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PREFACE

No report of this length is complete
without recognition of the individuals who
contributed to its development. Preparation
was directed by the full Great Lakes
Commission, but individuals and their
respective efforts made it happen.

First, recognition should be given to
the appointed members of the Commission’s
Water Data Collection Task Force. Dan
Injerd, Chris Shafer, Richard Bartz, John
McSparran and Bill Gast gave continuing
guidance to the staff and made significant in-
put to the report at major decision points.

Second, without the respondents in
each state who completed the survey ques-
tionnaires in detail and gave attention to the
Commission’s follow-up questions, this re-
port would have been impossible to complete
in the limited time available.

The Commission’s Natural Resources
Management Specialist, James Bernard, was
primarily responsible for developing the
questionnaire with Task Force input. He pre-
pared the first draft of the text, presented
the initial results at the Governors’ Water
Resources Management Committee meeting
in July, developed the textured tables in the
final report and prepared extended standard
versions of the text in accord with the Task
Force's instructions.

When the questionnaires were initially
returned, Steve Koster, Environmental

Intern Program Associate at the Great Lakes

.Commission, reviewed all documents re-

ceived. He entered primary data into the
computer and developed the basic matrices
for the initial report to the Council of Great
Lakes Governors’ Water Resources Manage-
ment Committee on July 11. Steve’s compi-
lation of the information and ability to com-
puter process it allowed the first draft to be
much more easily written and produced.
During this process, Steve also prepared
draft questions for Jim Bernard to use in fil-
ling gaps in the data inmitially received.
Steve’s portion of this project was supported
by an award from the Project Assistance
Fund of the CEIP Fund, Inc. of Boston,
Massachusetts through its division, EIP/
Great Lakes.

The Task Force and report writing
process was intense, requiring multiple
contacts with state agency personnel comple-
ting the forms and, in some cases, with
other state agency personnel. Although the
Compact which created the Great Lakes
Commission requires that the Executive
Director be editor of all publications, the
major staff work was accomplished by Steve
Koster and James Bernard. Without their
continuing commitment to the effort and the
states’ input, preparation of the report would
not have been accomplished.

James Fish
Executive Director



INTRODUCTION

On March 22, 1985, the Great Lakes
Commission established its Water Data
Collection Task Force. The Task Force
purpose was to survey existing water use data
collection and assessment systems of the
Great Lakes states and provinces. The Task
Force operates under Great Lakes
Commission Compact authority, Article VI,
A, Great Lakes Basin Compact, which di-
rects the Commission to “collect, correlate,

interpret and report on data relating to the
water resources and wuse thereof in the
Basin....”

The survey and preliminary evaluation
of the existing water use data collection
systems in the Great Lakes region are in-
tended to assist the future work of the Water
Resources Management Committee, es-
tablished under the Great Lakes Charter
signed in February 1985.

THE TASK FORCE PROCESS

The Great Lakes Commission (March
22, 1985) charged the Water Data Collection
Task Force to circulate its survey by May 1,
1985 and to report detailed results of the
survey by July 15, 1985. Task Force
members were designated by the states of
Illinois, Pennsylvania, Michigan, and Ohio
(members listed in Appendix ).

The Task Force provided advice to the
GLC staff in the development of a survey
instrument during a conference call April
19, 1985. The conference call established
basic agreement on direction and timetable
for the survey and identified potential survey
recipients in each state and province. A list
of water data questions was evaluated and
commentary was solicited on content and
clarity.

Following the conference call, the
survey instrument was developed in matrix
format, requesting concise responses to the
questions with the intent of eliciting infor-
mation in a minimum amount of time. The
draft survey was circulated to the Task Force
for comment April 24, 1985.

The survey questionnaire was distribu-
ted May 1, 1985, following Task Force
modification. All survey recipients were re-
quested to return completed surveys to GLC
no later than May 17, 1985 to permit staff
analysis and preparation of a draft report of
the survey results. Although the GLC was
aware that several agencies in each juris-
diction would collaborate in preparing the

survey response, respondents were asked to
collate their responses onto one survey form
prior to return of the data.

