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ABSTRACT 

STANSFIELD, R. G., and C. W. FRANCIS. 1986. Characterization 
of the Old Hydrofracture Facil ity (OHF) Impoundment. 
0RNL/TM-9990. Oak Ridge National Laboratory, 
Oak Ridge, Tennessee. 130 pp. 

A characterization study was conducted on a radioactive-waste 

impoundment, known as the Old Hydrofracture Faci l i ty (OHF) Pond, at 

Oak Ridge National Laboratory to provide information necessary for i ts 

proper disposition. The impoundment was constructed in 1963 to provide 

a containment basin for radioactive grout in the event of an emergency 

spi l l from the Hydrofracture Faci l i ty . The impoundment is rectangular 

and measures approximately 30 by 6 m (100 by 20 f t ) at the bottom. 

Water in the impoundment overlies approximately 0.3 m (0.9 f t ) of 

sediment waste. 

The pond sediment was sampled and analyzed to determine whether i t 

would classify as a hazardous waste under regulatory definitions 

promulgated in accordance with the Resource Conservation and Recovery 

Act (RCRA). The impoundment is not regulated under RCRA, because i t 

was a land disposal unit and ceased receiving waste prior to 

November 19, 1980. However, 1f the sediment contained RCRA-defined 

hazardous waste, i t would be subject to the Comprehensive Environmental 

Response, Compensation and Liabi l i ty Act (CERCLA). Chemical analyses 

indicate that the sediment/waste does not contain hazardous chemical 

constituents above levels permitted by RCRA regulations. The sediment 

was found to contain an estimated radioactivity inventory of 
137 approximately 9500 GBq (260 Ci) , consisting primarily of Cs 

xi 



(2400 GBq or 60 C1), 90Sr (7000 GBq or 190 Ci), 60Co (12 GBq or 

0.3 Ci), and 238U (12 GBq or 0.3 Ci) . 

The impoundment is excavated in clay soil and weathered 

sedimentary rock of the Conasauga Group. Four wells for monitoring the 

groundwater were constructed around the perimeter of the impoundment to 

depths ranging from 5.8 to 7.9 m (19 to 26 f t ) . Sampling and analyses 

of the groundwater have been completed for the winter and spring 

seasons (1985) and wi l l be continued for at least two more quarters to 

account for possible natural seasonal variation in groundwater 

quality. At the end of that time, a determination as to the effect of 

the impoundment on the groundwater quality wi l l be made. Analyses from 

the f i r s t two quarters indicate that radioactivity (gross beta 
90 

resulting from Sr and tritium) of the groundwater exceeds limits 

allowed by RCRA regulations. Low levels (0.0001 mg/L) of 

polychlorinated biphenyls (PCBs) were also detected in the groundwater. 

x i i 



1. INTRODUCTION 

A characterization study of the Old Hydrofracture Facil i ty (OHF) 

impoundment at Oak Ridge National Laboratory (ORNL) has been conducted 

under the Surplus Faci l i t ies Management Program (SFMP) to provide 

Information necessary for proper disposition of the f a c i l i t y . The SFMP 

at ORNL is part of the Department of Ener<- 's (DOE) National SFMP, 

administered by the Richland Operations Office. This program provides 

for the management of radioactively contaminated DOE fac i l i t i es from 

the end of their operating l i f e until f inal disposition is completed. 

The work has been performed with a view towards obtaining the 

information in a format such that i t would also be useful 1n assisting 

ORNL 1n f u l f i l l i n g any obligation that may develop under the 

Comprehensive Environmental Response, Compensation and Liabi l i ty Act 

(CERCLA). 

1.1 Comprehensive Environmental Response, Compensation and 
Liabi l i ty Act 

Disposal Impoundments that contain hazardous wastes but that 

stopped receiving such wastes prior to November 19, 1980, are regulated 

under CERCLA rather than the Resource Conservation and Recovery Act 

(RCRA). The old Hydrofracture Facil i ty ceased operation by 1980, and 

i t has been listed as a possible hazardous waste f a c i l i t y with the 

Environmental Protection Agency (EPA) and the Tennessee Division of 

Solid Waste Management (TDSWM). Under CERCLA regulations, this 

original l ist ing of the site did not require sampling and analysis of 

the waste, but could be based on "the respondent's bel ief , recollection 
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and examination of available records" [EPA Notices, Fed. Regist. 

46(77):22144 (April 15, 1981)]. Primarily, CERCLA hazardous waste 

sites are regulated by EPA under the National Oil and Hazardous 

Substances Contingency Plan of 40 CFR 300 (USEPA 1983a). Unlike RCRA 

regulations, the National Oil and Hazardous Substances Contingency Plan 

does not provide specific procedures for determining whether a waste is 

hazardous, or for determining any potential effect on the groundwater 

at a s i te . Therefore, RCRA procedures and requirements generally have 

been employed as guidelines for the current characterization study. 

1.2 Scope of the Character!zat<~n 

A previous unpublished study (by S. F. Huang, W. F. Ohnesorge, 

B. F. Kelly, R. K. Owenby, J. S. Eldridge, K. L. Daniels, and 

T. W. Oakes of the ORNL Environmental and Occupational Safety Division) 

sampled, analyzed, and calculated inventories of radionuclides, 

polychlorinated biphenyls (PCBs), and certain heavy metals 1n the 

impoundment's sediment. This study wi l l be referred to throughout this 

report as S. F. Huang (personal communication). The current study 

commenced 1n November 1984 and extended through July 1985. The 

sediment waste in the bottom of the pond was sampled and analyzed to 

determine whether i t would classify as a hazardous waste as defined by 

RCRA regulations, and to determine the chemical elements that comprise 

the major portion of the sediment. The groundwater hydrology at the 

site was investigated by a review r? i ts geology and by the 

construction and sampling of four groundwater-monitoring wells. 
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2. DESCRIPTION OF THE IMPOUNDMENT 

The OHF Impoundment is located in Melton Valley, sl ightly more 

than one mile south of the main ORNL complex (Fig. 1). The fac i l i t y is 

, situated on the west edge of Solid Waste Storage Area 5 (SWSA 5), where 

low-level radioactive wastes were buried during the 1960s. The 

impoundment is situated at the base of a north-trending valley wall at 

an elevation below the OHF main plant fac i l i t i es (see Fig. 2). White 

Oak Creek flows southward through this valley, approximately 120 m 

(400 f t ) west of the impoundment, and westward-flowing Melton Branch 

lies approximately the same distance to the south. Three part ia l ly 

buried concrete waste vaults l i e less than 15 m (50 f t ) to the east of 

the south end of the impoundment at a sl ightly higher elevation. In 

addition, five steel tanks are burled approximately 20 m (70 f t ) south 

of the impoundment. The vaults and tanks contain radioactive wastes 

from the hydrofracture operation. 

2.1 Impoundment Construction 

The impoundment was constructed as part of the hydrofracture 

operation in 1963, essentially by excavating a rectangular basin 1n the 

base of the valley wall . According to W. R. Reed (Engineering 

Division, ORNL, personal communication), construction dimensions of the 

bottom of the basin are 6 m (20 f t ) 1n width by 30 m (100 f t ) in 

length, with sides sloping at 1 vertical on 1.5 horizontal. The depth 

of the pond is sl ightly greater than 1.5 m (5 f t ) at the low (west) 

side. The sides are lined with limestone rip-rap. Design capacity was 

379,000 L (100,000 gal) . Inflow was to the south end of the impoundment 



Fig. 1. Location of Old Hydrofracture Facility impoundment within ORNL. 



ORNL PH0T0-8052-84 

Fig. 2. Aerial photograph of the Old Hydrofracture Facility with the impoundment visible 
at lower right. 
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via a burled 46-cm ( l8-1n. ) line from the Injection well ce l l . A 

20.3-cm (8 in . ) line from a waste p i t , which was part of the injection 

operation, is also shown on drawings as entering the impoundment at the 

same location W. R. Reed (personal communication). Construction 

drawings specified that the pond bottom be sprayed with liquid asphalt 

to control erosion; and a plastic Uner was placed in the pond prior to 

experimental injections W. R. Reed (personal communication). However, 

no evidence of either of these treatments was observed while sampling 

the sediment for this study. A concrete standplpe, 1.5 m (5 f t ) high, 

was provided as an emergency outflow at the north end of the 

impoundment. ORNL drawing S-10,916 EA 001 D shows this vertical 

standplpe connected to a 20-cm (8 1n.) v i t r i f i ed clay pipeline. The 

drawing shows this line extending to the west approximately 15 m 

(50 f t . ) , where 1t empties into a shallow natural swale at approximate 

elevation 233 m (763 f t ) . Probings made during the current study 

Indicate that the bottom of the Impoundment is at an approximate 

elevation of 233.1 m (764.6 f t . ) . 

2.2 Impoundment Operation 

The Impoundment was constructed to serve as an emergency 

containment basin 1n the event of a spi l l from the radioactive grout 

injections, for example, caused by backflow of grout. Due to 

malfunction of pumping equipment or piping, the impoundment did receive 

radioactive grout from injections made 1n 1965 (de Laguna et a l . 1971) 

and 1977 (Lasher 1985). Prior to a grout injection at the f a c i l i t y , 

the water level 1n the pond was required to be low enough that there 



7 0RNL/TM-9990 7 

would be sufficient freeboard capacity 1n the Impoundment to hold the 

radioactive grout should an emergency arise that required such action 

during the operation. Prior to some injections, depending on the water 

level , this necessitated decanting the water from the pond. Before 

contamination of the Impoundment by radioactive waste, the pond water 

was syphoned to the White Oak Creek flood plain. Subsequent to 

contamination of the impoundment, the water was pumped to the low-level 

waste system for processing (Lasher 1985). 

Operation of the OHF ceased by 1980 (Myrick 1984). In the winter 

of 1984-85, the pond received dr i l l ing f luid and d r i l l cuttings from an 

exploratory core boring (5.7-cm core diam. and 8.6-cm hole diam.) 

through the radioactive grout sheets underlying the OHF site. 

Problngs made during the current study Indicate that the thicknes:. 

of the sediment in the impoundment averages 27-cm (0.9 f t ) . This 

amounts to approximately 55,000 L (14,500 gal) of sediment. From the 

size and length (165 m or 542 f t ) of the exploratory core, 

approximately 900 L (230 gal ) , or less than 2% of the total sediment 

volume, 1s sediment from the 1985 core-dril l ing operation. 

3. IMPOUNDMENT SEDIMENT WASTE 

3.1 Sediment and Pond Water Sampling Procedures 

To determine the constituents of the waste sediment, samples were 

taken from the north, center, and south sections of the impoundment 

(Fig. 3) . Two sets of samples were obtained: the f i r s t in November 

1984 and the second 1n February 1985. 
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The procedure for sampling the f i r s t set consisted of pushing an 

aluminum tube, 7.62-cm (3.0 1n.) diameter, through the sediment Into 

the underlying clay bottom to a depth of 2.54 to 7.62 cm (1 to 3 1n.) . 

The clay acted as a plug at the bottom of the sampling tube to retain 

the loose, low-density sediment. The top of the tube protruded above 

the water level and was plugged with a rubber stopper prior to 

retrieving the sample tu£»e from the sediment. The second set of 

samples were grab samples collected by the use of a wood scoop, and the 

clay bottom was not retrieved 1n the sample. 

For ease of handling, sediment samples were emptied from the 

sampling devices into wide-mouth plastic containers, from which they 

were transferred to 1.9-L (1'2-gal) glass containers at the sampling 

s i te . More than one core, or grab sample, was taken at each site for 

each of the two sets of samples. During the f i r s t sampling, two 

containers of sediment were collected at each location. For the second 

sampling, only one container was collected at each location. 

Pond water was sampled 1n May 1985 from a location 1n the center 

of the Impoundment using a glass container. At the time the sample was 

obtained, the water depth was approximately 1 m (3 f t ) . 

3.2 Selection of Constituents for Analysis 1n Sediment and Pond Water 

The purpose of the sampling was to determine whether the sediment 

waste 1n the bottom of the OHF pond would be classified as a hazardous 

waste under CERCLA or RCRA regulations. Federal regulation 40 CFR 261, 

promulgated under RCRA, specifies that a solid waste 1s a hazardous 

waste 1f i t exhibits any of the defined characteristics of 
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1gn1tab1l1ty, corroslvity, react ivi ty, or extraction procedure (EP) 

toxic i ty . The EP toxici ty is of primary concern, as the inherent 

physical and chemical characteristics of the sediment rule out 

classification as a hazardous waste based on igr I t a b i l i t y , or 

react ivi ty. The EP toxicity characteristic 1s t^sod on measured 

concentrations of eight elements of the National Interim Primary 

Drinking Water Standard (NIPOWS) and six herbicides and pesticides 1n 

the f i l t r a t e of a 24-h solid waste extraction tsst (USEPA 1980). These 

contaminants and their maximum permissible concentrations are listed in 

Table 1. I f the level of any one of these constituents exceeds i ts 

established maximum permissible concentration showr; in Table 1, then 

that waste is considered a hazardous waste. As -vspplementary 

Information, concentrations of nonregulatory elemerr.s were also 

reported for EP extracts. These concentrations resulted from analysis 

of the EP extracts by the multl-elemental analysis technique, 

Inductively coupled plasma (ICP) spectroscopy. These elements, such as 

Fe, Ca, Na, P, Cu, and N1, although not regulated by CERCI.A or RCRA, 

are significant in determining the overall leaching characteristic of 

the sediment. 

An estimate of total elemental composition of the sediment was 

conducted, as well as a determination of polychlorinated biphenyls 

(PCBs) in the sediment. Analyses of this nature are useful 1n 

evaluating remedial action alternatives and are necessary to determine 

Inventories of chemical constituents in the sediment waste. 

The concentrations of certain radionuclides were also determined 

1n the sediment of the OHF pond. These Included gross alpha and beta 



Table 1. Contaminants that determine EP toxicity* 

EPA 
hazardous 

wasteb 

number Contaminant 

Maximum 
concentration 

(mg/L) 

0004 Arsenic 5.0 
D005 Bari um 100.0 
0006 Cadmium 1.0 
D007 Chromium 5.0 
0008 Lead 5.0 
D009 Mercury 0.2 
D010 Selenium 1.0 
D011 Silver 5.0 
D012 Endrin (1,2,3,4,10,10-hexochloro-l,7-epoxy- 0.02 

1,4,4a,5,6,7,8,8a-octahydro-l,4-endo, endo-
5,8-dimethano naphthalene) 

0013 Lindane (1,2,3,4,5,6-hexachlorocyclohexane 0.4 
gamma Isomer) 

DOM Methoxychlor (1,1, l -tr ichloro-2,2-bis 10.0 
[P-methoxyphenyl]ethane) 

D015 Toxaphene (C-|oH"iocl8» technical 0.5 
chlorinated camphene, 67—69 % 
chlorine) 

D016 2,4-D,(2,4-Dichlorophenoxyacetic acid) 10.0 
D017 2,4,5-TP Silvex (2,4,5-trichlorophenoxy- 1.0 

propionic acid) 

aFrom Fed. Rea. 45:98 (May 1980), p. 33122. 
''Waste is classified as hazardous i f concentration of any listed 

constituent equals or exceeds these maximum concentrations. 
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analyses, as well as analyses of specific alpha-, beta-, and 

gamma-emitting isotopes. Low-level alpha measurements were precluded 

by the relatively high levels of beta and gamma radiation, as low-level 

radiochemical analysis fac i l i t ies cannot accept samples with much 

activity. Of major concern were 9 0Sr, 137Cs, 60Co, 241Am, and 

the uranium Isotopes. A recent internal report S. F. Huang (personal 

communication) also reported measurements for these radionuclides. 

The pond water 1n the Impoundment was analyzed for the parameters 

defined by the NIPDWS and for those established to determine 

groundwater quality and as indicators of groundwater contamination. In 

addition, radiological analyses of the pond water were made. These 

analyses included gross alpha and beta determinations, as required by 

the NIPDWS regulations, 1n addition to separate analyses of specific 

alpha-, beta-, and gamma-emitting isotopes. Data of this type have 

also been previously reported by S. F. Huang (personal communication). 

3.3 Chemical Methods Used for Analysis of Sediment and Pond Water 

Chemical analyses used to characterize the sediment and pond water 

were performed by the ORNL Analytical Chemistry Division. The methods 

used are predominately those described 1n Test Methods for Evaluating 

Solid Waste, Physical/Chemical Methods, SW-846, second edition, 

published July 1982 by the USEPA Office of Solid Waste and Emergency 

Response, Washington, D.C. (USEPA 1982) and Methods for Chemical 

Analysis of Water and Wastes, EPA-600/4-79-020, revised March 1983, 

published by the USEPA Environmental Monitoring and Support Laboratory, 

Office of Research and Development, Cincinnati, Ohio (USEPA 1983b). 



13 0RNL/TM-9990 

For the sediment, the (EP) toxicity test was conducted as outlined 

by EPA method 1310 (USEPA 1982). The elemental concentrations in the 

EP extract were determined by EPA methods 7061, 7081, 7131, 7191, 7421, 

7470, 7741, and 7761 (USEPA 1982) and by inductively coupled plasma 

(ICP) spectroscopy, method 200.7 (USEPA 1983b). The concentrations of 

pesticides and herbicides 1n the EP extracts were determined by method 

8080 (USEPA 1982), except that the analyses were by liquid 

chromatography instead of gas chromatography. 

Total elemental concentrations ip the sediment from the OHF pond 

were determined Uy fusion of a 2- to 3-g sample (dry weight at 110°C 

overnight) with lithium metaborate. The residue melt was taken up in 

3% nitr ic acid, and elemental concentrations were determined by ICP 

spectroscopy. This procedure precludes the analysis of Mercury, as the 

element is lost on volati l ization. The total concentrations of PCBs in 

sediment were determined using method 8080 (USEPA 1982). 

Elemental concentrations in pond water at the pHF site were 

determined by ICP spectroscopy, (method 200.7 (USEPA 1983b). The 

methods used to determine concentrations of pesticides, herbicides, and 

PCBs were the same as those used to determine their concentrations in 

the EP extracts. Col1 form bacteria were determined by method 405.1 

(USEPA 1983b). Concentrations of fluoride, chloride, nitrate, and 

sulfate were determined 1n pond water using methods 340.2 and 300.0 

(USEPA 1983b). Phenol concentration was determined by method 

420.1 (USEPA 1983b). Total organic carbon (T0C) and total organic 

halides (TOX) were determined in pond water using methods 9060 and 

9020, respectively (USEPA 1982). 
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3.4 Results and Discussion of Chemical Analyses of Sediment and Pond 
Water 

As stated ear l ier , the primary interest in the chemical 

characterization of sediment and pond water at the OHF is the 

classification of the sediment as a hazardous or nonhazardous waste as 

defined by RCRA. The pH of the sediment slurry was found to be 5.2; 

thus the waste does not have the characteristic of corrosivity as 

defined by EPA. The controlling test for classification is the EP 

toxicity characteristic. Concentrations of RCRA regulatory 

constituents in EP extracts from sediment taken at various locations 

within the OHF pond are presented in Table 1A of Appendix I I I . 

Eachconcentration in Table 1A prefixed by a minus sign is the detection 

l imit for the element or compound for that analysis. These 

measurements are summarized in Table 2, where the mean, minimum, and 

maximum values and the coefficient of variation (CV in percent) are 

presented across each of the three locations 1n the pond and, for the 

elements, the two sampling dates. This represents six measurements for 

each RCRA metal and three measurements for each herbicide and pesticide. 

Where detection limits were low enough, the concentrations of RCRA 

regulated constituents measured in the EP extracts were well below RCRA 

maximum allowable concentrations. Selenium concentrations of the 

sediment samples collected in November 1984 (see Table 1A) are a 

possible exception because of the high detection level. For these 

samples, the ICP detection l imit was 1.4 mg/L greater than the RCRA 

l imi t . The detection l imit for ICP analyses is often dictated by the 

dilution factor used in the analysis. Samples are routinely diluted to 
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Table 2. Concentrations (mg/L) of RCRA Regulated Constituents in EP 
Extracts from OHF Pond Sediment 

Maximum 
allowable Measured concentration 

Constituent concentration Mean ' N Min Max CV 

Arsenic 5. 0 0.6002 6 0.0005 1. 2000 109.5 

Barium 100. .0 0.3067 b 0.0600 0. ,7200 101.2 

Cadmium 1. 0 0.0092 6 0.0001 0. 0430 105.5 

Chromium 5. 0 0.0492 6 0.0010 0. 1100 108.9 

Lead 5. .0 0.0232 6 0.0001 0. ,1300 225.6 

Mercury 0. .2 0.0650 6 0.0001 0. ?000 124.3 

Selenium 1 . .0 1.2050 6 0.0100 2. ,4000 108.6 

Silver 5. .0 0.21023 6 0.0005 0. ,4200 109.3 

Endrin 0. .02 0.00013 3 • 0.0001 0. .0001 0.0 

Lindane 0. .04 0.0001a 3 0.0001 0. .0001 0.0 

Methoxychlor 10. .0 0.00023 3 0.0002 0. .0002 0.0 

Toxaphene 0 .5 0.0020a 3 0.0020 0, .0020 0.0 

2,4-D 10. .0 0.00503 3 0.0050 0. .0050 O.O 

2,4,5-TP 1 .0 0.00503 3 0.0050 0 .0050 0.0 

Measurements include analytical detection levels (see Table 1A). 
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Include as many elements as possible in the analysis. This dilution 

step often results in higher detection limits than desired for elements 

such as selenium. In further analysis of selenium, in the EP extracts 

of the sediments sampled in February 1985, the selenium levels were 100 

times lower than maximum allowable RCRA concentrations, indicating that 

selenium concentrations in the OHF sediment are well below RCRA 

limits. The data for selenium in Table 2 were determined using the 

higher detection limits for selenium ( i . e . , those from the November 

sampling); thus, mean selenium concentrations are suspect. 

Concentrations of Cu, Ni, and Zn in EP extracts (see Table 2A of 

Appendix I I I ) are significantly below 100 times the maximum l imit for 

water 1n the recently issued "Hazardous Substance Guidelines" (see 

Table 3) by the State of Tennessee [L. W. Gregory, Tennessee Department 

of Health and Environmental, (personal communication)]. The 

concentrations listed in Table 3 are not a regulation, but rather are 

guidelines currently used by the State of Tennessee. As such, they are 

subject to modification. Activit ies of radionuclides were not 

determined on the EP extracts. 

Results of total elemental analyses of the sediment ( in milligrams 

per kilogram of dry sediment) are provided 1n Table 3A of Appendix I I I . 

