >1000dpmf100cm2 



Table 18 • Site Grounds Instrument Results 
Radioactivity Survey 

Fansteel, Inc. ,_ 
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Grounds Surface East Plant GD-DIRT-EAST 

lmllliiiiiii----===-
G0884 0 06/03/93 8 7 5 8 "740 4331 2938 
G0884 
G0885 
G0885 
G0886 
G0886 
G0887 
G0887 
00888 
G0889 
G0889 
G0890 
00891 
G0892 
00893 
G0894 
00895 
G0896 
G0897 
G0898 
G0899 
G0900 
G0901 
00902 
G0958 
00958 
00959 
G0959 
G0960 
G0960 
G0961 
00961 
G0962 
G0962 
00963 
00963 
·G0964 
G0964 
00965 
G0965 
G0966 
G0966 

0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/02/93 
0 06/03/93 
0 06/22/93 
0 05/06/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93. 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/01/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22/93 
0 06/03/93 
0 06/22193 

8 

9 

8 

14 
11 

18 
9 

11 
11 

6 
13 
14 
13 

7 
9 
7 
7 
6 

19 

10 

12 

15 

7 

12 

11 

8 

7 

,1 

7 

8 
7 

11 

7 

7 

7 

7 

7 

7 

7 

7 

ID • Indistinguishable from Background 
CI • Confidence Interval 

5 

11 

s 

32 
21 

36 
16 
27 
27 
ID 
37 
43 
37 

5 
16 

5 
s 

ID 
64 

16 

27 

43 

37 

ID 

27 

21 

s 

8 

8 

8 

9 
8 

11 
8 
8 
8 
'7 
9 
9 
9 
7 
8 
7 
7 
7 

10 

8 

9 

9 

9 

7 

9 

8 

8 

8S 

80 

67 

89 

6S 
82 

69 

84 

63 

61 

127 

74 

80 

75 

64 

60 1466 

60 1173 

60 411 

60 . 170'1 

60 293 
: SS 871 

60 S28 

60 1408 

60 176 

60 S9 

60 3930 

60 821 

60 1173 

60 880 

60 23S 

24 

24 

23 

24 

22 
23 

,23 

24 

'22 

22 

27 

23 

24 

23 

22 

4587 

4231 

5022 

4192 
4353 

8672 
4S80 
4460 
"782 
4Sftli 
4932 
4S2S 
4S03 
46"1 
"321 
4264 
4241 
4037 
S2SO 

4SS7 

S030 

S242 

6S90 

49S8 

4928 

6232 

4068 

4365 

4016 

4652 

31S5 
3873 

8204 
4333 
3959 
40S7 
4013 
423S 
4102 
4174 
4179 
3938 
3884 
3868 
38S2 
S35S 

4046 

4289 

4103 

S1S8 

4177 

4266 

4837 

4014 

2938· 

2938 

2938 

3158 
2938 

8191' 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
2938 

2938 

2938 

2938 

2938 

2938 

2938 

2938 

2938 

Alpha shading indicate• radioactivity >200dpm/100cm" 
Bata shading indicat•• radioactivity >1000dpm/lOOcm2 
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Table 18 
Site Grounds Instrument Results 
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Fansteel, Inc. 
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Grounds Surface East. Plant. . ·GD-DIRT-EAST 

lllll&iiiiiiiilli==-
G0967 0 06/03/93 7 7 ID 7 3649 3611 2938 
G0967 0 06/22/93 62 60 117 22 
G0968 0 06/03/93 7 7 ID 7 
G0968 0 06/25/93 
G0969 0 06/03/93 
G0969 0 06/25/93 
G0970 0 05/06/93 
G0971 O 06/02/93 
G0972 0 06/02/93 
G0973 0 06/02/93 
G0974 0 06/02/93 
G0975 0 06/02/93 
G09i6 0 06/02/93 
G0977 0 06/02/93 
G0978 O 06/02/93 
G0979 0 06/02/93 
G0980 0 06/02/93 
G0981 0 06/02/93 
G0982 0 06/02/93 
Gl045 0 06/03/93 
Gl045 0 06/22/93 
Gl046 0 06/03/93 
Gl046 0 06/22/93 
Gl047 0 06/03/93 
Gl04 7 0 06/22/93 
Gl048 0 06/03/93 
Gl048 0 06/22/93 
Gl049 0 06/04/93 
Gl049 0 06/23/93 
Gl050 0 06/04/93 
GlOSO 0 06/23/93 
GlOSl 0 06/04/93 
Gl051 0 06/23/93 
Gl052 0 06/04/93 
Gl052 0 06/23/93 
Gl053 0 06/04/93 
Gl053 0 06/23/93 
Gl054 0 06/04/93 
Gl054 0 06/23/93 
Gl055 0 06/04/93 
Gl055 0 06/23/93 
Gl056 0 06/04/93 

8 

12 
13 

6 
10 

5 
7 

9 
12 

9 
13 
11 
12 
23 

11 

6 

58 

18 

11 

18 

26 

11 

2 

10 

7 

11 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 
ID • Indistinguishable from Background 
Cl • Confidence Interval 

5 

5 
27 
ID 
11 
ID 
ID 

5 
21 
32 

5 
27 
18 
21 
85 

21 

ID 

35 

54 

20 

54 

94 

20 

ID 

15 

8 

10 
9 

7 
8 
7 
8 
II 
9 
9 
8 
9 
9 
9 

11 

8 

7 

16 

9 

10 

8 

10 

11 

B 

6 

8 

60 

59 
61 

59 

54 

59 

132 

70 

68 

59 

115 

117 

99 

54 

49 

49 
55 

60 

60 

60 

60 

67 

67 

67 

67 

67 

67 

67 

591 21 

538 21 
194 22 

ID 22 

ID 21 

ID 22 

4223 28 

176 23 

59 23 

ID 22 

2815 27 

2933 27 

1877 26 

ID 22 

3562 

3797 

8524 
5237 
4437 
4828 

4592 
5064 
4802 
4789 
4327 
4224 
4270 
4183 
4473. 

4092 

4288 

6597 

4423 

5056 

10094 

6824 

4758 

8711 

3527 

3681i 

8860 
4834 
'4225 
4667 
4298 
4260 
4651 
4574 
4398 
4031 
3802 
3876 
3880 
3673 

3503 

3926 

4519 

4372 

4384 

4019 

6916 

5584 

6039 

4516 

8934 

2938 

2938 

8191 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
2938 

2938 

2938 

.2938 

3127 

3127 

3127 

3127 

3127 

3127 

3127 

3127 
Alpha shading indicates radioactivity >200dpm/100cm~ 
Bata shading indicatas radioactivity >1000dpm/100cm2 
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Table 18 
Site Grbunds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Page 16 

Grounds Surface. East Plant · GD-DIRT-EAST 

lllll&iiiiiiiiiP==:--
G1056 0 06/23/93 88 67 1232 25 
G1057 0 06/0li/93 9 7 10 8 
G1057 0 06/23/93 
Gl058 0 06/04/93 
G1058 0 06/23/93 
G1059 0 06/0li/93 
G1059 0 06/23/93 
G1060 0 .06/04/93. 
Gl060 0 06/23/93 . 
G1061 0 06/0li/93 
G1061 0 06/23/93 
G1062 0 06/04/93 
G1062 0 06/23/93 
G1063 O 06/04/93 
G1063 0 06/23/93 
G1061i 0 06/04/93 
G1064 0 06/23/93 
.G1065 0 06/04/93 
G1065 0 06/23/93 
G1066 0 06/04/93 
G1066 0 06/23/93 
G1067 0 06/04/93 
G1067 0 06/23/93 
G1068 0 06/04/93 
G1068 0 06/23/93 
G1069 0 06/04/93 
G1069 0 06/23/93 
G1070 o 06/04/93 
G1070 0 06/23/93 
G1093 0 06/07 /93 
Gl093 0 06/22/93 
G1094 0 06/07 /93 
G1094 0 06/22/93 
G1095- O 06/07/93 
G109S 0 06/22/93 
Gl096 0 06/17/93 
G1097 0 06/17/93 
G1098 ·O 06/17/93 
G1099 0 06/17/93 
G1102 0 06/07 /93 
Gil02 0 06/22/93 
G1103 0 06/07 /93 

8 

3 

11 

8 

7 

11 

9 

8 

6 

9 

14 

4 

6 

lS 

7 
2 
2 

lS 
6 

3 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

5 

5 

5 

6 
6 
6 
6 
5 

s 
ID • Indistinguishabla from Background 
CI • Confidence Interval 

s 

ID 

ID 

ID 

20 

s 

ID 

20 

10 

s 

ID 

10 

3S 

ID 

s 

S3 

s 
ID 
ID 
44 
s 

ID 

8 

7 

7 

6 

8 

8 

7 

8 

6 

8 

7 

6 

9. 

6 

7 

9 

7 
6 
6 
9 
7 

6 

84 

70 

63 

67 

1io 

69 

91 

313 

71 

109 

89 

69 

82 

83 

39 

74 

69 
13 
71. 
63 
81 

S1 

67 

67 

67 

67 

67 

67 

67 

67 

67 

67 

67 

67 

60 

60 

60 
39 
39 
39 
39 

60 

997 

176 

ID 

ID 

3109 

1290 

1408 

23S 

2463 

1290 

117 

880 

938 

ID 

821 

S28 
ID 

2294 
1720 
3011 

ID 

25 

. 23 

23 

23. 

27 

ZS 

ZS 

39 

23 

27 

ZS 

23 

24 

20 

Z3 

23 

Zl 
zo 
22 

Z2 

6444 

8763 

S966 

S163 

13157 

8093 

9168 

S2291 

7148 

11356 

8126 

S332 

S236 

6361 

7249 

10207 

22816 

8234 
. 84S9 
76S3 

11016 
7900 

10733 

62S7 

7470 

6229 

S489 

8283 

6S55 

10610 

19918 

9874 

9827 

12036 

S402 

4743 

S103 

8104 

9707 

18729 

83S9 
8676 
7347 
9783 
7S71 

3127 

3127 

3127 

3127 

3127 

3127 

3127 

3127 

3127 

3127 

.3127 

31Z7 

3127. 

