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PROLOGUE

The Manager's Guide to STORET identifies applications of EPA's
STORET system to the requirements of the water quality management
program. It is intended to help the water quality manager to
reduce time-consuming and manpower-intensive manipulations of raw
data and to simplify preparation of reports and graphics.

The Guide describes data analysis techniques applicable to
programs initiated under the Federal Water Pollution Control Act,
as amended, with emphasis on Section 305(b). Many of the
techniques described will also be applicable to programs
initiated under the Toxic Substances Control Act (TSCA) and the
Resource Conservation and Recovery Act (RCRA) and to the functions
of the Office of Drinking Water and the Office of Solid Waste.

Separate chapters of the Guide are devoted to:
Monitoring Programs
Existing Water Quality and Historical Trends
Pollution Sources and Control Programs
Biological Monitoring
Lake Water Quality

Each chapter begins with a brief narrative that provides
background information and describes general STORET applications
to water quality management problems. Following the narrative are
individual descriptions of specific STORET data analysis
techniques, including example outputs. A glossary of technical
terms used throughout the Guide is appended, as are a
bibliography and a listing of information sources pertinent to
water quality data analysis.

Throughout the Guide, the technical perspective is that of the
manager. No previous experience with STORET is assumed and no
attempt is made to explain specific system language or syntax.
Summary information on specific data analysis techniques is
included to facilitate communication between managers and their
analysts. For those who require more detailed information, cross-
references are provided to the STORET User Handbook.
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CHAPTER 1

INTRODUCTION

WHAT IS STORET?

STORET is a computerized data base utility maintained by EPA for
the STOrage and RETrieval of parametric data pertaining to the
quality of the waterways within and contiguous to the United
States. Since its inception in the early 1960s, the original
data base has evolved into a comprehensive system, capable of
performing a broad range of reporting, statistical analysis and
graphics functions, while continuing to serve in its original
role as a repository of parametric water quality data. STORET is
accessed by hundreds of users, utilizing computer terminals
located throughout the country.

The system is comprised of several individual but related files,
which contain various types of information, including:

Geographic and other descriptive data about the sites where
water quality data have been collected, referred to in STORET
as "station" data

Data related to the physical characteristics and chemical
constituents of the water, fish tissue, or sediment sampled,
referred to in STORET as "parametric" data

Information on municipal waste sources and disposal systems
Data on pollution-caused fish kills, and

Daily stream flow data.

The data contained in STORET are collected, stored, and used by a
variety of Federal, State, and local government agencies and
their contractors, as depicted in Figure 1-1. Data and retrieval
requests are usually entered at computer terminals, and users
have the option of routing job output either to their own
keyboard terminals or to a remote printer (the central printer or
another specified remote printer). Output from the central
printer is sent to the user through the mails. It is also
possible to place job output on cards or microfilm and to store
output on tape or disk.
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PRACTICAL APPLICATIONS
When used efficiently, STORET's data analysis capabilities can
greatly simplify the job of the water guality manager.
Knowledgeable selection of data and output formats can help the
manager fulfill reporting requirements and expedite decision-
making processes. Among other things, STORET data can be used to:
Fulfill 305(b) reporting requirements
Update State and area-wide water quality management plans
Provide background information for research studies
Summarize compliance with standards and criteria

Assess the availability of data on priority pollutants

Evaluate the effectiveness of water pollution control
programs, and

Check on NPDES permit compliance.
The user must realize, however, that the data in STORET are only
as useful as the monitoring plans that were used to collect these

data. There may not be enough information available to answer
every water quality question.

HOW DOES STORET WORK?
To store, retrieve, summarize and display STORET data, analysts
make use of a collection of customized computer programs and
keywords. Because the Water Quality File (WQF) is the largest
and most widely used of the STORET files, its programs are
generally the most flexible and the most sophisticated.
Using appropriate combinations of keywords, the user can easily
determine what data are available in the Water Quality File to
answer a given question. Flexible retrieval routines permit the
user to restrict the data retrieved according to:

Geographic area

Type of collection site (stream, lake, groundwater, etc.)

Time period

Depth, and/or

Parametric values.



If sufficient data are present, the user has a choice of formats
in which to summarize and display the information. Output format
is controlled by specifying the WQF program to be used.
Alternative outputs include:

Tabulations of raw parametric data, for specified parameters
or for all parameters sampled at selected stations

Listings of sampling station information
Statistical summaries of parametric data

Graphical plots of variations in parametric values over time
or along a waterway

Location maps of specified geographic areas showing sampling
station locations

Summaries of parametric values in violation of standards

Contour, area-shaded, or trend maps showing variations in
parametric values over a specified geographic area

Linear regression plots and statistical calculations showing
relationships between specified variables

80-column punched cards containing station codes and
parametric data, and

A disk or magnetic tape containing STORET data that have been
reformatted to be compatible with other programs.

Program-specific keywords allow the user to further manipulate
the output format in terms of scale, statistical functions,
plotting symbols, and other variables. There are also program-
specific keywords that limit the data retrieved to values meeting
other user-specified criteria.

ARE STORET DATA RELIABLE?

STORET data are collected and entered into the system by a
multitude of Federal, State, and local government agencies and
their contractors, often over lengthy historical periods. To a
large extent, the reliability of the data is dependent on the
level of care employed by those agencies in the processes of
sampling, laboratory analysis, and data entry. EPA has little,
if any, control over those processes.

However, recognizing that the usefulness of the system hinges on
the reliability of its data, the Agency has taken steps to
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enhance the data entry procedure such that only high quality data
will be entered into STORET:

For the 187 most frequently used parameter codes, each value
is automatically checked at the time of data entry against
preestablished highest-acceptable and lowest-acceptable
values for that parameter; values that fall outside those
limits will not be stored without the use of an override
code.

Agencies may supply their own upper and/or lower limits --
these user-supplied edit checks can be input at the time of
data entry, or can be stored at individual stations or at
special cross-reference stations.

Extreme values that may bias a statistical summary may be
eliminated from a user's retrieval through the use of
program-specific keywords that can establish maximum or
minimum values for the parameters to be retrieved.

To clarify the circumstances surrounding sampling or analysis
procedures, users may store an alphabetic "remark code" with

any parameter value. (Remark codes may indicate, for example,
that a stored value is known to be less than or greater than

the actual value or that the value is estimated.)

Finally, another series of alphabetic codes is being
developed, which will serve to indicate the level of quality
assurance used in sampling and analysis; when this capability
becomes available, users will be able to retrieve data based
on the level of quality assurance used.

1f, after all of these capabilities have been explored, a user
retrieves a value that appears to be in error, STORET also
provides a mechanism whereby the name, address, and telephone
number of the agency that stored the data can be located and the
reasons for an abnormally high or low value can be discussed. 1If
necessary, the agency that stored the value can change it.

STORET AND THE ANALYST

STORET is not a substitute for the professional judgement of the
analyst. Proper formulation of STORET retrieval requests and
subsequent interpretation of the printed output can only be
accomplished by an experienced water quality analyst. STORET is
merely a tool. Its capabilities complement, but cannot be
substituted for, professional judgement and experience.

STORET is a powerful utility. It can eliminate time-consuming

and manpower-intensive manipulations of raw data and can produce
sophisticated plots and maps that otherwise would require
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personnel with special graphics skills. 1In addition, STORET
permits the sharing of data among users, thus minimizing the need
for duplicate monitoring and record-keeping efforts.