Also included in this table are concentrations of PCBs, which ranged 

from 0.4 to a maximum of 7.3 mg/kg. Regulatory levels do not presently 

exist governing total concentrations of inorganic or organic 

constituents in sediments. However, comparison with the previously 

mentioned Tennessee "Hazardous Substance Guidelines" indicates that the 

sediment exceeds maximum soil limits for Cu, Ni, Cr, Pb, PCBs, and 
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Table 3. Hazardous substance guidelines from Tennessee Division 
of Solid Was" Management-Superfund 

Maximum limit, Mayimum limit, 
water soil Wate 

Compound (ppm or mg/1; (ppm or mg/kg) refere 

Benzene 0.025 2.5 6 
Ethylbenzene 1.4 140 1 
Toluer.e 14.3 1430 1 
Carbon tetrachloride 0.025 2.5 6 
Chloroform 0.002 0.2 1 
1,2-Dichloroethane 0.26 26 6 
1,1-Dichloroethylene 0.35 35 6 
Methylene chloride 0.15 15 2 
Tetrachloroethylene 0.085 8.5 6 
Trichloroethylene 0.26 26.0 6 
1,1,l-Tr1chlorethane 1.0 100 6 
Acetone 20 2,000 7 
Ethylacetate 400 40,000 4 
Xylenes 0.62 62 2 
Methylethyl ketone 0.75 • 75 5 
Methylisobutyl ketone 100 10,000 4 
Vinyl chloride 0.06 6.0 6 
Naphthalene 0.025 2.0 1 
D1-n-butyl phthalate 0.034 3.4 1 
Pentachlorophenol 1.01 101 ] 
Cyanide 0.2 10 3,8 
Phenol 0.3 30 1,8 
Copper 1 100 3 
Zinc 5 500 3,8 
Nickel 0.2 20 3,8 
Mercury 0.002 0.2 3,8 
Arsenic 0.05 5 3,8 
Cadmium 0.01 1.0 3,8 
Chromlum 0.05 5 3,8 
Silver 0.05 5 3,8 
Lead 0.05 5 3,8 
PAHs 0.000028 0.0028 1 
PCBs 0.00000079 0.000079 
Water limits, clarified by MED 8/28/84 

Nitrates(N)—10 ppm 
Sulfates—250 ppm 
Phosphate—should be set below 50 ppm in water (gives renal damage in 

rats and is 10 times dietary, adequate nutritional level for rats) 

References: 
1. Fed. Rea- 45:231 (Nov. 1980). 
2. Long-term SNARL. 
3. Interim Drinking Water Standard. 
4. Dangerous Properties of Industrial Materials, N. Irving Sax. 
5. 10-d SNARL. 
6. Fed. Rea- 49:114 (June 1984), p. 24338. 
7. Flash point concentration. 
8. EP toxicity limit or suggested level (phenol, cyanide, nickel). 
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possibly Ag arid Id (detection limits were in excess of the maximum 

l imits) . The chromium concentration 1n the sediments (mean 

concentration 341.9 mg/kg) was over 50 times the guideline maximum for 

soil (5 mg/kg). The measured chromium concentrations in this study 

were considerably higher than those reported by S. F. Huang (personal 

communication) (from 17 to 27 mg/kg on a wet-we1ght basis). Even 

correcting the concentrations determined in this study to a wet-weight 

basis (mean concentrations determined 1n this study, approximately 

100 mg/kg) the chromium concentration 1n the sediment 1s approximately 

4 times that determined by S. F. Huang (personal communication). 

An Inventory of metals and other constituents in the sediments of 

the OHF impoundment, derived from the total elemental analyses, is 

presented in Table 4A of Appendix I I I . The Inventory was calculated 

based on 55,000 L of sediment having a bulk wet density of 1.2 g/cm3 

and 71% water, as determined in this study. The sediment inventory of 

these metals and PCBs, in kilograms, was determined by using the mean 

concentration across the three locations (center, north, and south 

sections of the pond) sampled in February 1985. For those measurements 

below detection, the detection l imit was used as an estimated 

concentration (e .g . , the absolute value of the 'less-than' 

concentration reported in Table 3Aj. Thus, for those measurements 

below detection, the quantities reported 1n Table 4A represent upper 

l imits. As discussed ear l ier , the total elemental concentration of 

mercury was not determined in analyses for this report (mercury was 

determined for the EP toxicity test only). However, S. F. Huang 
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(personal communication) reported an average mercury concentration for 

the sediment of <2.3 mg/kg and an inventory in the sediment of 

<180 g. 

The inventory in the OHF sediment (Table 4A) is sl ightly higher 

for metals and lower for PCBs than that estimated by S. F. Huang 

(personal communication). The inventory of Pb, Cu, Zn, and Cr ranged 

from approximately 2 to 6 times that estimated by S. F. Huang (personal 

communication). In rea l i ty , these measurements compare quite well, 

taking Into consideration the sampling and analytical error involved. 

S. F. Huang (personal communication) estimated an inventory of 280 g of 

PCBs, while this study estimated an Inventory of 50 g. 

Chemical analysis of the OHF pond water 1s presented in Table 5A 

of Appendix I I I . The analyses Indicated that As, Ba, Cd, Cr, Hg, Pb, 

fluorine, and nitrate and the pesticides and herbicides were below the 

maximum allowable NIPDWS. The measured concentration of selenium 
i 

(0.016 mg/L), sl ightly over the NIPDWS level (0.01 mg/L), and the 

detection 1Imit of silver (0.07 mg/L) determined in the May sampling 

were the only indications that chemical constituents 1n the pond water 

exceeded the allowable NIPDWS levels. Detectable concentrations of 

PCBs were observed in the pond water (0.0001 mg/L), and counts of 

coHform bacteria (8 counts/mL) were in excess of the NIPDWS. The 

concentration of total organic halldes (TOX) was 0.13 mg/L. The total 

organic carbon content (T0C) content, however, was relat ively low 

(16 mg/L). Other than the radionuclide concentrations, which are 

discussed below, the water quality of the OHF pond water (based on 

these chemical analyses) is surprisingly high. 
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3.5 Radionuclide Analytical Methods 

Concentration of radionuclides 1n pond water at the OHF 

Impoundment were determined using solid state alpha and beta 

detectors. Gross alpha and gross beta measurements were performed by 

counting on Tennelec LB5100 series I I equipment. This automated 

system 1s programmed to convert raw data to activity units and wi l l 

also u t i l i ze material weights or volume to produce act ivi ty per unit 

weight or volume. Analyses of gamma-emitting radionuclides were 

conducted using high-resolution germanium detectors. The detectors 

were shielded from extraneous background and were calibrated for the 

respective sample geometries using certi f ied mixtures of gamma-emitting 

radionuclide standard solutions from the National Bureau of Standards 

(NBS). Calibration procedures and assessment have been described 

elsewhere (larsen and Cutshall 1981). 

Concentrations of gamma-emitting radionuclides 1n the sediments 

were counted directly (without chemical dissolution) using the 

techniques described above. Gross alpha and gross beta were determined 

following fusion of the sediment with lithium metaborat.e and subsequent 

dissolution of the melt with 3% n i t r ic acid. Aliquots of the acid 

solution were counted for gross alpha and gross beta by a technique 

similar to that described above. Strontlum-90 was also determined 

a f t f fusion with lithium metaborate. The strontium was separated from 

other cations by precipitation as the oxalate salt and then counted on 

a beta proportional counting system. 
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3.6 Results and Discussion of Radionuclide Analyses of Sediment 
and Pond Water 

The measured concentrations of radionuclides in the OHF sediment 

are presented in Table 6A of Appendix I I I . The major radionuclides 
137 90 measured in the sediment are Cs and Sr. Their concentrations 

5 4 6 (approximately 1.25 x 10 and 3.9 x 10 Bq/g or 3.4 x 10 and 

1.1 x 106 pCi/g, respectively, for 137Cs and 9^Sr) are similar to 

those determined by S. F. Huang (personal communication). The 

inventory of radionuclides in the OHF sediment, presented 1n Table 4, 

indicates an act ivi ty of approximately 2 GBq (0.05 C1) of gross alpha 

and slightly under 2000 GBq (50 C1) of gross beta (which 1s largely a 
90 90 result of the Sr and Y decay). The radionuclide measured in 

137 
greatest quantity was Cs (approximately 2400 GBq or 60 C1), 

90 

followed by Sr (approximately 750 GBq or 20 C1) (see Table 4) . 

Major contaminants in the pond water, as expected, are the 

radionuclides, as shown in Table 7A of Appendix I I I . The bulk of the 

act ivi ty is from 137Cs and 9 0Sr, 3900 and 4400 Bq/L (1.1 x 105 

and 1.2 x 105 pCi/L), respectively. Average values reported in the 

OHF pond water by S. F. Huang (personal communication) were 29,000 and 

7100 Bq/L (0.78 and 0.9 mC1/L), respectively for Cs-137 and Sr-90. 90 90 Gross beta act ivi ty appears to be predominately from Sr and Y 
5 

decay; i . e . , gross beta (9400 Bq/L or 2.5 x 10 pCi/L) is slightly 
90 more than twice the Sr act iv i ty . Gross alpha act ivi ty in the pond 

137 water is less than 0.1% of the gross beta and Cs activi ty combined. 

The inventory of radionuclides in the pond water, presented in 

Table 8A, was determined by multiplying the volume of pond water 
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Table 4. Inventory of 
radionuclides in OHF 

pond sediment 

Total 
inventory 

Constituent3 mean 

alpha 1.95 
beta 1774.28 
134Cs 0.38 
137CS 2391.86 
T54Eu 0.43 
234u 0.64 
238y 11.72 
241 Am 0.38 
60Co 11.64 
90Sr 741.93 

aMeasured in giga becquerels. 
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(2.45 x 105 L) by the radionuclide concentration (Table 7A). Total 
90 137 inventory of Sr and Cs (approximately 1 GBq or 0.03 Ci for 

each radionuclide) was reasonably close to the estimate by S. F. Huang 
137 90 

(personal communication) of 2.1 and 0.5 Bq/L, for Cs and Sr, 

respectively. 

4. SUBSURFACE EXPLORATION AND MONITORING WELLS 

4.1 Dri l l ing and Sampling 

A total of four borings ranging in depth from 7.3 to 10.4 m (24 to 

34 f t ) were dr i l led with a Mobile model B-33 dr i l l ing machine using 

hollow-stem augers, 20.3 cm (8 in . ) in diameter. The augers were after 

between the dr i l l ing of each hole; and the sampling tools were washed 

and rinsed with dilute n i t r ic acid followed by d is t i l led water between 

each sampling event. 

At depths of 1.5 m (5 f t ) and greater, samples of subsurface 
% 

materials were obtained from the auger. A 1.5-m 5 - f t ) depth provided 

sufficient length of d r i l l tools to allow a sampler, manufactured by 

Central Mining Equipment, Inc. , to be inserted within the hollow-stem 

auger. Continuous sampling of soil and highly weathered bedrock was 

possible with this dev1 ce during penetration by the auger. Every 1.5 m 

(5 f t ) of dr i l l ing depth, the sampler was retrieved and the sample, 

which was 5.7 cm (2.25 in . ) in diameter, was removed. When the d r i l l 

could no longer advance the auger employing the sampling device, the 

sampler was removed and replaced by the center section of the auger 

b i t ; this allowed the dr i l l ing to continue 1n firm rock. All soil 

samples and d r i l l cuttings were monitored witft a Geiger-Mueller (G/M) 
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meter, and no rad ioac t i v i t y above background was detected. Descriptive 

records of a l l borings are provided 1n the boring logs in Appendix I . 

Locations of the borings (as monitoring wel ls) are shown in Fig. 3. 

4.2 Monitoring Well Construction 

A groundwater monitoring well was constructed in each of the 

borings using f iberglass wel l screen and casing, 7.6 cm (3 i n . ) in 

diameter. Prior to i n s t a l l a t i o n of the well screen, d r i l l cutt ings 

from the shale and limestone bedrock encountered in the borings were 

flushed from the bottom of the hole by pressure washing with potable 

water. The coarse cut t ings, 0.6 cm (1/4 i n . ) and la rger , were allowed 

to remain in the bottom of the boring, as the pump used fo r washing did 

not have su f f i c i en t f low to wash the heavier cut t ings from the hole. 

These cut t ings w i l l not cause the well to produce tu rb id water, as the 

f i ne par t i c les that could enter the wel l through the screen have been 

washed from the we l l . To ensure that the potable wash water did not 

i n te r fe re with sampling of the groundwater, a volume of water was 

removed from each of these wells equal to or greater than 5 times the 

dr i1 led-diameter volume of the we l l . 

The entrance areas of the well screens consisted of two rows of 

s lots wi th openings, 0.25 mm (0.01 i n . ) wide. The screens were 

3 m (10 f t ) in length. Each screen was surrounded by a sand pack of 

medium-grained quartz sand, which extended a minimum height of 

30.5 cm (1 f t ) above the top of the wel l screen. A bentonite (clay) 

seal a t least 30.5 m (1 f t ) th ick was placed at the top of the sand 

pack. The remainder of the boring was backf i l led wi th port land cement 
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concrete from the top of the seal to the top of the boring. A 

protective casing, 10.16 cm (4 in . ) in diameter and 1.52 m (5 f t ) in 

length, was installed around the well-r iser pipe with both the pipe and 

casing extending approximately 0.91 m (3 f t ) above the ground surface. 

The top of the riser pipe is closed by a removable plastic cap. 

Construction details of each of the wells are provided in Appendix I I . 

A summary of construction detai ls, measured groundwater elevations, and 

surveyed locations and elevations 1s provided in Table 5. 

4.3 Monitoring Well Location 

Locations available for the construction of monitoring wells at 

the OHF site are restricted by topography, roads, an overhead 

powerline, and two underground pipelines. In addition, SWSA 5 trenches 

containing low-level radioactive waste are located within 46 m (150 f t ) 

of the impoundment on the upgradient side. 

The location for monitoring well 1 (MW-1) was selected to attempt 

to provide a groundwater sampling point located upgradient ( i . e . , in 

the direction of increasing static head of the groundwater table) of 

the impoundment, from which representative samples of the groundwater 

that would move through the impoundment site could be obtained. Also, 

the upgradient well should not be affected by potential contamination 

from the monitored f a c i l i t y . Monitoring well No. 1 is located 

approximately 27 m (95 f t ) downgradient of the nearest waste trench in 

SWSA 5 which is a potential source of contamination for the upgradient 

well. 



Table 5. Summary of monitoring well location, construction data, 
and water levels at the OHF impoundment 

Parameter MW-1 MW-2 MW-3 MW-4 

North grid coordinate, f t 17325.24 17236.06 17298.86 17339.13 
East grid coordinate, f t 28600.38 28504.80 28496.78 28519.01 
Top of well casing (elevation f t ) 782.11 776.89 773.46 773.50 
Height of casing above ground, f t 2.8 2.7 2.9 2.9 
Ground surface elevation, f t 779.3 774.2 770.6 770.6 
Top of well screen, f t 760.1 761.2 760.4 760.5 
Bottom of well screen, f t 750.1 751.9 750.4 750.5 
Top of sand pack, f t 769.8 768.2. 764.6 762.6 
Bottom of well hole, f t 744.3 750.2 746.6 746.6 
Diameter of well pipe/screen, in. 3.0 3.0 3.0 3.0 
Type material of pipe/screen Fiber-glass Fiber-glass Fiber-glass Fiber-glass 
Width of screen opening, in. 0.01 0.01 0.01 0.01 
Water level (4-8-85), f t 770.92 756.58 757.38 760.87 
Water level (5-23-85), f t 769.41 755.86 756.79 759.82 
Water level (6-4-85), f t 768.92 755.37 756.14 759.36 
Water level (7-1-85), f t 768.23 755.34 756.30 759.46 
Water level (7-30-85), f t 768.04 755.47 756.50 759.66 
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The locations of the other three monitoring wells were selected to 

determine whether contaminants from the impoundment are migrating into 

the groundwater. As CERCLA does not provide specific requirements for 

monitoring well locations, these wells (Table 5) comply with 

regulations promulgated in accordance with RCRA, which specify that 

there be at least three hydraulically downgradient ( i . e . , in the 

direction of decreasing static head of the groundwater table) wells. 

These downgradient wells are required to be at the boundary of the 

impoundment f a c i l i t y , which, as described in the RCRA Permit Writer's 

Guidance Manual for Groundwater Protection, 40 CFR, 264, Subpart E, 

draft (USEPA 1983c), EPA interprets to be no more distant than the 

outside toe of any containment dike that may exist, plus 9.14 m (30 f t ) 

for physically selecting an appropriate d r i l l s i te . 

Monitoring well 2 is at the south end of the impoundment, and 

water-level measurements show i t to be the extreme downgradlent well. 

This well 1s approximately 6.1 m (20 f t ) from the two influent 

pipelines coming from the pumping cel l and waste pits to the southeast 

end of the impoundment. 

Monitoring wells 3 and 4 are on the topographically low (west) 

side of the Impoundment. I t is estimated that the geologic strike of 

the bedrock strata makes an angle of approximately 55° with the long 

axis of the pond (based on reports cited in Sect. 5.2, Site Geology). 

Therefore, both of these wells, which are downgradient relative to the 

pond, are also in strata that strike under the impoundment. 
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4.4 Surface Geophysical Survey 

An electromagnetic (EM) conductivity survey, using a model EM-34 

Instrument manufactured by Geonics Ltd., was conducted around the 

perimeter of the OHF impoundment. This geophysical method provides a 

rapid site reconnaissance that can detect contaminant plumes of high 

ionic strength. The technique measures the apparent electrical 

conductivity of the subsurface using self-contained dipole transmitter 

and receiver coils held in the horizontal dipole configuration and 

separated by a horizontal distance of 6.1 m (20 f t ) . When 1n this 

configuration, the instrument senses to approximately 0.75. of the 

intercoil spacing (Geonics 1983). Therefore, the apparent conductivity 

was measured to an approximate depth of 4.6 m (15 f t ) at each station. 

Readings in millimhos per meter (mmhos/m) at each measurement station 

around the OHF impoundment are shown 1n Fig.4. The magnitudes of 

variations do not indicate major conductivity anomalies that would seem 

to be attributable to contamination plumes from the impoundment. These 

variations may be due to interferences caused by surrounding overhead 

and underground power lines and pipelines. 

5. GEOLOGY 

5.1. Regional Geology 

Oak Ridge National Laboratory lies in the Ridge and Valley 

Physiographic Province. In Tennessee, the province consists of 

northeast-southwest striking rock strata of limestone, sandstone, and 

shale extending from the Georgia-Alabama border on the south to the 
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V i rg in ia border on the north. The strata are t i l t e d to angles of 30" 

and greater throughout t h e i r length, resul t ing in the formation of 

pa ra l l e l ridges by erosion-resistant beds and the formation of 

intervening val ley f loors in less resistant beds. 

5.2 Si te Geology 

5.2.1 Bedrock 

The OHF impoundment l ies in Melton Val ley, approximately 1200 m 

(4000 f t ) southeast of the Copper Creek f a u l t . As shown in Fig. 5, a 

geologic map, the s i t e is underlain by uni t "Ccb" of the Conasauga 

Group. The l i tho logy of t h i s un i t i s described by McMaster and Waller 

(1965) as fo l lows: 

"Variable l i t ho logy , ranging from shale and s l l t s tone to 
limestone. Limestone is charac te r i s t i ca l l y pebble 
conglomerate or edgewise conglomerate having i r regu la r 
bedding surfaces coated w i th t h in f i l m of dark grey clay and 
marked by abundant ropy 'worm t r a i l s ' . 

"Limestone occurs in zones of shale and s i l t s t o n e . S l l ts tone 
in th i s uni t is commonly calcareous and white or l i g h t grey 
when fresh. Shale is t h i n l y bedded, colored brown, o l i v e , 
and tan, and loca l l y maroon. In places the un i t is deformed 
by very small, sharp fo lds and fau l ts of small displacement." 

They described the residual material as fo l lows: 

"Unit weathers to a bedded shale appearance, leaving l i t t l e 
or no indicat ion of o r ig ina l calcareous nature. Limestone 
weathers to porous brown s i l t s tone or to a l i g h t 
orange-yellow i l l i t i c clay. Residuum is generally l i g h t tan 
to yellow-brown but local var iat ions include maroon and green 
bands. Black manganese oxide stains common on j o i n t 
surfaces." 
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The log records of the borings (Appendix I ) for the monitoring wells 

Indicate that the subsurface materials encountered are encompassed by 

the above descriptions. 

The OHF Impoundment was constructed 1n the upper beds of the Ccb 

unit as mapped by McMaster and Waller (1965). From later work in the 

area by others (Haase, Zucker, and Stow 1985; Davis et a l . 1984; and 

Rothschild et a l . 1984), the upper beds of this mapped unit can be 

correlated with the upper portion of the Maryville Limestone Formation 

of the Conasauga Group. Davis and Stansfield (1984) reported on the 

excavation and construction for a French drain in the Maryville 

Formation at Solid Waste Storage Area (SWSA) 6, approximately 1200 m 

(4000 f t ) southwest of the OHF site and along the same geologic 

str ike. They found that the attitudes of the beds vary locally from 

horizontal to dipping to the southeast as steep as 60° due to folding 

of the strata. They also found two near-vertical jo int sets 1n the 

weathered rock. Slides Into that excavation, along bedding planes, 

indicate that either a third jo int system or bedding plane faults 

existed along those surfaces. Both vertical jo int systems were very 

closely spaced (approximately 1 cm) 1n the weathered rock. At the 

location that was subsequently the site of the OHF f a c i l i t y , Cowser et 

a l . (1961) mapped the bedrock strata as striking approximately north 

43° east, and dipping 15° to the southeast. 

A geologic section through the impoundment is shown 1n F1g. 6. 

The elevations of the sediment and bottom of the impoundment, as shown 

in the figure, are based on probings obtained for this study. 
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5.2.2 Soil 

The soil chptL j the impoundment ranges from approximately 

1.5 to 2.7 m (5 tc 9 f t ) . As indicated by the boring records 1n 

Appendix I , the soil consists of material that would classify as clay 

under the Unified Soil Classification System. This clay soil 

overburden is the residuum of the underlying bedrock. Soils derived 

from the Conasauga Group contain 1ll1te and vermiculite as the 

predominate clay minerals. 

6. HYDROLOGY 

From 1948 through 1983, the mean annual precipitation at Oak Ridge 

was 138.71 cm (54.61 i n . ) . In this region, the heaviest precipitation 

normally occurs during winter and early spring, with the monthly 

maximum normally occurring during the period January to March. 

However, during some years the monthly maximum has occurred 1n July, 

because of thunderstorms; September and October are usually the driest 

months. Mean annual lake evaporation 1n the Oak Ridge area is 88.9 cm 

(33 i n . ) . 

From the above data, i t can be estimated that the net annual 

precipitation input to the OHF pond is 56 cm (22 i n . ) . Multiplying 

this amount by the surface area of the Impoundment yields an average 

yearly retained precipitation contribution of approximately 140,000 L 

(37,000 gal) . In late summer of 1985, the water surface of the pond 

was measured at elevation 234.2 m (768.4 f t ) above msl. At this 

elevation, the capacity of the pond is approximately 300,000 L 

(77,000 gal) . Therefore, the average net annual precipitation input 
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amounts to slightly less than one-half the capacity of the pond at this 

level. The only design outflow system appears to be by the vertical 

standplpe, and this overflow system would not come into operation until 

slightly below the elevation at which overflow of the west wall of the 

impoundment would occur. As there have been no withdrawals of water 

from the pond since operation of the fac i l i ty ceased, i t therefore 

appears that the net annual precipitation of approximately 140,00 L 

(37,000 gal) (minus water evaporated from the pond surface) is leaking 

from the pond and entering the groundwater. 