GLC received responses from all eight
Great Lakes states and both Canadian pro-
vinces. Dates of receipt by the GLC appear
below:

Ilinois 5/23
Indiana 5/22
Michigan 5721
Minnesota 5721
New York 5/31
Ohio 5/24
Pennsylvania 6/4

Wisconsin 6/7

Ontario 6/11
Quebec 6/24

A listing of contacts who either co-
ordinated the completion of the survey at the
state/provincial level or who actually filled
out the forms is included in this report as
Appendix II. The original survey instru-
ment is attached as Appendix III.

Depth and detail of the response varied
greatly in state and provincial responses.
The surveys for each state were screened and
summarized into an individual matrix for
each state (see Appendices I'V-XIII).

Needs for further information and cla-
rification of information provided were
noted.

Contacts with respondents to request



clarification and greater depth began June
10. An outline for the contents of the re-
port was developed and fleshing out of the
text begun. A draft report was completed
July 5 and circulated for review by Task
Force members.

The GLC staff was asked to present the
findings of the survey at the first meeting of
the Water Resources Management Com-
mittee (WRMO), July 11, 1985 in Chicago.
A 30-minute presentation was prepared for
the meeting. Water Resources Management
Committee members received copies of the
draft survey report in conjunction with the
first meeting of that body.

Draft copies of the survey report were
distributed to Great Lakes Commission com-
missioners and advisors July 15, coinciding
with a public announcement of the com-
pleted study.

Following the initial WRMC meeting,
the Task Force members directed GLC staff,
in a July 12 conference call, to expand the
report significantly. The Task Force direc-
ted staff to break out portions of the data
found in the matrices to support existing
text. Additionally, a brief description of

each state and provincial water data col-
lection program was requested. Task Force
members requested expanded discussion of
the U.S. Geological Survey’s State Water
Use Data System program and information
on how state programs relate to the USGS.
The Task Force requested that innovative
programming in water data collection be
noted, compatibility of computer storage be
assessed, Great Lakes Basin data sources be
identified, and potential problem areas be
addressed .

Additional information and corrections
were solicited in July by GLC staff with the
last returns of improved data received in late
August.
Staff completed an expanded draft final
version of the report in September 1985 for
distribution at the second WRMC meeting
September 25, 1985.

Review of the draft final was com-
pleted by the Task Force October 11, 1985.
Distribution of the final report was made at
the Great Lakes Commission meeting
October 16, 1985 in conjunction with a pre-
sentation of major findings by Task Force
Chairman, Daniel Injerd of Illinois.

SURVEY OBJECTIVES

The survey objectives were:

e to determine what Great Lakes Basin
water withdrawal and return flow data 1s
available in the respective states and
provinces;

e to determine the relative accessibility of

available Great Lakes water withdrawal and
return flow data in the respective states and
provinces; and

e to determine the comparability/compati-
bility of available Great Lakes water with-
drawal and return flow data between the
respective states and provinces.

SURVEY COVERAGE

The survey sought to gather informa-
tion on water use data currently being col-
lected by the Great Lakes states and pro-
vinces, but did not seek to generate a data
base of water use statistics. The questions

emphasized data collection, storage and re-
ported data. The survey also included

questions on the accuracy of data collected
and processes used to verify and validate the
data.




The survey focused on water data, de-
scribing withdrawals from groundwater and
surface water sources within the Great Lakes
Basin and return flows to basin waters.
Consumptive use data, determined by total
withdrawal minus return flow, was solicited.

Five categories of water use data were

surveyed:

e public water supply;

rural water use;

irrigated agriculture water use;
self-supplied industnal water use; and

water use in thermoelectric and hydro-
electric power production.

Definitions of water use and supply
terms used in the survey were included in the
survey package to ensure that the data
recipients provided were consistent within
the five categories. A U.S. Geological
Survey graphic illustration of water with-
drawal, usage and return flow was also at-
tached to guide the respondents.

