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INTRODUCTION

"Natural resources information needs have- multiplied rapidly in recent
years as new perspectives on the environment, energy, development patterns,
and resource policy have emerged. New information users and programs have come
into existence in response Lo these evolving perspectives. The new program in-
formation needs and the new users' skills and responsibilities present a chal-
lenge for the producers of natural resource information.

Often there is a mismatch between the needs of new users and the products
available from producers, The mismatch exists for numerous reasons, including
a lack of interagency coordination, narrow professional interpretations, an
inability to forecast future needs, and a failure to provide timely production.
The largest problem however, may be a lack of simple communication among users
and producers.":L

The Inter-Departwental Council for Natural Rescurces Information has as
its primary responsibility the solution of the above problem. fThe Inter-Depari-
mental Council is administered through the Department of Watural Resources,
with specific responsibilities delegated to the Division of Geology and Land
Sarvey. This contract between NASA and the Department of Natural Resources,
Division of Geology and Land Survey,-recognizes two objectives: First to pro-
vide an efficient system for retrieval of remotely sensed data to he used by
natural resources oriented agencies, and second to design a natural resources

data system that can meet the needs of state agencies. To accomplish these ob-

jectives, this contract provides assistance for identifying natural resources data

lyatural Resource Data Meeds Recommendations, the Council of State Governments



needs and data sources; for the inventorying of remotely sensed data already
avéilable to the Division of Geélogy and Land Survey; and to further the ™.

study of systems already in operation which address themselves to the more
efficient utilization of natural resources oriented data. It might be stated
that the objective of this contract is to further the development of a natural
resources information system in the State of Missouri through the development of

selected incremental projects which complement the overall system design.

PROGRESS TO DATE

The subject of this contract, although of a technical nature, is deeply in-
volved with the political structure of state government. For this reason, an
adequate description of Missouri state government is essential to fully under-
stand the concepts which are being developed by thé Inter-Departmental Council
for Matural Resources Information. It is not the intention of this report to
comment on the organizational structure of Missouri stéte government; but it
is essential to know the organizational constraints which are placed on the
development of a natural resources information system by this structure.

As a result of the Omnibus State Reorganization Act of 1974, Missouri state
government was divided into 14 separéte and distinct departments. -Each: depart—
nment is headed by a single director. In order to assure accountability directly
to the Governor, nine of these directors are appointed by the Governor with thé
consent of the Missouri Senate. Their tenure in office generally will be the
same as that of the Governor. The other five department directors are selected

by various boards and commissions which are in turn themselves appointed by the



Governor. Members of these beards and commissions serxrve staggered terms so that
the boards do not change their full composition at the‘same time a change in the
governor's officg occurs. Each department director in turn is responsible for
the selection and appointment of emp}oyees at the next level of the structure—-—
the division chiefs or district chiefs. Employ;es below this level are generally
in the Missouri State Merit System and not a part of the political system,

Reorganization's main thrust was an attempt to consolidate the functions of
state government into proper and msaningful agencies whlich would decrease dupli-
cation of efforts. Included in the Appendix of this report are copies of the
organizational diagrams of each of the eight departments represented in the Inter-
Departmental Council for Natural Resources Information. These eight departments
represent a very broad spectrum of natural resources management. This manage-
ment ranges from -basic research in natural resources to encouraging the location
of industrial facilities within the state. Responsibilities also include regu-
lation mandated by both state and federal agencies in regard to wildlife, acquatic
life, air, water ahd land,

In November 1973, a study group was established by Governor Christopher S.
Bond with the charge to seek improved methods for coordination and utilization
of certain technical data having application in the natural resources field. Such
technical data was to include information traditionally categorized as "rare or
extensive," as well as information currently becoming available through remotely
sensed modes. This committee was formerly identified as a Natural Resources Data
Coordination Committeé and its members represented 19 state agencies. These

agencies composed the bulk of those dealing with natural resources information.

Many of these agencies were scheduled for inclusion in the newly formed Depart-



ment of Natural Resources. The committee finalized a report to the Governor on
May 1, 1974, exactly two months before final reorganization was to take place.
Briefly, the recommendations of that committee were as follow:

Recommendation No. 1. - A continuing permanent structure be established to pro-

vide for coordination of natural resocurces information with the suggestion that
it be identified as the Interagency Council for Natural Resources Information,
and that the Council be supported by an executive secretary provided by the
Director of the Department of Natural Resources. It was also recommended that
statutory definition be provided for the Council or that the Council be created
by Executive Order.

Recommendation Mo. 2A - A natural resources data bank for state needs be de-

veloped'as a primaxy responsibility of the Council.

Recommendation No.. 2B - The development of an electronic processing system f£for

natural rescurces data be coordinated with the Division of Management Systems,
Office of Administration.

Recommendation No. 3 - A primary objective be the establishment of a cartographic

data and remote sensing center.

Recommendation No. 4 - The Interagency Council encourage the University sector

to further develop research and instructional programs focusing on remote sensing
and aerial photogrephy in addition to the programs in natural resources.

Recommendation No. 5 - Consideration be given to the egtablishment of a state

technical information service to serve as a source of technical reports and an
interface with similar Federal programs.

Recommendation No. 6 -~ A pilot project be undertaken to provide the development

of the initial phase of the required EDP system for natural resources data.



As previously mentioned, this report was delivered to the Governor approxi-
mately two months before the reorganization process bégan in state government.
As a result of this transition, further activity did not take place until
September, 1974, At that time it was the decision of the Governor to continue
with the concept of an ad hoc committee without issuing any executive order oxr
applying for legislative authority. The director of the Department of Natural
Resources was directed to work with the various state departments concerned with
natural resources information to establish an Inter-Departmental Council for
Natural Resources Information. During the period of September 1974 to October
1975, the Council functioned under this directive. During this period the
Council cooperated with Washington University in St. Louis to determine data
sources and data-needs for the variocus departments of state government. This
p;oject undertaken by Washington University,- titled Earth Observation Data
Management Systems, was funded by NASA Contract No. NAS5-20680. The Council
was able to effectively assist the investigators from.Washingtop University in

preparing a Natural Resources Data Requirements Inventory for the State of

Missouri, In addition to the Washington University study work, the Council made
an exhaustive study of the Land Use and Data Analysis (LUDA) program, developed
by the Department of Interior, and various land use classification systems.

The Inter-Departmental Council for Natural Resources Information functioned
on a fairly informal basis with representation from eight departments somewhat
in proportion to their assessment of the need for involvement. In October 1975,
the director of the Department of Natural Resources asked for a thorough review
of the activities and structure of the Inter-Departmental Council for Natural

Resources and Information. The activities of the Council were held in abeyance



until all comments were received in January 1976. Bs a result of these comments
the future direction of the Council was determined. It was the consensus of
all departments involved that the continuation of the Council activities was
highly desirable, but that the basic structure of the Council and its procedures
needed to be modified in order to become more responsive to the Department
Directors. The following provigions were established at that time:

1. Reqguire at least two meetings between the Council Chairman and the
Department Directors each year for review of Council activities and
approval of proposed new or continued activities.

2. Bach department should have one principal representative in service
on the Council and that representative would have the sole vote for
his department in the determination of action{s) taken by the Council.
Other participation from departments was to depend upon the priority
of individual department needs to participate in specific work undexr-
taken by the Council.

3. Council's role with respect to‘policy matters is te continue to be
limited to recommenéations, which will be presented to the Department
Directors by the Council Chairman in the form of memoranda when appro-
priate and/or at the periodic meetings of the Department Directors
described above. The director of the Department of Natural Resources,
having the administrative responsiblity for the Council, would have
the résponsibility of communicating recommendations to the Office of
the Governor, when and if there was agreement among participating
departments that such action was in order.

4. Finally, the Council should develop some achievable goals, both short-



and long-term, utilizing committee structures to identify and analyze
needs; meet these if feasible within their tige and support constraints,
oxr develop appropriate recommendations outlining the problems, its
priority or urgency, and the support and/or procedures required to

meet these needs.

As a result of the agreement between the Department Directors, Department
Representatives were appointed to the Inter-Departmental Council for Natural
Resources Information, and the next meeting was held on April 1, 1976, At that
meeting specific Council ?bjectives, Council procedures, and Council committees

were established. The following are a listing of the Council objectives, pro-

cedures, committees and committee obijectives.

Council Objective Statement

The primarxy function of the Council is to coordinate the exchange and de-
velopment of natural resources data. Special emphasis will be placed on data

obtained by remote sensing.

Council Procedure

1. Monthly meetings of the Council representatives are to be held.
a) One voting member from.each department on the Council.
b) Council meetings will be held the first Friday of each month
when practical.
2. Committees are to be established to develop recommendations and programs
for Council action.
a) These committees are to be composed of Council representatives and
others with gpecial expertise or interest in the committee's area

of activity.



3. The

the

the

for

Council approves recommendations and programs for presentation by
Council Chairman to the Department Directors, or presentation by
Director of the Department of Natural Resources to the Governor

final. implementation.

Committees and Committee Objectives

1. Mapping Advisory Committee

a)

b)

Review the status of topographic mapping in Missouri and develop
Council recommendations for future mapping programs (these recom-
mendations will be the major basis for determination of priorities
for the cocperative mapping program with the U. S. Geological: Sur-~
vey by the State Geclogist (DNR), and the Chief Engineer, Missouri
State Highway Department)

Review the status of all .mapping programs in the State of Missouri
and dévelop recommendations for the development of a standard base
map series for use by all state depaxtments (the proposed hases

would probably be in a metric series).

