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Preface 

This report provides a detailed comparison of 
the graphic and nongraphic schemas of 
Intergraph Corporation's Environmental 
Resource Management Application (ERMA) 
suite of Windows NT Geographic Information 
System (GIS) software with that of the Tri- 
Service Spatial Data Standards (TSSDS), Release 
1.6. The purposes of the study and subsequent 
report were to: (a) identify areas of the TSSDS 
which require future development, and (b) 
provide assistance to GIS vendors and ERMA 
users in implementing the TSSDS. ERMA was 
selected for this study because it is the 
commercially available GIS-based software 
package available for environmental restoration 
work which currently is the most widely used by 
Department of Defense organizations. Similar 
studies will be conducted for other government 
and commercially available Computer-Aided 
Design and Drafting (CADD)- and GIS-based 
software in the future, as available funds permit. 

The preparation of this report was funded 
through the Tri-Service CADD/GIS Technology 
Center (Tri-Service Center) located at the 
Information Technology Laboratory (TTL), U.S. 
Army Engineer Waterways Experiment Station 
(WES) in Vicksburg, MS. 

The report was prepared under Delivery 
Order No. 7 of the Tri-Service CADD/GIS 
Technology Center Contract No. DACA39-96- 
D-0005. Authors of the report include Mr. M. 
Scott Herbst and Mr. Matthew A. Sanfilippo, 
Michael Baker Corporation. The Tri-Service 
Center Point of Contact and Project Manager for 

completion of the study and development of the 
report was Mr. Bobby Carpenter, ITL. 

The report was prepared under the direction 
of Dr. N. Radhakrishnan, Director, ITL, and 
Messrs. John A. Hood JU, and Harold Smith, 
Acting Chiefs, Tri-Service Center. The Tri- 
Service Center functions under the guidance and 
direction of the Executive Steering Group, which 
is composed of Dr. Get Moy (Navy), present 
chairman of the group, and Messrs. Steven 
Stockton, U.S. Army Corps of Engineers 
(USACE), Charlie Cheung (USACE); Mark 
Meranda (Army); and Gary Erickson (Air Force). 
The goals and objectives of the Tri-Service 
Center are reviewed and guided by the Executive 
Working Group, currently chaired by Mr. Don 
Ritenour (Air Force); and composed of Messrs. 
Dana (Deke) Smith (Navy); Ron Hatwell 
(USACE); M.K. Miles (USACE); Jim Carberry 
(Navy); Thomas Rutherford (OSD); Joseph 
LaVoie (Army); Jeff Huskey (Navy); Paul 
Herold (Coast Guard); and Peter J. Sabo (Army); 
COL William Pearson (Air Force); and Dr. N. 
Radhakrishnan (WES). 

The members of the Tri-Service Center's 
Environmental Field Working Group during 
FY96 included Mr. Christopher Kyburg, 
Southwest Division NAVFACENGCOM, and 
FY96 chairman; Mr. Steven Gonzales, HQ 
NAVFACENGCOM; Mr. Sam Bass, USACE 
HTRW MCX; Mr. Mung Lun Yuen, HQ 
AFCEE; Mr. Phil Hunter, HQ AFCEE; 
Ms. Vicky Cwiertnie, Aberdeen Proving Ground; 
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Mr. Bill Lopp, HQ AETC; Mr. Larry Mann, During the publication of this report, Dr. 
USAE District, Seattle; Mr. Neil Fehr, USAE Robert W. Whalin was the Director of WES, and 
District, Kansas City; Mr. Thomas Stephan, COL Bruce K. Howard, EN, was the 
Northern Division NAVFACENGCOM; Ms. Commander. 
Georgette Myers, Army Environmental Center; 
and Mr. Bobby Carpenter, Tri-Service Center. 

The contents of this report are not to br used for advertising, publication, 
or promotional purposes. Citation of trade names does not constitute an 
official endorsement or approval of the use of such commercial products. 



1    Introduction 

This document compares the environmental 
portion of the Tri-Service Spatial Data Standards 
(TSSDS) to the default data structure provided 
with Intergraph Corporation's Environmental 
Resource Management Application (ERMA) 
software. 

Purpose 

The purpose of this comparison analysis was 
to evaluate the ability of the ERMA product to 
support the data structures, attributes, and 
domains required by the TSSDS. It was not the 
intent of this project to revise the TSSDS 
nongraphic schema to mirror or comply with the 
requirements of ERMA, because the TSSDS 
nongraphic schema has been designed to provide 
reporting and analysis capability beyond that of 
ERMA. This report was prepared to provide 
guidance to Department of Defense (DoD) 
personnel and their contractors who may be 
implementing the TSSDS and may be using the 
ERMA suite of products. This report will be 
used by the Tri-Service Computer Aided 
Drafting and Design (CADD)/Geographic 
Information Systems (GIS) Technology Center 
(the Center) to help determine areas for further 
development of the TSSDS, and it will be 
provided to Intergraph Corporation for their use 
in potentially developing a TSSDS-compliant 
ERMA package. 

Applicability 

This report is applicable to all DoD project 
management and technical design personnel 
involved in the acquisition of the services of 
environmental GIS contractors or the 
development of TSSDS-compliant ERMA 
databases. This report would also be useful to 
environmental contractors who are involved with 
the development of TSSDS-compliant ERMA 
databases for DoD organizations. 

This comparison was originally prepared 
using Version 1.4 of the TSSDS; however, it has 
been updated to reflect changes pursuant to 
Version 1.6, which was released by the Center in 
January 1997. 

Background 

As more environmental cleanup and 
restoration projects within the DoD begin to take 
advantage of the capabilities of GIS, use of the 
environmental portions of the TSSDS has been 
increasing. 

Until recently, few off-the-shelf applications 
have existed to help environmental restoration 
managers take advantage of the power of GIS for 
their projects. In the past several years, a few 
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software companies have begun releasing 
environmental-restoration GIS products. One of 
these products is Intergraph's ERMA software. 
Intergraph Corporation has developed the ERMA 
product to perform environmental GIS within the 
popular Modular GIS Environment (MGE) 
family of products. Because the Intergraph 
ERMA products are approved under the Naval 
Facilities CAD2 Contract, use of these products 
is expanding with the DoD for environmental 
applications. 

As DoD project managers began 
implementing the ERMA software and 
configuring it to become TSSDS-compliant, it 
became clear to the Center that a duplication of 
effort was taking place from project to project. 
Therefore, the Center developed this report to 
provide DoD project managers with a baseline 
comparison of the default ERMA data schema 
with the TSSDS. 

Intergraph was contacted about participating 
in the development of this report, but did not 
participate in its completion. Intergraph has been 
provided with copies of this report. 

Comparison Analysis 
Development Process 

This report was prepared by Michael Baker 
Corporation (420 Rouser Road, Airport Office 
Park, Building 3, Coraopolis, PA 15108) through 
Contract No. DACA39-96-D-0005 with the Tri- 
Service CADD/GIS Technology Center, U.S. 
Army Engineer Waterways Experiment Station, 
3909 Halls Ferry Road, Vicksburg, MS 39180- 
6199. 

Several detailed matrices were constructed to 
provide a comparison of the TSSDS as it applies 
to environmental restoration projects with the 
functionality that comes with the off-the-shelf 
ERMA product These matrices compare the 
table structures, domain sets, and symbology that 
accompany both products. The purpose for this 
comparison was to determine if the ERMA 

software application could be easily adapted to 
fully support the environmental components of 
the TSSDS for performing environmental 
restoration GIS applications. 

The first step in the comparison process was 
to compare the domain sets delivered with the 
TSSDS Release 1.6 and ERMA's default 
domains. This process was accomplished using a 
two-tiered approach; the first tier was a 
comparison of entire domain sets (Appendix 
A.1), and the second tier was the actual domain- 
value-to-domain-value comparison (Appendix 
A.2), which was prepared to provide complete 
documentation of the differences between the 
two products. These two matrices were 
developed by using the ERMA domain values as 
the "baseline," then mapping the corresponding 
TSSDS values to the ERMA values. 

Instructions for Reading the 
Comparison Matrices 

When reading the domain-value-to-domain- 
value matrix, all of the ERMA values are listed 
first, then they are "mapped" across to the 
corresponding values in the appropriate TSSDS 
domain set If there is no corresponding TSSDS 
domain value for a particular ERMA domain 
value, "None" appears in column 5 and "N/A" 
appears in the comments column (column 6). In 
the event that the TSSDS domain set contained 
values that were not represented in the 
corresponding ERMA set, these "additional" 
values were listed following the last ERMA 
value (the value "None" will appear in the 
ERMA column [column 3] for each of the 
"additional" TSSDS domain values). If a row is 
shaded, the actual domain values were different, 
but had the same (or equivalent) definitions. It 
should be noted that the value definitions are 
listed exactly as they were listed in the TSSDS 
and in the ERMA software. If a definition 
appears to be incomplete, it is likely because of 
truncations caused by database field lengths that 
were shorter than the actual definitions. Finally, 
text appearing in bold in columns 4 and 6 is not 
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actually part of the definitions, but is provided to the ERMA product as the baseline for 
give additional information for the reader. comparison, with the corresponding TSSDS 

values mapped accordingly. 
The table and symbology comparison 

matrices were completed using the values from 
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2    Software and Schema Specifications 

Overview of the ERMA Suite 
of Products 

The Intergraph ERMA suite of products was 
designed to provide a spatial data management, 
analysis, and presentation tool for environmental 
cleanup projects. It is intended to provide 
integrated tools to manage site information, 
perform technical analysis applications, and 
provide advanced visualization of a site's 
environmental aspects. 

The Intergraph ERMA product is composed 
of three main modules. All three modules are 
part of Intergraph's MGE family of products. 

As tested, the ERMA system requires the use 
of other products to make the software opera- 
tional. These products included Microsoft 
Windows NT, MicroStation CAD software, the 
MGE Basic Nucleus software for Windows NT, 
the MGE Basic Administrator, a relational 
database management system (RDMS), and 
database server software such as Intergraph's 
Relational Interface System Server (RIS). RIS 
allows the user to select from RDMS packages 
such as ORACLE, INGRES, INFORMIX, DBS, 
RDB, and SYBASE. 

The following are short descriptions of the 
basic functionality of the ERMA modules: 

ERMA Data Manager - The ERMA Data 
Manager is the basis for the other ERMA 
modules and is a required piece of the ERMA 

package. The ERMA Site Geologist and ERMA 
Groundwater Modeler cannot be used without 
ERMA Data Manager. The ERMA Data 
Manager provides the basic tools for managing, 
analyzing, reporting, and posting sample data 
(point data) from the RDMS onto maps, 
drawings, tables, etc. A wide range of sampling 
information can be used with the ERMA Data 
Manager, including soil, air, groundwater, 
surface water, sediment, etc. The ERMA Data 
Manager provides database tools and basic 
mapping utilities to allow the user to integrate 
and manage point data (such as sampling 
locations) in a graphic environment 

The ERMA Data Manager stores the sample 
locations (or point features) in database tables 
rather than in separate graphic files. This allows 
for the management of the sample locations that 
were collected at various locations during various 
sampling events (i.e., temporal data). 

Some specific functions of the ERMA Data 
Manager are: 

a. Creating new base maps (two-dimen- 
sional/three-dimensional (2-D/3-D)) and 
performing basic file management 
functions. 

b. Posting data (typically sample results) to 
active design files and creating bubble 
maps. 
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c. Performing map utility functions such as 
scaling posted data and map symbols and 
placing map borders. 

d. Creating pie charts, stiff diagrams, bar 
charts, and scatter plots. 

e. Entering/editing/reviewing data in the 
project database. 

/    Creating basic database reports. 

The ERMA Data Manager module is deliv- 
ered with a default database schema which can be 
used with the product. Although ERMA does 
not require the use of this schema, changing the 
schema may affect the performance of the 
product This will be discussed in further detail 
later in this report. A default ERMA Data 
Manager schema was used for the TSSDS 
comparison analysis in the report. 

ERMA Site Geologist - The ERMA Site 
Geologist requires the use of the ERMA Data 
Manager as described above. The ERMA Site 
Geologist shares a common project database with 
the ERMA Data Manager. The ERMA Site 
Geologist adds database tools to aid in the 
management and manipulation of a project's 
geologic data. This includes the generation of 
boring logs, cross sections, monitoring well 
construction records, etc. The ERMA Site 
Geologist uses the RIS access to extract the 
necessary information from the RDMS to allow 
for creation of these products. The ERMA Site 
Geologist uses MicroStation to create and post 
drawings. 

Some specific functions of the ERMA Site 
Geologist are: 

a. Creating cross sections and boring logs in 
MicroStation using data from the RDMS. 

b. Posting geologic information on active 
design files. 

c. Organizing wells and borings into 
logically grouped well lists. 

d. Entering/editing/reviewing data in the 
project database. 

e. Building well and boring log display 
templates. 

ERMA Groundwater Modeler - The ERMA 
Groundwater Modeler requires the use of the 
ERMA Data Manager as described above. The 
ERMA Groundwater Modeler is designed to 
provide an interface between the ERMA suite of 
products (the GIS environment) and the 
MODFLOW, MODPATH, and MT3D 
groundwater models (which are included). The 
ERMA Groundwater Modeler provides pre- and 
post-processing functions for these groundwater 
models. 

Software Specifications Used 
for the Comparison Analysis 

The specific ERMA software packages used 
in this comparison consisted of the Naval 
Facilities CAD2 Contract CLIN Number 
A019CU/Part Number SJBY429 (ERMA 
Groundwater Modeler for Windows NT), CLIN 
Number A019CWPart Number SJBY430 
(ERMA Site Geologist for Windows NT), and 
CLIN Number A019CW/Part Number SJBY431 
(ERMA Data Manager for Windows NT). The 
RDMS used in this comparison was Oracle 7 for 
Windows NT. 

Overview of the 
Environmental TSSDS 

The subset of TSSDS tables and domains that 
are applicable to environmental restoration and 
compliance work are largely confined to the 
environmental hazards entity set of the TSSDS; 
however, tables from other entity sets ("geology" 
for example) would be required in order to 
perform all of the functions that are represented 
in the ERMA products. 
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It is important to note that to develop an 
environmental database using the TSSDS as a 
foundation would allow much more "room" to 
accommodate a wider variety of environmental 
data, such as tank information, air pollution 
hazards, and with the release of the TSSDS 1.6, 
additional functionality to track indoor hazards 
such as asbestos. The greatest limitation of the 
TSSDS is its rather overwhelming appearance, 
which makes it initially difficult to implement for 
a user who has little experience with RDMSs or 
GIS. 

Table 1 includes all of the tables in Release 
1.4 of the TSSDS which could be used in the 
implementation of an environmental GIS. Note 
that not all of the tables listed are applicable to 
the ERMA product, and by consequence, were 
not investigated for this report. 

information and analytical results, and 
three tables which contain optional 
domain values. 

Minimum Geology Schema - All the 
tables in both of the aforementioned 
Schemas, plus eight additional tables for 
storing well and geologic data, as well as 
additions to the MGE feature table. 

Basic Environmental / Geology 
Schema - All of the tables in the above 
schemas, plus three additional tables for 
storing well completion data, sample data, 
and other down-hole test data, as well as 
four additional columns in the well table 
(which is in the Minimum Geology 
Schema). For the purposes of this report, 
this schema was used for all comparisons 
to the TSSDS. 

Overview of the ERMA Default 
Schema 

The ERMA default schema enables the GIS 
user to maintain a wide variety of analytic and 
geologic data that are produced during typical 
environmental site investigations. The ability to 
customize the default database structure gives the 
user a great deal of flexibility in managing and 
organizing the data. 

When setting up a project with ERMA, the 
user is able to choose from the four pre-defined 
project schemas that come with the software, or a 
user-defined schema may be selected provided 
that it conforms to the default configuration of 
the ERMA schemas. The four pre-defined 
schemas are: 

a.   Minimum Database Schema - The 
minimum schema required for successful 
operation of the basic GIS components 
that underlie the ERMA software. 

It is critical to note, however, that the "learn- 
ing curve" for successful implementation of the 
ERMA system is somewhat steep. In order to 
harness the full capabilities of this suite of soft- 
ware products, the intended user should have a 
strong working knowledge of what an RDMS is 
and how it functions, the ability to work within 
the MicroStation environment, and some famil- 
iarity with MGE. Even with these prerequisites, 
implementing this system with historical data 
involves a large investment in data preparation 
before the first map or cross section can be 
generated. Additionally, the documentation that 
accompanies these products is not easily 
digested, which adds to the level of frustration 
and loss in productivity during the initial "ramp 
up" phase of ERMA implementation. Once these 
obstacles are surmounted, however, the ERMA 
software provides a powerful and highly custom- 
izable vehicle for performing environmental GIS 
analyses. 

Basic Environmental Schema - All the 
tables in the Minimum Database Schema, 
plus four tables for storing basic sampling 
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3    Results of Comparison Analysis 

Overall, it was determined that the ERMA 
software could be easily configured to utilize the 
TSSDS environmental schema for basic 2-D GIS 
applications that manage general sample and well 
location information, environmental sample data, 
and analytic results. Complications with the use 
of the ERMA software to perform more complex, 
3-D GIS applications (for the maintenance and 
display of geologic cross sections information, 
and so forth) may arise due to the ERMA soft- 
ware's dependence on certain portions of the 
geology schema remaining unaltered. (See page 
1-12 in ERMA Data Dictionary, Appendix B). 
Extensive modifications to these portions of the 
ERMA schema should be made only under the 
guidance of Intergraph's technical support staff to 
avoid any loss in software functionality. 

The following paragraphs summarize the 
comparison analysis, and are organized by matrix 
type- 

Domain Comparison 

The following describe the findings of the 
domain comparison analysis. These items are 
further explained in Appendix A.2. 

a.   ERMA does not differentiate between the 
original (1986) U.S. Environmental Pro- 
tection Agency (EPA) method SW-846 
and the 1992 revision of this method. 
The TSSDS does make this distinction. 

a. 

In the TSSDS domain, env-analytical 
method code values that end with an "A" 
reflect EPA revisions/updates to that par- 
ticular method. The most recent revisions 
of some analytic methods were not incor- 
porated into ERMA's corresponding 
domain set (Analysis Method). The 
domains that are impacted are: 

- SW6010 vs. SW6010A 
- SW7061 vs. SW7061A 
- SW8040 vs. SW8040A 

It should be noted that it is the ERMA 
domain set that contains the outdated 
domains, making it the "deficient" 
domain set Additionally, several of the 
ERMA analytic methods for which there 
are no corresponding values in the 
TSSDS were not found in any of the EPA 
methods documentation. Through discus- 
sions with Intergraph, it was determined 
that these values were most likely the 
result of work imported from the Air 
Force Installation Restoration Program 
Information Management System 
(TRPIMS) data structure. 