3127 

6308 

6308 

6308 

S397 
S397 
5397 
5397 
6308 

9497 6308 
Alpha ahading indicatea radioactivity >200dpn/100cm• 
Beta shading indicates radioactivity >1000dpn/100cm2 
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Grounds Surface East Plant GD-DIRT-EAST 

llll1iiiiiiii•--===-
Gl103 
Gl104 
Gl104 
Gl105 
Gl106 
Gl107 
Gl108 
Gllll 
Gllll 
G1112 
Gll12 
Glll3 
Glll3 
Glll4 
Glll5 
Glll6 
Gl117 
Gll20 
Gl120 
Gll21 
Gl122 
Gll23 
Gll24 
G1125 
Gl126 
Gll29 
Gl130 
Gl132 
Gll34 
Gl135 
Gll38 
Gl139 
Gl141 
Gli42 
Gll43 
Gll44 
Gll46 
Gl147 
Gl148 
Gl150 
Gll51 

'G1152 

0 06/22/93 
0 06/07/93 
0 06/22/93 
0 06/17/93 
0 06/17/93 
0 06/17/93 
0 06/17/93 
0 06/07/93 
0 06/22/93 
0 06/07/93 
0 06/22/93 
0 06/07/93 
0 06/22/93 
0 06/17/93 
0 06/17/93 
0 06/17/93 
0 06/17/93 
0 06/07/93 
0 06/22/93 
0 06/14/93 
O 06/U/93 
0 06/17/93 
0 06/17/93 
0 06/17/93 
0 06/17/93 
0 06/14/93 
0 06/14/93 
0 06/17/93 
0 06/17/93 
0 06/17/93 
0 06/14/93 
0 06/14/93 
0 06/17/93 
0 06/17/93 
0 06/17/93 
0 06/17/93 
0 06/14/93 
0 06/14/93 
0 06/14/93 
0 06/16/93 
0 06/16/93 
0 06/16/93 

42 

2 
6 
5 

42 
6 

8 

24 

8 
5 
6 

110 
3 

10 
66 

2 
6 
7 

15 
5 

16 
3 
3 
6 
4· 

8 
9 
9 
7 
3 

12 
2 
8 
5 
7 
9 

5 197 

6 ID 
6 ID 
6 ID 
6 178 
5 5 

5 16 

5 101 

6 10 
6 ID 

: ::::rnnii~m: 
5 ID 

~ rnma®.i::: 
6 ID 
6 ID 
6 5 
6 44 
5 ID 
5 54 
6 ID 
6 ID 
6 ID 
5 ID 
5 15 
6 15 
6 15 
6 5 
6 ID 
5 35 
5 ID 
5 15 
6 ID 
6 5 
6 15 

ID • Indistinguishable from Background . 
CI • Confidence Interval 

6 
7 
7 

14 
7 

7 

11 

7 
7 
7 

22 
6 

8 
17 

6 
7 
7 
9 
6 
9 
6 
6 
7 
6 
7 
8 
8 
7 
6 
8 
5 
7 
7 
7 
8 

64 

119 
74 
58 
69 

115 

65 

59 

150 
52 
61 
78 
94 

66 

69 
63 
73 
66 

75 
56 
48 

65 
52 
46 
60 

64 
69 
53 

60 235 

60 3460 
39 2509 
39 1362 
39 2151 
39 \;\s44e• 

60 293 

60 ID 

60 ')'?5i%~ 
39 932 
39 1577 
39 2796 
39 391i3 

60 352 

39 2151 
39 1720 
39 2437 
39 1935 

39 2581 
39 1219 
39 645 

39 1864 
39 932 
39 502 
39 1505 

47 1219 
47 1577 
47 430 

22 
22770 18729 

27 
21 7009 7644 
20 8404 8292 
21 7509 7049 
25 10886 8955 

8777 7528 
22 

8333 7869 
22 

28692 22810 
29 
19 7229 6912 
20 6517 6488 
22 7935 7241 
23 10216 8232 

6845 7286 
22 

7636 7082 
30336 23099 

21 7651 6952 
20 6735 6471 
21 7595 6990 
20 7530 6894 

6004 5939 
6986 6317 

21 7181 6812 
19 6965 6350 
19 7078 6627 

6066 5352 
6647 6009 

20 7404 6550 
19 6083 5753 
18 5075 5073 
20 6632 6404 

6165 5469 
6949 6302 
7147 6076 

21 6631 6372 
22 7574 6963 
20 6645 5963 

6308 

5397 
5397 
5397 
5397 
6308 

6308 

6306 

5397 
5397 
5397 
5397 
6308 

5674 
5674 
5397 
5397 
5397 
5397 
5674 
5674 
5397 
5397 
5397 

. 5674 
5674 
5397 
5397 
5397 
5397 
5674 
5674 
5674 
56~6 

5646 
5646 

Alpha •hading indicate• radioactivity >200dpn/100cm• 
Beta s~ading indicataa radioactivity >1000dpn/100cm2 
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Grounds. Surface East Plant GD-DIRT-EAST 

llllliiiiiiiir.iili===--
Gl153 
G1157 
G1158 
t1159 
G1161 
G1162 
Gl163 
Gl164 
Gl170 
G1171 
Gl172 
Gl174 
GU75 
G1176 
GU77 · 
G1187 
01188 
Gl189 
Gl190 
Gl190 
Gl191 
Gl192 
G1193 
Gl194 
Gl195 
Gl196 
Gl197 
Gl198 
Gl199 
G1200 
G1201 
G1202 
G1203 
G1204 
G1205 
Gl206 
Gl207 
Gl208 
G1209 
G1218 
G1219 
G1220 

0 06/17/93 
0 06/14/93 
0 06/14/93 
0 06/14/93 
0 06/16/93 
0 06/1.6/93 
0 06/17/93 
O OS/17/93 
0 06/14/93 
0 06/14/93 
0 06/111/93 
0 06/16/93 
0 06/16/93 
0 06/17/93 
0 06/17/93 
0 06/16/93 
0 06/17/93 
0 06/17/93 
0 06/14/93 
0 06/17/93 
0 06/14/93 
0 06/14/93 
0 06/14/93 
0 06/14/93 
0 06/14/93 
0 06/14/93 
0 06/14/9.3 
o 06/U/93 
0 06/14/93 
0 06/U/93 
0 06/14/93 
0 06/14/93 
0 06/14/93 
0 06/14/93 
0 06/U/93 
0 06/14/93 
0 06/14/93 
o 06/U/93 
0 06/14(93 
0 06/16/93, 
0 06/16/93 
0 06/16/93 

6 
13 

7 
12 

2 
4 

5 
15 

9 
7 
6 
5 
3 
9 
5 
4 
4 
6 
5 
2 
5 
5 
5 

18 
39 

3 
4 
2 
3 
6 

13 
7 
7 
5 
5 
8 
2 
3 
8 
5 
3 
9 

6 
5 
5 
5 
6 
6 
6 
6 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
s 
s 
5 
6 
6 
6 

ID • Indistinguishable from Background 
CI • Confidence Interval 

ID 
40 
10 
3S 
ID 
ID 
ID 
44 
20 
10 

5 
ID 
ID 
15 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
64 

168 
ID 
ID 
ID 
ID 

5 
40 
10 
10 
ID 
ID 
15 
ID 
ID 
15 
ID, 
ID 
lS 

7 
8 
7 

8 
6 
6 
7 
9 
7 
7 
7 
7 
6 
8 
7 
6 
6 
7 
6 

6 
6 
6 
6 

10' 
13 

6 
6 
s 

·5 
7 

·8 
·7 

7 
6 
6 
7 
5 
6 
7 
7 
6 
8 

64 
61 
61 
69 

Sl 
S1 
S7 
66 
S8 
60 
7S 

SS 

S3 
. 65 

SS 

39 

47 
47 
39 
39 

47 
47 
39 
39 
47 
39 
39 

39 

"7 
"7 
47 

1792 

1219 
1004 
1S77 
21Sl 

207 
717. 

1290 
1935 

789 
lSOS 
2581 

1147 

430 
1290 

S73 

20 

21 
21 
20 
21 

20 
20 
20 
20 
20 
20 
21 

19 

20 
21 
20 

7162 
6163 
6704 
6308 

.7236 
6769 
7105 
7124 
6413 
640 
6077 
6927 
5933. 
752S 
6892 
6724 
69S9 
6718 
8159 
6734 
8159 
6769 
6S10 

10434 
7191 
.6861 
6535 
6633 
6778 
6925 
68"7 
6878 
6706 
7229 
6777 
S677 
S322 
6947 
7028 
S466 
6249 
6395 

6916 
5644 
6077 
5535 
S954 
6294 
6737 
6579 
S437 
S796 
5329 
6008 
S736 
678S 
6588 
6268 
6576 
6315 
5927 
62SS 
S927 
6l9Z 
6328 
783S 
6766 
6125 
6181 
5866 
6001 
6119 
11463 
6497 
6379 
641" 
6452 
6043 
S759 
6738 
6346 
5436 
6026 
6506 

S397 
5674 
5674 
5674 
5646 
5646 
5397 
5397 
5674 
S674 
5674 
5646 
S646 
5397 
S397 
S646 
S3_97 
S397 
5674 
S397 
S674 
S674 
S674 
5674 
S614 
S674 
5674 
S674 
S674 
5674 
S674 
S674 
S674 
S674 
S674 
5674 
5674 
5674. 
5674 
5646 
5646 
5646 

Alpha shading indicate• radioactivity >200dpm/100cm• 
Beta shading indicates radioactivity >1000dpm/100cm2 
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Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Grounds Surface East Plant · GD-DIRT-EAST 

lllllimiiiiiiiiiii==-
G1221 0 06/16/93 9 6 15 8 73 47 1864 2Z 6413 6355 5646 
G1222. 0 06/16/93 4 6 ID 6 63 47 1147 21 6607 6595 5646 
G1223 0 06/16/93 6 6 ID 7 79 47 2294 22 6846 6443 5646 
G1224 0 06/16/93 4 6 ID 6 68 47 1505 21 7017 6571 5646 
Gl225 0. 06/16/93 1 6 ID 5 52 47 358 20 6093 6152 5646 
G1226 0 06/16/93 6 6 ID 7 62 47 1075 21 6157 5677 5646 
G1227 0 06/16/93 5 6 ID 7 61 47 1004 21 6205 6007 5646 
G1228 0 03/09/93. 9 15 ID 10 59 50 290 21 11463 11373 8700 
G1229 0 03/09/93 16 15 5 11 68 50 581 22 11428 11115 8700 
G1230 0 03/09/93 11 15 ID 10 68 50 581 22 12752 11278 8700 
G1231 0 03/09/93 18 15 16 11 80 50 · 968 23 11071 11536 8700 
G1232 0 03/09/93 15 15 ID 11 71 50 677 22 11302 11159 8700 
G1233 0 03/09/93 17 15 11 11 53 50 97 20 11554 11581 8700 
G1234 0 03/09/93 10 15 ID 10 72 50 710 22 11297 11114 8700 
G1235 0 03/09/93 7 15 ID 9 64 50 452 Zl 11128 11133 8700 
G1252 0 03/09/93 9 15 ID 10 66 50 516 22 11927 11727 8700 
G1253 O 03/09/93 9 15 ID 10 59 50 290 21 12753 13147 8700 
G1254 0 03/09/93 9 15 . ID 10 59 50 290 21 12194 12233 8700 
G1255 0 03/09/93 13 15 ID 11 51 50 32 20 12577 12872 8700 
G1256 0 03/09/93 16 15 5 11 55 50 161 20 12762 12916 8700 
G1257 0 03/09/93 20 15 27 12 71 50 677 22 17265 15002 8700 
G1258 0 03/09/93 19 15 21 12 54 50 129 20 12274 12098 8700 
G1259 0 03/09/93 18 15 16 11 78 50 839 22 11343 11659 8700 
G1260 0 03/09/93 15 15 .ID 11 69 50 613 22 12531 12799 8700 
G1261 0 03/09/93 9 15 ID 10 84 50 452 21 12342 13108 8700 
Gl262 0 03/09/93 17 15 11 11 58 50 258 21 15886 17457 8700 
G1263 0 03/09/93 11 15 ID 10 89 50 1258 24 23871 23783 8700 
G1264 0 03/09/93 14 15 ID 11 53 50 97 20 12591 13235 8700 
G1265 0 03/09/93 17 15 11 11 72 50 710 22 13094 13208 8700 
G1266 0 03/09/93 10 15 ID 10 57 50 226 21 12827 12776 8700 
G1267 0 03/09/93 6 15 ID 9 70 50 6li5 22 12255 12122 8700 
Gl284 0 q4/23/93 11 7 23 8 74 50 815 22 12421 11635 8411 
G1285 0 04/23/93 12 7 29 9 60 50 340 21 · 13118 13166 · 8411 
G1286 0 04/23/93 15 7 46 9 84 50 1154 23 12832 13346 8411 
G1287 0 04/23/93 11 7 23 8 48 50 ID 20 13172 11763 8411 
G1288 0 04/23/93 6 7 ID 7 56 50 204 21 14410 13725 8411 
Gl289 0 04/23/93 11 7 23 8 88 50 1290 23 16907 16445 8411 
G1290 0 04/23/93 16 7 52 10 58 50 272 21 13422 13196 8411 
G1291 0 04/23/93 7 7 ID 7 77 50 917 23 ' 13838 12630 8411 
G1292 0 04/23/93 8 - 7 6 8 69 50 645 22 14790 13616 8411 
G1Z93 0 04/23/93 9 7 12 8 59 50 306 21 14958 15571 8411 
G1Z94 0 04123/93 11 7 23 8 70 50 679 22 17164 16625 8411 