None of these capabilities, however, can or should be used in a
vacuum. Familiarity with local conditions and general knowledge
of aquatic biology, chemistry, and physics are all essential to
their appropriate application. 1In devising a STORET retrieval
and evaluating its output, the analyst must be aware of the
influence of a multitude of variables, including, but not limited
to:

The physical and chemical characteristics of the parameters
being measured

Local geographic and demographic features
Stream flow

Sampling and laboratory analysis methods used
Related point and nonpoint sources, and

Statistical methodology.

In each of the following chapters of this Guide, descriptions of
specific STORET capabilities are prefaced with several pages of

narrative delineating how these and other related considerations
can affect water quality data analysis.

WHERE DOES THE MANAGER'S GUIDE FIT IN?

This Guide is designed to bridge a gap between Federally
legislated water program requirements and the detailed
descriptions of computer programs and keywords contained in the
STORET User Handbook. (Figure 1-2 illustrates where the Guide
fits into the flow of information.) 1In view of the trend toward
consolidation of Federal water quality management reporting
requirements in the States' biennial 305(b) reports,
responsiveness to program guidance for 305(b) reporting has been
emphasized. Individual chapters cover the subjects of monitoring
programs, existing water quality and historical trends, pollution
sources and control programs, biological monitoring, and lake
water quality.
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Each of the following chapters is comprised of several pages of
narrative, followed by a series of one- or two-page descriptions
of applicable STORET capabilities. The narrative portion
addresses general data analysis questions pertinent to the
problem area under consideration. Individual techniques are
presented in a carefully structured outline format, and each is
described on a separate page, allowing for selective reproduction
and for insertion of updates reflecting changes in program
requirements and/or STORET capabilities.

Throughout this Guide, the information provided is of a very
general nature. The analysis techniques described represent only
a sampling of the system's many potential applications in the
area of water quality management. Adaptation or expansion of the
methodologies outlined in order to meet individual needs is
encouraged.

ADDITIONAL DETAILS

EPA Headquarters provides extensive operational support for the
STORET user community, through the STORET User Assistance
Section, Monitoring and Data Support Division. User Assistance
personnel are available by telephone from 8 am to 5 pm eastern
time, Monday through Friday, to answer user questions. During
those hours, users may call toll free ((800) 424-9067). Local
users may wish to call the Washington, D.C. number ((202) 426-
7792).

The STORET User Handbook contains complete documentation on how
to use the system. Copies of the Handbook are distributed to all
new users. A current list of Handbook owners is used as a
mailing list for updates, periodicals, memos, and other items
that may be made available to STORET users.

User Assistance personnel also periodically conduct basic and
advanced STORET training seminars. (Prerequisites for the
advanced seminar are completion of the basic seminar and at least
6 months' experience as an active STORET user.) In addition, an
annual 3-day users' meeting provides a forum for users from
across the country to exchange ideas and share experiences with
the use of the system.

Representatives of Federal, State, interstate and local
government agencies all are eligible to become STORET users.
Depending on the affiliation of the user, there are several
methods of monetary compensation to EPA for the use of the
system.

EPA supports its contracted hardware vendor by assigning each
program office an ADP suballowance; one of these assignments is
for State usage of STORET. Each year this suballowance is
distributed among the States through their respective EPA




Regional Offices. A prospective State user should contact his or
her Regional STORET representative for further details.

Federal agencies may compensate EPA for their STORET usage by
means of an interagency agreement. These agreements may be
negotiated by the appropriate Regional office or by EPA
Headquarters in Washington, D.C. Agreements that cross EPA
Regional boundaries, or are on a national level, should be
negotiated through EPA Headquarters.

For further information on funding or on how STORET can help you
fulfill your water quality data analysis needs, contact your
Regional STORET representative. STORET User Assistance in
Washington, D.C. ((800) 424-9067) can furnish you with the name
and telephone number of your representative.
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CHAPTER 2

MONITORING PROGRAMS

Water quality monitoring activities conducted by the States, EPA
Regions, and other agencies and organizations are an integral
part of the water gquality management program mandated by the
Federal Water Pollution Control Act (P.L. 92-500). The data
collected in the course of such efforts form the basis for all
subsequent management planning and decision-making. In addition,
retrospective evaluations of an agency's monitoring program can
help provide a framework for later analysis of historical data.
A monitoring program description is required as part of the
States' biennial 305(b) reports, and related assessments can
complement activities conducted under Sections 104(b), 201, 208,
303(e), and 314.

EPA's Basic Water Monitoring Program (1978) distinguishes four
types of water quality monitoring:

Ambient monitoring, the collection of uniform data on
representative parameters for the assessment of long-term
progress toward national water quality goals

Intensive surveys, which provide greater volumes of data over
shorter time spans, in order to answer specific water quality
management questions

Effluent monitoring, including both self-monitoring and
compliance monitoring activities conducted in conjunction
with the NPDES permit program, and

Biological monitoring, a pilot program designed to assess the
effects of water pollution on aquatic life.

Data collected in all four types of monitoring efforts are
accommodated by the STORET system, and can be retrieved
separately or in combination, using techniques described in this
and subsequent chapters.



VIGSTRONMENTAL PROTECT ON AGFNTY

STCRET SYSTEM

FIGURE 2-1
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AMBIENT MONITORING PROGRAMS

In describing an ambient monitoring network the analyst should
include, at a minimum, information on station siting, parameters
sampled, and frequency of observations. Efforts of all agencies
that monitor water quality in a particular geographic area should
be reviewed, and quality assurance measures used in sampling and
analysis should be considered, if that information is available.
All of this data can be entered into and retrieved from STORET.

In defining monitoring stations to the Water Quality File, future
retrieval requirements should be kept in mind. For example, if
stations are numbered sequentially, it is possible to identify
them at retrieval time using a range of either primary or
secondary station codes, instead of individual agency and station
code pairs. Sequential numbering in downstream order can further
facilitate both retrieval submission and subsequent
interpretation of analysis results. 1In naming a new station, its
relationship to the existing network must be carefully
considered, so that logical retrieval mechanisms can be
maintained and duplicate naming avoided. For this purpose, a
current listing of all station codes previously assigned by a
given agency should be maintained and referred to when
necessary.?!

Stations for routine ambient monitoring should be sited to insure
a representative sampling of both problem areas and clean water
areas, as well as a variety of land use and water use types. To
assess the spatial distribution of monitoring stations stored in
STORET, the user may retrieve station descriptions or map station
locations for a particular geographic area of interest.? Figure
2-1 shows the location of stations in the ambient monitoring
network maintained by the State of Michigan.

Similar techniques can be used to identify sampling redundancies
among stations maintained by different agencies in the same
geographic area. Where overlaps are found, interagency
agreements can be initiated to insure that the goals of all
agencies involved can be met in a cost-effective manner.

One likely source of additional water quality data is the United
States Geological Survey (USGS), which maintains an extensive
water quality monitoring network, including stations sited to
give a balanced picture of the quality and gquantity of water in
the Nation's streams. The USGS also maintains a benchmark system
that assesses only those basins as yet undisturbed by man. New

1Technique 2-1: Identification of Station Codes Used by a
Specified Agency.

2Technique 2-2: Identification of Stations in a Specified Area
and Technique 2-6: Plotting Locations of Monitoring Sites.
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water quality data collected by the USGS are routinely entered
into STORET, including the widely used flow data. Data collected
at USGS stations can often be useful to other agencies and should
be considered when reviewing regional monitoring efforts.

Once Kkey stations have been identified, a complete monitoring
program description also demands an assessment of the parameters
sampled and the frequency of sampling.3 Minimum sampling
frequencies and parameter coverage specified by EPA in the Basic
Water Monitoring Program (1978) may be used as a point of
comparison to assess completeness of coverage and identify areas
where sampling should be expanded or consolidated.