6.1 Groundwater Movement 

Two water-table maps are shown in F1gs. 7 and 8. The map in 

Fig. 7 1s from a report by Cowser et a l . (1961) and depicts the water 

table for SWSA 5 prior to the construction of the OHF impoundment on 

the western border of the area. Figure 8 is based on water level 

observations from the four monitoring wells constructed during this 

study and is limited to the Immediate site of the OHF impoundment. 

Water level observations upon which Fig. 8 1s based are provided in 

Table 5. Both Figs. 7 and B show the hydraulic gradient at the 

impoundment to be generally towards White Oak Creek, which is also the 

general direction of geologic strike of the bedrock strata. At the 

Impoundment, as shown in Fig. 8, the gradient also has a component 1n 

the direction of Melton Branch which 1s in the general direction of the 

geologic dip of the bedrock strata. 

As shown in the geologic section (Fig. 6) through the pond and the 

site water-table map (Fig. 8) , the water table is below the bottom of 
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0RNL/TM-9990 38 

the Impoundment on the downgradient (west and south) sides. The water 

level on the upgradient side is several feet above the bottom of the 

pond. In the summer of 1985, the water surface of the pond was 

approximately at the same elevation as the upgradient monitoring well. 

Studies on the ORNL reservation (Webster 1976; Davis et a l . 1984) 

result in the observation that in the bedrock, the direction of 

groundwater movement is greatly affected by the directional 

permeability of the strata. Therefore, the overall groundwater 

movement through the bedrock is often in a direction at some acute 

angle to the groundwater contours. Such movement would not normally be 

expected to be in a straight line of flow, but rather would follow 

irregular pathways, such as along joints and bedding planes, because 

the bedrock strata has Insignificant primary permeability. Therefore, 

a particular groundwater pathway could extend a distance southwestward 

(direction of geologic strike) in the form of a bedding plane joint 

before intersecting another fracture heading in a steeper downgradient 

direction. 

6.2 Uppermost Aquifer 

The soil at the impoundment consists of material that has been 

visually classified as clay (according to the Unified Soils 

Classification System), which categorically has low hydraulic 

conductivities. However, as shown in Fig. 6, the water table is below 

the so i l , except at the edge of the pond. Therefore, the uppermost 

aquifer at the site 1s the "CcbM unit (probably the Haryvllle Limestone 

Formation). Davis et a l . (1984) conducted hydraulic conductivity tests 
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In 36 monitoring wells in the Maryville Limestone. Conductivities 
-5 -5 ranged from 1 x 10 to 238 x 10 cm/s with a geometrical mean of 

_5 

6.31 x 10 cm/s, and the effective porosity was estimated to be 

0.03. These aquifer characteristics are believed to be representative 

of xhe OHF site. 

6.3 Groundwater Sampling Methods 

Water levels were measured with an electric tape prior to purging 

and sampling each well , and the immersed portion of the tape was rinsed 

with d ist i l led water between wells. The wells were purged and sampled 

with bottom-loading stainless steel bailers that were disassembled for 

thorough cleaning before use. The bailers were washed with hot water 

and detergent, and rinsed with d ist i l led water. In addition, during 

the f i r s t round of sampling, the bailers were also rinsed with dilute 

n i t r ic acid followed by d is t i l led water. During the second round, to 

avoid rusting of the steel, the dilute acid rinse was replaced with 

alcohol. A new nylon line was attached to the bailer for each well . 

Prior to taking a sample, the well was purged by removing a volume 

of water equal to three times the volume contained within the well 

screen and casing. This amounted to a volume of 13.7 L/m (1.1 ga l / f t ) 

of water depth in the well . The water removed for purging purposes was 

measured in 19-L (5-gal) containers and discarded into the impoundment. 

Specific conductivity and pH were measured at the well site at the 

time of sampling. 
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6.4. Sample Collection and Preservation 

Groundwater samples to be analyzed by the Analytical Chemistry 

Division (ACD) were poured directly from the stainless-steel bailer 

Into new 0.95-L (1-qt) glass, containers (previously rinsed with 

d ist i l led water) having caps with Teflon liners. Four such samples 

were collected from each well during March and May, and two of the 

samples from each were acidified with n i t r ic acid to a pH of 2. These 

samples were either delivered to the Analytical Chemistry Division 

within an hour af ter collection, where they were refrigerated, or were 

stored overnight in a refrigerator for next-day delivery to Analytical 

Chemistry. In addition, in March and May, 1-L samples were collected 

from each well and placed in plastic containers for gamma radiation 

analysis by the Environmental Sciences Division's Low-Level Gamma-Ray 

Spectrometry Laboratory, using a high-resolution lithium-drifted 

germanium [Ge(Li)] detector. These samples required no preservation. 

6.5 Chain of Custody 

A record that was completed for a l l samples collected contains the 

following Information: name of collector, identifying 11st of samples, 

date and location where collected, inclusive dates during which samples 

were in the collector's custody, and the date that samples were 

transferred to the laboratory for analyses. A copy of this record 

accompanied the samples to the laboratory. 
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6.6 Selection of Constituents for Analysis in Groundwater 

The principal goal in analyzing the groundwater was to determine 

whether i t had been contaminated. To do this, the groundwater was 

analyzed for those 30 constituents promulgated under RCRA regulations 

as shown in Table 6. For active hazardous waste fac i l i t i es (those that 

receive hazardous waste after November 19, 1980), RCRA regulations 

require that each groundwater monitoring well be sampled and analyzed 

for these constituents at least four times during the f i r s t year to 

ascertain any seasonal variations 1n groundwater quality. Sampling for 

this report was conducted in March and May 1985. 

In addition to those 30 constituents listed in Table 6, 

groundwater samples were analyzed by ICP spectroscopy. This technique 

provides general information on concentrations of nearly 30 elements in 

one analysis. Many of these are not RCRA regulatory elements, but 

their concentrations in groundwater are useful in evaluating general 

groundwater quality. For instance, the concentrations of Cu, N1, and 

Zn were determined in groundwater samples using this technique. These 

elements are included in the l i s t of compounds and elements listed in 

the recently issued "Hazardous Substance Guidelines" by the State of 

Tennessee (Gregory 1985). Groundwater samples were also analyzed for 
90 137 PCBs and the radioisotopes Sr, Cs, and tr i t ium. 

6.7 Chemical Methods Used for Analysis of Groundwater 

The methods used to analyze groundwater are those described in 

USEPA (1982 and 1983b). For elemental concentrations of the NIPDWS, i t 

was necessary to use atomic absorption methods to reach the required 



0RNL/TM-9990 42 

Table 6. RCRA-40 CFR 265.92-groundwater 
monitoring parameters 

EPA Interim Primary Drinking Water Standards 

Parameter 
Maximum 

level (mg/L) 

Arsenic 
Barium 
Cadmium 
Chromium 
Fluoride 
Lead 
Mercury 
Nitrate (as N) 
Selenium 
Silver 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP Silvex 
Radium 
Gross alpha 
Gross beta 
Coliform bacteria 

0.05 
1 . 0 
0.01 
0.05 
1.4—2.4 
0.05 
0.002 

10.0 
0.01 
0.05 
0.0002 
0.004 
0.1 
0.005 
0.1 
0.01 
5 pci/L 

15 pci/L 
4 mlllirem/year 

1/100 mL 

Parameters establishing groundwater quality 
Chloride 
Iron 
Manganese 
Phenols 
sodium 
Sulfate 

Parameters used as indicators of groundwater contamination 
PH 
Specific conductance 
Total organic carbon 
Total organic halogen 
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detection levels. The recommended USEPA methods are 7061, 7081, 7131, 

7191, "7421 , 7470, 7741, and 7761 (USEPA 1982) for As, Ba, Cd, Cr, Pb, 

Hg, Se, and Ag, respectively. As mentioned above, ICP spectroscopy, 

method 200.7 (USEPA 1983b) was also used to determine concentrations of 

nonregulatory elements. The concentrations of pesticides, herbicides, 

and PCBs in the groundwater, were determined by method 8080 (USEPA 

1982), except that the analyses were by liquid chromatography instead 

of gas chromatography. The total toxic organics (TTO) were determined 

using method 624 (USEPA 1983b) or pentane extraction for the volat i le 

organic compounds and method 1625 (USEPA 1982) for the semi-volatile 

compounds. Coliform bacteria were determined by method 405.1 (USEPA 

1983b). Concentrations of fluoride, chloride, ni trate, and sulfate 

were determined in pond water using methods 340.2 and 300.0 (USEPA 

1983b). Phenol concentration was determined by method 420.1 (USEPA 

1983b). Total organic carbon (TOC) and total organic halides (TOX) 

were determined in the pond water using methods 9060 and 9020, 

respectively (USEPA 1982). The radionuclide concentrations were 

determined as described for the radionuclide analyses of the pond water. 

6.8 Results and Discussion of Chemical and Radioactivity Analyses of 
Groundwater 

Groundwater concentrations measured in the four monitoring wells 

in March and May are presented in Tables 9A and 10A of Appendix I I I . 

Those constituents presented in Table 9A are those regulated by RCRA 

(principally those listed in the NIPDWS), those that have been 

determined to be parameters establishing groundwater quality, 
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(Fe, Mn. Na, chloride, phenols, and sulfate), and those which USEPA has 

determined to be indicators of groundwater contamination (pH, specific 

conductance, total organic carbon, and total organic halogens). Also 

included in Table 9A are the concentrations of PCBs, the beta-emitting 
90 137 radionuclides tr i t ium and Sr, and the gamma-emitters Cs and 

60Co. Listed in Table 10A are the concentrations of elements 

determined in groundwater samples by ICP spectroscopy. 

Table 7 is a summary of measured concentrations of constituents of 

a l l analyses from al l downgradient wells listed in Table 9A. As can be 

seen in Tables 7 and 9A, the maximum permitted level for beta-emitting 

radionuclides is presented as a dose rate of 4 milHrems per year. 

However, the gross beta concentrations in Table 7 and 9A are presented 

in the commonly accepted manner as act ivi ty units (Bq/L). EPA 

specifies that the dose rate for drinking water be calculated as the 

total body or organ dose that a person would receive by drinking 1-L of 

the water daily for 1 year (USEPA 1976). According to EPA (1976), the 
90 

act iv i t ies , in water, of the beta emitters tr i t ium and Sr that 

result in a dose rate of 4 millirems/yr are 740 Bg/L (20,000 pCi/L) and 

0.3 Bq/L (8 pCi/L), respectively. 

Major contaminants in groundwater at the OHF impoundment appear to 

be radionuclides, e .g. , gross alpha and gross beta concentrations 

exceed NIPDWS concentrations in upgradient as well as downgradient 

wells. Other than the concentrations of Ba, Cr, and Pb in monitoring 

well 3 sampled in March, a l l other samplings, in both the upgradient 

and downgradient wells, revealed that the concentrations of metals, 

herbicides, and pesticides were below NIPDWS maximum allowable limits. 
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Table 7. Concentration of selected groundwater parameters® 

Constituent Unit 

Maximum 
allowable 

concentration Mean 
Measured 

N 
coi:i entrat ion 

Min Max C V 

Si 1ver mg/1 0,05 0.0700 6 0. 0700 0.0700 0.0 

Aresenic mg/1 0.05 O.OOl7 6 0. 0010 0.0020 31.0 

Barium mg/1 1.0 0.3907 6 0. 0660 1.0900 94.7 

Cadmium mg/1 O.Ol 0.003? 6 0. 0010 0.0100 98.6 

Chloride mg/1 NDb 14.6667 3 8. 0000 19.0000 40.0 

Col i form Co/100/ml 1/100/ml 12.7000 6 0. 0000 48.0000 147.7 

Chromium mg/1 0.05 0.0456 6 0. ,0200 0.0797 47.3 

Endrin mg/1 0.0002 0.0001 5 0. 0001 0.0001 0.0 

Fluoride mg/1 1.4 - 2 . 4 1 .0000 6 1. 0000 1.0000 0.0 

Iron mg/1 ND 12.1117 6 0. .2900 57.9000 185.5 

Gross3 Bq/L 0.556 3.00783 6 0. .3100 11.0000 129.6 

Grossb Bq/L 4mrem/year 381 .9667 6 1. .7000 1300.0000 134.5 

Mercury mg/1 0.002 0 . 0 0 0 1 6 0. .0000 0 . 0 0 0 1 7.9 

Lindane mg/1 0.004 0.0001 6 0. .0001 0.0001 0 . 0 

Methoxychlorf mg/1 0.1 0.0002 6 0.0002 0.0002 0 . 0 

Manganese mg/1 ND , 2.3755 6 0. .5630 8.8500 134.2 

Ni t rate-N mg/1 10.0 3.8333 6 1 , .0000 8.0000 68.9 

sodium mg/1 ND 22.8667 6 13. .8000 37.3000 48.7 

Lead mg/1 0.05 0.0267 6 0 .0020 0.0800 102.2 

PCB mg/1 ND 0 . 0 0 0 1 3 0 .0001 0.0002 26.4 

PH PH ND 6.4933 15 6 .1700 6.9000 4.4 
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Table 7 . ( c o n t i n u e d ) 

Maximum 
allowable Measured concentration 

Constituent Unit concentration Mean N Min Max CV 

Phenol mg/1 ND 0.0010 6 0. 0010 0.0010 0. 0 

226Ra B/L 0.19 0.1042 6 0. .0070 0.2000 100. 8 

Seleni urn mg/1 0.01 0.0023 6 0. .0010 0.0050 70. 0 

Sulfate mg/1 ND 17.0000 b 12. .0000 24.0000 29. ,5 

Sp. Cond.c liMHOS/M ND 376.4667 15 158. .0000 755.0000 58. .9 

T0Cd mg/1 ND 6.3747 15 2. .1800 8.4000 28. .1 

T0Xe mg/1 ND 0.0308 6 0. .0090 0.0490 42. 6 

loxaphene mg/1 ND 0.0020 6 0. .0020 0.0020 0. .0 

Tr i t ium Bq/L ND 94333.3333 3 33000. .0000 190000.0000 89. ,0 

137Cs Bq/Fi I ter ND 0.2615 3 0 .0000 0.5848 113, .6 
Bq/L ND 1 .7091 5 0 .7180 3.6269 72, ,3 

2,4-D mg/1 0.1 0.0050 6 0 .0050 0.0050 0. .0 

2,4,5-TP mg/1 0.01 0.0050 f. 0 .0050 0.0050 0 .0 
60Co Bq/L ND 2.9541 5 0 .5736 6.5877 76, .9 

9°Sr Bq/L ND 223.4033 3 0 .2100 420.0000 94 .5 

aFrom downgradient wells at the OHF pond; summary across a l l sampling s i tes . 
bNot defined. 
^Specific conductance. 
"Total organic .carbon. 
eTotal organic halogen. 

/ 
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The concentrations of 1.09, 0.0797, and 0.080 for Ba, Cr, and Pb, 

respectively, 1n monitoring well 3 in May, possibly represent a 

contaminated sample. This seems to be l ikely, as the mean 

concentrations across a l l sampling dates in the downgradient wells are 

0.3907, 0.0456, and 0.0267, respectively, for Ba, Cr, and Pb (see 

Table 7) , which are a l l below NIPDWS maximum allowable l imits. Counts 

of conform bacteria 1n groundwater, upgradient as well as 

downgradlent, were in excess of the NIPDWS. These counts may result 

from wi ld l i fe inhabitants such as waterfowl and terrestr ia l animals 

known to be 1n the area. These also may represent sampling and 

analytical variations. Additional monitoring wi l l indicate a trend 

over time. The concentrations of total organic carbon (T0C), total 

organic halides (TOX), and PCBs in groundwater samples appear to be 

relatively constant regardless of the monitoring well sampled, 

upgradient or downgradlent from the CHF impoundment. To date, i t 

appears that the groundwater is contaminated by radionuclides and PCBs, 

as both are detected 1n the upgradient well; however, greater 

concentrations have been measured in downgradlent wells, particularly 

in monitoring well 4. 

7. IMPOUNDMENT CLOSURE 

7.1 Current Concept for Pond Closure 

The current technical plan for closure of the Impoundment is 

summarized by Myrick (1984) as follows: "...The pond would be 

stabilized in place by solidifying the residual sediment and sludge on 
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the pond bottom and consolidating the remaining pond structures (riprap 

and equipment) into a fixed form. The overall site grade around the 

entombed structures would be made consistent with the lay of the land 

and the burial ground requirements. Any underground piping would be 

l e f t in place, but grouted to restrict water transfer." 

7.2 Characterization Results to be Considered 

As previously discussed, analyses of the sediment have determined 

that, in addition to being radioactive, the sediment has concentrations 

of PCBs ranging from 1 to 7 mg/kg. Therefore, any closure concept may 

be required to comply with regulations of the EPA in addition to those 

of the Nuclear Regulatory Commission (10 CFR 20 or 10 CFR 61). The 

impoundment closure date has not yet been scheduled. However, EPA 

requirements at the time of closure may be adverse to 1n situ 

solidif ication for f inal disposition of PCBs. 

The vertical overflow pipe at the north end of the pond may not to 

be r igidly founded at i ts base. This observation is based on the fact 

that, during the sampling of the pond sediment, the operator of the 

boat f e l t movement in the standpipe under moderate hand pressure. As 

discussed earlier in this report, the construction drawings indicate 

that the standpipe is attached to a horizontal drainpipe that exits 

about 50 f t (15 m) west of the north end of the pond. The exit end of 

this pipeline, as shown in the drawings, is no longer visible in the 

f i e ld . However, a Geiger-Mueller (G/M) survey of that area measured an 

act ivi ty of up to 7000 counts per minute within 10 cm (4 in) of the 

ground surface. I t would seem that the most l ikely cause of this 
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activi ty would be leakage of pond water either through the pipeline or 

through the material backfilled around the pipeline. 

The elevation of the bottom of the pond 1s below the elevation of 

the groundwater table on the east (upgradient side) and above i t on the 

west (downgradient side). Therefore, 1t wi l l be hydrologically 

possible to isolate the solidif ied waste from contact with the 

groundwater by the construction of either a French drain or a slurry 

trench. Both of these techniques require that a trench be excavated to 

an elevation below the depth of the impoundment on the upgradient side 

and extend around the pond to the downgradient side. A review of the 

logs of borings for the monitoring wells (Appendix I ) indicates that 

interbedded shale and limestone would be encountered at depth. I f the 

trench could not be excavated to the proper depth, due to hard rock, 

curtain grouting would be necessary to reduce the hydraulic 

conductivity in the rock below a slurry trench or French drain. 

Additional exploratory corings in the rock wi l l be necessary to 

determine whether ar> excavation can be made to an elevation below the 

bottom of the pond. 

The current closure concept indicates that the impoundment site 

may be graded to the surrounding topography during the closure 

operation. This would require that soil f i l l be placed over the 

present site of the pond, and i t is anticipated that this f i l l 

placement may cause the groundwater table to rise above i ts current 

position at the site (as described earl ier and tsn be seen in Fig. 3, 

the impoundment was excavated in a valley wal l ) . Therefore, of the two 

groundwater isolation methods, the French drain would seem to have the 
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greatest Isolation potential. The reason for this 1s that the drain 

would not allow the groundwater table on i ts downgradient side to rise 

above the bottom of the drain (due to the long, narrow geometry of the 

site to be isolated). 

In the current closure plan, underground pipelines are to be 

grouted and l e f t in place. Portions of the two influent lines to the 

OHF impoundment are below the groundwater table. Therefore, i t would 

be appropriate to test or inspect the lines to determine that they are 

open so that they can accept the grout for their fu l l length. 

8. ADDITIONAL DATA NEEDS 

8.1 Groundwater Sampling of Existing Wells 

Monitoring wells at the OHF impoundment wi l l be sampled at least 

twice more, so that four quarters of data on RCRA-regulated 

constituents (see Table 6) w i l l be available. For impoundments active 

after November 19, 1980, RCRA regulations require that, at the end of 

the f i r s t year of sampling, stat ist ical analyses be performed on the 

data from the four quarters to determine whether the groundwater is 

polluted by the impoundment. Pollution is assumed 1f the analysis 

(Cochran's Approximation to the Behrens-Fisher Student's t test) 

indicates a significant increase (decrease in the case of pH) in the 

water quality parameters listed in Table 6 between the upgradient and 

downgradient wells. This procedure for determining pollution wi l l be 

considered for the OHF impoundment after four quarters of sampling and 

analyses have been completed. 
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8.2 Potential Subsurface Exploration 

The possibility of seepage from the pond having occurred in the 

subsurface, along the 20-cm (8 - in . ) drain l ine, needs to be 

investigated. The investigation, or remedial action i f found 

necessary, should assure that uncontrolled outflow from the pond 

through the drain cannot occur. 

In addition, i f the results of continued sampling confirm that the 

OHF impoundment has significantly contaminated the groundwater, 

additional monitoring wells wi l l be considered for construction in the 

appropriate areas to determine the extent and contaminant 

concentrations of the plume. 
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APPENDIX I 

Dri l l ing Logs of Borings, MW-1 through MW-4 

t • 
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17. ELEVATION TOP OF HOLE 779 t 3 ' 7. THICKNESS OF OVENBURPEN fl 51 17. ELEVATION TOP OF HOLE 779 t 3 ' 7. THICKNESS OF OVENBURPEN fl 51 IB. TOTAL CORE RECOVERY FOR BORING % B. DEPTH ORILLEO INTO ROCK 25.5* IB. TOTAL CORE RECOVERY FOR BORING % B. DEPTH ORILLEO INTO ROCK 25.5* IB. SIGNATURE OF INSPECTOR 
R. f, StancfiPld t. TOTAL OCPTM OF MOLE 34. 0 ' IB. SIGNATURE OF INSPECTOR 
R. f, StancfiPld 

DRILLING LOG 

Hoi* No. MW-1 oiympN . 
nvironmental Sciences B!aJcAWi<fgeM!lational Laboratory 

ELEVATION 
Utl 

CLASSIFICATION OF MATERIALS (Oiacrlption) 
Visual classif ication only 

t CORE RECOV-ERY 
•OX OR SAMPLE MO. REMARKS 

(Dfttltnt I ten*. Mlw lot*, 4*pth al 
mattering. •tc., tl lignltlcmr*) 

779.3 

770.0 

767.6 

762.3 

1 __ 

2 — 

3 

4 

5 _ Z 

6 _ Z 

7 _ Z 

8 

9 —7 

1 0 • 

11 — 

12 • 

13 — 

14 — 

15 -

16 — 

17 • 

18 

19 — 

?H_ -

CLAY (CL) 
medi um, 
moi s t , 
brown 
with shale fragments 

5.0' 

100% 

3.5' 

SHALE 
weathered, 
brown, 
structure, 
visible, 
plat 

LIMESTONE, hard 
11.7' 

12.0' 

17.0' 
LIMESTONE 

2.S' 
ar 1 

5.0' 

Jar 2 

Jar 

10 .0 ' 

1002 

11.7' 

10.0 

Jar 4 

11.7 

installed CMt sampler 
at 5.0' depth. 

