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ABSTRACT 

VOORHEES, L. D . ,  R .  N. GUSHMAH, H. A .  FAULKNER, and 
B. H. HQRWEDEL. 1986. Data base management for 
the Remedial Action Progpam at Oak Ridge National 
Laboratory. ORNL/TM-9997. Oak Ridge National 
Laboratory, Oak Ridge, Tennessee. 48 pp. 

The Oak Ridge National Laboratory's [QRNL's) Remedial Action 

Program was established to provide appropriate corrective measures at 

over 140 sites that were contaminated with radioactive and/or hazardous 

chemical wastes. To achieve this goal, numerous and varied studies are 

being conducted which will result in the collection o f  an unprecedented 

amount of data for the ORNL site. To manage such data effectively and 

efficiently, a computerized data base i s  being developed. The data 

base provides a unified repository for all data generated within the 

Remedial Action Program, to allow for necessary storage, manipulation, 

analyses, assessment, display, and report generation. 

Data base management for the Remedial Action Program is documented 

i n  this report by (1) defining the organization o f  the data management 

staff and the services provided; (2) describing the design o f  the data 

base, including its management system, organization, and applications; 

(3) providing examples o f  the current and anticipated tasks; and 

(4) discussing quality assurance measures implemented to control the 

accuracy of the data entries and the security o f  the data. 

x i  





1. INTROOUCTION 

The Oak Ridge Reservation was ertabllshed in ’1941 as part of the 

“Manhattan ProjectH to produce the atomic bomb. 

reservation, now designated as the Oak Rldge National Laboratory (ORNL) 

site, was selected as the location for the development of a prototype 

reactor and reprocessing facility fnr the production o f  plutonium. 

Consequently, from its beginning, ORNL has generated large quantities 

o f  fission-product, uranium, and transuranic waste solutions, as well 

as solid radioactive wastes. 

A portion of the 

Although it was originally antfcipated that the mission of ORNL 

would be short-lived (1 to 2 years),, the facilities were soon expanded 

to provide for peacetime applications of nuclear power and other energy 

technologies. Today, ORNL continues to generate not only large 

quantities of radioactively contaminated waste but also a wide variety 

of nonradioactive hazardous wastes, all of which are regulated by 

numerous environmental laws and regulations. 

In FY 1985, ORNL established the Environmental Restoration and 

Facillties Upgrade (ERFU) Program to address the innnediate and 

long-range needs for complying with all applicable federal and state 

environmental regulations. The Remedial Action (RA) Program i s  one 

component of ORNL’s ERFU Program. 

the R A  Program is to provide corrective measures and facility 

decommissioning necessary to place DRNL i n  compliance with applicable 

environmental and health regulations for radioactive and hazardous 

chemical wastes. To achieve this goal, numerous and varied studies are 

One o f  the primary purposes o f  



being conducted on the reservation; t h e w  studies will result In the 

collection of volumndnous data on an unprecedented scale for the ORML 

site. To manage such data effectively and efflciently, a computerized 

data base is being developed. 

provide a unifled repository for all WA data to allow for necessary 

storage, manipulation, analyses, assessment, display, and report 

generation. 

the RA Program is illustrated in Fig. 1. 

The data base is being constructed to 

The relationship of the DBM system to other components o f  

1.1 PURPOSE AND SCOPE 

The purpose o f  this report i s  to describe the Data Base Management 

(DBW) system being developed for the R A  Program. This is accomplished 

by ( I )  defining the organization of the DBM team as well as the general 

requirements of each staff position and the services provided; 

(2) describing the design of the data base including its management 

system, organization, and potential applications; (3) providing 

examples of the current and anticipated DBM tasks; and (4) discussing 

quality assurance measures implemented to control the accuracy of the 

data entries and the security of the data. 

essential document for the RA Program, this report serves to illustrate 

an approach used to manage large and highly varied data sets. 

report i s  not intended to be a user's guide for the data base; such 

initial guidance will be developed after the system has evolved into a 

more comprehensive repository o f  information. 

In addition to being an 

The 
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The 11 Ivl system i s  operated u l t h i n  t he  Environmental ,cienees 

D i v i s i o n  by a task  leader ,  a data coord lna ts r ,  and a computer 

e r .  The task  leader  (1) de f ines  t h e  needed DBM tasks by 

i n t e r a c t i n g  w i t h  program management, cha rac te r i za t i on ,  and assessment 

s ta f f ;  ( 2 )  i n i t i a t e s  each task and c e r t i f i e s  t h a t  a l l  day-to-day 

operat lans proceed as expected; ( 3 )  encourages communication between 

o the r  RA s t a f f  where DBM i s  invo lved (e.g., ensures t h a t  t h e  data 

c o l l e c t e d  by c h a r a c t e r i z a t i o n  s t a f f  p rov ide  t h e  i n fo rma t ion  requ i red  by 

assessment s t a f f  and t h a t  t h e  data a re  s to red  i n  a r e t r i e v a b l e  format) ;  

and ( 4 )  provides these DBN support a c t i v i t i e s  w i t h i n  a s p e c i f i e d  budget 

The data coo rd ina to r  c a r r i e s  ou t  DBM operat ions on a day-to-day 

bas is .  Th is  inc ludes  (1) keeping a log o f  a l l  da ta  received, 

( 2 )  superv is ing  da ta  en t ry ,  (3 )  conducting t h e  data v e r i f i c a t i o n  and 

q u a l i t y  assurance procedures (Sects. 3.2 and 5.0) ,  and ( 4 )  p rov id ing  

p r i n t o u t s  and/or manipulat ions o f  data as requested by management and 

assessment s t a f f .  Th is  p o s i t i o n  i nvo l ves  a small amount o f  

programming, occasional  keyboarding (ex tens ive  keyboarding i s  performed 

under arrangement w i t h  o t h e r  ORNL d i v i s i o n s ) ,  and prepar ing  summary 

s t a t i s t i c s  f o r  program progress repo r t s .  

The computer programmer provides data man ipu la t ion  and program 

development beyond t h a t  performed by t h e  data coord ina tor .  For 

example, du r ing  t h e  e a r l y  stages o f  t he  RA Program, much o f  t h e  

computer programmer's e f f o r t s  have been aimed a t  developing an 



5 ORNL/TH-9997 

automated system for copying and manipulating data produced by the 

Analytical Chemistry Division, so that ( 7 )  staff time for transcribing 

data from printed report sheets is minimized and (2) errors of 

transcription do not compromise the accuracy of RA Program data. 

programer also devotes considerable effort towards converting data 

files originatfng outside the R A  Program (and, in some cases, ORNL) 

into a f o m a t  consistent with the data base for the program. For 

example, arrangements have been made to receive data tapes from the 

U.S.  Geological Survey (USGS) and to read them into the data base 

(a more detailed discussion appears in Sect. 4.6). 

The 

Printouts of raw data and farmal data sets are provided to the 

principal investigators (P .1 .s )  routinely for fnformation and 

verification purposes (Sect. 3.2). In addition, DBM staff provide data 

sunmaries in various formats upon request from program staff. Requests 

originating outside ORNL (e.g., Environmental Protection Agency or 

Tennessee Department of Health and Environment) must be made through 

official channels. It is recognized that both internal and external 

data requests could become so volumiinous in the future that additional 

DBM staff may be required. 

The primary purpose of the DBH activity is to provide for a 

complete, well-documented, verlfied data base for the R A  Program. 

Analyses of such data are primarily the responsibility of those who use 

the data; however, DBM staff will assist in such analyses as time and 

budget permit. Sumnary statistics (e.g., minimum, maximum, mean, 

standard deviation, etc.), plots, graphs, and a wide variety  of  other 



outputs are avallable using the current software system (Sect. 3.1). 