The effectiveness of quality assurance programs used in both
sampling and laboratory analysis procedures should also be
considered, so that data collected by agencies with inadequate
quality control programs or values that have been stored with
remark codes can be given the appropriate weight in analyses.
The analyst should express his reservations, if any, concerning
data collected by the monitoring network under review.

Since one of the goals of EPA's ambient monitoring program is
uniformity of data collection, with a view to aggregation of data
on a national scale, the location and number of routine
monitoring stations arenot likely to vary dramatically over time.
Once the ambient network has been reviewed adequately, using
appropriate STORET capabilities, subsequent reports need only
describe modifications to that framework. Any expansion or
alteration of the monitoring network or parameters sampled should
be specified, and the impetus behind those changes explained. It
may not be necessary, however, to reproduce State-wide maps or
station descriptions in every review cycle.

INTENSIVE SURVEYS

Although routine ambient monitoring is still a critical part of
any complete monitoring program, provisions of P.L. 92-500 have
caused a shift in emphasis toward greater utilization of
intensive surveys. The Basic Water Monitoring Program (1978)
suggests that intensive surveys be conducted at least once every
5 years on every river, lake, estuary, bay or aquifer where waste
loads are allocated or significant water quality changes have
occurred or are probable. Adherence to these guidelines would
result in the conduct of approximately 300 such surveys annually.

3Technique 2-3: 1Identification of Parameters Sampled; Technique
2-4: Retrieval of Raw Data; and Technique 2-5: Determination of
Sampling Patterns over Time.
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When intensive surveys have been conducted within an area and
time period of interest, details must be reviewed in the State's
biennial 305(b) report. The same data can be used in 201, 208,
and 303(e) studies as a basis for interpreting ambient monitoring
data, identifying areas of water quality degradation, and
analyzing cause and effect relationships.

STORET has special capabilities for the storage and retrieval of
intensive survey stations and data. These capabilities can be
used in conjunction with the techniques mentioned under Ambient
Monitoring Programs to characterize the purpose, methodologies,
and conclusions of all intensive surveys conducted in a
particular area and time period of interest.4

Because intensive survey data are often collected in order to
answer specific water guality management questions, the analyst
will ordinarily be attempting to reach some conclusion about the
meaning of the data collected. Both the time and space scales
used in the survey are critical to the validity of these
conclusions. Whereas ambient monitoring is designed to provide
uniform, representative water quality data, intensive survey
sampling must be conducted where and when the data collected are
most likely to provide conc.usive evidence in support of
decision-making processes.

For example, a station set up to monitor bacterial pollution
should be sited relatively close to the source of the problem,
because of the rapid bacterial die-away rate. Alternatively, the
siting of stations sampling dissolved oxygen is more dependent on
stream and waste characteristics. Temporally, the critical
period for dissolved oxygen is likely to be during low-flow
summer months and, if algae are present, the critical time of the
day is near dawn. Figure 2-2 (Hydroscience, 1976a) summarizes
the appropriate time and space scales for assessment of various
types of water quality problems. Using this information, coupled
with knowledge of chemical reaction rates and characteristics of
the geographic area under investigation, the analyst can assess
the appropriateness of the time and space scales used in the
survey before attempting to interpret the data collected.

EFFLUENT AND BIOLOGICAL MONITORING PROGRAMS

Both effluent and biological monitoring programs were given
impetus by the enactment of P.L. 92-500. The NPDES (National
Pollutant Discharge Elimination System) program authorized by
Section 402 calls for self-monitoring by dischargers as well as
compliance monitoring by the States. Biological monitoring is
mandated in Section 502, which calls for a "determination of the
effects on aquatic life. . .in receiving waters due to the

4Technique 2-7: Retrieval of Intensive Survey Information.

2-6




discharge of pollutants". Retrievals of effluent and biological
data from STORET are discussed in Chapters 4 and 5 of this Guide,
respectively.



WATER QUALITY DATA ANALYSIS

TECHNIQUE
2-1

IDENTIFICATION OF STATION CODES USED BY A SPECIFIED AGENCY

Water quality monitoring stations may be identified in STORET by
a primary station code and up to three secondary station codes.
This technique lists all of the primary and secondary station
codes currently in use by a given agency. The output listing can
be used to determine how many stations are maintained by that
agency and to avoid duplication in station naming.

TECHNIQUE:

DATA REQUIREMENTS:

OUTPUT:

DOCUMENTATION:

NOTES:

Use the Water Quality File retrieval
program STA.

Enter the agency code for the agency of
interest.

A listing of all primary and secondary
station codes associated with the specified
agency code will be printed, including an
indication as to whether the parametric
data associated with those stations are
available on-line or have been archived.
Station codes are listed in alphabetical
order, reading left to right and top to
bottom.

Part WQ, Chapter RET, Section 6.

The agency code is the only valid station
identification keyword for the STA program;
no data selection keywords are valid.

More than one agency code may be specified,
if desired.



EXAMPLE: This example shows the first page of output
from program STA. The retrieval was
restricted to stations maintained by the
State of Michigan (agency code 21MICH). In
this case, the characters "00S" preceding
each station code indicate that these are
secondary station codes (S) that are
available on-line (00).

