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IMPORTANT NOTICE TO DATABASE USERS

The Eastern Lake Survey - Phase Il (ELS-Il) seasonal chemistry data sets available for public
distribution are DS3B, the reduced version of the validated database, and DS4A, the enhanced
(final) database. The enhanced database is the easiest to use for general analysis. It contains one
data line for each lakewater sample (replicates have been averaged) and the database has been
readied to make population estimates as described in Section 2. The validated database contains al the
unreplaced, unaveraged data, including some of the lakewater QA data. Database file names are:

SEASON FILE NAME DATA TYPE n Number of Variables

Spring 1986 SPSVBMO1 Vaidated 234 188
SPSFIMO1 Enhanced 146 148

Summer 1986 SUSVBMO1 Vaidated 301 257
SUSFIMO01 Enhanced 270 194

Fal 1986 FASVBMO1 Vaidated 265 199
FASFIMO1 Enhanced 239 156

Ancillary data sets from other ELS-I1 activities are discussed in Appendix A.

Due to problems discovered during the verification and validation of the Phase |1 data, the data verification
phase was repeated for selected analytes measured at both contract |aboratories. The reevaluation resulted in a
new "modified verified" database. Based on our analyses, we make the following recommendations for data use:

1. Chloride (variable name= CL98/CL 11) values measured at one of the analytical |aboratories
should not be used. The suspect chloride values are present in the validated data set and the
associated chloride flag variable (CL11F) has a Ul code. In the enhanced data set (DS4A), these
suspect chloride values have been set to "missing” values. Population estimates for chloride
should not be made for the summer and spring (all fall values were measured at the other
analytical laboratory and are not considered suspect).

2. Field conductivity (variables - Cxxxx1D and CON601D) measurements appear to be unreliable
and should be interpreted with caution. These measurements were not validated. There were no
problems detected with the laboratory conductivity (CONDI1) values.

3. Total aluminum (ALTL11) data showed very poor agreement between laboratories and precision
was highly variable. Discretion is advised in interpreting the total aluminum data. Note, these
problems do not relate to total monomeric aluminum (ALDO02), organic monomeric aluminum
(ALO_02), or inorganic monomeric aluminum (ALDI98).

4, Air-equilibrated dissolved inorganic carbon (DICE11) and air-equilibrated pH (PHEQ11) showed
some laboratory bias and poor precision at higher pH. It is strongly recommended that data users
use the closed-system dissolved inorganic carbon (DIC02) and pH (PHO02) measurements for data
analysis.



The ELS-I1 was designed to estimate characteristics of an explicitly defined target population of lakesin
the northeastern United States, not just the sampled lakes. To make inferences about the ELS-I1 population, it is
necessary to weight each sample by the ELS-11 weighting factor (variable WT2T99; see Section 5). The ELSHI
sample weighting factor Indicates how many lakesin the ELS-11 target population are represented by each
sample. Details on making ELS-I1 population estimates are given in the ELS-11 final report (Herlihy et al., 1991).

vi



SECTION 1
INTRODUCTION

Database management support for the U.S. Environmental Protection Agency's (EPA) Eastern Lake Survey - Phase
Il (ELS-1) was provided by Systems Applications, Inc (SAl). The maor functions of the database management program
were to create, update, distribute, and safeguard the various databases containing the information collected in the three
seasonal chemistry surveys (spring, summer, and fall) of lakes in the northeastern United States.

OVERVIEW OF THE ELS 1| STUDY

In cooperation with the National Acid Precipitation Assessment Program (NAPAP), the EPA conducted the National
Surface Water Survey (NSWS), the purpose of which was to (1) document the chemical and biological status of |akes and
streams in regions of the United States potentially sensitive to acidic deposition, and (2) select regionally representative
surface waters so that changes in aquatic resources could be quantified through along-term monitoring program. The
NSWS consisted of two phases:

. Phase | - a synoptic survey of lake and stream chemistry.
. Phase Il - an evaluation of the chemical variability and biological status of a subset of lakes sampled in
Phase .

The NSWS, conducted between 1984 and 1986, consisted of two major components: the National Lake Survey,
including the Eastern Lake Survey (Linthurst et al., 1986) and the Western Lake Survey (Landers et a., 1987), and the
National Stream Survey (Kaufmann et a., 1988). The primary emphasis of the NSWS was to develop a regional and
national perspective on the current status of surface water chemistry through the conduct of appropriate surveys rather than

a process-oriented, cause-and-effect research program.

National Lake Survey - Phase|

The objectives of Phase | of the National Lake Survey were:

. To determine the percentage (by number and area) and location of lakes that are acidic in potentialy
susceptible regions of the United States.

. To assess the percentage (by number and area) and location of |akes that have low acid neutralizing
capacity (ANC) in potentially susceptible regions of the United States.

. To select regionally characteristic lakes for further study in Phase Il and for possible future long-term
monitoring.



Phase | was specifically designed to provide the above information within definable confidence limits. Thus, a
particular strength of Phase | of the lake survey was the quantitative assessment of the chemical characteristics of lakes
within a probability sampling frame that allowed regiona estimates to be made. An important limitation on these objectives
was that issues concerning temporal variability and biological resources could not be addressed. These issues are of
particular concern in Phase |1 of the lake survey.

Eastern Lake Survey - Phasell

The focus of ELS-I1 was on the northeastern United States (ELS Region 1). ELS-II involved the resampling of a
subset of lakes in the northeastern United States sampled in ELS-| to determine chemical variability and biological status
(Figure 1-1). Particular attention was given to lakes considered most susceptible to acidification. Chemical variability
among lakes was examined by sampling the lakes during the spring, summer, and fall of 1986. Furthermore, within-index
period variability was examined in the fall of 1986 to provide insight concerning the ability to detect chemical changes over
time, and the precision of the estimates of the number of acidic lakes from Phase .

The primary objectives of ELS-Il were to:

. Assess the sampling error associated with the ELSII fall index sample.

. Estimate the number of lakes with low acid neutralizing capacity (ANC) (i.e, potentialy susceptible) that
arenot acidic in the fall but that are acidic in other seasons.

. Establish seasonal water chemistry characteristics among lakes.

The ELS-1I sample lakes were selected from those ELS | lakes with ANC < 400 neg/L, depth
> 1.5m, and low nitrogen or phosphorous concentrations, using a systematic random sample (see Herlihy et a., 1991). A
total of 147 statistically selected lakes were targeted for field visitation during ELS-11 in the spring, summer, and fall of
1986. In addition to these seasonal surveys, a variability study was conducted during the fall seasonal survey. The Fall
Variability Study was designed to sample a subset of 50 of the ELS-I1 lakes at three different times at independently
selected locations believed to be the deepest point in alake during the fall index period.

In situ measurements of pH, conductivity, temperature, and dissolved oxygen were made at 1.5 m below the surface
and 1.5 m above the bottom in all lakes. If the lake was stratified (temperature difference > 4°C), depth profiles of thein
situ measurements were made. Water samples for [aboratory analyses were collected from the epilimnion at 1.5 m below the
surface in lakes more than 3 m deep. In lakes less than 3 m deep, epilimnetic samples were collected a 0.5 m below the
surface. ELS-I| field operations are discussed in detail by Merritt and Sheppe (1988).
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Figure 1-1. ELSI1 study lakes.




Components of ELS-II Chemistry Surveys

Spring Survey: Northeastern lakesin ELS-11 were sampled once in the spring of 1986 in the epilimnion at the same
location on the |ake as the fall index sample in ELSI. Lakes were sampled as soon after ice-out as practical. Water samples
were collected from 146 lakes between March 25 and May 3,1986.

Summer Survey: ELS- I lakes were sampled once in the epilimnion in the summer of 1986 at the same location on
the lake asthe fall index sample in ELS-|. Water samples were collected from 147 lakes. In addition to the epilimnetic
sample, a hypolimnetic sample was collected in 123 of these lakes. Hypolimnetic samples were drawn from the middle of
the hypolimnion in stratified lakes, and a 1.5 m from the bottom in nonstratified lakes or lakes <5 m deep. Hypolimnetic
samples were not collected from lakes < 3 m deep. Summer seasona survey samples were collected between July 23 and
August 11, 1986.

