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1.0 INTRODUCTION 

Operations at the Oak Ridge Y-12 Plant have resulted in contamination of Upper East Fork Poplar 
Creek (UEFPC) and shallow groundwater through soil erosion, infiltration, and outfall discharges. 
The contamination of groundwater has been documented for nearly two decades, largely through 
well monitoring efforts. 

A majority of the Y-12 Plant is underlain by the Conasauga Group (Fig. 1). The uppermost 
formation of the Conasauga Group is the Maynardville Limestone, which underlies the southern 
edge of the Y- 12 Plant. The Maynardville Limestone is part of the Knox Aquifer. The remaining 
five formations of the Conasauga Group consist predominantly of shale lithologies and form an 
aquitard (Solomon et al., 1992). Groundwater movement and contaminant pathways in the 
shallow aquitard flow system at the Y-12 Plant are influenced by five factors: (1) the former 
UEFPC tributary system infilled during construction of the Y-12 plant; (2) utility systems 
operating at the plant, such as storm and sanitary sewers; (3) the operation of building sumps; 
(4) anthropogenic fill zones; and (5) stratigraphic and structural characteristics of the shallow 
bedrock system (AJA Technical Services, Inc., 1995). This study represents the first effort to 
formally identify and compile location data on sumps at the Y-12 Plant, several of which are 
known or are suspected to pump groundwater. Operation of several of these sumps have been 
documented to affect groundwater hydraulics and contaminant pathways. 

This report presents preliminary results of an investigation attempting to identify sources of data on 
building sumps that have not previously been incorporated into existing Y-12 Plant groundwater 
databases. This investigation involved acquiring information on building sumps, such as location, 
building number, water source, discharge location, and availability of analytical data. This 
information was used to construct an ARC/INFO’ database capable of simultaneously storing 
spatial data on sump locations and attribute information concerning the operation of individual 
building sumps. This database will be referred to hereafter as the Y-12 Plant Building Sump 
Database. 

’ ARCDNFO is a registered trademark of Environmental Systems Research Institute, 
Redlands, Calif. 
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2.0 METHODOLOGY 

2.1 DATA SOURCES 

The data used in creating the Y- 12 Plant Building Sump Database were derived from four sources: 
(1) a survey of water drains in buildings at the Y-12 Plant by the Y-12 Plant Water Compliance 
Department; (2) the Data Adequacy Report for Upper East Fork Poplar Creek characterization area 
(CDM Federal Programs Corporation, 1995); (3) Y- 12 Plant Engineering Organization building 
floor plan drawings associated with the building drain survey; and (4) personal communications 
with Lockheed Martin Energy Systems and PA1 Corporation staff. These data sources are 
described in greater detail below. 

2.1.1 

The Y-12 Plant building drain survey, prepared by staff from PAI Corporation and Weston 
Corporation, provided information for 85 known building sumps. The data for each sump 
consisted of the following: (1) building number; (2) floor number; (3) beam or column location; (4) 
a logical variable indicating whether the sump is known to be pumping groundwater; (5) the 
discharge location of the sump; (6) the number of the engineering drawing that shows the location 
of the sump; and (6) additional comments relevant to the location, operation, water source, or 
discharge of the sump. 

2.1.2 UEFPC Data Adequacy Report 

fi is  report includes a section pertaining to building sump data, which includes information on 
analytical sampling that occurred at 21 sump locations in four buildings during two sampling 
events in 1993 and 1994. The report provides data on building number, floor number, sump 
location (from floor plans), beam or column location, and sump name. To a large extent, the 
information derived from this report overlaps with that provided by the building drain survey. 

Y-12 Plant Building Drain Survey 

2.1.3 Engineering Building Drawings 

The building floor plan drawings provided a schematic representation of the building footprints and 
the locations of the individual sumps described by the other data sources. 

2.1.4 Personal Communications 

These communications provided the locations of three additional sumps, along with comments 
concerning the locations, operations, and water sources for these sumps. 

2.2 METHODS 

2.2.1 Determination of Sump Locations 

Building outlines in the foim of top-down aerial views were obtained for all buildings at the Y-12 
Plant from the GIS Spatial Technologies (GISST) Database. Using this database as a geospatial 
reference, building sump locations were hand placed using ARC/JNFO, based upon their apparent 
locations as shown on the engineering building floor plans. In cases where no building floor plans 
were available, sumps were hand placed according to written descriptions given by the primary 
source (i.e., building drain survey logbooks or personal communication). For example, a sump 
location may have been described as at the “southwest corner, outside the building.” In a very few 
cases involving small buiIdings, neither building floor plans nor written descriptions of sump 
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locations were available. In these instances, sump locations were hand placed in the approxikate 
center of the building outlines. 

The attempt to combine information from GISST building outlines with that from engineering floor 
plans in order to determine the spatial locations of sumps was difficult because of the limitations 
of, and differences between, these two types of representations. In the case of GISST building 
outlines, each outline represents a top-down aerial view that does not necessarily agree with the 
footprint of a particular floor as shown on an engineering drawing. Engineering floor plans are 
designed to give a schematic representation that may not necessarily reflect the actual spatial 
relationships of sumps and building walls. None of the building sump locations given in this 
database have been determined by surveys. Therefore, all sump locations should be considered as 
approximations only. Locations of building sumps identified by this study are shown on Figs. 2 
though 4. 