21MICH

V0S ACU0504.1 00s ACU0505.0 005 ACU0505.1 005 AC00506.,0 00s ACGOSNE.D 00y AC(CL1d.(
00S AC00524,0 008 AC00523.0 005 ACU0527.0 005 ACUNE30.0 N0s ACCO53C. ) BOG ACTOSA0 G
005 AC00540.1 0058 AC00540.2 C0S AC00545.0 00> ACN0545.1 0CS ACOOSS1.U 06S ACHrS50,
00S ACGQS71.0 00s ACQ0S75.0 00 aC00580.0 005 ACOGS8B4.U 006 ACCE600.0 00LS ACOCHOD L
00S AC00601.0 00s AC00602.0 005 AC00617.u 005 AC00629.U 005 ACQOA3Q. 0 00G ACOONLAG LT
005 AC00644,1 008 AC00665.0 005 ACUOBT0.C 005 ACU0670.1L U0s ACUNBTC .2 0y ACUCS7 /.U
005 ACU0690.0 005 AC00695.0 005 AC00695.1 N0S AC00696.0 0Cs ACQC722,0 0L ACHO /24,4
U0s AC00735.U 00s ACU0735.1 005 2C00735.2 uls ACLO0/48.0 00 ALU(/58.0 005 ACUC/PL.L0
00% AC00780.1 00S ACQ0781.U 005 ACCC781.1 108 AC00785.C 005 ACOCTRS. L 008 ACNC /OS2
008 AC00786.0 00S AC00788.1 V05 2C00788.2 008 ACOOTO0. ¢ 0CS ACUC/90.1 0N ACUO/CL Lt
005 ACU0/91.1 00S AC00825.0 005 2C0O0B30.¢ 005 ACCCR30.1 UPS ACOGE3AR.L 005 2CLOV4E .Y
00S AC00846.U 00S AC00857.0 005 2CUCH57.1 005 AC0089C.U 005 ACO0Y12.u (0= ATU0Y3G.
00S ACQQ974.0 005 ACO0975.1 005 ACU0Y75.2 00% ACOCY75. 3 Ces ACO0Y94.0 toe relent,
005 ACO1001.0 005 AC01001.1 00S 2C0102C.0 00s ACQ1020.1 00S ACCLO20, 3 [N U ST TRt
00S AC0l047.0 008 AC01062.C 005 ACDLG7E.0 00s AC01090.0 00s aCcollOC .U ces w128,
00S AC01146.,0 00S ACOL150.0 00s ACCL2C0.1 00E ACOL27C.0 00S ACO1281.1 005 7 CUllel. s
¢0s AC01281.3 00S ACOl281.4 0Cs ACULL320.¢ 005 AC01327.0 0GS AC01330.2 C0s ACN1330, 3
00S ACU1400.0 005 ACU1438.0 005 ACOl6CC.C 00s ACOlGLlC.U 005 AC(1610.1L U0s ArLl6l0. 2
00S AC01680.0 005 AC01722.0 005 AC01744.0 008 ACO1775.0 008 ACOL7&0 .10 CUS ACTLICULL
G0S ACO1860.0 00S AC01880.0 008 ACZ01900.0 00S ACC1920.( 00S ACC1920.1 005 ACT Y20,
00S AC01930.0 005 AC01930.1 008 AZ019Y30.2 0CS ACO0195A.( CCS ACCLIDB72.n LOL ACH20L0r )
00S AC0200Q0.2 00S AC02030.0 005 AZ02030.1 U0S ACC2¢39.2 CCH ACH2110.0 004G ACH21120.
00S AC02300.0 005 AC02400.0 005 AZU2500.0 00s ACO2500.1 UGS ACU2n16 .0 00S ACU2SY6. 1
0US AC02516,2 60S AC02560.0 00% AZ02571.¢ 0NS AC02580.¢ 005 ACU68C .1 NG ACL2REN ¢
00S AC02680.3 00S AC02680.4 005 AT02B60C.( 00S ACO2840.1 0CS ACO2850.7 Ubs PON2yel e
00S AC03395.0 00S AC04001.0 00& AZU4150.¢C 005 ACC423n.0 G055 ACL4260 .0 COL ACLAZ27 Ly
0uS ACU4260.2 00S AC04320.0 065 AC04320.1 U0S ACUAEES. L 005 ACD4YC0. 1 U6S ACUAYGL . .
005 AC04990.3 00S AC(05220.0 005 AC05220.1 00S ACOS370.,0 005 ACUS 70,1 08 ACIS5652.1
00S AC0S5660.0 00S ACDS660.1 008 ACUT7730,0 00S ACU773C.1 008 AC07/30.2 (05 ACN8AST.,
00S AC08659.1 00S AC08850.0 00S AC08970.C 00S ACG9600,0 N0S ACGCANG ) LOS ACCOENC .
G0S AC09600.3 60S ACO0S9711.0 005 AC1€130.C 00S AC10131.0 00S AC12800.0 005 ACL7120.¢
00s AC17260.1 00S AC17260.2 00S AC17260.3 005 ACLl7350.C 00S ACl3770.0 6NS ACLE77G.1
00S AC20044.0 00S AC20044.1 00S AC20044.2 00S ALOC23 00S ALONAS 0ns Aysenl
00S AUS002 00S AUS003 00S ALS004 0CS AUS005 008 AUSGOS CUS AUSOO7T
00S AUSGO8 00S AUSOD9 00S ALSO10 00S BAOOOL 00S BAODDA 0ng PACNQS
00S BAOD1O 00S BA0O11 00S BAOC13 00S BAOOLl4 00S BAUOLS £0S BALGLLA
00S BAOOL7 00S BAQOL8 00S BAOC19 CUS BA0020 00S BACO21 COs PROCD2
00S bACG23 005 BADO2S 00S BAOC27 C0S BA0O29 005 BACC3C GCS BALN3Z
C0S BA0035 005 BACO3E c0S BACCL23Q 00S BALOAC 00S bALGAL 605 preear
005 BA0DO47 00S BA004S8 00S BAOOS2 0GS BAOGS3 0CS BAQOSG 6CS 147 (058
00S BAOOGS9 00S BAQOGO 005 BAOCS2 0GS BACOG3 LS BAUCAS 0OS BMUCAS
00S bAQOOG7 00S BA0069 G0S BAOCTO 00S BAQO72 00s BAOC74 0GS RACCT7
00S BACOSO 005 BAOLS1 00S BA0087 00S BA008Y 00S RAGOSD 005 RACCOL
00S BAGLOO 00S BA0102 C0S BAO1C4 00S BAO105 00S BAQLCS 0CS BACLCP
00S BADL1O9 00S BAQOllU C0S BADL13 00S BAD11G 00S BAD1L7 C0S BAOLLY
00S BAOL22 00S BAOL123 00S BA0O124 00S BAO130 005 BAOL3? acs BAUL3S
005 BAOL39 00S BAO142 00S BAC143 00S BA0l49 00S BAO150 C0S EAGL1S]
00S bCOO13 00S B01450 00s BO1460 00S B0250C 00S BG274N 00s BL1I?1C
00S B03820 00S B03901 00S 804000 00S BO4C10O €0S RC4N4D 06s PY421C
00s B0O4240 00S B04330 00S B04340 005 BO4360 00S B04370 00s CCATOLO
00S CCCPOO1 00S CCCPO10 00S CCCPO20 00S CCTEN10 00S CCTEO20 00S CPCNGLN
00S CPCNO20D 00S CPCS010 005 Cw?P001 00S ~WPPO10 00S CwPP020 005 OCTPOLO
00S DECCO001 00S DECCO10 00S DECP001 00S DECP002 00S DECPOLOQ 00s pECRCON
00S DEDPQOL 00S DEDP010O 005 DERPOO1 005 DERPO10 00S DERPO20 C0S DERPO3C
00S DETPOOL 005 DETPO1O 00S DEWNOO1 00S DEWNO10 00S DLENO20 G0S DEWLONL
00S DEWSO010 00S DIQOOL 00S DIND02 00S DI0003 00S DINOD4 00S DICCDS
00S DICO006 00S DI00O7 00S DICD0Y9 00S DIDOLO 00S DIOQOL] 0CS DIGOL2
00S DICO13 00S DI0014 00S DIOQLS 0CS DIOCLG 00S pIOOLY 00S DICOLE
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WATER QUALITY DATA ANALYSIS
TECHNIQUE
2-2

IDENTIFICATION OF STATIONS IN A SPECIFIED AREA

This technique identifies stations maintained by an analyst's own
agency and/or other agencies that sample water quality within a
particular geographic area of interest. The station
identification information retrieved can be useful in describing
an overall monitoring program.

TECHNIQUE: Use the Water Quality File retrieval
program INDEX.

DATA REQUIREMENTS: Enter station identification keywords to
specify the geographic area of interest.

QUTPUT: Modified station identification information
for each station selected will be printed,
including: State name; State and county
codes; agency code; primary and secondary
station codes; major, minor, and terminal
basin codes; latitude and longitude
coordinates; river mile index (if stored);
and station type.

DOCUMENTATION: Part WQ, Chapter RET, Section 6.

NOTES: This program retrieves no parametric data.

If necessary, the retrieval can be
restricted to print information only on
stations maintained by a specified agency
or agencies.



EXAMPLE: This example shows the first page of output
from the Water Quality File retrieval
program INDEX. In this case, the retrieval
was restricted to stations located in
Gogebic County, Michigan.

