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SUMHARY AND RECO.Ml-1ENDATIONS 

Sumn1ary. In the fall of 197 6, efforts were begun to develop a 
water information system within the Framework Water and Related 
Resources Plan as f-u.nded by the Le9islative Commission on 
Minnesota Resources. The initial work program assignment to 
the Minnesota Energy Agency was for the design and implementation 
of a useable water information system, starting with an evaluation 
of whether or not techniques used in the developraent of its 
Regional Energy Information System could be used in a water infor
mation system. 

The original concept of the water information system was to develop 
a centralized data base. This approach does not appear to be the 
most practical because the differences in existing data types, for
mats, uses of the data, complexity of file structures, and the sheer 
volume of data would cause any centralized data base to be extremely 
costly to develop and maintain. The most workable water information 
system will consist of having the individual sources coordinate 
their data collection and filing programs to eliminate any duplica
tion of effort and to access these individual data bases through a 
centralized user service bureau. The concept of coordinated data 
bases versus a centralized data base would concentrate on improving 
access to individual data files rather than attempting to create a 
huge centralized data base regardless of the present data 
retrieval abilities of the sources. Also, the current trend in 
computer technology development is oriented towards distributive 
data processing in which sources would use "in house" mini-computers 
to process their own data and to interact with other data sources 
through a centralized computer system. 

The Technical Committee of the Water Planning Board established 
the Data Work Group to coordin~te the input of all agencies in 
the development of a water information system. The major emphasis 
of the Data Work Group .effort has been to inventory individual 
water-related data sources and to develop the framework of a 
system for retrieving water resources information. 

The objective of this report is to suITu~arize the activities of the 
Data Work Group of the Water Planning Board and to delineate actions 
which must be taken in order to insure the continued success of a 
coordinated water management information system. 

After assessing the accomplishments and problems encountered in 
setting up the System for Water Information .Management (SWH1), the 
Data Work Group has defined statements of need and design. In 
addition, the Data Work Group has outlined policy and service 
functions for SWIM, its operational structure, and proposed FY 80 
work program. Meanwhile, the Energy Agency has worked to organize 
and automate the data bases at some of the agencies, and has noted 
that, realistically, some agencies will never automate their data 
files. 



SWIM has evolved into an incremental development process si::i.ilar 
to that which the Hinnesota Land Management Information Svstem 
(1·1LHIS) has undergone over a ten-year ~eriod. Future gro~th 
of s~na will be in response to use and not the result of anv 
i~itial grand design. It is assumed that the ·develop~ent 9eriod 
will not be as long as -chat of HLlUS because of t:ie experience 
gained from setting up that system. 

The purpose of the System for Water Infor:nation Hanagement is to 
link together the users of water data with those agencies and 
institutions that collect, store and use the data. Along with 
fulfilling its primary role in the development and i~plewentation 
of the Framework Water and Related Land Resources Plan, SWIM 
should be able to address the needs of individual state agencies, 
local governments, other public or private groups doing water
related research, and citizens. 

SWIM has not centralized all water resource information into a 
single data base because such an approach seems to be economically 
impractical. Rather, SWIM will serve as a mechanism to tie 
together existing and future information systems within the state 
and elsewhere in order to coordinate and simplify user access. 

While considerable strides have been made in coordinating the 
development of SWiz.!, the task is by no means complete: (1) 
Although several prototype automated data bases have been developed, 
much actual data entry remains to be accomplished Defore they 
will have comprehensive usa9e abilities; ( 2) Additional uni ts 
of government maintain data bases that either should be accessed 
or rnade more accessible; (3) A thorough evaluation of data needs 
and quality is needed. 

Recorn .. 111endations. 

(1) 

( 2) 

( 3) 

( 4) 

The Data Work Group recommends that the original centralized 
data base concept be abandoned in favor of using individual 
data bases which are coordinated and accessed through a 
centralized user service bureau. This latter approach is 
more practical to implement and is consistent with current 
computer technology development. 

The Data Work _Group recommends that the Water Planning B02.rd 
continue its support for development of SW~1. The benefits 
of SWIH as a management tool for agencies and as an analytical 
aid for planners enhances the various state agencies' aDility 
to carry out their mandated functions. 

The Data Work Group of the Water Planning Boa.:.-d recommends 
that, for the successful continued operation of SWIM, a 
oermanent User's Committee should be established, This 
group would set policy and 9rovide technical ad~.tice to the 
Water Planning Board and SWIM staff, L:respective of the 
final administrative location of the information system. 

It is orooosed t.hat the ouerational fraraework ::or s:-JI~,1 
consist of tl1e User's Co~ittee, a small co::e S~H:1 sta:::: 
to ooerate a service bureau, and individual agency data 
base; with their own cerson~el and a link to the Nater 
?lanning Board through the SWI~ coordinator. 
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(5) It is recommended that the SWU1 coordinator follow the work 
program and priorities during FY 80 as defined in this 
report. Tentative longer range priorities for the future of 
SWIM have also been outlined. The important elements of 
SWil1 involve policy and service functions, provision of 
limited technical assistance to agencies and assessment of 
priorities for information systems development. 

(6) Since some of the multiple data bases which comprise SWIM 
are managed by SYSTfil1 2000 at the University of Minnesota, 
it is recommended that the Water Planning Board systems 
coordinator request to serve on the University's Long Range 
Planning Committee for the University Computer Center. 

(7) River mile indexing, data quality, georeference, and para
metric standards should be established to provide uniformity 
to SWIM output. Further, it is recommended that the data 
base delineating watershed boundaries be adopted for official 
state use. 

PART· I -- INTRODUCTION 

Among the "Goals and Objectives for Minnesota" put forward by the 
Commission on Minnesota's Future in January, 1979, was the establish
ment of an information and data management system. The Commission 
noted: "The State of Minnesota needs a comprehensive data manage
ment system including the collection, interpretation, and extensive 
dissemination of data." Even more specifically, in 1972, a ground
water quality subcommittee of the Environmental Quality Council's 
Citizens Advisory Committee found that, " ... experiences v·dth 
groundwater contamination attributed to unwise land-use and con
flicts of groundwater supply between industrial and private con
sumption have pointeu to a need for a groundwater information 
system for Minnesota." 