Specific capabilities of the softWare can be discussed with the 

investigator at the time of the request. 

plots not supported by the data management software will be handled on 

a case-by-case basis. 

will assist in providing the necessary product; for others, it is more 

efficient and cost-effective to have DBH provide only the formatted 

data as input to another investigative team (e.9.. see Sect. 4.6). 

Specialized data analyses and 

For some tasks, it is expected that DBM staff 

As the RA Program matures and the data base increases in size and 

complexity, it would be desirable to expand Q B M ' s  role i n  data 

analyses. No other group will be as familiar with the entire data base 

as the DBM staff, and it will be especially important to provide 

analyses that integrate the data from various tasks of the program. 

Such analyses require the involvement of staff who are thoroughly 

iliar with all data sets in the data base, to provide for hypotheses 

testing, display, and manipulation of spatial information. For 

example, it would be desirable to couple hydrologic flow data for the 

ORNL site to the results of  the contaminant surveys i n  White Oak Creek, 

or to analyze the results o f  the aquatic toxicity and in-stream 

monitoring studies in relation to the sources of potential 

contamination. The QBM staff would work in close support o f  the 

characterization and assessment staff. We feel that future involvement 

of DBM staff in data analyses should be encouraged. 

In an effort to be aware of current and future data base needs of 

the R A  Program, current year work plans and other planning documents 

are reviewed by the DBM task leader a s  they become available. Also, 
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Program monthly reports  a r e  read w i t h  an emphasis of  i d e n t i f y i n g  tasks  

t h a t  w i l l  generate data and/& need the i n p u t  of data maintained I n  the 

data base. 

and/or RA task leader t o  ensure t h a t  plans a r e  made t o  handle the data 

i n  a t i m e l y ,  e f f i c i e n t  manner. 

Such notations a r e  discussed w i t h  the  appropriate P.I. 

A preliminary summary o f  the ecological 

and geohydrological characferization a c t i v i t i e s  current ly  being planned 

f o r  the program i s  presented i n  Sect. 4.9.  In addition t o  the current 

OBM tasks  (see Sects .  4.1-4.8 f o r  examples), th i s  sumnary i l l u s t r a t e s  

the var ie ty  and magnitude of the data t o  be generated w i t h i n  the 

RA Program. 



OF THE OATA BASE 

The data base system is deslgned to take advantage of the power of  

computer systems as art aid in acquiring, checklng, and processing data 

so that accurate, representatdve information will be available for 

analysis and assessment, 

on anticlpated applications and available data management systems. 

T e design o f  the system was based primarily 

Central to the entire R A  Program, the DBM system will serve as a 

unified repository for all data, Specifically, the data will be used 

to evaluate the condition of the environment as it relates to ORNL's 

past waste management practices and research activities. For example, 

data from characterization studies will be used to determine the 

placement o f  monitoring wells required by the regulations, and ORNL's 

Environmental and Occupational Safety Division will have access to 

information contained in the data base for providing periodic reports 

to regulatory agencies as required by law. In addition, the data base 

will be available for use By staff responsible for the preparation of 

documents required by the National Environmental Policy Act. The 

flexibility and versatility of the data base design, described below, 

will help EORNL staff deal with compliance requirements as they arise. 

3.1 DATA BASE MANAGEMENT SYSTEM 

The data base uses the Statistical Analysis System (SAS) installed 

on the ORNL tandem IBM-3033 computers. SAS, developed by a private 

company devoted to the support and development of software and related 

services, is a popular and accepted scientific data management/analysis 
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software package with over 20,080 installations worldwide. 

to its compatibility with IB# computers and several minicomputers 

(e.g., VAX, Data General), SAS i s  available for the I B H  PC/XT and AT 

microcomputers. The primary strength of $AS I s  its ability to combine 

data management capabilities with extensive statistical and graphical 

capabilities essential for the management of scientific data. In 

addition, SAS is highly versatile in handling information, both in its 

data management and report-writing tapabildties. Using SAS, files can 

be produced in various formats for loading into other computer systems 

and for the very specialized data analyses and graphic displays not 

offered by SAS itself. Although SAS is not a true data management 

system per se (e.g., it lacks built-in capabilities for hierarchical 

and relational file structures), such data management systems do not 

have the extensive statistical and graphical capabilities o f  SAS. SAS 

can be operated through a sophisticated interactive access mode o r  

through a batch mode. 

In addition 

3.2 DATA FLOW AND ORGANIZATION 

Data for the RA Program are generated by a variety of sources, 

including ORNL's Analytical Chemistry Division (ACD), subcontractors 

(e.g., MCI Consulting Engineers), P . I . s ,  etc. Before the data become 

part o f  the data base available for interpretation, they are handled as 

three different data sets: (1) raw data, (2) unverified SAS data sets, 

and (3) verified SAS data sets. Transfer of the raw data into a 

verified SAS data set is described in the following example for data 

generated by the ACD. 
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When OBH receives a p r l n t o u t  o f  AGD raw data, a copy i s  sent t o  

t h e  P.I. responsib le  f o r  generat ing t h e  data f o r  h i s h e r  in format ion.  

enters  t h e  ACD data i n t o  a SAS f o  a t ,  adding a d d i t i o n a l  

i n fo rma t ion  such as e x t r a c t i o n  procedures, a n a l y t i c a l  methods, task 

leader  d i r e c t i n g  t h e  work, e tc .  A t  t h i s  p o i n t ,  t h e  data a r e  p a r t  of 

what i s  r e f e r r e d  t o  as t h e  u n v e r i f i e d  data base. The data a re  

subjected t o  SAS programs t o  check f o r  impossible o r  u n r e a l i s t i c  

values, as p a r t  o f  DBM's q u a l i t y  assurance procedures (Sect. 5.0). The 

P . I .  responsib le  f o r  t h e  data i s  then given a p r i n t o u t  o f  t h e  SAS data 

s e t  and asked t o  v e r i f y  t h e  data w i t h i n  a s p e c i f i e d  t ime  pe r iod  

(genera l l y  one week, b u t  can vary depending on ex ten t  o f  t h e  data 

s e t ) .  Bas i ca l l y ,  t h i s  procedure cons is t s  o f  v i s u a l l y  checking t h e  data 

f o r  unreasonable e n t r i e s .  For example, a pH of  11 may be poss ib le ,  b u t  

unreasonable, f o r  t h e  system being studied. A f t e r  t h e  P.I. has checked 

t h e  SAS data set ,  i t  i s  incorporated i n t o  what i s  r e f e r r e d  t o  as t h e  

v e r i f i e d  data base. 

S i m i l a r  procedures a re  used f o r  data received from o the r  sources. 

For example, data keyed f o r  a P.I. are  p r i n t e d  i n  raw form and given t o  

t h e  P.I. f o r  i n fo rma t ion  purposes. The data a re  then w r l t t e n  as a SAS 

data s e t ,  subjected t o  a se r ies  o f  e r r o r  checking rout ines,  p r i n t e d ,  

sent t o  t h e  P.I. f o r  concurrence, and u l t i m a t e l y  incorporated i n t o  t h e  

v e r i f i e d  data base. 