States and provinces were further asked
whether specific data for the Great Lakes
Basin was available for each water use cate-
gory (vs: state-wide/province data only).

The survey instrument and the accom-
panying glossary and graphic are included in
this report as Appendix III.

OVERALL FINDINGS OF THE SURVEY

Overall, the survey responses suggest
that Great Lakes states and provinces collect
some water use data that can be readily com-
piled to better manage the resource on a re-
gional basis. However, water data collection
in several use categories is uneven and up-
grading would appear to be necessary before
the data could further serve regional needs.
One category of water use data is largely not
considered at all or is only estimated.

Public Supply Water Use

The category of water use data most
extensively collected by Great Lakes states
and provinces is public supply water use.
All states and provinces collect or have the
capability of collecting public supply water
withdrawals reported on at least an annual
basis. All jurisdictions can identify water
sources for public supply by type. All states
have a metering requirement or a mandatory
data reporting requirement for public supply

water. Four states and one province also
measure return flows.

The historical data base on public
supply water use is variable, ranging from
zero to forty years. The minimum reporting
quantity is also variable based on population,
numbers of connections, or specific units of
measurement.

Possible problem areas to be resolved
include a lack of separate Great Lakes data in
some cases. Data on return flows range
from not measured to estimated or
measured. Data are stored at various
governmental levels with the county level as
the lowest common denominator.

Public supply water use reporting is
mandatory except in Ontario, Quebec, and
Illinois areas outside the Great Lakes Basin
regulated by Illinois EPA .

Access to data is obtainable in hard
copy at the minimum, but is often stored on
disk or tape. U.S. Geological Survey has
access to much of the existing data from the
states.



Table I follows below that partially water use in the Great Lakes states.
breaks out the survey data on public supply

TABLE I — PUBLIC SUPPLY WATER USE

Data Collected Accuracy of Collection
State/ Province  Withdrawal Return Consumptive Metering  Mandatory  Volumtary
Flow Use Required-  Collection
Itlinois Yes No Yes Yes Yes
(Lake Michigan only)
Indiana Yes Estimated Yes
percentage
Michigan Yes Yes
Minnesota Yes Yes Yes Yes Yes Yes
(1966) (1947)
New York Yes
Ohio Yes Yes No Yes Yes
Supply)  (Discharge)
Pennsylvania Yes Yes Estimated Yes Yes
(not stored) (partiaD (Jan. 1986)
Wisconsin Yes Yes Yes 1
Ontario Major users (over 50,000 liters/day withdrawal) are under
permit, but only in cases of potential interference is data
collected and verified from required user permits.
Quebec Yes Yes Yes




Rural Water Use

Rural water use data is virtually not
collected by the Great Lakes states and pro-
vinces. Rural water use, defined as water
for self-supplied domestic use, drinking
water for livestock and other uses, is es-
timated by several states. Indiana requires
rural water use data from those users with
the capability to withdraw more than
100,000 gallons per day.

Estimated water use figures are the
norm for rural water use. Pennsylvania, for

example, assumes 50 gallons per capita use
for the rural sector and keeps livestock water
use data separate in the State’s accounting
system.

Rural water use represents a significant
gap in the water use data collection activities
of the states and provinces. However,
estimated rural water use figures imply that
the category is the least critical in terms of
overall water use in the Great Lakes Basin.
Table I follows below that partially breaks
out the survey data on rural water use in the
Great Lakes states.