ID • .Indistinguishable rrom Background 
Cl • Confidence Interval 

Alpha shading indicates radioactivity >200dpn/100cm~ 
Beta ahadlng lnd.icatas ~adloactlvlty >1000dpn/100cm2 



Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Page 20 

Grounds. Surface. East. Plant. GD-DIRT-EAST· 

llllliiiiiiiiilliii==-
Gl29S 0 04/23/93 7 7 ID 7 SS SO 170 20 14SOO 1443S 81111 
Gl296 O 04/23/93 8 7 6 8 60 SO 340 21 14410 1S181 8411 
Gl297 0 04/23/93 lS 7 46 9 S7 SO 238 21 14328 13S83 8411 
G1298 0 04/23/93 7 7 ID 7 63 SO 441 21 13887 l3Sll 8411 
G1299 o 04/23/93 S 7 ID 7 62 SO 407 21 13601 13047 8411 
G1316 O 04/23/93 13 7 3S 9 66 SO S43 22 14002 13733 8"11 
Gl317 O 04/23/93 11 7 23 8 S6 SO 204 21 1S169 14887 8411 
G1318 O 04/23/93 8 7 6 8 69 SO 64S 22 1S99S 16430 8411 
Gl319 0 04/23/93 14 7 41 9 76 SO 883 22 l630S 168S9 8411 
G1320 0 04/23/93 8 7 6 8 66 SO S43 22 1S933 16S73 8411 
Gl321 O 04/23/93 9 7 12 8 69 SO 64S 22 161,24 18194 8411 
G1322 0 04/23/93 9 7 12 8 71 SO 713 22 16672 1S83Z 8411 
G1323 O 04/23/93 8 7 6 8 66 SO S43 22 1S07ti 1S917 8411 
Gl324 O 04/23/93 18 7 64 10 98 SO 1630 24 21101 217S4 8411 
G132S 0 04/23/93 14 7 41 9 81 SO 10S3 23 19128 19214 8411 
G1326 0 04/23/93 13 7 3S 9 81 SO 10S3 23 18782 20S34 8411 
G1327 O 04/23/93 8 7 6 8 · 69 SO 64S 22 18061 1994S 8411 
G1328 O 04/23/93 11 7 23 8 78 SO 9Sl 23 17872 1712.3 8411 
Gl329 O 04/23/93 6 7 ID 7 89 SO · 1324 24 16929 17703 8411 
G1330 0 04/23/93 17 7 S8 10 96 SO 1S62 24 17600 17711 8411 
G1331 0 04/23/93 12 7 29 9 82 SO 1087 23 1S464 1S307 8411 
G1333 0 06/17 /93 7 6 S 7 62 39 1649 20 72S3 6496 S397 
Gl464 0 04/21/93 8 10 ID 8 62 S7 170 22 9799 9313 7832 
G146S 0 04/21/93 9 10 ID 9 72 57 S09 23 9619 9128 7832 
G1466 0 04/21/93 10 10 ID 9 89 S7 407 22 9790 9210 7832 
G1467 0 04/21/93 8 10 ID 8 70 S7 441 23 10327 9252 7832 
G1468 0 04/21/93 4 10 ID 7 48 S7 ID 20 8777 8496 7832 
G1469 0 · 04/21/93 lS 10 29 10 63 S7 204 22 10S72 9977 7832 
Gl47D o 04/21/93 20 i:o S8 11 10 s1 441 23 noes 1014s 7832 
G1471 0 04/21/93 13 10 17 10 84 S7 917 24 11083 11263 7832 
Gl472 0 04/21/93 11 10 6 9 S7 S7 ID 21 l129S 10694 7832 
G1473 0 04/21/93 11 10 6 9 S2 S7 ID 21 11398 11093 7832 
G1474 0 04/21/93 10 10 ID 9 . 60 S7 102 22 12289 1126S 7832 
G1477 O 04/22/93 18 7 64 10 71 47 81S 22 12023 12708 7917 
G1478 0 04/22/93 14 7 41 9 72 47 849 22 12163 12042 7917 
G1479 0 04/22/93 8 7 6 8 62 47 S09 21 1149S 10880 7917 
G1480 0 04/22/93 27 7 116 12 6S 47 611 21 11019 10806 7917 
G1481 0 04/22/93 13 7 3S 9 7S 47 9Sl 22 11497 10668 7917 
G1482 0 M/22/93 6 7 ID 7 SS 47 272 20 110.07 104S8 7917 
G1483 0 04/22/93 18 7 64 10 83 47 1222 23 109S9 9827 7917 
Gl484 0 04/22/93 14 7 41 9 69 47 747 22 10274 9715 7917 
G148S 0 04/22193 18 7 64 10 69 47 747 22 10899 9787 7917 

ID• Indist.inguishable from Background· 
Cl • Confidence Interval 

Alpha shading indicates radioactivity >200dpn/100cm• 
Bet.a shading indicates radioactivity >1000dpn/100cm2 
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Site 

Table 18 
Grounds Instrument Results 
Radioactivity Survey 

Fansteel, Inc. 
(Continued) 

Page 21 

Grounds Surface. East Plant GD-DIRT-EAST 

llt1Dliiiiiiiiiil1iii===-
G1486 O 04/22/93 14 7 41 9 60 47 lt41 21 l0331t 9797 7917 
G1487 O Olt/22/93 7 7 ID 7 77 "7 10.19 · 22 10S61 9S24 7917 
G1488 0 04/22/93 17 7 S8 10 63 47 S43 21 9929 964S 7917 
Gl489 O 04/22/93 13 7 3S 9 62 47 S09 21 10347 9288 7917 
Gl490 O 04tZ2/93 18 7 64 10 67 47 · 679 21 9807 9306 7917 
Gl491 0 04/22/93 10 7 17 8 68 lt7 713 21 11082 1028S 7917 
Gl492 0 04/22/93 lit 7 . 41 9 · 91 lt7 1494. 23 107S7 100S4 7917 
Gl493 0 Olt/22/93 8 7 6 8 83 47 1222 23 100S8 982S 7917 
Gl491t 0 Olt/22/93 23 7 93 11 Sit lt7 238 20 10639 9960 7917 
Gl49S 0 Olt/22/93 10 7 17 8 78 47 10S3 ·22 10278 9693 7917 
G1496 O Olt/22/93 13 7 35 9 58 47 371t 20 10725 97S5 7917 
G1497 0 04/22/93 8 7 6 8 75 . "7 951 22 11126 10746 7917 
Gl498 0 04/22/93 11 7 23 8 73 "7 883 22 10792 10729 7917 
Gl499 0 Olt/22/93 9 7 12 8 69 "7 7"7 Z2 11359 10921 7917 
GlSOO 0 Olt/22/93 18 7 64 10 62 lt7 509 21 11718 11359 7917 
G1501 0 Olt/22/93 9 7 12 8 61 47 475 21 11839 10821 7917 
G1502 0 Olt/22/93 13 7 3S 9 61 lt7 lt75 21 l1081t 10800 7917 
Gl503 0 04/22/93 7 7 ID 7 Bit lt7 12S6· 23 11098 11022 7917 
Gl501t 0 Olt/22/93 6 7 ID 7 68 lt7 713 21 11192 10697 7917 
G1S05 0 Olt/22/93 lit 7 41 9 60 47 lt41 21 11360 11267 7917 
G1506 0 Olt/22/93 9 7 12 8 76 "7 985 22 11084 10525 7917 
Gl507 0 Olt/22/93 14 7 41 9 70 "7 781 22 10556 10177 7917 
G1508 0 04./22/93 13 7 35 9 63 47 5"3 21 10577 10093 7917 
G1S09 0 Olt/22/93 15 7 lt6 9 83 47 1222 23 10701 1014'4 7917 
G1510 0 04/22/93 10 7 17 8 69 47 71t7 22 11012 10221 7917 
G1511 0 Olt/22/93 8 7 ID 7 65 "7 611 21 10000 9292 7917 
Gl512 0 04/22/93 10 7 17 8 68 47 713 21 10797 10192 7917 
G1S13 0 04/22/93 9 7 12 8 70 47 781 22 9239 9425 7917 
GlSlli 0 04/22/93 8 7 6 8 75 47 9Sl 22 10010 9780 7917 
G1S15 0 Olt/22/93 6 7 ID 7 69 47 747 22 9999 9676 7917 
G1S16 0 Olt/22/93 12 7 29. 9 69 lt7 747 22 10858 10166 7917 
G1S17 0 Olt/22/93 8 7 6 8 68 47 713 21 10328 101SS 7917 
G1S18 0 04/22/93 11 7 23 8 7S "7 951 22 10947 10260 7917 
G1519 0 04/22/93 12 7 29 9 71t lt7 917 22 11187 10399 7917 
GlS20 0 Olt/22/93 19 7 70 10 71 lt7 815 22 107"5 9889 7917 
G1S21 0 Olt/22/93 11 7 23 8 7" lt7 917 22 10889 10834 7917 
G1522 0 Olt/22/93 1S 7 lt6 9 77 "7 1019 22 10704 10668 7917 
Gl523 0 04/22/93 8 7 - 6 8 69 47 7"7 22 11"16 10499 7917 
G1521t 0 Olt/22/93 19 7 70 10 Sit · "7 238 20 11002 1032S 7917 
G1S2S 0 Oli/22/93 14 7 41 9 63 47 543 . 21 10904 10028 7917 
G1526 0 Oli/22/93 9 7 12 8 79 47 1087 22 10987 10044 7917 
G1527 0 Oli/22/93 26 7 110 11 71 47 815 22 9998 9737 7917 

ID • Indistinguishable from Background Alpha shading indicates radioactivity >200dpn/100cm2 
CI • Confidence Interval Beta shading indicates radioactivity >1000dpn/100cm2 
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Table 18 
Site Gr'ourtds Instrument Results 

R$dioactivity Survey 
Fansteel,. Inc. 