The data base cons is t s  o f  m u l t i p l e  data sets.  Current and 

a n t i c i p a t e d  f i l e s  a r e  l i s t e d  i n  Table 1. Although t h e  present system 

contains on ly  data c o l l e c t e d  s ince the  RA Program was i n i t i a t e d ,  
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Table 1. Current and anticipated contents of the RA Program data bare 

Site descriptors 

Well documentation 

Groundwater hydrology 
Periodic collection 
Continuous readers 

Groundwater quality 
Characterization for well placement 
Compliance monitoring 

Geol ogy/Soi 1 s 
Borehole contaminant analyses 

Surface water hydrology 

Surface water quality 
Streambed surveys 
White Oak Lake sediments 

Ecological characteristics 
Aquatic biota 
Terrestrial biota 

Toxicity surveys 
Aquatic contaminants 
Terrestrial contaminants 
Biological indicators 

Contaminated wastes 
Pond water 
Pond sediments 
Tank contents 

Numeric standards 

85 b 1 i ag ra ph i c i n f orma t i on 



12 

pertinent historical infomt'ion can be added as needed. In adddtion 

to the data generated A Program, several data sets (e.g., 

waste inventory, a i r  qu 

groups/programs at ORNb have direct relevance to the remedial action 

activities. However, such data will be transferred to the RA Program 

data base only if needed. In mast cases, this information should be 

available from the group responsible for its collection. 

onltoring) maintained by other 

Currently there are ore than 140 corrective action sites of  widely 

ranging characteristics within the R A  Program. Therefore, unique and 

concise identification codes ( I D S )  are assigned to all sites and 

samples. Sample IDS, used as key identifiers between various data sets, 

are cross-referenced to site names, latitude/longitude coordinates, and 

other identifiers within the site descriptor file. The ability to link 

data sets using key identifiers eliminates the need to store redundant 

information in each record and allows the data base to be flexible 

enough to incorporate additional components into the system as needed 

without disturbing the existing files. 

files, raw data sets are maintained as a backup for historical 

reference and validation purposes (discussed further in Sect. 5.0). 

In addition to the manipulated 

3 . 3  APPLICATIONS 

In addition to serving as a unified repository of all remedial 

act ion data, the data base system can offer a wide variety of 

procedures for data manipulation and analysis using SAS software. 

The SAS "base" software provides tools for information storage and 
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retrieval, data modlficatlon and progrannnlng, report writing, 

statistical analysis, and file handling. Additional SAS software 

products for graphics, data entry, operations research, and interfaces 

to other data bases can be integrated with the base SA$ software, and 

SAS data sets can be produced in various formats as input data for 

non-SAS software applicatfons. 

found In the numerous user's guides (e.g., SAS 1985a, b, c) published 

Specific capabllitles o f  SAS can be 

by the SAS Institute. 

Although DBM staff will assist in data analyses as time and budget 

permit, currently these analyses are prlmarily the responsibility of 

those who use the data directly. The data base is designed so that the 

P . I .  and/or task leaders can access their data to perform their own 

analyses, whether it be with SAS or non-SAS software. The data base 

can be accessed by authorized users through the ORNL computer system or 

through magnetic tapes or diskettes prepared by the DBM staff. The 

interactive access mode uses SAS to provide retrieval, subsetting, 

merging, report writing, statistics, and graphics; tape or diskette 

copies of the data can be created i n  a format to meet the needs of the 

user. 
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Examples o f  t h e  DBlul tasks c u r r e n t l y  being conducted a re  presented 

i n  Sects. 4.1 through 4.8. Although f u t u r e  mon i to r i ng  plans f o r  

eco log i ca l  and geohydrologdcal c h a r a c t e r i z a t i o n  o f  t h e  remedial a c t i o n  

s i t e s  a re  s t i l l  being formulated, a p r e l i m i n a r y  summary o f  t h e  

a n t i c i p a t e d  c h a r a c t e r i z a t i o n  a c t i v i t i e s  i s  presented i n  Sect. 4.9 t o  

i l l u s t r a t e  the  v a r i e t y  and magnitude o f  t h e  data t o  be generated w i t h i n  

the RA Program. 

4.1 TRANSFER OF EXISTING FILES 

I n  s i t u a t i o n s  where e x i s t i n g  data r e l e v a n t  t o  t h e  RA Program are 

ava i l ab le ,  arrangements a re  made t o  copy such f i l e s ,  along w i t h  

appropr ia te documentation such as d e f i n i t i o n s  o f  va r iab les .  Any 

changes o r  updates requi red t o  make the  f i l e  more use fu l  f o r  RA tasks 

are then performed. 

D r .  W i l l i a m  3 .  Boegly, Jr . ,  of ORNL's Environmental Sciences D i v i s i o n  

t h a t  describes e x i s t i n g  w e l l s  a t  t h e  X-10 s i t e  ( l o c a t i a n ,  depth, 

const ruct ion,  e t c . )  has been t r a n s f e r r e d  t o  t h e  data base f o r  t h e  RA 

Program; a p o r t i o n  o f  t h i s  f i l e  and the  corresponding SAS data s e t  a re  

shown i n  Figs.  2a and 2b. It should be noted t h a t  i n fo rma t ion  f o r  t h i s  

f i l e  was compiled from h i s t o r i c a l  records on ly  and t h a t  t he  data have 

n o t  been f i e l d  checked o r  otherwise v e r i f i e d .  Same of t h e  data ( e . g . ,  

w e l l  l oca t i ons ,  s t a t u s )  a r e  suspected o r  known t o  be erroneous. Thus, 

al though some of these w e l l s  have been sampled t o  a s s i s t  i n  designing a 

comprehensive mon i to r i ng  program t o  comply w i t h  c u r r e n t  regulat ions,  

For example, a System 1022 f i l e  created by 
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5 2  
5 1  
5 2  
54 
54 
51  
5 3  
5 3  
5 3  
5 1  
5 1  
5 2  
52  
5 2  
5 1  
5 2  
53 
54 
51 
53 
53 
5 1  
5 2  
5 4  
53 
54 

5 1  
5 3  
5 1  
5 2  
5 1  
5 2  
5 3  
53 
53 
5 2  
53 
54 
5 2  
53 
5 1  
52 

:: 

DRML ORNL 
NS E W  

D E P T H  O I A k E T  

9 1 0  
200 
903 

1130 
4 5 0  
2 9 7  
650 
840 
5 00 
330 
397 
900 
90s 
900 
300 
940 
1080 
990 
220 
1000 
1050 

7 072 
4 5 0  
5 6 0  
200 
600 
165 
500 
1 6 5  
733 
147 
700 

1 0 4 0  
1030 
690 
840 
600 
860 
500 
2 3 0  
a 2 0  

SP! 

sa0 

8: 0000 
5-30 
2.88 
4.QO 
0.00 
4.00 
2.93 
4.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.50 
4. SO 
0.00 
D.00 
0.00 
1.25 
2.38 
0.00 
0.00 
? . a 8  
4.00 
4.00 
0.00 
4.00 
0.00 
4.00 
0.00 
0.00 
0.03 
0.00 
4.00 
1.25  

4.00 
4.00 
0.00 
4.00 
0.00 
0.00 

kO”8 

E R  
SROUNDUATER YELLS 

CASXNG CASING S C R E E N  
OEPTH T Y P E  S C R E E N  

INTERVAL E 
I O N  

0 
0 
0 

300 
940 a 
0 
0 

4 000 
4050 

0 
0 
0 

2 8  
5 08 

0 
0 

O P E N  
O P E N  
O P E N  
OPEN 
OPEN 
MON E 
NCTES 
OPCN 

OPEN 
OPEN 

OPEN 
O P E N  

5 0 0  
660  

0 
0 
8 

5 
S 
S 

OPEN 

OPEN 
OPEN 
OPEN 

7 8 8  
8c0 
788 
735 
797 
7 8 5  
7 8 2  
782 
510 
9 1  7 
f94 
7 9 8  
794 

790 
7 9 9  

820 

820 
8 0 9  
771 
192 

7a9  

a i  6 

Tag 

is; 
a25 
772 
825 
8 2 4  
827 
834 
795 
801 
803 
7 9 3  
765 
199 
816 
8 2 0  
?99 

a m  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
0 

0 

0 
0 
0 
D 
0 
0 
I) 
0 
0 
0 
3 
0 
0 

0 
0 
0 
0 
0 
0 
0 

$ 
8 

! 