2. Remote Sensing 2&pplications Committee

a})

b)

c)

Study in detail the need for, and the scope of a state remote
sensing information ceﬁter;

Develop procedure for the coordination of the acquisition of remote
sensing imagery and aerial photography;

Provide coordination of research efforts in the use of remotely

sensed data with state departments and universities.

3. Natural Resources Information System Committee

a)

Develop the conceptual.design of a Natural Resources Information



System for use by all agencies concerned with natural resources
type information.

In order to insure that the various department directors were in full agree-
ment with the objectives and procedures of this organization, the first meeting
was held between the council chairman, Rohert E. Myers, and the directors on
June 21, 1976, At this meeting, proposed objectives, procedures and committee
structure were discussed with sach of the department directors and their sug-
gestions received. It was felt that this direct coordination with the directors
served an extremely waluable function. It gives the department directors first
hand information about the projects being undertaken by the Council. It also
gives the chairman of the Council the ability to receive any specific instructions
directly from the department directors. Although there is good coordination be-
tween the Council representatives and the department directors, it i1s felt that
this direct procedure is necessary at least twice a year.

It must be pointed out once again that the work of the Inter-Departmental
Council and its committees is strictly on an ad hoc basis. This council has not
been established by either an Executive Order or statutory reguirements. It
exists primarily as a result of thg willingness of the éepartment directors and
those persons so designated to serve.‘"The projects undertaken by the Council and
its committees are generally quite lagge and could demand a considerable amount
of effort. The work undertaken by these individuals essentially is one of a
voluntary nature and must be subordinate to the individual’s primary or statutory
responsibilities in state government. In view of this, it has been and will con-
tinue to be difficult to speedily accomplish Council objectives unless outside

assistance is obtained. This assistance should come in the form of personnel



and funds specifically appropriated to this project by the Legi§lature- Because
of the nature of the Inter-Departmental Council, the céuncil itself is not in

a position to recieve funds or employ personnel, Therefore it is the responsi-
bility of the individual departments to employ the appropriate personnel, supply
operating funds, and make the proper requests to the Legislature for funding.
The activities thus funded actually taks place on the department level, but are
coordinated by the Council.

Many individual tasks which complement the Council's objectives have been
completed. Although not funded directly by the Council, nor participated in
fully by éhe Council, many of these projects have utilized the coordinated effort
of the Council for review and final use. A listing of these projects and a short
description are as follows:

1. TIndex to Rerial and Space Photography Coverage in Missouri. Published

by Terry W, Barney and Chris Johannsen, photography by Jerry McBride,
1976. This very fine publication was produced by the Extension Division,
University of Misgouri-Columbia, in cooperation with the Inter-Depart-
mental Council. Funds for developing the ipdex were provided by the
Rural DPevelopment Center of the University of Missouri. This index
includes photography flown before May 1, 1975. Only photocgraphy that
is available for purchase or locan'is included in this index. A map of
each Regional Planq?ng Commission and the counties therein is given

+ ih this index, along with overlays designating the various types of
imagery available in those regional planning areas. Complete infor-
mation is given concerning the agency descriptions, how to order the

imagery, -and how to use the index itself,

10



Geographic Location Referencing and Display Considerations for Pro-

posed Blectronic Data Processing of Missouri Natural Resources Infor-—

mation, by David Hoffman, Department of Natural Resources, under a
grant ﬁrom the U. 8. Department of Housing and Urban Development.
This report summarizes an investigation on how natural resources data
collected on map or graphic form can bes handled by computer to make the
information usable to more people guicker and at a lower cost., This:
report contains four tasks pertaining to the geocoding of information
for use in a computerized natural resources informaticon system. The
four tasks are:
a) reviewing geocoding systems in Missouri and other states:
b) developing a catalog of all geccodes likely to be used in
a natural resources information system;
c}) recomuending a coordinate system and map series for digitizing
all geocodes; and
4} development of a catalog of software for géododdng data and
presenting geocoded déta and statistical and/or graphical
output format:
LUDA Mapping
On June 4, 1976, the Council endorsed the Land Use and Data Analysis
ALUDR) program of the Department of Interior and encouraged the state to
enter into a cooperative agreement to obtain data from this program for
the State of Missouri. The Missouri Office of Administration entered

into an agreement with the Department of Interior to provide standard

information and scme special products for the State of Missouri. Standard
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information products to be provided are as follow::
a) Land use and land cover maps
b} Hydrologic unit maps
¢} Political unit maps
d) Census districts
@) Federal land ownership maps
£) State land cwnership maps
These standard products will he delivered at the scale of 1:250,000.
The special products will be as follow:
a) Maps formulated on the 20 regional planning districts for the
State of Missouri;
b) Maps showing township and range for the State of Missouri with
a scale of 1:125,000;
c) A map of the State of Missouri for each of the six standard
products at a scale of 1:500,000.
This material, along with all the material in digitized form, will be
available to the State of Missouri by July 1, 1977.

Natural Resources Data Requirements Inventory: Missouril, September 1975,

produced by the Center for Development Technology, Washington University,’
detailing a program on Earth Observation Dat& Management Systems, under

a contract with NASA, Goddard Space Flight Center Contract Wo. NASS—20686,
dated February 1975. The ECDMS team and the Council agreed to work to-
gethexr to inventory the data needs for MisSocuri agencies. The two

groups jointly determined from which agencies to gather information;

Council members arranged initial wmeetings with agency representatives
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and the EODMS team; the ECDMS team interviewed the agency representatives
to determine the information needs of the aéénéy; aﬁd they provided the
Council with information obtained from their interviews and received
comments. The final report is an extensive listing of task and data
needs in Missouri agencies.

5. Prioritization of 15-minute topographic guadrangles in Missouri. This

prioritization reflects a plan developed by the Mapping Advisory Com-
mittee of the Council. The remaining 1l5-minute guadrangles of the topo-
graphic series for the State of Missouri that have not been scheduled
for revision have been prioritized in accordance with this suggested
procedure for selecting topographic maps for revision. There are pre-
sently fifty 15-minute gquadrangle maps which have not been completed in
a 7h-minute format. These fifty quadrangles are ranked according to
specific priority schedule, using age, location and whether it is a
critical area, potentially critical area, or sensitive area. A copy

of the suggested procedure for selecting topographic maps for revision
is included in the Appéndix.

Specific budget requests have been made for FY 1978. These reguests, approved
by the Council and submitted to the Department Directors for their inclusion,
represent a request for the first level of a full time staff for the objectives
of this council. The requests for 1978 are for one full time professional and
one secretarial position, with sufficient funding for normal supplies and com-
puter operations. This request is for $30,400, and would be provided by the
Legislature from General Revenus, thus substantially formalizing the existence of

this council and its objectives.
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The Council has also reviewed a proposal made by the Department of Natural
Resources, Division of Planning and Policy Development,’éhd the Department of
Consumer Affairs, Regulation and Licensing, Division of Commerce and Industrial
Development. This project is to identify ten major industrial opportunities based
on a comparative analysis of the needs of all industrial categories in Missouri’'s
resource base. A secondary objective of this project is to design a framework
for the development of a data system for evaluating and attracting new industries
that are congistent with Missouri's natural resource base. The Inter-Departmental
Council for Natural Resources Information recommended and endorsed this project
for implementation during the latter part of FY 1977.

As a reésult of this contract with NASA, the following projects have been
undertaken:

1) Inventory of remote sensing imagery in the Division of Geoleogy and
Land Survey. The Division of Geology and Land Suxvey is the largest
source in state government of remote sensing imagery for natural
resource agencies. Aerial and space photographic coverage of the
State of Missouri purchased by this division in past years in some-—
what extensive. This information is available for use by cther
agencies as well as this division, and the catalog represents a first
fuli indexing and accounting of all the imagery available to the
state agencies through this division. The igventory serves as the
focal point for determining the need for a remote sensing center in
Missouri and for indicating the need to provide complete historical
photogrammetric coverage of the state. The inventory includes photo-
graphy £lown by the U, S, Geological Survey, ASCS, Forest Service,

NASA, and private photography.
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2) The first draft of the conceptual design of a natural resources data
sharing system has also been completed ané submitted to the Council
for further review. This design is based upon & system being utilized
in the State of Texas, which is in turn based upon the NAWDEX system
being utilized nationally. This is included in the Appendix.

For further design of the natural resources information system,
& more detailed inventory of data and data sources is necessary.
A conceptual design of such an inventory system has also been pre-
pared and is included in the Appendixz, The implementation of this

inventory system is gcheduled for completion in the next few months.

PROBIEMS TO THE DEVELOPMENT CF A NATURAL RESQURCES INFORMATION SYSTEM

The State of Missouri seemingly has had a very difficult time entering into
the field of computerized natural resources information system. At the beginning
of Council activities, the state was very decentralized and a great number of
agencies were involved in the gathering and use of natural resources information.
With the advent of reorganization in the State of Missouri, the basic control of
these agencies was reduced to eight departments. Although this represents a con-
siderable step forward, the task of éétablishing natural resources information at
state level is guite ponderous. Some considerations which affect such a project
are political, some financial, some from staffing, and some from policy decisions.