L TP e
STATE ST/CO & LOCATION BASIN CODE STORAGE DATF
STATION TYPE
USER CODE STATION SECONDARY STATIONS MAJ/MIN/TERM
LAT/LONG MILESLVI Lv2 vl ve Lvs Ve Lv? Lve Lvo Lvie vl

INDEX
LA S R e ]

MICHIGAN 26053 MONTREAL R. AT AURORA ST. 2215
/TYPA/AMBNT/STREAM
21MICH 270009 INOC 8 BACIN
46 27 01.0 0SC 10 42,0
INDEX

MICHIGAN 26053 MONTREAL R, AT COUNTY R[. 2214
/TYPA/AMBNT/STREAM
21MICH 276010 NOOEO 3ACIN
46 26 23.5 090 1C 0.0
INDEX

MICHIGAN 26053 MONTREAL R. AT COUNTY RL, 2216
/TYPA/AMBNT/STREAM
21MICH 270011 BALIN
46 23 16,0 090 L8 28,1
INDEX

MICHIGAN 26052 MID Bk ONTONACON R. AT US-45 ®k co1t
/TYPA/AMBNT/STRILAM
21MICH 276012 BACL.* LAsTN
46 16 28.0 089 10 39.0
INDEX

26053 PRESQUE I6LE F. AT CO. kD. b, 214
MICHIGAN /TYPA/AMBNT/STREAM
2IMICH 270013
46 22 35.0 089 41 20,0
INDEX

RAGTIN

MICHIGAN 26053 JACKSON CR, AT M-28 bRIIGE
/TYPA/AMBNT /STREAM
21MICH 270014 RALIA
46 30 57/.0 (89 52 50.0¢
INDEX

2ors

MICHIGAN 26053 MONTREAL RIVER NEAR IRONWOOD, ¥1
/TYPA/AMBNT /STREAM
112WRD 04028100 PASIN
46 30 26.0 090 13 47.0
INDEX

422130)
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WATER QUALITY DATA ANALYSIS

TECHNIQUE
2-3

IDENTIFICATION OF PARAMETERS SAMPLED

Summary information is provided to help review parameter coverage
in an analyst's own network and/or at stations maintained by
other agencies in a specific area of interest.

TECHNIQUE:

DATA REQUIREMENTS:

OUTPUT:

DOCUMENTATION:

NOTES:

Use the Water Quality File retrieval
program INVENT or INV120.

Enter station identification and data
selection keywords to define geographic
area and time period of interest.

For each station selected, station
identification information and summary
statistics on all parameters sampled will
be printed. In addition, a gross summary
that combines data from all stations
retrieved will be produced.

Part WQ, Chapter RET, Section 6.

Unless the retrieval is restricted to a
manageable number of stations and/or
parameters, this program could generate
significant volumes of output. It is
advisable to retrieve data for key stations
only.

The example shows output from the program
INVENT; if INV120 is used, the two columns
listing the coefficients of variation and
standard errors will be omitted.

It is also possible to suppress individual
station summaries and to print only a
single aggregation of data from all
stations retrieved (refer to Technique 2-8:
Summarizing Monitoring Activities).



EXAMPLE: This example shows INVENT output for
station 070858, which is maintained by the
U.S. Forest Service (agency code 14AGNFS9).
The retrieval was limited to data collected
in 1978 and 1979.

070858 C9070408914) 402010404141 PERCH RIV.
46 31 10.0 CEB 29 45,0 2

10,9MF ,0790EG. FROM M2BEFMHION J.
26013 MICHIGAN

LAKE SUPERJOR 220800
SYURGEON RIVER-PERCH RIVEFR
JYYPAZ AMBNT /STRE AN 14AGNFS9 7810227

0000 CtaASs co

PARAME TER NUMBE R MEAN  VARIANCE STAN DEV COEF VAR STAND ER MAXIFUM MIN/MUM BEC DATE END DATE
00004 STREAM WIDTH FEET 10 30,2000 52.0121 7.21196¢ ,238BC6 2.2EC62 44.0000 22.0000 TE/04/74 18/C9/26
00010 WATER TEMP CENT 15 13,2667 €7.0667 B.IE942  ,£17293 2.114%0 22.0000 .0GGO00 T€/03/L+ 79/C4/]11
00020  AIR TEMP CENY 15 14,3000 101.636 10.0815% .704997 2,6C302 27,0000-,1008¢02 TR/03/¢€ 19/C4/1]
00025 BAROMTRC  PRESSUKE MM DF HG 1S 29.9019 .038225 ,19%513 .00653F .05048% 30.1600 29,3700 JR/03/Ct 79/08/11
00036  WIND DIRJFROM  NORTH-0 15 178.667 9SI0B.E2 9%.4401 .534JEC 24,6425 360.000 .00C000 7€/03/C¢ 19/04/11
00042 ALTITUDE FEET AB MSL 15 1332.67 #9.1428 7.01020 .00%2¢0 1.£1002 1350.0C 1330,00 7P/03/0¢ 79/04/11
00043  CLOUD TYPE WMO COOE 15 3,53433 5.98096 2.44560 ,6921%1 .631451 8.00000 .0Q0C0C0 TR/Q3/CE 19/04/11
0004 CLOUD AMOUNY WHO CODE 15 4.%53333  B.25240  2,92445 645099 755089 9.00000 L000000 TE/03/CE T9/04/1}
00045 PRECIP T01 DAY IN 13 .139231 .0%5008 .234537 1.68B452 .065C49 .730000 .0CGO0O 7P/03/C¢ 79/CA/11
00052 RELATIVE  WUMIDITY  PERCENT 15 59.7333 *%62.640 23.7200 .397099 6.1244% 95.000C 19.0000 7P/03/(f 19/(4/11
00061  STREAM FLOW, INST-CFS 10 183,967 109%1.5 104,649 .568849 33,0930 445,500 79.0900 7¢/04/2% 18/(9/26
0006% STREAM STAGE FEEY 15 A7.8200 .544¢43  .737999 ,COR4C4 ,190%51 88,9000 86.1000 7P/03/Ct 79/04/11
00076 TURR TRBIOMIR HACH FTU 14 1.7428% J47F037 691402 3% 7C7 .1B478% 3.70000 .900000 7B/03/C¢ 79/02/27
00080 COLOR PT-CO UNITS 13 103,846  1674.31 S0.91E&  ,394029 1}.3487 195.00C 40.C000 7#,03/C¢ T8/09/2¢
00081 4P COLOR P1-CO UNITS 1 37.C000 37,0000 37.0000 719/02/271 19/C2/27
00095 CNDUCTVY AT 25¢C MICROMHO 16 77.8%7F 465.827 21.%F30 277213 5.76F30 131.000 48.0000 7P/03/C§ 19/C2/27
00300 0o MG/L 15 10.1€67 4.30814 2,07561  ,2061%¢ .53%919 13,5000 &.10000 7¢/¢3/¢¢ 79/04/11
00301 00 SATUR PERCENT 15 9B8.2465 28,3214 5.32179 .0541¢8 1,.37408 109.600 89.7000 7R/C3/(+ 79/04/1})
00403  LAB PH su 14 7.27142  .092961 .304895 .04192] .OBI4B7 7.70000 6.80000 78 /03/Ct 79/02/27
00410 T ALK CACO3 MG/L 13 27.2461 69.2295 £.32043 L.30%38G 2.30767 29.8000 11.%000 Te/04/z8 79/C2/27
00600 107AL N N MG/L 3 1,00667 484423 696012 .E914C? 401843  1.6800C .290000 7F/05/CS 79/02/27
00610 NH3-N TOTAL Me/L 3 ,33000C 002100 ,04%826 .3%25CH .02645B .180000 .090000 78/0%/(% 19/02/27
00615 ND2-N TOTAL MG/L 1 ,002600 .C02000  .QO2000 79/02/27 19/C2/27
00625 Y0V KJEL N MG/t 3 .BB66S6 573033 . T75€989 LES374H  .43704f 1.61000 .100000 TR/C%/C< 19/¢2/27
00630 NO2END3 N-TOTAL MG/L 14  .096428 .00ARSS 069681 ,722¢22 .018623 .27C000 .020000 TR/03/C¢ 719/C2/27
00650 1 PD4 P04 MG/L 14 .067500 .000479 021894 ,3243%7 ,005851 .111000 .027000 78/03/Ct 19/C2/21
00900 107 HARD CACO3 MG/ 4 45,6500 2B.6237 6.214B0  .13614C 3.10740 54.0000 40.0000 78/04/24 19/G2/27
01355 ICE COVER SEVERITY 1 6.00000 6.00000 &.00000 7€/03/Cf 18/03/08




WATER QUALITY DATA ANALYSIS
TECHNIQUE
2-4

RETRIEVAL OF RAW DATA

This technique provides maximum detail about parametric data
stored in the system. It is most useful if the geographic area
and time frame under consideration are limited.