Samples and d r i l l 
cuttings checked with 
G/M meter; no measure-
ment above background. 

CUE sampler removed at 
11.7' as unable to 
advance through 
limestone bed. 

Hote^ Classification 
of rock type 
encountered below depth 
of 11.7' is based on 
action of d r i l l machine 
and d r i l l cuttings 
brought to surface by 
augers. 

H O L E N O . 
1 M W - 1 
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HoleNe. MW-1 

DRILLING LOG 
DIVISION 
Environmental Sciences 

I N S T A L L A T I O N 
Oak Ridge National Laboratory 

S H E E T 2 

o r 2 « M E E T « 
I. P R O J E C T 

SFMP-OHF Pond 
10. s i z e AND T Y H OF S IT ». BATUM tLtVATIOM IMflWM (T§U UIL) 

a . L O C A T I O N r C o o r d lna l«« at Si ml ion) 

S. O R I L L I M O AOEMCV 
13. M A N U F A C T U R E R S D E S I G N A T I O N OP D R I L L 

MW-1 
S. NAME O f O R I L L E R 14. T O T A L N U H B E N C O N E B O X E S 

I I . E L E V A T I O N OROUMO W A T E R 

«. D I R E C T I O N OP H O L E 

CJVERTICAL QlNCLINSO . I I . O A T E H O L E 
• T A M T K O 

7. T H I C K N E S S o r O V E R 0 U R O E N 
17. E L E V A T I O N TOP O r H O L E 

D E P T H O N I L L E O I N T O NOCK 
IS. T O T A L C O R E R E C O V E R Y FOR BONING 
I f . S I G N A T U R E OF I N S P E C T O R 

S . T O T A L D E P T H OF H O L E 

E L E V A T I O N 

( f t ) 
D E P T H 

(ft) 
7 0 Z 

2 1 -

22 -

2 3 . 

24 _ Z 

25 — 

26. 

Z7 — 

28 _H 

29 . 

30 

31 

32 

33 — 

C L A S S I F I C A T I O N OF M A T E R I A L S 
r3«.c#{pllon> 

h'sual classification only 

i c o n e 
ACCOV* 

CRY 

SOX OR 
S A M P L E 

NO. 

R E M A R K S fOfiiilru I tot*. Mlar lota, ttopffl ml mathmrtnti ale.. II .lfln.7lc.rWj 

758.8 

756.3 

754.8 

753.3 

750.7 

745.3 34 

LIMESTONÊ  

WoNE 
SHALE 

LIMESTONE 

SHALE 

LIMESTONE 

SHALE 

LIMESTONE 
SHALE 

20.5' 

'SSL 

24 .5 ' . 

26.0'_ 

20.6' 

30.4 ' 
30 .6 ' 

LIMESTONE 
Bottom of hole 

33 .6 ' 
34 .0 ' 

Upon removal of augers 
from hole at completion, 
d r i l l cuttings were 
found to f i l l the hole tcfcl 
a depth of 18.0' . 
Cuttings were washed fronf 
hole with clear water 
prior to installation of 
well screen. 

I H O L E NO. 
1 M W - 1 
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Hal* No. MW-2 
DRILLING LOG DIV IS ION 

Envi rnnmpnt.al Sriencpg 
I N S T A L L A T I O N 

Oak Ridye National Laboratory 
S H i E T | 

OF 2 SHEET! 
». F R O J E C T 

SFMR-OHF Pond 
8" Auger _ ii. BMuU CLEVATtOM (TflJU « kSLJ ' 10. S I Z E A N D T V F f O F B IT 

a. L O C A T I O N ( C o o r t k t m f «p 5f*t(«*0 N17236.06; E28504.80 MSL 
$. D M I t . L I N O A O E N C Y 

Plant & Equipment Division 
12. H A N U F A C T U R C R ' 3 D E S I G N A T I O N O f O R I L L 

Mobile B-24 

f . N A M E OF O R I L L E R 

P. E. Moore 
MW-2 

II. TOTAL NO. or OVEN. I DISTURBED BURDEN SAMPLES TAKEN | 6 JSTS | UNOItTURBED 
14. TOTAL NUMBER CORK BOXES 
I I . E L E V A T I O N GROUND W A T E R 

O I N E C T I O N OF H O L E 

vertical Qmenmo . I I . D A T E H O L E *S75?8G T/Wffi 
7. T H I C K N E S S OF O V E R B U R O E N T72T 17. E L E V A T I O N T O P O F H O L E 774.21 

I. D E P T H O R I L L E O I N T O ROCK 19.6* 
I I . T O T A L CORE R E C O V E R Y FOR B O R I H O 

t . T O T A L D E P T H OF H O L E 25. 0 l 
I t . S I G N A T U R E OF I N S P E C T O R 

R» G. Stansfield 
E L E V A T I O N 

( f t ) 
TPTT 

O E P T H 

(St) u— 
C L A S S I F I C A T I O N OF M A T E R I A L S 

Visual classVfjca?!on only 
t com 
R E C O V . 

E R Y 

• O X OR 
S A M P L E NO. I 

R E M A R K S (Drilling rlmaw ml* fa... tl.pth ot —mtlmrlng. •!«., It attnltlcmmt 

768.8 

754.2 

1 — 

2 ^ 

3 

4 -Z 

5 — 

6 -

7 —H] 

8 -

9 - = 

10-Z 

11 . 

12 _ Z 

i3_r 

14-

15" 

16 — 

17 

1C — 

19 —: 

20 -

CLfiY 
medium, 
moist, 
brown 

5.4 ' 

SHALE AND SILTSTOHE 
highly weathered, 
platy 
very sof t , 
tan, brown with black 
staining 

5.0' 

902 

2.5 ' 

iar "]\ 

5.0 ' 

L 4 

Jar 3 

Samples and d r i l l 
cuttings checked with 
G/M meter; no measure-
ment above background. 

CME sampler installed 
at depth of 5 .0 ' . 

1 0 . 0 ' 

90* 

10.0' 

Jar 4 

Purple and gray 
siltstone lenses at 14.0' 
to 15.0' depth to 1/2" thick 15.0' 

90% 

15.0' 

Jar 

Purple and gray si l tstone 
beds to 1" thick from 18.5' 
to 20.0' 2 0 . 0 ' 20 .0 ' 

I H O L E N O . 
I M W - 2 
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HoUH». MW-2 HOIt no. nn-i. 
J O I V I I L O M ( I N S T A L L A T I O N , , ( S H E E T 

DRILLING LOG Environmental Sciences Oak Ridge fictional Laboratory ow ^ 
O J C C T 10. S H E AND T Y P E O F BIT 

T 
I H E E T S 

I . P R O J E C T 

SFMP-OHF Pond 
10. S U E AND T Y P E O F BIT 
n. 6'ATuU IlKVATIfiW 1h6Wn (tbU or MiL) 

2. L O C A T I O N o t Si ail on) 

1. O R I L L I N G A Q C N C Y 
12. M A N U F A C T U R E R ' S D E S I G N A T I O N OP 0 R 1 C L 

I1W-2 
S. N A M E O F O R I L L E R 14. T O T A L NUMBER C O R E A O X E 9 

TFT. E L E V A T I O N G R O U N D W A T E R 

%. D I R E C T I O N OF H O L E 

Qvbhticau •INCLINED . ,f«. oate HOCC 
T. T H I C K N E S S OF O V E R & U R O E N 

17. E L E V A T I O N TOP O F H O L E 

a . O E P T H OR IT L E O I N T O ROCK 

» . T O T A L O E P T H OF H O L E 

IB . T O T A L C O R E R E C O V E R Y FOR BORING 

I » S I G N A T U R E OF I N S P E C T O R 

E L E V A T I O N 

( t t ) 
O E P T H (ft) 

C L A S S I F I C A T I O N OF M A T E R I A L S 

Visual classV^icaiian only 
% C O R E 
R E C O V -

E R Y 

eox OR 
S A M P L E 

NO. I 
R E M A R K S 

(Dfllllrtg Jtn*, wmlmr lo»». dapth ol 
wthmtlt*, •(«.. if aignUlfnl) 

754.2 

751.4 

749.2 

20 

21~ 

22" 

23" 

24— 

25— 

Purp^ and gray siltstone 
from 21.8' to 22.4' 

SHALE 
calcareous, 
gray-green, 
moderately hard 

Bottom of hole 

> y nl 

25.0' 

23.0' 

Jar 6 

23.0' 
HO 
S 
A 
M 
P 

CHE sampler removed 
from auger at 23.0' as 
unable to advance 
further in shale. 

Upon removal of auger, 
d r i l l cuttings f i l l e d 
hole to 19.0' depth. 
Dr i l l cuttings were 
washed from hole with 
clear water prior to 
install ing well screen. 

P R O J E C T | H O L C N O . 1 MW-2 
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Hol.N®. MW-3 
DRILLING LOG 

01 V IS ION 
Environmental Sciences 

I N S T A L L A T I O N 
Oak Ridge National Laboratory 

S H E E T | 

or 2 *HKETS 
. P R O J E C T 

SFMPfOHF Pond 
10. S I Z E AND T Y P E OP B I T 

2. L O C A T I O N Tritir&rtmz'.va 
n. 6ATdH ELgVATIflH IHdftM /ft 

iisL 
nocr 

I . D R I L L I N G A Q C N C Y 

Plant & Equipment Division 

12. M A N U F A C T U R E R ' S D E S I G N A T I O N OF D R I L L 

Mobile B-33 

MW-3 
1). T O T A L NO. OF O V E R . 0 I « T U A » « 0 

B U R O E N S A M P L E S T A K E N c , 
| uNO ia runpso 

S. N A M E O F O R I L L E R 

P. E. Moore 
14. T O T A L N U M B E R C O R E B O X E S 

IS. E L E V A T I O N OROUNO W A T E R 

« . O I R E C T I O N OP H O L E 

|JQ VERTICAL QlMCLlNEO . IB. O A T E H O L E 
ITANTID 

3/12/85 
1. T H I C K N E S S OP O V E R B U R D E N 4.0 17. E L E V A T I O N T O P OP H O L E 1WV 

|COUPLITIO 
I 3/12/8S 

8 . O E P T H D R I L L E O I N T O ROCK zuTTr IB. T O T A L C O R E R E C O V E R Y F O l B O R I N O 

» . T O T A L O E P T H OP H O L E 24.0' 
I t . S I G N A T U R E OF I N S P E C T O R 

R. G. Stansfield 
E L E V A T I O N 

( f t ) 
D E P T H (ftf 

LIMESTONE p i e c e s t o 6" 
. s i z e ( R i p rap) 

CLAY 
medium, 
moist, 
brown 

4.0' 
SHALE 
intensely weathered, 
soft , 
greenish-gray to 8.5' depth 
then changes to brown color 
- root at 6 .5 ' -

C L A S S I F I C A T I O N OF M A T E R I A L S 

Visual classYfJ'dSrtion only 
% C O N E 
R E C O V * 

E R T 

BOX OR 
S A M P L E 

NO. I 
R E M A R K S (Drilling llmt, MIH toff. of wvatlMrlftf, •<«.. 1/ itgnlflcsntt 

770.6 

766.6 

1-

2 — 

3-

4. 

5-Z 

6— 

7-̂  

8-E 

9-̂  

10-1 

n 

12-̂  

13 

7 5 0 . 6 

15— 

16-1 

17 

_2a 

0 . 6 ' 

5 . 0 ' 

0.6J 
JSULJL 

1.0 

5 . 0 ' 

80% 

War 2 

Jar 3 

Changes from intensely 
weathered to highly 
weathered at approximately 
11.0' 

80% 

10.0' 

Jar 4 

14.5' 

Samples and d r i l l 
cuttings checked with 
G/M meter; no measure-
ment above background. 

CHE sampler installed in 
auger at depth of 5 . 0 ' . 

CME sampler removed at 
14.5' unable to advance 
in shale. 

1 H O L E NO. 
1 t ' J H - 3 
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Halt Ho. _ -- 'I1IOM INSTALLATION S H E E T ? 
PRILLING LOO Environmental Sciences Oak Ridge National Laboratory 0 , 2,MEETS 

P R O J E C T 
SFMP - OHF Pond 

I . L O C A T I O N r C c M M M . i . i ar l I M I o n i 

10. SUE ANO TYPt or BIT 11. 8VTUU f6K IHVATiaH IHiWM ITDU „ U1L) 

S. ORILLINO AOENCY 13. MANUFACTURER'S OESIQNATION Or ORILL 
4. HOLE NO. (AM »Somt drawing Ifll.l M. * * 
S. NAME Or ORILLER HH-..3 

II. ELEVATION OROUND WATER 
omccTioN or mole 

Q f C ! . Ol*- VIAT, 11. OAT I HOC I 
T. T H I C K N E S S OP OVEREUROEN 

17. ELEVATION TOP OP HOLE 
I . O E P T H D R I L L E D INTO ROCK 

I I . T O T A L CORE R E C O V E R Y POR EORINO fl. SIGNATURE OP INSPECTOR 
T. T O T A L O E P T H OP N O L I 

ELEVATION 
( f t ) 

OEPTH 

Km 

21 ~ 

CLASSIFICATION OF MATERIALS fD..trlpf J«n> 
/ isual c lass i f ica t ion only 

I CORE RECOV-ERY REMARKS 
(Drilling ife,., M I H lomr,, rkptt, ml mmltmrlng, . Ic . , It .JfnJM«.n(> 

7 5 2 . 2 

7 5 0 . 2 

22-

2 3 -

2 4 -

SHALE 
weathered 

•SHALE, CALCAREOUS 
gray. 
medium hardness 

Bottom of hole 

2 2 . 0 ' 

2 4 . 0 ' 

Water encountered below 
2 0 . 0 ' . 

24.0 

'Jar 5 
Sample #5 from auger b i t _ 

Upon removal of augers, 
d r i l l cuttings f i l l e d 
hole to 16.0' depth. 
Cuttings were washed 
from hole with clear 
water prior to 
ins ta l la t ion of 
well screen. 

] H O L E NO. 
I M W - 3 
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Hoi* H.. 

u" Augef 

MW-4 DIVtilOH | IN ST ALL ATI ON IHIIT T 
PRILLING IOC Environmental Sciences Oak Ridge national Laboratory o r 2 SHEETS 

W - I ) H F Pond 10. S i z e AND TYPE OF i < T 

•"ic7339.T5re2'3si'9.'8r 
i. BATUU fS* ILIvMTI6U M4WM /TBU^HILl 

HSL 
». C R I L L I N Q A O C N C Y 

Plant & Equipment Division 

12. M A N U F A C T U R E R ' S DESIGNATION OF ONI L L 

Mobile P-33 

B. NAME OF O R I L L E R 

P. E. Moore 

MIM 
11. T O T A L NO. OF OVER* O I « T U « » c O 

• U R O E N SAMPLES T A K E N 7 J a r S 
I UMOttTUn i t s 

t« . T O T A L NUMBER CORE SOKES 

IB C L E V A T I O N OROUNO WATER 

D I R E C T I O N O F H O L E 

Q ] V > * T I C A k ^ I N C L I N E D . , Oi4. 'ROM VENT. IB, O A T E H O L E 3/13/85 
| C O M P L C T I D 

! 3/13/85 
7. THICKNESS O F O V E R B U R D E N 9.0' 17. C L E V A T I O N T O P OP H O L E 770.6' 

D E P T H O R I L L E D INTO ROCK 
IB. T O T A L CORE RECOVERY FOR 0ORINO 

fl. T O T A L D E P T H OF H O L E 24.0' 
IB. S IGNATURE OF INSPECTOR 

R. fi._Stansfield 
E L E V A T I O N 

( f t ) 
O E P T H 

(ft) 'CLAY (CL) 
medium, 
damp, 
brown 

CLASSIF ICATION OF M A T E R I A L S fD.. crfpffon) 
Visual classification only 

1 CORE 
R E C O V . 

ERV 

• OX OR 
SAMPLE 

HO. I 
REMARKS 

to,tiling Ihrm. wmlmt lam*, dmpth •! w*«(h.rfntf, ale., n mllnlfleand 
J_ 

770.6 

761.6 

753.7 

752.4 

1 — 

4 - 1 

5-

6-Z 

7-

8 -

9 — 

1 0 -

1 1 -

1 2 ~ 

1 3 — 

14 — 

15-

16-

17-

io-J: 

1 9 - : 

20 = 

Jar 1 

0.5' 

4 a r j 
2.5' 

CLAY changes color to gray 
at 5.0' 

7.8' 
CLAY (CL) 
medium, damp, l ight red, with 
w< .thered fragments of shale 

5.0' 

76% 

(Jar 3 
57CT 

Jar 4 

9.0' 

9.0' 
r 
/ 

SHALE 
highly weathered, 
platy 
closely fractured, 
brown with black staining 

ia.oi 

85% 

Jar 5 

10.0.' 

Jar 6 

/SHALE 
'Platy 

-17..Q.' 
soft, olivb 

gray, slightly \ 
weathered, 3/4" hard lime-
stone lense at 17.7' 

1U.2' 

15.0' 

100% 

18.1 ' 

15.0' 

Jar 7 

1B.T 

LIMESTONE 

Samples and d r i l l 
cuttings checked with 
G/M meter; no measure-
ment above background. 

CUE sampler installed 
in auger at 5.0' 
depth. 

CME sampler removed from 
auger at 18.1' depth as 
firmness of material 
prevented advancing i t 
further. 
Note: l(uck type below 

1B.1' classified 
base<l un action 

i l l and 
cuttings. M ' 

I H O L E NO. I WH-4 
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HoUHr. MW-4 
DIVIS ION I N S T A L L A T I O N 

DRILLING LOG Environmental Sciences Oak Ridge National Laboratory z 
SHEETS 

J5?tlP - OHF Pond 10. Size AND T Y P E OF B I T 

i. L O C A T I O N fCaoc r f t ra r * * or Sr»Uer\> 
n. 6ATUU Wk tUVATIflM IMflWH {TbU „ WM" 

O R I L L I N O AOENCY 
13. MANUFACTURER'S DESIGNATION OF O R t L L 

• • H O L C NO. M A »hawr\ ON drawing iltl»\ 
•nd M a manftac) 1 M W - 4 

M « T U R 0 f t O \ UNQIttUNBKD 

NAME OF D R I L L E R 14. T O T A L NUMBER CORK BOXES 

IB. E L E V A T I O N OROUNO WATER 

B. D I R E C T I O N OF H O L E 

Q v B H f l C A L . 
IS. D A T E HOLE 

I T ART BO 

'. THICKNESS OF O V E R B U R D E N 
17. E L E V A T I O N TOP O F HOLE 

B. O E P T H D R I L L E D I N T O ROCK 
1 t . T O T A L CORK RECOVERY FOR BORINO 
IS. SIGNATURE OF INSPECTOR 

9 . T O T A L D E P T H OF HOI .E 

E L E V A T I O N (ft) 
75077— 

D E P T H 

_ | Visual classification only 
LIMtSIONt 
SHALE 

1 COKE 
HECOV-

ERY 

0OX OH 
SAMPLE 

NO. I 
HEMARKS 

Willllnt (to)., wit lo$m, d.p(ft ol w..lfwr(nE. •(«-. II 'ItnWemnO 

746.6 

2 1 — 

22 — 

23" 

24- Bottom of hole 
24.0' 

Upon removal of augers, 
d r i l l cuttings were 
found to f i l l hole to a 
depth of 17.0'. Cutting 
were washed from hole 
with clear water prior 
to well screen 
instal lat ion. 

I H O L E NO. 1
 M W - 1 
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APPENDIX II 

Groundwater Monitoring Well Reports, MW-1 through MW-4 
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GROUND WATER OBSERVATION WELL REPORT 
PROJECT 
LOCATION 
Dor* Completed. 

SFMP Ponds 

OHE Pond: N17325.24; E28600.38 
3/15/85 Original Depth 29.2' below 

ground surtace 

Wall No. 
Aquifer uPPerm0S^ 

(Water table) 
Elevation top of well r i ser pipe = 782.11' 

Note: A l l depths and heights 
are referenced to 
ground surface 

(See log of boring 
MW-1, OHF Pond) 

Conasauga Group 

Height of r iser pipe 
above ground surface 

Height of top of surfac* eating, 
pip* above ground surfiact 

Depth of surface teal below ground 
surface 
Type of surface » • " • Concrete 

ID. of surface casing. 
Typo of surfaco casing: Stppl 

Depth of surface casing below ground 

Fiberglass I. D. of riser pipe: 
Type of riser pipei. 

Diameter of boreholo 
Depth of boreholo 

Concrete Type of backfill: 
depth top of seal. 

Type of seal:. Bentonite 
7'd.ptl. bottom s i ] i 

Typo of sand pock. C M y ^ & r i 1 1 

Depth of fop of sand pack. 
depth top of screened section. 

Type of screened soction». Fiberglass 
Discribe openings S l 0 t t e d 2 s i d e s ' 

r* -ft1 a t 1" intervals 
I.D. of screened section. 

.depth bottom of screened section 

depth bottom of sand column. 
Type of backfill below observation 
pip*. In-place, sand size d r i l l rutt ing-; 

depth of hole. 

2 .8 ' 

2.3 ' 

2.7' 

4.0" 

2 .7 ' 

3.0" 

8.0" 
35.0' 

8 . 0 ' 

9.5' 

iq.?' 

3.0" 

29.2' 

27.0' 

35.0' 
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GROUND WATER OBSERVATION WELL REPORT 
SFMP Ponds PROJECT 

LOCATION 
Oaf* Campl.^ 3/11/85 

OHF Pond: M723fi.nfi: FPRRfid an MW-2 
Original ??.v hPir.u, 

ground surface 

Welt No. 
Aquifer Uaoprmn̂ t 

(Water table) 

Elevation top of well r i se r pipe = 776.89' 

Note: A l l depths and heights 
are referended to 
ground surface 

•V 

Height of r iser pipe 
above ground surface 

'Height of top of lurface eating, 
pip* abov* ground surface 
Depth of surface teal below ground 
surface 

2.7 ' 

2 .4 ' 

2.6' 
Type of surface s*al> Concrete 

l D. of surface casing. 
Type of surface casing: St.Rftl 

4-0" 

sund 2.6' 

(See log of boring 
MW-2, OHF Pond) 

£ 
s 

v» 

I. D. of riser pip*; 
Type of riser pipe>. Fiberglass 

Diomelcr of borehole 
Depth of borehole 

8.0" 

25. Q' 

Conasauga Group 

Type of backfill:. .Concrete 
depth top of s*al. 8 . 0 ' 

Benton i t e Type of sealt. 
/'depth bottom g r a i n 

Type of sand pock. ,.si"l ira sand 
fi.n' 

Depth of top of send pack. 
depth top of screened section. 