Development of water management information systems serves to address 
the needs of (1) individual state agencies, (2) local governments, 
(3) citizens, and (4) other private or public groups doing water
related research. A system for ·water inforrna tion management can 
provide state agencies with information for use in regulatory 
activities, management, and planning; local governments with infor
mation for use in shoreland and flood plain management; individuals 
with information to meet personal needs and for becoming involved in 
environmental issues; and environmental groups and industry with 
data for use in research or planning. 

Based on the preceding justification of need and potential value, 
the feasibility of developing a water management information system 
for ML1nesota was assessed by the Minnesota Energy Agency c,1EA) 
during Phase I (i.e., FY 77) of the Framework Water and Related 
Land Resources Plan development process. The Legislative Commission 
on Minnesota Resources (LCMR) approved $3,500 for an evaluation of 
whether the same techniques that were used in the development of 
the MEA's Regional Energy Information System (REIS) could be used 
in the development of a water management information system. The 
initial evaluation identified 11 major data sources which could be 
automated, as well as water information presented in numerous 
studies and reports. The MEA concluded that it would be pJssible to 
construct a water management information system utilizing these data 
resources. 
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In Phase II of the Fram·ework Plan development process (FY 78-79), 
the Hinnesota Energy Agency proposed the design and implementation 
of a useable water management information svstem. The Water 
Resources Council concurred ·with this proposal and forwarded it 
to the Leg is la tive Commission on Minnesota rtesources as an element 
of the Phase II work oroaram. The LC!m aonroved funds for the 
project ($100,000) through the MEA, but required tl1at the ne'l'illy 
created Water Planning Board coordinate work programs and reports 
and that the water management information system be developed con
sistent and cor:1patible with the Minnesota Land aanagement Information 
System U·1LMIS) • 

The original intent of the MEA was to develop a centralized, state
wide data base containing information on both surface and ground 
water. The data base was to be keyed to a georeference structure 
and would have been compatible with the land-use data housed on t~e 
ML!US. To assess the feasibility of this approach, the £.!EA initiated 
a review of the structure of data resources inventoried in Phase I 
to determine if there was sufficient uniformity to combine all ~~ese 
data into a single structure. Whiie a degree of similarity was . 
found to exist in georeference terminology, the differences in 
formats, data types, uses of the data, complexity of file structures, 
and the sheer volume of data suggested that the incorporation of 
all water information into a single data base is impractical. 
However, the georeference uniformity did point to the practicality 
of common access to the data even though it might be stored in 
separate data bases. 

At approximately the same time, the MEA was reaching this conclusion, 
the newly formed Water Planning Board was organizing ·itself to 
direct the preparation of .the Framework Water and Related. Land 
Resources Plan, including its water management information system 
component. The Board settled on a structure involving a Technical 
Committee (composed of representatives of agencies cooperating in 
the planning effort) and three major Work Groups, one of which was 
responsible for guiding the work on development of the water manage
ment in£or::na tion syste.rn (i.e. , the Data Work Group) . 

The Data Work Group was divided as to the relative importance of 
organizing the existing water data sources into individual automated 
data bases versus the conduct of a needs analysis concurrent with 
actual data base organization. The former view was operationally 
oriented, while the latter represented more of a planning perspective. 
Based on the conclusion that until the existing data collection 
systems are organized and coordinated it will be difficult to present 
planners and policy-makers with accurate data, it was determined that 
the focus of the information system development effort would be on 
organization of prototypes of automated systems which are fully coor
dinated. Initial efforts were to be focused on aiding the Depart.rnents 
of Health and Natural Resources, with close communication with otl"ler 
agencies (including the Minnesota Geological Survey) in developing 
automated data bases. 

In addition, the Data Nork Group expanded on the initial water 
information system 1'.,vork. program with the de,telopment of a demonstra
tion project reflecting the uses of water information for planning and 
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management decision-making, Using the four counties of Region Six 
East for demonstration purposes, land use, geologic, hydrologic, 
soil, water use, and economic data were employed to indicate how 
their interrelationships could affect the development of agri
cultural irrigation in the area, (Region 6E expressed an interest 
in the potential impact of irrigation development and contributed 
staff to collecting necessary background data.) 

To complete the demonstration project, an irrigation sub-group of 
the Data Work Group was formed, This sub-group coordinated numerous 
agencies' personnel and the computer resources of the Minnesota Land 
Management Information System with the automated data bases being 
developed through the MEA and individual agencies in order to deter
mine appropriate methods for portraying raw and interpreted data for 
use in decision-making relative to further irrigation development. 
The irrigation study demonstrates many of the capabilities of a water 
information system, while helping to define some of the problems 
associated with coordinating automated data bases and supplying 
this information to users. The methodology developed by this should 
be useable in all regions of the state. 

The Data Work Group also took on the responsibility of developing 
an automated water data sources catalogue. This catalogue is an 
importantadjunct to the information system because it allows users 
to identify sources of information and how they may be accessed 
where coordinated, automated data bases have not been developed. 
In 1975, a water data catalogue was prepared in printed form, but 
no responsibility for its update was established. The State Planning 
Agency and the Department of Natural Resources worked with both the 
Water Planning Board Management Work Group and the Data Work Group 
to accomplish the update. The catalogue was automated so that it 
can be easily modified and updated as new sttldies are completed or 
as new data programs are implemented. 

In summary, the Data 1;,,1ork Group has taken significant steps toward 
the implementation of systems for water information management since 
October, 1977, although much remains to be done. The most important 
decision of the Work Group -- and a variation from the original 
information system proposal of the Minnesota Energy Agency -- •,,,as 
to move from a centralized data base approach to support the develop
ment of separate, coordinated data bases. The Minnesota Energy 
Agency has worked with individual agencies during the FY 1978-79 
biennium to develop these separate but compatible data bases. The 
results of this work are described in the following sections. Con
currently, the Data Work Group has provided guidance to these 
efforts and cooperated in the development of the Region 6E demonstra
tion project (using the HLlUS) and in the development of the auto
mated water data sources catalogue. 