TABLE I — RURAL WATER USE

Data Collected Accuracy of Collection
State/ Province Withdrawal Return Consumptive Metering  Mandatory  Voluntary
Flow Use Reguired  Collection
Illinois County level Estimate
Estimate
Indiana Yes No No Yes
Michigan
Minnesota Yes Yes Yes
(USGS Estim) (USGS Estim)
New York
Ohio Yes No Estimate
(USGS Estim)
Pennsylvania Yes Yes Yes
(Estim) (Estim) (Estim)
Wisconsin
Ontario
Quebec
5




Irrigated Agriculture Water Use

Irrigated agriculture water use data is
collected by most of the Great Lakes states,
excepting Illinois and Ohio, who estimate
the data. The collecting states all measure
withdrawals of water for irrigation purposes.
Minnesota collects return flow figures from
irrigated agriculture and has developed con-
sumptive use figures in the category. Simi-

larly, Pennsylvania estimates return flow
figures and has subsequently developed esti-
mated consumptive use figures. Only three
states have mandatory collection and/or me-
tered requirements in their data reports.
Neither of the provinces regularly col-
lects irrigated agriculture water use data.
Table II follows below that partially
breaks out the survey data on irrigated agri-
culture water use in the Great Lakes states.

TABLE III — IRRIGATED AGRICULTURE WATER USE
Data Collected Accuracy of Collection
State/ Province ~ Withdrawal Return Consumptive Metering  Mandatory  Voluntary
Flow Reguired  Collection
Illinois County level
estimate
Indiana Yes No Yes
Michigan For survey Yes
years
Minnesota Yes Yes Yes Yes Yes
(1966) (1947)
New York Yes
Ohio Yes
(Estim)
Pennsylvania Yes Yes Yes Yes
Wisconsin Yes Yes Yes
Ontario Major users (over 50,000 liters/day withdrawal) are under
permit, but only in cases of potential interference is data
collected and verified from required user permits.
Quebec




Self-Supplied Industrial Water Use

All the states except Michigan and the
province of Ontario collect industrial water
use data. Indiana, Minnesota and Wisconsin
have mandatory collection and/or metering
requirements for industrial water. Ohio re-
quires metering for return flow from larger
dischargers of industrial water. All col-
lecting jurisdictions measure withdrawals of
water for industrial use. Minnesota, Ohio
and Quebec measure withdrawals and return
flows for this water use category.

Pennsylvania obtains withdrawal in-

formation from surveys, then estimates
return flows and consumptive use for self-
supplied industrial water use. Of 16,000
industrial users surveyed most recently,
11,000 forms were returned. Pennsylvania
has screened out about 4,000 self-supplied
industrial water users to provide their data
base. The surveys asked for return flow and
consumptive use data from the 1983 water
year which was collected in 1984. '

Table IV follows below that partially
breaks out the survey data on self-supplied
industrial water use in the Great Lakes
states.

TABLE IV — SELF-SUPPLIED INDUSTRIAL WATER USE

Data Collected Accuracy of Collection
State/ Province  Withdrawal Return Consumptive Metering  Mandatory  Voluntary
Flow Use Required  Collection
Illinois Yes Yes Yes
(est. diversion from L. Michigan)
Indiana Yes Estimated No Yes
percentage
Michigan
Minnesota Yes Yes Yes Yes Yes Yes
(1959 (1947
New York Yes Yes
Ohio Yes Yes No Yes Yes
(larger discharges)
Pennsylvania Yes Yes Yes No Yes
Wisconsin Yes Yes Yes
Ontario Major users (over 50,000 liters/day withdrawal) are under
permit, but only in cases of potential interference is data
collected and verified from required user permits.
Quebec Yes Yes Yes




Thermoelectric/ Hydroelectric Power Production Water Use

All states except Wisconsin and Ohio
and the province of Ontario collect power
production water use data. Wisconsin and
Ohio power production water use figures are
prepared by the U.S. Geological Survey.
Ontario Hydro has a permit system in place
with the capability to collect data, but no
permanent data base of power production
water use. All jurisdictions that collect
power production water use data focus on

withdrawals, with Minnesota, Pennsylvania,
and Quebec collecting return flow data as
well. Indiana, Minnesota, and Quebec have
mandatory collection programs, New York
requires metering for this water use cate-
gOry.

Table V follows below that partially
breaks out the survey data on thermo-
electric/hydroelectric power production water
use in the Great Lakes states.