A

One of the major problems encountéred, as previously stated, is thei.fact that

the Council is an ad hoc agency, having no statutory or executive definition. For

this reason, funding and personnel are not directly delegated to these operations

except on a part time basis. A task as large as this, before it will be fully
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implemented, will require a concerted, full time effort by a number of pro-
fessionals,

The department directors of the eight designated departments have agreed to
cooperate in the development of a natural resources sharing system. Nevertheless,
each department has its own interests and its own priorities. Each department
sees the walue of the output and the amount of work it can delegate to such a
system in a different light. The powers, duties and responsibilities of each
department are specifically enumergted in the statutes. It is these functions
that serve as their primary cbjective and the objectives of the Inter-Departmental

Council become. secondary.

One of the major problems encountered thus far with the development of a
computerized informatilon system lies with the utilization of computers in the
State of Missouri. Reorganization of state government established the Division
of EDP Coordination, under the Office of Administration. This division coordi-
nates and contrels the acguisition and use of all electronic data processing
equipment. The division is charged with the development and implementation of
long range computer facility plans for use of BEDPP; maintains inventories; and
approves all additions in EDP hardware, software, support services and service
centers. X

The long range computer facility plans developed by this agency have some-—
what vaqillated during the past four years. The initial direction of this depart-
ment was toward ccomputer facilities and operations in each of the various depart-
ments. This meant budge£ requests for both hardware, software, and personnel to

be submitted by each department, giving full autonomy to each one of the depart-

ments in the use of their computer facilities. The most recent long range com-—
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puter facility plan changed that concept. This rewer plan was to create six

very large host computer centers in state government. fhese host centers were

to provide only hardware, and each individual department would be responsible

for developing its own computer staff and I0 devices. In the last year a great
deal of progress has bheen made towards this latter plan., Over the -past few months
agencies in which the host centers have been housed have become reluctant to par-
ticipate in the sharing program. The final direction of this program lies with
the director of the Division of EDP Coordination, an appointee of the Governor,
and finally with the Governor himself. Presently these decisions are in limbo

as a result of the change in administration.

WORK PLAN FOR THE NEXT YEAR

A major objective of the Inter-Departmental Council will be the development
of a conceptual design for a natural resources information system and a conceptual
design of a remote sensing cenler for the State of Missouri. In furtherance of
these objectives the following work will be undertaken during the next years:

Develop a complete and detailed inventory of natural resources data and data

sources in state government. ‘

This will be a computerized sysfém having the ability to list all data users
and data sources by agency according to a specific format. 1In turn, this inventory
will allow the development of an inventory of machine processable data, and will
provide the priority of data items. It is the intent of this-studé to be able
to isolate ten tasks which have high priority and repeatability. ¥rom these tasks

the Council will select three for more detailed study and possible inclusion into

a natural resources data base on a pilot project basis.
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During the next year, work on the development of a remote sensing summary
record system for state level operation, similar to the'ﬁCIC system, will be
undertaken. It is felt that not only will this system become an integral part
of any remote sensing center of the future, but will allow indexing of current

imagery, photography, and other items being presently developed in state govern-

went.
various council members are alsc expected to visit existing state and federxal

syvstems to determine their application to a Missouri Natural Resources Information

System and a Remote Sensing Center.
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AppENDIX “B”

SAMPLE_OF
REMOTE SENSING DATA

29



REMOUE SENSING CATALOG

SOURCHE NASA-Ames Rescarch Center

DAFE 6 June 1972

TYPE - TIORMAT

70mm rolls

LOCATTION

72-R0O0!

Central Ynited States

Missouri and Mississippl

Rivers

GEMERATION

INDUSTRY

ALRIAL

good; cloudy in parts

PROJECT

Spricg floods of the

Misscuri River.

GROUND

1T11E - PURPOSE

Cloud free coverage in Missouri begins at Chamois, Follows the

Missouri River to St. Louis, turns following the Mississippi River

to Cairo, IlL.

Coverage originates in Colorado,

= i

FLICHT ALTTITUDE

SCALL

CAMERA I'GC AT LENGIL
SCANEER SENSOR TIME

FILM TYPE FORMAT FIITER FRAMES S1.IDES PHOTOS
2402 B&W 475-.575um 98~ 134"
2402 &AW IR 70mm 580-,6§0Um 1-134
2424 >olor IR 690-,760um 1-134
2443 310-.900um wl

REMARKS
Flight No. 72-09] Accessron No. 00412-5

% jncludes frames 1-40 and 56-83

*¥* no coverage in Mi1Ssouri
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73-r001

RESOG L SENSLLE CATALOG
SOQURCE NASA SKYLADR 4 _ TOCATLON  Missouri River
DATE 30 November 1973 Osage:Missouri Rivers confluence
to Illinois-Mississippi Rivers
TYPE - FORMAT 9 inch (23em) roll confluence,
GENERATION
INDUSTRY PROJECT
Skylab
ATR1AL clouds, haze fair to poor GROUND

TITLE - PURPOSE
FLIGHT ALTITUDE SCALE
CAMERA  S190B 2X IP'CCAL LERNGTU
SCANRER SERSOR TIMis 4:45
VILM TYPE FORMAT FLLTER VRAMES SLIDES PIIOTOS
CIR 9 inch . 105-116
REMARKS

Cloud cover over Missouri obscures all but frames 111 to 116.

However

these frames do not have good color probably due to haze.

Pass/orbit 54;

Tradk 1 Roll 92
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71-N5002

REMOrE SERSTLC CATALOG
SQURCE NASA Corn Blight Watch TOCATLION Western Missouri
DATE Spring 1971 North-south flightline extending

from Excelsior Springs (Clay Co.)
TYPL - FORMAT 9-inch posilive prints - cul to Mount Ayr (Ringgold Co. Iowa)
CLRERATION
INDUSTRY PROJECT
Corn Blight Watceh 1971

AERTAL GROUr D

TITLE - PURPOSH

1971 Corn Blight Watch experiment. Flights were made biweekly throughout the 1971

growing scason in order to determine the development and spread of the southern

corn leaf blight. Overflights by RB-57 and DC-3 (MSS). Study compiled by USDA-

SRS, LARS/Purdue U., ERIM/U. of Mich.

FLIGHT ALTITUDE 60,000 SCALR
CAMERA PCCAT, TEMGTH
SCANKER SERSOR CTEME
'TIM TYPE PORMAT FlT LR FRAMES Si.IbLS PHOTOS
Cclor I 9 inch . 7600-7617
REMARKS

Flight 710012

Frames: 7600-Excelsior Springs (Clay Co.)
7606-Cameron {Clinton Co.)
7612-Albany (Gentry Co,)
761L7-Mount Ayr (Rinpggold Co. Towa)

RE?RDDUGEBIMTY OF THW

3 ORIGINAL PAGE IS POOR
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74~ EW004

REROTE ST STLG CATATDC

SOURCE _ NASA JSC SKYLABR & LOCATION  Central & Southwest Missouri
Pass/orbit extends from
DATIE 12 January 1974 Lake of the Qzarks to

Lake of the Cherokees.
TYPE - FORMAT 9 inch roll B&W neg. and pos.
transparencies

GENIRATION

TNDUSTRY PROJECT

Skylab

ALK :'\T,___C_l ouds, haze (air GROURD

FOITE - PURTOSE

LIGHT ALTITUDE SCALL
CAMERA S190A 4X I'GCAL LENGTH
SCANKLR SENSOR TIME
F1LM TYPE PORMAA IF'TLTER FRAMIS SLIDES PO Qs
neg . & red,green
B&W pos. 9 inch ncarkfar 284-290
trans. infrared

RIEMARKS

Roll 61: b/w near infrarcd pos and neg transparcncies
Roll 62: b/w far infrared pos and neg transparencies
Roll 65: b/w red filter pos and neg transparcncies
Roll 66: b/w grecn filter pos and neg, transparencies
Frame: 285-Lake of -the Cherokees 289-Lake of the Ozarks
288-Stockton-Pomme de Terre Res. 290-Jcflerson City

Rolls 61, 62, 65, and 66 Pass/orbit %2; Track 1
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LANDSAT IMAGE INVENTORY

ORBIT/PASS CENTER POINT DATE FILM TYPE 1D NUMBER
1 132 30 March 1973 B&é 1250-16054
1 132 17 April 1973 B&W 1268-16054
1 132 10 June 1973 B&W 1322-16051
1 132 14 October 1973 B&W 1448-16030
1 133 10 June 1973 B&M 1322-16054
1 133 16 July 1973 B&W 1358~16045
1 133 16 July 1973 R&W 1358-16051
1 133 14 Qctober 1973 B&W 1448-16032
1 134 22 February 1973 B&W 1214-16062
1 134 12 March 1973 B&W 1232- 16061
1 134 12 March 1973 B&W 1232-16063