The following domain sets have major 
differences: 

~     Well Type (13403) vs. well - 
construction type 
Drilling Method (13404) vs. geology 
- drill/excavation method 
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-     Fill or Seal Type (13407) vs. 
geology - constr/fill mat code 

b.   The lack of a Chemical Abstract Services 
(CAS) Number domain set in the TSSDS 
is perhaps the most noteworthy finding of 
the domain comparison process. Such a 
domain would be helpful in the TSSDS, 
as many common environmental contam- 
inants are commonly referred to by differ- 
ent synonyms depending on the labora- 
tory that performs environmental sample 
analyses, risk analyst and chemist prefer- 
ences, and so forth. CAS numbers pro- 
vide a common reference that removes 
the confusion and ambiguity that may 
result from the use of synonyms to 
describe chemical compounds present in 
the environment 

Table and Attribute 
Comparison 

The following items summarize the findings 
relative to the table and attribute comparison 
analysis. These findings are further illustrated in 
Appendix A.3. 

a.   The TSSDS do not currently contain all 
of the tables/attributes that are used for 
the geologic applications that the Inter- 
graph Site Geologist module performs. 
As a result, the default Environ- 
mental/Geology Schema in the ERMA 
product has tables that do not have direct 
"matches" in the TSSDS. For example, 
the tables sectjine and sect_yert in 
ERMA store information about cross 
section lines and section line vertices, 
respectively. These tables are populated 
by the software as a result of user inputs 
while in the graphics portion of the pro- 
duct, and consequently are not to be 
modified by the user outside the actual 
application. Because these tables are 
utilized by the software, it stands to 
reason that the TSSDS would not have 

comparable tables because the TSSDS 
was developed as a non-platform specific 
set of standards. 

b. The TSSDS has no comparable table to 
the ERMA table lithology. The closest 
table that could be found is the TSSDS 
table gelthbdk, which is the geology - 
lithology table for bedrock information. 
The gelthbdk table allows for the hori- 
zontal definition of lithology boundaries, 
but not the vertical definition. The 
ERMA lithology table allows for the 
vertical definition of soil types and bed- 
rock lithologies. This information is used 
for the creation of boring logs and cross 
sections. 

c. The TSSDS has no comparable table for 
the ERMA table down_hole_test. This 
table is used to store information about 
tests that are conducted in wells (e.g., 
SPT, CPT, VST, slug tests, etc.). 

d. Additionally, the TSSDS lacks compa- 
rable tables for most of the tables that 
ERMA uses in the geology portion of the 
schema (see matrix). Because the proper 
operation of the Site Geologist module 
relies on the schema delivered with the 
software remaining intact, the Site Geo- 
logist software would have to be modified 
for it to function properly with the 
TSSDS. Otherwise, the user could add 
the additional ERMA required tables to a 
TSSDS compliant schema to potentially 
allow for the module to operate (see 
Chapter 4). 

e. Many of the TSSDS tables have redun- 
dant information that could be eliminated 
prior to utilizing the TSSDS for ERMA 
schema development. Many of these 
redundancies have been illustrated in the 
matrix, and notations have been made 
concerning from which tables these 
redundant attributes could be eliminated 
if the ERMA schema is used as the 
"baseline." 
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/    If the goal of the environmental GIS 
system is to maintain environmental 
sample data, as well as general moni- 
toring well and other sample location data 
for 2-D spatial data posting and analysis, 
the TSSDS may be very easily incor- 
porated into the ERMA software. How- 
ever, if the goal of a GIS system using the 
Intergraph products is to be able to utilize 
additional MGE modules (such as Site 
Geologist) for cross section generation 
and so forth, more extensive changes will 
need to be made (see Chapter 4). 

Symbology Comparison 

The following describe the findings of the 
symbology comparison analysis. These items are 
further explained in Appendix A.4. 

have a corresponding graphic entity in the 
TSSDS (e.g., Salt Water Disposal Well, 
Abandoned Oil Well, etc.). For most DoD 
installation GIS work, however, the lack of these 
environmental graphic entities in the TSSDS is 
probably not crucial. 

b. Release 1.4 of the TSSDS included an 
index file for the geologic patterns (to use 
for cross sections and so forth); however, 
the actual graphics were not available. 

c. Most of the line styles specific to the 
ERMA product are not defined in the 
TSSDS for the same reason that many of 
the tables in ERMA do not have TSSDS 
counterparts - they are specific to the Site 
Geologist Module. The only line style 
that is common between the packages is 
the contour line (ERMA code GC_CMJ). 

CL Many of the pre-defined font symbols that 
come with the ERMA product do not 
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4    Recommendations to Improve 
ERMA/TSSDS Compatibility 

The level of effort necessary to achieve 
compatibility of the ERMA product with the 
TSSDS is varied depending on the type of GIS 
application to be implemented. If the goal of the 
environmental GIS system is to maintain envi- 
ronmental sample data, as well as general moni- 
toring well and other sample location data for 
2-D spatial data posting and analysis, the TSSDS 
may be very easily incorporated into the ERMA 
software. This may be achieved by simply modi- 
fying the delivered domain sets that accompany 
the ERMA product to support the TSSDS 
domains, and by defining TSSDS-compliant 
tables prior to project creation in ERMA. 
However, if the goal of a proposed GIS system 
using the Intergraph products is to be able to use 
additional MGE modules (such as Site Geologist) 
for cross section generation and so forth, more 
extensive and more difficult changes/additions 
would have to be completed. 

Intergraph was unable to provide information 
on the level of effort that would be required to 
provide a fully TSSDS-compatible default 
schema with their ERMA product. 

Suggestions for 2-D 
ERMA/TSSDS Compliance 

For a simple 2-D environmental GIS 
application, the TSSDS tables listed in Table 2 

could be substituted for ERMA tables with minor 
modifications. 

These table substitutions, with the corre- 
sponding changes to attribute names (see 
Appendix A.3), would provide a basic GIS 
system with the capability to maintain analytic 
results and spatial data that would provide basic 
2-D GIS mapping/posting capabilities (the func- 
tionality inherent in ERMA's Basic Environ- 
mental Schema), as well as the contouring 
functionality provided via MGE Modeler. In 
terms of general GIS functionality, this system 
may be adequate for a wide variety of user 
applications which do not require the mainte- 
nance of geologic data or well construction 
details. Note that this model does not include 
any changes to the Minimum Database Schema, 
which contains the required "core" GIS tables 
upon which ERMA relies to operate within the 
MGE framework. For a more detailed visual 
description of the entire ERMA data model, refer 
to page 1-22 in the ERMA Data Dictionary 
(Appendix B). 

Suggestions for 3-D 
ERMA/TSSDS Compliance 

Although the ERMA Data Dictionary warns 
against making extensive changes to the Basic 
Geology Schema for 3-D GIS applications, 
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TSSDS-compliant geology tables could be 
substituted for the existing ERMA tables under 
the following conditions: 

a. The TSSDS adopts additional tables that 
would enable a GIS user to store vertical 
geologic data such as depth intervals of 
specific lithologic units and the corre- 
sponding U.S. Geological Survey (USGS) 
codes for these intervals, depth intervals 
of specific stratigraphic units, and so 
forth. 

b. The end user has a strong understanding 
of Structured Query Language to provide 
the ERMA software with the database 
joins and views required to interpret these 
tables and post the data to a 3-D section 
accordingly. 

For example, as previously stated, the TSSDS 
table gelthbdk only contains attributes for area- 
type analysis, whereas the ERMA lithology table 
is configured to maintain vertical data (depths). 

Therefore, if the users implement the sug- 
gested 2-D changes described above, coupled 
with the changes outlined below, a fully 
TSSDS/ERMA project could potentially be 
created. To allow the system to handle moni- 
toring well construction details, lithology and 
geology information, and so on, the tables shown 
in Table 3 could be modified and substituted for 
use with ERMA. 

It is important to note that the ERMA schema 
is not a normalized database schema. For exam- 
ple, the ERMA tables well_sample_data and 
sample_data contain much of the same infor- 
mation, and, depending on user preferences and 
project requirements, these tables could be 
"combined" into one table, thereby eliminating 
much unnecessary data duplication (it is for this 
reason that TSSDS table ehchasam is shown as 
the corresponding table to well_sample_data in 
the table above). 

The key relationships that ERMA describes in 
the Data Dictionary (Appendix B) are also not 
actually created at the database level, but are 
enforced through ERMA itself. This could create 
problems for a user in terms of referential 
integrity if the user chooses to load data into the 
project database without using ERMA. 

It is also important to point out that many of 
the geology-oriented tables that appear in the 
ERMA schema do not have matching tables in 
the TSSDS. If the demand for GIS systems that 
can support geologic and lithologic data is high, 
then these table types could be incorporated into 
the TSSDS in subsequent releases. If this is the 
case, it is recommended that the tables to be 
added to the TSSDS be developed independent 
of the current ERMA configuration for reasons of 
platform independence and database performance 
mentioned earlier. 
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TABLE NAME 
gelthbdk 

getecflt 

gesurfet 

getecsei 

gesurgeo 

getecevn 

getecvlc 

hysubaqf 

hysurfet 

hyflpflz 

hysubgwt 

hyhdbply 

hycznbuf 

hycznshr 

hysurwbd 

hysurchn 

hysurcrs 

hyhdbwts 

TABLE 1 

ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 
ENTITY SET NAME 

geology 

geology 

geology 

geology 

geology 

geology 

geology 

hydrography 

hydrography 

hydrography 

hydrography 

hydrography 

hydrography 

hydrography 

hydrography 

hydrography 

hydrography 

hydrography 

ENTITY CLASS NAME 
geologyjithology 

geology_tectonic 

geology_surface 

geology_tectonic 

geology_surface 

geology_tectonic 

geology_tectonic 

hydrography_subsurface 

hydrography_surface 

hydrographyjloodplain 

hydrography_subsurface 

hydrography_hydrobasin 

hydrography_coastal_zone 

hydrography_coastal_zone 

hydrography_surface 

hydrography_surface 

hydrography_surface 

hydrography_hydrobasin 

DEFINITION 
This table contains data 
about bedrock. 
This table contains data 
about geologic faults of 
fault zones. 
This table contains data 
about specific geologic 
features such as caves or 
sinkholes. 
This table contains data 
about seismic risk zones. 

This table contains data 
about surface geology. 
This table contains data 
about volcanic events or 
eruptions.  
This table contains data 
about volcanoes. 
This table contains data 
about aquifers.  
This table contains data 
about specific 
hydrographic features. 
This table contains data 
about flood zones. 
This table contains data 
about ground water. 
This table contains data 
about playas.  
This table contains data 
about shoreline buffer 
areas. 
This table contains data 
about shorelines or 
coastlines. 
This table contains data 
about surface bodies of 
water. 
This table contains data 
about channels. 
This table contains data 
about surface water 
courses. 
This table contains data 
about watersheds. 



TABLE 1 
ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 

TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 

hywetbuf hydrography hydrography_wetland This table contains data 
about wetland buffer 
areas. 

hywetlnd hydrography hydrography_wetland This table contains data 
about wetlands. 

sogenunt soil soil_general This table contains data 
about areas of the Earth's 
surface with similar soil 
characteristics and 
content. 

sogensmp soil soil_general This table contains data 
about soil sampling sites. 

sogenres soil soil_general This table contains data 
about soil sample results. 

sogentax soil soiLgeneral This table contains data 
about soil taxonomic 
classification including soil 
series descriptions used to 
organize, group, and 
communicate knowledge 
about soils. 

ehsitaoc environmental_hazards env_haz_site_management This table contains data 
about an area of potential 
concern. 

ehsitdod environmental_hazards env_haz_site_management This table contains data 
about a department of 
defense environmental 
hazards site which is not 
separately addressed. 

ehsitepa environmental_hazards env_haz_site_management This table contains data 
about a. superfund site. 

ehsitfud environmental_hazards env_haz_site_management This table contains data 
about a department of 
defense formerly used 
defense site. 

ehsitirp environmental_hazards env_haz_site_management This table contains data 
about a department of 
defense installation 
restoration program site. 

ehgencrz environmental_hazards env_haz_general This table contains data 
about a contamination 
reduction zone. 

ehgendcl environmental_hazards env_haz_general This table contains data 
about a decontamination 
line. 



TABLE 1 

ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 
TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 
ehgenedp environmental_hazards env_haz_general This table contains data 

about an equipment 
decontamination pad 

ehgenexz environmentaLhazards env_haz_general This table contains data 
about an exclusion zone. 

ehgenocp environmental_hazards env_haz_general This table contains data 
about an onsite command 
post. 

ehgensga environmental_hazards env_haz_general This table contains data 
about a staging area. 

ehgensic environmental_hazards env_haz_general This table contains data 
about a site information 
center. 

ehgensra environmental_hazards env_haz_general This table contains data 
about a seasonal 
restriction area. 

ehgensuz environmental_hazards env_haz_general This table contains data 
about a support zone. 

ehgenwwt environmental_hazards env_haz_general This table contains data 
about a washdown water 
tank. 

ehhmwast environmental_hazards env_haz_hazmat_hazwaste_manage This table contains data 
about an aboveground 
storage tank. 

ehpolhwd environmental_hazards env_haz_general_pollution This table contains data 
about hazardous waste 
disposal area. 

ehhmwhsa environmental_hazards env_haz_hazmat_hazwaste_manage This table contains data 
about a contained 
hazardous 
materiel/hazardous waste 
storage area. 

ehmrmmwd environmental_hazards env_haz_munitions_remediation This table contains data 
about munitions waste 
disposal area. 

ehhmwust environmentaLhazards env_haz_hazmat_hazwaste_manage This table contains data 
about an underground 
storage tank. 

ehremopu environmental_hazards env_haz_pollution_remediation This table contains data 
about an operable unit. 

ehsitpro environmentaLhazards env_haz_site_management This table contains data 
about an environmental 
hazards remediation or 
restoration project. 



TABLE 1 
ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 

TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 

ehremtsa environmentaljiazards env_haz_pollution_remediation This table contains data 
about a temporary 
stockpile area. 

ehremexa environmentaLhazards env_haz_pollution_remediation This table contains data 
about an excavation area. 

ehchaspt environmental_hazards env_haz_characterization This table contains data 
about an environmental 
field sample (i.e., soil, 
sediment, ground water, 
surface water, or exterior 
air) collection location. 

ehhmwcma environmentaLhazards env_haz_hazmat_hazwaste_manage This table contains data 
about a contained 
hazardous chemical 
materiel. 

ehhmwmem environmentaLhazards env_haz_hazmat_hazwaste_manage This table contains data 
about contained 
hazardous medical 
materiel. 

ehhmwrma environmentaLhazards env_haz_hazmat_hazwaste_manage This table contains data 
about contained 
radioactive materiel. 

ehmmwcem environmentaLhazards env_haz_munmat_munwaste_manage This table contains data 
about contained explosive 
munitions. 

ehmmwbwm environmentaLhazards env_haz_munmat_munwaste_manage This table contains data 
about contained biological 
warfare munitions 
materiel. 

ehmmwchm environmentaLhazards env_haz_munmat_munwaste_manage This table contains data 
about contained chemical 
warfare munitions 
materiel. 

ehhmwcwa environmentaLhazards env_haz_hazmat_hazwaste_manage This table contains data 
about contained chemical 
waste. 

ehhmwmew environmentaLhazards env_haz_hazmat_hazwaste_manage This table contains data 
about contained medical 
waste. 

ehhmwmiw environmentaLhazards env_haz_hazmat_hazwaste_manage This table contains data 
about contained mixed 
waste. 

ehhmwrwa environmentaLhazards env_haz_hazmat_hazwaste_manage This table contains data 
about contained 
radioactive waste. 



TABLE 1 

ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 
TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 

ehmmwbww environmental_hazards env_haz_munmat_munwaste_manage This table contains data 
about contained biological 
warfare waste. 

ehmmwcww environmental_hazards env_haz_munmat_munwaste_manage This table contains data 
about contained chemical 
warfare waste. 

ehmmwoew environmentaLhazards env_haz_munmat_munwaste_manage This table contains data 
about contained ordnance 
and explosive waste. 

ehswmamo environmentaLhazards env_haz_solid_waste_management This table contains data 
about an ash monofill. 

ehswmcfa environmental_hazards env_haz_solid_waste_management This table contains data 
about a solid waste 
composting facility. 

ehswmcll environmentaLhazards env_haz_solid_waste_management This table contains data 
about a landfill cell. 

ehswmcom environmentaLhazards env_haz_solid_waste_management This table contains data 
about a solid waste 
compactor. 

ehswrncop environmentaLhazards env_haz_solid_waste_management This table contains data 
about landfill leachate or 
gas collection piping. 

ehswmgcw environmentaLhazards env_haz_solid_waste_management This table contains data 
about a landfill gas 
collection well. 

ehswmgfl environmentaLhazards env_haz_solid_waste_management This table contains data 
about a landfill gas flare 
station. 

ehchagmp environmentaLhazards env_haz_characterization This table contains data 
about a gas monitoring 
probe. 

ehswmgtc environmentaLhazards env_haz_solid_waste_management This table contains data 
about a landfill gas 
transport compressor. 

ehswmgtp environmentaLhazards env_haz_solid_waste_management This table contains data 
about a landfill gas 
treatment plant. 

ehswminc environmentaLhazards env_haz_solid_waste_management This table contains data 
about a solid waste 
incinerator. 

ehswmlcs environmentaLhazards env_haz_solid_waste_management This table contains data 
about a landfill leachate 
collection sump. 



TABLE 1 
ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 

TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 

ehswmlep environmental_hazards env_haz_solid_waste_management This table contains data 
about a landfill leachate 
transport pump. 

ehswmlfl environmental_hazards env_haz_solid_waste_management This table contains data 
about a solid waste landfill. 

ehswmlrd environmental_hazards env_haz_solid_waste_management This table contains data 
about a landfill runoff 
drain. 

ehswmltp environmental_hazards env_haz_so!id_waste_management This table contains data 
about a landfill leachate 
treatment plant. 

ehswmmcf environmental_hazards env_haz_solid_waste_management This table contains data 
about a solid waste 
materiel recovery 
collection facility. 

ehswmrra environmental_hazards env_haz_solid_waste_management This table contains data 
about a landfill runoff 
retention area. 

ehswmswd environmental_hazards env_haz_solid_waste_management This table contains data 
about a solid waste dump. 

ehswmsws environmental_hazards env_haz_solid_waste_management This table contains data 
about a solid waste 
stockpile. 

ehswmswt environmental_hazards env_haz_solid_waste_management This table contains data 
about a solid waste 
transfer station. 

ehswmtrp environmental_hazards env_haz_solid_waste_management This table contains data 
about landfill leachate or 
qas transport piping. 

ehgwtiso environmental_hazards env_haz_groundwater_pollution This table contains data 
about a groundwater 
pollution isoline. 

ehmrmbww environmentaljiazards env_haz_munitions_remediation This table contains data 
about a biological warfare 
waste polluted area. 

ehsoiche environmental_hazards env_haz_soil_pollution This table contains data 
about a chemical waste 
polluted soil area. 

ehpolpsp environmental_hazards env_haz_general_pollution This table contains data 
about a pollution source 
point. 

ehsoirad environmental_hazards env_haz_soil_pollution This table contains data 
about a radioactive waste 
polluted soil area. 