PART II - COMPUTER DATA BASES CURRENTLY AVAILABLE TO THE SYSTEM 
FOR WATER INFORMATION M1"\NAGEl1ENT (SWIM) . 

As noted above, investigations by MEA and the Data Work Group 
quickly revealed that SWIM should not be organized as a single 
centralized data base. Because of the large quantity and complexity 
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of the data involved, such a system would be very costly to 
develop and maintain. An alternative recorn!!1.ended by the Data 
Work Group is to develop swr:1 as a collection of compatible 
but distributed data bases, each maintained within an 
appropriate state agency. Information from several such 
data bases would then be cor.1bined through computer p~ograms 
developed and maintained by a centralized service bureau 
similar to MLMIS. 

At present, there are ten data bases containing water information 
useful to SWIM. Of these, six have been coordinated through the 
Water Planning Board Data Work Group and are designated as SWL:-1 
data bases. Each of these has relied upon LCMR funding for initial 
development or data loading. 

SWIM Data Bases Participating Agencies 

Water Data Source Catalogue 

DNR Watershed Data Base 

!IDH Well Log Data Base 

DNR Water-Use Data Base 

DNR Aquifer Data Base 

MGS Subsurface Geology Data Base 

~NR Surface Watei Data Base (Proposed) 

Other Data Bases 

DNR Per~it Index and Mailing List 

PCA Information System3 

USGS 1975 Water-Use Data Base 

.MDH Water-Quality Information System 

DNR, SP.;, MEA. 

DNR, SPA 

MDH, :,1EA 

DNR, MEA 

DNR, HEA 

MGS 

DNR 

DNR, ISD 

PCA, ISD 

USGS 

HDH 

Brief descriptions of the six SWI~ data bases follow. Additional 
details will be documented in technical or working papers. 

:'later Data Source Cataloaue 

Jointly, DNR, ME-1\, and SPA have just completed an initial loading 
of the Water Data Source Catalogue, which is an update of a similar 
docuznent published in 1975. Initially, it will be limited to state 
water program descriptions, but the ultimate goal is to include also 
federal, regional, and university water data information. Unlike 
the 1975 docu:nent, this catalogue is computerized. A machi~e 
processible approach will simplify updating and t~e dissemination 
of changes. 3ecause of the increasing use of computers in the state 
goverr..ment' s water resources departments, t:1e accessi~ili ty of suc:-i 
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a computerized catalogue is becoming increasingly practical and 
convenient. 

Information about water related projects and programs was 
collected primarily by personal interviews. Additional informa
tion was obtained from the 1975 catalogue, internal DNR sources, 
and other literature sources. The catalogue contains: 
organization name, how water data is collected anJ used, geographic 
identifiers, history, detailed lists of parameters collected and 
their collection frequency, number of sites for water data collection, 
type of analysis used, a list of pertinent publications and, 
finally, the current and potential users of the data. At present 
56 projects are included. This number may double or triple as 
federal, university, and regional projects are added. 

The information obtained during interviews was recorded on forms 
designed for easy entry into a SYSTEM 2000 managed data base. 
Both data entry and retrieval can be accomplished using time-sharing 
terminals, or a detailed listing may be printed for distribution 
on a regular basis. New water data collection programs can be 
added to the catalogue easily. Revised listings including additions, 
changes, and corrections can then be distributed as needed. 

Watershed Data Base 

The watershed mapping project is being perfor~ed by personnel at 
the DNR Office of· Water Planning in conjunction with ML.MIS. All 
the watersheds in the State of Minnesota are being accurately 
delineated and coded in a form compatible with ML.MIS. Watershed 
boundaries are marked on U.S. Geological Survey topographic maps 
and then coded by 40-acre parcels for entry into the data base. 
(Some heavily urbanized areas in the metro region are coded by 
2 1/2-acre parcels using data supplies by the local Soil and 
Water Conservation Districts.) This is a one-step process with 
major and minor watersheds being coded and entered simultaneously. 
Final reports r.vill include procedures for mapping, accessing and 
updating the watershed files. All of these watersheds will be 
shown on a 1:500,000 scale map. 

The watershed data base is managed using existing ~1lL,\1IS software. 
It now contains boundaries for 82 major watersheds and about 4700 
minor watersheds. These are stored on a county basis. The total 
volume of the data base when finished will be about 17,000,000 
characters (letters, numerals, or other symbols). The size of the 
data base should not change greatly after initial compilation. 

Ground-Water Information System (GWIS) 

The Ground-Water Information System is composed of four different 
SWIM data bases: HDH well-logs, mm water-use data, DNR aquifer 
data, and MGS subsurface geology. 

DNR collects high capacity and observation well information, about 
5,000 logs in all. MDH collects all new well log information, 
approximately 7,000 logs yearly. MGS collects all well log infor
mation, approximately 70,000 logs to date. In addition, ~NR collects 
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yearly reported water 1.lSe. Each of these information .sources is 
essential to a comprehensive base for ground-water planning ar.d 
research. 

~IDH Well Log Data Base 

The MDH Division of Enviro:r_rnental Health maintains a data base 
designed to contain well logs submitted by drillers since 1973. 
Well logs submitted to MDH in 1978 are currently being entere<;l. 
Water quality data generated by the .MDH laboratory will be added. 
The most important items upon which retrieval can be based are 
unique well number, county code, driller's license number, loca
tion, and well use. These can be used to Dick out potentially 
useful wells for the DNa and MGS. 

Well logs are entered as they are received, regardless of the 
geographic area from which they come. This permits the Healt~ 
Department to maintain an up-to-date picture of the well con
struction practices and water quality across the state. The 
current well construction rate is about 12,000 per year, of 
which about 7, 0 0 O are reported. 