TECHNIQUE: Use the Water Quality File retrieval
program ALLPARM.

DATA REQUIREMENTS: Enter appropriate station identification
and data selection keywords to define the
geographic area and time period of
interest. Up to 2,000 parameter codes can
be used if data on specific parameters are
required.

OUTPUT: For each station retrieved, output will
include station identification information
and tabulations of all raw parametric data
collected in the time period specified.

DOCUMENTATION: Part WQ, Chapter RET, Section 6.

NOTES: Unless stations and data to be retrieved
are limited carefully, this type of
retrieval can produce an unmanageable
volume of data.

Not all general retrieval keywords are

valid with the ALLPARM program; consult the
STORET User Handbook for details.
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EXAMPLE: This example shows the first page of

ALLPARM output for station 070858. The
retrieval was limited to data collected in
1978 and 1979.

070858 090704089141 402010404141 PERCH RIV.
46 31 10.0 088 39 45.0 3
10.9MI.079DEG. F
26013 MICHIGAN
LAKE SUPERIOR 220800
STURGEON RIVER-PERCH RIVERR

14AGNFS9
781227 DEPTH 0

/TYPA/AMBNT/STREAM

INITIAL DATE 78/03/08 78/04/24 78/05/09 78/05/24 78/06/02 78/06/02 T8/06/15 78/06/27

INITIAL TIME-DEPTH-BOTTOM 1100 0000 1230 000C 1105 Q000 1015 Q0QC 1030 G000 1035 0000 09355 0000 1230 000v
00004 STREAM WIDTH FEET 44 34 22 40 26 33
00010 WATER TEMP CENT 0.0 6.0 9.0 22.0 14.0 14.0 21.¢
00011 WATER TEMP FAHN 32.0 42 8 48 2 71 6 57 2 57.2 69.8
00020 Al1R TEMP CENT 10.0~ 10.0 70 23.0 11 0 16 0 24 ©
00025 BAROMTRC PRESSURE MM OF HG 30 30 29 30 30 30 30
00036 WIND DIR.FROM NORTH-0 225 90 270 0 270 140 270
00042 ALTITUDE FEET AB MSL 1350 1350 1330 1330 1330 1330 1330
00043 CLOUD TYPE WMO CODE 1 3 5 1 4 2 [
00044 CLOUD AMOUNT WMO CODF 1 5 9 1 3 2 7
00045 PRECIP TOT DAY ™ 0.00 0.17 0.05 0.03 0.0
00052 RELATIVE HUMIDITY PERCENT "19.0 19.0 95.0 33.0 51 0 60 U 57.u
00061 STREAM FLOW, INST-CFS 446 233 146 243 12 125
00065 STREAM STAGE FEET 87.0 38.6 87.95 87 5 58 5 88.0 87.v
00076 TURB TRBIDPMTR dACH FTU 2.7 37 19 1.8 1.6 16 1.4
60080 COLOR PT-CO UNITS 40 75 80 85 160 1.0 96
00095 CNDUCTVY AT 25C MICROMHO 131 48 69 72 63 ] BL
u0300 DO “G/L 13.5 2.5 10.2 8.7 9.3 10.8 g 5
00301 Do SATUR PERCENT 95.9 1os 2 92.4 103.5 94.4 109.¢ 102.7
00403 LAR PH SU I ) 7.6 ) 6.9 T3 ]
00410 T ALK CACO3 MG/L 12 26 35 21 2" 29
00600 TOTAL N N MG/L 1.05 ¢ 1.6%
00610 NH3-N TOTAL MG/L 0.180 0 120
00625 TOT XJEL N MG/L 0.950 1 610
00630 NO2&NO3 N-TOTAL MG/L 0.2 o3 0.0 c1 0.1 0.t 0.1
00650 T PO4 P04 MG/L 0.03 .08 0.06 0.06 0.07 0.05s 0.L7
013900 TOT HARD CaACO3 MG/L 40 54 42
01355 ICE COVER SEVERITY 6

INITIAL DATE J8/07/07 "8/07/25 78/08/09 '8/08/25 78/09/0G7 78/09/26 79/02/27 79/u4/11

INITIAL TIME-DEPTH-BOTTOM 1045 0000 1230 0000 1130 COUOD 1000 0000 1045 0000 0900 0000 1000 000D wVB3U wLLU
00004 STREAM WIDTH FEET 27 25 26 26
00010 WATER TEMP CENT 21.0 i2.0 19.0 FL 200 13.0 0.y 1.0
00011 WATER TEMP FAHN 69.8 1.6 66.2 62.6 68.0 55.4 32 0 33.8
00024 AIR TEMP CENT 23.0 ALY 19.6 20.5 20.0 16.0 8.0 v.u
00025 BAROMTRC PRESSURE MM OF HG 30 30 30 30 30 30 30 30
00036 WIND DIR.FROM NORTH-0 200 180 360 45 180 180 180 vy
00042 ALTITUDE FEET AB MSL 1330 1330 1330 1330 1330 1330 1330 1334
00043 CLOUD TYPE WMO CODE 6 5 8 3 3 0 ] 6
00044 CLOUD AMOQUNT WMO CODE 6 7 4 9 2 6 Q b
00045 PRECIP TOT DAY IN 0.45 0.73 0.00 ¢ 00 ¢.00 0.38 u. 00 0.00
00052 RELATIVE HUMIDITY PERCENT 94.0 70.0 40.0 4.0 94.0 64.0 38.0 48 ¢
00061 STREAM FLOW, INST-CFS 164 79 158 123
00065 STREAM STAGE FEET 87.5 88.0 86.1 88.9 83.2 88.0 88.20 8.5
00076 TURB TRBIDMTR HACH FTU 1.6 1.3 0.9 1.3 1.4 16 1.5 08
00080 COLOR PT-CO UNITS 4 115 104 195 120 6
00081 AP COLOR PT-CO UNITS 37 74
{SAMPLE CONTINUED ON NEXT PAGE)




WATER QUALITY DATA ANALYSIS

TECHNIQUE
2-5

DETERMINATION OF SAMPLING PATTERNS OVER TIME

The frequency of sampling is important in any monitoring program
description. This technique tabulates the number of observations
in each season or defined time period for selected parameters.

TECHNIQUE:

DATA REQUIREMENTS:

OUTPUT:

DOCUMENTATION:

NOTES:

Use the Water Quality File retrieval
program MEAN with the variable date group
keyword to summarize data by season; use
the statistical function "number of
observations".

Enter appropriate data selection and
station identification keywords to define
geographic area and time period of
interest. Up to 10 parameter codes cah be
used per retrieval.

For each station retrieved, the output will
include station identification information,
plus number of observations stored under
specified parameter codes in each season.
If specified, associated raw data and/or
seasonal statistics can also be printed.

Part WQ, Chapter RET, Section 6.