AREA C O D E S  0 3  SYS4-3 $ R E A  
06 SYSA-6 AREA 07  S V S P - 7  AREA 3 2  PITS AND TRENCHES ARFA 9C NORTH OF SYSA-6 9 2  RIOGE NORT’H OF SYSA-5 9 9  ORNL PLANT $REA 

04 SWSA-4 A 2 E A  05 SWSA-5 & R E &  

STATUS C O D E S  0 OdUAGED OR DESTROY‘EO 1 ACTIYECUNDANAGED) 

2b. Portion of  SAS data  set of groundwater monqtoring wells at X - I O  s l t e ,  compiled 
by N. J.  Boegly, Jr. 
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the well construction information associated with all of the wells in 

this file cannot be released for unrestricted use at this time. 

Descriptive data for all new wells specifically constructed for the RA 

Program will be added to the well construction SAS data set as they 

become available (Sect. 4.5). 

4 . 2  TRANSFER OF ANALYTICAL RESULTS 

All R A  Program samples taken for chemical or radiological analyses 

(e.g., pond sediment, pond water, well water, soil cores, streambed 

gravel) are submitted to ORNL's Analytical Chemistry Division (ACD). 

The results of such analyses are maintained on an ACD System 1022 data 

base at ORNL. To avoid manual transfer o f  data from ACD report sheets 

by transcribing, keypunching, keyboarding, etc. (which would take 

considerable time and introduce an additional source of error), such 

data are transferred electronically from ACD files into the RA Program 

data base. 

(e.g., radjonuclides, organics), and each laboratory enters the data in 

a slightly different form, it has been necessary to write software to 

convert the various ACD data sets t o  a common SAS format to provide for 

data manipulation and display. Until the ACD laboratories enter the 

data in a consistent format, it will be necessary to use algorithms to 

extract the necessary information. 

an ACD report sheet and the reformatted SAS data set created from it. 

Because the samples are analyzed by several ACD laboratories 

Figures 3a and 3bi show a portion of 



18 

I
1

 

I 
I 

I
 

! 
! 

I I I u
d

 
I -

\
 

2
1

 .3
 

X
I

0
3

 
- -
 
-
_
l
 

i 

(21 
u
 

I
 

I C
I 

'I-
 

+
 >r 

i 
O

J
 

I 
.J 

N
I
 

1 
P
 

35 
-193 

V
>

 
L
O
1
4
3
 

-
 -
-
 

I
 
I 

I"
- 

KJ E 
4

 

.. .1
.. 

I 

I I I I 
L? J

 
1 

-
.
I
 

.\ 
1 

O
J
 

4
1

 
'(3 

3
1

 

5 1
 

I 
I 

I 
I 

I 
I , 

I
1

 

I
!

 
(21 
m

 

m
 

-r
- 

~ iy
 

I 1
 

c
 
1 

I 

I
-
 

-
-

 
I I I I 

.. .. ...... I
.
 .. 

I I 
3
 -.. 

I 



REQUEST CUSTCNER 
N U H B E R  SAMPLE ID 

52995 MATE-8.8.85-5495 

52995  WATE-8.8.85-5504 

E R F U  F I L E  OF A N A L Y T I C A L  CHEMISTRY R E S U L T S  
SAMPLE A N A L Y S I S  P R E F I X  RESULT U N I T S  
OATE 

L I P I T S  

0 9 / 1 9 / 8 5  f f  

A S  
B 
BA 
B E  
C A  
CO t o  
C R  
t u  
F E  
G 4  
HF 
K 
L I  
M r ,  
MN 
M O  
NX 
P 
P 6  
5 8  

SR 
T I  
V 
ZN 
Z R  
N A 2  

2: 

0 9 / 7 9 / 8 5  if 
4 s  
B 
BA 
BE 
C A  
t D  
t o  
C R  cu 
F E  
CA 
HF 
I( 
L I  
UG 
M N  
NO 

< 
< < 

< < < < 
< 
< 
C < 
c 
< 
< 
< 

< 

k? 83 
8: A88 

8:XE 

8:::: 

0: 380 

kiss 
8:8% 
8: 85: 

0.050 
6%rJf 

0.020 
0.330 

2.000 
0.200 

10.000 
0.150 
o.oc0 
0 0 0  

0*200 
0.200 

0.020 
110-000 

U G I  M L  
U G l n L  
U G I M L  
UGf ML 

U G I M L  
U t t M L  
UGIML 
WGIML 
U t l U L  
U t l R L  
UGIUL 
U G l M L  
U G I  M L  
UGInL 
U G I M L  
U G I N L  
U t l ( 4 L  
U t /  M L  

UGI ML 

UG/ NL 
UGI ML 
U t /  ML 

U G I H L  
U G f  RL 
U G l M L  
U G t M L  

uwn t  

u t i  n L  
u t i n i .  

uGtnL 

u G f n L  

F l g .  3b. Portion of  SAS data set of  Analytical Chemlstry D i v i s i o n  results. 
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. . . 
L 

.I 

. 
- 
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. 

E X T R A C T I O N  
TECHNICUE 

RE r HOD 

f EP' 
I C P  
I C P  
I C ?  
I C P  
I C P  
I C P  
XCP 
I C P  
SCP 
I C P  
I C P  
I C P  
XCP 
I t P  
I C  P 
I C P  

X t P  
I C P  
TCP 
ZCP 
XCP 
I C  P 
ft? 
IC P 
I C P  
I C P  
I C P  

f E: 

IC P 
I C P  
XCP 
I C P  
I C P  
I C P  
XCP 
I C P  
I C P  
I C P  
f C P  
I C P  
I C  P 
ICP 
I C t  
I C P  
I C P  
I C P  
I C P  
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4.3 FORMATTING FIELO DATA 

When i n d i v i d u a l  researchers have f i e l d  observat lons t h a t  a re  

r e l e v a n t  t o  t h e  RA Program, t h e  DBM s t a f f  a s s i s t s  them w i t h  g e t t i n g  t h e  

data i n t o  computerized form so t h a t  t he  i n f o m a t i o n  can u l t i m a t e l y  be 

incorporated i n t o  t h e  data base. 

o f  t h e  researcher, t h i s  ma a l s o  i n v o l v e  a s s i s t i n g  i n  t h e  design o f  

f i e l d  data sheets. 

be completed e a s i l y  i n  t h e  f i e l d  o r  l abo ra to ry  and a l s o  be d i r e c t l y  

keyed f o r  computer use w i thou t  t r a n s c r i b i n g  t h e  data. 

w i th  t h e  researcher, var ious checks can be incorporated i n t o  the f i e l d  

sheets and data e n t r y  procedures t o  a s s i s t  i n  ma in ta in ing  q u a l i t y  

assurance (see Sect. 5.0). 

recorded by D r .  Thure C e r l i n g  o f  t h e  Department o f  Geology, U n i v e r s i t y  

o f  Utah, and t h e  r e s u l t i n g  SAS data set .  I n  t h i s  case, a f i l e  was 

created from an e a r l i e r  p u b l i c a t i o n  by Cer l i ng  and Spalding (1981) t o  

r e l a t e  sampling s i t e s  as recorded by C e r l i n g  t o  standard ORNL g r i d  

coordinates t o  enable t h e  data t o  be mapped. 