The well log information is keyed onto magnetic tape cassettes 
and, after proof-reading, is sent by telephone to the University 
Computer Center for permanent storage and entry into the SYSTEN 
2000 data base, Data entry costs are about $1.00 per log. To 
Jate, about 3,000 logs have been entered. 

DNR Division of Waters Water-Use Data Base 

This data base began as a Water Planni~g Board project to deter
mine water use based on DNR appropriation 9ernit reports, and has 
been expanded with WPB estimates of supplemental and unreported 
water uses. The principal uses of t.bi.s data base are for OHR 
management, coordination of per~its among agencies, storage of 
basic information for the federal ~:iational Water Use Data System, 
and providing water-use information to the public and other 
agencies. 

The water-use data base contair..s permit information, DNR annual 
water-use reports, county and watershed esti:r'.'lates of water use, and 
additional descriptive information, such as state and federal 
watershed, state and SIC use codes, and interpretive comments. 
Each entry into the data base may contain information on location, 
type of use, type of source, allowed use, reported use, disposal 
of water, and agency processing information. A detailed description 
of the data base and how to access the information is being written. 

The data base is stored on the University of Minnesota's Cyber 172 
computer and is managed bv SYS':C·EM 2000, Anvone with a mini.:nal 
knowledge of computers, the supplied docume;tation, and a university 
computer account will be able to access data bases freelv. Onlv 
DNR-staff, however, will be able to modify the data base~ccnten~3. 
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The data base is presently bqsed on over 10,000 DNR permits plus 
several lrundred individual, county, and watershed entries, Less 
than half of the entries in tl~ data base include actual water 
use information. The others describe potential or past water use. 
The projected size of the data base is 20,000 entries, with up
grades coming from 15,000 yearly water use reports. 

DNR Division of Waters Aquifer Data Base 

The DNR aquifer data base was created to meet the water management 
and availability needs of the DNR ground-water group, The aquifer 
data base contains hydrologically interpreted logs of high capacity 
wells and observation wells. 

The raw data for the data base is acquired from the MGS and MDH 
files and data bases, from DNR well log and permit files, and 
from USGS and other source files. Each well log is edited, 
hydrologically interpreted and correlated, and entered into the 
data base. The DNR water-use data base is then checked for 
additional information about those wells. Field work is often 
necessary to determine such information as the aquifer parameters 
and current water levels. Information from DNR and USGS observa
tion well networks keep the data base current on present water 
level conditions. 

Data entry procedures are now quite complex because of the large 
volume of historical information from various sources that is being 
entered. Costs will not be adequately determined until editing 
assures the completeness and validity of the information. Although 
the actual data entry cost is only a few dollars a log, the correla
tion and hydrologic interpretation costs are impossible to determine 
because they are part of the overall DNR ground-water program. 

The aquifer data ·base now contains information on about 3000 high 
capacity and 1000 observation wells. Although all historical water 
level information will not be stored in the data base, it will be 
available on computer tapes for output in hydrograph form. The pro
jected size of the data base is 10,000 logs, including high capacity, 
observation, and contributing wells. The information is stored as a 
SYSTEM 2000 data base on the University of Minnesota CYBER 172 
computer. 

NGS Subsurface Geologv Data Base 

The Minnesota Geological Survey maintains a three-part data base 
containing subsurface geologic data. The principal uses of this 
data are geologic and hydrogeologic mapping, water and mineral 
resource analyses, and environmental studies. The three subdivisions 
of the data base are (1) water well drilling records, (2) engineering 
test boring records, and (3) mineral exploration drilling records, 

Of these subdivisions, the water well data base is of primary interest 
to the Water Planning Board. A detailed description of the water 
well data base and its uses can be found in Information Circular #16 
of the Minnesota Geological Survey by Holtzman and Wahl (1979). 
Information entered into the data base from water well drilling 
records includes all of the information occurring on the reporting 
form of the 1974 Water Well Construction Code. 
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Because the quality of much of the data from reporting for~s is 
inconsistent, or of low utility wit:i.out a specialized knowledge 
of driller's terminology, ~:IGS generates additional data that is 
appended to the records before thev are entered into the data 
base. -

These include: 

(l) Precise geographic locations. Locations olotted on 
maps in the field are digitized to obtain~Universal 
Transverse· nerca tor coordinates (from \·1hich latitudes 
and longitudes are readily computable). In addition, 
grid overlays are used to obtain public land survey 
coordinates. 

(2) Evaluation of well collar. Obtained from GSGS 
topographic quadrangle maps. 

(3) Aquifer used. Interpreted from well construction and 
geologic log, and coded using standardized geologic 
formation codes. 

(4) Geologic formation and associated rock type encountered 
in drilling. Interpreted from driller's description 
and knowledge of geology near well. Coded using 
standardized geologic formation codes and lithology 
codes. 

A~dition of this data is relatively costly, but essential in 
order to irisure utility and reliability in geologic, hydrogeologic 
and environmental studies. The final locations are very accurate 
(~ 50 m) and the interpreted geologic logs range from low to high 
reliability depending largely on local geologic complexity and 
the experience and care taken by individual drillers. 

Data entry involves coding on standard coding forms, keypunching, 
verifying, and editing. The resulting error rate is extremely 
low. The cost per log (including field location and geologic 
interpretation) averages $8.00; keypunching, verifying, and 
editing account for about $2.00 of the total cost. All data is 
stored by county and unique nur.~er on magnetic tapes, eac~ tape 
having a duplicate back-up. 

All data processing is performed on the University of ninnesota 
Control Data CYBER 74 computer. Applications sofeware includes a 
report generator and automated mapping programs. Data has ~een 

successfully transferred to HLHIS, making a large body of additional 
software available. 