2.2.2 Database Design 

Sump attribute data were added to the ARCmJFO database and stored in an INFO data file. In 
creating the database, variables were chosen so as to include the information obtained from the data 
sources described above, as well as information that was considered desirable for the final database 
but had not yet been obtained. The variables included in the database, sources of information, or 
methods of calculation for the individual variables are explained below. 

BUILDING The Y-12 Plant building number where each sump is located was given by 
the primary reference (building drain survey, data adequacy report, or 
personal communication) for that sump. In some cases, sumps are closely 
associated with a particular building but are actually located outside the 
building. For purposes of identification and mapping, these sumps were 
assigned the building number of the associated nearby building. For one 
sump, located near Lake Reality, there is no associated building, so 
BUILDING was assigned a missing value. 

SUMP-ID The 2 1 sumps described in the data adequacy report for which analytical 
data are available were assigned an ID number. For those 21 sumps, the 
value of SUMP-ID is identical to the data adequacy report number and 
represents the key variable for accessing the analytical data for these sumps. 
For most other sumps, values of SUMP-ID were assigned by concatenating 
the building number and the beam location (e.g., 9401-5-D-1). In cases 
where beam locations do not exist or are not available, values of SUMP-ID 
were assigned by concatenating the building number with some other brief 
location descriptor such as 'OUT' (sump located outside the building) or 
'BAY' (sump located in a storage bay), as for sump '9624-BAY'. For a 
few sumps, no location descriptors were available. For these sumps, 
values of SUMP-ID were assigned values such as '9811-1-#1', 
'981 1-1-#2', etc. Finally, the SUMP-ID for the sump located near 
Lake Reality, which is not associated with any building, was assigned 
simply as 'LAKE-REALITY'. 

' X-COORD, 
Y-COORD 

Sump easting (X-COORD) and northing (Y-COORD) coordinates in the 
Y-12 Plant Grid system were calculated in ARC/INFO from locations 
determined by the hand placement method described previously. 
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BEAM LOC 

GRND H20 

SOURCE 

PUMPING 

ANA DATA 

Elevations were estimated for most sumps as follows. Using 5-ft. 
topographic contours and building outlines obtained from the GISST data- 
base, each building having one or more sumps was assigned a mean 
ground level elevation equal to the value of the nearest contour line. For 
sumps located on the first floors of their buildings, sump elevations were 
assumed to be the same as the estimated ground elevations of the buildings. 
For sumps located in the basements of their buildings, sump elevations 
were estimated by subtracting 10 feet, a reasonable arbitrary value, from 
the mean ground elevations of their respective buildings. For a few sumps, 
such as '9201-2-0-12, elevation data were available from published 
surveys. In each of these instances, the source of the elevation value is 
given in the COMMENTS field. 

Floor levels (having values of either 'BASE' or 'FIRST) were obtained 
from the building drain survey for all sumps in the database that are located 
within buildings. 

Beam locations represent building coordinates as found on engineering 
building drawings. Values of BEAM LOC were obtained from the building 
drain survey for most of the building sumps in the database. However, 
for the 21 sumps described in the data adequacy report, some beam 
locations differed slightly from locations for the same sumps provided in the 
building drain surirey. In those cases, the values given by the data 
adequacy report were selected for entry in the database for the purpose of 
maintaining consistency with the associated CDM analytical database. 

GRND H20 is a logical variable having a value of 'YES' if a sump is 
known to pump groundwater, 'NO' if a sump is known not to pump 
groundwater, and 'UNK' if its status regarding groundwater pumping is 
not known. Values were obtained from the building drain survey or by 
personal communication. 

SOURCE refers to the so-urce of water for a sump in cases where this 
information is known. In cases where GRND H 2 0  = 'YES', the value for 
SOURCE is "groundwater." In other cases, the source may be a 
production process, air conditioner or dehumidifier, steam, etc. For most 
sumps in the database, this information has not yet been obtained, and 
values for SOURCE appear as missing values. 

DISCHARGE identifies the outfall, sanitary sewer, drain, tank, etc., that 
receives the water from the sump. Discharge information exists for most 
sumps in the database and was obtained from the building drain survey. 

PUMPING is a logical variable having a value of 'YES' if a sump is known 
to currently be pumping on a regular basis and 'NO' if a sump is known 
not to be currently pumping on a regular basis. At the present time, this 
information has not been obtained for most of the sumps in the database. 

ANA DATA is a logical variable having a value of 'YES' if water from 
the sump has been analyzed and physical or chemical analytical data are 
known to exist, and a value of 'NO' if water from the sump has never been 
analyzed. Currently, analytical data are known to exist only for the 21 
sumps described in the UEFPC data adequacy report. For all other sumps, 
the values for ANA DATA are missing. 
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REFERENCE 

DRAWING# 

CONTACT 

COMMENTS 

REFERENCE refers to the primary source or sources of information for a 
particular sump. Currently, one or more of the following sources are 
referenced: building drain survey; UEFPC data adequacy report; personal 
communications with named individuals. 