Depending on t h e  computer experience 

The goal i s  t o  design t h e  forms such t h a t  they can 

I n  cooperat ion 

Figures 4a and 4b show raw f i e l d  data as 

4 . 4  MERGING RELATED F I L E S  

I n  many cases, data from one SAS f i l e  must be merged w i t h  t h a t  

from another SAS f i l e .  This i s  done most e a s i l y  when t h e  need has been 

a n t i c i p a t e d  and the separate f i l e s  conta in  a common v a r i a b l e  t o  a l l o w  

merging. For example, t h e  a n a l y t i c a l  data and f i e l d  data o f  C e r l i n g  

(discussed above and shown i n  Figs,  3 and 4) can be jo ined,  using 

sample I D  as t h e  common va r iab le .  The r e s u l t  i s  shown i n  F igure 5. 
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F ig .  4a. Example of f i e l d  data sheet as submitted by an invest iga tor .  
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ID 

540  1 
5 4 0 2  
5 4 0 3  
5404  
5 4 0 5  
5406 
5 4 0 7  
540 8 
5 4 0 9  
5U10 
541  1 
5 4 1 2  
5 4 1 3  
541U 
5 4 1 5  
5 4 1 6  
5 4 1 7  
541  8 
5 4 1 9  
5 4 2 0  
5 4 2  1 
5 4 2 2  
5 423  
5 4 2 4  
5 4 2 5  
5 4 2 6  
5427  
5 4 2 8  
5 429 
5 4 3 0  
5 4 3  1 
5 4 3 2  
5 433 
5 4 3 4  
5 4 3 5  
5 4 3 6  
5 4 3 7  
5 4 3 8  
5 4 3 9  
5 4 4 0  
544 1 
5UQ2 
5 4 4 3  

DATE 

19JUL85 
19JULR5 
19JUL85 
19JUL8.5 
19  J U L 8 5  
19 J [JLB 5 
19 J UL8 5 
19JUL85 
19J U L 8 5  
19JUL85 
19 J U L t 3 5  
19J UL8 5 
1 9 J  UL85  
19JUL85 
19JUL85 
19JUL85 
1 9 J UL8 5 
19JUL85 
19JUL85 
1 9 J  UL85 
1 9 J UL8 5 
1 9 J  UL8 5 
19JUL85 
19JUL85 
23JUL85 

2 35 UL8S 
23JUL85 
23JUL85 
24 J UL85  
24JUL85 
24JUL85 
2 4 J U L 8  5 
2UJUL85 
24JUL85 

24JUL8S 
2 4 5  UL85 
25JUL85 
25JUL85 
2 5J UL8 5 

25JUL85 

23JUL85 

~ L Y U L ~ ~  

2SJUL85 

S I T E  

SWSA7 
nSQ 
MS 4 
HS2A 
JKL 
MS2 A. 
S l i S A 4  
MS 3 
MS 3 
flS4 
MS4 
4.54 A 
NS4B 
AS4 R 
H P X  R 
HFlR 
HPIR 
SWS A7 
T345 
SWS 86E 
JKL 
JKL 
COOL 
NWT 
NS2 
ns 2 
3RDST 
3RDST 
SUSA4 
SWS A4 
SWSA4 
MS3 
bloc 
JKL 
COOL 
SWS A6 
SWSA6 
YISC 
SWS A6E 
T 3 4 5  
PIS4 
HSY 
HFIR 

S f l lENQ 

D156 
D 156 
D 39 

D40 
0108 
D68 
D68 
D158 
D158 
n129  
D 197  
D197 
D 177 
Dl77 
Dl32  

D305 
D24 1 

D282 
D12 
D 12 
D2 1 
D21 
D103 
D103 
D103 
D68 
D70 

D350 
D350  
D34 1 
D24 1 
D305 
D 1 5 8  
D959 
D177 

TY Pl? 

G R A V  
so RB 
CL AH 
CLAM 
CL API 

SORB 
S O R B  
GLASS 
S O R B  
GLASS 
sa RB 
so RB 
GLASS 
SO RE 
S O R B  
S O R B  
S O R B  
S O R B  
S O R B  
SO RD 
GLASS 
SORB 
S O R B  
SORB 
GR R V  
SORB 
GRAV 
en A V  
so R B  
GLASS 
GR A V  
GR A V  
G R A V  
GR A V  
so R B  
G R A V  
GR A V  
GR A V  
GRAV 
GR A V  
GR A V  
G R  A V  

so R m  

NORTH 

1600 
16875 
16875  
19845  
24 120 
19750 
18675 
17200 
17200 
16865  
16865 
16675  
17720 
17720 
16315 
16315  
16650 
2 u  120 
16875  
16920 
24 120 
24 120 
24  120 
20630 
21 1 6 5  
21165  
21 140 
2 1140 
18890 
18890 
18890 
17200 
17090 
24 120 
2 4  120 
16050 
16050 
17 020 
16920 

16865 
16995 
16.315 

16875  

EA ST 

33 360 
28310 
28310 
29 520 
37980 
29470 
28780 
28045 
28 04 5 
28 08 5 
28085 
31 1 2 5  
30933  
30935 
32555 
32555 
32835 
37980 
26 265 
25 340 
37 980 
37 980 
37980 
29 640  
31 3 6 5  
3 1  365 
30710 
30710 
28300 
28 300 
28  300 
28045 
27 880 

37980 
23890 
23890 
24 100 
25 340 
26 26 5 
28 0 8  5 
27990 
32 5 5 5  

37 9a o 

F i g .  4 b .  Portion of SAS data  set showing f i e l d  data.  



ERFU F I L E  OF MERGED F I E L D  DATA AND ANALYTICAL DATA 
RESULT UNETS LIMITS EXTRACTION METH30 CERLING S I T E  S I T E N O  DATE TYPE NORTH EAST A N A L V S I S  PREFIX 

S A M P L E  IO 

068 08109F85 WFXL ' I f Z Q Q  2 8 0 4 5  E a  
FE 
G A  
HF 
K 
L I  
R t  
MN 
t4O 
NA 
NI 
P 
PB 
58 
SE 
S I  
SR 
T I  
V 
f H  
ZR 
so4 
CL 
C D  
PB 

< < 
< < 
< 

c < 
< 

< < 
~ 1 4 1  0 8 t 0 9 t a 5  G R A V  16700 2 9 8 5 5  a t  < 

< AL 
A S  
0 
BA 
9E 
C A  
C D  
CO 
C R  

< t u  
G I  
K 
LE < 
MG no 
NA 
HI 
P 
Pt) < 

< 50  
SE 
SI 
SR 

5 6 2 9  Y B  

< 

I t  P 
ECP 
S C P  
IC P 
I C P  
I t P  

I t P  
XCP 
ICP 
i C P  
I C ?  
I C P  
ICP 
I t P  
I C P  
I t P  
f C P  
'Et P 
I C P  
XCP 
XCP 
ICP 
POLIR 
POLAR 

:E: 

Fig .  5 .  Example o f  f i e l d  and a n a l y t i c a l  chemistry data  sets t h a t  have been merged. 

IC P 
I t  P 
I C P  
LCP 
I C P  
XCP 
IC P 
I C P  
I C P  
ICP 
I C P  
I t P  
I C P  
I t P  
I C  P 
I t  P 
IC P 
I C P  
XtP 
XCP 
I C P  
I C 9  
IC? 
I C P  

ra) 
W 
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4.5 WELL CONSTRUCTION DATA 

Four categorles of monitoring wells will be Installed at ORNL to 

characterlze and monitor the grounduater in the vicinlty of the remedial 

action sites: (1) groundwater characterization (piezometer) wells, 

(2) hydrostatic-head measuring stations, (3) groundwater quality 

monitoring wells, and (4) plu e characterization wells. Well 

documentation data (e.g., identification number, location, elevation, 

depth, constructton materials) assocfated with the installation of 

each well are recorded either on a personal computer diskette by a 

subcontractor or directly onto the ORNL computer system by Computing 

and Telecomnunications staff at ORNIL. The data are then transferred 

electronically to DBM's  allocated computer space and formatted into a 

SAS data set. These data can then be merged with other SAS data sets 

(e.g., groundwater quality, hydrology) as needed. 