Fall Survey and Variability Study: A variability study was conducted in the fall of 1986 along with the regular
seasonal survey to assess the within-season and within-lake spatia variability in lake chemistry. In addition to the fall
seasonal survey of ELS-| sample locations, a subset of 50 ELS-1 lakes, in 2 groups of 25, were selected for sampling at 2
additional times during the fall index period at 2 independently selected locations on the lake. Independent field crews
selected the Fall Variability Study sampling locations at the time of the sample visits by locating a spot that appeared to be
the deepest part of the lake, according to lake shape, surrounding topography, and depth measurements, in the same way the
origina ELS-| sites were chosen.

A sat of 25 fall variahility lakes was randomly selected from al ELS-11 lakes in each of two geographic regions of the
northeastern United States: the Adirondacks and central and southeastern New England (Connecticut, Rhode Island,
Massachusetts, and southern New Hampshire). Due to inclement weather and logistic constraints, only 41 of the 50 selected
lakes (17 in the Adirondacks and 24 in central and southeastern New England) were sampled 3 times in the fall.

ELS-1 lakes not included in the Fall Variability Study were sampled only oncein the fall, at the same location as the
ELS-| sample. In total, water samples were collected from 152 lakes, 7 of which were special interest sites (lakes that were
not part of the statistical sample but are of interest in comparing ELS-I1 results with those of other researchers). Only
epilimnetic water samples were collected. All fall seasonal and variability study samples were collected between October 8
and November 14, 1986.

Water samples were transported from the sample site in coolers containing frozen chemical refrigerant packs that
maintained a temperature of approximately 4°C until they arrived at the central processing laboratory. Samples were
shipped by overnight courier to ensure their arrival at the processing laboratory in Las Vegas, Nevada, on the morning after

collection.



In amost al cases, processing laboratory analyses were completed and samples were preserved and split into aliquots
within 36 hours after sampling. The samples were then shipped by overnight courier to a contracted analytical laboratory
for chemical analysis. Two analytical |aboratories analyzed samples during ELS-I1. One laboratory performed al the spring

analyses and the other performed all the fall analyses. Both laboratories analyzed summer samples.

RELATED ELS 11 ACTIVITIES

The original plan for ELSI called for fish studiesin all the lakes for which chemical samples were to be collected.
However, as aresult of funding limitations, it was decided to restrict the fish studies to a subset of lakes located in the

Upper Midwest (see Cusimano et al.,1990). The databases described in this dictionary contain only the lake chemistry data

for the northeast lakes. In addition to the data included in the seasona EL S-I1 databases, other parameters were measured in
ELS1I lakes. In the summer, zooplankton data were collected in al the ELS-11 1akes (described in Tessier and Horwitz,
1988, 1990). Also, summer trace metal and chlorophyll data were collected from ELS-1 lakes. It was found, however, that
the measured trace metal concentrations in most lakes were below the system detection limit calculated from field blanks,
thus the data yielded little information. In addition, detailed bathymetric data were collected from 123 EL S| lakes. Details
and file names of these ancillary ELS-11 data sets are discussed in Appendix A. Note that the trace metal data were not

released due to the high detection limits.

PURPOSE AND STRUCTURE OF THISREPORT

The purpose of this data dictionary isto provide information pertaining to the contents and structure of the ELS1
chemistry database. The data dictionary does not describe the design, protocols, or findings of the study, which are
described in Herlihy et a. (1991). Section 2 describes the overall design and development of the ELS 1| database. Section 3
isasummary of data quality. Section 4 identifies all variables in the database, and Section 5 provides detailed definitions of

the variables. Section 6 describes 'tags' and "flags,” which are two types of data qualifiers.



SECTION 2
DEVELOPMENT OF THE ELS1I DATABASE

Representatives from the Systems Applications, Inc. (SAl), data management staff, the U.S. EPA Environmental
Monitoring Systems Laboratory at Las Vegas (EMSL-Las Vegas), and the U.S. EPA Environmental Research Laboratory
in Corvallis (ERL-Corvallis) met to define the responsbilities of each organization in developing the ELS 11 databases. A
data management plan for the ELS-11 was developed from the meeting. The key stepsin this activity are shown in Figure
2-1.

Conceptually, ELS-I1 data management was similar to that of Phase | of the Eastern and Western Lake Surveys
(Kanciruk et al., 1986,1987). The ELS-1| database was developed using SAS software. Originaly, al datafilesin the
ELS-II database were processed into SAS relational (tabular) data files and were uploaded to a Prime 750 minicomputer at
the Systems Applications offices. Data files were output to magnetic tape and transferred to the EPA's IBM mainframe
computer at the EPA's National Computer Center, Research Triangle Park, North Carolina. The quality assurance staff at
EMSL -Las Vegas and the project staff at ERL-Corvallis accessed the data sets at the National Computer Center.

Problems found during verification and validation necessitated a reverification of the ELS-1 chemistry data sets.
EMSL-Las Vegas completed their reverification of the merged data sets by directly making changes to copies of the verified
data sets to create the modified verified database. Staff at ERL-Corvallis transferred copies of the modified verified data to
their VAX 8600 minicomputer for re-validation. After re-validation of the data, ERL-Corvallis staff downloaded the files to
IBM compatible microcomputer diskettes for transfer to SAl. SAl and ERL-Corvallis staff then created the validated and

fina (enhanced) data sets on IBM compatible microcomputers using PC-SAS.

DATABASE DESIGN

The ELS-1I database consists of information collected in three seasonal chemistry surveys (spring, summer, and fall
of 1986). Four levels or versions of data sets were developed for each seasonal study. These versions were operationally
defined as the raw, verified, validated, and enhanced (final) databases (Figure 2-1).

Each raw data set (designated as DS1) contains the original data as reported on the field forms and by the analytical
laboratories. The raw data sets were reviewed by the quality assurance (QA) staff at EMSL-Las Vegas to verify the
reported results. A verified data set (version DS2) was devel oped from each raw data set. The raw and verified data sets for
each seasonal survey were reviewed by staff at ERL-Corvallis to determine the quality of the data with respect to its
intended use, resulting in the development of validated data sets. Two versions of each validated data set were created: a

complete version
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Figure 2-1. Flow diagram of the creation of the ELS-11 databases.




(DS3A) and areduced version (DS3B) that contained fewer variables. The enhanced data set, used for calculating
population estimates and data interpretation, was devel oped from the DS3B version. Only the reduced validated (DS3B)
and the enhanced (DS4A) data sets are being distributed.

This data dictionary documents the reduced validated and enhanced (final) data sets, DS3B and DS4A. Data set
DS3B (validated) should be used by investigators who require unaveraged, unreplaced data. Verification and validation
suspect values are present in data set DS3B and may be removed by the user if desired (validation outliers have aU codein
the variable flag field). DS3B aso contains some of the QA data. Data set DSAA (enhanced) is easier to use for general
analysis (there is only one data line per lakewater sample) and is the data set used for making population estimatesin the
ELS-II data report.

CREATION OF THE RAW DATA SETS

Development of the raw data set involved checking the data forms from the field and andytical |aboratories and
entering the data from these forms. EMSL-Las Vegas provided copies of the field data forms for each seasonal chemistry
survey, along with hard copies of summaries of the results of |aboratory analyses for the spring seasonal chemistry survey.
The data management staff developed data entry screens for the field data forms using the dBase 111 Plus software package
implemented on IBM compatible microcomputers. The entry screens for the laboratory data were devel oped by modifying
the data entry software package that EMSL-Las Vegas had developed for the ELS-I1. EMSL-Las Vegas then provided the
analytical laboratory data for the summer and fall seasona chemistry surveys on diskettes as dBase compatible files.

To insure accurate transcription of data from the field and laboratory forms, data were initially entered independently
by two operators. After entry, each file was sorted and converted to an ASCII-format file. The two files were compared
using a program written in the "C" programming language. The output was a listing of the data records and variables for
which discrepancies were found. In addition, data records that occurred in one file but not the other were also identified.
Entry errors, duplicate records, and missing records were subsequently corrected. The comparison procedure was repeated,
and another list of discrepancies was output. At this point a member of the data management team reviewed any remaining
discrepancies, and questions were referred to the QA staff at EMSL-Las Vegas. One of the data files was corrected and
used in the creation of the raw data set.

