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Introduction

This document details the types of economic and demographic information that should be included in the Yellowstone River Cumulative Effects Study.  It is to be used by the database programmer and administer setting up, maintaining, and querying the database, as well as the analysts who will be collecting and populating the database fields with the actual data elements.  This data and the findings must be formatted to be available as data layers on the Montana Natural Resource Information System (NRIS) geographic information system.

As part of the Cumulative Effects analysis, the objective of the Socioeconomic Study is to determine the existing user groups’ demand and management strategies for the river resources, and forecast the future demand for river resources for these user groups, focusing upon the local perspectives which influence each group’s river resource usage.  These user groups are:

· Agriculture Users, 

· Residential Land Developments, 

· Industrial Facility Users, 

· Municipality Users, 

· Transportation Users, 

· Recreational Users, and

· Cultural Users.  

User groups may be individuals, organizations, businesses (or representatives of business groups), or parts of local, state, or the federal government.  One person may belong to multiple groups, and in such cases as recreational users, the individuals or entire group may live outside of the study area.  In this model, it is assumed that members of these user groups demand specific levels of the river resources.  This may be a direct demand for such cases as water used for drinking or irrigation, or indirect use for such cases as a recreational birdwatcher.

The following river resources will be examined:

· productive land, 

· water quality and quantity, 

· water diversions, 

· bank stability, 

· riverbed stability, 

· effluent or byproduct sink, 

· stream flow control, 

· land and river habitat, 

· fish populations, 

· wildlife populations, 

· access points, bridges, and 

· historical locations.   

From this work it will be possible to identify which user groups may face growth limitations due to their inability to extract its desired quantity of river resources: Demand for river services outstripping the local supply of these services.  For example, an agricultural user’s demands for back stability in order to minimize the erosion of crop-producing acreage may be limited by the recreational boaters’ demand for stream flow.

The following table shows the likely interactions between user group socioeconomic and river corridor characteristics.  These interactions represent possible ways in which the database may be used to answer policy questions.

	User Groups
	 Productive Land 
	Water Quality and Quantity 
	Water Diversions
	Bank Stability 
	Riverbed Stability 
	Effluent or Byproduct Sink 
	Stream Flow Control 
	Land and River Habitat 
	Fish Populations 
	Wildlife Populations 
	Access Points and Bridges 
	Historic Locations 

	Agriculture
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Residential Land Developments
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	

	Industrial Facilities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 

	Municipalities
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Transportation
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Recreational
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cultural 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


For example, it is assumed that the amount of productive land available would be of interest to agricultural user groups, but not necessarily to industrial facility users.

A central design goal is that, once populated, it must be possible for the analyst or policy maker to easily aggregate and analyze data contained in the database to produce findings.  This level of aggregation may be based upon geographic region, such as a political boundary, as well as by user group.  Most database management systems have the capabilities to aggregate upon any of these findings levels.  Geographic Information Systems (GIS) which meld computerized mapping tools with database structures are a natural fit for this type of database.  

Findings will be available at the following levels:

· by county,

· by reach, 

· by user group, 

· by a user group within a county or reach, or

· any aggregation of counties, reaches, or user groups within the study area 

The first task of the Socioeconomic Study is to develop a data structure allowing each piece of sociological, demographic, or economic data to be linked to the base geographic layers of the GIS system.  In this database, linking will involve assigning each piece of data to a point or area of the map.  An example of a point data linkage would be assigning the number of boat fishing accesses to a specific dock or river put-in point.   An example of non-point source or area-based linkage would be an estimated land value per acre for the residential land developer user group.  The key spatial linkages for the socioeconomic data analysis will be the river mile and the physical features.  

The following sections of this document detail the data elements needed to describe the attributes of each user group.  For each user group the following details are listed:

Scope:
Describes the geographic extent of coverage for this user group.  In most cases this will be the entire river corridor.

Key Field:
The main unit of aggregation for this data type and the assumed basis for most analysis.  In most cases, the Key Field will be the River Mile.

Required Field:
A necessary component of each data record.  There may be multiple required fields for each user group summary field.

Summary Field:
Total or average values for data elements useful for policy analysis.  These fields are built by aggregating the values for all individual data points located within the boundaries of the particular Key Field.

Physical Feature:
A location or physical area representing an important user group characteristic.  Physical features permit mapping of user group characteristics (such as user volume) to the physical location responsible for this characteristic.

Linkage:
Descriptions of linkages which should be available between two physical features or a physical feature and a user group characteristic.  For example, water diversion points should be linkable to the industrial facility using this water source.


Data Sources:
A list of potential sources for this data.