(Continued) 

Page 22 

Grounds Surfaca East Plant GD-DIRT-EAST 

llllliiii'iiiiiiiiiii==-
G152B 
G1529 
G1530 
Gl531 
Gl532 
Gl533 
Gl53 .. 
Gl535 
Gl536 
G1537 
G1538 
Gl539 
G15 .. 0 
G15U 
G15U 
G151i3 
G15 .... 
G15 .. 5 
615 .. 6 
Gl50 
G151i8 
Gl5 .. 9 

· G1550 
G1551 
Gl552 
G2006 
G2207 
G2208 
G2209 
62210 
62211 
G2212 
G2213 
G221 .. 
G2215 
G2216 
G2217 
G2218 
G2219 
G2221 
G2222 
G2223 

0 04/22/93 
0 0 .. /22/93 
0 0 .. /22/93 
0 04/22/93 
0 0 .. /22/93 
0 0 .. /22/93 
0 0 .. /22/93 
0 04/22/93 
0 04/22/93 
0 Oli/22/03 
0 Oli/22/93 
0 Oli/22/93 
0 Oli/22/93 
0 Oli/22/93 
0 04/23/93 
0 Oli/23/93 
0 Oli/23/93 
0 Oli/23/93 
O Oli/23/93 
0 Oli/23/93 
0 Oli/23/93 
0 Oli/23/93 
0 Oli/23/93 
0 0 .. /23/93 
0 0 .. /23/93 
0 Oli/23/93 
0 Oli/27/93 
0 Oli/28/93 
0 05/0 .. /93 
0 05/0 .. /93 
0 05/0li/93 
0 05/04/93 
0 05/25/93 
0 05/0li/93 
0 05/0 .. /93 
0 05/0li/93 
0 06/01/93 
0 06/01/93 
0 05/0li/93 
0 05/0 .. /93 
0 05/0li/93 
0 05/04/93 

13 
10 
11 

6 
12 

9 
12 
15 
17 

7 
10 
11 

8 
10 
17 

8 

14 
10 
16 
12 
13 
11 
12 

8 
6 

13 
7 

27 
175 

80 
199 

98 
15 
62 
41 
31 
.. 3 
51i 
16 
35 
51 
31 

7 35 
7 17 
7 23 
7 ID 
7 29 
7 12 
7 29 
7 46 
7 58 
7 ID 
7 17 
7 23 
7. 6 

7 17 
7 58 
7 6 
7 u 
7 17 
7 52 
7 29 
7 35 
7 23 
7 29 
7 6 
.7 ID 
7 3S 
7 ID 

ill 
1~ @t@i~i::: 
11 lS .. 
11 103 

: !M:!M~ii::: 
11 26 

11 ::::::::::~:,J.~~;:;: 
11 ::mt:::lO.lt' 
11 103 

ID • Indistinguishable from Background 
CI • Confidence Interval 

9 
8 
8 
7 
9 
8 
9 
9 

10 
7 
8 
8 
8 
8 

10 
8 
9 
8 

10 
9 
9 
8 
9 
8 
7 
9 
7 

12 
27 
19 
29 
21 

9 
17 
Iii 
13 
14 
lS 
10 
14 
16 
13 

71 
s .. 
58 
62 
H 
67 
73 
56 
58 
79 
SB 
71 
68 
60 
7S 
86 
65 
57 
.. 6 
5 .. 
73 
73 
79 
59 
75 
70 
89 

13 .. 
381 
172 
ss .. 
20 
129 
181 
108 

83 

92 
288 
106 
lU 

.., BlS 

I 0 238 
.. 1 374 
.., S09 

"7 917 
.., 679 
"7 883 
.., 306 
.. 7 37 .. 
"7 1087 
.., 37 .. 
.., BlS 
.., 713 
.., .. u 
50. 849 
50 1222 
50 S09 
50 238 
50 ID 
50 136 
so 781 
SO 7Bi 
50 985 

.. so 306 
so 849 
50 679 
.. 9 13SB 
51 2818 
s1 tao·,52~ 
S7 3710 
s1 Jd'&ou·• 
57 ::tttfriii~ 
u 3S08 
S7 .. 000 
S7 16 .. S 
S7 839 

S1 . 1129 
S1 @1:::7.452• 
57 1581 
57 1839 

22 10177 
20 9658 
20 10707 
21 10859 
22 11041 
21 10576 
22 11S93 
20 10567 
20 10876 
22 10926 
20 10770 
22 11119 
21 lllU 
21 10792 
22 10948 
23 11'7es 
21 11S72 
21 11111 
20 103 .. 8 
20 10128. 
22. 9290 
22 9673 
23 9085 
21 9005 
22 9253 
22 10852 
23 22140 
27 ... 5301 
42 39604 
30 4220S 

... 9 3S907 
35 62637 
26 18098 

·31 55909 
26 2726 .. 
24 22825 

74676 
13913 

2.. 17920 
37 25695 
26 30455 
26 2 .. 530 

10301 7917 
927.. 7917 
9871 7917 

10223 7917 
10488 7917 

9709 7917 
10500 7917 
10008 7917 
10259 7917 

9419. 7917 
9909 7917 

100 .. 9 7917 
10 .. 29. 7917 

9721 7917 
9906 8411 

11211 B41i 
11061 8411 
104 .. 3 BUl 

9141 8411 
9217 BUl 
9346 8Ul 
8226 8411 
82S6 8Ul 
8148 8Ul 
8716 8411 
9SS6 8Ul 

22818 7123· 
64 .. ss 8U .. 
38 .. 85 730 .. 
.. 0697 730 .. 

.31608 7304 
75256 730 .. 
12593 2954 
68379 730 .. 
2SOS6 730 .. 
19822 7304 
.. 8284 3088 
10668 3088 
20081 730 .. 
30881 7304 
35857 730 .. 
373S5 7304 

Alpha shading indicate• radioactivity >200dpn/100cm2 
Beta shading indicstea radioactivity >1000dpn/100cm2 



Table 18 
Site Grounds Instrument Results 

Radloactlvlty Survey 
Fansteel, Inc. 

(Continued) 

Page 23 

Grounds Surface East Plant GD-DIRT-EAST. 

llllliiiiiiiiiiiiii-
G2224 o 05/25/93 9e " :tJtle.t::: 20 311 1i2 .:·, 1oeo• 3e 36338 16618 295ti · 

~~~~~ ~ ~~~~:~:! ~~ n ,:11.1::;1111:1.~ii:. ~: ~~: ~; ~:~~ · ~: ~~;~~ ~:~~~ ;~~: 
G2228 0 05/04/93 

. GZ229 O 05/04/93 
G2230 0 05/0lo/93 
G2231 0 05/0lo/93 
G2232 0 05/0lo/93 
G2233 0 05/0lo/93 
G2234 0 05/0lo/93 
G2235 0 05/04/93 
G2236 0 05/0lo/93 
G2237 0 05/0lo/93 
G2238 0 05/0lo/93 
G2239 0 05/0ti/93 

· G221t0 0 05/0lo/93 
G22U 0 05/04/93 
G221o2 0 05/0lo/93 
G2243 · 0 05/0t,/93 
G2244 0 05/05/93 
G2245 0 . 05/05/93 
G221o6 0 05/05/93 
G220 0 05/05/93 
G2248 0 05/05/93 
G22"9 0 05/05/93 
G2250 0 05/05/93 
G2251 0 05/05/93 
G2252 0 05/04/93 
G2253 0 05/04/93 
G2254 0 05/04/93 
G2255 0 05/04/93 
G2256 0 05/04/93 
G2257 0 05/04/93 
G2258 0 05/04/93 
G2259 0 06/02/93 
G2260 0 05/04/93 
G2261 0 05/04/93 
G2262 0 05/04/93 
G2263 0 05/05/93 
G2264 0 05/05/93 
G2265 0 05/05/93 

34 
41o 
17 
31 
22 
49 
38 
52 
59 

lM 
98 
75 
28 
lo9 
76 
17 
48 
16 
36 
loO 
"2 

"" 47 
3lo 
21 
15 
43 
96 
62 
51 
52 

4 
44 

8 
16 
45 
78 
48 

11 118 
11 169 
11 31 
11 103 
11 56 
11 195 

ill 
11 87 
li 195 
11 @lliS.ik 
1

~ rnrn:=riii: 
5 56 
5 159 
5 179 

~ ll~~1111iti11 
5 llo9 

11 Sl 
11 21 

~ ~ !U~ii!i!i:ii;,: 
~ ~ 1:1:1~!\!l.ltill! 

8 ID 
11 169 
11 ID 

'ill 
ID • Indistinguishable 'from Background 
CI • Conf idenc• Interval 

13 
15 
11 
13 
11 
15 
14 
16 
17 
21 
21 
19 
12 
15 
19 
11 
15 

9 
13 
13 
14 
14 
14 
12 
11 
10 
15 
21 
17 
16 
16 

7 
15 

9 
10 
14 
18 
15 

128 
110 

76 
64 
75 

l6ti 
118 
106 
132 
234 
128 
132 

97 
127 

99 
67 
92 
76 
66 
90 
89 
91 

121 
126 

92 
151 

77 
126 
164 
136 
160 

112 
39 
82 

124 
112 

88 

57 2290 
57 1710 
57 
57 
57 
57 

613 
226 
581 

3452 
57 1968 
57 1581 
57 2"19 
s1 w:t:sHo:~ 
57 2290 
57 2"19 
57 1290 
57 2258 
57 1355 
57 323 
40 1677 
40 1161 
40 839 
40 1613 
40 1581 
40 1645 
40 2613 
40 2774 
S7 1129 
57 3032 
57 645 
57 2226 
57 3452 
57 2548 
57 3323 

57 1774 
57 ID 
57 806 
40 2710 
40 2323 
loO 151o8 

27 22773 
26 20028 
23 18885 
22 19916 
23 18882 
30 23971o 
26 19511 
26 19237 
27 1606 
34 13307 
27 12864 
27 14"67 
25 14718 
27 17598 
25 15"15 
22 12735 
23 18774 
22 18158 
21 19176 
23 19479 
23 20650 
23 19129 
25 18949 
26 16190 
24 12739 
29 60695 
23 15071 
27 15600 
30 15742 
28 °14386 
29 14743 

3913 
26 12492 
20 10874 
24 12787 
26 16300 
25 17517 
23 16289 

18910 
17383 
1651,0 
18193 
27006 
27190 
18467 
18094 
19376 
15076 
16859 
18492 
16018 
20793 
20007 
16167 
20804 
27618 
31o978 
18493 
18808 
17572 
17976 
16419 
14391 
23817 
15298 
15395 
15011 
12038 
11495 

3817 
19681 
11913 
13809 
171t81 
21039 
19553 

7304 
7304 
730li 
7304 
7304 
7304 
7301o 
7301, 
7304 
7304 
7304 
7304 
7304 
7304 
7301o 
7304 
7298 

. 7298 
7298 
7298 
7298 
7298 
7298 
7298 
7304 
7304 
7304 
7304 
7304 
7304 
7304 
3158 
7304 
7304 
7304 
7298 
7298 
7298 

Alpha shading indicates radioactivity >200dpn/100cm2 
Beta shading indicates radioactivity >1000dpn/100cm2 



Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Page 24 

Grounds Surrace East Plant GD-DIRT-EAST 

lllll&iiii&iiii==-
GZZ66 0 05/05/93 liS S )\!:\':t.-0.J::: 1" 90 40 1613 23 17165 20076 7298 
GZZ67 0 05/05/93 14 S 46 9 68 liO 903 Zl 17574 20414 7298 
GZZ68 O 05/05/93 34 S 149 12 84 ~O 1419 ZZ 16778 25050 7298 

ilili ~ m~im ·i1 111 11 :~! ii mi 1111m i;m im 

~ii ! !!!!ii!! :ii i I !11!! !! ~!! ~ !!!if f !11! · !1!1 
GZZ80 0 05/05/93 Z3 S 92 11 70 liO 968 21 13177 18919 7298 
GZZ81 0 05/05/93 21 S . 82 10 122 liO 26"5 25 13U3 18Z05 7298 
GZZ8Z 381 . 5 ~i::ni~ 39 196 liO f{s(fa£• 31 15831 1"780 7298 

:~~:: ~ ~~~~~~:~ :~ ~ l:~li~il'l.11::1 ~~ ~~~ :~ ~~~: ~: ~:~~! ~~~~~ ;~:: 
~~~H ~ ~~~~~~:~ ~~ ~ .:1i,111111:ill1, H ~~~ :~ ~~:; :: ~~!~~ ~:~~~ ~~:: 
GZ288 0 05/05/93 22 S 87 10 110 40 2258 24 22665 23499 7298 