The dBase files containing analytical laboratory data were also converted to ASCII format, with each record written
asasingleline. A program was developed to break the lines into lengths compatible with the personal computer version of
SAS. In afew cases, the dBase file was entered directly into a SAS data file using the PROC DBF procedure.

For both field data and analytical datafiles, a SAS program was written to define the data file structure (variable



names, types, field widths, and labels) and read the ASCI| file when necessary. The result of this operation was the creation
of araw data set in SAS. Copies of each raw data set were transferred to the National Computer Center, where they could
be accessed from EMSL-L as Vegas and ERL-Corvallis.

CREATION OF THE VERIFIED DATA SETS

The QA staff at EMSL-Las Vegas subjected the raw data sets to a set of quality control (QC) checks and identified
various modifications to the raw data (Mitchell-Hall et a., 1989). “Transaction files* were generated in SAS containing the
changes that were to be made to the raw data sets. A preliminary version of each verified data set was generated by
applying the transaction files to the raw data sets. The transaction files were transferred to the data management staff, who
applied them to the officia raw data sets. Each resulting verified data set was compared to its preliminary version. If the
two data sets were identical, then the resultant updated data set was considered to be the verified data set for a seasonal
chemistry survey. If the comparison failed, then the discrepancies were resolved by comparing the updated data set to the
original dataforms (Mitchell-Hall et al., 1989).

Following verification, a reverification was performed because of suspected data quality problems, primarily with
spring anion data. As aresult of this special data assessment (described in detail in Mitchell-Hall et al., 1989), a new
modified verified database was created that was then used in validation and in the creation of the validated and enhanced
data sets. Copies of the modified verified data sets were transferred to the National Computer Center where they could be
accessed from EMSL-Las Vegas and ERL-Corvallis.

CREATION OF THE VALIDATED DATA SETS

The validated data set for each seasonal survey was created by changing the verified set according to specific
instructions from the project staff at ERL-Corvallis. The changes were implemented as individual transactions, that is, each
transaction was made by running a SAS program on the appropriate verified data set to identify the data records of interest
and to create a transaction file. Then the transaction file was applied to the verified data set to create the validated data set
for each seasona survey.

In situations where one transaction was dependent on another, atemporary data set was created by applying the first
transaction to the verified data set and then the second transaction to the temporary data set. Each resulting data set was
checked againgt the verified data set and the instructions from ERL-Corvallis. Any discrepancies were resolved, and the
result was considered the complete validated data set (version DS3A). The reduced validated data set (version DS3B) was
created by eliminating some of the internal QA variables and empty flag fields from DS3A.

The creation of the seasonal validated data sets involved (1) changing units from mg/L to weg/L where appropriate,
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(2) creating two new variables, mean Secchi depth (SECME98), and |abile (inorganic) monomeric aluminum (ALDI98),
calculated as the difference between total monomeric auminum (ALDO02) and organic monomeric aluminum (ALO_02), (3)
adding physical data from detailed bathymetry derived by the Adirondack Lake Survey Corporation, (4) adding cluster and
phase Il weights, (5) rounding, (6) fixing miscellaneous errors, and (7) concatenating the vaidation flags to the verification
flags.

During validation, missing values and values with known errors based on relationships with other variables were
identified and assigned validation flags (UO or Ul; see Section 4). Vaues with either a U0 or Ul validation flag were deleted
in the creation of the enhanced data set. Only the 24 magjor variables listed In Table 2-1 were validated in ELSHI.
Population estimates cannot be made if there are missing values, thus missing values and validation outliers were replaced
in the enhanced (but NOT in the validated) data set if they were required to make population estimates (epilimnion samples

from target |akes).

CREATION OF THE ENHANCED (FINAL) DATA SETS

Severa sets of instructions for the creation of the final data sets were provided by the project staff at ERL-Corvallis.
Thefirst set of instructions was applied to the validated data sets, and temporary data set were created. The next set of
instructions was applied to the temporary fina data sets, and new temporary data sets were created. This process continued
until the data management staff had implemented al instructions. At this point, the final data sets were checked against the
validated data sets and all the instructions from ERL-Corvallis. These final data sets were designated as the complete
versons DS4A.

The enhanced (final) data set (version DS4A) for each seasona chemistry survey was constructed from DS3B by (1)
deleting all trailer duplicates (SAMCDO02="TD'), laboratory QA splits (SAMCDO02='S), and all values with a U0 or Ul
validation flag, (2) averaging all replicate values (from field duplicate samples), (3) changing negative values (except for
ANC and BNC) to zero, and (4) replacing al missing values for the 24 mgjor variablesin Table 2-1 with values calcul ated
from regression models, so that population estimates could be made. In addition, a drop code variable (DRPCDE) was
added to the enhanced data set to distinguish the EL S target 1ake samples from nontarget samples. Only 30 values were
replaced during the creation of the enhanced ELS I data sets: 12 in the spring, 14 in the summer, and 4 in the fall.

DATABASE QUALITY CONTROL
All phases of the data management program included various quality control checks to minimize errors. Computer

programs were checked by a person that was not involved in writing the code.

Table 2-1. Major Variables Validated in ELS |

11



ACCO11 ALDO2 ALO_02

ALEX11 ALKA11l CA98
CL98 COLOR02 COND11
D1C02 DOC11 FE11
FTLO8 K98 MG98
MN11 NA98 NH498
NO398 PHEQ11 PHO2
PTL11 S0498 SI0211

Comments, program logic, and test cases were examined. All data entry screens were examined to insure
consistency of appearance with the field or laboratory forms and to insure that the data were stored in the correct
fields.

For each raw data set, alisting of variable names, data types, field widths, formats, and SAS labels
(generated from the SAS CONTENTS procedure) was reviewed for errors. A listing of all valuesin each data set
was generated and compared to either the original field data forms or listings of data on the original diskettes to
verify that al data fields were present and in the correct format. In addition, individual data values were selected
at random and compared with those on the original dataforms or diskettes.

For each verified data set, any discrepancies between the verified data sets developed at SAl and at
EMSL-Las Vegas were identified using the SAS COMPARE procedure. Listings from the SAS CONTENTS
and PRINT procedures were reviewed in the same manner as were the raw data sets. In addition, the SAS log
files were examined to insure that the appropriate processing steps had been completed.

For the validated data sets, each transaction was checked individually. The SAS programs were checked
for logic and internal documentation (i.e., comments). SAS log files were checked for errors and problems. SAS
list files containing the actual data changes were examined to be certain that all validation changes requested by
ERL-Corvallis were implemented. Listings generated by the SAS CONTENTS and PRINT procedures were
reviewed in the same manner as were the raw and verified data sets.

For the final data sets, all SAS programs were checked for logic and comments. SAS log and list files were
examined for any errors or deviations from the ERL-Corvallisinstructions. Listings from SAS CONTENTS and
PRINT procedures were reviewed as described for the other data sets.

12



SECTION 3
DATA QUALITY SUMMARY

A detailed discussion of the ELS-11 QA datais given in the ELS1 QA report (Mitchell-Hall et al., 1989) and
summarized in the ELS 1| data report (Herlihy et al., 1991). Two analytical |aboratories and a central processing |aboratory
analyzed samplesin the ELS-I1. The central processing laboratory in Las Vegas analyzed PH02, D1C02, COLORO02,
TURO2, ALDO02, and ALO_02 (see Section 5 for variable definitions) in al seasons. One analytical |aboratory analyzed al
the other chemical data for the spring; the other analytical |aboratory analyzed all the fall data. Summer samples were
analyzed by both analytical laboratories.

For most of the major analytes described in Table 2-1, data quality (precision and accuracy) in ELS-11 was
comparable to that achieved in the other components of the National Surface Water Survey. Chloride measurements made
by one laboratory, however, are suspect (based on both the QA data and charge balance/cal culated conductivity checks) and
we recommend against their use in data interpretation. This would eliminate chloride data from the entire spring database
and from about half the summer database. In addition, three other analytes appear to produce inconsistent QA results: air-
equilibrated dissolved inorganic carbon (DICEIL), air-equilibrated pH (PHEQ11), and total aluminum (ALTL11). The
closed-system pH and dissolved inorganic carbon analyses (PHO2 and DIC02), however, achieved acceptable precision. For
all analytes, especially aluminum variables, nitrate, ammonia, and total phosphorous, care should be taken in interpreting
values around and below the system detection limit (SDL). The SDL represents the concentration that was significantly
greater (95% confidence) than field blank (deionized water) concentrations. SDLs for each variable are summarized in
Mitchell-Hall et al. (1989).