4.6 HYDROLOGIC DATA 

Knowledge of the direction and rate of groundwater flow is 

essential to the design of an effective groundwater monitoring program 

and is required for compliance with state and federal regulations, 

Such data are obtained prlmari ly f rom the groundwater characterization 

(piezometer) wells and the hydrostatic-head measuring stations 

(Sect. 4.5). Additional hydrologic data are collected from the 

groundwater quality monitoring wells. 

The piezometer and groundwater quality monitoring wells are 

sampled manually. These data are keyed and verified through error 



checking routines (see Sect. 5.0). Hydrologic data from the 

hydrostatistic head measuring stations will be recorded by continuous, 

automated readers maintained by the USGS. The field data (hourly 

records of groundwater elevation) wf 1 1  be transferred to magnetic tapes 

for storage. As a test case, the USGS provided a magnetic tape 

containing data of the type that wi”I1 be produced for the RA Program. 

This information was successfully formatted as a SAS file at ORNL. 

Collection of data using this techn-ique is expected to begin durlng the 

third quarter of FY 1986. 

The groundwater hydrology data can be merged with well 

construction information (see Sect. 4.5). formatted, and used to plot 

groundwater surface contour maps of the area surveyed. Groundwater 

hydrologists in the Energy Djvision will produce the maps initially, 

using data from the R A  Program data base. Other methods of data 

presentation are being investigated (e.g., USGS and OWNL Geographical 

Information System software). 

4.7 NUMERIC STANDARDS 

Numeric standards and criteria that have been identified from 

regulations as being relevant to the RA Program are maintained in the 

data base. Such files can be used for display in reports, and for 

comparison with analytical results from field sampling (e-g., what 

percentage of groundwater samples exceed a given standard for 

chromium?). An example o f  a regulatory numeric standard file is the 

State of Tennessee‘s Hazardous Substance Guidelines; Figs. 6a and 4b 

show these guidelines as received by ORML and as the corresponding 

SAS data set. 
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X L = O : ~ S : S  S-israx:: Guidelines 
Tennessze Division o! Solid Kasie htansgement - Superfund 

IJcxirnurri limit, water Mrximurn limit, mil Water 
Compound p-rm or ma/! D ~ I  or m d k T  Ref eren:e 

Benzene 0.025 2.5 6 
Ethylbenzene I .4 140 I 
Toluene 14.3 1430 S 
Carbsn tetrachloride 0 a 025 2.5 6 
Chloroform O.QQt 0.2 1 
I ,2-Dichlorocthane 0.26 26 6 
1, I-Dichlorozthylene 0.35 35 6 
Methylene chlorlde 0. I5 15 2 
Tetrachloroezhylcne 0.085 %.5 6 
Trichloroethylene 0.26 26.0 6 
1,1, l-frichlorethane 1.0 I00 6 
Acetone a0 2,000 7 
Ethylace+atc 400 40,000 4 
Xylenes - 0.62 a2 2 
Methyl ezhyl kctoile 0.75 ?5 5 
Methyl isobutyl ketone 100 ia,ooo Q 

Naphthalene 0.025 2.0 1 
ai-n-butyl phthalate Q.Q% 3.4 S 
Pentachlorophenol 1.01 I 

Phenol 0.3 30 1,8 
COp?=P 1 IO0 3 
Ztnc 5 500 3,8 
Kickel 0.2 20 3,8 
Mercury 0.002 0.2 3,s 
hrs-nic 0.05 5 3,8 
Cadmium 0.01 1.0 3,s 
Chromium 0.05 5 398 
Siiver 0.05 5 3,s 
Lead 0.05 5 9.8 
"u c cas e. - 
Water Emits, clarified by MED 8-Z%-8%: 
Nitrates (h')-10 ppm 
Sulfates-250 ppm 
pjios?hrte - should be set bslow 50 ppm in water: (gives renal damage in rats, is 10 tines 
&eta,?, rdeqrrste nutritional level for rats) 

Ref  erenccs: 

1. 
2. Long term SNARL ' 

3. Interim Drinking Water Standard 
1;. 

6. 
7. Flash pDint concentra:ion. 
a. 

Vinyl chlorid: 0.06 6.0 6 

Cyanid= 0-2 :::Ljt:? $3 3,g 

oI f O.OOD(128 \ 0.002s 1 PAHIS (&--e -,*.L / / /em,e*e .. 
o , o ~ o o o a ~ ~  o*aoo*' l - j  

( . 0m7qm/  9. 

Federal Register, b5:231, Nov. 1950. 

Dangerous Properties of Industrial ?d,aterials. N. Irving S r x  

Fede;rl Register, 49:114, 2i338, June 19S4. 

E.P. Toxicity l imit  sr suggested lcvel (Phenol, c y m i d z ,  nickel) 

5.  IO-day SNARL 

9alf F.Q<fl.d. 
-777dJ 
hlargaret E. Dew. Ph.D. 
supzrfund Chief Ch-mist 

0 

! , ' ,Z3/bx/X-l 

F i g .  6a. Example of numeric standards as received by ORNL. 



ERPU PILE OP NUNERIC STANDARDS 

Cons t i t  uen t 

Acetone 
Arsenic 
Benzene  
Cadmium 
Carhon t e t r a c h l o r i d e  
Chloroform 
C h r o  miurn 
Copper 
Cyanide 
Di-n-but y l  p h t h a l a t e  
E t h  y lace t a t e  
E t  h y 1 benzene 
Lead 
nercury 
t S e t h y l  ethyl ketone 
l e t h y l  i s o b u t y l  ketone 
F e t h y l e n e  c h l o r i d e  
#it ph t h  d I e ne 
Nickel 
N i t r a t e -  N 
Pentachlorophenol  
Phenol 
Phosphate 
PAHs 
PCBS 
S i l v e r  
S u l f a t e  
Te t r ach lo roe thy lene  
Toluene 
T r i c h l o r o e t h y l e n e  
V i n y l  c h l o r i d e  
X y l e n e s  
Zinc 
1, l -Dichlocoethylene 
l , l ,  1-Trichloroethane 
1,2-Dichloroethane 

F i g .  6b. 

Water 
c o n c e n t r a t i o n  

2.0009+01 
5.000E-02 
2.500E-02 
1. ooox-02 
2.500E-02 
2,000E-03 
5.000E-02 
1.000E+00 
2.OOOE-01 
3, YOOE-02 
4.000E*02 
1.400Et00 
5- 000E-02 
2.000E-03 
7.500E-01 
1.00013+02 
1. WOE-01 
2 -  5ooz-02 
2.000E-01 
l.OOOE*O 1 
1.0 1 OE to0 
3.000E-01 
5.000E+01 
2 .  ROOE-05 
7.9OOE-07 
5,000E-02 
2.500Et02 

1.430Et01 
2.600E-01 
6,0008-02 
6 ,  200E-01 
5.000E*00 
3.500E-01 
1.000E+Q0 
2.6008-01 

8. sooe-02 

S o i l  S o i l  Ynste Ua3 t e  
Concen t ra t ion  units Concert trat ion U n i t s  

2. 000E*03 
5.000E*00 
2,50OE+00 
l . O O O E + O O  
2,50OE+00 
2- OQOE-0 1 
5. oooistoo 
1,000Et02 
2.000E+00 

4.000EtOY 
1- 400E+02 
5.000Et00 
2. O O O E - 0 1  
7.500Et01 
1.000E+04 
1. S O O E + O l  
2.000E*03 
2.000E+O? 