L1 134 30 March 1973 T B&W 1250-16061
1 134 30 March 1973 B&W 1250-16063
1 134 17 April 1973 B&W 1268-16063
1 134 9 June 1973 B&W 1321-16002
1 134 10 June 1973 BE&W 1322-16060
1 134 . 28 June 1973 B&W 1340~-16055
1 134 16 July 1973 BE&W 1358-16054
1 134 25 September 1973 B&W 1429-15584
1 134 14 ‘October 1973 B&W 1448-16035
1 134 1 November 1973 B&W 1466~16031
1 134 1 November 1973 B&W 1466-16033
1 135 17 January 1973 B&W 1178-16060
1 135 22 February 1973 B&W 121£-16065
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ORBIT/PASS  CENTER POINT DATE FILM TYPE  ID NUMBER
1 135 22 February 1973 FCC 1214-16065
1 135 12 March 1873 B 1232-16070
1 135 17 April 1973 BM 1268-16070
1 135 9 June 1973 B&M 1321-16004
1 135 10 June 1973 BaH 1322- 16063
1 135 28 Junc 1973 BEH 1340-16061
1 135 25 September 1973 B&W 1429-15590
1 135 14 October 1973 FCC 1649-16100
1 135 14 October 1973 B&H 1448~ 16041
1 135 1 November 1973 B&W 1466~ 16040
2 147 29 June 1973 B 1341- 16104
2 147 17 July 1973 - B&W 1359-16103
2 147 26 September 1973 B&W 1430-16033
2 148 2 October 1972 FCC 1071-16104
2 148 - 2 October 1973 BN 1071-16104
2 148 9 August 1972 B&W 1071-16102
2 148 23 February 1973 B&W 1215-16114
2 148 13 March 1973 B&H 1233-16115
2 148 31 March 1973 FCC 1251-16115
2 148 31 March 1973 B&W 1251-16115

2 148 11 June 1973 FCC 1323-16112
2 148 11 June, 1973 B&W 1323~ 16105
2 148 11 June 1973 B&W 1323-16112
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LANDSAT TMAGE INVENTORY NEGAT1VES

ORBIT/PASS  CENTER POINT DATE FILM TYPE ID NUMBER
1 134 1 November 1973 B&ﬁ 1466-16033 5 &
1 135 22 February 1973 B&W 1214~16065 5 &
2 148 2 Qctober 1972 B 1071-16104 5 &
2 149 23 February 1973 B&W 1215-16121 4,5 "
2 149 1 2 october 1972 B&W 1071-16111 5 &
2 150 15 Qctober 1973 B&M 1449-16100 3 &
3 161 16 Qcrobexr 1973 D&M 1450-16142 5 &
3 162 16 October 1973 B&H 1450-16145 5 &
3 163 24 February 1973 BEW 1216-16175 4 &
3 163 28 August 1972 BSW 1036-16165 7
. 3 163 14 March 1973 B&W 1234~-16180 7
3 164 24 February 1973 * Baw 1216-16182 5 &
4 176 2 January 1973 B&H 1163-16225 &,5
A 176 29 August 1972 B&W 1037-16215 5 &
4 177 17 October 1973 B&HW 1451-16210 5 &
4 177 4 October 1972 B&W 1073-16221 7
4 178 17 October 1973 B&W 1451-16212 5 &
5 189 5 November 1973 B&W 1470-16254 5 &
5 190 28 November 1972 B&W 1128-16284 5 &
5 191 20 July 1973 B&H 1362-16283 5 &
S 192 18 October 1973 B&W 1452-16270 5 &
6 206 17 March 1973 B&W 1237-16342 5 &
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LANDSAT 2 INVENRTORY

ORBIT/PASS  CENTER POINT DATE FILM TYPE ID WUMBER
1 133 13 October 1975 55t 2264-15522 4=7
1 134 13 October 1975 BE&W 226415525 4-7
1 135 13 October 1975 R&W 2264-15531 4-7
2 147 17 April 1975 B&N 2085-15591 4-7
2 148 117 April 1975 B&N 2085-15593 4-7
2 148 16 July 1975 B& 2175-15592 4-7
2 148 14 October 1975 B&W 2265-15581 4~7
2 149 16 July 1975 B&M 2175-15595 4~7
2 149 17 April 1975 B&W 1085-16000 4-7
2 149 14 October 1975 B&W 2265-15583 4-7
3 160 17 July 1975 B&W 2176-16044 47
R 161 17 July 1975 " B&M 2176-16051 &-7
3 162 17 July 1975 B&W 2176-16053 4-7
3 163 17 July 1975 B&M 2176-16060 4-7
4 174 16 October 1975 B&d 2267-16084 4~7
4 175 18 July 1975 B&AY 2177-16103 4~7
4 175 16 October 1975 B&W 2267-16091 4~7
5 188 17 Or:totaer 1975 , B&W 226816143 4-7
5 189 1 July 1975 B&d 2160-16160 &4~7
5 189 1 July 1975 BEN 2160-16163 4-7
5 190 1 July 1975 B&W 2160-16165. 4-7
5 190 19 July 1975 B&M 2178-16163 4-7
5 190 10 December 1975 B& 2322-16144 4-7
5 191° 19 July 1975 B&W 2178-16170 4-7
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Indicies

November 9, 1938
November 9, 1938

Photographs ~ 1938

BLY - 1 -
2 -

BLD - 6 -
BLY

1964
1964
1964
1964
1971
1971
1971
1971

& 1963

54 to 85
4 to 29

30 to 38
40 to 74
82 o 94
1 to 23

29 to 42
44 to 50
53 to 64
70 to 97
L to 8

55 to 76
84 to 87
91 to 93
5 to 15

22 to 43
46 to 065
69 ko 74
83 to 95
1l to 16

20 o &40
56 to 84
21 to 46

71 to 89

PHELFPS

Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet

o N e W R N

of
of
of

of
of
of
of
of
of

38

-6, =7

2 BLY-1, -2, -3, ~4, -5, -6, -7

2 BLY-L, -2, =3, -4, -3,

& BLY-1EE, -2EE

4 BLY-1EE, -2EE

4 BLY-1EE, -2EE

4 BLY-1EE, -2EE

4  BLY-1MM, -2MM

4 BLY-1MM

4 BLY-1MM, -2MM

4 BLY-1MM

BLY - lEE - 2 to 32
35 to 67
69 to 97

= 100 to 128
2EE - 3 to 35

38 to 72
75 to 108
112 to 146
148 to 169
174 to 195
197 Eo 218
221 to 269
272 to 299



indicies
June 135,
June 15,

1939
1939

June 15, 193¢

Photographs ~ 1939

BIX - 1

3

10

11

12

1964
1964
1964
1964
1954
1964

Sheet
Sheet
Sheet
Sheeat
Sheet
Sheet
Sheet
Sheet
Sheet

S to 34

42

to 68

2 to 28

62
67
91
96

to 84
to 93
to 113

4 to 20

22
38
24
56
85
87

to 25
to 61
to 46
Lo 79

to 112

7 to 30

41
81

to 66 °
to 98

7 to 13

25
43
65
82

to 49
to 59
to 73
to 96

1 to 9

15
67

to 41
to 77

8 to 31

71

-

-

to 93

0ZARK

of
of
of

of
of
of
of
of

OO P WWW

39

BLX-6, -8, -9,
BLX-3, -4, ~12
BLX-1, -10, =11
BLY~3EE, ~4EE
BLX- 1EE, -3EE,
BLX~-1EE, -2EE,
BLX~1EE, -3EE,
BLX-3EE, -4EE
BLX~1EE, -2EE,

-12

~4EE
~4EE
~-4EE

~4EE



Indicies
August 21,
Auvgust 21,

Photographs - 1950
B¥YX -

2G -
3G -

4G -

56 -

6 -

1G -

MONROE

1938
193¢
1962
1962
1962
1962

Sheet
Sheet
Sheet
Sheet
Sheet
Sheet

BYX-2, -3, -4

BYX-1CC, ~2CC
BYX~-1CC, -2CC
RYX-1lcC, -2CC
BYX~1CC, -2CC

oL N N
o
rh
fing

3 to 25

71 to 83

6 to 28

2 &3

50 to 73
87 to 101
151

196 to 213
3 to 10

12 to 34
41 to 62
67 to 71
79 to 101
31 to 49
54 to 72
137 to 156
7 to 26

32 to 41
L6 to 56
23 to 45
52 to 74
119 to 131

40

BYX-1, =2, =3, -4



Indicies

July 22, 1939

July 22,
July 22,
October
October
October
October

%

193
193

26,
26,
26,
26,

Photographs - 1939

BLG - 1

10

11

f

DENT

Sheet 1 of
9 Sheet 2 of-

9 Sheet 3 of

1955
1955
1955
1955
1964
1964
1964
1964

3 to 24
29 to 39 .
47 to 63
4 to 19

25 to 48
52 to 56
86 to 93
6 to 12

18 to &7
54 to 85
3 to 32

40 to 56
62 to 71
2 to 34

39 te 54
59 to 82
4 to 22

14
51
25
39
80
11
26

Lo
to
to
to
to
to

47
a7
35
73
95
19

2 to 12

-8 to 27

56 to 64
6% to 77
84 to 9
2 to 11

Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet
Sheet

VU Sl R T

Lo Lo

of

.of

of
of
of
of
of

41

BLG-3, -4
BLG-1, -2, =3, =5, -6, ~7
BLG-7, -8, -9, ~10

4

A N T NN

BLG-1P, -4P, -5P

BLG-2P, -3P, -4P

BLG-1P, -4P, -5P

BLG-2P, ~3P, -4P

BLG-1EE, -2EE, -SEE
BLG-1EE

BLG-1EE

BLG-1EE, -2EE, -SEE, -6EE



Indicies

Qctober 17, 1940 Sheet 1 of 2
October 17, 1940 Sheet 2 of 2
August 26, 1958 Sheet 1 of 1

Photographs - 1940

FW -

1A -
2A -

3A -

LA -

27 Lo 5%

S to I3

59 Lo §7
9% o 122
130 to 158
165 to 189
4 Lo 7

17 to 43
51 to 78
85 to 112
118 Lo 144
159 to 185
5 to 14

20 Lo 47
56 to 82
90 to 117
125 Lo 151

CASS

42

FW - 1A, -2A, -3A, -4A
Fi - 1A, -2A, ~3A, -44
FW - 1v, -2V



Indicies

September
Seprember
September
September
September
Scptember
September
Seplember
Septemher
September
September
September
September
September