It is possible to define date groups other
than season (e.g., month or quarter), if
desired.

Outliers may be eliminated by using MEAN
program-specific keywords.
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EXAMPLE:

This example shows the number of
observations for six different parameters

collected at station 030009 in the four
seasons of the year,
1976-1977 to the fall of 1978.

from the winter of
A yearly

summary for 1977 also is included.

STORET RETRIEVAL DATE 79/08/27

/TYPA/AMBNT/STREAM

DATE TIME DEPTH
FROY of
TO DAY FEET
76/12/21
VARIABLE
77/03/20
77/03/21
VARIABLE
77/06/20
77/06/21
VARIABLE
77/09/20
77/09/21
VARIABLE
77/12/20
77/01/01
YEAR

73/01/00
77/12/21
VARIABLE
78/u3/20
Ts/u3/21
VARIABLC
78/06/20
78/06/21
VARIABLE
78/09/20
78/09/21
VARIABLE
78/12/20

NUMBER

NUMBEK

NUYMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

goulo
AATER

TEMP

CENT

3.00000

3.00000

3.00000

3.00000

12.0000

3.00000

3.00000

2.00000

4.00000

cu07e

TURB
TRIIDMTR
HAaCH FTU

3.00000

3.00000

3.00000

3.00000

12.0000

3.0000v

3.00000

2.00000

4.00000

00vYs
CNDUCVY
AT 246C
1ICRO"HD

3.00000

3.000v0

3 00000

3.00000

12 0CoU

3.00000

3.00000

2.00000

4.060000

00060
STREAM
FLOW

CE3

3.L0000

3.60000

3.00000C

3.00000

12.0000

3.0C000

3.00000

2.00000

1.00000

3

3

3

12.06000

uG3

02

G/

V)

.o

Le0

.00

LU

LU0

.00

.00

0300609
42 35 53 3 436 11 55.u 2
ARTAMNTIOD r AT OLD J3-31 7. T,
26005 ALLLGAw 3., VI
MAJ BAGIN: LALKF AICITOGANY vl iuw
MIN 3AGIN: «ALAARZOO 1 IVER
21MICH
GovL TEST e P LASS wu
vl J04G0
Py

L S0

uiu 3.00000

[

oL LLbulo

oLu 3.006000

uuag

w

Ry

12.000€C

Gguy

-

JRVIVIVIE:
oo 3.L000¢C
Quo 2 Coouu

000 4.00000




WATER QUALITY DATA ANALYSIS
TECHNIQUE
2-6

PLOTTING LOCATIONS OF MONITORING SITES

This technique produces a reference map of all STORET stations
maintained by a given agency or in a specified geographic area.
The output helps identify any gaps or redundancies in a
monitoring network, and could be used to illustrate the
monitoring program description normally provided in a State's
305(b) report.

TECHNIQUE: Use the Water Quality File retrieval
program LOC; specify labeling of stations
with a cross-reference number.

DATA REQUIREMENTS: Enter station identification keywords to
define the geographic area and/or agency of
interest.

OUTPUT: A map of the area specified will be

printed, with tags showing sampling station
locations, and a listing of station
information corresponding to those tags.

DOCUMENTATION: Part WQ, Chapter RET, Sections 6 and 7.

NOTES: In order to achieve sufficient resolution
of station symbols, it may be necessary to
make separate retrievals for portions of
the area of interest.

The NOPAR retrieval program may be used to
screen stations before printing, based on
user-specified sampling criteria.

[}
)
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EXAMPLE: This map shows the locations of monitoring
stations maintained by the State of
Michigan within a specified latitude/
longitude polygon. Tags on the map
correspond to station descriptions listed
by the LOC program, as shown on the next
page.
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This listing is the first page of station
information corresponding to the map tags
on the preceding page. For each station,
the data provided includes agency code,
station code, latitude and longitude, a
brief location description, State and
county codes, county name, and State name.