:~~:~ ~ ~~~~~~:~ ~~ ~ rn:n::~i::: 1: ~~ :: ~~:~ ~~ ~~~~~ ~~~:~ ;~:: 
GZ291 0 05/05/93 28 5 118 11 122 liO 2645 ZS 21819 23072 7298 

~~~:~ ~ :~~:~~:~ :~ ~ n::rn:=i~~r ~~ 
1!: :: ~~:: ~~ ~~~~: ~~:~~ ;~:: 

GZZ94 0 06/02/93 1Z 8 21 9 079 3985 3158 
GZZ95 0 06/02/93 12 8 21 9 liU2 431i9 3158 
GZZ96 0 06/02/93 9 8 S 8 5256 1,860 3158 
GZZ97 0 06/02/93 6 8 ID 7 4628 li523 3158 
GZZ98 0 06/02/93 10 8 11 8 4521 liZ78 3158 
GZZ99 0 06/02/93 7 8 ID 8. 5164 liliOli 3158 
GZ300 O 06/02/93 16 8 43 10 4956 5193 . 3158 
GZ301 0 05/05/93 28 5 118 11 84 40 1419 22 13534 16391 7298 
GZ302 0 05/05/93 17 S 62 9 91 40 1645 23 21667 22057 7298 
GZ303 0 05/05/93 19 5 72 10 104 40 2065 24 21991 25215 7298 
G2304 0 06/02/93 10 8 11 8 5639 6226 3158 
G2305 0 06/02/93 7 8 ID 8 3740 4745 3158 
G2306 0 06/02/93 10 8 11 8 4209 4415 3158 
GZ307 0 06/02/93 S 8 ID 7 4000 4113 3158 

ID • Indistinguishable Crom Background Alpha shading indicataa radioactivity >ZOOdpn/100cm~ 
CI • Confidence Interval Beta shading indicates radioactivity >1000dpn/100cmZ 



• Table 18 
Site.Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Page 25 

Grounds. Surface East Plant GD-DIRT-EAST 

11111iiiiiiiiftriii=:-
G2308 0 06/02/93 11 8 16 9 li039 3982 3158 
G2309 0 06/02/93 10 8 11 8 4067 3841 3158 
G2310 0 06/02/93 8 8 ID 8 3908 3795 3158 
G2311 0 06/02/93 11 8 16 9 4299 ti675 3158 
G2312 0 06/02/93 9 8 5 8 5965 6010 3158 
G2313 O 06/02/93 8 8 ID 8 4023 3922 3158 
G231" O 06/02/93 10 8 11 8 3991 3877 3158 
G2315 0 06/02/93 5 8 ID 7 4129 36li9 3158 
G2316 0 06/02/93 2 8 ID G li669 4380 3158 
G2317 0 06/02/93 11 8 16 9 .li937 li836 31.58 
G2318 0 05/0.5/93 39 .5 174 13 70 40 968 21 1".590 1"262 7298 
G2319 0 05/0.5/93 21 .5 82 10 6.5 liO 806 20 110.57 12.529 .7298 
.G2320 0 05/05/93 13 .5 f.1 8 62 40 ho 20 12.553 1.5291 7298 
G2321 0 0.5/0.5/93 13 .5 41 8 87 40 1.516 23 17060 19.515 7298 
G2322 · 0 06/02/93 11 8 16 9 .5162 .5139 31.58 
G2323 0 06/02/93 8 8 ID 8 4.530 3827 31.58 
G2324 0 06/02/93 7 8 ID 8 4260 3788 31.58 
G232.5 0 06/02/93 18 8 53 10 4433 3826 31.58 
G2326 O 06/02/93 11 8 16 9 li662 4461 3158 
G2327 0 06/02/03 1" 8 32 9 5964 6151 3158 
G2328 0 06/02/93 6 8 ID 7 3379 3899 3158 
G2329 0 05/0.5/93 12 5 36 8 68 liO 903 21 7063 12210 7298 
62330 o 05/05/93 38 5 169 13 117 40 Zli8li 25 21206 21093 7298 
62331 0 05/05/93 31 5 133 12 115 40 2419 25 12808 177li3 7298 
62332 0 06/03/93 12 7 27 9 9561 9528 2938 
62332 0 06/22/93 67 60 411 23 
62333 0 06/03/93 11 7 21 8 
62333 0 06/22/93 
62331i 0 06/03/93 
G233li 0 06/22/9_3 
G2335 0 06/03/93 
62335 0 06/22/.93 
62336 0 06/03/93 
62336 0 06/22/93 
62337 0 06/03/93 
62337 0 06/22/93 
62338 0 06/03/93 
62338 0 06/22/93 
62339 0 0.5/0.5/93 
62340 0 05/05/93 
623"1 0 05/05/93 
62342 0 05/05/93 

12 

4 

10 

9 

5 

9 
27 
liO 
33 

7 

7 

7 

7 

7 

.5 
5 
5 
5 

ID • Indistinguishable from Background 
CI • Confidence Interval 

27 

ID 

16 

11 

ID 

21 
113 
179 
141i 

9 

7 

8 

8 

7 

7 
11 
13 
12 

83 

68 

71 

.52 

61 
49 
.52 
68 
79 

60 

60 

60 

60 

60 
liO 
liO 
40 
liO 

1349 

469 

645 

821 

ID 

.59 
290, 
387 
903 

1258 

24 

23 

23 

23 

21 

22 
19 
19 
21 
22 

5678 

4718 

li288 

li02li 

4396 

4157 

5125 
9884 

10960 
10305 

5059 

4298 

3876 

3318 

3914 

3878 

6403 
12828 
12676 
12416 

2938 

2938 

2938 

. 2938 

2938 

2938 

7298 
7298 
7298 
7298 

Alpha shading .indicate• radioactivity >200dpn/100cm2 
Beta shading indicates radioactivity >1000dpn/100cm2 
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Table 18 
Site Grounds Instrument Results 

Radioactivity Survey · 
Fansteel, Inc. 

(Continued) 

·-, 

Page 26 

Grounds Surface 'East Plant GD-DIRT-EAST 

llllliUiiiiiiiliii---
G2343 0 06/01/93 16 6 53 9 6187 5302 3088 
G2344 0 05/05/93 7 5 10 7 64 40 774 20 11332 13409 7298 
G2345 0 05/05/93 23 5 92 11 56 40 516 20 8959 9912 7298 
G2346 0 05/06/93 29 11 92 13 81 55 839 23 9295 8998 8191 
G2347 0 05/06/93 18 11 36 11 62 55 226 22 9768 10285 8191 
G2348 0 05/06/93 19 11 41 11 66 55 355 22 10310 11002 8191 
G2349 0 05/05/93 15 5 51 9 72 40 1032 21 10087 11714 7298 
G2350 0 05/05/93 39 5 174 13 93 40 1710 23 9878 12898 7298 

~~!~! ~ ~~~~~~:! :: ~ :~uwi:~im !~ 1:! :~ !~~~ ~~ !~~~~ !!~!~ ~~:: 
G2353 0 06/03/93 21 7 7S 11 · 6648 6768 2938 
G2353 0 06/22/93 80 60 1173 24 
G2354 0 06/22/93 73 60 762 Z3 
G2354 0 06/03/93 26 7 101 11 
G2355 0 06/03/93 15 7 43 9 
G2355 0 06/22/93 
G2356 0 06/03/93 
G23S6 0 06/22/93 
G23S7 0 06/03/93 
G2357 0 06/22/93 
G2358 0 06/03/93 
G23S8 0 06/22/93 
G2359 0 06/03/93 
G2359 0 06/22/93 
G2360 0 06/03/93 
G2360 0 06/22/93 
G2361 0 05/06/93 
G2362 0 05/06/93 
G2363 0 06/03/93 
G2363 0 06/22/93 
G2364 0 06/03/93 
G2364 0 06/22/93 
G2365 0 05/06/93 
G2367 0 OS/06/93 
G2367 0 06/01/93 
G2368 0 06/01/93 
G2369 0 06/01/93 
G2370 0 06/01/93 
G2371 0 06/01/93 
G2372 0 06/01/93 
G2373 0 06/01/93 
G2374 0 06/01/93 

24 

7 

9 

11 

8 

16 
32 
15 

11 

8 
10 

6 
24 
14 
17 
lS 

7 
13 
12 

7 

7 

7 

7 

7 

11 
11 

7 

7 

11 
11 

6 
6 
6 
6 
6 
6 
6 
6 

ID • Indistinguishable [rom Background 
CI • Confidence Interval 

91 

ID 

11 

21 

5 

26 
108 

43 

21 

ID 
ID 
ID 
96 
43 
59 
li8 

5 
37 
32 

11 

7 

II 

8 

8 

10 
13 

9 

8 

9 
9 
7 

11 
9 

10 
9 
7 
9 
8 

71 

68 

67 

70 

70 

81 
66 
85 

76 

61 
77 
60 

60 

60 

60 

60 

f!O 

60 
55 
55 

60 

60 
55 
SS 

645 

469 

411 

587 

587 

1232 
355 
968 

938 

59 
710 
161 

23 

23 

23 

23 

23 

24 
22 
24 

23 

22 
23 
21 

5742 
4243 

4459 

4585 

4375 

4866 

4198 

8863 
6265 
5603 

4741 

9214 
9829 
3064 
7976 

11117 
2723 
3628 
4866 
4590 
4239 

5147 
4008 

4135 

4113 

4133 

4258 

4049 

9403 
9771 
4770 

4206 

8384 
10982 

3159 
5608 
6835 
2607 
3591 
4008 
3669 
3652 

2938 
2938 

2938 

2938 

2938 

2938 

2938 

8191 
6191 
2938 

2938 

8191 
8191 
3088 
3088 
3088 
3088 
3088 
3088 
3088 
3088 

Alpha ehading indicates radioactivity >200dpm/100cm< 
Beta shading indicates radioactivity >1000dpm/lOOcm2 



Table 18 
Site Grounds Instrument Results 

·Radioactivity Survey 
Fansteel, Inc. 

(Continued). 

:t>age 27 

Grounds Surfaca Eaat Plant GD-DIRT-EAST 

lllmtiiiiiii~==--
G237S 0 06/01/93 11 6 27 8 liSli8 3S71i 3088 
G2376 0 06/01/93 13 6 37 9 4S81 3911 3088 
G2377 0 06/01/93 , 9 6 16 8 ti361 3603 · 3088 
G2378 0 06/01/93 9 6 16 8 ti017 3632 3088 
G2379 0 06/01/93 U 6 ti3 9 li2S8 3S49 3088 
G2380 0 06/01/93 8 6 11 7 tiliZS 3415 3088 
G2381 0 06/01/93 20 6 7S 10 42S.1 35"1 3088 
G2382 0 06/01/93 · 6 6 ID 7 li82S 35S9 3088 
G2383 0 06/01/93 11 6 27 8 "126 370 3088 
G2385 0 06/01/93 9 6 16 8 28'40 2812 3088 
G2386 . 0 06/01/93 8 6 11 7 . ti029 3775 3088 
G2387 0 05/06/93 12 11 S 10 63 SS 2S8 22 7832 8228 8191 
G2388 0 OS/06/93 13 11 10 10 62 SS 226 22 818ti 8131 8191 

~~!~~ ~ ~~j:~j:~ !: 1! ::m:::::::i~~[:: !~ 1~~ !~ 3~:~ ~~ 2~:~~ 2:~~: :!~! 
G2"12 0 ~~j~!j:: SO S 1:1:11;;:1;:~~11:1 lS 186 40 J]!~~:~?~ 30 266S3 70387 3174 

~~:!: ~ OS/21/93 :: : 161 !: ~!: :~ :1::11·:~n~~ :~ ·!~:!:~ 1::~:! ~!~: 
G241S 0 05/21/93 18 S 72 10 103 liO 2S40 24 2919S S68ti8 317ti 

' , 
~~:!~ ~ ~~j~!j:: ~: ~ :mmmli!i:: !! 
G2UB 0 OS/21/93 27 S 122. 11 