Type of screened section* Fiharglass. 
Discribe openings Slotted 2 - p ^ s ; 

6 . 0 ' 

12.3' 

0.01" 
I.D. of screened section. 

s lnts at 1" in te rva ls 

depth bottom of screened section 

depth bottom of sand column. 
Type of backfill below observation 
pipe.In-place; sand size d r i l l m t t i n j c 

depth of hole. 

22.3' 

28.3* 

25.0' 



69 ORNL/TM -9990 

GROUND WATER OBSERVATION WELL REPORT 
SFMP Ponds PROJECT 

LOCATION 
Daft 3/15/85 

OHF Pond: Nl7298.86; E28496.78 

Original Depth, 20.2' below 
gr6und §U^f3C5 

Wtll No. Mw'3 

Aquifer u P P e r n i 0 S t 

fU/fitpr tahlpl 
Elevation top of well r i ser pipe = 773.46' 

Note; A l l depths and heights 
are referenced to 
ground surface i—«i 

V) 

(See log of boring 
MW-3, OHF Pond) 

Consasauga Group 

b e 

Height of r i se r pipe 
above ground surface 

Height of top of surface eating, 
pipe above ground surface 
Depth of surface seal below ground 
surface 
Type of surface i*ah Concrete 

ID. of surface casing. 
Type of surface casing 

Depth of surface casing below ground 

Fiberglass 
I.D. of riser pipe.-
Type of riser pipet 

Diameter of borehole 
Depth of borehole 

Concrete Type of backfill.-. 
depth top of seal. l Type of ieah. Ben torn te 

''depth »tto*fljd,euoi.gra.n 

Type of sand pack.tiling 
Depth of top of sand pack. 

depth top of screened section. 
Type of screened section.. Fiberglass 
Discribe openings. Slotted 2 sides; 

0.01" at 1" in tervals 
I.D. of screened section. 

• depth bottom of screened section 

depth bottom of sand column. 
Type of backfill below observation 

In-place; sand size d r i l l m pipe drill rntt.-inflc 
depth of hole. 

2.9' 

2.7' 

4.0' 

d-fl" 

2.3' 

8.0" 

4.0' 

6.0' 

6.0' 

1Q.2' 

3 .0 ' 

20.2' 

19.0' 

24.0' 



0RNL/1M -9990 70 

GROUND WATER OBSERVATION WELL REPORT 
PROJECT 

LOCATION 

Dot* Completed. 

SFMP Ponds 

OHF Pond: N17334.13; E28519.01 
3/15/85 Original Depth, 20.V below 

UPOuNa surrace 
Elevation top of wel l r i se r pipe = 773.50' 

Well No. 
Aquifer 

MW-4 

Uppermost 

(Water tahlft) 

Note: A l l depths and heights 
are referenced to 
ground surface r—»+- Height of r i s e r pipe 

above ground surface 

^Height of top of surface easing, 
pipe above ground surface 
Depth of surfoce teal below ground 
surface 
Type of surface seah Concrete 

LD. of surface casing. 
Type of surface cosing: Sf.sel 

* 

§ in 

Depth of surface casing below ground 

Fiberglass 
I. D. of riser pipe: 
Type of riser pipei 

Oiometer of borehole 
Depth of borehole 

(See log of boring 
MW-4, OHF Pond) I 

Concrete Type of backfill: 
depth top of seal. 

Type of seals. Bentonite 

,'depth b 0 t , 0 m grain 
Type of sand c-N-ira CM^ 

Conasauga Group 

Depth of top of sand pack. 
depth lop of screened section. 

Type of screened secfion> Fihprglas'; 
Discribe openings. Slot ted 2 sides. 

0..01," flt 1" in terva ls 

if BBS I 

1.0. of screened section. 

depth bottom of screened section 

depth bottom of sand column. 
Type of backfill below observation 
r : r f In-p lace; sand size d r i l l cut t ings 

depth of hole. 

2.9' 

2.7 ' 

6 .9 ' 

4 . 0 " 

2.3 ' 

3.0" 

8.0" 
24 .0 ' 

6 . 0 ' 

8 .0 ' 

10.1 

3.0" 

20.1' 

jq m 

?a n1 
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APPENDIX I I I 

Analytical Tables, 1A through 10A 

Notes for a l l tables: 
1. The "-" (minus) symbol is used to represent 

the detection l imit 
2. Detection l imit for the same constituent 

varied among the analyses due to sample 
dilution and matrix effects. 



TABLE 2A. CONCENTRATIONS OF RCRA NONREGULATEO CONSTITUENTS 
IN EP EXTRACTS FROM OHF PONO SEDIMENT 

I MEASURED ! 
CQNCENTRAT-J 

ION : 

MEAN I 

CONSTITUENT 

AS 

BA 

CO 

CR 

UNIT !MAXIMUM 
JALLOWABLE 

CONCENTRATI-
ON 

MG/L 

MG/L 

MG/L 

MG/L 

5 . 0 

100. 0 

1.0 

5.0 

LOCATION 

CENTER 

NORTH 

SOUTH 

CENTER 

SAMPLE DATE 

0 2 / 2 0 / 8 5 

i m i / a " 
02/20/85" 
1 1 / 1 5 / 8 4 

0 2 / 2 0 / 8 5 

1 1 / 1 5 / 8 4 " 

« 1 
a I • 

-0.0«05j 
""lTinoo j 

-U.0005.5 

0 2 / 2 0 / 8 5 
- — -

-I.ZOOOS 
- 0 . 0 0 0 5 ! 

-1.2000S 

NORTH 

SOUTH 

1 1 / 1 5 / 8 4 

" j C 2 / 2 6 / 8 5 

5 1 1 / 1 5 / 8 4 

1 0 2 / 2 0 / 8 5 

CENTER 

NORTH 

SOUTH 

CENTER 

NORTH 

1 1 / 1 5 / 8 4 

0 2 / 2 0 / 8 5 

1 1 / 1 5 / 8 4 * 

0 2 / 2 0 / 8 5 * 

1 1 / 1 5 / 8 4 

0 2 / 2 0 / 8 5 * 

1 1 / 1 5 / 8 4 

0 2 / 2 0 / 8 5 * 

1 1 / 1 5 / 8 4 
0 2 / 2 0 / 8 5 

0.0800! 
0.6800| 

"07Q600j 
0.2200! 

" 3 . 0 8 0 0 : 

0 .7200S 
0.0001: 
0.0110; 
0.0001; 
0.0010! 
0.00012 
0 .0430J 

"o.ooloi 
0.082P| 
0.0010: 

I CONTINUED) 



TABLE 2A. CONCENTRATIONS OF RCRA NONREGULATEO CONSTITUENTS 
IN EP EXTRACTS FROM OHF PONO SEDIMENT 

I MEASURED I 
JCONCENTRAT-I 

ION 

CONSTITUENT 

HG • MG/L 

!MAXIMUM 
2 ALLOWABLE 
•CONCENTRATI 
JON 

•LOCATION SAMPLE OATE 

MEAN 

:c.2 

i c I 

o.ioooj 
0.0010t _ * 
OallOoj 
0.0001j 
0.0060i 

{SOUTH 1 0 2 / 2 0 / 8 5 
ill/15/84 

0 / 8 5 1 - O . O O O l j 
o.i3oo; 

ICENTER 
J 
! 

|NORTH " 

JGZ/2U/85 

i l m s / a / 
" 1 0 2 / 2 0 / 8 5 

0.00018 
" 0.1000} 
-o.oooii 

I-
i I l 7 l 5 / 84 0.2000! 

: SOUTH 1 0 2 / 2 0 / 8 5 
i l l / 1 5 / B 4 ~ 

•J 0.00011 
o . o o o i 

SF MG/L fl.O .'CENTER 0 2 / 2 0 / 8 5 

1 1 / 1 5 / 8 4 
-0.0100,' 
-2.4C00: 

(NORTH I 
! 

0 2 / 2 0 / 8 5 

1 
2 SOUTH 

s 

1 1 / 1 5 / 8 4 
- 0 . 0 1 0 0 J 

- 2 . 4 0 0 0 ! 

0 2 / 2 0 / 8 5 -0.0100j 
1 1 / 1 5 / 8 4 -2.4000.' 

I CONTINUED) 



TABLE 2A. CONCENTRATIONS OF RCRA NONREGULATEO CONSTITUENTS 
IN EP EXTRACTS FROM OHF PONO SEDIMENT 

CONSTITUENT SUNIT 

AG "iwTT 

ENDRIN 

LINDANE 

:MG/L 

JMG/L 

HETHOXYCHLORSMG/L 

TOXAPHÊ  

2»4-D 

SNG/L 

:HG/L~ 

MAXIMUM 
ALLOWABLE 1 
CONCENTRATI-! 
ON 

•LOCATION 

5 . 0 

0.02 

0.04 

10.0 

.'CENTER 

INORTH 

!SOUTH 
i 

{CENTER 

JNORTH 

! SOUTH~ 

"{CENTER" 

I NORTH " 

SAMPLE DATE 

0 2 / 2 0 / 0 5 

1 1 / 1 5 / 8 4 

0 2 / 2 0 / 8 5 " 
1 1 / 1 5 / 8 4 

0 2 / 2 0 / 8 5 

1 1 / 1 5 / 8 4 

0 2 / 2 0 / 8 5 

0 2 / 2 0 / 8 5 

02/20/85" 
0 2 / 2 0 / 8 5 
0 2 / 2 0 / 8 5 

MEASURED ! 
CONCENTRAT-S 

ION } 

MEAN ! 

-0.0005: 
• w e e w w e * * 

-0.420*! 
-olooosi 
- 0 . 4 2 u 0 ! 
- 0 . 0 0 0 5 8 _,. • — — • 
—0.4200{ 
-O.OOOlj 
-O.OOOLJ 

-O.OOOLJ 
-o.oooi? 

!SOUTH 

"ICENTER"" 

JNORTH 

SSOUTH 

1 0 2 / 2 0 / 8 5 

• O 2 / 2 0 / 8 5 

-0.0001! 
-O.OQOL! 

• 

• 0 2 / 2 0 / 8 5 

! 0 2 / 2 0 / 8 5 

0 . 5 J CENTER 

'{NORTH 

I SOUTH 

• 0 2 / 2 0 / 8 5 

5 0 2 / 2 0 / 8 5 

• 0 2 / 2 0 / 8 5 
10.0 SCENTER 1-

|NORTH 

ISOUTH" 

• 0 2 / 2 0 / 8 5 

• 0 2 / 2 0 / 8 5 

"IOWMTST 

•0.0002. 
- • - i i , . r • 

-0.000 21 
-olooo2i I ™ ™ " m -0.0020j 
-0.0«20! 
-m-TTm-tf-m — • 

-0.0020) 
-0.0050; 
-o.owni 

*-oTOC5C: 

I CONTINUED) 



TABLE 1A. CONCENTRATIONS OF RCRA REGULATED CONSTITUFNTS 
IN EP EXTRACTS FROM OHF POND SEDIMENT. 

CONSTITUENT SUNIT 
i 

2 » 4 , 5 - T P • MG/L 

• MAXIMUM 
• ALLOWABLE 
•CONCENTRATI-
ION 

11.0 

LOCATION ! SAMPLE DATE'' 

CENTER 

NORTH 

SO 2 / 2 0 / 8 5 

:SOUTH 

• 0 2 / 2 0 / 8 5 

!02/2C/8 5~ 

MEASURED S 
CONCENTRAT-! 

ION | 

MEAN 

- 0 » 0 N 5 0 

" - 0 . 0 0 5 0 

-0.0/J50 

O TO 

3 i to vc <£> O 



TABLE 2A. CONCENTRATIONS OF RCRA NONREGULATEO CONSTITUENTS 
IN EP EXTRACTS FROM OHF PONO SEDIMENT 

: MEASURED ! •CONCENTRAT— ] ION 
i~ NcAN 

CONSTITUENT 

AL 

BE 

CA 

5UNIT 

5 MG/L 

TMG7L 

":NG/L 

'LOCATION 
:CENTER 
|NORTH_ 
5 SOUTH 

!CENTER* 

JNORTH 

J S O U T H " " 

CENTER 
j NORTH 
!SOUTH 

!SAMPLE 0AT6 

' 1 1 / 1 5 / 8 4 

1 1 / 1 5 / 8 4 

jMG/L JCENTER 

NORTH 

CO 

cu 

5MG/L 

• M G / L I « 
5 

OIS SOLIDS 5MG/NL 

FF ! MG/L 

5 1 1 / 1 5 / 8 4 

":II7l5/84" 
" } 1 1 / 1 5 / 8 4 " 

! 1 1 / 1 5 / 8 4 " 

! 1 1 / 1 5 / 8 4 " 

J 1 1 / 1 5 / 8 4 

"!Il7l5/84* 
!Il7l5/84 
5 1 1 / 1 5 / 8 4 

5 . 2 0 0 0 

-1.2000j — i 
: 8.6000 

-0.6000 
*j" 1.1OOP! 

0 . 7 8 0 0 ! 

"-O.OC60! 
—0.0060! 

S L L / 1 5 / 8 4 

! 1 1 / 1 5 / 8 4 

!ll7l5/84" 
1 1 / 1 5 / 8 4 " 

-0.Q060! 
1100.0000| 
1500.0000!* 

5 1 1 / 1 5 / 8 4 
l l7l5/84 

I IOO.OCOO; 

-0.1200| 
1 -0.1200j 

-o. i2ooi ! 
-0.1200! 
-0.1200! 

511/15/84 
! l l7l5/84 
5 1 1 / 1 5 / 8 4 " 

SOUTH 

CENTER 

NORTH 

5 1 1 / 1 5 / 8 4 

" 5 1 1 / 1 5 / 8 4 

5 1 1 / 1 5 / 8 4 

-0.1200j 
0 . 7 3 0 0 5 

0 .46005 

"I.looo! 
0 . 1 9 0 0 ! 

I CONTINUED) 



TABLE 2A. CONCENTRATIONS OF RCRA NONREGULATED CONSTITUENTS 
I N E P E X T R A C T S F R O N OHF PONO S E D I M E N T 

I MEASURED ! 
S C O N C E H T R A T - I 
I i™ J 
: MEAN 

i 
l.zooo: 

C O N S T I T U E N T 

F F 

GA 

S U N I T 

:mg7L" 
• L O C A T I O N 

: S O U T H 

*SAMPTER 0 » T E 

111/15/8* 
I N G / L J C E N T E R 

i N O R T H " 

{ S O U T H 

HF SMG/L 

L I 

I H G / L 

I M G / L 

3 C E N T E R 

J N O R T H 

! 5 0 U T H 

" • . C E N T E R " 

'{NORTH 

MG 

MM 

{ S O U T H 

I C E N T E R 

! N O R T H 

•50UTH 

11/15/8* 
II/15/8* 

-3.0000] 
"-STooooi 

ii /15/e* 
11/15/8*" 
11/15/8*" 

I 

11/15/8* 
11/15/8*" 
11/15/8*" 

•I 
-3.00001 
•0.36008 
-0.3600! i -0.36001 

I 
i 

13.00001 
8.*000 

11/15/8* 
11/15/8*" 

13.0000 
- 1 . 2 0 0 0 

N G / L 

t 
I N G / L 

J C E N T E F 

S NORTH 

11/15/8* 
11/15/8*" 

111/15/8*" 
11/15/8* 

I S O U T H 

{ C E N T E R 

I NORTH 

— — - — 
.'SOUTH 

S -1.2000 
.* -1.2000 

30.0000? 
{ 14.0000 

1 1 / 1 5 / 8 * 26.0000 
11/15/8* ! 3.6000: 
11/15/8* 
11/15/8*" 

2.7000j 
*5.5000| 
'0.1200I MO 

NA 

IMG/L 

SMG/L 

{CENTER 1 1 / 1 5 / 8 * 
! NORTH 1 1 / 1 5 / 8 * 

I SOUTH 1/15/8* 
-0.12001 -I 

{ C E N T E R 11/15/8* 
-0.1200j 

I 120.00001 

(CONTINUED) 



TA8LE 2A. CONCENTRATIONS OF RCRA NONREGULATED CONSTITUENTS 

I N EP EXTRACTS FROM OHF PONO SEDIMENT 

i MEASURED 
SCONCENTRAT— 
J ION 
i a MEAN 

CONSTITUENT UNIT 'LOCATION SAMPLE DATE i 

NA NG/L !NORTH 1 1 / 1 5 / 8 4 : 1 0 0 . 0 0 0 0 
:SOUTH 1 1 / 1 5 / 8 4 : 2 5 0 . 6 0 0 0 

NI MG/L SCENTER 1 1 / 1 5 / 8 4 i - 0 . 3 6 0 0 

!NORTH 1 1 / 1 5 / 8 4 : - 0 . 3 6 0 0 

!SOUTH 1 1 / 1 5 / 8 4 : - 0 . 3 WO 

P MG/L {CENTER 1 1 / 1 5 / 8 4 i - 1 . 8 0 0 0 

SNORTH 1 1 / 1 5 / 8 4 : - 1 . 8 0 0 0 

!SOUTH 1 1 / 1 5 / 8 4 : - 1 . 8 0 0 0 

SB NG/L SCENTER 1 1 / 1 5 / 8 4 : - 1 . 8 0 0 0 

! NORTH 1 1 / 1 5 / 8 4 S - 1 . 8 0 0 0 

.'SOUTH 1 1 / 1 5 / 8 4 : - 1 . 8 0 0 0 

S I MG/L SCFNTER 1 1 / 1 5 / 8 4 : 6 2 . 0 0 0 0 

:NORTH 1 1 / 1 5 / 8 4 ! 2 8 . 0 0 0 0 

:SOUTH 1 1 / 1 5 / 8 4 S 7 2 . 0 0 0 0 

SR MG/L {CENTER 1 1 / 1 5 / 8 4 ! 7 . 0 0 0 0 

iNORTH 1 1 / 1 5 / 8 4 2 3 . 9 0 0 0 

:SOUTH 1 1 / 1 5 / 8 4 5 . 8 0 0 0 

T I NG/L •CENTER • M 1 1 / 1 5 / 8 4 : - 0 . 1 2 0 0 

'NORTH 1 1 / 1 5 / 8 4 ; - 0 . 1 2 0 0 

! SOUTH i l l / 1 5 / 8 4 : - 0 . 1 2 0 0 

V NG/L .'CENTER 1 1 / 1 5 / 8 4 : - 0 . 1 8 0 0 

iNORTH 1 1 / 1 5 / 8 4 : - 0 . 1 8 0 0 

! SOUTH 1 1 / 1 5 / 8 4 : - O . 1 8 0 0 

(CONTINUED) 



TABLE 2A. CONCENTRATIONS OF RCRA NONREGULATED CONSTITUENTS 

IN EP EXTRACTS FROM OHF PONO iEOlMENT 

i MEASURED J 
!CONCENTRAT-! 
{ ION 

5 MEAN 

CONSTITUENT 

ZN 

ZR 

SUNIT {LOCATION i r L t u A i t • 
:MG/L 

JMG/L 

.J CENTER 

JNORTH* 
i SOUTH" 
j CENTER* 

! NORTH 

J SOUTH 

• SAMPLE DATE 

11/15/84 
! 11/15/8" 
!11/15/84" 
!11/15/84 
!11/15/84 

a . 1 4 0 0 

—0«12k/0 
: o.iboc 
: -0.3600 

- 0 . 3 6 0 0 

: 1 1 / 1 5 / 8 4 - 0 . 3 6 0 0 



TABLE 3A* TOTAL ANALYSIS OF OHF POND SEDIMENT. 

;BA 

i • 
: t 
• M — 

:BE 

:CA 

jCD 

CONSTITUENT SUNIT LOCATION 

AG JHG/KG CENTER 
1 • NORTH 
• « « SOUTH 

AL 1MG/KG • CENTER 
• 1 • • NORTH 
1 • T SOUTH 

AS }MG/KG CENTER 
1 • NORTH 
• • • SOUTH 

B :MG/KG • CENTER 
« • • • NORTH 
• SOUTH 

"SAMPLE DATE 
"!02/20765 
!02720/85 

" [32/20/8 5__~~ 
!oI7io/ai 
:jz/2o/a5 

i MFASUREn CONCENTRAT-ION 
MFAN 

- 4 8 . 3 1 5 1 

!HG/KG~ "TCENTER 

NORTH 

!SOUTH" 

! 0 2 / 2 o / 8 5 

" s 0 2 / 2 0 / 8 5 

' 0 2 / 2 C / 8 5 

0 2 / 2 0 / 8 5 

"{02/20/85~ 
t u 2 / 2 0 / 8 5 

1 0 2 / 2 o / 8 5 

• 0 2 / 2 0 / 8 5 

02/20/85 
0 2 / 2 0 / 8 5 

(MG/KG 

SMG/KG 

IMG/KG 

CENTER 

NORTH 

SOUTH"" 

. ' 0 2 / 2 0 / 8 5 

"'. 3 1 7 2 0 / 8 5 

^ 0 2 / 2 0 / 8 5 

CENTER 

NORTH 

SOUTH 

CENTER 

NORTH 

' 0 2 / 2 0 / 8 5 

J02/23/65 
' 0 2 / 2 0 / 8 5 

!02/20/85 
"5 02/20/85" 

-32.1<\>n 
644 2u.i,rjn 
5^580. 
7<"I6?C.v1G<"> 
-141.7?41 
-I23»b4ur-
-94.16u~ 

1513.67o" 
98.35o<> 

3Bb 
165l79oO 

3.865? 
2.79x9 
3 . 424" 

7"862.0'?>jl 
15736. 
3424'j.O^JO 

- 6 . 4 4 2 ^ 

- 5 . 6 2 0 1 

(CONTINUED) 



TABLE 3A. TOTAL ANALYSIS OF OHF POND SEDIMENT. 