e 21MICH  32005% 43 41 15.0 082 57 32.C 2 O N BR CASS R AT STANBAUGH RD 2€063 HURON (0.4 F]
BC 21MICH 730002 43 27 17.5 0B3 55 3B.5 1 C SAGINAR RIVER AT 6TH AVENUE 26145 SAGINAW CO., NI
co 21MICH 730003 43 28 32.5 083 50 16.0 2 0 CHEBOYGANING CR AT PORTSMOUTH RD 26145 SAGINAW CC., MI
Do 21MICH 730018 43 19 37.5 083 &¢ 19.C 2 O MATER INTAKE FROM CASS RIVER 26145 SAGINAM CG., M]
EOQ 21MICH 730024 43 21 54,0 083 57 17.C 2 0 CASS RIVER AT M-13 ERIDGF 26145 FICHIGAN SACINAW
Fo 21MICH 730025 €3 23 34,0 084 00 40.0 2 O TITTAPAWNASSEE RIVER 4T CENTER RD 26145 MICHIGAN SAGINAW
(27 2IMICH 730048 43 24 56.0 084 02 42,0 2 O TITTABANASSEE R AY GRATIOT RD. 26145 SAGINAW £D., MI
HO 21MICH  T73006% 43 26 16.0 084 02 49,0 2 C TITTARPAWASSEE R. AT STATE ROAD 26145 SAGINAN CD., MI
12 21MICH 730071 €3 19 48.0 083 49 49,0 2 0 CASS R AT DIXIE HWY BRIDGE 26145 SAGINAW CC., MI
Jo 21MICH 730097 43 19 5C.0 083 43 58.C ¢ O CASS F. AT FRANKENM. EQAY LANDNG 26145 SAGYNAW CO0,., M1
Ko 21MICH 730098 43 19 28.0 083 &4 27.0 2 C CASS RIVER AT M-83, 26145 SAGINAN CD., MI
Lo 21MICH 730099 43 19 #1.0 083 45 27.0 2 0 CASS RIVER AY DFHMEL ROAD. 26145 SAG INAW » MI
L4 21MICH 730100 43 19 44.0 0B3 46 36.C 2 O CASS PIVER AY S, BEYER R, 26145 SAG INAW L3 1
NO 21MICH 730103 43 20 28.0C 083 51 52.0 2 ¢ CASS RIVER AT I1-75 BRIDGE. 26145 SAG INAW ni
0o 21MICH 730104 43 21 29.0 083 52 57.C 2 0 CASS RIVER AT BRIDGEPORT BRIDGF. 26145 SAGINAN 23 1
PO 21MICH 730105 43 21 07.0 083 54 55.0 2 0 CASS RIVER AT STUDCR ROAD. 2€165 SAG INAMW M1
<. 21MICH 730134 43 23 03.0 083 58 31.0 2  TITABA. R NEAR SAGINAW R CONFL. 26145 SAG INANW M]
Rv 21MICH 730147 43 29 56.0 083 53 55.0 2 ¢ SAGINAW R AT LIGHT BUDY S8 26145 SAGINAM M1
S0 21MICH 730148 43 28 52,0 083 54 48,0 2 C SAGINAW PIYER OFF 1-75 BRIDGF 26145 SAG INAN Ml
1% 21IMICH 730149 43 26 1C.0 083 56 27.C 2 O SAGINAW R OFF DAVENPORT AVE FR 26145 SAGINAW Ml
uo 21MICH 730150 43 24 08.0 083 57 58,0 2 O SAGINAW R OFF CENTER ST BRIDGE 26165 SAG I NAW Mi
Yo 21mICH 730151 43 21 33.0 084 03 10.0 2 € SHIAWASSEE R AT S RIVER RD 26145 SAGINAMW M1
L2 2IMICH 730152 §3 24 39,0 083 57 SB.C 2 O SAGINAW RIVER AT RUST AVE BRIDGE 26145 SAG INANW M1
XG 21MICH 730153 43 24 56.0 083 57 42.0 2 O SAGINAW RIVER AT COURT ST ERIDGE 26145 SAGINAW M
Yo 21MICH 730154 43 25 17.0 083 57 11.0 2 O SAGINAW R AT BRISTOL ST BRIDGE 26145 SAGINANW M1
AAO 21IMICH 730155 €3 26 01,0 083 S6 30.0 2 O SAGINAN R AT GENESSEE AVE BRICGE 26145 SAGINAW L}
ABO 21MICH 730156 43 28 03,0 083 54 36.¢C 2 G SAGINAK R - 0.75 MI ABDVE I-7% 26145 SAGINAN H1
4C0 21MICH 730157 43 29 36,0 083 56 13,0 2 O SAGINAN R - 1.0 M] BELDW 1-75 26145 SAG INAW s Ml
ADO 21MICH 730158 43 29 48.0 0B3 54 02.0 2 O SAGINAW R AT LIGHT BUDYS 62-6¢ 26145 SAGINAW » M1
AEO 21MICH 730160 43 21 23,0 084 03 29.0 2 O SHIAWASSEE R. 1/4 M1. BRELOW SWAN 26145 SAGINAK + M1
AFO 21MICH 730161 43 25 31.0 083 56 48,0 2 O SAGINAW Re AT PENN CENT. RR BRID 2€145 SAG INAW s M1
AGO 21MICH 730163 43 26 35,0 083 56 00.0 2 O SAGINAW R. OFF CARROLLTON T 261465 SAGINAMW » Ml
AHO 2IMICH 730164 43 27 20.0 083 55 25.0 2 O SAGINAW R. UPSTR, CARROLLTON BAR 26145 SAG INAW « MF
AlO 21MICH 730165 43 27 6.0 083 54 15,0 2 0 SAG. R. OFF CHEY. NOD. w7 26145 SAG INAW s M1
AJO 21MICH 730166 43 20 56.0 084 00 14.0 2 0 FLINT R-SPAULDING DRAIN 26145 SAG INAW s M1
AKO ZIMICH 730167 43 19 19.0 083 48 28.0 2 O CASS R. 3.5 MILES W. OF FRANKENM 26145 SAG INAW v M1
ALD 21MICH 730168 43 21 45.0 083 56 07.0 ¢4 O CASS RIVER AT SHERIDAN ROAD. 26145 SAG INAW + MI
AMO 21MICH 730186 €3 19 50.0 083 42 53,0 2 O CASS R. AT RCDAMMER RO. 26145 SAGINAW » M1
ANO 2IMICH 730187 43 19 18.0 083 47 38,0 2 O DEAD CREEK AY CURTIS ROD. 26145 SAGINAW CO., MI
ADO 21MICH 730188 43 20 56.0 083 53 02.0 2 0 CASS R, AT FAYETTE STREEY 2614% SAGINAW CO., MI
APO 21MICH 730239 43 21 17.0 083 53 52.C0 2 G CASS R. DWNSTR BRIDGEPOFY WWTP 26145 SAGINAW CD., MI
AQ0 2IMICH 730240 43 19 2.0 083 44 51.0 2 O CASS R. DNNSTR FRANKENMUTH WWTP 26145 SAGINAK CC., M]
ARO 21MICH 730262 €3 2} 12.0 084 D3 20.0 2 O SHIANASSEE R 100YD UPSTR FLINY R 26145 SAGINAW (0., Ml
ASO 2IMICH 730243 €3 21 30.0 084 00 05,0 2 0 FLINT RIVER AT FERGUSDN EAYDU 261465 SAGINAW CO., M]
ATO 21IMICH 730244 43 23 39.0 083 57 51.GC 2 O SAGINAW RIVER AT WICKS PARK 26145 SAGINAW CO., MI
AUO 21MICH 730245 43 25 55,0 084 C1 30.0 2 O TITTAPAWASSEE R @ SAGINAM TWP PK 26145 SAGINAW CO., Ml
AVO 21MICH 760011 43 21 03.0 082 58 38,0 2 0 S.BR,CASS R. AT FRENCH LINE RC. 26151 SANILAC €O., MI
AWO 21IMICH 760012 43 33 08.0 083 05 42.0 2 O CASS RIVER AT M-53 BRIDGE 26151 SANILAC CO., M}
AXO Q1MICH 760080 43 21 29.0 083 01 37.0 2 O DUFF CREEK AT FRENCH LINE RD 26151 SANILAC CO., M1
AYO 21MICH 760109 43 39 04.0 0B2 56 15.0 2 0 S FK CASS R AT M-19 BRIDGF 26151 SANILAC (0., M1
BAO 21MICH 760123 43 22 17.5 082 58 47.5 2 O DUFF CR. UPSTR SOUTH BR. CASS R. 26151 SANILAC CO.4 M
EBO 21MICH  Te0124 43 21 35.0 083 01 33,0 2 O DUFF CREEKX AT WOOD ROAD 26151 SANILAC 0., M]
BCO 21MICH  T76012% 43 20 33.0 083 03 18,0 2 O DUFF CREEK AT MAYVILLE ROAD 26151 SANILAC CO., M1
BOO 21MICH 760126 43 19 47.C 083 03 52,0 2 O DUFF CREEX AT BOYNE ROAD 26151 SANILAC €O., MI
BEO 2IMICH 760127 43 19 44.0 0B3 04 02,5 2 O DUFF CR JUST UPSTR MARLETTE WNTP 26151 SANILAC CO., MI
BFO QIMICH Te0128 €3 19 45.0 083 04 18.0 2 0 DUFF CR.400YT UPST MARLEYTE wWWTP 26151 SANILAC CO., M1
BGO 2IMICH 790001 43 36 06.0 0B3 08 12.5 2 O N.BR. CASS R. AT M-81 BR. 26157 TUSCOLA CO,. ., M1
8HO 2INICH 790002 43 34 05.0 083 13 25.0 2 O CASS R, AT HURDS CORNER ROAD. 26157 TUSCOLA CO., MI
B0 2IMICH 790003 43 19 27.0 083 39 07.0 & 0 PERRY CREEX AT ORMES ROAD. 26157 TUSCOLA CO., MI
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TECHNIQUE
2-7

RETRIEVAL OF INTENSIVE SURVEY INFORMATION

This technique permits the analyst to list all intensive surveys
stored in the system that meet user-specified criteria for
geographic location, date, parameters measured, and/or other
important factors. It can provide a specific breakdown of
intensive survey activity in a limited area of interest or a
broad, nation-wide review.

TECHNIQUE: Use the Intensive Survey Directory File
retrieval procedure ISFIND.

DATA REQUIREMENTS: In response to system queries, enter
appropriate criteria to characterize the
intensive surveys to be retrieved. Valid
retrieval criteria include geographic
location, date, parameters or groups of
parameters measured, survey purpose,
pollution source or problem evaluated, land
‘and/or water use, water body type, sample
type, and source of funding.

OUTPUT: For each survey that meets specified
retrieval criteria, a list of intensive
survey numbers will be printed;
corresponding agency and station codes may
also be listed, if desired. Intensive
survey numbers are in the form yyssnn,
where yy is the year in which the survey
was begun, ss is the FIPS State code, and
nn is a unique two-digit number within the
State and year.

DOCUMENTATION: Part WQ, Appendix G.

NOTES: This technique retrieves only descriptive
intensive survey information stored using
the new storage procedure ISDESC.
Parametric data for the stations identified
using this proce