TABLE V — THERMOELECT RIC/HYDROELECTRIC POWER PRODUCTION
WATER USE

Data Collected Accuracy of Collection
State/ Province  Withdrawal Return Consumnptive Metering  Mandatory  Volumary
Flow Use Reguired  Collection
Iilinois Yes (Lake Michigan only) Yes
Indiana Yes Est. Percent No
(Hydroelectric not covered)
Michigan For survey years Yes
(Hydroelectric not covered)
Minnesota Yes Yes Yes Yes Yes
(1959) (1947
New York Yes Yes
Ohio Yes No
Pennsylvania Yes Yes Yes
(Thermoelectric only)
Wisconsin
Ontario Major users (over 50,000 liters/day withdrawal) are under
permit, but only in cases of potential interference is data
collected and verified from required user permits.
Quebec Yes Yes Yes




Great Lakes Specific Data Collection and Level of Data Availability

In attempting to assess the ability of
the states and provinces to readily aggregate
or disaggregate data for reporting purposes,
the survey asked if the water use data collec-
ted was specific to the Great Lakes Basin and
at what level the data was available.

All the states and provinces collect
water use data specific to the Great Lakes
with the exception of New York and
Quebec. Quebec does not collect Great
Lakes water data due to its location down-

stream from Lake Ontario.

All the states and provinces have water
data available for the county level and all but
New York have data available for the sub-
basin and state levels. The New York State
Department of Environmental Conservation
is seeking to develop sub-state water re-
sources management strategies for six sub-
state regions by March 31, 1986.

Table VI below displays the in-
formation discussed above.

TABLE VI — GREAT LAKES SPECIFIC WATER DATA
CAPABILITY/LEVEL OF DATA AVAILABLE

Level of Data Available
Great Lakes Data
State/ Province Available County Sub-basin State
Ilinois Yes Yes Yes Yes
IDOT-DWR and ISWS IEPA) (USGS cat. units) dEPA)
have GL data) (township data also available)
Indiana Yes Yes Yes Yes
Michigan Yes Yes Yes Yes
Minnesota Yes Yes Yes Yes
(also township, range, section)
New York No Yes
Ohio Yes Yes Yes Yes
Pennsylvania Yes Yes Yes Yes
Wisconsin Yes Yes Yes Yes
Ontario Yes Yes Yes Yes
Yes Yes

Quebec Yes




Computer Data Base Capabilities and Compatibilities

The survey sought to preliminarily de-
termine the computer data base capabilities
of the states and provinces as well as the de-
gree of compatibility available through
existing equipment or that expected to be on
line in the near future. Overall, the existing
and expected hardware can be used to access
a central clearinghouse and perform in-house
data base management .

All the states store data on disks with
five additionally storing data on tape as well.
Both provinces store data on tape and not
disks .

A wide variety of software is used in-
cluding USGS derived or applicable systems
in Minnesota, Michigan and Ohio.
Pennsylvania has developed and designed a
Cobol system with funding from USGS.
The system includes data elements USGS

wanted for the National Water Use program.

Pennsylvania is in the process of de-

10

veloping an automated interface with the
State Water Use Data System (SWUDS)
housed in the USGS district office through
IBM AT equipment by the end of fiscal year
1986. The IBM AT would be used for net-
working and maintaining data on the
Pennsylvania system, and for downloading
or uploading data to Prime. Prime would
function as a “switchboard” in this configu-
ration.

Eight of the states and provinces use
IBM hardware of several different types.
Ilinois and Minnesota use the USGS Prime
systems. Pennsylvania and Ohio are able to
interface with USGS Prime data housed by
USGS.

Table VII describing the computer
hardware used by the states and provinces,
their method of storage, and the software
used, is displayed on the following page.