1937
1937
1937
1937°
1937
1937
1937
1937
1937
1937
1937
1937
14, 1937
14, 1937

BOLLLAGER

Sheet
Sheet
Sheet
Sheet
Sheect
Sheet
Sheet
Sheet
Sheetr
Sheet
Sheet
Sheet
Sheet
Shecot

W00 O oa e L N e

14

of
of
of
of
of
of
of
of
of
ol
of
of
of
of

August 23, 1959 Sheet 1 of 3
1959 Sheet 2 of 3
1959 Sheet 3 of 3

August 23,
August 23,

Photographs ~ 1937

™ - 1

]

5
&

Lo 20

20 ALK, F
21 to 19
44 Lo 85

91
141

o

1

I~

248
295
348
386

to 136
to 184
Lo 239
to 290
tao 337
Lo 383
ro 424

96

43

14 ru-1
14 1u-1
L4 ru-1
14 Tu-1
14 ryu-1
14  71Ty-2, TU-3
14 Tu-2, Tu-3
4 Tu-2, TU-3
14 fTu-2, Tu-3
14 TU-2, TU-3
14 TU-3, Ti-4
14 TU-3, TU-%,
14 TU-3, Tu-4
14 TU-3, Tu-4
TU-1W, -2W
To-1W, ~2W
TU-1W, -2W
RFFROUME
g 1y A1
QR b



ApPENDIX “C”

SUGGESTED PROCEDURE
o FOR
SELECTING ToPOGRAPHIC MaPs
FOR REVISION
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R

Motos s O U R SRR

DEPARTMENT OF

O

.
Wallace 5. Hows, Director & State Geologist, Dviston of Geology & Land Survey

g | Natural Resources s

P.O Box 250 Rolla, Missouri 65401 314-364-1752

MEMORANDUM

DATE: January 21, 1977

FROM: Mapping Advisory Committee
TO: ICNRI \

SUBJECT: report on the prioritization of l5-minute gquadrangles

The Mapping Advisory Committee has -completed prior-
itization of the l5-minute guadrangles for recommendation to
the USGS for series revision, in accordance with Council
direction.

The procedure used for prioritization (copy appended)
was adapted from the draft plan developed earlier by Steve
Boody. It incorporates Demand and Special Emphasis factors
that -in the collective opinion of the Committee contribute to
the essence of priority.

Please note that the eight maps selected earliex.by
the Committee and tabled by the Council pending prioritization
were each given 30 points special emphasis because they were
selected by unanimous vote of three Committee members.

Also please note that 7%-minute guadrangles were not
included. The Committee proposes to accept Dr. Johannsen's
offer of student projects leading to prioritization of all
7%-minute guadrangles and computer programs for doing this on
a yearly basis.

Respectf 1ly submltted
7

Committee Chairma

. v
JerT :Qg%ﬁkgf¢z;r Mark Weston,
V2 5
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http:earlier.by

78

77

73

K

73

#

70
68
65
64
63
57
55
54
54

53

PRIORITY

Thayer
lermitage
Birch Tree
Fristoe
Noel
Plattsburg
Rocky Comfort
Polo
Clarksdale
Maysville
Eugene
Winston
Chillicothe
Eada

Meta

West Pladns
Braymert
Gallatin
Bolckow
Montier
Iberia
Clear Springs
Bethany
Pittsbuzrg

Chula

JK— In H"Ml CommrH’EC

Ve b én datioy

456

51
51
51
50
49
49
48
48
47
46
45
44
44
42
42

42

41
41
38
37
37

36

32

LIST FOR 15-HINUTE QUADRANGLES

Brookfield
Galt
Princeton
Trenton
Kennett
Valley Ridge
Darlington
Piggott
Utica

Marmaduke

Willow Springs

Couch
Stanberry
Blockton
Grant City
Maryville
Parnell
Gilman
Pattonsburg
Manes
Lamonlil

Mt. Ayr
Tavern
Blythedale

Hale



SUGGESTED PROCEDURE FOR SELECTING TOPOG. MAPS FOR REVISION

12-8-76
Assumptions:
1. All 15" maps revised or 1in process of revision
2. Date of map 1s that of last revision {interim or otherwise)
Criteria Points
1. Age of sheet {(one point per year) 0-34
2. Location in an environmentally critical "area
Critical Area N 25
Potentially Critical Area 15
Sensitive Area 5
3. Population
In an SHMSA 10
4. Percent change in population 0-34
5. Demand TFactor
High 25
! Medium 15
. Low -. 5
6. Special emphasis
Unanimous Commlittee recommendation 50
Three or more members recommend 30
Two members recommend 20
One member recommends 10
Maximum point total 1738
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AppeENDIX “D”

CATALOG OF DATA ITEMS
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DATA SYSTEM CATALOG
Data
Code

100 CARTOGRAPHIC DATA

1100 Aerial and Space Imagery

1101 Aerial Imagery (electronic origin)
1102 Aerial Photographs
1103 Space Imagery (electrofic origin)

1104 Space Photographs
1105 Computer Compatible Tapes of Imagery

1200 National Topographic Map Series -

1201 1:24,000 scale
1202 1:62,500 scale
1203 1:100,000 scale
1204 1:250,000 scale
1205 1:1,000,000 scale

1300 Special Base Maps

1301 Local Project Maps
1302 Orthophoto Maps
1303 Urban Area Maps
"7 1302 County Maps
1305 Regional Maps
1306 State Maps
1307 Satellite Image Maps

1400 Earth Resources Maps

1401 Geophysical Maps and Charts

1402 Geologic Maps

1403 Soil Maps

1404 Surficial Materials Map

1405 Climate Map

14086 Hydrdlogic and Related Maps

1407 Land Form Maps

1408 Minerzl and Energy Resources Maps
1409 Engineering Geology Maps

1500 Administrative

1501 Transportation Maps
1502 Land-use Maps
1503 Utility Maps

1504 Census Maps
1505 Federal - State Land Maps
1506 Congressional District Maps

1507 Tax Maps

49



1600 Navigation Charts

1601 Aeronautical
1602 Nautical {(Inland river and lake charts)

1700 Survey Records

1701 Cadastral Surveys

1702 Geodetic Surveys

1703 Engineering and Mappling Surveys
1704 State Boundaries

1705 County Boundaries

1706 City Boundaries

1800 Related Cartographic Data

1801 Atlases and Gazetteers
1802 Geographic Names
1803 Raised-relief Maps

1900 Digitized Carctegraphic Data

2000 METEORQLOGICAL

2100 Climatological

2101 Precipitation
2102 Temperature
2103 Wind

2104 Humidity

2200 Air Quality

2201 Gaseous & Particulate Concentrations
2202 Radiocactivity
2203 Turbidity

2300 Man's Activities

2301 Emission Sources :

2302 Air Pollution Regulations and Standards
2303 Air Pollution Compliance Data

2304 Severe Weather Damage Data

50



3000 BIOLOGICAL RESQURCES
3100 Wildlife
3101 Fish Inventory
3102 Fish Distribution {stocking)

3103 Wildlife Inventory
3104 Deer - Turkey Harvest

3200 Natural Vegetation

3201 Agquatic Habitat Assessment
3202 Wildlife Habitat Assessment
3203 Natural Areas Inventory

3400 Microorganisms

3401 Bacterial Water Qualify of Streams, Rivers and Lakes

3500 Man's Activities

3501 Inventory of Grass Lands
3502 Livestock Counts
3503 Inventory of Crops
3504 Forest Inventory
3505 Forest Protecticon Data
3506 Forest Products Inventory
3507 Agricultural Products Inventory
3508 Inventory of Irrigated Land and Products
4000 WATER RESOURCES
4100 Surface Water
43101 Stream Flow Data
4102 Sediment Load
4103 Surface Water Temperature
4104 Chemical Analysis of Surface Water
4105 Springs and Characteristics

4200 Subsurface Water

r

4201 Ground%ater Quality
4202 Chemical aAnalysis of Groundwater
4203 Observation Well Network bata

ol



4300 Man's Activities

. 4301 Well bata (private and municipal)

4302 Public Water Supply Sources
4303 Water Pollution Compliance Data
4304 Municipal Point Source Discharge

4305 Dam Inventory
4306 Chemical Spills Data
4307 Industrial Point Source Discharge

5000 EARTH RESQURCES

5100 Soil and Surficial Makterials

5101 Physical Analysis of Soil

5102 Chemical BAnalysis of Soil

5103 Stratigraphic Studies

5104 Descriptive Sections and Information of Soils
5200 Mineral and Energy Resources

5201 Mineral Production and value

5202 List of Mineral Producers and Processors

5203 Inventory of Mined Lands

5204 0il and Gas Production and bata

5205 List of Producers

5206 Inventory of 0il and Gas Resources

5207 Inventory of Coal Resources and Depletion

5208 Chemical Analysis of Minerazls
5209 Physical Analysis of Minerals

5300 Geology

5301 Geomorphic Studies

5302 Structural Geology Studies

5303 Stratigraphic Studies

5304 Seismic Risk Zones

5305 Physical Analysis of Rock

5306 Chemical Analysis of Rock

5307 Descriptive Sections and Information of Rock Formations
5308 Inventory of Caves

5309 Physical Analysis or Rock
5310 Well logs and Special Logs
5311 Subsurface Geologic Data

ry
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5400 Man's Activities

5401 Engineering Geology Reports ,
5462 Permits for Landfill and Toxic Waste Disposal Sites
5403 Inventory of Solid Waste Disposal Sites
5404 Chemical Analysis of Sewage and Leachate
6000 SOCIO~ECONOMIC RESQURCES
6100 Social