In summary, aslisted in the notice to data users, we make the following recommendations for data use:

1 Chloride (CL98/CL 11) values measured at one of the analytical |aboratories should not be used. The
suspect chloride values are present in the validated data set (DS3B) and the chloride flag (CL11F) hasa Ul
code. In the enhanced data set (DS4A), these suspect chloride values have been set to "missing” values.
Population estimates for chloride should not be made for the summer and spring (all fall values were
measured at the other analytical laboratory).

2. All field (in situ) conductivity (variables - Cxxxx1 D and CON601D) measurements appear to be
unreliable and should be interpreted with caution. These measurements were not validated. No problems
were identified with [aboratory conductivity (COND11) values.

3. Total aluminum (ALTL11) data showed very poor agreement between laboratories and precision was
highly variable. This problem is evident in all NSWS surveys. In addition, a number of total auminum
values were |ess than the total monomeric aluminum vaues. Discretion is advised in interpreting total
aluminum data. These problems do not relate to total monomeric aluminum (ALDO02), organic monomeric
aluminum (ALO_02), or inorganic monomeric aluminum (ALDI98).

4. Air-equilibrated dissolved inorganic carbon (DI CEI1) and air-equilibrated pH (PHEQ11)
showed some laboratory bias and poor precision at higher pH. Usersare strongly advised
to use the closed-system dissolved inorganic carbon (DI C02) and pH (PH)2) measurements
for data analysis.
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SECTION 4
LIST OF VARIABLES

The variables in the three seasonal reduced validated (DS3B) SAS data sets are listed in the following three

tables produced using the SAS procedure CONTENTS.
°  Table4-1. Spring Seasona Data Set

°  Table 4-2. Summer Seasonal Data Set

°  Table 4-3. Fal Seasonal Data Set

Variables are listed aphabetically, and each table provides the variable name, type (numeric or character), length
(in bytes, as structured in SAS), format, and SAS label.

Variable labels are printed as they appear in the SAS data sets. The use of all capital letters and "UEQ/L"
and US/CM" for "neg/L" and ".S/cm™ are examples of constraints imposed by limitations of the computer
character set. Units of measure are defined in Section 5.

In addition to the variables listed in these tables, a drop code variable (DRPCDE) has been added to each
enhanced (final) seasonal data set. DRPCDE is a numeric variable of length 8, format F8., which is used to

distinguish target from nontarget lakewater samples.
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Table4-1. Variablesin the Reduced Validated Spring Seasonal (SPSVBMO01) Data Set

Variable Type Length Format SAS Label

ACCOll Num 8 F8.1 CO2-ACIDITY (UEQ/L) FORM 11

ACCO11F Char 12 FLAG FOR ACCOI 1

ALDO2 Num 8 F8.4 PCV ALUMINUM DISSOLVED (UG/L) FORM 2
ALDO2F Char 12 FLAG FOR ALDO02

ALDI98 Num 8 F8.4 LABILE MONOMERIC AL (UGIL)

ALEX11 Num 8 F8.4 ALUMINUM-EXTRACTRACTABLE (UG/L) FORM 11
ALEX11F Char 12 FLAG FOR ALEX11

ALKA11 Num 8 F8.1 ALKALINITY (UEQ/L) FORM 11

ALKA1l Char 12 FLAG FOR ALKAI1

ALO_02 Num 8 F8.4 PCV ALUMINUM ORGANIC (UG/L) FORM 2
ALO_02F Char 12 FLAG FOR ALO_02

ALTLT11 Num 8 F8.4 TOTAL ALUMINUM (UG/L) FORM 11

ALTLI1IF Char 12 FLAG FORALTL11

ANCAT98 Num 8 F8.4 CATIONS/ANIONS RATIO

ANDEF98 Num 8 F8.4 CATSUM-ANSUM (UEQIL)

ANSUM98 Num 8 F8.4 SUM OF ANIONS (UEQ/L)

BAT_ID Num 8 F8. BATCH IDENTIFICATION NUMBER

BNSTR99 Num 8 F8. POPULATION SIZE BY STRATA

C0151D Num 8 F8. CONDUCTIVITY (USICM) AT 1.5M FORM 1ID
C0151DF Char 12 FLAG FOR C0151D

C04051 D Num 8 F8. CONDUCTIVITY AT 40OR5M (US/CM) FORM 1D
C06101D Num 8 F8. CONDUCTIVITY AT 6 OR 10 M (US/CM) FORM 1D
C08151D Num 8 F8. CONDUCTIVITY AT 8 OR 15 M (US/CM) FORM 1D
C10201D Num 8 F8. CONDUCTIVITY AT 100R 20 M (US/CM) FORM 1D
C12251D Num 8 F8. CONDUCTIVITY AT 120R 25 M (USICM) FORM 1D
C14301D Num 8 F8. CONDUCTIVITY AT 14 OR 30 M (US/CM) FORM 1D
C16351D Num 8 F8. CONDUCTIVITY AT 16 OR 35 M (US/CM) FORM 1D
C18401D Num 8 F8. CONDUCTIVITY AT 18 OR 40 M (US/CM) FORM 1D
C20451D Num 8 F8. CONDUCTIVITY AT 200R 45 M (US/ICM) FORM 1D
CAll Num 8 F8.3 CALCIUM (MG/L) FORM 11

CA98 Num 8 F8.4 CALCIUM (UEQIL)

CA11F Char 12 FLAG FOR CA11

CATSU98 Num 8 F8.4 SUM OF CATIONS (UEQIL)

CL1 Num 8 F8.3 CHLORIDE ION (MG/L) FORM 11

CL98 Num a F8.4 CHLORIDE (UEQ/L)

CL11F Char 12 FLAG FOR CL11

CLSTR99 Num 8 8. PHASEII CLUSTER (1, 2 or 3)

CNTY99 Char 5 FIPS CODE (ST, COUNTY)

C0398 Num 8 F8.4 CARBONATE ALKALINITY (UEQIL)

COLORO02 Num 8 F8. COLOR (PCU) FORM 2

COLORO2F Char 12 FLAG FOR COLOR 02

CON601D Num 8 F8. CONDUCTIVITY AT 0.6 * DEPTH (US/CM) FORM 1D
CONCA98 Num 8 F8.4 CALCULATED CONDUCTIVITY (US/CM)

COND11 Num 8 F8.l CONDUCTIVITY (US/CM) FORM 11

COND11F Char 12 FLAG FOR COND11

CON_B1D Num 8 F8. CONDUCT AT BOTTOM-1.5M (US/CM) FORM 1D
CXX501D Num 8 F8. CONDUCTIVITY AT 50 M (US/CM) FORM 1D

(Continued)
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Table 4-1. (Continued)

Variable Type Length Format SAS Label

DATSHO02 Num 8 DATEY. DATE SHIPPED FORM 2

DATSH1D Num 8 DATEY. DATE SHIPPED FORM 1D

DATSMP Num 8 DATE?. DATE SAMPLED

DICO02 Num 8 DIC (MG/L) FORM 2

DICO2F Char 12 FLAG FOR DIC02

DICE11 Num 8 F8.3 DIC-EQUIL (MG/L) FORM 11

DICE11F Char 12 FLAG FOR DICE11

DICI11 Num 8 F8.3 DIC-INIT (MG/L) FORM 11

DICI11F Char 12 FLAG FOR DICI11

DISM99 Num 8 F8. DISTANCE FROM COAST (MILES)

DOC11 Num 8 F8.2 DOC (MG/L) FORM 11

DOC11F Char 12 FLAG FOR DOC11

DO_151D Num 8 F8.2 DISSOLVED OXYGEN (MG/L) 1.5M FORM 1D
DO_601D Num 8 F8.2 DISSOLVED OXYGEN AT 0.6 * DEPTH FORM 1D
DO_B1D Num 8 F8.2 DISOXYGEN (MG/L) BOTTOM-1.5M FORM 1D
DPCA1D Num 8 F8. DEPTH CATEGORY 4=<20M 5=>20 M FORM 1D
DPSIT1D Num 8 F8.1 SITE DEPTH (M) FORM 1D