TABLE NAME 
ehmrmcww 

ehsoimed 

ehsoimix 

ehpolnsp 

ehmrmoew 

ehgwtplu 

ehempeme 

ehempems 

ehempprl 

ehempscf 

ehempsct 

ehempsrf 

TABLE 1 
ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 

ENTITY SET NAME 
environmental_hazards 

environmental hazards 

environmental_hazards 

ENTITY CLASS NAME 
env_haz_munitions_remediation 

env_haz_soil_pollution 

env_haz_soil_pollution 

environmental hazards 

environmental_hazards 

environmental_hazards 

env_haz_general_pollution 

env_haz_munitions_remediation 

env_haz_groundwater_pollution 

environmental_hazards env_haz_emergency_preparedness 

environmental_hazards 

environmental_hazards 

environmental_hazards 

env_haz_emergency_preparedness 

env_haz_emergency_preparedness 

env_haz_emergency_preparedness 

environmental_hazards env_haz_emergency_preparedness 

ehempsrs 

ehbdhiah 

environmental_hazards 

environmental_hazards 

environmental_hazards 

env_haz_emergency_preparedness 

env_haz_emergency_preparedness 

env_haz_bldg_hazard_remediation 

ehbdhldh environmental_hazards env_haz_bidg_hazard_remediation 

DEFINITION 
This table contains data 
about a chemical warfare 
waste polluted area. 
This table contains data 
about a medical waste 
polluted soil area.  
This table contains data 
about a mixed (radioactive 
& chemical) waste polluted 
soil area. 
This table contains data 
about a nonpoint source 
pollution area.  
This table contains data 
about an ordnance and 
explosive waste polluted 
area. 
This table contains data 
about a groundwater 
pollution plume.  
This table contains data 
about an emergency 
eyewash.  
This table contains data 
about an emergency 
shower. 
This table contains data 
about a potential pollution 
release location. 
This table contains data 
about a spill containment 
feature. 
This table contains data 
about a spill containment 
tank. 
This table contains data 
about a spill response 
feature. 
This table contains data 
about a spill response 
staging area.  
This table contains data 
about an indoor air 
hazard. 
This table contains data 
about a lead hazard. 



TABLE 1 
ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 

TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 

ehhmwhsb environmental_hazards env_haz_hazmat_hazwaste_manage This table contains data 
about a contained 
hazardous 
material/hazardous waste 
storage building 

ehchamwl environmental_hazards env_haz_characterization This table contains data 
about a groundwater 
monitoring well. 

gesubbhl geology geology_subsurface This table contains data 
about a borehole or 
boring. 

ehchamst environmental_hazards env_haz_characterization This table contains data 
about an exterior air 
quality monitoring station 
(i.e., located outside of a 
building or structure). 

ehchamag environmental_hazards env_haz_characterization This table contains data 
about a magnetometer 
detection location. 

ehhmwcpp environmental_hazards env_haz_hazmat_hazwaste_manage This table contains data 
about contained 
petroleum product. 

ehhmwcpw environmentaLhazards env_haz_hazmat_hazwaste_manage This table contains data 
about contained 
petroleum waste. 

ehsoipet environmentaLhazards env_haz_soil_pollution This table contains data 
about a petroleum waste 
polluted soil area. 

ehmmwrmm environmentaLhazards env_haz_munmat_munwaste_manage This table contains data 
about contained 
radioactive munitions 
materiel. 

ehmmwrmw environmentaLhazards env_haz_munmat_munwaste_manage This table contains data 
about contained 
radioactive munitions 
waste. 

ehchasam environmentaLhazards env_haz_characterization This table contains data 
about a field sample 
collection occurence. 

ehchalab environmentaLhazards env_haz_characterization This table contains data 
about the laboratory 
analysis of a field collected 
sample which yields a 
chemical result. 



TABLE 1 

ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 
TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 
ehchares environmental_hazards env_haz_characterization This table contains a 

summary of the chemical 
results of the laboratory 
analysis of a field collected 
sample. 

ehbdhacm environmental_hazards env_haz_bldg_hazard_remediation This table contains data 
about an asbestos 
containing materiel. 

ehsitsit environmental_hazards env_haz_site_management This table contains basic 
data about an 
environmental hazards 
site. 

ehairche environmental_hazards env_haz_air_pollution This table contains data 
about air polluted with 
chemical waste or 
emissions. 

ehairiso environmental_hazards env_haz_air_pollution This table contains data 
about an air pollution 
isoline. 

ehairmed environmental_hazards env_haz_air_pollution This table contains data 
about air polluted with 
medical waste or 
emissions. 

ehairmix environmental_hazards env_haz_air_po!lution This table contains data 
about air polluted with 
mixed waste or emissions. 

ehairpet environmental_hazards env_haz_air_pollution This table contains data 
about air polluted with 
petroleum waste or 
emissions. 

ehairplu environmental_hazards env_haz_air_pollution This table contains data 
about an air pollution 
plume. 

ehairrad environmental_hazards env_haz_air_pollution This table contains data 
about air polluted with 
radioactive waste or 
emissions. 

ehgwtche environmental_hazards env_haz_groundwater_po!lution This table contains data 
about groundwater 
polluted with chemical 
waste. 

ehgwtmed environmental_hazards env_haz_groundwater_pollution This table contains data 
about groundwater 
polluted with medical 
waste. 



TABLE 1 

ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 
TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 
ehgwtmix environmental_hazards env_haz_groundwater_pollution This table contains data 

about groundwater 
polluted with mixed waste. 

ehgwtpet environmental_hazards env_haz_groundwater_pollution This table contains data 
about groundwater 
polluted with petroleum 
waste. 

ehgwtrad environmental_hazards env_haz_groundwater_pollution This table contains data 
about groundwater 
polluted with radioactive 
waste. 

ehsedche environmental_hazards env_haz_sediment_pollution This table contains data 
about sediment polluted 
with chemical waste. 

ehsediso environmental_hazards env_haz_sediment_pollution This table contains data 
about a sediment pollution 
isoline. 

ehsedmed environmental_hazards env_haz_sediment_pollution This table contains data 
about sediment polluted 
with medical waste. 

ehsedmix environmental_hazards env_haz_sediment_pollution This table contains data 
about sediment polluted 
with mixed waste. 

ehsedpet environmental_hazards env_haz_sediment_pollution This table contains data 
about sediment polluted 
with petroleum waste. 

ehsedplu environmental_hazards env_haz_sediment_pollution This table contains data 
about a sediment pollution 
plume. 

ehsedrad environmental_hazards env_haz_sediment_pollution This table contains data 
about sediment polluted 
with radioactive waste. 

ehsoiiso environmental_hazards env_haz_soil_pollution This table contains data 
about a soil pollution 
isoline. 

ehsoiplu environmental_hazards env_haz_soil_pollution This table contains data 
about a soil pollution 
plume. 

ehswtche environmental_hazards env_haz_surface_water_pollution This table contains data 
about surface water 
polluted with chemical 
waste. 

ehswtiso environmental_hazards env_haz_surface_water_pollution This table contains data 
about a surface water 
pollution isoline. 
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TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 
ehswtmed environmental_hazards env_haz_surface_water_pollution This table contains data 

about surface water 
polluted with medical 
waste. 

ehswtmix environmental_hazards env_haz_surface_water_pollution This table contains data 
about surface water 
polluted with mixed waste. 

ehswtpet environmental_hazards env_haz_surface_water_pollution This table contains data 
about surface water 
polluted with petroleum 
waste. 

ehswtplu environmentaLhazards env_haz_surface_water_poliution This table contains data 
about a surface water 
pollution plume. 

ehswtrad environmenta!_hazards env_haz_surface_water_pollution This table contains data 
about surface water 
polluted with radioactive 
waste. 

ehbdhbdh environmentaLhazards env_haz_bldg_hazard_remediation This table contains basic 
data about a building with 
environmental hazards. 

ehhmwhsl environmental hazards env_haz_hazmat_hazwaste_manage This table contains general 
data about a bulk or 
contained hazardous 
materiel/hazardous waste 
storage location (e.g., 
area, building, room, or 
tank). 

ehmmwmsl environmental hazards env_haz_munmat_munwaste_manage This table contains general 
data about a bulk or 
contained munitions 
materiel/munitions waste 
storage location (e.g., 
area, building, room). 

hysurwsc hydrography hydrography_surface This table contains data 
about surface and 
subsurface water sources. 
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TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 

gesublic geology geology_subsurface This table contains an 
interpreted description of a 
lithoiogic interval at a 
particular location (e.g., 
borehole). A set of 
lithoiogic interpretations 
makes up the 
interpretation of the 
lithoiogic column at a 
location. 

gesublit geology geology_subsurface This table contains a 
description of a lithoiogic 
interval at a particular 
location (e.g., borehole). 
A set of lithoiogic 
descriptions makes up the 
description of the lithoiogic 
column at the particular 
location. 

gesubsti geology geology_subsurface This table contains a 
classification description of 
the interpreted 
stratigraphic column for a 
defined area (e.g., an 
installation). Multiple 
columns may be 
constructed for a single 
defined area, allowing 
multiple interpretations 
using different criteria 

gesubstu geology geology_subsurface This table contains a 
description of a single unit 
of the interpreted 
stratigraphic column for a 
defined area (e.g., an 
installation). Common 
names of formal geologic 
nomenclature may be 
used. 

ehairasp environmental hazards env_haz_air_pollution This table contains data 
about a specific location 
where air emissions or air 
pollution originates. 
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TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 
ehairpsa environmental hazards env_haz_air_pollution This table contains data 

about a defined area 
where air emissions or air 
pollution originate. 

ehchagwm environmental hazards env_haz_characterization This table contains data 
about a groundwater 
monitoring station. 

ehchaswm environmental hazards env_haz_characterization This table contains data 
about a surface water 
monitoring station. 

ehhmwhma environmental hazards env_haz_hazmat_hazwaste_manage This table contains data 
about an area designated 
for the storage of 
contained hazardous 
materiels. 

ehhmwhmb environmental hazards env_haz_hazmat_hazwaste_manage This table contains data 
about a building 
designated for the storage 
of contained hazardous 
materiels. 

ehhmwhml environmental hazards env_haz_hazmat_hazwaste_manage This table contains basic 
data about a location 
designated for the storage 
of contained hazardous 
materiels. 

ehhmwhmr environmental hazards env_haz_hazmat_hazwaste_manage This table contains data 
about a room designated 
for the storage of 
contained hazardous 
materiels. 

ehhmwhmv environmental hazards env_haz_hazmat_hazwaste_manage This table contains data 
about a secured vault or 
cabinet designated for the 
storage of contained 
hazardous materiels. 

ehhmwhsr environmental hazards env_haz_hazmat_hazwaste_manage This table contains data 
about a room designated 
for the storage of 
contained hazardous 
waste. 

ehhmwhsv environmental hazards env_haz_hazmat_hazwaste_manage This table contains data 
about a secured vault or 
cabinet designated for the 
storage of contained 
hazardous waste. 



TABLE 1 
ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 

TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 
ehhmwpcb environmental hazards env_haz_hazmat_hazwaste_manage This table contains data 

about contained 
polychlorinated biphenyls 
(e.g., electrical 
transformers, etc.).  

ehpolaoc environmental hazards env_haz_general_pollution This table contains data 
about a polluted area of 
concern located within an 
environmental hazards 
site. 

ehpolcon environmental hazards env_haz_general_pollution This table contains data 
about contaminants at a 
polluted area of concern. 

ehpolszn environmental hazards env_haz_genera!_pollution This table establishes the 
relationship between an 
environmental hazards 
investigative zone and an 
environmental hazards 
site. 

ehpolzon environmental hazards env_haz_general_pollution This table contains data 
about a zone which 
represents geographically 
contiguous investigative 
units amenable to 
management as a single 
remedial investigation. 

ehreminc environmental hazards env_haz_pollution_remediation This table contains data 
about a pollution 
remediation incinerator. 

ehremmat environmental hazards env_haz_pollution_remediation This table contains data 
concerning the pollution 
remediation operable unit 
target matrix and 
contaminants. 

ehremsog environmental hazards env_haz_pollution_remediation This table establishes the 
relationship between a 
pollution remediation 
operable unit (from Table 
ehremopu), environmental 
hazards site group (from 
Table ehsitgrp), 
environmental hazards 
investigative zone (from 
Table ehpolzon), and an 
environmental hazard. 



TABLE 1 

ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 
TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 
ehremtdu environmental hazards env_haz_pollution_remediation This table contains data 

about a pollution 
remediation thermal 
desorption unit. 

ehsitali environmental hazards env_haz_site_management This table contains data 
about a site alias name. 

ehsitath environmental hazards env_haz_site_management This table establishes the 
relationship between an 
environmental hazards 
regulatory authority (from 
Table ehsitreg) and an 
environmental hazards 
site (from Table ehsitsit). 

ehsitcon environmental hazards env_haz_site_management This table contains data 
about the general category 
or type of site 
contamination at an 
environmental hazards 
site. 

ehsitgrp environmental hazards env_haz_site_management This table contains data 
identifying an arbitrary 
grouping of sites for 
management, technical, or 
regulatory purposes. 

ehsitmat environmental hazards env_haz_site_management 
This table contains data 
about the general category 
or type of polluted matrix 
at an environmental 
hazards site. 

ehsitpol environmental hazards env_haz_site_management This table establishes the 
relationship between the 
general category of site 
contamination (from Table 
ehsitcon), the general 
category of polluted matrix 
(from Table ehsitmat), 
and an environmental 
hazards site (from Table 
ehsitsit). 

ehsitreg environmental hazards env_haz_site_management This table contains data 
about an environmental 
hazards regulatory 
authority. 



TABLE 1 

ENVIRONMENTAL TSSDS TABLES (RELEASE 1.6) 
TABLE NAME ENTITY SET NAME ENTITY CLASS NAME DEFINITION 

ehsitsgp environmental hazards env_haz_site_management This table establishes the 
relationship between an 
environmental hazards 
site group and an 
environmental hazards 
site. 

ehsituse environmental hazards env_haz_site_management This table contains data 
about past usage of an 
environmental hazards 
site. 

ehtnkast environmental hazards env_haz_regulated_tank_manage This table contains data 
about aboveground 
storatge tanks. 

ehtnkfrm environmental hazards env_haz_regulated_tank_manage This table contains data 
about regulated tank 
farms. 

ehtnktnk environmental hazards env_haz_regulated_tank_manage This table contains data 
about a fuel or chemical 
storage tank regulated by 
an environmental 
regulatory authority. 

ehtnkust environmental hazards env_haz_regulated_tank_manage This table contains data 
about underground 
storatge tanks. 

Source: Tri-Service Spatial Data Standards Release 1.6 



Table 2 
Suggestions for 2-D ERMA/TSSDS Compliance 

ERMA Table 
Name 

ERMA Join 
Column 

TSSDS Table 
Name 

TSSDS Join 
Column 

sample_location location_name ehchaspt sam_pt_id 

sample_data sample_id ehchasam chasam id 

analytic_methods sample_id ehchalab chasam id 

analytic_results sample_id ehchares chasam_id 

Table 3 
Suggestions for 3-D ERMA/TSSDS Compliance 

ERMA Table 
Name 

ERMA Join 
Column 

TSSDS Table 
Name 

TSSDS Join 
Column 

well_sample_data well name ehchasam chabhl id 

down_hole_test N/A NONE N/A 

well_completion well name ehchamwl chabhl id 

well official name ehchamwl chabhl id 

strat_pen N/A NONE N/A 

strat_name N/A NONE N/A 

fluid_pen N/A NONE N/A 

fluid N/A NONE N/A 

lithology N/A NONE N/A 



Appendix A 
Instructions for Reading the Comparison 
Matrix 

When reading the domain-value-to-domain- 
value matrix, all of the ERMA values are listed 
first, then they are "mapped" across to the corre- 
sponding values in the appropriate TSSDS 
domain set. If there is no corresponding TSSDS 
domain value for a particular ERMA domain 
value, "None" appears in column 5 and "N/A" 
appears in the comments column (column 6). In 
the event that the TSSDS domain set contained 
values that were not represented in the corre- 
sponding ERMA set, these "additional" values 
were listed following the last ERMA value (the 
value "None" will appear in the ERMA column 
[column 3] for each of the "additional" TSSDS 
domain values). If a row is shaded, the actual 
domain values were different, but had the same 

(or equivalent) definitions. It should be noted 
that the value definitions are listed exactly as 
they were listed in the TSSDS and in the ERMA 
software. If a definition appears to be incom- 
plete, it is likely because of truncations caused 
by database field lengths that were shorter than 
the actual definitions. Finally, text appearing in 
bold in columns 4 and 6 is not actually part of 
the definitions, but is provided to give additional 
information to the reader. 

The table and symbology comparison matri- 
ces were completed using the values from the 
ERMA product as the baseline for comparison, 
with the corresponding TSSDS values mapped 
accordingly. 

Appendix A Instructions for Reading the Comparison Matrix A1 



APPENDIX A.1 
DOMAIN COMPARISON 

SET TO SET MAP 

ERMA DOMAIN ERMA MSLINK VALUE ERMA DOMAIN 
DESCRIPTION 

CORRESPONDING 
TSSDS DOMAIN 

Fluid Type 10245 Abbreviated names for 
fluids in the project area. 

well - fluid type 

Main Lithology 10250 Describes the 
composition of the rocks 
at a site in terms of 
color, mineralogic 
makeup, and grain size. 

env-lithology type 

Collection Method 13201 Describes the manner in 
which a sample was 
obtained. 

None* 

Sampling Equipment 13202 Instruments or other 
machinery used to 
collect an environmental 
sample. 

env-sampling equipment 

Sampling Location Type 13203 Describes from where an 
environmental sample 
was collected. 

env-location class code 

Sampling Type 13204 Describes the sample 
type from a QA/QC 
perspective. 

env-sample type code 

Sample Matrix 13205 Describes the medium of 
a particular 
environmental sample. 

env-sample matrix type 

Analysis Protocol 13206 Describes the analysis 
protocol used for a 
specific environmental 
sample 

env-reference sample 
QC code 

Partition or Analysis 
Class 

.13207 Broad category of types 
of compounds or 
analytes being analyzed 
for in a sample. 

None 

Analysis Method 13208 Specific method used by 
a laboratory to analyze 
an environmental sample 

env-analytical method 
code 

Analysis Basis 13209 Describes the basis 
under which a laboratory 
reports its results. 

env-analytical result 
basis 

Appendix A.1  Domain Comparison Set to Set Map A3 



APPENDIX A.1 
DOMAIN COMPARISON 

SET TO SET MAP 

ERMA DOMAIN ERMA MSLINK VALUE ERMA DOMAIN 
DESCRIPTION 

CORRESPONDING 
TSSDS DOMAIN 

Extraction Method 13210 Describes a standard 
laboratory protocol for 
the preparation / 
extraction of an 
environmental sample 
for analysis. 

env-extraction method 
code 

Column Type 13211 Describes the column 
used in the laboratory 
analysis of a sample. 

None 

Value Name 13212 Abbreviated versions of 
the names of 
compounds/analytes in 
environmental samples. 

env-parameter label 
code 

CAS Number 13213 The Chemical Abstract 
Services numbers for 
the compounds or 
analytes in 
environmental samples. 

None 

Value Qualifier 13214 A qualifier that applies to 
an analytic result. 

env-parameter value 
qualifier 

QA Qualifier 13215 A qualifier that applies 
when there is reason to 
believe that the quality of 
a result is suspect. 

env-laboratory note 

Sampling Location 
Status 

13216 Derived from EPA's 
GRITS, used to describe 
the relative quality of the 
sampling location. 

None 

Well Status 13401 Describes the relative 
condition / operational 
status of a well. 

well - well status 

Well Type 13402 Value that describes the 
type of well or boring. 

well - well type 
classification 

Completion Method 13403 Value that describes the 
type or method of well 
completion. 

well - construction type 

Drilling Method 13404 Describes the equipment 
/ method used to install a 
well. 

geology - drill / 
excavation meth 

Casing Status 13405 Describes the status of 
the well casing. 

None 

A4 Appendix A.1  Domain Comparison Set to Set Map 



APPENDIX A.1 
DOMAIN COMPARISON 

SET TO SET MAP 

ERMA DOMAIN ERMA MSLINK VALUE ERMA DOMAIN 
DESCRIPTION 

CORRESPONDING 
TSSDS DOMAIN 

Casing or Screen 
Material 

13406 Describes the type of 
material of which the well 
casing or screen is 
fabricated. 

geology - casing material 
type OR well- 
protective casing mat 

Fill or Seal Type 13407 Describes the material 
used as fill for, or to be 
used as a seal for a well. 

geology - constr/fill mat 
code 

Screen Type 13408 A description of the type 
of screen installed in a 
well. 