6101 1970 Census Data

6102 Cuxrent Land Use .
6103 Highway Traffic volume Counts
6104 Employment Data
6105 Manpower Resources
6200 Economic
6201 Transportation Resources:
6202 Utilities Resources
6203 Land Ownership
6204 Earnings and Income Data

6205 Roadway Characteristics - State ~ County System
6206 Community Profile
6207 Land Values

6208 State RAirport Directory

6209 Real Estate Activity (Land Survey User Fee)
6300 Recreation

6301 Park Use Data

6302 Recreation Facilities Inventories

6303 Public Use ox Access Area

6304 Trall Inventory

6305 Bikeway Inventory

6306 Land and Water Conservation Fund Data

6307 Tourist Expenditure

6400 Governmental
6401 Police Station Locations
6402 Fire Station Locations
6403 Public Use or BAccess Area
6404 School Districts
6405 Political Boundaries
6406 State Government Officials
6407 County” Government Officials
6408 Zoning Data

6500 ‘Archeologic and Historie |
6501 Register of Historic, Archeological and Architectural Sites
6502 Known Archeological Resources

53



AppeENDIX “E”

ConcepTuAL DESIGN OF A
Missourl NATURAL RESOURCES INFORMATION SYSTEM

Adapted From:
.Texas Natural Resources Information
’ System Conceptual Design
December 1974
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PRESENT MANAGEMENT OF DATA/INFORMATION BETWEEN STATE AGENCIES

Natural resource data is consistently collected by the various State agencies
in accordance with their individual st;tutory responsibilities, However, agency
specialization alone does not identify completely the type of data that is being
collected by any one agency. For this reason there has been some lack of know-
ledge of the existence, residence, or status of natural resources data/infor-
mation. Acquiring natural resources data/information from outside one's own
agency can many times be cumbersome and time-consuming, and this often causes
potential usexs within the State agencies to forego the advantage of using all
available data/information. Also, when a user has need for certain data/infor-
mation but has no indication that such is already being accumulated, there is the
possibility that another, similar data collection program could be launched, thus
co;stituting a duplication of effort and unnecessary expenditure of funds.

The lack of knowledge concerning existing and emerging data extends to
generating sources other than State agencies, i.e., cities, regional governments,
other states, and federal agencies. In cases involving the acquisition of federal
agency data/information, there are multitudinous avenues of approach througb the
various federal agencies. Attempts by individual Stater agencies to obtain
valuable data/information from federal sources have at times resulted in
unnecessary repetition of efforts and multiple financial outlays by the State
of Missouri for the same data.

Missouri citizens, as potential users, are afforded access to available data/
information generally on a "search and find" ‘basis. Considerable time and expense

can many times be expended by users in obtaining natural resources data/infor-

mation.
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At the present time, although specialired systems are being developed
within the State, the mechanism does not exist in Missouri to link, in common
network, the sources and users of natural resources .data/information. The
greatest present need is for a comprehensive system to weld together the capa-

bility that already exists.

GENERAL CCNCEPTS

The Natural Resources Information System is not a "system" in conventional
systems enginéering 1angﬁage. As defined herein, it "refers to a service wechanism
for the (l} assembling of sensed, monitored, measured, and collected data which

\

may be maintained in both machine processable and nopmachine processable forms;
(2) Précessing\these raw data into physically meaningful data; (3) adjuséing and
organizing processed data into forms and formats sulted to modern storage, re-
trievai, and manipulative procedures; (4) storing this data in a systemized manner
as‘é£ information base; (5) disseminating data from this base of information; and
(6{ the manipulating and processing required to transform these data into graphs,
models, study plans, spe;ifications, and simulative systems needed to manage
natural resources, as may be determined necessary by user requirements.”

Basic to the successful implementation and operaticn of any large-scale
information system are three critical elements: -]l) the users of the system,

(2) the inforwmation base, and (3) the information services. In order to better

define the NRIS scope, these three important areas are covered individually below.

NRIS USERS
The NRIS must be designed to serve the intended users, i.e., the decision

maker, the planner, the téchnician, the researcher as well as the public in

general. The starting point in detailed design then is to identify the needs of



the users. B2As envisioned, the Missouri NRIS would ultimately serve the natural
resource information needs of various governmental levels as well as the general

public. The involvement of these users will no doubt evolve as the NRIS expands

and develops.

NRIS INFORMATION BASE

The heart of the Natural Resources Information System is the NRIS Information

Base, which will be designed ﬁo meet the nééds of the user agencies for information.

The Information Base contains the organized “information' collected and dispersed

within the system. Though comprehensive in nature, and systematically organized

along defined structurally similar lines, the Information Base need not be cen-

tralized. Each agency can, and generally should, maintain its own information

files nee@gd to fulfill its particular function or functions. The NRIS Infor-

matigh-Base will exist in both machine-processable form (computer cards, taﬁes,

disks, etec.) and non-machine processable form (published material, maps, imagery, e w
microfilm, etc.). accessed ?

The Information Base should be organized by categories amd subcategories,
and include information on all relevant and related resources.

The categories as shown in the data system catalog have evolved from the NRIS
identification activity and represent a present "definition“ of the MRIS Infcrmation
Base.

The NRIS Information Base will be implemented using certain standard codes
and procedures designed for ease of use and system compatibility. The Infor- -~
mation Base would remain "open ended”™ in structure in order to accommodate new
data and information. Some data in the Information Base may have certain

restrictions on its release to NRIS users. In these cases, the requestor would

be notified by NRIS to contact the NRIS data-source agency to specifically re-
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guest release of this data. 7In this manner security and any other release
restrictions established by the data-source agency would be safequarded. To
the fullest extent possible, the NRIS Information Base should be made compatible

with existing and planned state and federal systems.

NRIS SERVICES

Prom the NRIS Information Base, various services would be available to NRIS
users. NRIS services would include proviéing information on data availability,
providing basic data and information retrieval, and providing various data analysis
capabilities. These services should be available to users requesting them through
letter and telephone contacts, and also through remote computer terminal access.

Catalogs and indexes, in both machine processable form and non-processable
form, would be readily accessible for determining availability and location of
data and information. This service would include providing printed and cé;éﬁter
aids to determine NRIS Information Base contents and location, form and format
of data available, periods of record, station location networks, etc. These
services - would provide initial information to users and would provide the basis
for users to easily use other NRIS services.

Other NRIS services would include access to and retrieval of data and infor-
mation from the NRIS Information Base. The data/information requested could in
many instances be provided to the user in a variety of forms and formats as
desired. These include computer generated reports, microfilm product, pub-
lished reports, computer cards, and tapes. BAs mentioned earlier these services
would be available in response to telephone, letter, and personal contacts as
well as through the usage of various computer terminal capabilities.

<

Various analysis capabilities would also be an integral part of NRIS sexvices.
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‘a computey library of statistical packages and analysis .models would be available.
Providing data and information to users in the form of computer generated plots,
charts, and maps would also be important. fThese services would be supported by
digital plotters, digitizing equipment, and interactive graphics equipment.
Serxvices would be available for the analysis and reproduction of certain micro-
filmed and published information. Light tables, transfer equipment, etc. would
be available to provide analésis capabilities with respect to remotely sensed
information. Various important management level reports would also ultimately

be available from the system. These analysis services would be an important

part of the NRIS operation in order to provide regquested data and information

in the most useful and meaningful forms possible.

NRIS ORGANIZATION
General

Having defined the scope of the NRIS5, the next step is to delineate a set
of feasible alternative approaches for organization. Considerable difficulty
is encountered in attempting to define alternative approaches. Organizational
functions interface so completely with those of acquisition, user service, and
management that it is impossible to design an organization independently. The
alternative is to postulate a set of total system confiqurations and to describe

the functions within each. Three approaches will be described in some detail.

Linked Network Approach

The linked network approach consists of many HRIS ceanters linked together

by a communication network and management structure. Although individual

centers would diffexr from each othexr because of their emphasis, the functions

AN
of acquisition, indexing, cataloging, reproduction, archiving, retrieving, re-
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ferral, and dissemination would be performed within the network. However, the
functions of analysis and interpretation would not be performed by network
centers, The linked network users would need to be scphisticated enough to
analyze their own needs and synthesize the desired informaéion from the data

they receive. In one sense, each center is a referral agency. That is, to the
extent that the center can service a request, it will do so. However, uninformed
users would be referred to proper facilities to process requests. Since all
centers are housed in some existing agency, the only management structure to be
suggested concerns the network operations. The directors of the participating
departments or the NRIS committee could establish policy and guidelines for the
network. Although the linked approach in its minimal form is only a small modifi-
cation in the structure of department level systems, its value to a new community
of users has proven to be very high. Since the existing entry for a user from
the public domain is into an archive, only those requests by proper index terms
can be serviced efficiently. However, by adding user oriented centers which

are linked into the network, less precise reguests could be serviced.

A Hierarchical Organization

The Natural Resources Information System can be portrayed as a hierarchical
network in which each ‘center can be seen from both a function and organization
viewpoint. The operation of such a system will be discussed below.