Most database records will consist of a Key Field, the needed Required Fields, and one Summary Field.  These summary fields should be the sufficient for most policy analysis purposes.  Many of these summary fields will be built from a number of detail records or physical feature attributes.  These underlying data may also be available to the policy analyst.

Agricultural Users

Agricultural Users include farmers, ranchers, and landowners leasing acreage to agricultural purposes.  To the agricultural user, river services represent a necessary input into crop or livestock production and thus land value.  

· Scope: Entire river corridor

· Key Field:

River Mile

· Required Field:
User Type (Agricultural)

· Required Field:
Data Date (DD/MM/YY)

· Required Field:
Posting Date (DD/MM/YY)

· Required Field:
Analysis Type  (Actual or Forecast)

Summary Fields

· Irrigated acreage
Number (Acres)

· Crop mix (Irrigated/Total)
Number (Pct.)

· Crop water usage requirements
Number (C.F./Year)

· Crop water quality requirements
Number (P.P.M.)

· Acres of grazing land
Number (Acres)

· Productivity of grazing land
Number ($/Acre)

· Feedlot water usage
Number (C.F./Year)

· Dairy water usage
Number (C.F./Year)

· Agricultural processing water usage
Number (C.F./Year)

· Agricultural processing effluent discharge
Number (C.F./Year)

· Water use legal and institutional situation
Text

Physical Features

· Diversion registered owner
Text

· Diversion water usage
Number (C.F./Year)

· Crop land
Lat./Long., Polygon

· Grazing land
Lat./Long., Polygon

· Feedlots
Lat./Long., Polygon

· Dairy
Lat./Long., Polygon

Linkages

· Diversion ID – Diversion location

· Diversion location – Irrigation location  

Data Sources

· US Census 2000

· USDA Statistics

· Primary data collection

Residential Land Development 
Residential Land Developer Users include speculative landowners, residential developers and builders.  Their demand for river services include both direct (the use of river waters by residences) and indirect components (the perceived amenity or disamenity value of having the river close to the residence).

· Scope: 
Park County to Pompey’s Pillar, Miles City, Glendive 

· Key Field:

River Mile

· Required Field:
User Type (Residential)

· Required Field:
Data Date (DD/MM/YY)

· Required Field:
Posting Date (DD/MM/YY)

· Required Field:
Analysis Type  (Actual or Forecast)

Summary Fields 

· Total riverfront development within corridor 
Number (Acres)

· Rate of riverfront development within corridor 
Number (Acres/Yr)
Total non-riverfront development within corridor 
Number (Acres)

· Rate of non-riverfront development within corridor 
Number (Acres/Yr)

· Total Septic System development within corridor 
Number (Acres)

· Rate of septic System development within corridor 
Number (Acres/Yr)
Total sewer system development within corridor 
Number (Acres)

· Rate of sewer system development within corridor 
Number (Acres/Yr)
Development density
Number (Pct.)

· Housing value
Number ($ 000)

· Land value (for residential housing)
Number ($ Norm.)

· Land value (nonresidential)
Number ($ Norm.)

· Acreage type
Text

· Domestic water source
Text

Physical Features

· Housing development
Lat./Long., Polygon

· Land development
Lat./Long., Polygon

· Septic development
Lat./Long., Polygon

· Sewer development
Lat./Long., Polygon

Linkages

· Development location - Value 

Sources

· MT Dept of Commerce

· Center for Applied Economic Research Real Estate Database

· Primary Data Collection

Industrial Users

This user group uses river resources as a production input to generate sales.  River resources may be used for consumption, cleaning or cooling purposes.  As a production input river resources have an implicit cost derived from the cost of collecting and possibly returning the river water to the river channel or the opportunity cost of using non-river sources for its water needs.  

· Scope: Direct industrial users in the entire river corridor

· Key Field:

River Mile

· Required Field:
Diversion ID

· Required Field:
Discharge ID

· Required Field:
User Type (Industrial)

· Required Field:
User Type (Industry Group)

· Required Field:
Data Date (DD/MM/YY)

· Required Field:
Posting Date (DD/MM/YY)

· Required Field:
Analysis Type  (Actual or Forecast)

Summary Fields

· Water usage per production unit
Number (C.F./Q)

· Annual production
Number ($)

· Average price per unit
$

· River discharge per production unit
Weight/$

· Water use legal situation
Text


· Water use institutional situation
Text


Physical Features

· Facility
Lat./Long., Polygon

· Facility diversion location
Lat./Long.

· Facility diversion water usage 
Lat./Long., P

· Facility discharge location
Lat./Long.