DPSITX1ID  Num 8 F8.1 MAXIMUM LAKE DEPTH (M)-ALSC

DP_601D Num 8 F8.1 DEPTH 0.6 * BOTTOM (M) FORM 1D

DP_B1D Num 8 F8.1 DEPTH AT BOTTOM-1.5M (M) FORM 1D
ELEV99 Num 8 F8.1 LAKE ELEVATION (M)

ELEVX99 Num 8 F8.1 LAKE ELEVATION (M)-ALSC

FE11 Num 8 F8.3 IRON (UG/L) FORM 11

FE11F Char 12 FLAG FOR FE11

FTL11 Num 8 F8.4 FLUORIDE (MG/L) FORM 11

FTL98 Num 8 F8.4 FLUORIDE (UEQ/L)

FTL11F Char 12 FLAG FOR FTL11

H98 Num 8 F8.4 HYDROGEN FROM PHAC11 (UEQIL)

HCO398 Num 8 F8.4 HCO3 (UEQIL)

HDEP99 Num 8 F8.3 HYDROGEN ION DEPOSITION (G/M ** 2/YR)
HYDID1D Char 4 HYDROLAB METER IDENTIFIER CODE FORM 1D
HYTYP99 Char 9 HYDROLOGIC TYPE

INOUT99 Char 6 PRESENCE/ABSENCE OF INLETS/OUTLETS
K11 Num 8 F8.3 POTASSIUM (MG/L) FORM 11

K98 Num 8 F8.4 POTASSIUM (UEQ/L)

K11F Char 12 FLAG FOR K11

LABNAOQ2 Char 30 LABORATORY FOR ANALY SIS FORM 2
LAKE_ID Char 7 LAKE IDENTIFICATION NUMBER

LAKNA1D Char 30 LAKE NAME FORM 1D

LAT99 Char 10 LATITUDE

LATDD99 Num 8 F8.4 LATITUDE (DECIMAL DEGREES)

LKID99 Char 7 ERLD-UMD ID/ALSC WSHED-POND ID
LKNAM99  Char 30 LAKE NAME

LKSIZ99 Num 8 F8.2 LAKE SURFACE AREA (HA)

LKSIZX99 Num 8 F8.2 LAKE SURFACE AREA (HA) - ALSC
LKVOL99 Num 8 F8.3 CALCLAKEVOL (10** 6 CUM)

LKVOLX99 Num 8 F8.3 DIG. LAKEVOL (10** 6 CUM) - ALSC

(Continued)



Table 4-1. (Continued)

Variable Type Length Format SAS Label

LNGDD99 Num 8 F8.4 LONGITUDE (DECIMAL DEGREEYS)
LONG99 Char 11 LONGITUDE

MAPBG99 Char 25 MAP SHEET NAME (1:250,000 SCALE)
MAPSM99 Char 40 MAP SHEET NAME, 15 OR 7.5 QUAD
MG11 Num 8 F8.3 MAGNESIUM (MG/L) FORM 11

MG98 Num 8 F8.4 MAGNESIUM (UEQIL)

MG11F Char 12 FLAG FOR MG11

MN11 Num 8 F8.3 MANGANESE (UG/L) FORM 11
MN11F Char 12 FLAG FOR MN11

NA1l Num 8 F8.3 SODIUM (MG/L) FORM 11

NA98 Num 8 F8.4 SODIUM (UEQ/L)

NA11F Char 12 FLAG FOR NA11

NH411 Num 8 F8.3 AMMONIUM ION (MG/L) FORM 11
NH498 Num 8 F8.4 AMMONIUM (UEQIL)

NH411F Char 12 FLAG FOR NH411

NO311 Num 8 F8.4 NITRATE ION (MG/L) FORM 11
NO398 Num 8 F8.4 NITRATE (UEQIL)

NO311F Char 12 FLAG FORNO31 1

NO3DP99 Num 8 F8.2 NITRATE DEPOSITION (G/M ** 2/YR)
ORGIO98 Num 8 F8.4 ORGANIC ANION (UEQIL)

PHO2 Num 8 F8.2 STATION PH FORM 2

PHO0151D Num 8 F8.2 PH AT 1.5M FORM 1D

PHO151DF Char 12 FLAG FOR PHO15I1D

PHO2F Char 12 FLAG FOR PHO2

PHAC11 Num 8 F8.2 ACIDITY INITIAL PH FORM 11
PHAC11F Char 12 FLAG FOR PHAC11

PHAL11 Num 8 F8.2 ALKALINITY INITIAL PH FORM 11
PHAL11F Char 12 FLAG FOR PHAL11

PHEQ11 Num 8 F8.2 AIR-EQUILIBRATED PH FORM 11
PHEQ11F Char 12 FLAG FOR PHEQ11

PH_601D Num 8 F8.2 PH AT 0.6 * DEPTH FORM 1D
PH_B1D Num 8 F8.2 PH AT BOTTOM-1.5M FORM 1D
PRCIP99 Num 8 F8.3 PRECIPITATION (M/YR)

PREC1D Char 5 PRECIPITATION FORM 1D

PTL11 Num 8 F8.4 TOTAL PHOSPHORUS (UG/L) FORM 11
PTL11F Char 12 FLAG FOR PTL11

RGSPC99 Char 16 REG SPEC LTM NRC DEW DER SAMPLE CLASS
RPREC1D Char 8 RATE OF PRECIPITATION FORM 1D
RT99 Num 8 F8.3 RESIDENCE TIME (YR)

RTX99 Num 8 8.3 RESIDENCE TIME (YR)-ALSC
RUNIN99 Num 8 F8. ANNUAL RUNOFF INCHES FROM DIGIT MAP
RUNOF99 Num 8 F8.3 SURFACE WATER RUNOFF (M/YR)
RUNOFX99  Num 8 8.3 SURFACE WATER RUNOFF (M/YR)-ALSC
SAM CD02  Char 10 SAMPLE CODE FORM 2

SAM_ID Num 8 F8. SAMPLE IDENTIFICATION NUMBER
SAMID11F  Char 12 FLAG FOR SAM ID FORM 11
SBRGN99 Char 1 NSWS SUBREGION
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Table 4-1. (Continued)

Variable Type Length Format SAS Label

SECDI1D Num 8 F8.1 SECCHI DEPTH:DISAPPEAR (M) FORM 1D
SECME98 Num 8 8.1 MEAN:SECCHI DISK DISAPPEAR, REAPPEAR (M)
SECRE1D Num 8 F8.1 SECCHI DEPTH:REAPPEAR (M) FORM 1D

SI0211 Num 8 F8.3 SILICA (MG /L) FORM 11

SIO211F Char 12 FLAG FOR SI0211

SITETYP Char 9 SAMPLING SITE OR TYPE CODE

SO411 Num 8 F8.3 SULFATE ION (MG/L) FORM 11

S0O498 Num 8 F8.4 SULFATE (UEQIL)

SO411F Char 12 FLAG FOR SO411

SO4DP99 Num 8 F8.2 SULFATE DEPOSITION (G/M ** 2/]YR)

SOBC98 Num 8 F8.4 SUM OF BASE CATIONS (UEQIL)

SPLCDO02 Char 1 SPLIT/SAMPLE CODE TO LASVEGAS FORM 2
ST99 Char 2 STATE (TWO-LETTER ABBREV)

STRAT99 Char 3 NSWS STRATA

T04051D Num 8 F8.1 TEMPERATURE AT 4 OR5M (DEGC) FORM 1D
T06101D Num 8 F8.1 TEMPERATURE AT 6 OR 10 M (DEGC) FORM 1D
T08151D Num 8 F8.1 TEMPERATURE AT 8 OR 15 M (DEGC) FORM 1D
T10201D Num 8 F8.1 TEMPERATURE AT 10 OR 20 M (DEGC) FORM 1D
T12251D Num 8 F8.1 TEMPERATURE AT 12 OR 25 M (DEGC) FORM 1D
T14301D Num 8 F8.1 TEMPERATURE AT 14 OR 30 M (DEGC) FORM 1D
T16351D Num 8 F8.1 TEMPERATURE AT 16 OR 35 M (DEGC) FORM 1D
T18401D Num 8 F8.1 TEMPERATURE AT 18 OR 40 M (DEGC) FORM 1D
T20451D Num 8 F8.1 TEMPERATURE AT 20 OR 45 M (DEGC) FORM 1D
TIMREL1D Num 8 TIMES. TIME RECEIVED (24H) HH:MM FORM 1D
TIMSM1D Num 3 TIMES. TIME SAMPLED (24H) HH:MM FORM 1D
TMO0151D Num 8 F8.1 TEMPERATURE (DEGC) AT 1.5M FORM 1D
TMP60O1D Num 8 F8.1 TEMPERATURE AT 0.6 * DEPTH (DEGC) FORM 1D
TMPA1D Num 8 F8 AIR TEMPERATURE (DECG) FORM ID