TABLE VII — COMPUTER DATA BASE CAPABILITIES AND COMPATIBILITIES

Storage
State/ Province Hardware Disk Tape  Software
Illinois IDOT-DWR Wang Word Processor
currently;
IBM AT (1986) Yes Symphony (1986)
ISWS Cyber 175 NOS 1, Yes Yes Xenix and Unix
Vax 11/ 750 Unix, utilities, ICE,
Altos 58640 Xenix, Fortran, Cyber
GSI CAT-8 phototype- utilities
setter, Prime 750
ARC/ INFO, Vax 11/ 750
VMS/ Eunice
IEPA New state mainframe Yes Yes In design phase
in design phase
Indiana IBM 3081 Mainframe Yes Statistical Analysis
IBM 3330 Disk System
Packs-OSVS
Michigan IBM 370 Series Yes Yes USGS System 2000
NWUDS (WATSTORE)
Minnesota Prime 850 using Yes Yes INFO PC (Henco)
INFO relational DBMS, INFO Prime Computer
IBM PC XT (Henco)
New York IBM PC Yes Consultant-developed
access program for PC
Ohio USGS Prime 750 Yes Yes OEPA developed
PRIMOS system; systems for public
OEPA-IBM 370 and industrial dis-
charge; USGS SWUDS
i and NWUDS
Pennsylvania Burroughs B-7900 Yes Cobol
Mark 3.4; IBM AT
Wisconsin Amdahl MVSXA Yes 3081D, Fortran (VS),
Cobol, PL1 supported
Panvolet, ASM2, ACS2
security, Synchsort
SPF/ TSO
Ontario IBM 3083 Yes JCL-Cobol
(master file)
Quebec To be documented Yes To be documented
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Minimum Levels Required for Reporting Water Use

The survey also sought to determine if
the states and provinces were recording data
on water withdrawals in excess of 100,000
gallons (380,000 liters) per day average in
any 30-day period, the Charter mandated
minimum level for data collection. The sur-
vey also asked what trigger level require-
ments (minimum quantity) are in use by the
states and provinces.

Public supply water use was the cate-
gory where the best collection of individual
large water users is taking place. All the
states except Michigan collect data from
large water users. Wisconsin collects data
from all users but does not delineate large
users. Neither province collects public sup-
ply large user data.

All other categories of water use show

uneven large users collection capabilities.
Only Indiana and Minnesota have the ability
to collect data for all categories. Ohio and
Pennsylvania collect large user data for all
categories except rural water use.

Trigger levels vary greatly or do not
exist. For the best defined category, public
supply water use, trigger levels are variously
set by numbers of connections, population
served, usage greater than 10,000 gals/day,
capability of 100,000 gals/day usage, or
cover all usage. Illinois, Pennsylvania, and
Wisconsin require all public supply water
users to report.

Tables VIII and IX below describe the
survey results for large water user collection
and trigger levels for water use reporting.

TABLE VIII — COLLECTION OF INDIVIDUAL WATER
USERS OVER 100,000 GALLONS PER DAY

Self-
Public Supplied Power
Supply Ryral Irrigation Industrial Production
State/ Province Water Use  Water Use Water Use Water Use Water Use
Illinois Yes Yes
Indiana Yes Yes Yes Yes Yes
Michigan No No No
Minnesota »10,000 GPD or >1 million gals/year (e.g., an irrigator
under MNDNR permit is required to report even if the
user does not appropriate 1 million gals every year)
New York Yes Est. Values Est. Values Yes
Ohio Yes No No Yes No
Pennsylvania Yes No Yes Yes Yes
Wisconsin No No
Ontario Permits for users of 50,000 liters/day (10,000 Imperial
Gallons). Trigger is the potential for interference
with other user or public interests in water.
Quebec Yes

12




TABLE IX — TRIGGER LEVELS FOR REPORTING WATER USE

Self-

Public Supplied Power

Supply Rural Irrigation Industrial Production
State/ Province Water Use ~ Water Use Water Use Water Use Water Use
Ilhnois Zero, all Zero, all

diverters diverters

must report must report

(Lake Michigan only) (Lake Michigan only)

Indiana — Capability of withdrawing 100,000 GPD —-
Michigan None None None
Minnesota »10,000 GPD or »1 million gals/year (e.g., an irrigator

under MNDNR permit is required to report even if the

user does not appropriate 1 million gals every year)
New York All water districts

over 26 connections
Ohio Population of

10,000 users
Pennsylvania No minimum; No minimum; No minimum; No minimum;