A user enters the system at a nearby entry point. These points can be called
Access Centers. The request is analyzed, formalized, and processed. The system
may resand, subject to any prescribed security provisions, by disseminating

to the user a list of information sources for the user to contact, a list of
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documents for the user, a set of documents for the user to read, physical samples
or raw data for the user to analyze, a set of displays ghowing the results of
the system analyzing the data on behalf of the user, a list of algorithms (or
even the computer programs themselves) to do some analysis of raw data, or
combinations of these. The products, usually given out at the entry peoint, can
be documents, physical samples, imagery data, or raw data. Moreover, provisions
for mail or communication of output to the user by mail, etc., can be made.

The control of the system would be based at a central focal peint, called
an Analysis Center. Here the data acguisition and processing functions will
be located and/or monitored. The central focal point is the Analysis Center
surrounded by Access Centers. This is a hierarchical network structure. More

levels can be added if deemed necessary.

Each center would be specialized in scope, with the degree of specialization

———

increasing as one goes down the hierarchy. Thus the size of the data base stored
in the center and the number of various services on the premises decreases with
the hierarchical level.

Managewent is an important segment of the hierarchy. The specific plan of
organization and authority would have to be worked out properly. A primary issue
would be the degree of autonomy each level in the hierarchy has over its own
affairs. Another issue would be the funding arrangements for the system.

The system would be set up initially using a decentralized format. The
Analysis Center would generate data indexes. Existing systems would do some

analysis and one could serve as the Access Center. The system would evolve

eventually into a full-scale hierarchical information network.
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Single Egency Approcach

An operational Single Agency Natural Resources Information System would
consist of three major subsystems: (1) a data acquisition subsystem, (2) a
data handling subsystem, and (3) an administration subsystem. These three sub-
systems would be housed in a single agency center.

The data handling subsystem would perform three main functions: (1} data
collection, (2) data processing and storage, and (3) data distribution.

The Single Agency NRIS would perform the following functions:

—— Initially processing all data received, including recording, annotating

cataloging, and indexing

—- Reproducing data for storage, analysis, and further processing

—— Further processing, including image enhancement, rectification, digitizing,

and gridding
~—Maintaining and administering a Working Data Bank, that is, a point at

which those data with high utilization potential are deposited

—— Maintaining and administering a Permanent Data Bank, that is, a depository

for all data received into the system
-~ Providing any special processing reguested by users
—— Coordinating the components of the system

The Single Agency HNRIS would handle user requests and distribute data to users.

The Single Bgency NRIS management subsystem would consist of an administration

which would be the hub of the entire system and house the collection, processing
and user service centers. The organization could be a completely new agency
or a designated existing agency.

Although this description differs markedly from that which would perhaps
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evolve from the present effort, it is worthwhile to establish the salient
features of the Single Agency NRIS in the event this type of system were elected.
—— It would be a new agency or a designated existing agency.
—— It would be a highly centralized system, with the major operations housed
in a single center.
—— There would exist an assortment of well organized, highly capable data
sources,
-~ There would exist a highly capable processing technology.
—— There would be a small, elite community of users, so that the system

would be rather passive in interfacing with a wide variety of users.

RECOMMENDED NRIS ORGANIZATION

Careful study has been made of the advantages and disadvantages of the three
organizaticnal approaches mentiocned above by various state and federal aééﬂéies.
Extensive design work has been done at the federal level by the U.S., Geological
Survey in development of the National Water Pata Exchange System (NAWDEX). The
NAWDEX organizational concept is actually a combination of the linked network
approach and the hierarchical approach where all participating agencies make
up the linked network and a “Sysiems Central™ provides a coordinating point of
contact and gives this approach its Hierarchy. It is recommended that this
approach be taken for the develepment of a Missouri Natural Resources Information

System.

CCMBINED LINKED NETWORK AND HIERARCHICAL APPROACH
As the name implies, the combined linked network and hierarchical approach

is organized as a network, within a defined hierarchy.

63



The process of acquiring natural resources data from original sources
would not be significantly different in this approach than it is at present,

allowing for normal growth in technological capability. The data collection

S

functions would be coordinated through the ICNRI, but would remain the responsi-
bility of those agencies with expertise in the appropriate areas., Regardless of
who collects the data, the important factors are:

-— Make the data available to users,  consistent with cost and efficiency,

rather than just to the source agency.

~~ Minimize redundant data collection programs through intensified coordi-

nation.

Storage of all natural resources data and information in a centralized location
is not the objective of this approach. However, é centralized facility is made
available to those cooperating agencies not wishing to internally develop the
necessary storage, processing, and retrieval capabilities. This centralized
facility is also available to store certain duplicate files for cooperating
agencies,

The basic concept behind a system of the NAWDEX type is that the large users
(agencies) maintain internal data sterage and retrieval systems for data which _
they cecllect and use. A "Systems Ce?tral“ also provides the computer services
for the smaller agencies and is the processing site for external requests to the
information system. Obviously, a high degree of interagency coordination and
standardization of data formats is necessary to make a system of this type
function properly.

In addition to the data storage and retrieval function, "Systems Central”

would maintain an accurate and complete index of natural resocurces data in the
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files of the participating agencies. This index would have sufficient detail
so that the location, character, form, and availability of the data in the files
of each participating agency can be determined therefrom. BAdditional details

on this organizational approach are included in the following section.

ORGANIZATIONAL RESPONSIBILITIES

As envisioned in this approach, specific organizational responsibilities
fall into three main cateéories:

(L) Overall administrative level direction;

(2} NRIS committee level direction; and

{(3) Implementation and operation.

OVEZRALL ADMINISTRATIVE LEVEL DIRECTION
The ICNRI would continue to provide overall direction of the NRIS effort.

‘Activities would possibly include certain policy formulation, communication of
system objectives, acticn of committee level recommendations, and coordinate
funding requests. Hopefully, the ICNRI would help insure that the NRIS was the
focal point for rescurce information needs of other Council working groups and
activities, i,e.,, remote sensing, land resource management, and other resource
related efforts. An important cngoing responsibility of the ICNRI will be for
each department director to help insure responsive participation of other staff
members in his department iﬁ NRIS implementation and operation. Such would also
include careful attention to department representation on and participation in the

work of the NRIS committee. Only with this committment of ICHRI support can the

NRIS succeed.
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COMMITTEE LEVEL DIRECTION

The NRIS committee under the direction of ICNRI would provide the "working
level® direction to NRIS implemerntation and operation. This would include
implementation scheduling, development of operational guiaelines, prioritizing
implementation activities, and recommendations on staffing, funding, etc., all
within ICNRI guidance. WNeeded subcommittees and working groups would be estab-
lished to accomnmncdate certain areas of spepiélization and mutual interest, i.e.,
a working group of four to five agencies might consider implementation questions
regarding the geologic and land resources area of the NRIS, etc. The NRIS com-
mittee would provide general guidance to the NRIS implementation and operation

staff and through each agency committee representative help insure full partici-

pation by each respective agency.

IMPLEMENTATION AND OPERATION

. The implementation and operatiopal responsibilities would be coordinated by
NRIS "Systems Central” staff with assistance from technical support staff eventually
in each of the NRIS agencies. The functions and responsibilities of these two
groups- are described below.

NRIS "Systems Central' provides the coordinated implementation direction
and serves as the primary point of centact for system operation. "Systems
Central" staff would accommodate the coordinated analysis, design, and imple-
mentation of evolving NRIS capabilities which would include provisions for new
data and information as well as extending and enhancing existing capabilities.
"Systems Central" would also carry out the repetitive functions associated with °
day-to-day operations of the NRIS. These activities would include receiving and

interpreting requests; routing requests to-the proper entity as necessary; pro-
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cessing requests for data and information; communicating with agency technical
support staff to insure coordination of responses to users; processing NRIS
wtilization and accounting information; monitoring file updates and indéxes;
and maintaining communication with NRIS users. Related responsibilities would
include the development of standards,.user manuals, documentaticn, request
forms, and other procedures.

The technical support staff, eventually in each NRIS agency, would provide
the necessary interface with MRIS "Systems Central” for system implementation and
operation. This would include analysis, design, and other technical support re-
lated to each agency's inventories and other development work toward system
implementation. The technical support staff would work with "Systems Central"
in receiving, forwarding, processing, and tracking user reguests in an operational
mode.

Successful NRIS implementation using this approach requires a close, well

coordinated working relationship between "Systems Central® and the technical

support staff in order to insure cohesive system implementation and responsive

. system operation,

NRIS--NAWDEX CONCEPT
Listed below is a general descri?tion of this approach:
1. NRTS agencies continue to maintain data entry, verification, storage,
and retrieval systems for data which they collect and use.
2. Requests for information may come from two sources, these being
NRIS agencies and other requesters.
3. Requests for information may come to two sources, these being

NRIS agencies and NRIS "Systems Central®.
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Requests which cannot be satisfied through the file holdings of

a particular NRIS agency will be coordinated through "Systems
Central" (via computer terminal, mail telephone:-etc.)-

"Systems Central"™ will process redquests through its file holdings
{see 6 below) or will interact with other appropriate NRIS agencies
to satisfy the request.