TMPD11D Num 8 F8.1 TEMPDIF 1.5 M-BOTTOM (DEGC) FORM ID
TMPD21D Num 8 F8.1 TEMPDIF 1.5 M-0.6 * DEPTH (DEGC) FORM 1D
TMP_B1D Num 8 F8.1 TEMP AT BOTTOM-i .5M (DEGC) FORM 1D
TURO2 Num 8 F8.2 TURBIDITY (NTU) FORM2

TURO2F Char 12 FLAG FOR TURO02

TXX501D Num 8 F8.1 TEMPERATURE AT 50 M (DEGC) FORM 1D
VISIT1D Char 12 VISIT FORM ID

WALA99 Num 8 F8.2 WATERSHED AREA/LAKE AREA

WALAX99  Num 8 8.2 WATERSHED AREA/LAKE AREA-ALSC

WDIR1D Char 3 ESTIMATED WIND DIRECTION FORM 1D
WSDIS99 Char 8 D)WELL I)ND L)OG M)INE R)OAD S)TOCK
WSHED99 Num 8 F8.3 WATERSHED AREA (HA)

WSHEDX99 Num 8 8.3 WATERSHED AREA (HA)-ALSC

WSOTH99 Char 25 DISTURB W/I 100 M-OTHER

WSPD1D Char 8 ESTIMATED WIND SPEED FORM 1D

WT1M99 Num 8 8.3 MODIFIED PHASE | WEIGHT

WT10 99 Num 8 8.3 ORIGINAL PHASE | WEIGHT

WT2C99 Num 8 8.4 CONDITIONAL PHASE Il WEIGHT

WT2T99 Num 8 8.3 TOTAL PHASE Il WEIGHT
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Table4-2. Variablesin the Reduced Validated Summer Seasonal (SUSVBMO01) Data Set

Variable Type Length Format SAS Label

ACCESID Char 3 ACCESS FORM 1D

ACCO11 Num 8 F8.1 CO2-ACIDITY (UEQ/L) FORM 11

ACCO11F Char 12 FLAG FOR ACCOI 1

ALDO2 Num 8 F8.4 PCV ALUMINUM DISSOLVED (UG/L) FORM 2
ALDO2F Char 12 FLAG FOR ALDO02

ALDI98 Num 8 F8.4 LABILE MONOMERIC AL (UGIL)

ALEX11 Num 8 F8.4 ALUMINUM-EXTRACTABLE (UG/L) FORM 11
ALEX11F Char 12 FLAG FOR ALEX11

ALKA11 Num 8 F8.1 ALKALINITY (UEQ/L) FORM 11

ALKA11F Char 12 FLAG FOR ALKA11

ALO_02 Num 8 F8.4 PCV ALUMINUM ORGANIC (UG/L) FORM 2
ALO_02F Char 12 FLAG FOR ALO_02

ALTLT11 Num 8 F8.4 TOTAL ALUMINUM (UG/L) FORM 11
ALTL11F Char 12 FLAG FORALTL11

ANCAT98 Num 8 F8.4 CATIONS/ANIONS RATIO

ANDEF98 Num 8 F8.4 CATSUM-ANSUM (UEQIL)

ANSUM98 Num 8 F8.4 SUM OF ANIONS (UEQ/L)

BAT_ID Num 8 F8. BATCH IDENTIFICATION NUMBER

BNSTR99 Num 8 F8. POPULATION SIZE BY STRATA

C0051D Num 8 F8. CONDUCTIVITY AT 0.5M (US/ICM) FORM 1D
C0051DT Char 6 TAG FOR C0051D

C051D Num 8 F8. CONDUCTIVITY AT 1.5M (US/ICM) FORM 1D
C0151DF Char 12 FLAG FOR C0151D

C0251D Num 8 F8. CONDUCTIVITY AT 25M (US/ICM) FORM 1D
C0251DT Char 6 TAG FOR C0251D

C0351D Num 8 F8. CONDUCTIVITY AT 3.5M (US/ICM) FORM 1D
C0451D Num 8 F8. CONDUCTIVITY AT 45M (US/CM) FORM 1D
C0551D Num 8 F8. CONDUCTIVITY AT 55M (US/ICM) FORM 1D
C0651D Num 8 F8. CONDUCTIVITY AT 6.5M (US/CM) FORM 1D
C0751D Num 8 F8. CONDUCTIVITY AT 7.5M (US/CM) FORM 1D
C0851D Num 8 F8. CONDUCTIVITY AT 85M (US/CM) FORM 1D
C0951D Num 8 F8. CONDUCTIVITY AT 95M (US/CM) FORM 1D
C1051D Num 8 F8. CONDUCTIVITY AT 105M (USICM) FORM 1D
C1251D Num 8 F8. CONDUCTIVITY AT 125M (USICM) FORM 1D
C1451D Num 8 F8. CONDUCTIVITY AT 145M (USICM) FORM 1D
C1651D Num 8 F8. CONDUCTIVITYAT 165M (USICM) FORM 1D
C1851D Num 8 F8. CONDUCTIVITY AT 185M (USICM) FORM 1D
C2051D Num 8 F8. CONDUCTIVITY AT 20.5M (USICM) FORM 1D
C2251D Num 8 F8. CONDUCTIVITY AT 22.5M (USICM) FORM 1D
C2451D Num 8 F8. CONDUCTIVITY AT 245M (USICM) FORM 1D
C2651D Num 8 F8. CONDUCTIVITY AT 26.5M (USICM) FORM 1D
C2851D Num 8 F8. CONDUCTIVITY AT 285M (USICM) FORM 1D
C3051D Num 8 F8. CONDUCTIVITY AT 30.5M (USICM) FORM 1D
C3251D Num 8 F8. CONDUCTIVITY AT 32.5M (USICM) FORM 1D
C3451D Num 8 F8. CONDUCTIVITY AT 34.5M (USICM) FORM 1D
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C3651D Num 8 F8. CONDUCTIVITY AT 36.5M (USICM) FORM 1D

C3851D Num 8 F8. CONDUCTIVITY AT 385M (USICM) FORM 1D
(Continued)

Table4-2. (Continued)

Variable Type Length Format SAS Labdl

CAll Num 8 F8.3 CALCIUM (MG/L) FORM 11

CA98 Num 8 F8.4 CALCIUM (UEQIL)

CA11F Char 12 FLAG FOR CAI 1

CATSU98 Num 8 F8.4 SUM OF CATIONS (UEQIL)

CHLOD D Num 8 F8.1 CHLOROPHYLL VOLUME H20 D (ML) FORM 1D

CHLOR1D Num 8 F8.1 CHLOROPHYLL VOLUME H20 R (ML) FORM 1D

CL11 Num 8 F8.3 CHLORIDE ION (MG/L) FORM 11

CL98 Num 8 F8.4 CHLORIDE (UEQ/L)

CL11F Char 12 FLAG FOR CL11

CLSTR99 Num 8 F8. PHASE Il CLUSTER (1, 2 or 3)

CNTY99 Char 5 FIPS CODE (ST, COUNTY)

C0398 Num 8 F8.4 CARBONATE ALKALINITY (UEQIL)

COLORO02 Num 8 F8. COLOR (PCU) FORM 2

COLORO2F  Char 12 FLAG FOR COLORO02

COMNT1DA Char 200 FIRST PART COMMENTS FORM 1D

COMNT1DB Char 200 SECOND PART COMMENTS FORM 1D

CONCA98 Num 8 F8.4 CALCULATED CONDUCTIVITY (US/CM)