Presently the water well data base contains records of about 10,000 
water wells concentrated in 10 counties. An additional 60,000 
are maintained in paper files, Data is usually entered on a project 
basis, wit...11. all useable data £or a given study area being enterec 
at one time. In the next five years it is expected t~at 5,000 to 
10,000 logs will be entered ar..nually. ':-he size of the data base 
may well increase ten-fold in tne foreseeable future. The data 
base is already so laxge that the use of generalized data ba.se 
management programs (such as SYS~E~ 2000) is uneconomical. 
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PART III - STATE!-1El1T OF NEED 

The purpose of the System for Nater Information Management (S~H~1) 
is to link together users of water data with those agencies and 
institutions which collect, store, and also make use of the data. 
Along with fulfilling its primary role to assist in the develop
ment and implementation of the State Framework Water and Related 
Land Resources Flan, the SWIM should also be able to address tl"le 
needs of (1) individual state agencies, (2) local governments, 
(3) other public or private groups conducting water-related 
research, and (4) citizens. 

(1) State Agencies. For individual state agencies, SWIM and its 
various components will be able to provide information to aid 
in the decision-making process for the following types of 
mandated functions: 

A. Regulation. State agencies carry out their regulatory 
functions chiefly through the permit process (DNR and 
PCA) or through zoning (shoreland management, flood-
plain management, and wild and scenic rivers). Permits 
are issued for water appropriations or activities which 
affect public waters such as pollutant discharges, 
dredging, or drainage of wetlands. Zoning is a regulatory 
function which affects water by controlling land uses 
adjacent to water bodies. While individual agencies 
need organized and current information for their own 
regulatory processes, these processes can also generate 
data which, if properly standardized and consistentr 
can be used in filling the information needs for broader 
planning or resaarch efforts or fqr management activities 
other than those directly associated with the regulatory 
function that is generating the information. 

B. Management. Other than strictly regulatory functions, 
some state agencies deal with water related management 
activities. These activities may make use of information 
generated under the regulatory programs or may collect 
and utilize self-generated data. Some of the management 
activities include (1) management of state-owned water and 
related land resources (e.g., DNR game lake and fish lake 
management or DNR wat3r recreation activities), (2) 
resource conservation activities (e.g., Soil and Water 
Conservation Board), (3) classifications and inventories 
(e.g., DNR Public Waters Inventory, DNR Lake Classification 
or PCA Water Quality Classifications for Lakes and Streams}. 

C. Public Health and Safetv. The Minnesota Department of 
Health and Minnesota Pollution Control Agency undertake 
programs designed to protect public health and safety, 
These include licensing water well contractors, performing 
water tests of individual water supplies, water quality 
monitoring of municipal water supplies, and special water 
quality monitoring in problem areas (leaks, spills, 
seepage from landfills, etc.). The programs generate 
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chiefly technical measurement of water quality parameters. 
However, the well logs turned in by drillers have exten
sive utility in many ot~er research activities, 

D. Planning ar.d Research. Several state agencies are nan
dated to plan and conduct research on water-related issues. 
This list includes the Water Planning Board, with its State 
Framework Water Plan; the PCA, including its 208 ~ater 
Quality Planning Program; the State Planning Agency; the 
DNR's water 9lanning activities; and, in a somewhat special 
category, the Minnesota Geological Survey. Host of these 
activities depend on information generated from the regula
tory or management functions listed above. It is here that 
the need for an integrated water management information 
system is most critical. Some examples of planning 
problems which need information derived from several 
different sources include: i~pact 0£ drought conditions on 
Minnesota agriculture; water availabilitv, both surface 
and ground; projections of future water use; and the 
impact of such activities as irrigation, power plant 
construction, and hazardous waste disposal on water 
resources. 

The above functions are indicative of the many state agency 9rograrns 
generating or utilizing data concerning water, its use, distribution 
and quality. 

(2) Local Governments. Local governments often p.erforrn functions 
for the state at the local level or have some of their own 
water use and management activities. While the Shoreland 
Manage..uant Act is a state law, each county and municipality 
is responsible for drafting its own sh6reland zoning ordinance 
in compliance with general state criteria. Some types of 
local government do their own regular water q-..iality monitoring. 
One example of this kind of activity is carried out by the 
Hetropolitan Waste Control Cormnission. 

(3) Other Public Organizations. Other public groups that conduct 
water-related research or IJlanning include various federal 
entities (G.S. Geological Survey/Water ~esources Jivision, 
U.S. Army Corps of Engineers, U.S. Environ.~ental Protectior. 
Agency, National Oceanic and A~~ospheric Administration, and 
various basin commissions). Several large data bases and 
inventories exist at the federal level (S':10RET, WATSTORE, 
and NAWDEX). Several programs in the college and university 
systa~ are active in water research. At the University of 
Minnesota, ~ajar programs include the St. ~nthony Falls 
Hydraulic Lab, the Water Resources ~.esearch Center (WRRC) , 
the Minnesota Geological Survey, the Limnological Researc!1 
Center and the Marine Advisory Service. 

Pi:·i va te groups such as environznental organi z.a tions or 
industries are involved in water-related research from ti::ie 
to time. Private consultants are both r:i.ajor generators and 
:naj or users of water infor:wa tion. 
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(4) Citizens. Citizens need water-related information for several 
reasons including solving their own personal needs (permits 
for appropriations, water quality monitoring of individual 
supplies) and for becoming involved in environmental issues. 

It is clear that, with the number of users and/or collectors at 
the various levels described above, considerable benefits could 
be obtained by coordinating storage of data, standardizing certain 
aspects of the recording of data, and providing a centralized 
information and access point to users who require multiple sources 
of data. In addition, the process of putting together a SWIM 
should give the LCMR and other legislators a better over-all view 
of the amount and types of water-related inforrna tion that are 
currently available and those pieces of infornation still needed 
to improve water-related decision-making. The creation and continued 
support of SWIM is directly in line with stated legislative policy 
to "establish and maintain statewide environmental information systems 
sufficient to gauge environmental conditions" (Minnesota Statutes 
Section 116D.02, State Environmental Policy Act). 

PART IV - 'STATEMENT OF DESIGN 

The development of the System for water Information Management 
(SWU1) must be viewed as a continually evolving process that will 
be modified as a result of expanding and changing data needs. The' 
growth of SWIM will be in response to use and not as a result of 
any initial grand design which would probably not be comprehensive, 
may be inflexible to change, and may be cumbersome or excessively 
expensive to utilize once large amounts of data become available. 
SWIM will not centralize all water resource information into a 
single data base. Rather, it will serve as a,mechanism to tie 
toget~er existing and future infbrrnation systems within the state 
and elsewhere in order to coordinate and simplify user access. 
Data may be supplied either through a user service bureau created 
by swn1 staff or from the data source. 