• 
1 

MEASURED 
CONCENTRAT-

ION 

MEAN 

fa. 2^60 

23719L2 

1 8 . 2 6 5 * 

•CONSTITUENT {UNIT LOCATION S SAMPLE DATE 

MEASURED 
CONCENTRAT-

ION 

MEAN 

fa. 2^60 

23719L2 

1 8 . 2 6 5 * 

jco :MG/KC 

SCO SMS/KG • • 
! i • • • • • • 
i » 

S O U T H '.02/20/65 

CENTER S 0 2 / 2 0 / 3 5 

MEASURED 
CONCENTRAT-

ION 

MEAN 

fa. 2^60 

23719L2 

1 8 . 2 6 5 * 

jco :MG/KC 

SCO SMS/KG • • 
! i • • • • • • 
i » 

NORTH S02 /2C/65 

MEASURED 
CONCENTRAT-

ION 

MEAN 

fa. 2^60 

23719L2 

1 8 . 2 6 5 * 

jco :MG/KC 

SCO SMS/KG • • 
! i • • • • • • 
i » SOUTH 5 0 2 / 2 0 / 8 5 25.6R 

;CR . SMG/KG « • 
1 K 

! i • • 
a • 

CENTER 5 0 2 / 2 0 / 8 5 450.94(R> ;CR . SMG/KG « • 
1 K 

! i • • 
a • 

NORTH S 0 2 / 2 0 / 8 5 3 6 5 . 3 0 0 0 

;CR . SMG/KG « • 
1 K 

! i • • 
a • SOUTH • 0 2 / 2 0 / 8 5 209 .72G A 

SCU SMG/KG 
9 § • $ • « 
1 1 
1 • 
i • ; < 
j F E " " j M G / K G " 
» • 

• 1 
• 1 • a 

CENTER 5 0 2 / 2 0 / 8 5 1 4 1 . 7 2 4 0 

1 3 4 . 8 800 

SCU SMG/KG 
9 § • $ • « 
1 1 
1 • 
i • ; < 
j F E " " j M G / K G " 
» • 

• 1 
• 1 • a 

NORTH ' 0 2 / 2 0 / 8 5 

1 4 1 . 7 2 4 0 

1 3 4 . 8 800 

SCU SMG/KG 
9 § • $ • « 
1 1 
1 • 
i • ; < 
j F E " " j M G / K G " 
» • 

• 1 
• 1 • a 

SOUTH 5 0 2 / 2 0 / 8 5 

CENTER 5 0 2 / 2 0 / 8 5 

1 4 3 . 3 * 0 0 

31887 .9000 

SCU SMG/KG 
9 § • $ • « 
1 1 
1 • 
i • ; < 
j F E " " j M G / K G " 
» • 

• 1 
• 1 • a NORTH S 0 2 / 2 0 / 8 5 3 9 * 4 . C ^ U O 

J SMG/L SOUTH 5 0 2 / 2 0 / 8 5 2 7 8 2 0 . 

SGA SHG/KG 
1 • • • • • 
• 1 
a a i t 

CENTER 5 0 2 / 2 6 / 8 5 - 3 5 4 . 3 1 0 0 SGA SHG/KG 
1 • • • • • 
• 1 
a a i t 

NORTH 5 0 2 / 2 0 / 8 5 - 3 C 9 . 1 0 J 0 

SGA SHG/KG 
1 • • • • • 
• 1 
a a i t SOUTH 8 0 2 / 2 0 / 8 5 - 2 3 5 » 4 H U * 

i . — . i . , , - . - i . i , 

}HF {MG/KG 
• 1 • • 
B • 
s : 
I : 

CENTER S 0 2 / 2 0 / 8 5 

NORTH* 5 0 2 / 2 0 / 8 5 

6;7«6410 
i . — . i . , , - . - i . i , 

}HF {MG/KG 
• 1 • • 
B • 
s : 
I : 

CENTER S 0 2 / 2 0 / 8 5 

NORTH* 5 0 2 / 2 0 / 8 5 ^ 9 . 3 4 0 0 

i . — . i . , , - . - i . i , 

}HF {MG/KG 
• 1 • • 
B • 
s : 
I : SOUTH 8 0 2 / 2 0 / 8 5 

CENTER 5 0 2 / 2 0 / 8 5 

NORTH " 5 0 2 / 2 0 / 8 5 

SOUTH S 0 2 / 2 0 / 8 5 

" ^ i t a f l O O O 

(K 5HG/KG 
i ! • • 
• • 
« • 

! I 

SOUTH 8 0 2 / 2 0 / 8 5 

CENTER 5 0 2 / 2 0 / 8 5 

NORTH " 5 0 2 / 2 0 / 8 5 

SOUTH S 0 2 / 2 0 / 8 5 

c. (K 5HG/KG 
i ! • • 
• • 
« • 

! I 

SOUTH 8 0 2 / 2 0 / 8 5 

CENTER 5 0 2 / 2 0 / 8 5 

NORTH " 5 0 2 / 2 0 / 8 5 

SOUTH S 0 2 / 2 0 / 8 5 

rit . I T ? " 

(K 5HG/KG 
i ! • • 
• • 
« • 

! I 

SOUTH 8 0 2 / 2 0 / 8 5 

CENTER 5 0 2 / 2 0 / 8 5 

NORTH " 5 0 2 / 2 0 / 8 5 

SOUTH S 0 2 / 2 0 / 8 5 f̂flDO 
SLI SNG/KG CENTER • 0 2 / 2 0 / 8 5 

(CONTINUED) 



TABLE 3A. TOTAL ANALYSIS OF OHF POND SEDIMENT. 

• • 
i • 

MFASUREO ! 
CONCrNTfcAT—J 

ION i 
I MFAN ! 

CONSTITUENT SUNIT •LOCATION {SAMPLE DATE 

L I {MG/KG {NORTH { 0 2 / 2 0 / 8 5 
• • {SOUTH { 0 2 / 2 0 / 8 5 385.2<,uC! 

HG {MG/KG {CENTER 5 0 2 / 2 0 / 8 5 126P4.u<U' , i 
• 1 ft {NORTH 1 _, „ • • • • . ' 0 2 / 2 0 / 8 5 8 1 4 9 . 0 * 0 " ! 
• « .'SOUTH 5 0 2 / 2 0 / 8 5 

m JUG/KG {CENTER { 0 2 / 2 0 / 8 5 48 3 . 1 S j " ! 
• • • • {NORTH S 0 2 / 2 u / 8 5 199.51*>nj 
• : {SOUTH 5 o 2 / 2 u / 8 5 4 2 8 . c O u r • 

no JMG/KG {CENTER S 0 2 / 2 0 / 8 5 - 1 4 . 1 7 2 4 ! 

: {NORTH { 0 2 / 2 0 / 8 5 - 1 2 . 3 6 4 0 . ' 
i • .'SOUTH S 0 2 / 2 0 / 8 5 1 9 . 9 * 2 0 ! 

NA jHG/KG {CENTER 5 0 2 / 2 0 / 8 5 - 3 5 4 . 3 1 J * ! 
: t {NORTH 5 0 2 / 2 0 / 6 5 
• • • {SOUTH { 0 2 / 2 0 / 8 5 - 2 3 5 . 4 l u * ! 

N I !MG/KG {CENTER 5O2 /20 /85 

" { 0 2 / 2 0 / 8 5 

2 1 5 . 8 ^ 7 0 ! 
• 
i {NORTH 

5O2 /20 /85 

" { 0 2 / 2 0 / 8 5 1 7 4 . 2 ? ^ " ! 
• • {SOUTH 5 0 2 / 2 0 / 6 5 5 7 . 7 f l u l ! 

p ! MG/KG {CENTER • i 
! 0 2 / 2 o / 8 5 1 4 4 9 . 4 5 0 " ! 

• • 
1 {NORTH ' 0 2 / 2 0 / B 5 7 8 6 . 8 ^ 0 ! 
a • {SOUTH 5 J 2 / 2 C / 8 5 1 6 4 7 . 6 0 0 0 ! 

PB {MG/KG 'CENTER 5 0 2 / 2 0 / 8 5 - 1 4 1 . 7 2 4 0 J 
« • • {NORTH . [ 0 2 / 2 0 / 8 5 1 3 4 . 8 8 0 0 ! 
• • • .'SOUTH { J 2 / 2 0 / 8 ' ; 1 9 2 . 6 i u 0 ! 



TABLE 3A. TOTAL ANALYSIS OF OHF POND SEDIMENT. o 
J O 

CONSTITUENT 
PCB 

SB 

SE 

SI 

Sit 

TI 

ZN 

SUNIT 

|MG/KG~ 

i 
:MG/KG 
• 
i 

5MG/KG 

iNG/KG 

SMG/KG 

i NG/KG 

'LOCATION 

J CENTER 

SNORTH • * ,. mm -

{SOUTH 

8 CENTER 

(NORTH 

J SOUTH 

SCENTER I 
JNORTH 

5 SOUTH 

:CENTER 

!SAMPLE DATE 

!02/20/85 
~!02/2o/85 

'.02/20/85 
!02/20/85 
* 02/20/85 
102/20/85 
!02/20/85 
502/20/85 
!02/20/85 
!02/20/85 

:NORTH 

'CENTER 

S02/20/85 
! 02/20/85" 
!Q2/2o/8*>*' 
J02/20/85 
!02/20/85~ 
J02/2O/85 

tSOUTH 
{CENTER 
!NORTH 

:MG/KG 

:MG/KG 

{NORTH 

isOUTH~ 
{CENTER 

•02/20/U5 
02/20/85* 

! 02/2o/8 5* 
jNHRTH 
!SOUTH 
:CENTER 
• w w w — 

I NORTH 

"02/2v/85 
!02/20/85 
!02/Jo/85 

"!02/2o/b5* 

MEASURED 
CONCENTRAT-

ION 

HFAN 

O . 7 1 5 0 

75660 
-185. Hf>jf 

184.o4uP 
-283, 

—188.3?0n 

137.690* 
"oIlTb^uO 

386. 

1*9.1400 
4831. 
1461^"^ 

3B52o.tOvjr 
•>3.4*90 

87.74^ 
173.934'" ' 

9 8 . 3 5 0 ^ 

1 10 10 to o 

03 •C. 

I CONTINUED) 



TABLE 3A . TOTAL ANALYSIS OF OHF POND SEDIMENT. 

S • 
• • 
I 
1 ._ _ _ _ _ _ _ _ _ _ 

MEASURED ! CONCFNTRAT-J TON : 
MFAN I 

'.CONSTITUENT SUNIT 

-MC/KG 

LOCATION * SAMPLF DATE 
SOUTH 8 02/20/65 211.6600' 

SZR SHG/KG • • * a • i 
T J • • • a 

CENTER Su2/2C/eo 
NORTH " 502/20/85 
SOUTH S02/20/85 

199.7020! 
1*6 . L ? ! ^ j 
o20.6rJ'1S 



TABLE 4A. INVENTORY OF CONSTITUENTS IN OHF PONI) SEDIMENT 

T O T A L : INVENTORY 1 
MEAN j 

' C O N S T I T U E N T S U N I T • • 

SAG • KG 0.78 j 
: A L • KG i 1184.26! 
. •AS .'KG _ _ . . _ J 2 - 2 9 I 
SB S KG S 160.47! 
: B A ' KG i 6.12] 
! B E • KG ! 0.06! 
• CA •'KG ! 770.95• 
SCO • KG 1 a 0.12! m • •••• i m MH " 
{ C O S KG i 

( 0.43J 
SCR '•KG a i 6.55! 
SCU SKG l 

) 2.6 8! 
: F E • KG ! 406.04f 
S G A SKG i 5.73 
: H F SKG • • 1.16 
>K '•KG 1 

( 644.38 
• LT SKG 1 6.37 
snG SKG • « 603.20 
SMN SKG I 7.09 
{MO • KG a 

< 0.30 
SNA SKG i t 8.42 
: N I SKG • 2.86 
SP SKG i 24.78 
: P B SKG • 1 2.99 
S P C B SKG 0.051 

(CONTINUED) 



TABLE 4A . INVENTORY OF CONSTITUENTS IN OHF POND SEDIMENT 

CONSTITUENT 

SB 

SE 

sr 
SR" 

TI 

SUNIT 

"•KG 

:KG 

:KG 

:KG 

!KG 

TOTAL 
I N V E N T O R Y 

V 

ZN 

ZR 

:KG 

• KG 

"{KG 

1 



TABLE 5A. CHEMICAL CONSTITUENTS MEASURED IN OHF POND HATER. 

I MEASURED ! 
ICONCENTRAT-5 
S j 
I MEAN I 

CONSTITUENT 

AG 

• UNIT 

SMG/L 
SSAMPLE DATE 

AL 

AS* 

B 

505/08/85 
* 505/08/85* 
505/08/85 
505/08/85 

-0.0700| 
VTiiooj 

-0.0010| 

BA MG/L S05/08/85 0.53905 
BE SMG/L 
CA 
CO 

SMG/L 
IMG/L 

505/08/85 
505/08/85 

CL {MG/L 

ENDRIN 

FE 
GA~ 

SMG/L 

SMG/L 

SMG/L 

7 M G / L " 

"JMG/L" 

"SMG/L" 

" IMG/L 

"SMG/L" 

!MG/L" 
"SMG/L" 

505/08/85 
S05/08/85" 
S05/08/85" 
505/08/85" 
505/08/85 

"{05/08/85" 
505/06/85 
505/08/85 

" 505/08/85* 
505/08/85* 

o.on2i{ 
"~26~3000j 

S 0.0015 j 
! 64.0coo) 
i~ -0 .0 200! 

a.ooooj 
0.0219| 

-0.o200j 
-0.C001S 

i.o%oj 
9.2500*! 

-0.5oooi 
505/08/85 
505/08/85 

"{05/08/85 
"S05/08/85" 
" "05/0 8/85~ 
505/08/85" 

•0.06^0) 
o.tOoii , „ M ^ • 
6.5000j 

~-o72O0Oj 
-o.oooii 
-O.OOT»2S 

(CONTINUED) 



TABLE 5A. CHEMICAL CONSTITUENTS MEASURED IN OHF POND HATER. 

MEASUREO i 
CONCENTRAT—! 

ION : 
MEAN ~J 

CONSTITUENT 
MG 

MN 

MO* 

UNIT .'SAMPLE DATE 

MG/L 

MG/L 

MG/L 

| 0 5 / 0 8 / 8 5 ^ ^ J 8 . 9 9 0 0 } 
• 0 5 / 0 8 / 8 5 

5 0 5 / 0 8 / 8 5 

• — i 0.2000j 
-0.0200! „ a -, • 

NITRATE-N 
NA~ 
NI 
P 

MG/L ' 0 5 / 0 8 / 8 5 
MG/L 

MG/L 
MG/L 

' . 0 5 / 0 8 / 8 5 

5 0 5 / 0 8 / 8 5 

-i.eooo: j 
- 0 . 5 0 0 0 j 

-0.0600! . . a 
5 0 5 / 0 8 / 8 5 - 0 . 3 0 0 0 | 

PB 

PCS 

PH 

MG/L 
MG/L 

5 0 5 / 0 8 / 8 5 - 0 . 0 0 1 0 ! 
5 0 6 / 2 7 / 8 5 0.0001} 

PH 
PHENOL MG/L 

• 0 1 / 2 6 / 8 5 7 . 0 5 0 0 ! 

' 0 5 / 0 8 / 8 5 -0.0010 "I 
SB MG/L " 0 5 / 0 8 / 8 5 - 0 . 3 0 0 0 } 
SE 

S I 

MG/L 

MG/L 

• 0 5 / 0 0 / 8 5 0.0160! „., - _ • 
SULFATE MG/L 

{ 0 5 / 0 8 / 8 5 

" • 0 5 / 0 8 / 8 5 " 

SP.CQNC. UMHOS/CC 501/26/85 

7 . 8 1 0 0 ! 
19To000I 

2 2 3 . 7 5 0 0 } 

SR 

T l" 

MG/L 

MG/L 

• 0 5 / 0 8 / 8 5 

5 0 5 / 0 8 / 8 5 

0 . 3 1 6 0 ! —1 
-O.OZOOj 

TOC MG/L 5 0 5 / 0 8 / 8 5 1 6 . 5 0 0 0 ! 

TOX 

TOXAPHINI" 

V 

IN 

MG/L • 0 5 / 0 8 / 8 5 0 . 1 3 2 0 ! 

MG/L 

MG/L 

5 0 5 / 0 8 / 8 5 -0.0020! 

MG/L 

5 0 5 / 0 8 / 8 5 

5 0 5 / 0 8 / 8 5 
- 0 . 0 3 0 0 ! 

" " a . 1 3 4 0 I 

(CONTINUED) 



TABLE 5A. CHEMICAL CONSTITUENTS MEASURED I N OHF POND HATER. 

CONSTITUENT 
IR 
2-,<<-D " 
2 , 4 , 5 - T P 

SUNIT 
• HG/L 

"SMG/L" 

•SAMPLE DATE 

5 0 5 / 0 8 / 8 5 

" 5 0 5 / 0 8 / 8 5 ~ 

! NG/L • 0 5 / 0 8 / 8 5 

i MEASURED I 
SCONCENTRAT-S 
j ION j 

MEAN " I ! • • D I 
J 

i -Q.06Q0! 
- 0 . 0 0 5 0 } 

-0.0001! 

I (0 ID 
o 

o 



TABLE 6A. RADIONULCIDES MEASURED IN OHF POND SEDIMENT 

MEASURED : 
CONCENTRAT—! 

TON ) 
MEAN ~i _ 1 

CONSTITUENT 
GROSS-A 

GROSS-B ~~ 

UNIT 
BO/G 

{LOCATION 
(CENTER 

SAMPLE DATE 
0 2 / 2 0 / 8 5 

• 1 
( 

3 4 . 0 0 0 0 i 
CONSTITUENT 
GROSS-A 

GROSS-B ~~ 

UNIT 
BO/G 

1N—END 0 2 / 2 0 / 8 5 4 2 . 0 0 0 0 ; 

CONSTITUENT 
GROSS-A 

GROSS-B ~~ 

UNIT 
BO/G 

! S-END 0 2 / 2 0 / 8 5 2 2 9 . 0 0 0 0 ! 

CONSTITUENT 
GROSS-A 

GROSS-B ~~ 80/G CENTER 

N-ENO_ 

S—END 

0 2 / 2 o / 8 5 
0 2 / 2 0 / 6 5 

5 3 4 0 0 . 0 0 0 0 ! 

CONSTITUENT 
GROSS-A 

GROSS-B ~~ 80/G CENTER 

N-ENO_ 

S—END 

0 2 / 2 o / 8 5 
0 2 / 2 0 / 6 5 73700 .00001 

CONSTITUENT 
GROSS-A 

GROSS-B ~~ 80/G CENTER 

N-ENO_ 

S—END 0 2 / 2 0 / 8 5 151000 .oO jo : 

134CS BO/G CENTER 

N-END 

0 2 / 2 0 / 8 5 

0 2 / 2 0 / 8 5 

- 2 0 . 0 0 0 0 j 

- 2 0 . 0 0 0 0 ! 

134CS BO/G 

S-END 0 2 / 2 0 / 8 5 

0 2 / 2 0 / 8 5 

—20.0000j 
5 9 4 0 0 . 0 0 0 0 ! 137CS BQ/G CENTER 

0 2 / 2 0 / 8 5 

0 2 / 2 0 / 8 5 

—20.0000j 
5 9 4 0 0 . 0 0 0 0 ! 137CS BQ/G 

N-6N0 0 2 / 2 0 / 8 5 99500 .00001 
137CS BQ/G 

S-END 0 2 / 2 0 / 8 5 

0 2 / 2 o / 8 5 

216000 .0000 3 
- 2 0 . 0 0 0 0 i 154EU 

234U 

BQ/G 

Bd/G 

CENTER 
0 2 / 2 0 / 8 5 

0 2 / 2 o / 8 5 

216000 .0000 3 
- 2 0 . 0 0 0 0 i 154EU 

234U 

BQ/G 

Bd/G 

N-ENO 0 2 / 2 0 / 8 5 - 2 8 . 0 0 0 0 ! 
154EU 

234U 

BQ/G 

Bd/G 

S-ENO 0 2 / 2 0 / 6 5 - 2 0 . 0 0 0 0 , ' 

154EU 

234U 

BQ/G 

Bd/G CENTER 

N-END 
0 2 / 2 0 / 8 5 
0 2 / 2 0 / 8 5 

- 4 0 . 0 0 0 0 j 

- 4 0 . 0 0 0 0 ! 

154EU 

234U 

BQ/G 

Bd/G 

S- IND 0 2 / 2 0 / 8 5 - 2 0 . 0 0 0 0 | 
238U BO/G CENTER 0 2 / 2 0 / 8 5 

0 2 / 2 0 / 8 5 

- 2 8 0 . 0 0 0 0 ; 

- 1 2 0 0 * 0 0 0 0 : 

238U BO/G 

N-END 

0 2 / 2 0 / 8 5 

0 2 / 2 0 / 8 5 

- 2 8 0 . 0 0 0 0 ; 

- 1 2 0 0 * 0 0 0 0 : 

238U BO/G 

S-END 0 2 / 2 0 / 8 5 - 3 5 7 . 0 0 0 0 s 
241AM BQ/G CENTER 

N-F.H) 

0 2 / 2 0 / 8 5 - 2 0 * 0 0 0 0 : 241AM BQ/G CENTER 
N-F.H) 0 2 / 2 0 / 8 5 - 2 0 . 0 0 0 0 : 

ICONTINUED) 



TABLE 6A. RADIONULCIDES MEASURED IN OHF POND SEDIMENT O 
TO 

MEASURED { 
C0NCENTRAT-! 

ION : 
MFAN { 

•CONSTITUENT 5UNIT {LOCATION 5SAMPLE DATE 

S241AM SBQ/G S S—END 5 0 2 / 2 0 / 8 5 -20.C<H>C! 

SfaOCO 5B0/G {CENTER ! 0 2 / 2 0 / 8 5 348.00005 
I • • • i N-END S02 /20 /85 1 1 7 . 0 0 0 0 i 
« • • S S-tND 5 0 2 / 2 0 / 8 5 1060.00005 

S90SR SBQ/G • 
• I 

{CENTER 5 0 2 / 2 0 / 8 5 

JN-ENO 5 0 2 / 2 0 / 8 5 

2630 .0000 5 

1 6 6 0 . 0 0 0 " ! 
• • 
a 5S—END 5 0 2 / 2 0 / 8 5 112000.GOoO! 

tO lO <£> O 

rsj 



TABLE 6A. RADIONULCIDES MEASURED IN OHF POND SEDIMENT 

CONSTITUENT 
GROSS-A 

{UNIT {SAMPLE DATE 

GROSS-B 
137CS 
226RA 

{BQ/L 

{BQ/L " 

" !BQ/L 

i BQ/L~" 

5 0 5 / 0 8 / 8 5 

' 0 5 / 0 8 / 8 5 

~SO 5 / 0 8 / 8 5 

~ { 0 5 / 0 8 / 8 5 

i MEASURED S 
CONCENTRAT—! 

ION : 1 
MEAN i 

U .OOuO! 

234U 

238PU 

238U 

SBQ/L 

JBU/L 
JBQ/L 

239PU i BQ/L 

241AM !BQ /L 

' 0 5 / 0 8 / 8 5 

{ 0 5 / 0 8 / 8 5 

S 0 5 / 0 8 / 8 5 

' 0 5 / 0 8 / 8 5 

SO5/08/85 

244 CM ! BQ/L 

"SBQ/L 

S 0 5 / 0 8 / 8 5 

90SR IBQ/L 

S 0 5 / 0 8 / 8 5 

{ 0 5 / 0 8 / 8 5 

9 4 0 0 . 0 0 0 0 ) 

39O0T0O00! 
0 . 0 1 5 0 ! 