3. 400Et00 

8 . 5 0 0 ~ + 0 0  
1.430EtO3 
2. 6OOE*Ol 

6.20OE*01 
5.000Et02 
3.500E+O? 
1.000E*02 
2,600 E+O 1 

6 .  O O O E i O O .  

Example of numeric s t a n d a r d s  i n  SAS d a t a  set.  
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During the course of the project, many publications, regulations, 

DOE orders, etc., are identified as of interest to RA Program staff. 

In cooperation with staff (coordinated by Dr. Miriam Kertesz) of the 

Information Research and Analysis Section, Biology Division, a 

bibliographic data base of this information has been created using the 

A ~ t ~ m a t e d  Data Set Editing Program (ADSEP) developed at ORNL. 

There are three avenues o f  entry for citations into the 

bibliography. First, staff y currently hold publications that are 

relevant to the RA Program or know of their location; in this case, 

appropriate bibliographic descriptors are used to create the citations 

in the bibliography. The bibliography lists the location of the 

t, so that access to the document itself is possible through the 

indicated holder of the document; there I s  no central R A  Program 

library of such holdings, and staff are not asked to surrender their 

holdings. Second, when a literature search is performed by assessment 

staff in the RA Program (the search itself is not within the realm of 

DBM), any useful publications identified in the search can be added to 

the bibliography. Third, when relevant existing bibllographies are 

identified, they can be merged w l t h  the bibliography (e .g . ,  a 

bibliography covering ORNL surplus facilities has been identified and 

will be added to the bibliographic data base). 

portion of the RA Program bjbliography, illustrating the information 

describing each citation. The bibliography is updated periodically by 

(1) adding new citations and (2) correcting existing information such 

Figure 7 presents a 
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(43, CONT. 
areas. "he radioackive-hazardous wastes are t r e a t e d  i n  two manners: 
starage of the waste u n t i l  acceptab le  
treatment of the waste t o  remove o r  des t roy  one of the  components p r i o r  t o  
d isposa l .  5 r e fe rences ,  4 figures, 13 tables. 
L.D. Voorhees O f f i c e ,  Bldg. 1505 

disposal o p t i o n s  are developed, o r  

<44> 
US DOE, Office of Health and Environmental Research 
Workshop on Subsurface Transport  of Energy-Related Organic Chemicals, 
Bedminster, NJ, May 21-23, 1984 

1984, Dec 
This summary i s  intended f o r  a s c i e n t i f i c  audience. 
Drs. George Pinder and William Gray of Pr ince ton  Univers i ty  t o  synthes ize  
seve ra l  days of s c i e n t i f i c  d i scuss ion  about research issues i n  bioeochemistry 
and hydrology. Using a cootbination of s c i e n t i f i c  p re sen ta t ions  and small 
group d iscuss ion ,  a l l  p a r t i c i p a n t s  a t  a seminar organized by Princeton 
Univers i ty  were exposed t o  s c i e n t i f i c  aspects of subsurface t r anspor t  of 
organic  chemicals t h a t  w e r e  peripheral t o  t h e i r  primary research  i n t e r e s t s .  
Using this approach, a mul t id i sc ip l ina ry  view of long-term research needs 
emerged a t  the meeting. 37 references.  
E S D  Library  

CWF-8405297-SW; DOE/ER-0215 

It was assembled by 

<45> 
U S  DOE, Washington, DC, Office of Environmental Compliance and Overview 
Envirorxnental Compliance Guide 

1981, Feb 
The Guide i s  intended to  assist Department of Energy personnel by providing 
informat ion  on the  NEPA process, t he  processes  of o the r  environmental s t a t u t e s  
that bear on t h e  NEPA process,  the tiaing r e l a t i o n s h i p s  between t h e  NEPA 
proaess and these  o the r  processes ,  a s  well as  timing r e l a t i o n s h i p s  between 
t h e  NEPA process and t h e  development process f o r  po l i c i e s ,  programs, and 
pro jec ts .  This information should be h e l p f u l  not only i n  formula t ing  
e n v i r o m e n t a l  compliance p l ans  but a l w  i n  achiev ing  compliance w i t h  NEPA and 
v a r i o u s  e n v i r o m e n t a l  s t a t u t e s .  The Guide i s  divided i n t o  three p a r t s  w i t h  
related appendices:  Part I provides  guidance for developing environmental 
canpl iance p lans  f o r  DOE a c t i o n s ;  Part I1 i s  devoted t o  NEPA w i t h  detailed 
flowcharts dep ic t ing  t h e  compliance procedures requi red  by CEQ r egu la t ions  
and DOE HEPA guide l ines ;  and P a r t  111 conta ins  a series of flowcharts for 
o the r  federal environmental requiremer,ts t h a t  may apply to  DOE projec ts .  
NTIS  

DOE/EV--O132(Vol. 1 ) 

F i g .  7. Port ion o f  bibliography i n  RA Program data base. 
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as the location of  a docu It is expected that the bibliography 

wfll serve to inform prog staff o f  the existence and locations of 

useful publications and also be useful in generating lists o f  

literature cited in tach Program reports. 

t. 

4.9 FUTURE DATA 

The RA Program was formed in mid-FY 1985. Thus, the vast majority 

of the monitoring programs to be conducted at the ORNL site are just 

now being planned. 

data which are expected to be included in the data base, summaries of 

the anticipated ecological and geohydrological characterization tasks 

are presented in Tables 2 and 3. 

are very preliminary, as evidenced by the 'I?'' (unknowns) listed in the 

tables 

Nevertheless, to illustrate the types and extent of 

It is emphasized that these summaries 

The number of  observations associated with each task can be very 

large. For example, the task to study fish populations (Table 2) is 

expected to yield data on species length, weight, abundance, etc. for 

up to 1,500 fish per quarterly sample; and the samples from the 

groundwater quality detection and plume characterization wells 

(Table 3) will be analyzed for up to 150 parameters or more. 

Data on surface water quality and hydrology are collected by a 

variety of groups at ORNL (e.¶., Environmental and Occupational Safety 

Division, Operations Division, Environmental Sciences Division). 

Sumnaries o f  such data (e.g., daily flows) as they relate to the R A  

Program will be incorporated into the data base to assist in 

calculating water budgets and contaminant loading, 
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Table 2. Preliminary sunmutry of ecological chracteritatiwr mnitorlng tasks 

Task 

W b e r  of Exatple of 
W b e r  of Sampling parmeters Xli ng repetitions frequency recorded 

Instream mitoring 

?libcro benthic invertebrates 12 3 Sarrpledsite Monthly W i e s ,  abundance, 
wight 

F i s h  populations 12 3 Passes Quarterly Species, len th, 
weight, abunfjance 

Fish pop. age structure 6 15 Scalas/site Quarterly Species, .nunber 
(1-2 Sp.1 of annuli 

Fish growth rates 

Periphyton 

Aquatic contarninants 

Nonradioactive 

Radioactive 

6 Harking up Quarterly Species, length, 
weight, tag No., 
location 

to 500 fish 

? ? ? S cies, bianass, 
cKorophy11 a 

4 8-10 Fishlsite Semiannually PCB, Hg (others 
on annual basis) 

4 8-10 Fish1sit.e Semiannually 13'Cs, %, 
9% 

Contantinant fate and transpart ? ? ? 