G2"19 0 OS/2S/93 28 ti 123 11 
G2"21i 0 05/25/93 35 ti 159 12 
G2421 0 OS/27 /93 ti 10 ID 7 
G21i22 0 OS/27/93 S 10 ID 8 
G21i23 0 OS/27 /93 9 10 ID 9 
G21i24 0 DS/27/93 8 10 ID 8 
G242S 0 OS/27 /93 B 10 ID 8 
G21i26 0 OS/27 /93 6 10 ID 8 
G21i27 0 OS/27 /93 6 10 ID 8 
G21i28 0 OS/27/93 18 10 U 11 
G2li29 0 OS/27/93 S 10 ID 8 
G2li30 0 OS/27/93 13 10 lS 10 
G2li31 0 OS/27/93 13 10 lS 10 
G2432 0 OS/27/93 17 10 36 10 
G2433 0 DS/27/93 S 10 lD 8 
G2431i 0 . DS/27 /93 13 10 . lS. 10 
G243S 0 OS/27/93 16 10 31 10_ 
G2436 0 DS/27 /93 29 10 97 12 
G21i37 · 0 DS/27/93 13 10 lS 10 
G2ti38 0 OS/27/93 10 10 ID 9 

ID • Indiatingulahabl• from Background 
CI • Confidence Interval 

lOS 
100 
1"1 
7S 

lU 

"" 36 
u 
Sli 
48 
36 
56 
S9. 
31i 

' 36 

6S 
94 
72 
69 
tie 
82 
37 
SS 

40 
40 
40 
"2 
"2 
42 
42 
li2 
li2 
li2 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 

2621 
2"19 
4073 
1331 
3992 

81' 
ID 
ID 

481i 
242 
ID 

S6S 
68S 

ID 
ID 

927 
2097 
1210 
1089 

2li2 
1613 

ID 
S21i 

2li 
2ti 
27 
22 
27 
19 
18 
18 
20 

' 19 

18 
20 
20 
17 
18 
21 
23 
21 
21 
19 22 
18 
20 

2U21i 
22788 
19S68 
121S3 
17990 

27iO 
311" 
3032 
3083 
3304 
3S72 
3133 
li770 

'3022 
331t6 
S88S 
761i9 
S136 
li93S 
"729 
S742 
3076 
Sli83 

SS178 
S1S07 
32429 
16SSS 
22727 

3026 
3128 
279S 
3018 
2831 
301iS 
2898 
li280 
3194 
3DS1 
SBltB 
6179 
li021 
4098 
3933 
44-74 
29Sli 

3174 
3174 

·3171i 
29Sli 
29Sli 
3028 
3028 
3028 
3028 
3028 
3028 
3028 

3028 
3028 
3028 
3028 
3028 
3028 
3028 
3028 
3028 

lilt61i 3028 
Alpha shading indicates radioactivity >200dpn/100cm2 
Beta shading indicates radioactivity >1000dpn/100cm2 



• Site 
Table 18 • Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 

(Continued) 

Page 28 

Grounds Surface East Plant GD-DIRT-EAST 

llliliiiiiiiiiiit1iii=:=-
G2439 O 05/27 /93 12 10 10 9 70 42 1129 21 5948 4043 3028 
G2440 O 05/27 /93 8 10 ID 8 78 42 1452 22 5752 4325 3028 
62441 o 05/27 /93 9 10 ID 9 68 42 1048 21 6067 5146 3028 
G2U2 0 05/27 /93 23 10 67 11 76 42 1371 22 6532 4620 3028 
62443 
62444 
62445 
62446 
624117 
G2448 
G2449 
G2450 
G2451 
62452 
G2453 
G2454 
G24.55 
G2456 
G2457 
G2458 
G2459 
62460 
62461 
G2462 
62463 
62464 
G2465 
62466 
62467 
G2468 
G2469 
G2470 
G2471 
G2472 
62473 
G204 
G2475 
G2476 
G2477 
G2478 
G2479 
62480 

0 05/27/93 
0 05/27/93 
0 05/27/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 
0 05/28/93 

11 
9 

44 
7 

10 
15 

9 
55 
13 
22 
14 
13 

7 
7 

14 
13 

9 
19 

2 
9 
7 

11 
7 

15 
4 

11 
4 

12 
8 

11 
13 
18 
16 

6 
11 

6 
10 
27 

10 5 
10 . ID 
10 174 

6 5 
6 . 21 
6 46 

: :mrmt~i::: 
6 36 
6 82 
6 41 
6 36 
6 5 
6 5 
6 41 
6 36 
6 15 
6 67 
6 ID 
6 15 
6 5 
6 26 
6 5 
6 46 
6. ID 
6 26 
6 ID 
6 31 
6 10 
6 26 
6 36 
6 62 
6 51 
6 ID 
6 26 
6 ID 
6 21 
6 108 

ID • Indist.inguishabl.e from Background 
CI • Confidence Interval 

9 
9 

15 
7 

e 
9 
8 

16 
9 

11 
9 
9 
7 
7 
9 
9 
II 

10 
6 
6 
7 
8 
7 
9 
6 
e 
6 
8 
7 
e 
9 

10 
9 
7 
8 
7 
e 

11 

77 
90 

120 
u 
77 
72 
66 
81 
65 
55 
69 
62 
71 
73 
75 
75 
Bl 
83 
46 
80 
70 
56 
55 
56 
72 
56 
75 
65 
64 
73 
58 
71 
85 
77 
73 
70 
70 
62 

42 
ti2 
42 
36 
36 
36 

.36 
36 
36 
36 
36 
36 
36 
36 
36 

. 36 
36 
36 
36 

. 36 

36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 
36 

1411 
1935 
3145 

333 
1708 
1500 
1250 
1875 
1208 

792 
1375 
1083 
1458 
1542 
1625 
1625 
1875 
1958 

417 
1833 
1417 

833 
792 
833 

1500 
833 

1625 
1208 
1167 
1542 

917 
1458 
~042 

1708 
1542 
1417 
1417 
1083 

22 
23 
25 
18 
21 
21 
20 
22 
20 
19 
20 
20 
21 
21 
21 
21 
22 
22 
18 
22 
21 
19 
19 
19 
21 
19 
21 
20 
20 
21 
19 
21 
22 
21 
21 
21 
21 
20 

6.503 

7178 
10575 

2513 
5292 
4939 
4751 
6366 
6065 
5374 
5680 
5617 
5809 
6002 
6889 
6892 
7950 
6156 
2973 
4882 
4563 
U30 
U29 
4637 
4462 
4564 
4666 
4980 
4807 
5224 
5639 
5755 
6161 
5818 
5932 
6221 
4299 
4761 

4931 
5235 
6792 
3128 
4555 
4489 
U74 
5099 
5031 
5208 
5246 
5399 
5401 
5434 
6172 
6556 
7675 
5591 
3137 
4238 
3948 
3626 
4007 
3495 
3666 
3750 
3772 
3822 
4000 
4279 
4490 
U45 
4226 
4455 
5168 
4808 
4645 
5914 

3028 
3028 
3026 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 

. 2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 
2990 

Alpha shading indicates radioactivity >200dpm/100cm~ 
Beta •hading indicate• radioactivity >1000dpm/100cm2 



• Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 
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Page 29 

Grounds Surface. East Plant GD-DIRT-EAST 

llllliiiiiiiiiitlllii='=--
G2481 0 05/28/93 11 6 26 8 65 36 1208 20 4158 5191 2990 
G2482 0 05/28/93 8 6 10 7 59 36 958 19 3702 4389 2990 
G2483 0 05/28/93 8 6 10 7 73 36 1542 21 4251 4329 2990 
G2484 0 05/28/93 8 6 10 7 76 36 1667 21 4424 3864 2990 
G2485 0 05/28/93 9 6 15 8 73 36 1542 21 4606 3753 2990 
G2486 0 05/28/93 7 6 5 7 71 36 1458 21 4594 3753 2990 
G2487 0 05/28/93 5 6 ID 7 59 36 . 958 19 5387 3853 2990 
G2488 0 06/01/93 15 6 48 9 4700 4516 3088 
G2489 0 06/01/93 16 6 53 9 5366 529/i 3088 
G2490 0 06/01/93 24 6 96 11 5566 4999 3088 
G2491 0 06/01/93 25 6 101 11 5332 5074 3088 
G2492 0 06/01/93 16 6 53 9 5190 li814 3088 
G2493 0 06/01/93 11 6 27 · 8 5089 4976 3088 
G2494 O 06/01/93 10 6 21 8 5707 5258 3088 
G2495 0 06/01/93 17 6 59 10 5573 4996 3088 
G2496 O 06/01/93 37 6 165 13 5537 5204 3088 
G2497 0 05/28/93 13 6 36 9 73 36 1542 21 6170 55114 2990 
G2498 0 05/28i93 8 6 10 7 58 36 833 19 4620 4257 2990 
G2499 0 06/0Z/93 6 8 ID 7 5663 6218 3158 
G2500 0 06/03/93 9 7 11 8 4216 · 3774 2938 
G2500 0 06/22/93 71 60 645 23 
G2501 0 06/02/93 7 ID 8 
G2502 0 06/0Z/93 7 ID 8 
G2503 0 06/02/93 9 5 8 
G2504 0 06/02/93 6 ID 7 
G2505 0 06/02/93 12 21 9 
G2506 0 06/02/93 5 ID 7 
G2507 0 06/02/93 12 21 9 
G2508 0 06/02/93 9 5 8 
G2509 0 06/02/93 11 16 .9 
G2510 0 06/02/93 7 ID 8 
G2511 0 06/02/93 9 5 8 
G2512 0 06/02/93 9 5 8 
G2513 0 06/02/93 14 32 9 
G2S14 0 06/02/93 14 32 9 
G2515 0 06/03/93 7 ID 7 
G2515 0 06/22/93 
G2516 0 06/03/93 
G2516 0 06/25/93 
G2517 0 06/02/93 
G2518 0 06/03/93 
G2518 0 06/ZZ/93 

7 

6 
7 

7 

8 
7 

ID • Indistinguishable from Background 
CI • Confidence Interval 

ID 

ID 
ID 

7 

7 
7 

73 60 762 23 

76 49 1452 22 

68 60 469 23 

4173 
4243 
4730 
4415 
4581 
4600 
4349 
5023 
4662 
4566 
4312 
4873 
5228 
2900 
4302 

4216 

5469 
4330 

4130 
3776 
3823 
4034 
4114 
4368 
4193 
4367 
4421 
4336 
3924 
4577 
4300 
2714 
3761 

3517 

3647 
4369 

3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
3158 
2938 

2938 

3158 
2938 

Alpha shading indicates radioactivity >200dpn/100cm2 
Beta shading indicates radioactivity >1000dpn/100cm2 



• Site 
Table 18 

Grounds Instrument Results 
Radioactivity Survey 

Fansteel, Inc. 
(Continued) 

Page 30 

Grounds Sur[aca East Plant GD-DIRT-EAST 

ltlll&iiiiiiiiiii:=-
G2519 0 06/03/93 9 7 11 8 4740 4479 2938 
G2519 0 06/22/93 59 60 ID 22 
G2520 0 06/03/93 
G2520 0 06/22/93 
G2521 0 06/03/93 
G2521 0 06/22/93 
G2522 0 06/03/93 
G2522 0 06/22/93 
G2523 0 06/03/93 
62523 0 06/22/93 
G2524 0 06/03/93 
G2524 0 06/22/93 
62525 0 06/03/93 
62525 0 06/22/93 
62526 0 06/02/93 
G2527 0 06/02/93 