SWIM should interact with the Minnesota Land Management Information 
System U1LMIS) to help prevent all available natural resource 
information pertinent to making water and related land management 
decisions. Initially, the primary data sources for SWIM will be 
state agencies. Many of these agencies will also be the primary 
users because priority will be given to having the data required 
for water management in a coordinated reference system. As 
implementation of the State Water and Related Land Resources Plan 
proceeds, the use of SWIM in conjunction with MUHS as an analytical 
tool for water management planning will be expanded. Its operation 
must be constantly reviewed to insure that it is effective and that 
the quality of the information it supplies remains at a useful level. 

FART V - FUNCTIONS 

The proposed functions for SWIM should be viewed as organizational 
and developmental guidelines and not as strict rules governing 
its use. Basically, these functions can be considered as being 
either policy or service in nature. 
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Policv Functions 

The £allowing el.sments define the goals and direction £or s~n1,1: 

(1) Provide a forum for the formal interaction among data 
suooliers and users. The pri~ary mechanism for accomDlishing 
this will be a proposed inter-agency swr:.i User Cornmi ttee. 
Changing user needs and increasing use of SlITM may necessitate 
periodic revision or even a complete change in the methods 
used to bring u~ers and SNIM resource personnel toget:1er. 

(2) Organize a service bureau for centralized user-oriented access 
to data bases. This element would involve develonment of a 
strategy which will provide user access to all swiM data 
bases, either through automated data entry or standardized 
access procedures. This implies operating an information 
clearinghouse function coordinated bv the 8ITM staff as well 
as by accessing all data bases frorn ;ne source. T~is will · 
be an ongoing function since new data sources may be added to 
swn1 or existing sources may add new data types or change the 
nature of their filing systems, 

(3) Es~ablish official reference standards. This elenent would 
serve to establish guidelines for file linkage procedures and 
for uniformity of data formats which will allow easy access to 
data sets and provide a standardized output. This function 
would be limited primarily to the operation of S1i-'7Il1l and ~,Jill 
not necessarily apply to the standardization of individual 
state or federally funded data collection programs_. 

(4) Define overlap and duplication· of data collection. This 
element would assist data source·s in the most efficient and 
econonical means of inputting data into SWI:,i by eli:nina ting 
the entry of duplicate or redundant data. As new ciata 
sources are added to SWI:1, their data types currently being 
entered to define areas of duplication or redundancy. 

(5) Assess overall swn-1 needs and assign nrioritv and accountabilitv 
for SWIM staif activities. The first prio=ity for this assess
ment will be in reference to the implementation of the Frame
work Water and Related Land Resources Plan. Second priority 
s:i.ould be given to collecting data for projects when inter
agency coordination is required to solve some water iLlanagement 
problem. Initiation for this later assessment may come from 
either the SWIM staff or fron the agencies. 

Service Functions 

These elements affect actual data access and use: 

(1) Review and catalogue data. T~is activity is to establish on 
comnuter file and to orovide for the future u9date of t!1e 
water data source cat~logue. The catalogue describes sources 
of water inforna tion housed in bot:i au -t.oma ted and manual : iles 
and th~s catalogue should be ex9a~ded to include additional 
federal and private data sources. Eventu.ally, the water .:..lata 
source catalogue may be tied into a full natural resource 
directory o:9er21 ted t:J.rou:;h t!1e State Planning Agency. 
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(2) Provide technical reports and newsletters when appropriate. 
This effort will document the methods for accessing and 
utilizing SWIM data bases, desc~iptions of official reference 
standards, and the findings of any swp,1 sponsored research. 
Justification for major research publications will only be 
warranted when requested and funded by legislative, executive, 
or state body offices. rrhe content of any swn1 publication 
should be reviewed by a proposed inter-agency user committee 
and the responsibility for public access to these doc1..unents 
should rest with the SWIM staff. 

(3) Provide educational training including systems documentation. 
This effort will explain the purpose, uses, limitations, and 
access to the information offered by SWIH. This may be accom
plished by distributing and explaining users manuals and con
ducting user workshops. The responsibility for the overall 
implementation of this function should rest with the SWIM staff. 

(4) Provide user service assistance. Technical assistance will be 
provided through the development of software or advice on 
problems. This service is a means for solving individual user 
prcblems and should be the primary responsibility of the 
SWIM staff. 

(5) Provide technical assistance to state q'Jvernment and sub
divisions to insure compatible water data filing systems. 
This service will be limited to the needs and uses of SWIM. 
Priorities for providing technical assistance will follpw 
the guidelines for SWIM data collection needs. 

(6) Coordinate \vater data related funding request~. This activity 
is limited primarily to the priority data collection needs of 
SWIM. The responsibility for this review should be shared by 
the SWIH User Committee and staff. 

PART VI - OPERATIONAL STRUCTURE 

A description of the proposed operational framework for SWI11 is 
helpful to potential users in understanding any procedures that may be 
developed governing access to water information. For FY 19 8 0, SWHl 
will be managed by the Water Planning Board during the formalization 
of the Framework Water and Land Resources Plan in order to coordinate 
both projects. For FY 1981 a:1.d on, S~'7IM will probably be managed by 
an operating agency such as the State Planning Agency. It is proposed 
that the operational framework for S~·HN consist of a policy making 
body termed the User's Committee, a small core SWIM staff to operate 
a service bureau, and individual agency data bases operated by their 
own agency personnel. The first two will be responsible to SWH! 
management agency, the latter to individual agency heads. 

User 's Com."Tii ttee 

The Data Work Group of the Water Planning ~card (HPB) recommends 
that, for the successful continued operation of SWI~, a permanent 
User's Cornmi ttee should be established. This group woulJ set policy 
and provide technical advice to the WPB and SWI~1 staff, irrespective 
of the final administrative location of the information system. 
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Suggested structure of the group is as follows: 

(1) The membership should be divided into two categories: voti;:g 
and associate. 