Engineering drawing numbers showing the locations of building sumps 
within particular buildings and floors have been included in the database 
whenever the information was available. This information was obtained 
from the building drain survey, the UEFFC data adequacy report, or 
directly from floor plan drawings included in the building drain survey. 

The variable CONTACT is intended to cite the name of a knowledgeable 
person (building manager, engineer, etc.) who may be contacted for further 
information about a particular sump. At the present time, this information 
has not been obtained for any of the sumps in the database; therefore, all 
values appear as missing. 

Additional comments relevant to the location, operation, water source, or 
discharge of sumps have been included in the database whenever they 
were provided by any of the primary sources of information. 



3.0 DATABASE DICTIONARY 

3.1. STRUCTURE OF THE DATABASE 

The Y-12 Plant Building Sump Database is stored as a geospatial database in ARC/INFO, version 
7.0.3. The data are also available in a spreadsheet format compatible with Excel2 and similar 
software. The database consists of a single ARC/INFO coverage having spatial information stored 
in ARC and associated attribute information stored in an INFO data file. A description of this data 
file is given in Table 1. 

3.2 GENERAL CONVENTIONS 

Variable names consist of letters (A, B, C, ... , Z), underscores (J, dashes (-), and number signs 
(#). Variable names range from four to nine characters long. Variables are of three types: numeric, 
character, and logical. For ease of use, the values for logical variables have been converted to a 
three-character form with possible values of 'YES', 'NO', and in some cases, 'UNK. For all 
numeiic variables, missing values appear in the database as the number zero. For character and 
logical variables, missing values appear as null fields ('I). 

2 Excel is a registered trademark of Microsoft Corporation, Redmond, WA. 
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Table 1. Description of the Y-12 Plant Building Sump Attribute Data File 

Variable Decimal 
Name TVp3 Width Places Descrin tion 

BUILDING 

SUMP-ID 

x-COORD 

Y-COORD 

ELEV 

FLOOR 

BEAM LOC 

GEWD H 2 0  

Character 

Character 

Numeric 

Numeric 

Numeric 

Character 

Character 

Logical 

SOURCE Character 

DISCHARGE Character 

PUMPING Logical 

ANADATA Logical 

REFERENCE Character 

12 

10 

12 

12 

5 

10 

10 

3 

20 

20 

3 

3 

80 

Current Y-12 Plant building number 

Sump identifier (UEFPC data 
adequacy report) 

East coordinate (ft), Y- 12 Plant 
Grid system 

3 

3 North coordinate (ft), Y- 12 Plant 
Grid system 

Elevation of the sump (ft above 
mean sea level) 

Level of the building ('BASE' or 
'FIRST') on which the sump is found 

Location of the sump as described on 
an engineering building drawing, 
referenced by beam coordinates. 
Values usually consist of a letter and a 
number linked by a dash. 

Response to the question "Is the 
sump pumping groundwater?" 
Values are 'YES', 'NO', or 'UNK'. 

Origin of the water being pumped by 
the sump 

Disposal location (outfall, drain, tank, 
etc.) of the water collected by the 
sump 

Response to the question "IS the 
sump pumping on a regular basis at 
this time?" Values are 'YES', 'NO, 
or missing. 

Response to the question "Are 
analytical data available for water 
from this sump?" Values are 'YES', 
'NO', or missing. 

Identity of the primary source or 
sources of information about the 
sump 
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Table 1 (continued). 

Variable Decimal 
Name Type Width Places Description 

DRAWING# Character 

CONTACT Character 

20 Identification number (alphanumeric) 
of the engineering building drawing 
that shows the location of the sump 

20 

200 

Na.me of a person who may be 
contacted for further information 
about the sump 

Additional information relevant to the 
location, operation, water source, or 
discharge of the sump 
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4.0 FUTURE INVESTIGATIONS 

The inventory of building sumps included at present in this database represents the integration of 
known reference sources relating to sump locations at the Y-12 Plant. A number of buildings may 
be expected to contain sumps due to their locations in relation to local groundwater tables but do 
not as yet appear in the database. Additional information sources may also contain information 
about building sumps. Therefore, the identification of additional building sumps remains a 
priority. Characterization of water quality emanating from building sumps will be conducted as a 
joint effort with the UEFPC remedial investigation managed by the Environmental Restoration 
Program. 

Future efforts related to building sumps will focus on whether any of the water pumped by 
particular sumps originates as groundwater. In addition, individuals who may have additional 
information about sumps whose water sources are currently not known will be contacted. An 
attempt to empirically assess whether particular sumps are likely to be pumping groundwater will 
be done by comparing sump elevation estimates with available data on local water table levels using 
geospatial software. 

Future work will also ascertain whether additional analytical data are available for building sump 
water. As part of this investigation, it will be necessaiy to determine whether existing sump 
analytical data are adequate for the needs of current groundwater investigations or if further 
sampling and analyses will be necessary. 
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