None 

Pump Type 13409 Describes the type of 
pump installed in a well. 

env - sampling 
equipment 

The Tri Services Domain set env - sample method is more equipment-oriented. 

Appendix A.1  Domain Comparison Set to Set Map A5 
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APPENDIX A.3 
TABLE TO TABLE / ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

samplejocation ehchaspt creation_date NONE This attribute is 
common to all ERMA 
tables, and therefore 
will not be repeated 
henceforth. 

revision_date NONE This attribute is 
common to all ERMA 
tables, and therefore 
will not be repeated 
henceforth. 

mslink datalink This attribute is 
common to all ERMA 
tables, and therefore 
will not be repeated 
henceforth. 

mapid map_id NONE 
fcode NONE NONE 
location_name sam_pt_id NONE 
location_status dispostn_d NONE 
location_type spt_d NONE 
reference_elev NONE this attribute is 

synonymous with 
datum_elev in 
TSSDS table 
ehchasam. 

ref_elev_descrp NONE this attribute is 
synonymous with 
datum_desc in the 
TSSDS table 
ehchasam. 

lonqitude NONE NONE 
latitude NONE NONE 
easting ecoord NONE 
northing ncoord NONE 
NONE meta_id Common to all 

TSSDS tables - will 
not be repeated for 
subsequent tables. 

NONE media_id Common to all 
TSSDS tables - will 
not be repeated for 
subsequent tables. 
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APPENDIX A.3 
TABLE TO TABLE / ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

samplejocation 
(continued) 

ehchaspt 
(continued) 

NONE coord_id Common to all 
TSSDS tables - will 
not be repeated for 
subsequent tables. 

NONE hazsite_id Common to all 
TSSDS tables - will 
not be repeated for 
subsequent tables. 

NONE instin_id Common to all 
TSSDS tables - will 
not be repeated for 
subsequent tables. 

NONE hasprojjd NONE 
NONE user_flag NONE 
NONE ltccode_d NONE 
NONE lprcode_d NONE 
NONE locdesc NONE 
NONE localias NONE 
NONE locid NONE 
NONE estdate NONE 
NONE loc_method NONE 
NONE contrjd NONE 
NONE do id NONE 
NONE estcomp_id NONE 
NONE owner d NONE 
NONE own_stus_d NONE 
NONE owner_ty_d NONE 
NONE cond_d NONE 
NONE date last NONE 
NONE comments NONE 

sample_data ehchasam 

Note: soil samples 
may also be 
recorded in TSSDS 
table sogensmp. 

Table ehchasam 
may also be used 
for the ERMA table 
weli_sample_data. 

samplejd chasarrud NONE 
location_name sam_pt_id NONE 
samp_event_grp NONE NONE 
collection_date s date NONE 
collection_time s_time NONE 
collection meth sammet d NONE 
sampling_equip sameqp_d NONE 
sample_type s_type_d NONE 
sample_matrix s_matrix_d NONE 
remarks comments NONE 
NONE ltccode_d The attribute 

ltccode_d already 
appears in TSSDS 
table ehchaspt. 
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TABLE TO TABLE / ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

sample_data 
(continued) 

ehchasam 
(continued) 

NONE locdesc The attribute locdesc 
already appears in 
TSSDS table 
ehchaspt. 

NONE elev_uom NONE 
reference_elev datum_elev The attribute 

reference_elev is in 
the ERMA table 
well_sample_data. 

ref_elev_descrp datum_desc The attribute 
ref_elev_descrp is in 
the ERMA table 
well_sample_data. 

top_depth s_depth The attribute 
top_depth is in the 
ERMA table 
well_sample_data. 

bottom_depth e_depth The attribute 
bottom_depth is in 
the ERMA table 
well_sample_data. 

NONE depth_uom NONE 
NONE lotctlnum The attribute 

lotctlnum already 
appears in TSSDS 
table ehchaiab. 

NONE samclas_d NONE 
NONE weather_d NONE 
NONE preserv_d NONE 

analytic_methods ehchaiab sample_id chasam_id NONE 
lot control_num lotctlnum NONE 
lab name lab_id NONE 
lab_sample_id chalab_id NONE 
lab_recd_date NONE NONE 
case number NONE NONE 
sdg number rept_num NONE 
lab_rpt_name NONE NONE 
analysis_protocol rsqccod_d NONE 
analysis_class NONE NONE 
analysis_method anmcode_d NONE 
analysis_basis basis_d NONE 
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TABLE TO TABLE / ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

analytic_methods 
(continued) 

ehchalab 
(continued) 

extract_method exmcode d NONE 
extraction_date extdate NONE 
extraction_time NONE NONE 
analysis_date anadate NONE 
analysis_time anatime NONE 
column_type NONE NONE 
NONE labcode NONE 
NONE parval The corresponding 

ERMA attribute for 
the TSSDS attribute 
parval resides in the 
ERMA table 
analytic_results. 

NONE pval_uom_d The corresponding 
ERMA attribute for 
the TSSDS attribute 
pval_uom_d resides 
in the ERMA table 
analytic_results. 

NONE parlabel_d The corresponding 
ERMA attribute for 
the TSSDS attribute 
parlabel_d resides in 
the ERMA table 
analytic_results. 

NONE s_matrix_d The attribute locdesc 
already appears in 
TSSDS table 
ehchaspt. 

NONE s_type_d The attribute locdesc 
already appears in 
TSSDS table 
ehchaspt. 

NONE parun The corresponding 
ERMA attribute for 
the TSSDS attribute 
parun resides in the 
ERMA table 
analytic_results. 

NONE expected NONE 
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TABLE TO TABLE / ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

NONE labdl The corresponding 
ERMA attribute for 
the TSSDS attribute 
labdl resides in the 
ERMA table 

analytic methods ehchalab 

analytic_results. 

NONE parvq_d The corresponding 

(continued) (continued) ERMA attribute for 
the TSSDS attribute 
parvq_d resides in 
the ERMA table 
analytic_results. 

NONE epaflags The corresponding 
ERMA attribute for 
the TSSDS attribute 
epaflags resides in 
the ERMA table 
analytic_resuits. 

NONE paratyp_d NONE 
NONE controll_d NONE 
NONE pvccod_d NONE 
NONE rldlqual_d NONE 
NONE lab_note_d NONE 
NONE comments NONE 

analytic_results ehchares sample_id chasam_id NONE 
sample_partition NONE NONE 
measured_value parval NONE 
value_units pval_uom_d NONE 
value_name parlabeLd NONE 
cas number NONE CAS Numbers are a 

valuable tool in the 
identification of a 
chemical compound 
or element. It is 
recommended that 
CAS Numbers be 
incorporated into the 
TSSDS. 

detectionjimit labdl NONE 
totaLerror parun NONE 
value_qualifier parvq_d NONE 
qa_qualifier epaflags NONE 
NONE chares_id NONE 
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TABLE TO TABLE / ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

NONE chalab_id The attribute 
chalabjd already 
appears in TSSDS 
table ehchalab. 

NONE labcode The attribute 

analytic_results 
(continued) 

ehchares 
(continued) 

labcode already 
appears in TSSDS 
table ehchalab. 

NONE anadate The attribute 
anadate already 
appears in TSSDS 
table ehchalab. 

NONE rept_num The attribute 
rept_num already 
appears in TSSDS 
table ehchalab. 

NONE s_matrix_d The attribute 
s_matrix_d already 
appears in TSSDS 
table ehchasam. 

NONE s_type_d The attribute 
s_type_d already 
appears in TSSDS 
table ehchasam. 

NONE lotctlnum The attribute 
lotctlnum already 
appears in TSSDS 
table ehchalab. 

NONE sam_pt_id The corresponding 
ERMA attribute 
{location_name) for 
the TSSDS attribute 
sam_pt_id resides 
as a key column in 
other tables. 

NONE ltccode_d The attribute 
Itccodejd already 
appears in TSSDS 
table ehchaspt. 

NONE s_date The attribute sjdate 
already appears in 
TSSDS table 
ehchasam. 

NONE validate d NONE 
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TABLE TO TABLE / ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

NONE locdesc The attribute locdesc 
already appears in 
TSSDS table 
ehchasam. 

well 

well 
(continued) 

ehchamwl 

ehchamwl 
(continued) 

Note: Some infor- 
mation may also be 
maintained in the 
TSSDS table 
gesubbhl, which 
stores geologic 
borehole data. 
ERMA maintains a 
separate table for 
detailed well con- 
struction data called 
welLcompletion. 

officiaLname chamwUd NONE 
ref elevation datum_elev NONE 
totaLdepth totdepth NONE 
longitude NONE NONE 
latitude NONE NONE 
easting NONE NONE 
northing NONE NONE 
angle NONE NONE 
azimuth NONE NONE 
well_status mwlstat_d NONE 
well_type NONE NONE 
welLowner NONE NONE 
completion_methd NONE NONE 
NONE r_state_id NONE 
NONE start_date This attribute 

corresponds to the 
attribute 
drill_start_date in the 
ERMA table 
welLcompletion. 

NONE comp_date This attribute 
corresponds to the 
attribute 
drill_compl_date in 
the ERMA table 
welLcompletion. 

NONE datum_desc NONE 
NONE elev_u_d NONE 
NONE gsurf_elev NONE 
NONE startdep NONE 
NONE cas_sdepth This attribute 

corresponds to the 
attribute 
casing_top_elev in 
the ERMA table 
welLcompletion. 
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TABLE TO TABLE / ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

NONE cas_edepth This attribute 
corresponds to the 
attribute 
casing_bot_depth in 
the ERMA table 
welLcompletion. 

NONE depth_u_d NONE 
NONE casdiam This attribute 

corresponds to the 
attribute 
casing_inner_dia in 
the ERMA table 

well ehchamwl 

welLcompletion. 
NONE diam_u_d NONE 
NONE well desc NONE 
NONE dcontr id This attribute 

(continued) (continued) corresponds to the 
attribute contractor 
in the ERMA table 
welLcompletion. 

NONE sbdepth This attribute 
corresponds to the 
attribute 
screen_top_depth in 
the ERMA table 
welLcompletion. 

NONE scrlength This attribute 
corresponds to the 
attribute 
screenjength in the 
ERMA table 
welLcompletion. 

NONE cmccode_d This attribute 
corresponds to the 
attribute 
drilling_method in 
the ERMA table 
welLcompletion. 

NONE scrn_u_d NONE 
NONE scrdiam This attribute 

corresponds to the 
attribute 
screen_diameter in 
the ERMA table 
welLcompletion. 

Appendix A.3 Table to Table / Attribute to Attribute Comparison Matrix A157 



APPENDIX A.3 
TABLE TO TABLE /ATTRIBUTE TO ATTRIBUTE COMPARISO N MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

NONE soua NONE 
NONE pcontr_id NONE 
NONE contractid NONE 
NONE pctopen NONE 
NONE subbhljd NONE 
NONE geozone_d This attribute 

corresponds to the 
attribute 

well 
(continued) 

ehchamwl 
(continued) 

strat_comp_zone in 
the ERMA table 
welLcompletion. 

NONE casemat_d 
This attribute 
corresponds to the 
attribute casingjype 
in the ERMA table 
welLcompletion. 

NONE locprox_d NONE 
NONE geohydcLd NONE 
NONE pcasingm_d NONE 
NONE sam_pt_id 
NONE comments This attribute 

corresponds to the 
attribute remarks in 
the ERMA table 
welLcompletion. 

NONE coordjd The attribute 
coordjd links the 
table ehchamwl to 
the appropriate 
coordinate 
information in the 
table ehchaspt. 

down_hole_test NO CORRESPOND- 
ING TSSDS TABLE. 

welLcompletion NO CORRESPOND- 
ING TSSDS TABLE. 

welLname NONE The ERMA attribute 
welljame 
corresponds with the 
TSSDS attribute 
chamwljd in table 
ehchamwl. 
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TABLE TO TABLE /ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

Npte: Much of the hole_diameter NONE The ERMA attribute 
attribute information hole_diameter 
contained in the corresponds with the 
well_completion TSSDS attribute 
table is maintained in bhdiam in table 
the TSSDS table 
ehchamwi. 

gesubbhl. 
drill_start_date NONE The ERMA attribute 

drill_start_date 
corresponds with the 
TSSDS attribute 
start_date in table 
ehchamwi. 

drill_compl_date NONE The ERMA attribute 
drill_compl_date 
corresponds with the 
TSSDS attribute 
comp_date in table 

well_completion NO CORRESPOND- 
ehchamwi. 

drilling_method NONE The ERMA attribute 
ING TSSDS TABLE. drilling_method 

corresponds with the 
TSSDS attribute 
cmccodejd in table 
ehchamwi. 

contractor NONE The ERMA attribute 
contractor 
corresponds with the 
TSSDS attribute 
dcontrjd in table 
ehchamwi. 

driller name NONE NONE 
strat_comp_zone NONE The ERMA attribute 

strat_comp_zone 
corresponds with the 
TSSDS attribute 
geozone_d in table 
ehchamwi. 

casing_top_elev NONE The ERMA attribute 
casing_top_elev 
corresponds with the 
TSSDS attribute 
cas_sdepth in table 
ehchamwi. 
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TABLE TO TABLE / ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE 

well_completion 

CORRESPONDING 
TSSDS TABLE 

NO CORRESPOND- 
ING TSSDS 
TABLE. 

ERMA ATTRIBUTE* 

casing_bot_depth 

casing_inner_dia 

casing_outer_dia 
casing_status 
casing_type 

seaLtype 
seal_top_depth 
seal_bot_depth 
filLtype 
fill_top_depth 

ll_bot_depth 
screen_type 
screen_material 
screen diameter 

screen_slot_size 
screenjength 

CORRESPONDING 
TSSDS ATTRIBUTE 
NONE 

NONE 

NONE 
NONE 
NONE 

NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 

NONE 
NONE 

COMMENTS 

The ERMA attribute 
casing_bot_elev 
corresponds with the 
TSSDS attribute 
cas_edepth in table 
ehchamwl. 
The ERMA attribute 
casing_inner_dia 
corresponds with the 
TSSDS attribute 
casdiam in table 
ehchamwl. 
NONE 
NONE 
The ERMA attribute 
casing_type 
corresponds with the 
TSSDS attribute 
casemat_d in table 
ehchamwl. 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
NONE 
The ERMA attribute 
screen_diameter 
corresponds with the 
TSSDS attribute 
scrdiam in table 
ehchamwl. 
NONE 
The ERMA attribute 
screenjength 
corresponds with the 
TSSDS attribute 
schength in table 

[ehchamwl.  
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TABLE TO TABLE /ATTRIBUTE TO ATTRIBUTE COMPARISON MATRIX 

ERMA TABLE CORRESPONDING 
TSSDS TABLE 

ERMA ATTRIBUTE* CORRESPONDING 
TSSDS ATTRIBUTE 

COMMENTS 

screen_top_depth NONE The ERMA attribute 
screen_top_depth 
corresponds with the 
TSSDS attribute 
sbdepth in table 
ehchamwi. 

screen_bot_depth NONE NONE 
pump_type NONE NONE 
pump_depth NONE NONE 
pump_instal_date NONE NONE 
pump_id NONE NONE 
remarks NONE The ERMA attribute 

remarks 
corresponds with the 
TSSDS attribute 
comments in table 
ehchamwi. 

lithology NO CORRESPOND- 
ING TSSDS TABLE. 

^        ; 

strat_pen NO CORRESPOND- 
ING TSSDS TABLE. 

*:-:8-:S:$:-:&&^ 

fluid_pen NO CORRESPOND- 
ING TSSDS TABLE. 

strat_unit NO CORRESPOND- 
ING TSSDS TABLE. 

fluid NO CORRESPOND- 
ING TSSDS TABLE. 

sectjine NO CORRESPOND- 
ING TSSDS TABLE. 

sect_vert NO CORRESPOND- 
ING TSSDS TABLE. 

NOTES: * indicates that detailed definitions of ERMA attributes appear in the attached data dictionary. 
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APPENDIX A.4 
ENVIRONMENTAL SYMBOLOGY COMPARISON: 

COMMON FEATURES 
FEATURE ERMA SYMBOL TSSDS SYMBOL 

Water Supply Well (    ) 

fcode: E0028 
font: 101 
symbol: T 

O 
symbol: WTWELL 
library: utwat 
notes: none 

Water Level / Date 
▼ 
X 

fcode: E0010 
font: 101 
symbol: j 

*W 

symbol: gtwldl 
library: sogen 
notes: none 

Angle Core 
X 

fcode: E0005 
font: 101 
symbol: e 

X 

e 
symbol: gtacad 
library: gelth 
notes: none 

Core Penetrometer 

fcode: E0008 
font: 101 
symbol: h 

X 
I   ül 
Mi 

symbol: gtcnh 
library: söget 
notes: none 

Undisturbed Sample 
X 
# 

fcode: E0009 
font:101 
symbol: i 

symbol: gtceus 
library: sogen 
notes: exploratory 

boring. 

Piezometer Location 

fcode: E0004 
font: 101 
symbol: d 

M\ 
symbol: gtcebp 
library: sogen 
notes: exploratory 
boring/piezometer 
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ENVIRONMENTAL SYMBOLOGY COMPARISON: 

COMMON FEATURES 
FEATURE ERMA SYMBOL TSSDS SYMBOL 

Dry Hole/Abandoned 
Well* ^> A 

fcode: N/A symbol: gtdhaw 
font:101 library: sogen 
symbol: B notes: none 

Oil Well* • ß) •W 
fcode: N/A symbol: gtoiwl 
font: 101 library: getec 
symbol: C notes: none 

Gas Well* 
# -fr 

fcode: N/A symbol: gtgswl 
font: 101 library: getec 
symbol: E notes: none 

Proposed Exploration 1 O 
fcode: E0003 symbol: gtpesb 
font: 101 library: sogen 
symbol: c notes: none 

Washboring X 
• No Symbol 

fcode: E0001 symbol: 
font: 101 library: 
symbol: a notes: 

Vertical Core X 
O No Symbol 

fcode: E0002 symbol: 
font: 101 library: 
symbol: b notes: 
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ENVIRONMENTAL SYMBOLOGY COMPARISON: 

COMMON FEATURES 
FEATURE ERMA SYMBOL TSSDS SYMBOL 

Standard Penetration 
Test Hole 

fcode: E0006 
font: 101 
symbol: f 

No Symbol 

symbol: 
library: 
notes: 

Standard Penetration 
Test Core K 

fcode: E0007 
font: 101 
symbol:g 

No Symbol 

symbol: 
library: 
notes: 

Water Well • 

fcode: E0012 
font: 101 
symbol: I 

No Symbol 

symbol: 
library: 
notes: 

Dual Completion Well ® 
fcode:E0013 
font: 101 
symbol: m 

No Symbol 

symbol: 
library: 
notes: 

Purge Well 

fcode:E0014 
font: 101 
symbol: n 

No Symbol 

symbol: 
library: 
notes: 

Prime Well 

fcode: E0015 
font: 101 
symbol: o 

No Symbol 

symbol: 
library: 
notes: 
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ENVIRONMENTAL SYMBOLOGY COMPARISON: 

COMMON FEATURES 
FEATURE ERMA SYMBOL TSSDS SYMBOL 

Water Monitor Well £ No Symbol 

fcode:E0016 symbol: 
font: 101 library: 
symbol: p notes: 

Surface Samples A No Symbol 

fcode:E0017 symbol: 
font: 101 library: 
symbol: q notes: 

Location O No Symbol 

fcode:E0018 symbol: 
font: 101 library: 
symbol: r notes: 

Sampling Well ® No Symbol 

fcode:E0019 symbol: 
font: 101 library: 
symbol: s notes: 

Stab Well df No Symbol 

fcode: E0020 symbol: 
font: 101 library: 
symbol: t notes: 

Location y No Symbol 

fcode: E0021 symbol: 
font: 101 library: 
symbol: u notes: 
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ENVIRONMENTAL SYMBOLOGY COMPARISON: 

COMMON FEATURES 
FEATURE ERMA SYMBOL TSSDS SYMBOL 

Location <D 
fcode: E0022 
font: 101 
symbol: v 

No Symbol 

symbol: 
library: 
notes: 

Location ® 
fcode: E0023 
font: 101 
symbol: w 

No Symbol 

symbol: 
library: 
notes: 
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Introducing the ERMA Data 
Dictionary 

This document contains detailed information about the project 
Schemas, domains, and features delivered with ERMA Data 
Manager. The project Schemas are defined in this section. The 
delivered domain values are listed and defined in "Basic 
Environmental/Geology Domains." The feature information is 
provided in "Feature Information." All of this information is useful 
for understanding the schema structures, planning project 
customization, and creating joins and views. 