(2) The 12 voting memberships would be offered to: 

(a) Those state agencies currently on the WFB: 
Depar"b."nent of Natural Resources 
Departr.lent of Heal th 
Department of Agriculture 
Energy Agency 
Pollution Control Agency 
Soil and Water Conservation Board 

(b) Additional state agencies represented on the tWB 
Technical Committee: 
Department of Economic Development 
State Planning Agency 
Minnesota Geological Survey 
Water Resources Board 
Minnesota Department of Transportation 

(c) The coordinator of SWIM 

( 3) Each agency ·would have only one vote; hO"l'lever, since it is 
anticipated that meetings will be working sessions, one 
agency might send representatives from several different 
divisions if the subject of the meeting warrants it. 

(4) Associate members, who would be encouraged to attend all 
meetings in which they had a special interes·t, will include, 
but not be limited to: 

(a) Federal Agencies: 
Corps of Engineers 
U.S. Geological Survey/Water Resources Division 
Soil Conservation Service/USDA 

(b) Regional Agencies: 
Metro?olitan Council 
Regional Development Commissions 
Metro Waste Control Commission 
Water shed Districts 

(c) Lake and River Basin Commissions 

(d) Educationally-Related Groups: 
College and University Depar~uents 
Water Resources Research Center 
Sea Grant 
Fresh Water Biological Institute 
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(e) Environmental Groups: 
Sierra Club 
Clean Air/Clean Water 

(5) Representatives to the User's Committee should be technically 
oriented, either as a user of water data or as a person working 
with the development of agency data bases or information 
systems. 

( 6) The group will elect a chair:nan to serve a two-year term. 

(7) Minutes of meetings will be recorded, with the distribution 
of the minutes to be the responsibility of the SWIM coordinator. 

(8) During FY 1980, the User's Committee will remain a sub<Jroup of 
the WPB Technical Committee, with final responsibility to the 
WPB itself. Beyond FY 1980, the committee would be responsible 
to the agency head at SWIM's permanent location. 

In summary, the important characteristics of the User's Committee are 
that it is a permanent group of technically oriented persons who are 
willing to work toward a coordinated and efficient system for managing 
Minnesota's water resource information. 

SWIM Staff 

As for most of the other aspects of the information system, the 
staffing structure must be regarded in two time periods: for FY 1930 
and beyond FY 1980. 

Only one position has been requested from LC!1:S. for FY 19 8 0, that 
of a systems coordinator. If SWIM is to become a functioning 
management system, ,providing inter-agency coordinative activities 
as well as centralized user access for applications to planning, 
research or other multi-agency management problems, the coordinator 
cannot alone handle the work required. Therefore, beyond this 
transitional year, additional staffing will be required. 

During FY 1980 the coordinator will be responsible to the Water 
Planning Board. This location is recommended at this time because 
the Board's interagency nature should keep SWIM staff from getting too 
involved in a line agency's particular internal data management 
problems, After FY 1980, another administrative location for the 
system, such as the State Planning Agency, will have to be found. 

Agencv Data Bases 

Individual sources which supply data to SWIM will be responsible 
for the automated entry of their information or will be responsible 
for making their manual files accessible to users. Occasionally, 
an agency may prepare maps or reports which it would not normally 
enter into an automated data base. Such interpreted data may be 
entered into a special SWIM data base. Also SWI!1 staff may assist 
an agency in developing the programming required to manipulate data 
as long as this software -:an be used to make data accessible by SWD1. 
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PART VII - PROPOSED WORK PROGRA!IS 

This report outlines a framework for continuing t~e development of 
a water information system for Minnesota. Although over the past 
18 months, much effort has been directed toward establishing the 
nucleus of a coordinated data retrieval system, additional progress 
can be made in this area and much still needs to be done to develoo 
a service bureau function for dissernina ting information. Tl-le work
prograns for the proposed SWIM User's Committee and SHIM/staff 
presented in this sec~ion are designed to expand the current \vork 
effort and present a detailed work program for establishing a 
completely operational water information system by FY 1981. 

W..:,rk Program for SWil1 Sta.ff for FY 1980 

Two main types of activities remain to be accomplished for the 
successful completion of a functioning water information systa~ 
(1) the org-anization (and automation, in some cases) of individual 
agencies' water and related land information and (2) the coordination 
of centralized activities necessary to knit separate data bases into 
a functioning integrated "system." During the 1978-79 bienniUi."11, 
Energy Agency staff n~s concentrated on the first objective. The 
Data Work Group strongly recommends that the proposed SWIH coordinator 
primarily concentrate on the second objective. 

For FY 1980, during the first half of the year, the emphasis must 
be placed on ascertaining the overall needs of the information 
system, including the requirements.of a service bureau in order to 
develop a reasonable budget .request for t4e 1980 ~egislative session. 

In order to prepare a work plan and budget, ~he coordinator must: 

(1) Provide firm and thorough groundwork for the design of the 
overall system (as oppo-sed to working e:-ctensively with individual 
agency data bases) ; · 

(2) Research and coordinative needs of the system in developing 
common reference standards, yeographic locators, commonly 
agreed on standards for quality of data, and so forth; 

(3) Research the data and/or systems analysis needs for individual 
agency data bases in order to help set priorities for swr:-1 
activities; and 

(4) Develop the working arrangement for future service bureau 
activities. 

During FY 1980, in addition to developing the system design as a 
whole, the coordinator should devote time to the following fur.ctions: 

(5) See that the work begun during FY 1979, with individual agency 
data bases, such as those at the Health Depart.Tt1ent and t:1e DNR, 
be continued; 

- 18 -



(6) Provide limited systems analysis to those agencies wishing to 
automate their data bases; and 

(7) Provide limited Service Bureau functions, as in maintaining 
data bases, and maintaining the catalog of Water Information 
sources compiled during FY 1979. 