"Systems Centralf file holdings will include appropriate copies of
selected MRIS files; accompanying computer retrieval and analysis
software for these files will also be available. The basis for
selecting these NRIS files will be a mutually recognized need fox
extensive interagency utility of certain files and the need to

provide integrated data bases.
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AppeEnDIX “F"

PLan For THE INVENTORY
OF Missourl MATURAL RESOURCES
Data aAnD DaTa SoURCES
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INTRODUCTION

Natural rescurces data is being continuously collected by the
various state agencies in accordance with their individual statutory
responsibilities. However, agency specialization alone does not
identify completely the type of data that is being collected by any one
agency. For this reason, there has been some lack of knowledge of the
existence, residence, or status of natural resources data. Acquiring
data from outside one's own agency can be cumbersome and time consuming,
and this often causes potential users within the state agencies to fore-
go the advantage of using all available data.

The first and most obvious solution to this problem is to develop
an inventory of all natural resources data that is available within the

various state agencies. The second and long range solution is to de-

velop methods of sharing the data itself.
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INVENTORY OF NATURAL RESQURCES DATA AND DATA SOURCES

The completed inventory of natural resources data and data sources will
provide the following information.

1. A listing of natural resources data items that are collected by state

agencies. Some data items will be given by a fairly broad subcategory
and some will be very specific. This collected data should include
only those items which are available or could be made available for
use by other agencies,

2. Certain basic facts about the data. What format is the data in?

How often is the data collected or revised? How is the data refexr-
enced geographically? To what extent is the state covered by this
data? TFor how many years has this data been collected, what agency
and what person should be contacted about this data, and what con-
straints will be placed on the sharing of this data?

3. A list of agencies which use the data items. This list will also

show how often this data is used. A use generated priority rating
of each data item will be giwven.

The inventory will be conducted_by sending a questionnaire to all depart-
ments and agencies. The questionnagre will contain a preliminary listing of
data items as previously determined by the Inter-Departmental Council for
Natural Resources Information., Additional items may be added by the agency

if necessary. -
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FORMS TO BE COMPLETED BY THE AGENCY

Agency Key Person

Each department and each division within the department should complete
the agency key person form. Department name and division name will be given.
The department number will be as shown on the enclosed department code number
{(a number between 1 and 14). The divisicn number will be a number between
1 and 9, as determined by the department itself. 1In other words, each depart-
ment ¢an have up to nine divisions., Each department and each division should
assign a number to each of their key employees, giving the name, address, and

phone number of that key person. The key person will be the person that should *.

be contacted about the use or collection of the data items. It is not necessary

for each division to designate a key person. It is entirely appropriate for the
department to designate one pexson as a key person for the éntire department if

it so chooses.

Inventory Form '

Each division should complete an inventory form. The person completing the
form should complete the department,and the division name, the name of the per-
son preparing the form, and his phone number. The agency number 1s the depart-
ment number followed by the division number. The data code and data name &ill
be typed on each one of the forms. The individual department and division #™oal-
should’ .complete the form as to agency involvement, frequency of use, frequency
of data collection, form of information, collection format, data coverage, data

sharing potential, period of record, and key person for each of the items that

they either use or collect. Items in which they have no copntact should be left
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blank. In completing the inventory form, each agency should note that the first

two items are to be completed only for items which the agency uses. The last

eight items on the inventory form are to be completed only if the data is col-

lected by the agency. A sample of a completed form is enclosed.

Output Format

The cutput format is as shown on the enclosed form. Information will bhe
sorted by data code and the data name will be given by area, category, and sub-
category. The information for each data code will ke tabulated as follows:

By agency number and department name, by agency involvement, Ifreguency of use,
form of information,-coverage, collection format, data sharing potential, period.
of record, and key person number., The first agencies to be shown will be those
agencies which are collectors of the data. Second will be those agencies which
are both collectors and users of the data, and third will be those agencies
which are Jjust users of that data. At the end of the tabulation for each daka

code, the frequency of use codes will be numerically added and shown at the end

of the frequency of use column.

Specific Computer Requirements

A special file will be necessary for the names of each one of the departments.
This will be given by its department code. A data file will be needed for the
area, one for category, and one for subcategory. In the process of tabulating
the results of these inventories, the frequency of unse number of code must be
tabulated. Freguency of use for agencies that do not use a particular piece of
data should be given a value of 7, and this value should alsoc be accumulated.
In other words, everytime a record is searched ané is notv used in any way, a fre-
gquency of use of 7 should be added to.thq total for that category or that sub -

category of data.

74



Code

NATURAL RESCQURCES DATA INVENTORY CODES

Agency Involvement With the Data

J

C — Collector Agency participates in collecting data

and can supply this data to other users

at the present time. The agency does

its own collecting; contracts for or
cooperatively works with one or more other
agencies in securing the<data.

U - Userx Agency uses the particular kind of data

regularly or periodically.

B - Both Usex and

Collector

Blank - not involved with this data

Oy Ut s W (SR S VS I SR

O b W

Freguency of Collection and Update of Data

Daily

Monthly

Quarterly

Longer fntervals

Continuing 8ollection at irregular intervals based on need

Frequency of Data Use

Use one or more times per week

Use one or more times per month

Use several times annually

Use anmuially

Use less than once annually
Unpredictable but will use 1if available

Primaxy Form of Information

Machine processable (numerical statistics in tabular form)
Manuscript

Mapped

Machine processable and manuscript

Machine processable and mapped

Mapped and manuscript

All three forms
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Code

W00 - Ut W N

A%

Primary Data Collection Format

(Nominal area for which the data is reported)

By township

By county

By river basin or watersheéd
By municipal boundary

By census tracts

Map quadrangles

Point source network
Random point source

Cther

Data Sharing Potential

Data c¢an be used readily by agencies in the present format.
Data could be used by other agencies after a data format
modification.

Data could be used by other agencies with assistance from
the collector.

Data could only be used by persons proficient in the
technology of the data.

Data is not available for use by other agencies because of
confidential, complex, or special nature of the data, or
because it is completely outdated.

Data Coverage

Statewide coverage
Coverage less than statewide
Very limited coverage
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Cede

10

1l

12

13

14

Department
Department
Department
Department
Department
Department
Department
Department
Department
Department
Department
Department

Department

of

cof

of

of

of

of

of

of

of

of

of

of

DEPARTMENT CODES

Agriculture

Conservation

Consumer Affairs, Regulation & Licensing
Elementary & Secondary Education
Higher Education

Highways

Labor and Industrial Relations
Mental Health

Natural Resources

Public Safety

Revenue

Social Sexvices

Transportation

Office of Administration



AGEWCY KEY PERSON

Input Form

Jepartment Number
Yivision Number
{ey Person

Name Address

Numbex

(see dept. code)

(1L to 9)

Phone

The Key Person is the person that should be contacted about

the use or collection of the data.
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Agency Number

INVENTORY FORM

WATURAL RESUURCES DATA SOURCES INVENTORY

Department

Division

Preparsed By

Fhone
To be completed only Zor data which is collected by your agency
b Agenay Fragquency Fragquancy Form of collection Data Dat? Period of Recqrd -
ata Data Name Involvement of of Data Tnformation| Format Coverage Sharing Xey Person
code Code Data Use Collection| ™% - 9% | potential | From To
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Agency Number

Sc2

BOLDOTT FRAME

INVENTORY PORM
WATURAL RESOURCES DATA SOURCES INVENTORY

FOLDRWU, PRAME 2~

Department

NATURAL RESOURCESD

Division GEOLOGY AND LAND ﬁUfEVE-\?’

Prapared By JAM%ifpr M A RTINS,

Phone A4 -1752
To be completed only for data which is collected by your agency
- Agenc Frequenc Frequenc ol
Data Dat ¢ ! 1 ¥ . ¥ Form of Collection Data Dat? Pexod of Record
Code ata Mame Involvement of of Data InE 4 " ‘_ Sharing ¥ey Parson
Code Data Use Collectiqn| hormationy Format Coverage Patentaia) | FXom To

CGCEOLOGICAL AND LAND RESCURCES

Surfacs
5101 So1l or Surficial Materials
5102 Geomorphic Features Studies ”
5103 Chemical Analysis of Soils 3 i i | 2 i ) -
5104 Seismic Risk Zones "

Subsurface -
5201 Stratigraphic Studies [ _ 1 :
5202 Geologic (kedrock) Map (0] ]
5203 Inv. of Rare & Unusual Geol. Features
5204 Inventory of Caves
5205 Chemical Analysis of Rock = Z |5 1 i ! 3 =
5206 Chemical Analysis of Minesrals ) 2 s 1 1 | 3 5
5207 Inv. of Metallic & Nonmetallic Min. Dep. 2 2 Z 7 \ [ =5 =
5208 Inv. of Coal Resources & Dspletion 1) | | 7 | | Y g
5209 Inv. of Gas & Oil Resourxces

Man's Activities
5301 Mineral Production Resources Data ) Z 7 gl Z. t 5 s
5302 Inv, of Mined Land 3 ) ! 7 { i 5 =
5303 Engineering Geol. Mapping
5304 Inv. of Reclaimed Mined Land
5305 Gas & 0il Production Data :
5306 Permits for Landfills & Ind. Disp. Sites
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Data Code

Output Fbrmat
DATA CATALOG

{Number) ?Tﬁﬂ3§ﬁﬂ£ E%ggggi\
FOLLwS BROME, <2~
Data Name
{(Area}
(Category)
(Sub~Category)
. Data Period of
Agency b e . Agency Frequency| Form of Coverage Collection} Sharing | Records Key
. Number epartmen Involvement | of Use Information Format Potential| From| To | Person
(4]
|
(Number ) {Name ) (Code} {Code) (Code) ({Code) {Code) (Code) {(Yr} { (Yr) {Number)

[8:]