G2528 0 06/04/93 
G2528 o· 06/23/93 
G2529 0 06/04/93 
G2529 0 06/23/93 
62530 0 06/04/93 
62530 0 06/23/93 
62531 0 06/04/93 
62531 0 06/23/93 
G2532 0 06/04/93 
62532 0 06/23/93 
62533 0 06/04/93 
G2533 0 06/23/93 
G2534 0 06/04/93 
62534 0 06/23/93 
62535 0 06/04/93 
62535 0 06/23/93 
62536 0 06/04/93 
62536 0 06/23/93 
G2537 0 06/04/93 
G2537 0 06/23/93 
G2538 0 06/04/93 
G2538 0 06/23/93 
62539 0 06/04/9j 
62539 0 06/23/93 
G2540 0 06/04/93 
G2540 0 06/23/93 

7 

13 

15 

21 

24 

B 
10 

5 

2 

3 

5 

5 

7 

3 

8 

1 

1 

5 

8 

7 

7 

7 

7 

7 

7 

8 
8 
7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

ID • Indistinguishabla [rom Background 
CI • Confidence Interval 

ID 

32 

43 

37 

75 

91 

ID 
11 
ID 

ID 

35 

ID 

ID 

ID 

ID 

ID 

5 

ID 

ID 

ID 

5 

7 

9 

9 

9 

11 

11 

B 
8 
7 

6 

9 

6 

7 

7 

7 

6 

8 

6 

6 

7 

8 

69 

70 

60 

58 

57 

77 

76 

71 

62 

72 

67 

58 

60 

48 

46 

54 

70 

62 

60 528 23 

60 821 23 

60 587 23 

60 ID 22 

60 ID 22 

60 ID 22 

67 587 24 

67 528 24 

67 235 23 

67 ID 23 

67 293 24 

67 ID 23 

67 ID 22 

67 ID 23 

67 ID 21 

67 ID 21 

67 ID 22 

67. 176 23 

67 ID 23 

6514 5412 2938 

6158 5405 ·2938 

5195 4702 2938 

7187 5569 2938 

5859 . '<510 2938 

4965 4416 2938 

3383 3366 3158 
5274 5130 3158 
4599 4274 3127 

4585 4213 3127 

4301 4039 3127 

4573 4239 3127 

3679 4203 3127 

4274 4574 3127 

4271 4447 3127 

3793 4111 3127 

3881 4021 3127 

3827 4004 3127 

3720 3801" 3127 

3880 3894 3127 

4520 4556 3127 

Alpha shading indicat•• radioactivity >200dpn/100cm• 
Bata shading indicates radioactivity >1000dpn/100cm2 



Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, 'Inc. 
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Grounds Surface. Eaat Plant GD-DIRT-EAST 

llllliiiiiiiiiiiiii==-
G2541 O 06/0li/93 8 7 5 8 /i020 "472 3127 
G251tl 0 06/23/93 60 67 ID 23 
G2542 0 06/04/93 7 7 ID 7 3618 3515 3127 
G2542 O 06/23/93 59 67 ID 22 
G2543 O 06/04/93 3 7 ID 6 4580 'i071 3127 
G2543 0 06/23/93 47 67 ID 21 
G2544 0 06/04/93 9 7 10 8 4964 4410 3127 
G2544 0 06/23/93 49 67 ID 22 
G2545 0 06/04/93 8 7 5 8 6305 5907 3127 
G251i5 0 06/23/93 5/i 67 ID 22 
G251ti! 0 06/03/93 20 7 69 10 6800 6192 2938 
G251i6 0 06/22/93 .58 60 ID 22 
G25ti7 0 06/03/93 1" 7 37 9 5230 4828 2938 
G2547 0 06/22/93 95 60 20.53 25 
G2.548 0 06/03/93 15 7 0 9 .5301 53.59 2938 
G2.51i8 0 06/22/93 6.5 60 293 22 
G2.5'i9 0 06/03/93 23 7 8.5 11 .5783 5122 2938 
G2549 0 06/22/93 .54 60 ID 21 
G25.50 0 06/03/93 2/i 7 91 11 6247 4.547. 2938 
G2550 0 06/22/93 94 60 1994 25 
G25.51 0 06/03/93 3.5 7 1"9 13 7217 .5794 2938 
G2.551 0 06/22/93 82 60 1290 24 
62552 0 06/03/93 17 7 .53 10 8366 .5477 2938 
625.52 0 06/22/93 76 60 938 23 
G2553 0 06/03/93 20 7 69 10 .5029 3921 2938 
62553 0 06/22/93 64 60 23.5 22 
62.5.54 0 06/03/93 13 7 32 9 470.5 ti398 2938 
62.5.54 0 06/22/93 .57 60 ID 22 
62.5.55 0 06/03/93 19 7 64 10 4690 4336 2938 
G2.555 0 06/22/93 58 60 ID 22 
G2.556 0 06/03/93 27 7 107 12 6180 5774 2938 
62556 0 06/22/93 45 60 ID 20 
62557 0 06/04/93 7 7 ID 7 .5301 6660 3127 
62.5.57 0 06/23/93 6.5 67 ID 23 
625.58 0 06/0li/93 13 7 30 9 4.546 .5851 3127 
62.5.58 0 06/23/93 93 67 1.52.5 2.5 
62559 0 06/04/93 23 7 79 11 4981 41.56 3127 
62.559 0 06/23/93 92 67 1466 2.5 
62560 O 06/04/93 8 7 S 8 .5849 4378 3127 
62560 0 06/23/93 76 67 .528 24 
62.561 0 06/0V93 4 7 ID 7 4863 4327 3127 
G2561 0 06/23/93 77 67 .587 24 

ID • Indiatinguishabla from Background 
CI • Confidenca Intarval ·. i 

Alpha ahading indicat•• radioactivity >200dpm/100cm' 
Bata shading indicataa radioactivity >1000dpm/lOOcm2 



Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 

(Continued) 

Page 32 

Grounds. Surface. East Plant GD-DIRT-EAST 

llllliRiiiiiali1iii==-
G2562 0 06/0li/93 1 7 ID 6 7008 6373 3127 
G2562 0 06/23/93 83 67 938 2ti 
G2563 0 06/0ti/93 3 7 ID 6 
G2563 0 06/23/93 
G256ti 0 06/04/93-
G2561i o 06/23/93 
G2565 0 06/0li/93 
G2565 0 06/23/93 
G2566 0 06/0ti/93 
G2566 0 06/23/93 
G2567 0 06/0ti/93 
G2567 0 06/23/93 
G2568 0 06/0ti/93 
G2568 0 06/23/93 
G2S69 o 06/0ti/93 
G2569 0 06/23/93 
62570 0 06/0li/93 
62570 0 06/23/93 
G2571 0 06/0li/93 
62571 0 06/23/93 
G2572 0 06/0ti/93 
G2572 0 06/23/93 
6257.3 0 06/0ti/93 
62573 0 06/23/93 
6257ti 0 06/0ti/93 
G257ti 0 06/23/93 
62575 0 06/0ti/93, 
G2575 0 06,123/93 
G2576 0 06/0ti/93 
G2576 0 06/23/93 
G2577 0 06/0ti/93 
62577 0 06/23/93 
62578 0 06/0ti/93 
G2578 0 06/23/93 
G2579 0 06/07/93 
62579 0 06/22/93 
62580 0 06/07 /93 
G2580 0 06/22/93 
G2581 0 06/07/93 
G2581 0 06/22/93 
G2582 0 06/07/93 
G2582 0 06/22/93 

7 

ID 7 

7 

13 7 

7 

6 7 

2 7 

7 7 

7 

7 7 

7 

12 7 

22 7 

7 

10 7 

58 

22 5 

12 5 

9 5 

ID • Indistinguishable from Background 
CI • Confidence Interval 

ID 7 

. ID ,5 

ID 7 

30 9 

ID 7 

ID 7 

ID 6 

ID 7 

ID 7 

ID 7 

ID 7 

25 9 

7ti 11 

35 9 

15 8 

16 

91 10 

37 8 

21 7 

70 67 176 23 

48 67 ID 21 

70 67 176 23 

81 67 821 24 

79 67 70ti 24 

63 67 ID 23 

75 67 li69 

66 67 ID 23 

63 67 ID 23 

61 67 ID 23 

82 67 880 24 

59 67 ID 22 

78 67 61i5 24 

1"1 67 li31i0 29 

137 67 "106 29 

252 36 

121 60 3578 27 

82 60 1290 21i 

76 60 938 23 

67 60 "11 23 

5192 

li098 

ti213 

ti6U 

li333 

4540 

4811 

5973 

5818 

4975 

6229 

4082 

-6259,, 

19891 

17158 

15279 

26040 

10325 

10569 

11224 

4573 3127 

ti483 3127 

5455 3127 

5182 3127 

5121 3127 

ti927 3127 

5046 3127 

6381 3127 

6283 3127 

4293 3127 

5773 3127 

4060 3127 

5442 3127 

7487' 3127 

10176 3127 

11283 3127 

31705 6308, 

10588 6308 

9879 6308 

9363 . 6308, 

Alpha ahading lndicat•• radioactivity >200dpn/lOOcm4 
Beta shading indicatas radioactivity >1000dpn/100cm2 



• Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
· Fansteel, Inc. 

(Continued) 

Page 33 

Grounds Surface. East Plant GD-DIRT-EAST 

tlllliiiiiiiiiaiiii==-
G2583 0 06/01/93 20 6 75 10 22117 20335 3088 
G2584 0 06/01/93 1' 6 43 
G2585 0 06/07 /93 8 5 16 
G2585 0 06/22/93 
G2586 0 06/07 /93 16 5 59 
G2586 . 0 06/22/93 
G2587 0 06/07 /93 15 5 53 
G2587 0 06/22/93 
G2588 O 06/17/93 18 6 59 
G2589 0 06/17/93 1 6 ID 
G2590 0 06/17/93 8 6 10 
G2591 0 06/17/93 6 6 ID 
G2592 0 06/07 /93 18 5 69 
G2592 0 06/22/93 
G259.3 0 06/07 /93 11 5 32 
G2593 0 06/22/93 
G2594 0 06/07/93 27 5 117 
G2594 0 06/22/93 
G2595 0 06/07/93 27 5 117 
G2595 0 06/22/93 
G2596 0 06/07 /93 6 5 5 
G2596 0 06/22/93 
G2597 0 06/07 /93 7 5 11 
G2597 0 06/22/93 
G2598 0 06/07 /93 27 5 117 
G2598 0 06/22/93 
G2599 0 06/17/93· 20 6 69 
G2600 0 06/17 /93 9 6 15 
G2601 0 06/17/93 4 6 ID 
G2602 0 06/17/93 8 6 10 
G2603 0 06/07 /93 . 22 5 91 
G2603 0 06/22/93 
G2604 0 06/07/93 8 5 16 
G2604 0 06/22/93 
G2605 0 06/07 /93 65 
G2605 0 06/22/93 
G2606 0 06/07 /93 10 5 27 
G2606 0 06/22/93 
G2607 0 06/07/93 8 5 16 
G2607 0 06/22/93 
G2608 0 06/07 /93 152 5 Gttdi.U: 
G2608 0 06/22193 

ID • Indistinguishable from Background 
CI • Confidence Interval 

9 
7 

9 

9 

10 
5 
7 
7 

10 

8 

11 

11 

7 

7 

11 

10 
8 
6 
7 

10 

7 

17 

8 

7 

25 

57 

103 

146 
84 
88 
58 
70 

71 

91 

102 

68 

65 

87 

98 
105 

72 
73 
61 

95 

79 

151 

78 