To Learn About See Page 

Schema Definitions: l . 2 

Minimum Database Schema 1-2 
Basic Environmental Schema 1-3 
Minimum Geology Schema l -12 
Basic Environmental/Geology Schema 1-21 

Database Table Indexes 1-28 

Optional Tables and Columns 1-29 



1-2   ERMA Data Dictionary 

Schema Definitions 
The Data Manager project Schemas provide database tables, 
columns, and domains that are useful for environmental/geology 
projects. You can use any one of these Schemas when creating an 
ERMA project, or you can use an existing project schema provided 
it conforms to the default configuration of the ERMA Schemas. 

Each schema definition includes a table/join-column diagram, 
descriptions of the database tables in that schema, and definitions of 
the data types/values that can be stored in each column. Required 
columns, key columns, index columns, and the columns for which 
Data Manager delivers default domain values are also noted. 

Note: Required columns must not be deleted from the schema 
definition, or else the software may not function properly. You 
can, however, supply null values for many columns, except where 
indicated by "not null." (Not null means that you must supply a 
data value, not a null value.) 

Key columns are columns that have a unique combination of values. 
Key columns prevent the creation of duplicate records during 
project database upgrades. 

Data Manager uses index columns to create a lookup index for each 
database table. Lookup indexes improve the speed at which 
records are retrieved during database query operations. 

Minimum Database Schema 
The Minimum Database schema contains one table (mscatalog) 
that Micro Station requires, twelve core Geographic Information 
System (GIS) tables (attribute_catalog, category, 
domaincatalog, feature, join_catalog, label, listdomain, 
maps, rangedomain, view_catalog, view_content, and 
view Join) that MGE requires, two tables (dbrelations and 
db_report) that Data Manager requires, and a set of feature 
extensions required by the mapping software. This schema is the 
minimum schema required for successful operation of the basic 
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GIS components that underly the ERMA software. These tables, 
which are also included in the rest of the ERMA project Schemas, 
are required for an ERMA project to function properly. (For 
information on defining attributes for MGE tables, seeMzE 
Getting Started.) 

Basic Environmental Schema 
The Basic Environmental schema contains all of the tables in the 
Minimum Database schema, four additional tables (sample_data, 
samplelocation, analytic_methods, and analytic_results) for 
storing basic sampling information and analytical results, and three 
tables (list_an_mthd, list_val_name, and list_cas_num) that store 
optional domain values.   (For information on the optional domains, 
see "Basic Environmental/Geology Domains.") 

The Basic Environmental schema is designed to store and manage 
basic environmental sample data, regardless of where and how the 
samples are obtained. Therefore, a project created using this 
schema can be used to study air, surface water, shallow ground, or 
ambient environments. If a more comprehensive database structure 
is necessary, you can use the Minimum Geology schema or the 
Basic Environmental/Geology schema. You can also expand your 
project using any or all of the optional tables and columns delivered 
with the Basic Environmental/Geology schema. (For more 
information, see "Optional Database Tables and Columns.") 

The four additional data tables (samplelocation, sampledata, 
analyticmethods, and analyticresults) provide a structure for 
storing generic locations of samples or observations and the 
corresponding analytical results.   These tables are suggested for 
effective management of sample data, but are not required by the 
software. If you have existing data structures that contain the same 
basic data, you can use a preexisting design. However, the table 
that stores the sample locations (for example, the easting/northing 
coordinate values) must have two specific attributes or table 
columns in order for the software to provide a graphic linkage with 
the database. These columns, mslink and mapid, are defined in 
Table 1.1, Sample Location Table Data Dictionary. 

The data model in Figure 1.1 shows the table relationships in the 
Basic Environmental schema. A record in the samplelocation 
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table may be associated with several records in the sampledata 
table. For example, if you have a monitoring station set up at a 
specific location, you will obtain numerous samples over time, all 
having the same location. Each record in the samplelocation 
table must be uniquely identified by a 20-character name in the 
locationname column, which links the samplelocation table to 
the sampledata table. And each record in the sampledata table 
must be uniquely identified by a 12-character identification in the 
sample id column in that table. These linkages are called joins. 

sampleJocation 
Mra:,Ti]ra»r;.gil".!s--r.- : •-.--■■.'■! !'.'■ 

sample-data 
-.-...:-;:;. - iiV'".: ■ ■ 

Legend 

Table 

^»■iajo-i.t.;i»-j-!-;:!.!TtiiiLi-*J--*' 

Figure 1.1 Data Model for the Basic Environmental Schema 

As shown in the data model, the sampledata table may be 
associated with several records in the analyticmethods table 
and/or in the analytic_results table. The analyticmethods table 
stores information about how the samples were actually analyzed in 
the laboratory. As a result, you may have multiple records for each 
of the sample partitions, such as volatile organics, inorganics, and 
filtered metals, that were subjected to different procedures. The 
analyticmethods table and the sampledata table share the same 
12-character unique sample Jd column (and thus are joined 
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by this column) that lets you find all the tests to which a specific 
sample was subjected. 

The analytic_results table stores each analytical result generated 
by some type of testing procedure. There will be a unique record 
for every different component that was analyzed. The 
analytic_results table also has the 12-character unique sample Jd 
column that joins the results to the sampledata table, in addition 
to a unique 12-character valuename that describes the chemical 
component that was analyzed. 

Table 1.1 Sample Location Table Data Dictionary 
(ERMA Database Table Name: samplelocation ) 

Description: This table is used to store general information about the locations from 
which samples were taken at the project site. Each record must contain a unique 
location name. 

Column 
creation date 

revision date1 

mslink 

mapid 

Required 
yes 

yes 

yes, not null 

Type (Size)  | Definition 
integer 

integer 

integer 

yes integer 

The date (in the format YYYYMMDD) 
that the record is entered into the database. 
(This column is automatically filled by 
Data Manager.)  
The last date (in the format YYYYMMDD) 
that the record was modified. (This column 
is automatically filled by Data Manager.) 
An integer that uniquely identifies a row. 
MicroStation uses this value to specify the 
row to which a graphic element is linked. 
MGE also requires this column for any 
attribute tables that are associated with 
features. (This column is automatically 
filled by Data Manager.)  
An integer that represents a linkage to a 
specific drawing file. This column is 
required by MGE in order for the table to 
be associated with a feature. (This column, 
which is automatically filled when using 
Geolndex, occurs with the same 
specifications in the sample_location, 
sampledata, well, and well_sample_data 
tables.) 

1 This column occurs in all the tables in this and other ERMA Schemas. This column's specifications 
are the same wherever it occurs. To conserve space in this document, the specification is not repeated. 
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fcode yes character (12) A code that joins this table to the MGE 
feature table. This code may be used to 
provide the proper graphical symbology 
when generating maps and posting 
information that is stored in this table. 
(This column occurs with the same 
specifications in the sampIe_location, 
sample_data, analytic_results, fluid, 
fluid_pen, lithology, sect_line, sect_vert, 
stratjpen, strat_unit, well, 
well_compIetion, and well_sample_data 
tables.) It is recommended that you use a 
different fcode for each location type 
defined in the location type column.  

location_name 
(key column, index 
column) 

yes, not null character (16) A unique name for the physical location 
where a sample is collected.  Examples are 
an NPDES discharge point and a 
meteorological tower. Each sample 
collection point must have a unique name in 
the database. (This column joins this table 
to the sample data table.)  

location status no character (3) A value that represents the operational 
status and relative quality of the sampling 
location. The default domain set was 
derived from the EPA's GRITS 
(GRoundwater Information Tracking 
System) schema that relates to QA of the 
sampling station.2  

locationjype no character (3) A value that represents the type of sampling 
location. Examples are ambient air, cone 
penetrometer, sediment, and surface water.2 

reference_elev no double             The elevation of the sample location. (This 
value is required if you want the data to 
appear in its proper location in a 3-D 
graphics file.)3  

ref_elev_descrp no character (15) A brief narrative description of the 
reference_elev column value. Examples are 
top of casing and ground surface.  

longitude no double An optional numerical value that represents 
the sample location's longitude coordinate. 
(If the projection system is known, this 
value can be calculated by the system from 
the easting value.)  

latitude no double An optional numerical value that represents 
the sample location's latitude coordinate. 
(If the projection system is known, this 
value can be calculated by the system from 
the northing value.) 

2 For default values, see the appropriate domain set in this document 
domains with your own values. 

You can supplement default 
amains with your own values. 

3 The units must be consistent with the units specified during project creation. 
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easting no double 

northing no double 

An optional numerical value that represents 
the sample location's easting coordinate, 
which may apply to many different 
projection systems. However, the system 
expects all eastings in this table to be from 
the coordinate system specified during 
project creation. (If necessary, easting 
coordinates can be converted during data 
translation or during data loading. For 
information on Data Loader, see "Loading, 
Reviewing, and Retrieving Data" in 
Working with ERMA Data Manager.) (This 
value is required if you want to use any of 
the Data Manager database posting 
processes.)  
An optional numerical value that represents 
the sample location's northing coordinate, 
which may apply to many different 
projection systems. However, the system 
expects all northings in this table to be from 
the coordinate system specified during 
project creation. (If necessary, northing 
coordinates can be converted during data 
translation or during data loading. For 
information on Data Loader, see "Loading, 
Reviewing, and Retrieving Data" in 
Working with ERMA Data Manager.) (This 
value is required if you want to use any of 
the Data Manager database posting 
processes.)  

Table 1.2 Sample Data Table Data Dictionary 
(ERMA Database Table Name: sample_data ) 

Description: This table is used to store information that identifies and describes the 
samples collected at a particular location. Each record must contain a unique sample 
identification and a unique location name (the name of the location at which the sample 
was taken). 

Column Required Type (Size) Definition 
sample_id 
(key column, index 
column) 

yes, not null character (12) A unique character string that identifies a 
specific sample specimen. (This column 
joins this table to the analytic_methods 
and analytic_results tables.) 
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location name yes, not null character (20) A unique name for the physical location 
where a sample was collected.  Examples 
are an NPDES discharge point and a 
meteorological tower. Each sample 
collection point must have a unique name 
within the project database. (This column 
joins this table to the samplelocation 
table.)  

samp_event_grp no character (20) An optional description that indicates the 
sampling event date or grouping for which 
this sample was collected. Examples are 
Ql-94 (first quarter of 1994) and FEB94 
(monthly sampling plan for February 
1994). (This column facilitates database 
searches based on qualitative time 
constraints.)  

collection date no integer The date (in the format YYYYMMDD) 
that the sample was collected.  

collection time no integer The time (based on the 24-hour clock in the 
format HHMM) that the sample was 
collected. 

collection meth no character (2) A value that represents a sample collection 
method. Examples are undisturbed bulk 
sample, time-weighted composite, and grab 
samples.2  

sampling_equip no character (2) A value that represents a type of sampling 
equipment. Examples are air canister, 
bailer, hand auger, split spoon, and swab.2 

samplejype no character (2) A value that represents (from a QA 
perspective) a type of collected sample. 
Examples are equipment blank, column 
duplicate, and normal environmental 
sample.2  

samplejnatrix no character (2) A value that represents a medium for 
sample specimens. Examples are soil gas, 
purge water, animal tissue, filtered water, 
and equipment wash water.2  

remarks no character (40) Descriptive comments related to this sample 
record. 

2 For default values, see the appropriate domain set in this document. You can supplement default 
domains with your own values. 
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Table 1.3 Analytical Methods Table Data Dictionary 
(ERMA Database Table Name: analytic_methods ) 

Description: This table is used to store information that describes the laboratory where 
the samples were analyzed, when the samples were analyzed, and how they were analyzed. 
Each record must contain a unique sample identification. 

Column 
samplejd 
(key column, index 
column) 
lot control num. 

Required 
yes, not null 

no 

lab name 

lab_sample_id 
(key column, index 
column)  
lab reed date 

no 

yes 

no 

case number 

sdgjiumber 

lab_rpt_name 

analysisjprotocl 

no 

no 

no 

no 

analysis_class 

analysisjnethod 

no 

no 

Type (Size) 
character (12) 

character (4) 

Definition 
A unique character string that identifies a 
specific sample specimen. (This column 
joins this table to the sample data table.) 

character (20) 

character (12) 

A value that designates a set of samples that 
comprise an autonomous group of field 
samples and field QC. This column is 
defined consistently with the Air Force's 
DRPIMS (Installation Restoration Program 
Information Management System) 
database. 
The analytical laboratory that performed the 
analysis of a sample. This can optionally 
be made into a domain set. 

integer 

character (5) 

character (6) 

A unique identifier assigned to the sample 
by the laboratory and included in the 
reporting of the results. 
The date (in the format YYYYMMDD) that 
the sample was received by the laboratory. 
A label assigned by the laboratory to a 
group of samples collected from a 
particular site over a given time period. 

character (20) 

character (4) 

character (5) 

character (6) 

The SDG (Sample Delivery Group) number. 
This number is the first sample number that 
accompanies a group of samples. 
A laboratory report name that corresponds 
to the analytical methods and/or results. 
A value that represents a laboratory protocol 
for testing methodologies. Examples are 
ASTM and CLP.2 

A value that represents a major analysis 
grouping based on the characteristics of the 
compounds in the sample. Examples are 
FMET (filtered metals) and SVOA (semi- 
volatile organics).2 

A value that represents a standard method 
of analysis associated with a specific 
parameter or analyte. Examples are A403 
(alkalinity) and CLP390 (Contractor Lab 
Program).2 

2 For default domain values, see "Domain Definitions" in this document. You can supplement default 
values with your own values. 
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analysisbosis no character (1) A value that represents the basis under 
which the laboratory's results are reported. 
Examples are W (wet) and D (dry).2 

extractjnethod no character (6) A value that represents the standard 
laboratory method used to extract/prepare a 
sample for a particular analysis. Examples 
are A412B (total cyanide after distillation) 
and SW3010 (digestion for total metals).2 

extraction_date no integer The date (in the format YYYYMMDD) that 
the sample was extracted by the laboratory. 

extraction_time no integer The time (based on a 24-hour clock in the 
format HHMM) that a laboratory extraction 
was performed. 

analysis_date no integer The date (in the format YYYYMMDD) that 
the sample was analyzed by the laboratory. 

analysis_time no integer The time (based on a 24-hour clock in the 
format HHMM) that a laboratory analysis 
was performed. 

columnjype 

,  

no character (4) A value that represents the column used in 
the laboratory procedure. Examples include 
CAP for capillary and PACK for packed 
fields.2 

Table 1.4 Analytical Results Table Data Dictionary 
(ERMA Database Table Name: analytic_results ) 

Description: This table is used to store information that identifies the samples that were 
analyzed and describes the results of the analyses. Each record must contain a unique 
sample identification and the name of the chemical or analyte found in the sample. 

Column Required Type (Size)^ Definition 
samplejd 
(key column, index 
column) 

yes, not null character 
(12) 

A unique character string that identifies a 
specific sample specimen.   (This column 
joins this table to the sample data table.) 

samplejpartition no character (5) A value that identifies a subset of the 
containers in a sample that is required for a 
particular analysis. Examples are FMET 
(filtered metals) and SVOA (semi-volatile 
organics).2 

measuredjyalue no double The reported result associated with the 
analysis for this constituent. 

value_units no character (8) The reported units of measure associated with 
the analysis result in the measured_value 
column. You can define a domain set for this 
column. 

2 For default domain values, see "Domain Definitions" in this document. You can supplement default 
values with your own values. 
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valuejiame 
(key column, index 
column) 

yes, not null 

cas number 

detection limit 

total error 

no 

no 

value jqualifier 

qajquahfier 

no 

no 

character 
(12) 

character 
(12) 

double 

no 

double 

character (2) 

character (2) 

A value that represents an abbreviated 
commonly used name of a constituent or 
analyte. Examples are PCE 
(tetrachloroethene) and TCE 
(trichloroethylene).2  
A value that contains a Chemical Abstract 
Services number for a constituent or analyte. 
Examples are 79-34-5 (tetrachloroethane) and 
79-01-6 (trichloroethylene).2  
The laboratory-supplied minimum detectable 
quantity of a parameter based on laboratory 
conditions, analytical method, or field 
conditions. 
The estimated total error from any source of 
error in the reported value.  
A qualifier that applies to the analytical 
result. (EPA or CLP flags can be entered.) 
Examples are < (less than) and J (the value is 
an estimated quantity).2  
A qualifier that applies when the quality of 
the result is suspect. An example is BO 
(organic samples, the analyte is found in the 
associated blank as well as in the sample 
indicating possible contamination of tie 
blank).2  

2 For default domain values, see "Domain Definitions" in this document. You can supplement default 
values with your own values. 
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Minimum Geology Schema 
The Minimum Geology schema contains all of the tables in the 
Minimum Database and Basic Environmental Schemas, and eight 
additional tables (well, strat_pen, strat_unit, fluid_pen, fluid, 
lithology, sect_line, and sect_vert) for storing well and geologic 
data.   This schema also includes additions to the MGE feature 
table. 

The eight additional tables are the minimum table requirements for 
ERMA Site Geologist. These tables let you expand the database 
into more detailed subsurface investigations. The well, strat_pen, 
strat_unit, fluid_pen, fluid, and lithology tables are used to store 
data obtained during well drilling and construction, including 
stratigraphic, lithologic, and hydrologic data. The sect_line and 
sect_vert tables are used to manage cross sections. 

Note:    You cannot use an existing schema with Site Geologist 
unless the schema conforms to the default configuration of the 
Minimum Geology schema. 