1.5«00i 
—! 

0 . 1 7 0 0 ! 
~ 0 . 3 7 5 0 i 

0 . 0 5 2 ^ ; 
0 . 2 4 0 0 ; 

bisconi 
r • 

27.C000! 
4 4 0 0 . 0 0 0 0 ! 



TABLE 8A. INVENTORY OF RADIONUCLIDES IN OHF POND HATER O 
ro 

TOTAL ! 
INVENTORY ! 

MEAN ! 
CONSTITUENT SUNIT 
GROSS-A * GBQ O.nO! 
GROSS-B SGBQ 2.30! 
137CS • GBQ 0.96! 
226RA SGBQ O.Oo! 
234U SGBQ O.Ooj 
238PU SGBQ 0.00! 
238U ICBQ 0.001 

239PU SGBQ o.oo: 
241AH SGBQ o.oos 
244CM SGBQ o.oo: 
6^C0 SGBQ 0.01! 
90SR SGBQ 1.08! 

is 10 10 o 



TABLE 9A. INOEX OF GROUNDWATER QUALITY FOR THE Oh* SITE 

SPAXIHUK 
ALLGUABLE 
CONCENTRATI-
ON 

HELL NUPBER SSAHPLE DATE 

{ 0 3 / 1 1 / 8 5 - 0 . 0 7 0 0 

] 0 2 / 2 7 / 8 5 - C . 0 7 0 0 
! 0 5 / 2 4 / 8 5 - 0 . 0 7 0 0 

{ 0 2 / 2 6 / 8 5 - 0 . 0 7 0 0 

1 0 5 / 2 4 / 8 5 " - 0 . 0 7 0 0 
; c ] / 2 7 / 8 5 ~ ~ -".0700 
5 0 5 / 2 4 / 8 5 ~ - 0 . 0 7 0 0 
• 0 3 / 2 7 / 8 5 j 
. ' 0 5 / 2 4 / 8 5 

- 0 . 0 7 0 0 • 0 3 / 2 7 / 8 5 j 
. ' 0 5 / 2 4 / 8 5 - 0 . 0 7 0 0 

{0 2 / 1 1 / 8 5 -cTocio 
j o 3 / 2 7 / 8 5 ~ - 0 . 0 C 2 0 

SC5/24 /85 - 0 . 1 0 0 5 
j c l / 2 6 / 8 5 - 0 . 0 0 2 0 

i c ! / 2 4 / e 5 - 0 . 1005 

{ 0 2 / 2 7 / 6 5 - C . 0 C 2 0 
! C i / 2 4 / 8 5 - 0 ^ 0 9 9 0 

{ 0 1 / 2 7 / 8 5 - 0 . 0 0 2 0 

!C 5 / 2 4 / 8 5 - 0 . 1 0 0 5 

lcT/11/85 0 . 2 5 4 0 
j 0 2 / 2 7 / 8 5 0 . 2 5 0 0 

i c 5 / 2 4 / 8 5 1 0 . 2 5 7 0 

! 0 2 / 2 6 / 8 5 S 0 . 4 2 0 0 

MEASURED 
CONCENTRAT-

ION 

MEAN 

f CONTINL'EC) 



T A B L E 9 A . INDEX OF GROUNDWATER QUALITY FOR THE CHF SITE 

NUMBER : S J F P L E DATE 

_ 5 0 5 / 2 4 / 8 5 

~ { 0 3 / 2 7 / 8 5 

I 0 5 / 2 4 / 8 5 

J - " - " - " - -

i0i/24/85 

:c i7u/e5 
( 0 2 / 2 7 / 8 5 

io*/24/E5 
" SO 3 / 2 6 / 8 5 

l _ _ _ _ _ _ _ _ 

io;/24/85 
5 0 2 / 2 7 / S 5 

: O ; / 2 4 / 8 5 

;o i / i i /85 
! 0 3 / 2 7 / 8 5 

5 0 5 / 2 4 / 8 5 

|02/2fc/85 
i05/24/85 

" { 0 2 / 2 7 / 8 5 " " 

• 0 5 / 2 4 / 8 5 

JO 3 / 2 7 / 8 5 

MEASURED 
CONCENTRAT-

I O N 

M E A N " " 

0 . 2 5 3 0 

0 . 3 9 0 0 

1 . 0 9 0 0 

0.0660 
"™0 . 1 2 5 0 

-0.0C10 
"-OIOOIO 
^ 0 . 0 0 3 0 

- 0 . 0 0 1 0 
- 0 . 0 C 5 5 

" C.0C60 
" 0 ^ 0 0 0 5 

-C.OfllO 
- O . O C 5 5 

12.0000 
"liTccoo 
"liloooo 

1 9 . 0 0 0 0 

2 0 . 0 C 0 0 

" 1 7 I O O O O 

" 4 0 T 0 0 0 0 

8.0000 

o 
•jo 

id U3 
o 

U3 o> 

{ C O N T I N U E D ) 



TABLE SA. INDEX OF GROUNDWATER QUALITY FOR THE GHF SITE 

S MEASURED 1 
SC0NCENTRAT-! 
! I0N ! 
i H E A N I 

JCONSTITUENT UNIT {MAXIMUM {WELL NUMBER SSAMPLE DATE S S 
SALLCHABLE ! ! _! ! 
S CONCENTRATI—• S S S 
:ON s : s s 

ICHLORIC! MG/L SNOT DEF ! 4 S 0 5 / 2 4 / 8 5 S 17.CC00S 

ICOLIFORP CC/IOOHL S1/100ML S I 
1 • 

{ 0 2 / 1 1 / 8 5 S 2.0C00S 
• 
t • 
• 

1 
1 • 
t 

I 0 2 / 2 7 / 8 5 "ALOCOOI 
a a a 

• • « • 1 1 0 5 / 2 4 / 8 5 S I6.OCOOS 
1 
• 
• • !2 :02/2FC/85~ o.oooc: 

• « A — 1 
• 
a • 
• 

• • 

J 
S 0 ! / 2 4 / 6 5 S lO.OOOOj 

• • • • 1 
1027 /85 S~ 48 .0000 j 

• • • • 
• • 
1 8 0 5 / 2 4 / 8 5 ~ J " -O. ICOOJ 

I • 1 
8C2 /27 /85 S 18 .COO0{ 

• t a 
a 
i io ; /24 /85 s -o.icoos' 

:CR MG/L SO.05 • si 
a 

• 0 3 / 1 1 / 8 5 I - 0 . 0 5 0 0 ! 
• • : i • * S0 2 / 2 7 / 8 5 - 0 . 0 5 0 0 J 
• • • • 

i 
JO 5 / 2 4 / 8 5 - 0 . 0 2 0 0 ? 

• • • • 2 {0 2/26/65 -0.0500{ 
• • • io : /24 /85 S 0.0242! 
• • 3 { 0 2 / 2 7 / 8 5 ! - 0 . 0 5 0 0 8 
• • • •0 5 / 2 4 / 0 5 0 .0797J 
• • • • 4 8 0 2 / 2 7 / 8 5 8 - 0 . C 5 0 0 8 
• • :o;/24/85~ i - 0 . 0 2 0 0 ! 

JENDRIN MG/L SO.0002 1 ; c I / I i / 8 ; * -o.ocoli 
[ 0 3 / 2 7 / 8 5 r -oTocoIr 
i 0 5 / 2 4 / a 5 r ~ - 0 ~ 0 C 0 1 ! 

• • 
1 

; c I / I i / 8 ; * -o.ocoli 
[ 0 3 / 2 7 / 8 5 r -oTocoIr 
i 0 5 / 2 4 / a 5 r ~ - 0 ~ 0 C 0 1 ! 

• • • 

; c I / I i / 8 ; * -o.ocoli 
[ 0 3 / 2 7 / 8 5 r -oTocoIr 
i 0 5 / 2 4 / a 5 r ~ - 0 ~ 0 C 0 1 ! 



TABLE 9A. INDEX OF GROUNDWATER QUALITY FOR THE OHF SITE 

UNIT :MAXIMUM !ALLOWABLE !CONCENTRATI-O N 
:o.ooo2 

: MEASURED 
• CONCENTRAT-

ION 
MEAN 

WELL NUMBER .'SAMPLE DATE 

J j 
j ~ / 2 6 / a i i -o.ooo ii 
: 0 5 / 2 4 / * 5 i~ 0 . 0 CO II 
{03/27/85 s -OTOCO1 
:o;/24/85 f -o.oooi 
jOS/24/85 
:02/11/85 
{03/27 /85 

__ | 0 5 / 2 4 / 8 5 

-O.OCOl 
-1ToCOO 

"lToCOO 
-1.0000 

{02/26 /85 
?05 /24 /85 
|oi/27/«5 
I 0 5 / 2 4 / 8 5 

" " { 0 3 / 2 7 / 8 5 
i 0 5 / 2 4 / 8 5 
| 0 2 / i 7 / 8 5 
j03/27/85 
! 0 5 / 2 4 / 8 5 

" { 0 3 / 2 6 / 8 5 
__ io;/24/ejr""* 

~{03 /27 /85 

-1.0000 
" l To COO 
-l.OCOO 
-ITOCOO 

: 0 ; / 2 4 / 8 5 t 57 .9000 
" 103/27 /85 l~ 0 .2900 

(CQNTINtEOI 



TABLE 9A. INDEX OF GROUNDWATER QUALITY FOR THE OHF SITE 

S MEASURED 
{CONCENTRAT-

ION 

CONSTITUENT SUNIT iPAX IHUM 
SALLOWABLE 

HE AN 
WELL NUMBER {SAMPLE DATE 

{CONCENTRATI-: I 
SON ! S 
snot def :a 
0.556 ! 1 

: 

GROSS - e :bc/l J4HREM/YR 

• _ _ • 

: 2 
i : • __ _ :3 

t 
>4 
s 
:i 

52 
: 

i r 

HC S MC/L "{0.002 

54 2 
• • — 

: o ; / 2 4 / 8 5 • « AM 3 . 4 8 0 0 ! 
{ 0 5 / 1 1 / 8 5 • • 0 . 4 6 0 0 ! 

- 0 . 4 0 0 0 J J C 2 / 2 7 / 8 5 C • 
0 . 4 6 0 0 ! 

- 0 . 4 0 0 0 J 
i o ; / 2 * / 8 5 I 

1 l ^ i o o o i 
: o l 7 2 6 / e 5 • • 

A 
0 .3100? 

{ 0 5 / 2 4 / 8 5 ! " - T l o c o o j 
~ 1 0 2 / 2 7 / 8 5 

i o ; / 2 4 / e 5 
" o T ^ f c o o i 

~1 .2C00! 
~ 1 0 2 / 2 7 / 8 5 

i o ; / 2 4 / e 5 
" o T ^ f c o o i 

~1 .2C00! 
" | 0 3 / 2 7 / 8 5 " u T o o o o j 

! 0 5 / 2 4 / 8 5 - 3 . 0 0 0 0 j 
~ {02/11/85 ~~4.2C00j 
502/27/85 3 . 5 0 0 0 | 
i c ! / 2 4 / B 5 4^6000 j 
02/26/85 ~ 2 .1000 j 

lei"/24/85 AM 1.7COO| 
" { 0 2 / 2 7 / 8 5 1 a . o c o o ! 

> 0 5 / 2 4 / 8 5 • • 3 8 0 . 0 0 0 0 ! 
JO2/27/85 ~ : 6CO.OCOOj 
Ic 5 / 2 4 / 8 s " " " " " i s c o l c c o o i 

~|C2/ll/85 -0.0000j 
SC3/27/85 -o.oooos 
i 0 5 / 2 4 / 8 5 - o . o o o o i 

(CONTINUED) 



TABLE 9A. INDEX OF GROUNDWATER QUALITY FOR THE OHF SITE 

CONSTITUENT jUNIT 

HG ! * G / L 

{PAXIHUN 
• ALLOWABLE 
SCOKCENTRATI-
:ON 

SHELL NUPBER {SAHPLE DATE » I 
i i 

;o.oc2 

LINDANE "SKG/L" SO.004 

S2 

S 3 t 

54 

HETHOXYCHLORSHG/L 
a 
S 
( • 

a 2 • 

I • 
:— !3 • 

a 
.'4 

— : I 

52 
t 
13 

jfl3/26/65 
:a:/24/8s 
jo3/27/85 
:05/24/85 
S03/27/85 
•05/24/85 
:C2/ll/85 
j <51/27/8 5 
i05/24/85 

~ {03/26/85" 
! 05/24/85 
{02/27/85 
505/24/85 
:oI/27/85 
io5/24/85 
|03/11/85 
jc2/27/85 
! 0 5 / 2 4 / £ 5 
j03/26/65 
IC5/24/85 
{03/27/85 
.'05/24/85 

MEASURED 5 
CONCENTRAT-I 

ION 5 

"_HEAN | 

I 
a 

-0.0000: 
~-0To300} 
-oTocoi! 
-oTccoos 
-oTccooI 
-oTocooi 
-oTocoij 
-oTccoij 
-O.OCOlj 
-o .ccoi i 

"oTccoii 
-o.oooi; 
-O.CCOLJ 

"-oToco!! 
:?"oooij 
-t .CC025 
-o.ccozi 
-0.00025 
-oTocoii 
-oTccoi: 

"-0.0002j 
"oToooi: 

(CONTINUED) 



TABLE SA. INDEX OF GROUNDWATER QUALITY FOR THE GHF SITE 

CONSTITUENT S LINIT • 
! 
: • 

HETHCXYCHLCR:«G/L~ 
I 

NN S H G / L 

MAXIMUM 
ALLOWABLE 
CONCENTRATI-
ON 

C. 1 

NOT O E F 

WELL NUMBER SS/HPLE DATE 

4 " ~!C3/27/85 
ia5/24/85 
J01/11/85 
]03/27/85 
SO 5/24/85 

2 ~j02/2fc/«5 __ 
! 0 5 / 2 4 / 8 5 

3 S 0 2 / 2 7 / 8 5 

5 0 5 / 2 4 / 8 5 

4~ j02/27/65 
JO 5/24/85 

-0.0002} 
-070002! 

572930J 
07 2COO| 
070334! 
1 . 3 0 0 0 

0 . 5 6 3 0 } 

" 1 ~ 5 C 0 0 J 

FI7S500 J - - - - - - | 

579400i 



TABLE 9A. INDEX OF GROUNDWATER QUALITY FOR THE CHF SITE 

liELL MlHBER SSAKPLE OATE 

jC2/ll/85 
IC2/27/85~ 
105/24/85* 
! 02/26/85" 
! 05/24/85™ 
{ 0 3 / 2 7 / 8 5 

! 0 5 / 2 4 / 8 5 " 

S 0 I / 2 7 / 8 5 " 

• 0 5 / 2 4 / 8 5 

{ C 2 / 1 1 / 8 5 

103/27/85 
• 0 2 / 2 6 / 8 5 " 

i o ; / 2 4 / 8 5 

I MEASURED » 
SCONCENTRAT-! 

ION 1 
MEAN ~T J 

• : t t « 
1.0000j 
lTooooi 
eTocoo j 
2.0400i 
8.0000 
2.0000 

"~-5.0000 
-lT0000 
-5.0000 
17.0000 
IiTocoo 
17*0000 

•02/27/85 
SO 5/24/85 
!02/27/85* 
io;/24/85~ 
jC2/n/85" 
j02/27/85* 
S 05/24/85~ 
! 02/26/85* 

S —4— • 
- - - - - -

13.8000 
37ToC00 
3 7 . 3 C O O ! 

"lTToooo; 
* __ 1 5 « l c o q f 

: 

• 0 5 / 2 4 / 8 5 

-0.0010! 
oTQ020i 

-0.0960j 
0T0200i j 

-0.09251 

{CONTINUED) 



TABLE SA. INDEX OF GROUNDWATER QUALITY FOR THE GHF SITE 

! MEASURED I 
.'CONCENTRAT-

ION 

CONSTITUENT 

PB 

PCB 

PH 

PHENCL 

U M T 

MG/L 

!MAXIMUM 
SALLOWABLE 
•CONCENTRATI-
:ON 

IcTc; 

SWELL NUMBER 'SAMPLE OATE ! • • • a t * . • • • 
19 • • • « • • 

!3 503/27/85 ! 
j !0;/2VB5 | __ ___ 

MC/L SNOT DEF 

!2~ 

54~ 

{03/27/85 
i<)5/24/85 
505/24/85 
SO5/24/85" 
01/24/85* 

lci/24/85 

•4-
i 

0.0250 
-0.0600 

0T0Q20 
-0.0910 

olocoi 
C.OCOL 

o.oooi 

PLI '.NOT DEF : i 

MC/L SNOT DEF 

! 2 

'.03/27/85 
:o;/24/85" 
{03/26/85 
i05/24/85_ 

jc2/27/85~ 
!05/24/85* 
' 5C3/27/85* 
505/24/85 
' 5C2/11/85" 
jQ3/27/85~ 
505/24/85~ 

0.0002 

• 4. 
I 

-

5 3" 

{ 0 3 / 2 6 / 8 5 

5 0 5 / 2 4 / 8 5 

" L 0 2 / 2 7 / 8 5 " 

-c.ocioj 
0.0020! 

-o.ocio: 
WW— • 

-0.0010j 
-o.ocio: 

(CCNTIMEO) 



TABLE SA. INDEX OF GROUNDWATER QUALITY FOR THE GHF SITE 

CONSTITUENT S U M T 

PHENOL 

226RA 

jMG/L 

SBG/L" 

S MAXIMUM 
{ALLOWABLE 
•CONCENTRATI 
{ON 
j NOT DEF" 

{NELL NUMBER {SIMPLE DATE • • 
• a 

-! J 

"lo.IS 

: 3 
• _ _ 
a S4 

a _ 

S2 « 
a 
a 
a 
• • 
! 3 
a 
a I 
a 
a 

SE IMG/L" ; O . O I 

S4 

• 

!1 

a _ 

! 2 
a 
r 
{ 3 

5 0 5 / 2 4 / 8 5 

:oI/27/e5 
1 0 5 / 2 4 / 8 5 

~~502/lI/85~ 
J C 2 / 2 7 / 8 5 

J C L / 2 4 / 8 5 

103/26/?= 
S 0 5 / 2 4 / 8 5 

{ 0 2 / 2 7 / 8 5 

5 0 5 / 2 4 / 8 5 " 

| 
{4 

SULFATE ^ { M G / L 

(CONTINUED) 

SNOT DEF !1 

' . 0 2 / 2 7 / 8 5 

5 0 5 / 2 4 / 8 5 

1 / 8 5 " 
J C 2 / 2 7 / 8 5 ~ 

{ 0 5 / 2 4 / 8 5 ~ 

jO2/26/85 
5 0 5 / 2 4 / 8 5 

{ 0 2 / 2 7 / 8 5 

i c 5 / 2 4 / 8 5 

J 0 2 / 2 7 / 8 5 

SO 5 / 2 4 / 8 5 

"SO2/11/85 

MEASURED 
CONCENTRAT-

ION 
MEAN 

-O.OOIO 
"-C.001C 
"-clooio 
"-oTc200 

0 . 0 3 0 0 

0.0050 
0.2000 

-0.0080 
-0 .2000 
- 0 . 0 C 7 0 

-0.2C00 
""oToioo 
"-0.0C5C 
"-O.0C3O 
"-ollcos 

0.0C5C 
'-0.2005 
-0.QC30 
"-0.2C05 
"~0l0C30 
-0.2CO5 
19.0COO 



TABLE SA. INDEX OF GROUNDWATER QUALITY FOR THE GHF SITE 

MEASURED { CONCENTRAT-S ION { 
MEAN 1 

CONSTITUENT UNIT MAXIMUM SMELL ALLCHABLE S CONCENTRATI-S ON S 

NUPBER~7sAPPLE OATE" • 
• • • • 
f 

• • • • • • • 
t • 

SULFATE MG/L NOT OEF SI « •03/27/85 19*0000j 
• • • 505/24/85 2070000j 
j -• s o l / i f c / a i 

SO 5/24/85 
" I H o c o o : 

t • 
t 

s o l / i f c / a i 
SO 5/24/85 " I 7 c e o o j 

5 3 • "24^0000} 
• • 

j ; 
io;/24/85 13^0000i • • 

j ; {03/27/85 2I.OCOOS 
• • • {05/24/85 "19 .0000; 

SP.CONC. UMHOS/CC NOT DEF S1 • {03/27/85 
:C;/24/85 

8l77ocooj 
• • 
• 

{03/27/85 
:C;/24/85 609^7 500 j 

j i "{03/26/85 755.0000j 
• • 
i !0f/24/85 " 576~7500{ 
i i • {03/27/85 7JlTcCOO j 
: • So5/24/«5 242 .7500• 
j ; •03/27/85 259.CCOOS 
• • • 105/24/85 161.OOOO! 

TOC MG/L NOT~DEF Jl {03 / I I/85 4.0000S 
1 • : |02/27/85 "iTTCOoj 
c • 
• !05/24/85 ""&.9750| 
\~2 • j - - - - - - - - 673300{ 
• • « iC5/24/85 ""sTIsooj 
! i 02/27/85 1 ""372100! 

<s 
(CONTINUED) g 



TABLE SA. INDEX OF GROUNDWATER QUALITY FOR THE GHF SITE 

T MEASURED ! 
ICONCENT*AT-! 

ION : 

CONSTITUENT {UNIT i 
a • 

: 

TO* 

T O X A P H E N E 

!MG/L 
I 

) 
a 
a • 

: M G / L I 

TRITIUP S BC/L 

(CONTINUED) 

TOC 5MG/L .'NOT DEF !3 505/24/85 S 
2 • 
$ • • 

502/27/85 ! 
• • • • • 9 • 105/24/85 5 

MAXIMUM {WELL 
ALLOWABLE ? 
CONCENTRATI-
ON 

NOT DEF 

NUMBER {SAMPLE DATE 

I 
NOT OEF 

2 I : 
i , 

! 3 

I— 
!4 t I 

il 

! r « 

13 
I 
j -

: 

:C3/H/B5_ 
503/27/85 " 
:QS/24/85~" 
!oI/26/85 I 
S05/24/85 
{03/27/85* 
205/24/85" 
"jo2/27/85~ 
!C2/24/85~ 
"{C3/11/B5 
jc2/27/85^ 
Ios/M/SS 

MEAN 

I 

— : 

7.0000! 
2.1800! 
5.7250j 

"oToi3ol 
C.0270 J 

"O.OIIO! 
0.0280! 
0.0090| 
0T0330 j 
0.0290! __ a 

• -

! 

{03/26/85 
!C'724/45 " 
"S03/27/85 " 
105/24/85" 
" 502/27/85 
a— 

-C.0C20! 
*-0.0020 j 
"-oloc2oi 

NOT DEF i l 
505/24/85_ 
505/24/85 

5 
a 

a l 

-0 .0020! 
"oTojczoj 

0.0020! 
"-o.ocio! 
-o"oo2o: •i 
-0.0(120! 