All users All users All users All users

report report report report
Wisconsin All use reported Combines 70 GPM

for all wells on
one property

Ontario Permits for users of 50,000 liters/day (10,000 Imperial

Gallons). Trigger is the potential for interference

with other user or public interests in water.
Quebec — no trigger levels —

More detailed information from the survey responses is available in matrix form
as Appendices IV - XIII.
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STATE/PROVINCIAL WATER DATA COLLECTION
SYSTEMS OPERATION

Nlinois

Water data collection in Illinois in-
volves a three-agency effort by Illinois
Department of Transportation, Division of
Water Resources IDOT-DWR), Illinois
State Water Survey (ISWS) and Illinois
Environmental Protection Agency EPA).

IDOT-DWR requires all primary diver-
ters of Lake Michigan waters to report
monthly as well as yearly. All other permit-
tees are required to report yearly. Reporting
is required as a condition of receiving a per-
mit. DWR also maintains a comprehensive
data system for northeast Illinois as part of
the division’s responsibility to measure and
compute Illinois’ water diversion as allowed
under U.S. Supreme Court decree. In addi-
tion to domestic pumpage, information on
rainfall, streamflow, direct diversion, and
STP flows are recorded and stored. The in-
formation is stored on the University of
Tlinois’ (Chicago Circle campus) mainframe
computer.

ISWS operates by circulating annual
computer-generated questionnaires unique to
each public water supply and self-supplied
industry.  Questionnaires are mailed in
January with a follow-up mailing about six
weeks later, followed by telephone calls to
those with outstanding forms after ten to
twelve weeks (mid-March). Each question-
naire is checked in, checked against historic
data, coded and the data entered to file sys-
tems.

IEPA requires public water suppliers to
submit monthly reports, including data on
water pumped. Although required, not all
public water supplies complete or provide ac-
curate data.

The latest information on water use in
Tllinois is currently in press. Produced in
cooperation with the U.S. Geological
Survey, Water Withdrawals in Illinois,
1984 details water use for public supplies,
self-supplied industrial, rural water use, and
water use in fish and wildlife management
areas, broken down by county, district, and
other categories.

14

According to the ISWS report, water
withdrawals in Illinois during 1984 totaled
36,831.7 million gallons per day (mgd), of
which groundwater provided 1,098.8 mgd
and surface water sources supplied 35,732.8
mgd. The largest water uses category is
electric power production, covering 92% of
total water use.

Indiana

Every water user in Indiana who has a
“significant water withdrawal” facility is re-
quired by law to register that facility with
the Indiana Department of Natural Re-
sources. A significant water withdrawal fa-
cility is defined by statute as the water with-
drawal facilities of a user that, in the aggre-
gate from all sources and by all methods, has
the capability of withdrawing more than
100,000 gallons daily of groundwater, sur-
face water or ground and surface water com-
bined. The owner of each registered signifi-
cant water withdrawal facility must report
the amount of water withdrawn by the faci-
lity within three months of the end of each
calendar year.

Guidelines for acceptable methods of
measuring the amount of water withdrawn
by a significant water withdrawal facility in-
clude any of the following methodologies: 1)
installation of rate of flow metering devices;
2) time of pump operation; 3) past perfor-
mance comparison; 4) NPDES data use; 3) di-
rect measurement by a gaging system; 6) in-
stallation of quantity metering devices; or )
other methods showing a definite relation-
ship relating to the amount of water with-
drawn.

The Indiana program will begin in full
at the end of calendar year 1985. The data
obtained will be stored on computer along
with prior data based on surveys and esti-
mates.

Under the 1983 Water Resource Man-
agement Act, newly constructed facilities
must register within three months of comple-
ton .

I



More than 9,000 registration forms
were mailed in 1984 by the Division of
Water to significant water withdrawal facili-
ties. Of 2,347 registration forms received,
by July 1985, approximately 2,013 were re-
viewed with total withdrawal capabilities of
1,642.53 mgd of groundwater and
12,010.15 mgd of surface water.