The data model in Figure 1.2 shows the table relationships in the 
Minimum Geology schema. The well table can also be used to 
store information on soil and/or rock borings. A record in the well 
table may have several records in each of the strat_pen, fluid_pen, 
and lithology tables. The strat_unit table manages the geologic 
column for the site by letting you define the stratigraphic 
formations, members, beds, and so forth, in the site. When a 
stratigraphic unit is encountered in a well, the elevation is stored in 
the strat_pen table, which is joined to a record in the well table (by 
the welljiame column) and to a record in the strat_unit table (by 
the stratjiame column). 
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Figure 1.2 Data Model for the Minimum Geology Schema 

The fluid table is used to store information about different types of 
fluids that may be encountered in the subsurface. When a fluid is 
encountered in a well, the water level is stored in the fluid_pen 
table, which is joined to a record in the well table (by the 
welljiame column) and to a record in the fluid table (by the 
fcname column). The impact of the fluid and strat_pen tables is 
found if you try to load a stratigraphic penetration without having 
denned the name of the geologic unit. You will not be able to load 
any fluid penetrations or stratigraphic units unless you have first 
defined the names of the fluids and stratigraphic units in the fluid 
and strat_unit tables, respectively. 
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Alternatively, the lithology table is more independent. You may 
use this table to store any changes in lithology that occur in the 
well. This table can also be used to store soil horizons, which are 
joined to the well table by the well_name column. 

The sect_line and sect_vert tables are system tables and are used 
by the software to manage cross sections within ERMA Site 
Geologist. You do not have to have any direct interaction with 
these tables. 

Table 1.5 Well Table Data Dictionary 
(ERMA Database Table Name: well) 

Description: This table is used to store location information for any type of data 
collection point having a range of depths associated with it, such as exploration well, 
monitoring well, soil boring, and so on. Each record must contain an official well name. 

Column 
official name 
(key column, index 
column) 

Required    | Type (Size)  [Definition 
yes, not null character (20) A unique well name. (This column joins 

this table to the strat_pen, fluidjpen, and 
lithology tables.)  

reference _ele\' yes double The elevation of the location at which the 
well was drilled. (This value is required in 
order to establish the datum for all 
subsurface measurements coming from this 
well.)  

totaldepth yes double The numerical value that represents the 
along-hole depth (AHD) to the bottom of 
the well.3 

longitude yes double A numerical value that represents the well's 
longitude coordinate. (This value can be 
calculated by the system from the easting 
value if the projection system is known.) 

latitude yes double A numerical value that represents the well's 
latitude coordinate. (This value can be 
calculated by the system from the northing 
value if the projection system is known.) 

1 The units must be consistent with the units specified during project creation. 
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easting yes double 

northing yes double 

A numerical value that represents the well's 
easting coordinate, which may apply to 
many different projection systems. 
However, the system expects all eastings in 
this table to be from the coordinate system 
specified during project creation. (If 
necessary, easting coordinates can be 
converted during data translation or during 
data loading. For information on Data 
Loader, see "Loading, Reviewing, and 
Retrieving Data" in Working with ERMA 
Data Manager.) (This value is required if 
you want to use any of the Data Manager or 
Site Geologist database posting processes.) 

angle yes double 

azimuth yes double 

A numerical value that represents the well's 
northing coordinate, which may apply to 
many different projection systems. 
However, the system expects all northings 
in this table to be from the coordinate 
system specified during project creation. (If 
necessary, northing coordinates can be 
converted during data translation or during 
data loading. For information on Data 
Loader, see "Loading, Retrieving, and 
Reviewing Data" in Working with ERMA 
Data Manager.) (This value is required if 
you want to use any of the Data Manager or 
Site Geologist database posting processes.) 
The angle of inclination (where 0 represents 
vertical and 90 represents horizontal) of the 
drill hole of a non-vertical well or borehole. 
The azimuth angle that the hole (of a non- 
vertical well or borehole) is pointing 
toward. That is, you are standing at the 
collar of the well and looking in the 
direction of the bottom of the well. This 
direction is the azimuth. (0 represents 
north; 90 represents east; 180 represents 
south; and 270 represents west.)  
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Table 1.6 Stratigraphic Penetrations Data Dictionary 
(ERMA Database Table Name: stratjpen) 

Description: This table is used to store information that describes the penetrations of 
stratigraphic units (rock and soil units) by wells. Each record must contain a unique 
well name, a unique stratigraphic unit name, and the top along-hole depth (AHD) of the 
stratigraphic unit penetrated by the well. 

Column Required Type (Size) Definition 
welljiame 
(key column, index 
column) 

yes, not null character (20) A unique name that identifies the well. 
(This column joins this table to the well 
table and tells the software the 
easting/northing coordinates related to this 
subsurface data.) 

strat_unit_name 
(key column, index 
column) 

yes, not null character (8) A unique abbreviated name for the 
stratigraphic unit that was penetrated by the 
well. This value is not valid unless the 
same name has been entered in the 
stratname column in the strat_unit table. 
(A more lengthy description can be entered 
in the fulljiame column in the stratunit 
table.) 

top_depth yes, not null double The top AHD of the stratigraphic unit 
abbreviated in the stratjinitjiame column 
(and specified in the stratjiame column in 
the strat_unit table.) This value is used to 
post stratigraphic penetrations on boring 
logs, cross sections, and horizon maps.3 

bottomjiepth yes double The bottom AHD of the stratigraphic unit 
abbreviated in the stratjinitjiame column 
(and specified in the stratjiame column in 
the strat_unit table). This value can be 
used to generate thickness maps for a 
specified stratigraphic unit.3 

descript no character (80) A description related to this stratigraphic 
penetration. This text can be posted to 
boring logs, cross sections, maps, and 
reports. 

1 The units must be consistent with the units specified during project creation. 
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Table 1.7 Fluid Penetrations Data Dictionary 
(ERMA Database Table Name: fluidjpen) 

Description: This table is used to store information that describes the penetrations of 
fluids by wells (fluid contacts). This includes the potentiometric surfaces of aquifers, 
immiscible fluids, or combinations of both. A fluid contact is a surface (in a reservoir) 
that separates two regions characterized by predominant differences in fluid saturations. 
Each record must contain a unique well name, a unique fluid name, and the top along- 
hole depth (AHD) of the fluid penetrated by the well. 

Column 
welljtame 
(key column) 

fcjfiame 
(key column, index 
column) 

Required 
yes, not null 

yes, not null 

Type (Size)  | Definition 
character (20) 

depth 

fcjdate 

yes, not null 

no 

character (8) 

double 

mteger 

A unique name that identifies the well. 
(This column joins this table to the well 
table and tells the software the 
eastmg/northing coordinates related to this 
subsurface data.)  
A unique abbreviated name for the fluid 
that was penetrated by the well. Examples 
are static water and free product. This 
value is not valid unless the same name has 
also been entered in Oa&fcjiame column in 
the fluid table.   (A more lengthy 
description can be entered in ih&fitlljiame 
column in the fluid table.)  
A value that represents the AHD of the 
fluid specified in H&fcjiame column. 
This value is used in posting fluid contacts 
on boring logs, cross sections, and horizon 
maps.3   
The date (in the format YYYYMMDD) 
that the fluid was measured. This optional 
value can be used to generate hydrographs. 

The units must be consistent with the units specified during project creation. 
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Table 1.8 Lithology Table Data Dictionary 
(ERMA Database Table Name: lithology) 

Description: This table is used to store lithological descriptions and qualifiers related to 
a well as determined from log analyses, core samples, and other means. Each record 
must contain a unique well name and the top along-hole depth (AHD) of the 
stratigraphic unit that contains this lithology. 

Column Required Type (Size) Definition 
welljteune 
(key column, index 
column) 

yes, not null character (20) A unique name that identifies the well. 
(This column joins this table to the well 
table and tells the software the 
easting/northing coordinates related to this 
subsurface lithology data.) 

top_depth 
(key column) 

yes, not null double The top AHD of the lithologic unit specified 
in the lithjype column. This value is used 
to post stratigraphic penetrations on boring 
logs, cross sections, and horizon maps.3 

bottom_depth yes double The bottom AHD of the lithologic unit 
specified in the lithjype column. This 
value can be used to generate thickness 
maps for a specified lithologic unit.3 

strat_unit_name no character (8) An optional specification of the 
stratigraphic unit that contains this 
lithologic unit. 

lithjype 
(key column) 

yes character (2) A value that represents a specific lithologic 
type. The default values include both the 
USCS (Unified Soil Classification System) 
and the USGS rock unit classes. Examples 
are GW (well-graded gravels) and SS 
(sandstone).2  For each default value, Data 
Manager delivers a lithologic pattern 
feature and a pattern cell for geologic 
feature patterning in Site Geologist. (For 
more information, see Working with ERMA 
Site Geologist.) 

descript no character (80) A description related to this lithologic unit. 
This text can be posted to boring logs, cross 
sections, maps, and reports.                         | 

2 For default domain values, see "Domain Definitions" in this document. You can supplement default 
values with your own values. 
3 The units must be consistent with the units specified during project creation. 
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Table 1.9 Stratigraphic Units Table Data Dictionary 
(ERMA Database Table Name: strat_unit) 

Description: This table is used to store information about stratigraphic units (rock and 
soil) of significance to the characterization of the project site. Each record must contain 
a unique stratigraphic name. 

Column 
strat_name 
(key column, index 
column) 

fulljiame 

Required 
yes, not null 

main_litho_type 

yes 

Type (Size) 
character (8) 

no 

descript 

Definition 
A unique abbreviated name for a 
stratigraphic unit that exists in a project 
area. This value is required to load 
strat pen entries for this geologic unit. 

character (30)  A more lengthy description of the 
stratigraphic unit name. This value is 
optional. 

character (2) 

no 

An optional value that represents the main 
lithologic type in this stratigraphic unit. 
The default values include both the USCS 
(Unified Soil Classification System) and the 
USGS rock unit classes.   Examples are GW 
(well-graded gravels) and SS (sandstone).2 

For each default value, Data Manager 
delivers a lithologic pattern feature and a 
pattern cell for geologic feature patterning 
in Site Geologist. (For more information, 
see Working with ERMA Site Geologist.) 

character (80)  An optional description related to this 
 I stratigraphic unit.  

Table 1.10 Fluid Table Data Dictionary 
(ERMA Database Table Name: fluid) 

Description: This table is used to store information about fluids present in the project 
area. Each record must contain a unique fluid name and a unique fluid type. 

Column 
fcjiame 
(key column, index 
column) 

fulljiame 

Required 
yes, not null 

yes 

Type (Size) 
character (8) 

character (30) 

Definition 
A unique abbreviated name for a fluid 
encountered in the project area. (This 
name is required for storing an associated 
depth value.) Examples are SW (static 
water) and FP (free product). 
A more lengthy description of a fluid in the 
project area. For example, you might have 
specific names for water levels 
corresponding to each aquifer in the 
project. 

For default domain values, see "Domain Definitions" in this document. You can supplement default 
values with your own values. 
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fcjype yes, not null character (4) A value that classifies the fluid type. 
Examples are WAT (water) and FLP 
(floating product). 

descript no character (40) An optional description related to this fluid. 

Table 1.11 Section Lines Table Data Dictionary 
(ERMA Database Table Name: sectjine) 

Description: This table is used to store information that describes cross-section lines. 
Each record must contain a unique cross-section line name. (This table is managed by 
the software; do not modify this table.) 

Column Required Type (Size) Definition 
sectjinejiame 
(key column, index 
column) 

yes, not null character (20) A unique name for a cross-section line. 
You are prompted for this name when 
defining a cross-section line. The software 
also uses this column to present a list of 
section lines that you have created. (This 
column joins this table to the sect_vert 
table.) 

sectjinejype 
(key column, index 
column) 

yes character (2) A code that identifies the section line type. 
This column is automatically filled when 
you define a section line. (This column 
joins this table to the sectjvert table.) 

descript yes character (80) A description related to this section line. 
You are prompted for this information 
when defining a section line. 

Table 1.12 Section Line Vertex Table Data Dictionary 
(ERMA Database Table Name: sect_vert) 

Description: This table is used to store information that describes section-line vertices. 
Each record must contain a unique line name and a unique cross-section hinge point or 
vertex. (This table is managed by the software; do not modify this table.) 

Column Required Type (Size) Definition 
line_name 
(key column, index 
column) 

yes, not null character (20) A unique name for a vertical cross-section. 
(This column joins this table to the 
sect line table.) 

linejype 
(key column, index 
column) 

yes character (2) A code that identifies the section line type. 
(Site Geologist supports only datum-based 
sections.) (This column joins this table to 
the sect line table.) 

vertjiumber 
(key column) 

yes, not null real A unique number that identifies a section- 
line hinge point or vertex. 

vert type yes character (4) The vertex type (not used). 
vertjabel yes character (20) A label for the vertex (not used). 
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longitude yes double The longitude coordinate of the vertex 
specified in vert number. 

latitude yes double The latitude coordinate of the vertex 
specified in vert number. 

easting yes double The easting coordinate of the vertex (in 
project projection). 

northing yes double The northing coordinate of the vertex (in 
project projection). 

Basic Environmental/Geology Schema 
The Basic Environmental/Geology schema contains all of the tables 
in the Minimum Database, Basic Environmental, and Minimum 
Geology Schemas, and three additional tables (weIl_completion, 
well_sample_data, and down_hole_test) for storing well- 
completion data, sample data, and other down-hole test data. It 
also includes four additional columns in the well table. This schema 
provides a functional database design for projects that involve 
subsurface site investigations. 

The well_sample_data table contains the same information as the 
sampledata table in the Basic Environmental schema, and it can 
be joined in the same way to the anaIytic_methods and 
analytic_results tables. The well_sample_data table also contains 
columns for the well name and the depths at which the samples 
were taken. The wellcompletion table and the additional columns 
in the well table, provide a structure for storing information about 
the screening and back-filling methods used in well completion at 
various depths. The down_hole_test table provides a structure for 
storing information about down-hole tests, such as pressure tests. 

The data model in Figure 1.3 shows the table relationships in the 
Basic Environmental/Geology schema. Note that the three 
additional tables (we!l_completion, down_hole_test, and 
well_sample_data) tie the tables in the Basic Environmental 
schema to the tables in the Minimum Geology schema. These 
additional tables are joined to the well table by the welljiame 
column. There may be multiple records in each of these tables for 
one well record. 
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Table I 

(^ Join Column ^ 

■■ - Basic Environmental 
Schema 

- Minimum Geology 
Schema 

Figure 1.3 Data Model for the Basic Environmental/Geology Schema 
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Table 1.13 Well Table (extensions) Data Dictionary 
(ERMA Database Table Name: well) 

Column Required Type (Size) Definition 
well_status no character (3) A value that represents the status of the 

well. Examples are Dry, Plugged, and In 
Use.2 

welljype no character (3) A value that represents the well type. 
Examples are Geologic Boring, Monitoring 
Well, and Soil Sample Location. (If you 
want different types of wells to have unique 
symbology when posting well locations, use 
Post Bubble Map to post well locations.)2 

well owner no character (25) The name of the owner of the well or of a 
point of contact. Additional columns can be 
added for phone numbers and addresses. 

completion jnethd no character (3) A value that represents the type of method 
used to complete the well installation. 
Examples are Gravel pack with screen, 
Natural fiber pack, and Open end.2              | 

Table 1.14 Well Completion Table Data Dictionary 
(ERMA Database Table Name: weIl_completion) 

Description: This table is used to store information relating to the completion of wells 
when installation (and other purposes for which the well was drilled) is complete. This 
includes screening material, fill type, and pumping equipment that was used in the well. 
Each record must contain a unique well name. 

Column Required Type (Size) Definition 
welljname 
(key column, index 
column) 

yes, not null character (20) A unique name that identifies the well. 
(This column joins this table to the well 
table and tells the software the 
easting/northing coordinates related to this 
completion data.) 

hole diameter no double The diameter of the drilled hole in inches. 
drill start date no integer The date (in the format YYYYMMDD) that 

well drilling started 
drill_compl_date no integer The date (in the format YYYYMMDD) that 

well drilling is completed. 

2 For default domain values, see "Domain Definitions" in this document. You can supplement default 
values with your own values. 
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drillingjnethod no character (3) A value that represents the method used to 
drill the •well. Examples are air hammer, 
hollow stem auger, and wireline coring.2 

contractor no character (20) The company that contracted the well 
drilling. You can define a domain set for 
this column. 

driller_name no character (20) The individual who supervised the well 
drilling. 

strat_comp_zone no character (8) The stratigraphic unit in which the well is 
completed. This name should be the same 
as the name in the stratjiame column in 
thestrat unit table. 

casing_top_elev no double The elevation of the top of the casing upon 
completion of installation.3 

casing_bot_depth no double The total along-hole depth (AHD) to the 
bottom of the casing. (This value is a 
depth, not an elevation.) Rather than 
measured, the total AHD can be estimated 
by the amount of casing installed in the 
hole.3 

casing_inner_dia no double The inside diameter (in inches) of the well 
structure. 

casing outer_dia no double The outer diameter (in inches) of the well 
casing. 

casingjstatus no character (1) A value that represents the status of the well 
casing. Examples are permanent, surface, 
and removed.2 

casing_type no character (3) A brief description of the casing material. 
Examples are carbon steel and stainless 
steel.2 

sealjype no character (2) A brief description of the type of seal used 
in the well. Examples are bentonite slurry 
and cement grout.2 

seal_top_depth no double The AHD of the seal top below the datum 
specified in the ref_elevation column in the 
well table.3 

seal_pot_depth no double The AHD of the seal bottom below the 
datum specified in the refjelevation column 
in the well table.3 

filljype no character (2) A brief description of the fill material used 
in the well. Examples are sand pack and 
gravel pack.2 

fill_top_depth no double The AHD of the top of the fill below the 
datum specified in the ref_elevation column 
in the well table.3 

fill_bot_depth no double The AHD of the bottom of the fill below the 
datum specified in the refjelevation column 
in the well table.3 

2 For default domain values, see "Domain Definitions" in this document. You can supplement default 
values with your own values. 
3 The units must be consistent with the units specified during project creation. 
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screen_type 

screen material 

screen diameter 
screen slot size 

screen_length 

screen_top_depth 

screen_bot_depth 

pumpjype 

pump_depth 

pump_instal_date 

no 

no 

no 
no 

no 

no 

no 

pump_id 

remarks 

no 

no 

no 

no 

no 

character (2) 

character (3) 

double 
double 

A brief description of the type of screen 
used in the well. Examples are bridge slot 
and perforated pipe.2 

A brief description of the screen material. 
Examples are carbon steel and PVC.2 

The diameter (in inches) of the screen. 

double 

double 

double 

The well-screen slot size in thousandths of 
an inch. An example is 10 (10/1000). 
The length of the interval that has been 
screened inside the well. 
The along-hole depth (AHD) of the top of 
the screen below the datum specified in the 
ref elevation column in the well table.3 

character (1) 

double 

mteger 

character (10) 

character (80) 

The AHD of the bottom of the screen below 
the datum specified in the ref_elevation 
column in the well table.3 

A brief description of the pump installed in 
the well. Examples are organic/bladder and 
submersible.2 

The AHD of the pump below the datum 
specified in the ref_elevation column in the 
well table.3 

The date (in the format YYYYMMDD) that 
the pump was installed in the well.  
An equipment tracking number that 
provides a unique identifier or inventory 
control number for the equipment in the 
well. 
Descriptive comments related to this well- 
completion record.  

2 For default domain values, see "Domain Definitions" in this document. You can supplement default 
values with your own values. 
The units must be consistent with the units specified during project creation. 

Table 1.15 Well Sample Data Table Data Dictionary 
(ERMA Database Table Name: well_sample_data) 

Description: This table stores information that identifies the samples collected, the 
sampling methods, and the locations along the well path at which the samples were 
taken. Each record must contain a unique sample identification, a unique well name, and 
the top along-hole depth (AHD) at which the sample was taken relative to the elevation 
of the location at which the well was drilled. 