Linkages

· Diversion(s) – Facility location(s) 

· Diversion location(s) – Diversion characteristics

· Discharge location(s) – Facility location(s)

· Discharge location(s) – Discharge characteristics

· Facility location – Facility characteristics

Sources

· Primary data collection

· MT Dept. of Labor and Industry

· US Census

· US Environmental Protection Agency

Municipal Users

Municipalities may use river services for city water supplies, irrigation water, storm sewer or other purposes.  These users are tied to the town or city’s services grid and may extend past the geographic boundaries of the municipality.  A company that relies upon the municipal water or sewer supply for its water needs will be treated as part of the Municipal User base.

· Scope: Entire river corridor

· Key Field:

River Mile

· Required Field:
Diversion ID

· Required Field:
Discharge ID

· Required Field:
User Type (Municipal)

· Required Field:
Data Date (DD/MM/YY)

· Required Field:
Posting Date (DD/MM/YY)

· Required Field:
Analysis Type  (Actual or Forecast)

Summary Fields

· Number of intakes
Number

· Per capita water usage
Number (C.F./Yr)

· Water usage per intake
Number (C.F./Yr)

· Water return percentage
Percentage

· Quantity of untreated runoff
Number

· Quality of untreated runoff
Number

· Number of plants
Number

· Municipality population served by source
Number

· Residential water usage
Number

· Number of businesses: commercial
Number

· Commercial water usage
Number

· Number of businesses: industrial
Number

· Industrial water usage
Number

Physical Features

· Municipality
Polygon

· Diversion
Lat./Long.

· Discharge
Lat./Long.

· Water or wastewater plant
Lat./Long., Polygon

Linkages

· Municipality – Diversion(s)

· Diversion - Characteristics

· Municipality – Discharge(s)

· Discharge – Characteristics

Sources

· Primary data collection

· MT Dept. of Labor and Industry

· US Census.

Transportation Users

Transportation Users rely upon river conditions being within certain ranges in order for transportation services to be possible.  River flow may both reduce transportation services (slowing or stopping traffic) at a point in time and decrease the lifespan of some transportation features. 

· Scope: Entire river corridor

· Key Field:

River Mile

· Required Field:
User Type (Transportation)

· Required Field:
Data Date (DD/MM/YY)

· Required Field:
Posting Date (DD/MM/YY)

· Required Field:
Analysis Type  (Actual or Forecast)

Summary Fields

· Highway and railroad miles of encroachment
Number

· Number of bridges
Number

· Highway usage (vehicle miles traveled per year)
Number

· Railroad usage (trains per day)
Number

· Abandoned infrastructure
Number

Physical Features

· Bridge 
Lat./Long.

· Road segment
Lat./Long., Polygon

· Railroad segment
Lat./Long., Polygon

Linkages

· Bridge – Road segment

· Bridge – Railroad segment

· Road – Traffic Volume

· Railroad – Traffic Volume

Sources

· Primary data collection

· US Dept. of Transportation

· MT Dept. of Transportation.

Recreational Users

Recreational Users use river services as a productive input into their recreational activities.  Recreational river services include habitat, water quality, and flow volume. 

· Scope: Entire river corridor

· Key Field:

River Mile

· Required Field:
User Type (Recreational)

· Required Field:
Data Data (DD/MM/YY)

· Required Field:
Posting Data (DD/MM/YY)

· Required Field:
Analysis Type  (Actual or Forecast)

Summary Fields

· Total Fishing days
Number

· Total Hunting days
Number

· Total Floating days
Number

· Number of parks
Number

· Size of parks
Number (Acres)

· Park visitors per day by season
Number

· Per day allowable harvest for fishing and hunting
Number

· Flow threshold for floating
Number (CFM)

· Acreage for parks
Number (Acres)

· Available trails for parks
Number

· Accesses per fishing day
Number

· Accesses per floating day.
Number

Physical Features

· Recreation sites
Lat./Long., Polygon

Linkages

· Recreation site – Recreational type

· Recreation site – Recreation volume characteristics

· Recreation site – Recreation regulations

Sources

· Primary data collection

· MT Fish and Wildlife

· US Dept. of Interior

Cultural Users

Cultural Users depend upon river services for access to culturally- or historically-sensitive sites.

· Scope: Entire river corridor.

· Key Field:

River Mile

· Required Field:
User Type (Cultural)

· Required Field:
Data Date (DD/MM/YY)

· Required Field:
Posting Data (DD/MM/YY)

· Required Field:
Analysis Type  (Actual or Forecast)

Summary Fields

· Historic and prehistoric locations
Number

· Visitor days on developed sites
Number

· Activity days for educational and cultural events
Number

· Access points
Number

Physical Features

· Cultural site location
Lat./Long., Polygon

· Cultural site access point
Lat./Long., Polygon

Linkages

· Site access – Site location

· Site location – Site characteristics

Sources

· Primary data collection

· USGS