In order to answer the specific system analysis and programming 
needs of individual agencies, the Data Work Group recommends that, 
during FY 1980, such services be purchased by contract. Beyond 
FY 1980, the Data Work Group anticipates that additional staff 
me~bers would be added to SWIJ1. These staff members would have 
systems analysis and programming skills in addition to experience 
in applying water data to practical planning and management problems. 

Work Plan for the Data '>Tork Group from March 21, 1979 to June 30, 1980 

The following areas of involvement for the work group will require 
a considerable amount of agency commitment in order to accomplish 
all these proposed tasks in only 17 months. To date, several of the 
agencies involved with preparing the final report for the Data Hork 
Group have received no funding to support the personnel they have 
committee to this effort. If these agencies cannot continue their 
present level of support and, if supplemental help such as outside 
funding or additional agency membership does not occur, then priorities 
will have to be assigned to these proposed tasks. 

(1) Implement user input into the development of SWIM by establishing 
a User Committee to replace the Data Work Grouo. The membership 
and organizational structure of this User Committee is described 
on pp. 16-17 of this report. The primary purpose in soliciting 
additional membership is to expand the capabilities of the current 
work group to design and continually update the service functions 
of SWIM. 

(2) Outline the water information needs of the Framework Water and 
Related Land Resources Plan. This step will involve reviewing 
the final reports and technical papers of each Technical 
Committee work group to identify explicit and implicit water 
data needs. These reports or papers will be reviewed by the 
most qualified group member and the needs or contributions of 
that topic area to the development of SWIM will be presented, 
It is estimated that this entire project should be accomplished 
in approximately two months and will be synchronized wit.h the 
proposed activities of the SWIN coordinator (see pp. 18-19). 

(3) Establish official reference standards for SWHL The first 
priority of this task will be to review the linkages between 
the current SWIM data bases (see pp. 5-10) in order to identify 
any potential user access problems. This task should begin 
after the SWIM coordinator has become fa:niliarized with the 
Water Data Source Catalogue (seep. 6-7 ) and the Framework 
Water and Related Land Resources Plan. Second priority should 
be given to standardizing the georeference, geological, hydro
logical, and chemical parameters which will be presented in 
SWIM output and to identify the software required to accomplish. 
this. 
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(4) Consider additional sources of water infor~ation which could 
be incorporated into SWIM. This would be a cooperative project 
between SWIE and the proposed User Cor.1."Tiittee. .First Driorit? 
shoulJ go toward accessing automated data bases and d~terminlng 
what software or SWI:-1 staff assistance would be required to 
tap these data resources. T~e second priority of this task 
should be to identify non-auto~ated data bases and to determine 
their potential for computer operation. The following list of 
potential state and federal automated data bases is not ~eant 
to be exhaustive but is intended to demonstrate t~e larae 
quantity of data that may be available. ~ 

STORET (Storage and Retrieval System)--An EP~ 
system containing water quality information 
concerning samples taken in Minnesota water :Codies. 

WATSTO~--A USGS data bank that contains information 
concerning surface and groundwater-quality and 
quantity. 

MSIS (Model States Inventory System)--A data base 
on public water supplies collected under·t~e Safe 
Drinking Water Act. 

MLlUS (!1innesota Land ~1anagement Infor=na tion System) -
A data bank and analysis system that contains among 
many other resdurces variables about locations of 
watersheds, major lakes, rivers and wetlands. 

mm Lake Files--The Deoart.-nent of Natural Resources 
maintains several files concerning Minnesota lakes. 
Included are: Game Lake Inventory, Fish Lake 
Inventory, and Bulletin #25 Lake Inventory. 
Bulletin #25 includes identification nu.~~ers and 
locations of over 15,000 ainnesota lake basins. 

SCORP (State Comprehensive Outdoor Recreation Plan 
System) --l.:... syste.rn maintained by t:.1e Depart."!lent of 
~~atural Resources that inventories public and private 
recreation sites in Minnesota. 

Land Classification/Land Ownership System--An inventory 
of state and county owned land. It includes a 
classification of DNR managed lands relating to 
their "best use." 

(5) Review Dolicies on data accessibilitv and the legal res-oonsibilitiE'.3 
of SWIM. This task would involve soliciting legal counsel 
to determine if any information in the data bases accessed by 
SWD1 can be considered con£ idential. Also, t:1ere is a need to 
deter::tir..e what the limits of resr;onsi.bili ty are for each da t:a 
source or the SWIM staff to suppl7 data to a user. 

(6) Rev~ew the possibilitv of a SWIM service charge. This task 
involves determi:1i:ig if a user ca:1 be charged for SWI11 services 
if a data req~est is such chat it places an undue burden u~on 
the personnel or operating budgets of SWI~ or its a£~iliated 
data sources. 
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GLOSSARY 

Automated Data Entry 

Used herein to denote either the coding and key punching of 
data or the one-step process of direct entry in machine 
processable form. In either case the process is a routine 
one rather than a one-shot case. 

Binary File 

Ho manufacturer is completely consistent in the use of this ' 
terminology. Herein used to mean data is in machine useable 
form and does not require translation from character codes. 

Data Base 

We have attempted to limit this term to computer processable 
files which have a consistent data structure, whether it be 
ordinary sequential tape files or files generated by software 
packages. 

Data Base Management System (DBMS) 

This terminology is used for software packages which simplify 
user access to data by handling file definition and data 
organization. 

Data Sets 

Used herein to denote collections of data rather than in any more 
specialized sense. 

Information Svstern 

Denotes the whole range of information storage from manual riles 
and maps to computer processable formats. 

Prototvpe Data Base 

Structure there but not all the data. 

·software Package 

A set of computer programs which achieve a common goal - e.g., 
data base management, statistical analysis, plotting data etc~ 
These packages range from those available in the market }?lace 
to software shared by a user's conu-n.uni ty. 

SYSTEM 2000 

A proprietary data base management system owned by 11RI Corporation. 
This pac}~a te is one of three DBI1 systems available at UCC, the 
others being SIR and DMS/170. 
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