48 

2'2 

60 ID 

60 2522 

60 ::m:e.son• 
39 3226 
39 3513 
39 1362 
39 2222 

60 645 

60 1818 

60 2463 

60 469 

60 293 

60 1584 

60 2229 
39 4731 
39 2366 
39 2437 
39 1577 

60 2053 

60 1114 

60 ::@?5ib:~ 

60 1056 

60 ID 

38?99 36829 
11340 9568 

22 
13755 12349 

26 
22826 23663 

29 
22 9295 8460 
23 8160 7638 
20 8780 8407 
21 ·8791 9023 

15271 13857 
23 

19085 15483 
25 

24358 21787 
25 

21787 9146 
23 

8952 8466 
22 

11291 11843 

17616 14623 
25 
24 11301 9136 
21 7657 7338 
21 7555 7163 
20 7426 7175 

17366 16176 
25 

12357 12745 
24 

28935 34719 
29 

9950 9499 
23 

8016 7509 
21 

43107 44875 
35 

3088 
6308 

6308 

6308 

5397 
5397 
5397 
5397 
6308 

6308 

6308 

6308 

6308 

6308 

6308 

5397 
5397 
5397 
5397 
6308 

6308 

6308 

6308 

6308 

6308 

•' ~-

Alpha •hading indicates radioactivity >200dpm/100cm• 
Beta shading indicates radioactivity >1000dpm/100cm2 



Table 18 
Site Grounds Instrument Results 

'R*dioactivity Survey 
Fansteel, Inc. 
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Page 34 

Grounds Sur[aca East Plant GD-DIRT-EAST 

llllliiiiiiiiiiiiii==--
G2609 0 06/07 /93 H 5 ::~:lt:'t.0.lH 1" 119128 77828 6308 
G2609 0 06/22/93 452 60 /:Zioei.• 45 
G2610 0 06/17/93 7 6 5 7 66 39 1935 ZO 
G2611 0 06/17 /93 2 6 ID 6 63 39 1720 20 
G2612 0 06/17 /93 2 6 ID 6 50 39 789 19 
G2613 0 06/17 i93 lo 6 ID 6 54 39 1075 19 
G261li 0 06/07 /93 26 5 112 11 
G2614 0 06/22/93 
G2615 0 06/07 /93 
G2615 0 06/22/93 
G2616 0 06/07 /93 
G2616 0 06/22/93 
G2617 0 06/07/93 
G2617 0 06/22/93 
G2618 0 06/07 /93 
G2618 0 06/22/93 
G2619 0 06/1"/93 
G2620 0 06/lli/93 
G2621 0 06/17/93 
G2622 0 06/17/93 
G2623 0 06/17/0j 
G2624 0 06/17/93 
G2625 0 06/1"/93 
G2626 0 06/1"/93 
G2627 0 06/lli/93 
G2626 0 06/1"/93 
G2629 0 06/17 /93 
G2630 0 06/17/93 
G2631 0 06/17/93 
G2632 0 06/17/93 
G2633 0 06/17/93 
G2634 0 06/17 /93 
G2635 0 06/17/93 
G2636 0 06/17/93 
G2637 0 06/14/93 
G2638 0 06/14/93 
G2639 0 06/14/93 
G26li0 0 06/14/93 
G26"1 0 06/14/93 
G2642 0 06/16/93 
G2643 0 06/16/93 
G2644 0 06117/93 

36 

10 

6 

20 
34 

5 
9 
8 
4 

4 
20 

2 
5 
8 
7 
4 

1" 
1 
1 
9 
1 

3 
6 
8 
3 
1 
5 
6 

5 

5 

5 

5 

5 
5 
6 
6 
6 
6 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
6 
6 
6 

ID • Indistinguishable [rom Background. 
CI • Confidence Interval 

165 

27 

ID 

5 

1"3 
ID 
15 
10 
ID 
ID 
74 
ID 
ID 
10 

5 
ID 
40 
ID 
ID 
15 
ID 
ID 
ID 

5 
15 
ID 
ID 
ID 
ID 

13 

8 

6 

7 

10 
12 

7 
8 
7 
6 
6 

10 
5 
6 
7 
7 
6 
9 
5 
5 
8 
5 
6 
6 
7 
7 
6 
5 
7 
7 

132 

113 

121 

68 

64 

66 
66 
56 
72 

56 
55 
51 
39 
65 
58 
73 
56 
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60 
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39 
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39 
39 
39 
39 
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4223 

3109 

3578 

469 

235 

. 1935 
1935 
1219 
2366 

1219 
11"7 

860 
ID 

1864 
1362 
2437 
1219 

287 
2939 
1935 

28 

26 

27 

23 

22 

20 
20 
19 
21 

19 
19 
19 
18 
20 
20 
21 
19 

20 
23 
20 

7168 
7'195 
6528 
6520 

21785 

17871 

12786 

8375 

6801 

21246 
19796 

6776 
7361 
6700 
7085 
6883 
6401 
5436 
6112 
6984 
6869 
5312 
6669 
7284 
6875 
7338 
7123 
4695 
61"6 
6287 
6601 
6494 
6463 
7346 
7020 

6918 
7053 
6695 
6508 

19460 

15192 

11288 

7360 

6982 

17361 
1" 731 

6501 
6672 
6362 
6827 
6384 
61"9 
5493 
6058 
6633 
6223 
5499 
6505 
6897 
5706 
6903 
61i92 
5173 
5500 
5226 
6259 
5789 
6117 
6460 
6853 

5397 
5397 
5397 
5397 
6306 

6308 

6308 

6308 

6308 

5674 
5674 
5397 
5397 
5397 
5397 
5674 
5674 
567'1 
5674 
5397 
5397 
5397 
5397 
5397 
5397 
5397 
5397 
5674 
5674 
5674 
5674 
5674 
5646 
5646 
5397 

Alpha shading indicates radioactivity >200dpm/100cm< 
Beta shading indicates radioactivity >1000dpm/100cm2 



Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 

(Continued) 

Page 35 

Grounds Surface East Plant GD-DIRT-EAST 

llllliiiiiiiiiiiiii==-
62645 0 06/17 /93 9 6 15 8 54 39 1075 19 7089 6677 5397 
G2646 O 06/17 /93 4 6 ID 6 Sli 39 1075 19 7183 6679 5397 
G2647 0 06/17/93 8 6 10 7 69 39 2151 21 7229 6847 5397 
62648 o 06/16/93 4 6 ID 6 63 47 1147 21 7320 6214 5646 
62649 O 06/16/93 2 6 ID 6 58 47 789 20 6671 6049 5646 
G2650 O 06/14/93 4 5 ID 6 6295 5839 5674 
62651 0 06/14/93 9 5 20 7 6592 6172 5674 
G2652 0 06/14/93 8 5 15 7 6400 5580 5674 
G2653 0 06/14/93 1 5 ID 5 6438 5533 5674 
62654 O 06/14/93 4 5 ID 6 6121 5997 5674 
G2655 0 06/14/93 8 5 15 7 6616 5626 5674 
62656 0 06/16/93 2 6 ID 6 53 ·47 430 20 6797 5977 S646 
G2657 0 06/16/93 1 6 ID 5 U "7 ID 19 5840 5440 5646 
62658 o 06/17 /93 5 6 ID 7 66 39 1935 20 6686 6407 5397 
62659 O 06/17/93 3 6 ID 8 59 39 1434 20 7004 6564 5397 
62660 O 06/16/93 4 6 ID 6 60 "7 932 21 7067 6390 5646 
G2661 0 06/16/93 4 6 · ID 6 52 47 358 20 5272 6239 5846 
62662 0 06/17/93 2 6 ID 6 61 39 1577 20 7163 6740 S397 
62663 o 06/16/93 5 6 ID 7 56 47 645 20 6770 6158 5646 
G2664 0 06/16/93 6 6 ID 7 71 "7 1720 22 5732 . 5703 5646 
62665 0 06/16/93 3 6 ID 6 70 47 1649 22 7280 6729 5646 
62666 o 06/16/93 3 6 ID 6 68 47 1505 21 7094 6370 S646 
62667 o 06/16/93 4 6 ID 6 73 47 1664 22 6614 6256 5646 
62668 0 06/16/93 6 6 ID 7 66 "7 1362 21 6469 6316 5646 
62669 0 06/16/93 2 6 ID 6 S6 "7 645 20 6639 5959 5646 
62670 O 06/16/93 6 6 ID 7 56 47 645 20 6S66 57"7 5646 
62671 o 06/16/93 6 6 ID 7 65 47 1290 21 8747 6355 5646 
62672 O 06/16/93 5 6 ID 7 65 47 1290 21 6664 5892 5646 
62673 0 06/16/93 8 6 10 7 74 "7 1935 22 6840 5970 5646 
G2674 0 06/16/93 8 6 10 7 SS "7 573 20 7121 5918 S646 
G2675 0 06/14/93 10 5 25 8 6275 6171 5674 
62676 0 06/14/93 4 5 ID 6 6762 6068 . 5674 
62677 O 06/14/93 5 5 ID 6 6470 6137 567/i 
62678 0 06/14/93 5 5 ID 6 6S97 6210 5674 
62679 0 06/14/93 10 5 25 8 6495 6193 5674 
62680 0 06/14/93 6 5 5 7 6634 6539 5674 
62681 0 06/14/93 9 5 20 7 6757 6749 S674 
G2682 0 06/14/93 12 5 35 8 6737 6488 5674 
62683 O 06/14/93 3 5 ID 6 6696 6504 5674 
62684 0 06/14/93 7 5 10 7 2304 2223 S67/i 
62685 0 06/14/93 7 5 10 7 2412 2214 5674 
62686 0 06/14/93 7 5 10 7 2312 2333 5674 

ID • Indistinguishabl• from Background 
CI • Confidence Interval 

Alpha shading indicat•s radioactivity >200dpn/lOOcm2 
B•ta shading indicat•• radioactivity >1000dpm/100cm2 



Table 18 
Site Grounds Instrument Results 

Radioactivity Survey 
Fansteel, Inc. 

(Continued) 

--...., 
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Grounds. Surface East. Plent. - GD-DIRT-EAST 

t1111i&iiiiRlilili==-
G2687 0 06/U/93 1 5 ID 5 1866 1969 5674 
G2688 0 06/16/93 3 6 ID 
G2689 0 06/16/93 .. 6 ID 
G2690 0 06/16/93 2 6 ID 
G2691 0 06/16/93 9 6 15 
G2692 0 06/16/93 1 6 ID 
G2693 0 06/16/93 1 6 ID 

ID • Indistinguishable Crom Background 
CI • Confidence Interval 

6 
6 
6 
8 
5 
5 

71 
58 
.. 5 
68 
6 .. 
73 

.. 7 1'720 
47 789 
"7 ID 
47 1505 
47 1219 
47 186,. 

22 5728 5370 56 .. 6 
20 55U 5255 56 .. 6 
19 5583 5373 56 .. 6 
21 62 .. 8 5650 56 .. 6 
21 6072 5553 56 .. 6 
22 6U3 5911 56 .. 6 

Alpha shading indicates radioact.ivit.y >200dpn/100cm• 
Bet.a shading indicates radioact.ivit.y >1000dpn/l00cm2 
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