Column 
samplejd 
(key column, index 
column) 

Required 
yes, not null 

Type (Size) 
character (8) 

Definition 
A unique character string that identifies a 
specific sample specimen. 



1-26   ERMA Data Dictionary 

well name yes, not null character (20) A unique name that identifies the well. 
(This column joins this table to the well 
table and tells the software the 
easting/northing coordinates related to this 
subsurface data.)  

top_depth yes, not null double The top AHD of the sample specified in the 
sample Jd column above. (Top depth is 
relative to the refelevation column value 
stored in the corresponding well table.) 
This value is used to post sample locations 
on boring logs, cross sections, and horizon 
maps.3 .  

bottom_depth no double The bottom AHD of the sample specified in 
the sample Jd column above. (Bottom 
depth is relative to the ref_elevation column 
value stored in the corresponding well 
table.) This value is optional.3  

samp event_grp no integer An optional description that identifies the 
sampling event date or grouping for which 
this sample was collected. Examples are 
Ql-94 (first quarter of 1994) and FEB94 
(monthly sampling plan for February 1994). 
(This value facilitates database searches 
based on qualitative time constraints.) 

collection date no integer The date (in the format YYYYMMDD) that 
the well sample was collected.  

collection lime no integer The time (based on a 24-hour clock in the 
format HHMM) that the well sample was 
collected. 

collection meth no character (2) A value that represents the method used to 
collect the sample. Examples are 
undisturbed bulk sample, time-weighted 
composite, and grab samples.2  

sampling_e•quip no character (2) A value that represents the type of 
equipment used to collect the sample 
specimen. Examples are air canister, 
bailer, hand auger, split spoon, and swab. 

sampletype no character (2) A value that represents the type of sample 
collected from a QA perspective. Examples 
are equipment blank, column duplicate, 
and normal environmental sample.  

sample matrix no character (2) A value that represents the medium for a 
sample specimen. Examples are soil gas, 
purge water, animal tissue, filtered water, 
and equipment wash water.  

remarks no character (40) Descriptive comments related to this well 
sample record.  

For default domain values, see "Domain Definitions" in this document. You can supplement default 
values with your own values. 
3 The units must be consistent with the units specified during project creation. 



ERMA Data Dictionary    1 - 27 

Table 1.16 Down-Hole Well Tests Table Data Dictionary 
(ERMA Database Table Name: down_hole_test) 

Description: This table stores information that describes the tests that were conducted 
in the wells. Each record must contain a unique well name, a unique test number, and 
the top along-hole depth (AHD) at which the test was performed relative to the 
elevation of the location at which the well was drilled. 

Column Required Type (Size) Definition 
well_name 
(key column, index 
column^ 

yes, not null character (20) A unique name that identifies the well. 
(This column joins this table to the well 
table, and tells the software the e/n 
coordinates related to this subsurface data) 

testjiumber 
(key column,) 

yes, not null small integer A unique value that identifies a testing 
exercise conducted in the well. 

contractor no character (20) The company that contracted the well 
drilling. You can define a domain set for 
this column. 

testjnethod no character (4) The type of test conducted in the well. 
Examples are SPT (Standard Penetration 
Test), CPT (Cone Penetrometer Test), and 
VST (Vein Shear Test). 

top_depth 
(index column) 

yes double The top along-hole depth (AHD) of the 
section of the well that is being tested. (Top 
depth is relative to the ref_elevation column 
value stored in the corresponding well 
table.)3 

bottom_depth no double The bottom AHD of the test section. 
(Bottom depth is relative to the 
ref elevation column value stored in the 
corresponding well table.)3 

testjdate no integer The date (in the format YYYYMMDD) that 
the well was tested. 

test_duration no real The elapsed time (in the format HHMMSS) 
for the test results reported in the 
measured value column. 

measured value no real The result associated with the test. 
valuejiame no character (20) A value resulting from a test (either water 

or soil) conducted in the well. Examples 
are water: PCE (tetrachloroethene) and 
TCE (trichloroethylene); soil: permeability, 
core length, and natural gamma. 

value units no character (4) The units of measure associated with the 
test results in the measuredjyalue column. 
You can define a domain set for this 
column. 

descript 

1 
no character (80) A description related to this down-hole test. 

This text can be posted to boring logs, cross 
sections, maps, and reports. 

1 The units must be consistent with the units specified during project creation. 
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Database Table Indexes 

Minimum Database Schema 
Table Index Name Unique 

(yes/no) 
Index Column 

attribute catalog ad unique yes tablename, columnname 
list domain Id unique yes Idomcrin, domainvalue 

Basic Environmental Schema 
Table Index Name Unique 

(yes/no) 
Index Column 

sample data samp id yes sample id 
sample location samp In yes location name 
analytic methods amth isl yes sample id, lab sample id 
analytic results ares idv yes sample id, value name 
list an mthd an unique yes domainvalue 
list val name vn unique yes domainvalue 
list cas num en unique yes domainvalue 

Minimum Geology Schema 
Table Index Name Unique 

(yes/no) 
Index Column 

fluid fc uname yes fc name 
fluid pen fdp fename no fc name 
lithology lith wname no well name 
sect line xsl mslink yes mslink 
sect line xsl nametp yes sect line name, sect line type 
sect vert xsv line nmtp no line name, line type 
sect vert xsv mslink yes mslink 
strat pen stp suname no strat unit name 
strat pen stp wname no well name 
strat unit st sname yes strat name 
well wl oname yes official name 

Basic Environmental/Geology Schema 
Table Index Name Unique 

Jyes/no) 
Index Column 

down hole test dh tdep no well name, top depth 
well completion wcomp wn yes well name 
well sample data wsamp id yes sample id 
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Optional Database Tables and Columns 
Data Manager provides a set of optional database tables and 
columns that you can use to supplement or expand your ERMA 
project database. The optional tables and columns are delivered 
with the Basic Environmental/Geology schema. 

You can examine the optional tables and columns by opening the 
\ermadm\cfg\optional.cdSlQ using the editor of your choice 
through FUe Manager. (For information on incorporating some or 
all of these tables and columns into your project database, see 
"Optional Data Definition Files" in ERMA Data Manager Help.) 
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Environmental/Geology 
Domains 

This section provides definitions of each of the values in the 
default domain sets delivered with Data Manager. The domain 
set numbers are provided for reference when using DDF Editor 
to modify and/or supplement the delivered domains with your 
own values. 

Note:    To access DDF Editor, select Tools > ERMA Data 
Manager from the MGE window to open the ERMA Data 
Manager Tools dialog box. Then select DDF Editor and click OK 
to open the DDF Table Editor dialog box. For more information 
and an exercise on using DDF Editor, see "Creating, Customizing, 
and Upgrading an ERMA Project" in Working with ERMA Data 
Manager. 

To Learn About See Page I 

Delivered Domain Definitions 2-2 

Optional Domain Sets 2-13 
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Delivered Domain Definitions 
Table Column Domaii 

# 
» Value Definition 

sample_location location status      13216 A Station has been inspected in 
last 5 years and meets study 
objectives 

B Station was constructed in 
accordance with regulating 
agency guidelines 

C Station is inadequate in some 
manner 

sample_location locationjype        13203 AA Ambient air 
BR Nonfixed location receptable, 

including barrels and containers 
CP Cone penetrometer/hydropunch 
FW Faucet/tap 
OC Outcrop 
QC Field QC sample 
SA Screened water 
SB Soil boring 
SD Sediment 
ss Surface survey 
SSGP Geophysics 
SSSG Soil gas 
SSMG Methane gas 
SW Surface water 
SWCH Channel/ditch 
SWLK Lake/pond 
SWRV River/stream 
SWSE Seep 
SWSP Spring 
TK Fixed-location receptable, 

including tanks, containers, vats 
TP Test pit 
TR Trenching 
UN Unknown 

sample_data, collectionjneth     13201 BL Undisturbed bulk sample 
well_sample_data CF Flow-weighted composite 

CS Composite sample 
CT Time-weighted composite 
DB Disturbed bulk sample 
GR Grab 
NA Not applicable 
OT Other 
QC Quality-control samples 
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UN Unknown 

AC Air canister 
AL Air lift sampler 
AP Air lift pump 
AS Ashing 
BA Bailer 
BR Brass (California) ring 
BP Gas-operated bladder pump 
CF Continuous-flight auger 
CH Charcoal sampling tube 
CL Clover-leaf dredge sampler 
CP Centrifugal pump 
CR Cutting returns 
DS Drive sample (2-inch/ASTM- 

D1586) 
El Electrical submersible pump (pre- 

1982) 
E2 Electrical submersible pump 

(1982+) 
EK Eckman dredge sampler 
GD Electrical submersible pump (gear- 

driven) 
GP Gas-operated, double-acting piston 

pump 
HA Hand auger 
HB Hand-bucket auger 
HR Electrical submersible pump 

(helical rotor) 
HS Hollow-stem auger 
HV High-volume air sample 
KS Kemmeter sampler 
LY Lysimeter 
NA Not applicable 
NQ NQ wireline rock coring (ASTM- 

D2113) 
NX NX rock coring (ASTM-D2113) 
PI Piston pump 
PP Peristaltic pump 
sc Scraped from exposed surface 
SH Shelby tube (ASTM-D1587) 
SL Suction-lift pump 
SP Submersible pump 
ss Split spoon 
ST Submersible turbine pump 
SW Swab or wipe 
SY Syringe 
TS Thief sample and/or thief type 

sampler 
TU Tube sampler (3"/ASTM-D3550) 

sample_data, 
well_sample_data 

sampling_equip     13202 
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UN Unknown 
VD VanDorn sampler 
WF Wellhead faucet (grab sample 

from) 
sample_data,           sampleJype          13204 AB Ambient conditions blank 
well_sample_data AV Average of QA duplicates 

BD Blank-spike duplicate 
BS Blank spike 
EB Equipment blank 
FD Field duplicate 
FR Field replicate/duplicate 
FS Field spike 
KD Known (external reference 

material) duplicate 
LB Lab blank 
LR Lab replicate 
MB Material blank 
MS Lab-matrix spike 
NE Normal environment sample 
RB Material rinse blank 
RD Regulatory duplicate 
RM Known (external reference 

material) 
SD Lab-matrix spike duplicate 
TB Trip blank 

sampledata,           samplejnatrix      13205 AB Ambient air 
well_sample_data AQ Air quality-control matrix 

DC Drill cuttings 
DW Development water 
LD Drilling fluid 
LF Floating/free product on 

groundwater table 
LO Oil, all types 
PW Purge water 
SE Sediment (assoc. w/surface H20) 
SG Soil gas 
SL Sludge 
SO Soil 
SQ Soil quality-control matrix 
SS Scrapings 
SW Swab or wipe 
TA Animal tissue 
TP Plant tissue 
TQ Tissue quality-control matrix 
WD Well development water 
WE Estuary 
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WF Filtered water 
WG Ground water 
WH Equipment wash water 
WL Leachate 
WM Special water-quality-control 

matrix 
WO Ocean water 
WP Drinking water 
WQ Water quality control matrix 
WR Filtered residue water 
WS Surface water 
wu Unfiltered water 
ww Waste water 

analytic_methods analysisjyrotocl    13206 ASTM ASTM standard procedures 
CLP U.S. EPA's Contract Lab 

Program, CLP 
OIH Other 
sw U.S. EPA's Test Methods for 

Evaluating Solid Waste, SW-846 
UNK Unknown 

analytic_methods analysis_class       13207 FMET Filtered metals 
INORG Inorganics 
ORG Organics 
OTH Other 
SVOA Semi-volatile organics 
VOA Volatile organics 

ana!ytic_methods analysisjnethod    13208 For domain values and 
definitions, see 
\ermadm\cfg\an mthd.txt 

analyticmethods analysis_basis       13209 D Dry 
W Wet 

ana!ytic_methods extract method      13210 A412B Total Cyanide after Distillation 
A503D Sludge Samples (Soil, Sediment, 

Sludge) 
DISWAT Leaching of Analyte from Soil 

Samples using Distilled Water 
EXPTOX Toxicant Extraction Procedure 
FDAOl Food & Drug Admin. Prep. 

Method for Tissue Prior to 
Organic Analysis 

FLDFLT Field Filtering for Dissolved 
Metals 

FLT Filtered Sample (0.45 micron) 
FLTRES Residue after Filtering (0.45 

micron) 
METHOD Extraction Method Specified in 

Analytical Method 
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NONE 

REACT 
SW1210 

SW1320 
SW1330 

SW3005 

SW3010 
SW3020 

SW3040 

SW3050 

SW3500 

SW3510 

SW3520 

SW3540 
SW3550 
SW3580 
SW3610 
SW3611 

SW3620 
SW3630 
SW3640 
SW3650 
SW3660 
SW5030 
SW5040 

SW9071 

TOTAL 

TOTREC 

No Extraction Required for this 
Method 
Reactivity 
Extraction Procedure (EP) TOX 
Method & Structural 
Multiple Extraction Procedure 
Extraction Procedure for Oily 
Wastes 
Digestion for Total Recoverable 
Metals for Flame for Flame AA 
andlCP 
Digestion for Total Metals 
Digestion for Total Metals for 
Furnace AA 
Dissolution Procedure for Oils, 
Greases, or Waxes 
Acid Digestion of Sediments, 
Sludges, and Soils 
Organic Extraction and Sample 
Preparation 
Separatory Funnel Liquid- 
Liquid Extraction 
Continuous Liquid-Liquid 
Extraction 
Soxhlet Extraction 
Sonication Extraction 
Waste Dilution 
Alumina Column Cleanup 
Alumina Column Cleanup and 
Separation of Petroleum Wastes 
Florisil Column Cleanup 
Silica Gel Cleanup 
Gel-permeation Cleanup 
Acid-base Partition Cleanup 
Sulfur Cleanup 
Purge and Trap 
Protocol for Analysis of Sorbent 
Cartridges from Volumne 
Organics 
Oil and Grease Extraction 
Method for Sludge Samples 
HN03 Digestion of Unfiltered 
Waters for Total Metals 
Total Recoverable Digestion of 
Unfiltered Sample for Metals 

ana!ytic_methods     columnjype 13211 CAP 
PACK 

Capillary 
Packed 

analvtic_results        samplejpartition   13207 FMET 
INORG 

Filtered metals 
Inorganics 
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analytic_results       valuejuxme 13212 

analytic_results        casnumber 13213 

analytic_results        value_qualifier      13214 

ORG 
OTH 
SVOA 
VOA 

analyticresults        qa_qualifier 13215 

ND 
TR 

BI 

BJ 

BO 

D 

Organics 
Other 
Semi-volatile organics 
Volatile organics 
For domain values and 
definitions, see 
\ermadm\cfg\val name.txt 
For domain values and 
definitions, see 
\ermadm\cfe\cas num.txt  
Reported data is less than the 
contractual detection limit 
Equal to 
Reported data is greater thqp the 
contractual detection limit but 
not quantifiable above some 
upper limit 
Reported data is less than the 
contractual detection limit but 
still quantifiable 
Interference of cc-elution 
Value is an estimated quantity 
Radiological data results are less 
than or equal to the counting 
error 
Not Detected 
Trace; between the contract 
detection recorded limit (CDRL) 
and the instrument detection 
limit (IDL)   
For inorganic samples, the 
reported value is less than the 
instrument detection limit 
The reported value is less than 
the instrument standardization 
but is greater than the 
instrument detection limit 
For organic samples, the analyte 
is found in the associated blank 
as well as in the sample. This 
indicates possible contamination 
of the blank. 
Analysis was performed at a 
secondary dilution factor 
Identifies compounds that occur 
in concentrations that exceed th 
calibration range of the GC/MS 
for that specific analysis 
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JI 

JO 

N 

NJ 

R 
UI 

lithology, 
strat unit 

lithjype, 10250 
mainjithojype 

UJ 

UO 

For inorganics, the analyte was 
tested for and detected. The 
associated numerical value is an 
estimated quantity usable for 
decision making. 
For organics, the result is an 
estimated quantity. The mass- 
spectral data indicate the 
presence of a compound that 
meets the identification criteria, 
but the result is less than the 
contract-required quantitation 
limit and greater than zero. 
Spike sample recovery is outside 
control limits. Presumptive 
evidence of the presence of the 
analyte. 
Presumptive evidence of the 
presence of the material at an 
estimated quantity 
The data are unusable 
For inorganics, the analyte is 
below the detection limits of the 
methods and instruments used. 
The associated numerical value 
is the calculated contract- 
required quantitation limit based 
on wet weight of the soil sample 
The contract-required 
quantitation limit based on dry 
weight is higher. 
The material was analyzed for 
but was not detected. The 
contract-required quantitation 
limit is estimated. 
For organics, the analysis did 
not detect the material. The 
associated numerical value is th 
contract-required quantitation 
limit corrected for dilution and 
percent moisture.  