T79000.0000i 



TABLE 9A. INDEX OF GROUNDWATER QUALITY FOR THE CHF SITE 

CONSTITUENT 

TRITIUf 

137CS 

2.4-C 

2»4»5—TP 

UNIT 

BQ/L 

BQ/L 

HG/L 

MAXIMUM 
ALLOWABLE 
CONCENTRATI' 
ON 
NOT~DEF 

NOT OEF 

0.1 

HG/L 
: 

0.01 

HELL NUMBER 

05/24/65 
03/11/85 
02/27/85 
C5/24/85* 

2 

SAMPLE OATE 

05/24/85 
05/24/85 

05/24/85 
03/27/85 
05/24/85 
02/27/85" 
05/24/85 
03/11/85 
03/27/85 
05/24/85 
C2/2fc/e5* 
05/24/85 
02/27/85" 
05/24/85* 
02/27/65 
05/24/85 
03/11/85 
02/27/85 

MEASURED 
CONCENTRAT-

ION 
MEAN 

190000.OCOOI 
600G0.0C00 
33000.0000 

0.7217 
2l0688 
0.7772 
0.9993 
0.7180 

"0^9252J 
"j.27frl 
3.6269 
-0.0050 
-oTO050S 
-0.0050 
-OToo5O 
•0.0050 
-0.0050 
"oIoC5Q 
•0.0050 
-O.OCSO 
-0.0C50 
-0.0050 

{CONTINUED) 



TABLE <3A. INDEX OF GROUNDWATER QUALITY FOR THE CHF SITE 

MEASURED 5 CONCENTRAT—! ION 5 

MEAN 5 
CONSTITUENT UNIT • PAXIHUM SHELL NUP9ER SSAPPLE DATE SALLOUABLE S S !CONCENTRATI-« ! ! ON s : 
2 ,4 ,5-TP MC/L SO.01 • • • • • • • • 

a 

a 
a • 
t 
a 
a S 
a • 
a 
a 
a 

si :c;/24/85 
j2 {02/26/85 
| !C*/2Ve5 
j| {02/27 /85 
j 505/24/85 " 
j 4 102/27/85 
i :o;/24/e5 

-C .0050! 
-0.0C50j 
-cTociol 

~-CTOO5O; 
-cToc5oi 
- C . C C 5 0 ! 

- 0 . 0 C 5 0 a 

60C0 BQ/L SNOT DEF 
a • 
t 
a 
a • 
a 
a 
• 

• 

12 505/24/85 
j 3 502/27/85 
{ 105/24/85 
14 5C2/27/85 

0*5736| 
2.0540! 
6.5877! 

132! 
a 
a 
a 5 505/24/85 3.4419! 

90SR BQ/L SNOT DEF 
a 
a 
a 
a 
t 
a 
a • 
a • 
a • 

51 505/24/65 
5 2 { C 5 / 2 4 / 8 5 

j 3 ~ " " ! 0 5 / 2 4 / 8 5 

!4~ 5 0 5 / 2 4 / 8 5 

1.8000! 
0.2100} 

250.CC00j 
420.CC00S 



TABLE 10A. SUPPLEMENTARY GROUNDWATER QUALITY MEASUREMENTS 
FOR THE OHF SITE. 

CONSTITUENT {UNIT !MAXIMUM 
S ALLOWABLE 
S CONCENTRATI 
JON 

SWELL KL'KSCR !S AMPLE DATE • I • a 
- ! ! 

AL S MG/L 

BE 

SNOT DEF SI 

j -

I 

"To 2/11/85 
iu3/27/85 

I MEASURED S 
CONCFNTRAT—I 

ION ; j 

0 . 6 4 2 0 ! 

S 3 

! 4 I 
! 

SG5/24/85 

5 0 3 / 2 6 / 8 5 " 

} 0 5 / 2 4 / 8 5 _ 

503 /2 7785" 

0 . 5 7 0 0 ! 

S 

MG/L |NOT DEF 

MG/L SNOT OEF 

5 
S 

2*2 

!3 

S 4 

"si 
S 

5 0 5 / 2 4 / 8 5 

! 0 3 / 2 7 / 8 5 * 

So572*785 
|02/ l l /85 

S 0 5 / 2 4 / 8 5 

" 503726785* 
505/24785 
103/27785* 
5 0 5 / 2 4 / 8 5 

503727/85* 

S 

5 0 5 / 2 4 / 8 5 

S0 37 l l /85* 
J O 3 / 2 7 / 8 5 

I 0 5 / 2 4 / 8 5 " 

0 . 3 8 9 0 J 

3.4000S 

2 .4900J 

3 . 0 0 0 0 J 

2 9 . 3000J 

0 . 3 9 0 0 J 

276300I , , I 
-o. ioooj 
-O. IOGOJ 

- 0 . 1 0 0 0 ! 
-O . i ooo j 

0 . 1 5 3 0 ! 

- 0 . 1 0 0 0 ! 
-o. ioooi 

r M — — I 

-0.10001 
-0.1000! 

"-oTooioj 
-0.0010! 
-0.0020! 

(CONTINUED) 



TABLE 10A. SUPPLEMENTARY GROUNDWATER QUALITY MEASUREMENTS 
FOR THE OHF S I T E . 

I MEASURED i 
5CONCENTRAT-S 
I — i 2 = — 1 i MEAN S 

CONSTITUENT 

BE 

UNIT 

MG/L 

MAXIMUM ALLOWABLE CONCENTRATI ON 

SWELL NUMBER 

NOT OEF S2 
S 

<3 » 
I 

l r 

03/27/85 

SAMPLE DATE S 

03/26/65 
05/24/65 

05/24/85 
03/27/83 
05/24/85 

: 
-o.ooios 
-0.0Q20S 

' I -o.ooioi 
0.0035? 

-o loo io j 
0.0023! 

CA MG/L NOT OEF SI 

12 

• — ! 3 • 
S 1— S4 

CL MG/L {NOT DEF i l 
S 2 » —_ 

• 3 

03/11/85 
03/27/85 
05/24/85 
03/26/85 
05/24/85 
03/27/85 
05/24/85 
!Q3/r.7/85 
505/24/85 
505/24/85 
505/24/85 
505/24/85 
505/24/85 

S 124.0000 
140.0000} 
173.0000I 
110.00001 

*160.00001 
"110.0000! 

36.3000j 
39.00G0I 
17.8000i 

-I 12.00001 
20.0000! 
40.00001 
17.0000I j 
-0.02001 CO HG/L SNOT DEF 11 S03/11/85 

503/27/85 -0.02005 

{CONTINUED) 



TABLE 10A. SUPPLEMENTARY GROUNDWATER QUALITY MEASUREMENTS 
FOR THE OHF SITE. 

CONSTITUENT JUNIT SMAXIMUM SHELL NUMBER SSAMPLE DATE 
ALLOWABLE I ! 
CONCENTRATI-J 
ON S I 

CO :MG/L 

CU : M 6 / L 0 • 
• I 
S 
: 

NOT OEF SI 
i i 

S 3 

{ 4 

NOT OEF 

{ 0 5 / 2 4 / 8 5 

SO3/26 /85 

{ 0 5 / 2 4 / 8 5 

{ 0 3 / 2 7 / 8 5 
• , _ _, • . i _ , ,. 

S 0 5 / 2 4 / 8 5 

SC.3/27/85 

• U 5 / 2 4 / 8 5 

S 0 3 / 1 1 / 8 5 

{ 0 3 / 2 7 / 8 5 

{ 0 5 / 2 4 / 8 5 

{ 0 3 / 2 6 / 8 5 

{ 0 5 / 2 4 / 8 5 

{ 0 3 / 2 7 / 8 5 

SO5/24 /85 
{ 0 3 / 2 7 / 8 5 

{ 0 5 / 2 4 / 8 5 

GA MG/L NOT OEF { 0 3 / 1 1 / 8 5 • MMM 

SO3/27 /85 

1 0 5 / 2 4 / 8 5 

• 0 3 / 2 6 / 8 5 

• 0 5 / 2 4 / 8 5 

(CONTINUED) 



TABLE 10A. SUPPLEMENTARY GROUNDWATER QUALITY MEASUREMENTS 
FOR THE OHF SITE. 

CONSTITUENT 

GA 

{UNIT 

MG/L 

HF 

5MAXIMUM 
ALLOWABLE 
CONCENTRATI-
ON 
NOT~DEF 

MG/L 

MG/L 

NOT DEF 

NOT DEF 

WELL NUMBER !SAMPLE DATE 

" { 0 3 / 2 7 / 8 5 

| 0 5 / 2 4 / 8 5 ~ 

• 0 3 / 2 7 / 8 5 

5 0 5 / 2 4 / 8 5 

5 0 3 / 1 1 / 8 5 

5 0 3 / 2 7 / 8 5 

5 0 5 / 2 4 / 8 5 

5 0 3 / 2 6 / 8 5 

{ 0 3 / 2 7 / 8 5 

! O 5 / 2 4 / 6 5 

5 0 3 / 2 7 / 8 5 
• w w w 

5 0 5 / 2 4 / 8 5 

5 C 3 / 1 1 / 8 5 

J 0 3 / 2 7 / 8 5 

*5 0 5 / 2 4 / 8 5" 

{ 0 3 / 2 6 / 8 5 

S o 5 / 2 4 . 35" 
{ 0 3 / 2 7 / 8 5 

! O 5 / 2 4 / 8 5 

5 0 3 / 2 7 / 8 5 

5 0 5 / 2 4 / 8 5 

MEASURED 5 
CONCENTRAT-5 

ION j 
MEAN 

I 

- 0 . 5 0 0 0 ! 

- 0 . 5 0 O 0 ! 

- 0 . 5 0 0 0 J 

- 0 . 5 0 0 0 J 

-o.otool 
- 0 . 0 6 0 0 ! 

-0.0600S - • ft -0.0600! 
-O.C6OOI — I 
0.0624}' 

-0.6600| 

— 
i 

— • 

- 0 . 0 6 0 0 ! 
2.4000} 
1.6000.J 

"I.3«00| 
3.7000! 
1.6000j 
2.4000j 
3.60Q0j 
1.9000 j 

"lTenoof 

(CONTINUED) 



TABLE 10A. SUPPLEMENTARY GROUNDWATER 

FOR THE OHF S ITE . 

QUALITY MEASUREMENTS 

• • • • • 
a 
a 

S MEASURED S 
SCONCENTRAT-S 
S ION S 
1 1 • 

a • 
a 
a 
a MEAN ! 

I CONST7TUENT~TUNIT 
• a 
t t 
• a 
• a 
• a 

• MAXIMUM SWELL NUMBER 'SAMPLE DATE S 
5ALLOWABLE S S ! 
5CONCENTRATI-S I ! 
SON S S S . . . • 

:LT JMG/L 
• a 
• a 
• a : ; 

SNOT OEF SI 
a • 
a a 
a a s : 

• 0 3 / 1 1 / 8 5 I 

J O 3 / 2 7 / 8 5 ! 

- 0 . 2 0 0 0 ! 

- 0 . 2 0 0 0 ! 

a • 
a t 

a a J 0 5 / 2 4 / 8 5 - F - 0 . 2 C 0 0 J 
• a 
• a 
• • 
| a i i " 

a t 
5 0 2 / 2 6 / 8 5 ~ ! - 0 . 2 0 0 0 ! 

S ! 
• a 
• a 

s s 
• a 5 0 5 / 2 4 / 8 5 S - 0 . 2 0 0 0 ! 

a « 
• t 
a a 
a • 

! 2 3 
a a 

SO3/27 /85 —0.20001 
i a 
• a : : 

• a 
a a 105 /2 4 / 8 5 " 1 " -0 .20001 

a a 
a a 
• a 
a a i i • • s 

a a 

5 0 3 / 2 7 / 8 5 J 

J 0 5 / 2 4 / 8 5 ! 

~~ —0.200O{ 

-oTIoooj 
:MG SMG/L 
a a SNOT DEF SI 

a a 
• 0 3 / 1 1 / 8 5 S 1 4 . 0 0 0 0 ! 

1 5 . 0 0 0 0 ! 
» a 
• a 
a a 
a a 

• a 
a • 
a a 
a a 

5 0 3 / 2 7 / 8 5 

1 4 . 0 0 0 0 ! 

1 5 . 0 0 0 0 ! 
« « 
• a 
a • 
a i 

a « 
a a 
a a 10 5724 /85 S 1 6 . 3 0 0 0 ! 

| • 
i a t a 
a a 

1 li 
a a 

{ 0 3 / 2 6 / 8 5 J 1 7 . 0 0 0 0 J 
a a 
a a 
a a 
a a 

• a 
a a 
• A ! (J 5 / 2 4 / 6 5 i 1 2 . 8 0 0 0 J 

i 
i • 
a a 

I I 3 
a a 

! 0 3 / 2 7 / 8 5 j " 
• ,, | - .,, r ,y -

14.0000*! • • 
t a 
a a : : 

a • 
a a 
a a 

5 0 5 / 2 4 / 8 5 S 21 .7000J 
• • 
a a • • 
a a 
a • 
a a 
• a 

i i 
S S 4 
a « 
« a 
a a 
a « 

5 0 3 / 2 7 / 8 5 S 

5O5 /24 /85 ! 

7 . 5 0 0 0 ! 

5 . 5400S 

SMO s MG/L 
a a 

SNOT OEF S I 
a a 

5 0 3 / 1 1 / 8 5 ! - 0 . 0 2 0 0 3 
: s 
« a 
a a 

a a 
a a 
a a 
a • . . . 

S 0 3 / 2 7 / 8 5 S 0 .02403 : s 
a a i ! 2 3 0 3 / 2 6 / 8 5 S 0 .03505 

{CONTINUED) 



TABLE 10A. SUPPLEMENTARY GROUNDWATER QUALITY MEASUREMENTS 
FOR THE OHF SITE. 

j MEASURED 
SCONCENTRAI-
: ION 

1 MEAN 
CONSTITUENT SUNIT 

SHO" 

S 
s 
s 

SMG/L 

SNAXIHUM ! •ALLOWABLE S SCONCENTRATI-1 SON S 

HELL NUMBER SSAMPLE DATE S 
! i 

SHOT OEF 
s 
I s 

13 « 
I 

14 

505 /24 /85 

1 0 3 / 2 7 / 8 5 
• 0 5 / 2 4 / 8 5 

103 /27 /85 

105 /24 /85 

-0.620« 
0 .0250 

-0.0200 
0 . 0 2 4 0 
-0.0200 

I N I SMG/L $ 

I 

S HG/L m • 

: 

SNOT DEF SI 

• 4 

SNOT OEF 

1 
12 

1— 

1 

• 0 3 / 1 1 / 8 5 
i 
! 
1 0 5 / 2 4 / 8 5 

0 3 / 2 7 / 8 5 

5 0 3 / 2 7 / 8 5 

• 0 5 / 2 4 / 8 5 
1 0 3 / 1 1 / 8 5 
I-
503 /27 /85 
I 
505 /24 /85 

5 0 3 / 2 6 / 8 5 
1 . 0 5 / 2 4 / 8 5 

• 0 3 / 2 7 / 0 5 

-0.0600 
-0.0600 
-0.0600 

2 8 0 3 / 2 6 / 8 5 • • - 0 . 0 6 0 0 

805 /24 /85 1 - 0 . 0 6 0 0 

3 S03 /27 /85 1 - 0 . 0 6 0 0 

8 0 5 / 2 4 / 8 5 : 0 .0735 

—0.0600• 
•I —0.0600S 

—0.3000J 

- 0 . 3 0 0 0 J 

—0.3000. 
i n , ,| • • 1.10008 
0 . 3 2 8 0 \ 

I 
0 . 5 5 0 0 } 

• 0 5 / 2 4 / 8 5 I 3 . 2 7 0 0 I 

(CONTINUED) 



TABLE 10A. SUPPLEMENTARY GROUNDWATER QUALITY MEASUREMENTS 
FOR THE OHF SITE. 

: MEASURED 2 JCONCENTRAT-2 ION 
2 MEAN 

CONSTITUENT {UNIT • • 
1 • • 

!MAXIMUM • ALLOWABLE SCONCENTRATI SON 

{HELL • 
_ a 
• a 2 

NUMBER {SAMPLE DATE • 
2 
a 
a 

a 
a 
• a 
a 

• 
a 

P :h6/L 
I 

SNOT OEF 
a 

24 • {03/27/85 i -0.3000 
\ • 

a 
a 

• 
a 
a •65/24/85 2 -0.3000 

SB 2 MG/L • •NOT OEF • 21 • 1 0 3 / 1 1 / 8 5 2 -0.3000 
• 
t 
f « 

a 
a • 

» 2 !03/27/85 2 . -0.3000 
• • « i 

a 
• a 
• — -

205/24/85 i -0.3000 
• • a 

a 
a 

22 
2 
a 
a • __ 

•03/26/85 i -0.3000 
a • 
• 

a 
a i 

22 
2 
a 
a • __ 205/24/85 2 -0.3000 

a • • • 
a 23 {03/27/85 2 -0.3000 

• 
2 
a 
t 
a • 

2 
a • __ , _ •05/24/85 2 -0.3000 

• • 
2 
a 
t 
a • 24 203/27/85 2 -0.3000 

• • • I 
a 

a 
a 
a •05/24/B5 2 -0.3000 

SI 5M6/L • SNOT OEF 
1 a 
l 

s i 2 • 
a 

SC3/11/B5 2 7.040P 
• • 

SNOT OEF 
1 a 
l 

s i 2 • 
a •03/27/85 : 6.2000 

• 
9 
9 • 

a i 
a 

a 2 , - 205/24/85 2 9.6700 
• : 

a s 
a 
a 
a 

22 
\ 
a 

•03/26/85 2 7.5000 
a 
2 • 

: 
a s 
a 
a 
a 

22 
\ 
a SU5/24/B5 2 12.0000 

! 
: • 
a 

m 
a 

2 
a 
a 

•03/27/85 • ^ m I M • 
2 7.9000 ! 

: • 
a 

a 
a 
a 
a 

2 
a 
a 205/24/85 2 36.30002 

• • 2 
a 24 • 203/27/85 2 3.6000! 

a 
t 

a • 
a 

a • 
a 205/24/85 2 6.2400S 

SR • MG/L SNOT OEF 21 "03/11/85 2 0.12601 

(CONTINUED) 



TABLE 10A. SUPPLEMENTARY GROUNDWATER QUALITY MEASUREMENTS 
FOR THE OHF SITE. 

: MEASURED ! 
ICONCENTRAT-S 
: I 0 N I 
! M E A N j 

CONSTITUENT SUNIT « 
• • 
a • 
i 

MAXIMUM 
ALLOWABLE 
CONCENTRATI-
ON 

| WELL 
1 

NUMBER [SAMPLE DATE 
a a a a a 

• a 
§ a a a a • a a 
• a a i 

SR :MG/L • 
• a • 
• 

NOT'DEF 1 1 0 3 / 2 7 / 8 5 

! 0 5 / 2 4 / 8 5 

I 0 . 1 4 0 0 J 

S 0 . 1 4 2 0 ! 
I j i M . L B . a a . 1 

• • • • 2 { 0 3 / 2 6 / 8 5 : 0 .1800S 
• a • 
a 

I J 5 / 2 4 / 8 5 t" " 0 . 1 2 1 0 | 
l a • 
a 

3 ! O 3 / 2 7 / 8 5 0 . 1 1 0 0 J 
a a a « S 0 5 / 2 4 / 8 5 0 . 0 8 9 5 | 
• a « 
£ 

_ 
0 3 / 2 7 / 8 5 0.0650A 

a • I 0 5 / 2 4 7 8 5 " O . 0 4 9 6 ! 

T I SNG/L 
a 
• 
a a 

NOT'DEF 1 { U 3 / 1 1 / 8 5 

J 0 3 / 2 7 / 8 5 

~ - 0 7 0 2 O 0 | 

O.C2405 
• • • 
a 

. ' 0 5 / 2 4 / 8 5 - 0 . 0 2 0 0 ! 
• a • 
a 

2 { 0 3 / 2 6 / 8 5 0 . 0 2 6 0 ! 
a a a 
a i 0 5 / 2 4 / 8 5 " " ZTo537j 
• 
a • 
a 

3 { 0 3 / 2 7 / 8 5 0 . 0 2 7 0 j 

» « ! O 5 / 2 4 / 8 5 o.ioioj 
• a 4 " ' 0 3 / 2 7 / 8 5 - 0 . 0 2 0 0 i 
a a • S 0 5 / Z 4 / 8 5 - 0 . 0 2 0 0 ! 

V < NG/L 
a NOT DEF 1 ! u 3 / l l / 8 5 - 0 . 0 3 0 0 J 
a a a a 

" 0 3 / 2 7 / 6 5 —0.0300{ 
a a a a 

I 0 5 / 2 4 / 3 5 - 0 . 0 3 0 0 ! s a 2 : 0 3 / 2 6 / 3 5 - 0 . 0 3 0 0 I 

i to to 
o 

(CONTINUED) 



TABLE 10A. SUPPLEMENTARY GROUNDWATER QUALITY MEASUREMENTS 
FOR THE OHF SITE. 

MEASURED : CONCENTRAT-5 ION j 
MEAN 

CONSTITUENT 

ZN 

ZR 

UNIT 

MG/L 

MG/L 

MG/L 

MAXIMUM ALLOWABLE CONCENTRATI-: ON : 

SWELL NUMBER "SAMPLE DATE 

NOT DEF 

NOT OEF 

505/24/85 
| 03 /27 /85" 
I 0 5 / 2 4 / 8 5 
503/27/85" 
!05724/85 

Sei7Il/85 
i 03 /27 /85* 

* I : 

- 0 . 0 3 u 0 ! 
- 0 .03005 

" 0 . 0 9 6 2 | 
- 0 . 0 3 0 0 i 
- 0 . 0 3 0 0 ! , „ -, • 

0.0781} 
0 . 0 9 0 0 | 

503/27/85 
l o 5 / 24 /85~ 

NOT DEF SI 503/11 /85 
{<,3/27/85 
505 /24 /85 

S 2 1 
503/26 /85 
505/24/85 

0 . 3 2 0 0 . 
0.0228] 

-0 .06005 

—0.C600S 
-0.06005 
-0.0600S 
- 0 . 06005 

53 503 /27 /85 I ^ m 

! 0 5 / 2 4 / 8 5 
- 0 . 0 6 0 0 ! 
- 0 . 0 6 0 0 ! 

(CONTINUED) 



TABLE loA. SUPPLEMENTARY GROUNDWATER QUALITY MEASUREMENTS 
FOR THE OHF SITE. 

: MEASURED 5 CONCFNTRAT-5 ION : 
: 

MEAN : 
{CONSTITUENT UNIT MAXIMUM ALLOWABLE CONCENTRATI-ON 

MELL NUMBER !SAMPLE DATE fl • • « 
t 

: • 
• 
t 
5 

JZR MC/L NOT OEF 4 503/27/85 1 -0.0600? • 1 
"05/24/85 i -0.06001 
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