COND11 Num 8 F8.l CONDUCTIVITY (US/CM) FORM 11

COND11F Char 12 FLAG FOR COND11

CONMHID  Num 8 F8. CONDUCTIVITY AT MID-HYP (US/CM) FORM 1D

CONMH1DF Char 12 FLAG FOR CONMH1D

CONMM1D  Num 8 F8. CONDUCTIVITY AT MID-MET (US/ICM) FORM 1D

CONMMI1DT Char 6 TAG FOR CONMMID

CONTH1D Num 8 F8. CONDUCTIVITY AT TOP-HYP (US/CM) FORM 1D

CON_B1D Num 8 F8. CONDUCTIVITY AT BTM-I .5M (USICM) FORM 1D

CRWIDI D Char 20 FIELD CREW ID FORM 1D

DATSHO02 Num 8 DATE?. DATE SHIPPED FORM 2

DATSMP Num 8 DATE?. DATE SAMPLED

DICO02 Num 8 F8.3 DIC (MG/L) FORM 2

DICO2F Char 12 FLAG FOR DIC02

DICE11 Num 8 F8.3 DIC-EQUIL (MG/L) FORM 11

DICE11F Char 12 FLAG FOR DICE11

DICI11 Num 8 F8.3 DIC-INIT (MG/L) FORM 11

DICI11F Char 12 FLAG FOR DICI11

DISM99 Num 8 F8. DISTANCE FROM COAST (MILES)

DOC11 Num 8 F8.2 DOC (MG/L) FORM 11

DOC11F Char 12 FLAG FOR DOC11

DOFIAID Num 8 F8.2 D.O. FINAL ACTUAL CALIB VALUE FORM 1D

DOFIT1D Num 8 F8.2 D.O. FINAL THEOR CALIB VALUE FORM 1D

DOINT1D Num 8 F8.2 D.O. INITIAL THEOR CALIB VALUE FORM 1D

DOMH1D Num 8 F8.2 DISSOLVED OXYGEN AT MID-HYP FORM 1D

DOMM1D Num 8 F8.2 DISSOLVED OXYGEN AT MID-MET FORM 1D

DOTH1D Num 8 F8.2 DISSOLVED OXYGEN AT TOP-HYP FORM 1D

DOTH1DT Char 6 TAG FOR DOTH1D
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DO_051D Num 8 F8.2 DISSOLVED OXYGEN AT 0.5M FORM 1D

DO_051DT  Char 6 TAG FOR D_015D

DO 151D Num 8 F8.2 DISSOLVED OXYGEN (MG/L) 1.5 M FORM 1D
(Continued)

Table ~2. (Continued)

Variable Type Length Format SAS Labdl

DO_B1D Num 8 F8.2 DISOXYGEN (MG/L) BOTTOM-1..5M FORM 1D

DPMH1D Num 8 F8.1 DEPTH AT MID-HYP (M) FORM 1D

DPMM1D Num 8 F8.1 DEPTH AT MID-MET (M) FORM 1D

DPMM1DT  Char 6 TAG FOR DPMM1D

DPSCB1D Num 8 F8.1 DEPTH SAMPLE COLL BTM-1.5M (M) FORM 1D

DPSCM1D Num 8 F8.1 DEPTH SAMPLE COLL MID-HYP (M) FORM 1D

DPSIT1D Num 8 F8.1 SITE DEPTH (M) FORM 1D

DPSITX1ID  Num 8 F8.1 MAXIMUM LAKE DEPTH (M)-ALSC

DPTH1D Num 8 F8.1 DEPTH AT TOP-HYP (M) FORM 1D

DP_B1D Num 8 F8.1 DEPTH AT BTM-1.5M (M) FORM 1D

ELEV99 Num 8 F8.1 LAKE ELEVATION (M)

ELEVX99 Num 8 F8.1 LAKE ELEVATION (M)-ALSC

FE11 Num 8 F8.3 IRON (UG/L) FORM 11

FE11F Char 12 FLAG FOR FE11

FTL11 Num 8 F8.4 FLUORIDE (MG/L) FORM 11

FTL98 Num 8 F8.4 FLUORIDE (UEQ/L)

FTL11F Char 12 FLAG FOR FTL11

H98 Num 8 F8.4 HYDROGEN FROM PHAC11 (UEQIL)

HCO398 Num 8 F8.4 HCO3 (UEQIL)

HDEP99 Num 8 F8.3 HYDROGEN ION DEPOSITION (G/M ** 2/YR)

HYDID1D Char 4 HYDROLAB METER IDENTIFIER CODE FORM ID

HYTYP99 Char 9 HYDROLOGIC TYPE

INOUT99 Char 6 PRESENCE/ABSENCE OF INLETS/OUTLETS

K11 Num 8 F8.3 POTASSIUM (MG/L) FORM 11

K98 Num 8 F8.4 POTASSIUM (UEQI/L)

K11F Char 12 FLAG FOR K11

LABNAOQ2 Char 30 LABORATORY FOR ANALY SIS FORM 2

LAKE_ID Char 7 LAKE IDENTIFICATION NUMBER

LAKNA1D Char 30 LAKE NAME FORM 1D

LAT99 Char 10 LATITUDE

LATDD99 Num 8 F8.4 LATITUDE (DECIMAL DEGREES)

LKID99 Char 7 ERLD-UMD ID/ALSC WSHED-POND ID

LKNAM99  Char 30 LAKE NAME

LKSIZ99 Num 8 F8.2 LAKE SURFACE AREA (HA)

LKSIZX99 Num 8 F8.2 LAKE SURFACE AREA (HA)-ALSC

LKVOL99 Num 8 F8.3 CALCLAKEVOL (10** 6 CUM)

LKVOLX99 Num 8 F8.3 DIG. LAKEVOL (10** 6 CUM)-ALSC

LNGDD99 Num 8 F8.4 LONGITUDE (DECIMAL DEGREEYS)

LONG99 Char 11 LONGITUDE

MAPBG99 Char 25 MAP SHEET NAME (1:250,000 SCALE)

MAPSM99 Char 40 MAP SHEET NAME, 15 OR 7.5 QUAD

MG11 Num 8 F8.3 MAGNESIUM (MG/L) FORM 11

VMG98 Num 8 F8.4 MAGNESIUM (UEQIL)
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MG11F Char 12 FLAG FOR MG11
MN11 Num 8 F8.3 MANGANESE (UG/L) FORM 11
MN11F Char 12 FLAG FOR MN11
NA1l Num 8 F8.3 SODIUM (MG/L) FORM 11

(Continued)
Table 4-2. (Continued)
Variable Type Length Format SAS Label
NA98 Num 8 F8.4 SODIUM (UEQ/L)
NA11F Char 12 FLAG FOR NA11
NH411 Num 8 F8.3 AMMONIUM ION (MG/L) FORM 11
NH498 Num 8 F8.4 AMMONIUM (UEQIL)
NH411F Char 12 FLAG FOR NH411
NO311 Num 8 F8.4 NITRATE ION (MG/L) FORM 11
NO398 Num 8 F8.4 NITRATE (UEQIL)
NO311F Char 12 FLAG FOR NO311
NO3DP99 Num 8 F8.2 NITRATE DEPOSITION (G/M ** 2/YR)
ORGIO98 Num 8 F8.4 ORGANIC ANION (UEQIL)
PHO2 Num 8 F8.2 STATION PH FORM 2
PHO051D Num 8 F8.2 PH AT 0.5M FORM 1D
PHO0151D Num 8 F8.2 PH AT 1.5M FORM 1D
PHO2F Char 12 FLAG FOR PHO2
PHAC11 Num 8 F8.2 ACIDITY INITIAL PH FORM 11
PHAC11F Char 12 FLAG FOR PHAC11
PHAL11 Num 8 F8.2 ALKALINITY INITIAL PH FORM 11
PHAL11F Char 12 FLAG FOR PHAL11
PHEQ11 Num 8 F8.2 AIR-EQUILIBRATED PH FORM 11
PHEQ11F Char 12 FLAG FOR PHEQ11
PHMH1D Num 8 F8.2 PH AT MID-HYP FORM 1D
PHMM1D Num 8 F8.2 PH AT MID-MET FORM 1D
PHTH1D Num 8 F8.2 PH AT TOP-HYP FORM 1D
PH_B1D Num 8 F8.2 PH AT BTM-1.5M FORM 1D
PRCIP99 Num 8 FB.3 PRECIPITATION (M/YR)
PREC1D Char 5 PRECIPITATION FORM 1D
PRECOID Char 7 PRECIPITATION OBS (PR EV/CURRENT) FORM 1D
PTL11 Num 8 F8.4 TOTAL PHOSPHORUS (UG/L) FORM 11
PTL11F Char 12 FLAG FOR PTL11
RGSPC99 Char 16 REG SPEC LTM NRC DEW DER SAMPLE CLASS
RPREC1D Char 8 RATE OF PRECIPITATION FORM 1D
RT99 Num 8 F8.3 RESIDENCE TIME (YR)
RTX99 Num 8 F8.3 RESIDENCE TIME (YR)-ALSC
RUNIN99 Num 8 F8. ANNUAL RUNOFF INCHES FROM DIGIT MAP
RUNOF99 Num 8 F8.3 SURFACE WATER RUNOFF (M/YR)
RUNOFX99  Num 8 F8.3 SURFACE WATER RUNOFF (M/YR)-ALSC
SAMBL1D Num 8 F8. SAMPLE ID FOR BLANK FORM 1D
SAMBT1D Num 8 F8. SAMPLE ID BTM-1.5M (6H21) FORM 1D
SAMCDO02 Char 10 SAMPLE CODE FORM 2
SAMD11D Num 8 F8. SAMPLE ID DUPLICATE 1 FORM 1D
SAMD21D Num 8 F8. SAMPLE ID DUPLICATE 2 FORM 1D
SAMID11F  Char 12 FLAG FOR SAM ID FORM 11
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SAMMHI1D  Num 8 F8. SAMPLE ID MID-HYP (6H11) FORM 1D