Terrestrial contaninants ? ? 

knbient toxi ci ty mi tori ng 

Water toxicity (vertebrates) 12 4 

Water toxicity (temporal 1 4 
variabi I i ty) 

Water toxicity (invertebrates) 6 4 

Sedimnt toxicity 

Biological indicators 

6 4 

? Organics, 
radionuclides 

Quarterly % brtality, 
growth rate 

Nonthly S mtality, 
growth rate 

Quarterly S Mortal i ty, 
growth rate 

Annual 1 y Root/shoot 
bianass 

6 8-10 Fish/site Quarterly Blood bio- 
cherni stry, 
histopathology 
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Table 3. Preliminary &ry o f  geohydrological characterization m i t o r i n g  
tasks 

Task 

Example of  
Eiolrlber o f  S a p 1  i ng parameters 

sapl ing sites frequency recorded 

Hydrology 
Piezmter  we1 1s 300 BiFnthly i n i t i a l l y ;  Depth t o  

variable af ter  uater 
2 months, weather 
dependent 

Hydrostat ic-head 10 Hwrl y 
measuring stations 

Grounbater qual i t y  

Detection we1 1s 300 Quarter1 y 

Plune characterization 120 Quarter 1 y 
wells 

Depth t o  
water 

&tdlf, 

CktdlS, 

organ1 cs, 
radionuclides 

organ 1 cs , 
radionuclides 
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5. QUALITY ASSURANCE AND SECURITY 

The sub jec t  o f  hazardous waste d isposal  i s  a " h i g h l y  vis4ble' '  

r e g u l a t o r y  t o p i c ,  as evidenced by t h e  recent  amendments t o  t h e  Resource 

Conservation and Recovery A c t  ( R C R A )  and t h e  pending reau tho r i za t i on  o f  

t h e  Comprehensive Environmental Response, Compensation, and L i a b i l i t y  

Act  (CERCLA). 

v a r i e t y  o f  remedial a c t i o n  s i t e s  and i s  be ing implemented by numerous 

F u r t h e m r e ,  t h e  RA Program a t  ORNL i nvo lves  a wide 

personnel f rom severa l  ORNL d i v i s i o n s .  Therefore, ma in ta in ing  q u a l i t y  

assurance (QA) is an extremely impor tant  component o f  t h e  RA Program. 

Each task  leader  w i t h i n  t h e  RA Program is respons ib le  f o r  developing 

h i s  own QA procedures ( i .e . ,  sampling pro toco ls ,  a n a l y t i c a l  techniques, 

e tc . ) .  Several  measures have been i n s t i t u t e d  o r  planned by DBH s t a f f  

t o  ensure t h a t  t h e  data generated by t h e  var ious tasks have been 

accura te ly  recorded i n  t h e  data base and a r e  pro tec ted  from acc identa l  

o r  unauthor ized access. 

Data a re  handled as th ree  d i f f e r e n t  data se ts  be fore  they  become 

p a r t  o f  t h e  RA Program data base a v a i l a b l e  f o r  i n t e r p r e t a t i o n :  

( I )  raw data, (2)  u n v e r i f i e d  SAS data sets, and (3)  v e r i f i e d  SAS data 

se ts  (Sect. 3.2). A formal logg ing  procedure has been es tab l i shed f o r  

a l l  incoming data. Once t h e  data have been w r i t t e n  as SAS data sets, 

e i t h e r  by e l e c t r o n i c  f i l e  t r a n s f e r  or by manual keyboarding (us ing 

double e n t r y  t o  g r e a t l y  reduce t h e  incfdence o f  undetected typographica l  

e r r o r s ) ,  t h e  i n fo rma t ion  i s  v e r i f i e d  us ing a v a r i e t y  o f  techniques. 

A 100% v i s u a l  i nspec t i on  i s  performed on a l l  p r i n t o u t s .  Simply by 

l ook ing  a t  l i s t s  o f  data, i t  i s  poss lb le  t o  de tec t  problems such as 
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missing values, i n c o r r e c t  un i t s  o f  measure, e tc .  Other 

data v e r i f i c a t i o n  r e l y  on the  use o f  sqmple programming statements 

and p l o t t i n g  procedures o f f e r e d  by t h e  SAS system. 

scattergrams o f  t h e  data can be p l o t t e d  t o  i d e n t i f y  poss ib le  o u t l i e r s  

f o r  f u r t h e r  sc ru t i ny ,  o r  range t e s t s  can be used t o  de tec t  impossible o r  

u n r e a l i s t i c  values (e.g., a pH of  75 instead o f  7.5). When appropr iate,  

such data q u a l i t y  checks a re  done i n  cooperat ion w i t h  t h e  s t a f f  

producing t h e  data. 

v i s u a l l y  i nspec t  t h e  contents o f  t h e  SAS data sets  f o r  unreasonable 

e n t r i e s  before such data become p a r t  o f  t h e  v e r i f i e d  data base. 

For example, 

S t a f f  responsib le  f o r  t h e  data a re  a l s o  asked t o  

As a f u r t h e r  measure t o  c o n t r o l  t h e  accuracy o f  t h e  data, i n t e r n a l  

a u d i t s  o f  t h e  data management system w i l l  be performed a t  random 

i n t e r v a l s  throughout t h e  p r o j e c t .  I n t e r n a l  a u d i t s  w i l l  conform t o  the  

Environmental Sciences D i v i s i o n ' s  ongoing QA Program (Auerbach, 1981). 

It i s  e s s e n t i a l  t h a t  t he  l oca t i ons  o f  a l l  sampling s i t e s  

(e.g., stream survey s i t e s ,  moni tor ing w e l l s )  be recorded c o r r e c t l y .  

This i n fo rma t ion  w i l l  be used f o r  mapping and may be combined w i t h  

r e s u l t s  o f  o the r  d i g i t i z e d  i n fo rma t ion  for a n a l y t i c a l  assessments. 

To t h i s  end, a l l  e x i s t i n g  w e l l s  t o  be used f o r  remedial a c t i o n  

c h a r a c t e r i z a t i o n  and assessment must be f i e l d  checked t o  v e r i f y  t h e i r  

coordinates on t h e  QRNL g r i d .  

The data management system i s  designed t o  p r o t e c t  t he  i n t e g r i t y  o f  

t h e  s tored data, The SAS data sets  are s tored on mass storage volumes 

on t h e  IBM-3033 systems. Present ly,  t h e  volumes a r e  backed up w i t h  

tape copies on a monthly basis.  Access t o  t h e  f i l e s  i s  c o n t r o l l e d  

under t h e  AFC2 s e c u r i t y  system i n s t a l l e d  a t  ORNL. A11 data base f i l e s  
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are  maintained i n  a read-only s ta tus ;  t h a t  i s ,  o t h e r  s t a f f  may read or 

copy f i l e s ,  prov ided they  have t h e  proper  password, b u t  w i l l  n o t  be 

ab le  t o  a l t e r  t h e  f i l e s .  

v e r i f i e d  data base, o n l y  t h e  responsib le  P . I .  can see t h e  data. A f t e r  

t h e  data have been incorporated i n t o  t h e  v e r i f i e d  data base, t h e  P.I. 

and t h e  task  leader  d i r e c t i n g  t h e  work can have read-only access t o  t h e  

data. 

respons ib le  f o r  t h e  data. 

Before t h e  data have been made p a r t  o f  t h e  

All o t h e r  requests must f i r s t  be approved by t h e  task  leader  

This  p r o t e c t i o n  scheme will a l l o w  s t a f f  t o  

per form t h e i r  own data manipulat ions or analyses on dup l ica ted  f i l e s  

w i thou t  j eopard i z ing  t h e  i n t e g r i t y  of t h e  o r i g i n a l  f i l e s  and w i l l  

reduce t h e  l i k e l i h o o d  o f  uninformed or  improper i n t e r p r e t a t i o n  o f  t h e  

data. The o n l y  changes al lowed i n  t h e  o r i g i n a l  f i l e s  w i l l  be by 

DBM s t a f f ,  and a permanent record w i l l  be kept o f  a l l  such changes. 
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