AH Anhydrite 
AK Arkose 
AL Argillaceous limestone 
BR Breccia 
CG Conglomerate 
CH Inorganic clays of high 

plasticity, fat clays 
CK Chalk 
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CL Inorganic clays of low to 
medium plasticity 

CO General coal (carbonaceous) 
CY Clay 
DL Dolomitic limestone 
DM Dolomite 
DY Dykes 
EX Extrusive (volcanic) rocks 
GC Clayey gravels, poorly graded 

gravel-sand-clay mixtures 
GK Greywacke 
GM Silty gravels, poorly graded 

gravel-sand-sÜt mixtures 
GP Poorly graded gravels, gravel- 

sand mixtures; little or no fines 
GV Gravel 
GW Well-graded gravels, gravel- 

sand mixtures; little or no fines 
IG Igneous rocks in general 
IN General intrusives (plutonics) 
KM Potassium and magnesium salts 
LC Limestone (calcareous) 
LG Lignite (brown coal) 
LS Sandy limestone 
MH Inorganic silts, micaceous or 

diatomaceous fine sandy or silty 
soils, elastic silts 

ML Inorganic silts and very fine sands, 
rock flour, silty or clayey fine sands 
with slight plasticity 

MM Metamorpbics in general 
MR Marl 
MS Mudstone 
NA Halite 
NP No ASTM classification, 

problems in sampling 
NU No ASTM classification, 

reasons unknown 
OH Organic clays of medium to nig 

plasticity 
OL Organic silts and organic silt- 

clays of low plasticity 
PT Peat and other highly organic 

soils 
QT Quartzite 
SA Sand 
sc Clayey sands, poorly graded 

sand-clay mixtures 
SH Shale 
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SJ 
SL 
SM 

SP 

ss 
ST 
SW 

TF 
TI 
VA 
Z 

Silt 
General salt (saliferous) 
Silty sands, poorly graded sand- 
silt mixtures 
Poorly graded sands, gravely 
sands; little or no fines 
Sandstone 
Siltstone 
Well-graded sands, gravely 
sands; little or no fines 
Tuff 
Tillite diamictite 
Volcanic agglomerate/breccia 
Other 

fluid fcjype 10245 FLP 
OTH 
WAT 

Floating Product 
Other 
Water 

well well status 13401 CLO 
COL 
DAM 
DRY 
NUS 
OBS 
OTH 
PLG 
SCH 
UNK 
USE 

Closed 
Collapsed 
Damaged 
Dry 
Not usable 
Obstructed 
Other 
Plugged 
Scheduled 
Unkown 
In use 

well welljype 13402 ABN 
BCK 
EXW 
IJW 
IRR 
LEA 
MNW 
OBS 
OFF 
PRG 
PRW 

PVT 
PZ 
QC 
SB 
SS 
SSH 
TST 

Abandoned well 
Background well 
Extraction well 
Injection well 
Irrigation well 
Leachate well 
Monitoring well 
Observation well 
Off-site well 
Purge well 
Production well (public water 
supply) 
Private water-supply well 
Piezometer 
Quality control 
Soil/Geologic boring 
Soil-sample location 
Seismic shot hole 
Test well 
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VAP Vapor well 
VW Vadose well 

well completion             13403 C Concrete, porous 
methd GP Gravel pack with perforations 

GS Gravel pack with screen 
H Horizontal gallery/collector 
NP Natural fiber pack 
OE Open-end 
OP Open 
OTH Other 
P Perforated or slotted 
S Screen 
SP Sand point 
UNK Unknown 
W Walled or shored 

welI_completion drillingjnethod     13404 AH Air hammer 
AP Air percussion 
AR Air rotary 
CO Coring 
CT Cable tool 
HA Hollow-stem auger 
JT Jetting 
MR Mud rotary 
OTH Other 
RR Reverse rotary 
SA Solid-stem auger 
UNK Unkown 
wc Wireline coring 
WR Water rotary 

weIl_compIetion casingstatus         13405 0 Other 
P Permanent 
R Removed 
S Surface 
T Temporary 
U Unknown 

we!l_completioii casingjstatus        13406 ABS Acrylonitrile butadiene styrene 
screenjnaterial BRK Brick 

CBS Carbon steel 
CNC Concrete 
COP Copper 
COS Coated steel 
FBG Fiberglass 
GLS Galvanized steel 
LCS Low carbon steel 
MET Other metal 
OTH Other 
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P40 PVC schedule 40 
P80 PVC schedule 80 
PLA Other plastics 
PLY Polypropylene 
PVC Polyvinyl chloride (PVC) 
RST Rock or stone 
S30 Stainless steel 304 
S31 Stainless steel 3161 
SLS Stainless steel 
STL Steel 
TFL Teflon 
TIL Tile 
UNK Unknown 
WD Wood 
WRI Wrought iron 

well_compIetion sealjype               13407 BF Backfill 
fllljype BP 

BS 
CG 
CH 
CO 
GB 
GP 
OT 
SP 
UN 
VG 

Bentonite pellets 
Bentonite slurry 
Cement grout 
Chemical grout 
Concrete 
Granular bentonite 
Gravel pack 
Other 
Sand pack 
Unknown 
Volclay grout 

weIl_compIetion screenjype            13408 BS 
CS 
MS 
NS 
OT 
PP 
PB 
ST 
UN 

Bridge slot 
Continuous-slot wire-wound 
Machine slotted casing 
No screen 
Other 
Perforated pipe 
Pipe base 
Shutter type 
Unknown 

well_completion pumpjype              13409 B 
C 
H 
0 
s 
u 

Bailer 
Combination 
Hydrostar 
Organic/bladder 
Submersible 
Unknown 
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Optional Domain Sets 
In addition to the default domain sets, three very large optional 
domain sets are delivered in text files in the \ermadm\cfg directory. 
If your project was created using at least the ERMA Basic 
Environmental schema, or if your existing schema includes the 
analyticmethods and analyticresults tables, you can use these 
domains to supplement the columns in these tables as follows: 

• anmthcLtxt — Contains values for the analysisjnethod 
column in the analyticjnethods table; domain number 13208. 

• val_name.txt — Contains values for the value_name column in 
the analytic_results table; domain number 13212. 

• cas_num.txt — Contains values for the casnumber column in 
the analytic_results table; domain number 13213. 

You can review the contents of these files using Notepad (or your 
editor). Each line in each optional file has the following 
format: 

Domain #|Domain Value|Domain Description 

Domain Tables 
Three domain tables corresponding to the optional .txt files are also 
delivered (the listdomain table normally contains all domain 
definitions). The data definitions in each of these tables are as 
follows: 

List Analytic Methods Table Data Dictionary 
(ERMA Database Table Name: Iist_an_mthd) 

Column Required Type (Size) Definition 
Idomain yes integer 
domainvalue yes character (8) The optional domain values (delivered in 

the an mthdtxt file) for analytic methods. 
domaindesc yes character (64) The descriptions of each domain value. 
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List Value Name Table Data Dictionary 
(ERMA Database Table Name: Iist_val_name) 

Column Required Type (Size) Definition 
Idomain yes integer 
domainvalue yes character (12) The optional domain values (delivered in 

the val name.txt file) for value names. 
domaindesc yes character (64) The descriptions of each domain value. 

List CAS Number Table Data Dictionary 
(ERMA Database Table Name: list_cas_num) 

Column Required Type (Size) Definition 
Idomain yes integer 
domainvalue yes character (12) The optional domain values (delivered in 

the cas num.txt file) for CAS numbers. 
domaindesc yes character (64) The descriptions of each domain value. 

Using the Optional Domain Files 
If you decide to use one of the optional .txt domain files, you can 
edit the file using Notepad (or your own editor) to delete unwanted 
values. This lets you add only those analysis values and CAS 
values that are appropriate for your project. You can also add new 
values to the existing set of values and/or edit the existing values. 
Then use Data Loader to load the .txt file as a 
pipe-delimited ASCII input file to the corresponding table; for 
example, load the an_m.thd.txt file to the list_an_mthd table. Once 
this is done, you can access the optional domains as you would 
other delivered domains using DDF Editor. 

Note:    To access Data Loader, select Tools > ERMA Data 
Manager from the MGE window to open the ERMA Data 
Manager Tools dialog box. Then select Data Loader and click 
OK to open the Data Loader dialog box. For more information 
and an exercise on using Data Loader, see "Loading, Reviewing, 
and Retrieving Data" in Working with ERMA Data Manager. 
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Note:    If you do not want to use the optional domains delivered 
in the \ermadm\cfg directory, you can delete the domain definitions 
and the corresponding tables using DDF Editor. 
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Feature Information 
This section provides detailed information, such as code, type, 
category, level (Lev), style (Sty), weight (Wt), and color (Clr), 
about each feature delivered in the ERMA project Schemas 
(except the Minimum Database schema). This information is useful 
when planning to modify existing features or add new features to the 
database using Feature Table Editor. (For information and an 
exercise on using Feature Table Editor, 
see "Editing the Feature Table" in Working with ERMA Data 
Manager.) 

To Learn About See Page 

General Mapping Features 

Basic Environmental Features 

Minimum Geology Features: 

3-2 

3-2 

3-4 

Geologic Map Attributes 
Geologic Section Graphics 
Patterns 

3-4 
3-4 
3-5 

Basic Environmental/Geology Features 3-7 
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General Mapping Features 
Name 
(32-character limit) 

Code 
(12-char) 

Type Category Lev 
I-«3 

Sty 
0-7 

Wt 
0-31 

Clr 
0-256 

Table 

Contour Annotation GC_ANN Label Map 
Attributes 

39 0 0 0 

Major Contour GCCMJ Line Map 
Attributes 

39 0 2 0 

Minor Contour GC_CMN Line Map 
Attributes 

40 2 0 0 

Digitizing Control Symbol MPPSUDCTRL Point Map 
Attributes 

28 0 0 well 

Digitizing Control Z Value MPPSUDZVAL Label Map 
Attributes 

29 0 0 well 

Basic Environmental Features 
Name 
(32-character limit) 

Code 
(12-char) 

Type Category Lev 
l-ö 

Sty 
0-7 

wt 
0-31 

Clr 
0-25« 

Table 

Analytical Methods ANYT_METH Uncategorized analyticjniethods 

Analytical Results ANYTJRES Uncategorized analytjcal_results 

Sample Data SAMPLEDATA Uncategorized sample_data 

Sample Location SAMPLE_LOC Uncategorized samplelocation 

Washboring E0001 Point Environmental 
Samples 

li 0 0 0 well 

Vertical Core E0002 Point Environmental 
Samples 

li 0 0 0 well 

Prop. Expel. E0003 Point Environmental 
Samples 

li 0 0 0 well 

Piezometer Observation E0004 Point Environmental 
Samples 

ii 0 0 0 well 

Angle Core E0005 Point Environmental 
Samples 

li 0 0 0 well 

Spt Hole E0006 Point Environmental 
Samples 

li 0 0 0 well 

Spt Core E0007 Point Environmental 
Samples 

li 0 0 0 well 

Core Penetrometer E0008 Point Environmental 
Samples 

ii 0 0 0 well 

Undisturbed Sample E0009 Point Environmental 
Samples 

li 0 0 0 well 

Water Level & Date E00010 Point Environmental 
Samples 

ii 0 0 0 well 

Private Well E00011 Point Environmental 
Samples 

ii 0 0 0 well 

Water Well E00012 Point Environmental 
Samples 

ii 0 0 0 well 

Dual Completion Well 

Purge Well 

E00013 

E00014 

Point 

Point 

Environmental 
Samples 
Environmental 
Samples 

ii 

li 

0 

0 

0 

0 

0 

0 

well 

well 

Prime Well E00015                           1 Point Environmental 11 0 0 0 well 
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Samples 
Water Monitor Well E00016 Point Environmental 

Samples 
11 0 0 0 well 

Surface Samples E00017 Point Environmental 
Samples 

11 0 0 0 well 
Location E00018 Point Environmental 

Samples 
11 0 0 0 well 

Sampling Well E00019 Point Environmental 
Samples 

11 0 0 0 well 
Stab Well E00020 Point Environmental 

Samples 
11 0 0 0 well 

Location E00021 Point Environmental 
Samples 

11 0 0 0 well 
Location E00022 Point Environmental 

Samples 
11 0 0 0 well 

Location E00023 Point Environmental 
Samples 

11 0 0 0 well 
Location E00024 Point Environmental 

Samples 
11 0 0 0 well 

Monitor U ell Confine E00025 Point Environmental 
Samples 

11 0 0 0 well 
Production Well E00026 Point Environmental 

Samples 
11 0 0 0 well 

Domestic Well E00027 Point Environmental 
Samples 

11 0 0 0 well 
Public Well E00028 Point Environmental 

Samples 
11 0 0 0 well 

Irrigation Well E00029 Point Environmental 
Samples 

11 0 0 0 well 
Map Frame Annotation MPMAPANNO Label GENERAL 4 0 0 
Map Frame MPMAPFRAME Line GENERAL 4 0 1 0 
Map Tic Marks MPMAPTICS Point GENERAL 4 0 0 
Restricted Area Label 
Svmbologv 

RSAREALABEL Label GENERAL 41 0 4 

Restricted Area 1 nv 
Svmbolog\ 

RSAREALINE Line GENERAL 40 0 1 4 

Default Bottom Symbol BOTTOM_SYM Point Well 10 0 0 0 well 
Non-Intersecting Well Symbol MPNONIWELS Point Well 10 0 0 well 
Well Name Position MPWELLNAME Label Well 14 0 0 well 
Defauh Well Symbol MPWELLSYM Point Well 11 0 0 0 well 
Well Track MPWELLTRAK Point Well 13 0 0 0 well 
Over Post Symbol POST.SYM Point Well 53 0 0 2 well 
Default Top Symbol TOP_SYM Point Well 10 0 0 13 well 
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Minimum Geology Features — 
Geologic Map Attributes 
(Additions to the features delivered in the Basic Environmental schema.) 

Name 
(32-character limit) 

Code 
(12-char) 

Type Category Lev 
1-63 

Sty 
0-7 

wt 
0-31 

Clr 
0-256 

Table 

Section Horizon Control MPHORZCTRL Point Geologic Map 
Attributes 

19 0 0 0 well 

Section Horizon Control 
Value 

MPHORZVAL Label Geologic Map 
Attributes 

12 

Minimum Geology Features — 
Geologic Section Graphics (GSG) 

Name 
(32-character limit) 

Code 
(12-char) 

Type Category Lev 
1-« 

Sty 
0-7 

wt 
0-31 

Clr 
0-256 

Table 

Fluid FLUID Uncategorized fluid 
Fluid Penetration FLUH>_PEN' Uncategorized fluidjpene- 

tration 
Stratigraphic Penetration STRAT.PEN Uncategorized strat pen 
Stratigraphic Unit STRAT_UNIT Uncategorized strat unit 
Section-Line Default 
Symbology 

MPSECTLINE Line GSG 50 0 1 4 sect_line 

Section-Line Name MPSECTNAME Label GSG 50 0 1 4 sect line 
Fluid Name XSBN Label GSG 45 0 0 4 fluid 
Fluid-Penetration 
Annotation 

XSCA Label GSG 25 0 0 4 fluid_pen 

Fluid Penetration XSCP Line GSG 25 0 1 6 fluid pen 
Cross-Section Description XSDESC Label GSG 5 0 0 

Depth Label XSDPLB Label GSG 12 0 0 3 

Depth Line XSDPLN Line GSG 12 o- 1 2 

Minor Depth Line XSDPLNMIN Line GSG 7 0 0 2 

Cross-Section Datum Line XSDTLN Line GSG 9 0 1 3 

Fluid XSFB Line GSG 45 0 1 6 fluid 
Cross-Section Frame XSFRME Line GSG 5 0 1 0 

Cross-Section Hinge Line XSHGLN Line GSG 10 5 0 r0 

Hinge-Line Azimuth 
Arrows 

XSHGLNAZARRW Point GSG 11 0 1 0 

Hinge-Line Az. Values XSHGLNAZIM Label GSG 11 0 0 0 

Hinge-Line Coordinates XSHGLNCOORD Label GSG 11 0 0 0 

Hinge-Line Distances 
Hinge-Line Markers 

XSHGLNDIST 

XSHGLNMRK 
Label 
Line 

GSG 
GSG 

11 

11 

0 

0 

0 

0 

0 

0 
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Stratigraphic Unit 
Penetration Annotation 

XSSA Label GSG 26 0 0 2 strat_pen 

Strat. Unit Bottom XSSB Line GSG 46 1 1 2 strat unit 
Strat. Unit Name XSSN Label GSG 46 0 2 strat unit 
Strat. Unit Penetration XSSP Line GSG 26 0 1 2 strat pen 
Stratigraphic Unit Top XSST Line GSG 46 0 1 2 strat unit 
Cross Section Title XSTTTL Label GSG 5 0 0 
Major Vertical Grid Line XSVGLNMAJ Line GSG 6 0 1 1 
Minor Vertical Grid Line XSVGLNMIN Line GSG 6 0 0 1 
Section Well Path XSWPTH Line GSG 22 0 0 0 well 
Section Well-Path Bot. 
Well Name 

XSWPTHBWLNAM Label GSG 22 0 0 0 well 

Section Well-Path 
Elevation 

XSWPTHELEV Label GSG 22 0 0 93 well 

Section Well-Path Total 
Depth 

XSWPTHTDPTH Label GSG 22 0 0 0 well 

Section Well-Path Top 
Well Name 

XSWPTHTWLNAM Label GSG 22 

° 
0 0 well 

Minimum Geology Features — 
Patterns 

Name 
(32-charaeter limit) 

Code 
(12-char) 

Type Category 
(10006) 

Lev 
1-63 

Fill 
Clr 

Cell Table 

Anhydrite or gypsum 10250AH Pattern Pattern Feature 51 8 WPAH 

Arkose 10250AK Pattern Pattern Feature 51 0 WPAK 

Argillaceous limestone 10250AL Pattern Pattern Feature 51 0 WPAL 

Breccia 10250BR Pattern Pattern Feature 51 0 WPBR 

Conglomerate 10250CG Pattern Pattern Feature 51 7 WPCG 

Chalk 10250CK Pattern Pattern Feature 51 0 WPCK 

Inorganic clays high 
elasticity 

10250CH Pattern Pattern Feature 51 0 CH 

Inorganic clay 10250CL Pattern Pattern Feature 51 7 WPCL 

Coal (carbonaceous) 10250CO Pattern Pattern Feature 51 7 WPCO 

Clay 10250CY Pattern Pattern Feature 51 CY 

Dolomitic limestone 10250DL Pattern Pattern Feature 51 0 WPDL 

Dolomite 10250DM Pattern Pattern Feature 51 10 WPDM 

Dykes 10250DY Pattern Pattern Feature 51 0 WPDY 

Extrusive (volcanic) 
rocks 

10250EX Pattern Pattern Feature 51 6 WPEX 

Clayey gravels 10250GC Pattern Pattern Feature 51 0 GC 
Greywacke 
Silty gravels 

10250GK 
10250GM 

Pattern 

Pattern 
Pattern Feature 
Pattern Feature 

51 
51 

0 
0 

WPGK 

GM 

Poorly graded gravels 10250GP Pattern Pattern Feature 51 0 GP 
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Gravel 10250GV Pattern Pattern Feature 51 0 WPGV 

Well-graded gravels 10250GW Pattern Pattern Feature 51 0 GW 

Igneous rocks (general) 10250IG Pattern Pattern Feature 51 0 WPIG 

Intrusives (plutonics) 10250IN Pattern Pattern Feature 51 6 WPIN 

K and Mg salts 10250KM Pattern Pattern Feature 51 5 WPKM 

Limestone (calcareous) 10250LC Pattern Pattern Feature 51 LC 

Lignite (brown coal) 10250LG Pattern Pattern Feature 51 9 WPLG 

Sandy limestone 10250LS Pattern Pattern Feature 51 3 WPLS 

Inorganic silts, fine 
sands 

10250MH Pattern Pattern Feature 51 0 MH 

Inorganic silts, very fine 
sands 

10250ML Pattern Pattern Feature 51 0 ML 

Metamorphics (general) 10250MM Pattern Pattern Feature 51 0 WPMM 

Marl 10250MR Pattern Pattern Feature 51 0 WPMR 

Mudstone 10250MS Pattern Pattern Feature 51 0 WPMS 

Halite 10250NA Pattern Pattern Feature 51 9 WPNA 

Organic clays 10250OH Pattern Pattern Feature 51 0 OH 

Organic silts 10250OL Pattern Pattern Feature 51 0 OL 

Peat 10250PT Pattern Pattern Feature 51 0 PT 

Quartzite 10250QT Pattern Pattern Feature 51 0 WPQT 

Sand 10250SA Pattern Pattern Feature 51 0 WPSA 

Clavev sands 10250SC Pattern Pattern Feature 51 0 WPSC 

Shale 10250SH Pattern Pattern Feature 51 7 WPSH 

Silt 10250SJ Pattern Pattern Feature 51 0 WPSJ 

General salt (saliferous) 10250SL Pattern Pattern Feature 51 0 WPSL 

Siltv sands 10250SM Pattern Pattern Feature 51 0 SM 

Poorlv graded sands 10250SP Pattern Pattern Feature 51 0 SP 

Sandstone 10250SS Pattern Pattern Feature 51 4 WPSS 

Siltstone 10250ST Pattern Pattern Feature 51 2 WPST 

Well-graded sands 10250SW Pattern Pattern Feature 51 0 SW 

Tuff 10250TF Pattern Pattern Feature 51 0 WPTF 

Tillite. dianuctite 10250TI Pattern Pattern Feature 51 0 WPTI 

Volcanic 
agglomerate/breccia        | 

10250VA Pattern Pattern Feature 51 0 WPVA 
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Basic Environmental/Geology Features 
(Additions to the features in the Basic Environmental schema and in the Minimum 
Pattern Feature schema.) 

Name 
(32-character limit) 

Code 
(12-char) 

Type Category Lev 
1-63 

Sty 
0-7 

Wt 
0-31 

Clr 
0-256 

Table 

Well completion WELL COMP Uncategorized weIl_completion 
Well sample data WELL SAMP Uncategorized weD_sample_data 
Down-hole test DOWNHL TEST Uncategorized down_hoIe_test 
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