SAMSF1D Num 8 F8. SAMPLE ID SFC-1.5M (6E11) FORM 1D

SAM_ID Num 8 F8. SAMPLE IDENTIFICATION NUMBER

SBRGN99 Char 1 NSWS SUBREGION

SCBLK1D Char 1 BLANK SAMPLE COLLECTED (Y OR N) FORM 1D
(Continued)

Table 4-2. (Continued)

Variable Type Length Format SAS Label

SCD151D Char 1 DUPLICATE SAMPCOLL AT 1.5M FORM 1D

SCDBT1D Char 1 DUPLICATE SAMP COLL AT BTM-1.5M FORM 1D

SCDMH1D  Char 1 DUPLICATE SAMP COLL AT MID-HYP FORM 1D

SCR151D Char 1 ROUTINE SAMP COLL AT 1.5M FORM 1D

SCRBT1D Char 1 ROUTINE SAMP COLL AT BTM-1.5M FORM 1D

SCRMH1D  Char 1 ROUTINE SAMP COLL AT MID-HYP FORM 1D

SECDI1D Num 8 F8.1 SECCHI DEPTH:DISAPPEAR (M) FORM 1D

SECDV1D Char 1 SECCHI DEPTH Y=VISIBLE TO BOTTOM FORM 1D

SECME98 Num 8 F8.1 MEAN:SECCHI DISK DISAPPEAR, REAPPEAR (M)

SECREID Num 8 F8.1 SECCHI DEPTH:REAPPEAR (M) FORM 1D

SI0211 Num 8 F8.3 SILICA (MG/L) FORM 11

SIO211F Char 12 FLAG FOR S10211

SITETYP Char 9 SAMPLING SITE OR TYPE CODE

SMSTR1D Num 8 F8. SAMPLE ID IN SUBSET TRIPLICATE FORM 1D

SMTR1D Num 8 F8. SAMPLE ID TRIPLICATE FORM 1D

SO411 Num 8 F8.3 SULFATE ION (MG/L) FORM 11

S0498 Num 8 F8.4 SULFATE (UEQIL)

SO411F Char 12 FLAG FOR SO411

SO4DP99 Num 8 F8.2 SULFATE DEPOSITION (G/M ** 2/]YR)

SOBC98 Num 8 F8.4 SUM OF BASE CATIONS (UEQIL)

SPLCDO02 Char 12 SPLIT/SAMPLE CODE TO LASVEGAS FORM 2

ST99 Char 2 STATE (TWO-LETTER ABBREV)

STRAT99 Char 3 NSWS STRATA

SUBID1D Num 8 F8. BATCH ID FOR SUBSET BATCH FORM 1D

T0O051D Num 8 F8.1 TEMPERATURE AT 0.5M (DEGC) FORM 1D

T0151D Num 8 F8.1 TEMPERATURE AT 1.5 M (DEGC) FORM 1D

T0251D Num 8 F8.1 TEMPERATURE AT 25 M (DEGC) FORM 1D

T0351D Num 8 F8.1 TEMPERATURE AT 3.5M (DEGC) FORM 1D

T0451D Num 8 F8.1 TEMPERATURE AT 45 M (DEGC) FORM 1D

T0551D Num 8 F8.1 TEMPERATURE AT 5.5 M (DEGC) FORM 1D

T0651D Num 8 F8.1 TEMPERATURE AT 6.5M (DEGC) FORM 1D

TO751D Num 8 F8.1 TEMPERATURE AT 7.5 M (DEGC) FORM 1D

T0851D Num 8 F8.1 TEMPERATURE AT 85 M (DEGC) FORM 1D

T0951D Num 8 F8.1 TEMPERATURE AT 9.5 M (DEGC) FORM 1D

T1051D Num 8 F8.1 TEMPERATURE AT 10.5M (DEGC) FORM 1D

T1251D Num 8 F8.1 TEMPERATURE AT 12.5 M (DEGC) FORM 1D

T1451D Num 8 F8.1 TEMPERATURE AT 14.5 M (DEGC) FORM 1D

T1651D Num 8 F8.1 TEMPERATURE AT 16.5 M (DEGC) FORM 1D

T1851D Num 8 F8.1 TEMPERATURE AT 18.5M (DEGC) FORM 1D

T2051D Num 8 F8.1 TEMPERATURE AT 20.5 M (DEGC) FORM 1D

T2251D Num 8 F8.1 TEMPERATURE AT 22.5 M (DEGC) FORM 1D

T2451D Num 8 F8.1 TEMPERATURE AT 245 M (DEGC) FORM 1D
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T2651D Num 8 F8.1 TEMPERATURE AT 26.5 M (DEGC) FORM 1D

T2851D Num 8 F8.1 TEMPERATURE AT 28.5M (DEGC) FORM 1D

T3051D Num 8 F8.1 TEMPERATURE AT 30.5M (DEGC) FORM 1D

T3251D Num 8 F8.1 TEMPERATURE AT 32.5 M (DEGC)FORM 1D

T3451D Num 8 F8.1 TEMPERATURE AT 34.5M (DEGC)FORM 1D
(Continued)

Table 4-2. (Continued)

Variable Type Length Format SAS Label

T3651D Num 8 F8.1 TEMPERATURE AT 36.5 M (DEGC) FORM 1D

T3851D Num 8 F8.1 TEMPERATURE AT 38.5M (DEGC) FORM 1D

TIMSM1D Num 8 TIMES. TIME SAMPLED (24H) HH:MM FORM 1D

TMPA1D Num 8 F8. AIR TEMPERATURE (DEGC) FORM 1D

TMPMHID  Num 8 F8.1 TEMPERATURE AT MID-HYP (DEGC) FORM 1D

TMPMM1D  Num 8 F8.1 TEMPERATURE AT MID-MET (DEGC) FORM 1D

TMPTH1D Num 8 F8.1 TEMPERATURE AT TOP-HY P (DEGC) FORM 1D

TM_B1D Num 8 F8.1 TEMPERATURE AT BTM-1.5M (DEGC) FORM 1D

TURO2 Num 8 F8.2 TURBIDITY (NTU) FORM 2

TURO2F Char 12 FLAG FOR TURO02

WALA99 Num 8 F8.2 WATERSHED AREA/LAKE AREA

WALAX99  Num 8 F8.2 WATERSHED AREA/LAKE AREA-ALSC

WDIR1D Char 3 ESTIMATED WIND DIRECTION FORM 1D

WSDIS99 Char 8 D)WELL I)ND L)OG M)INE R)OAD S)TOCK

WSHED99 Num 8 F8.3 WATERSHED AREA (HA)

WSHEDX99 Num 8 F8.3 WATERSHED AREA (HA)-ALSC

WSOTH99 Char 25 DISTURB W/I 100 M-OTHER

WSPD1D Char 8 ESTIM