Registrants were from all water use
categories: irrigation 49.38%; public supply
26.88%; industrial 18.98%; energy produc-
tion 3.13%; rural .5%, and miscellaneous
1.1%. The largest ten registered users were
represented by seven power production water
users and three industrial water users.

Michigan

Michigan Department of Natural Re-
sources (MIDNR) collects water use data on a
five- to ten-year basis through voluntary sur-
veys administered under the U.S. Geological
Survey-MIDNR National Water Use Infor-
mation Program. To date, statewide surveys
have been completed for irrigated agricul-
ture, public supply, and thermoelectric
power water use. Public supply data are
compiled from Michigan Department of
Public Health records. U.S. census data are
used to estimate industrial water use, al-
though a statewide survey may be under-
taken in the next several years.

Funding for the cooperative water use
program in Michigan is the lowest of the
eight Great Lakes states. As a result, the
program operates at a minimum level. An
example of the program’s effort is the recent-
ly released report Ground-Water Data for
Michigan 1984 (USGS Open-File Report 85-
420) which covers data on the yield of wells,
pumpage, quality of water, and trends of
groundwater levels for the past five years.
Produced with MDNR, the report makes
available, through 1984, records of water le-
vels and related data for the principal aqui-
fers of the state.

Through a )oint by the

proposal
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Governor and Attorney General recently ac-
cepted by the Michigan legislature, a com-
puterized system to analyze and predict the
consequences of Great Lakes’ water diver-
sions will be established. The system will be
located in MIDNR, Division of Land Re-
source Programs, which administers both the
Resource Inventory Program and the Great
Lakes Shorelands Program.

The cost of the new computer system,
including hardware and trained personnel,
was estimated at $861,500 for its first year.
The annual operating budget for the system
will be $494,000.

The Michigan Resource Inventory Pro-
gram already has computerized land use/land
cover information for almost the entire
Michigan portion of the Great Lakes shore-
line.” Point-source effluent discharge data
will be entered in the near future. The
Great Lakes Shorelands Program has detailed
information on high risk erosion areas,
coastal wetlands, fish spawning areas and
bottomland resources.

The existing information system will be
expanded to provide three-dimensional com-
puter graphics of bottom contours from
bathymetric data. Detailed near shore/one
mile inland digitizing work will be comple-
ted, starting with Saginaw Bay, to illustrate
how relevant operational models can be used
to project the impact of changing water le-
vels on wetlands, fish and wildlife areas,
shore contours, and harbor access.

The system will assemble existing in-
formation on the Great Lakes from data
bases held by the U.S. Army Corps of Engi-
neers, the NOAA Great Lakes Environ-
mental Research Laboratory, and the EPA
Large Lakes Laboratory. Existing computer
models and corresponding data sets will be
acquired and placed on the system to provide
an integrated data base as a management
tool. LANDSAT and other remote sensing
imagery will also be obtained to reflect the
dvnamic aspect of the Great Lakes.
Targeted research efforts will be undertaken
to fill data gaps as they are determined.



Minnesota

Minnesota Department of Natural Re-
sources (MNDNR) is charged with managing
the appropriation of waters of the state, and
requires appropriation permits of all users
appropriating more than 10,000 gallons per
day or 1 million gallons per year. This per-
mit authority essentially covers all but
domestic users. Appropriators are required
to report their water use to the MNDNR an-
nually.

Minnesota has developed a State Water
Use Data System (SWUDS) based upon the
appropriation  permit records of the
MNDNR. The development of SWUDS was
a combined effort of the MNDNR, the State
Planning Agency/Land Management Infor-
mation Center (LMIC), and the U.S. Geo-
logical Survey (USGS). Primary funding was
provided by USGS as part of the national
water use information program.

MNDNR was involved in design, de-
sign review, major data checking, and pro-
duction efforts of establishing the system.
LMIC was involved in software and data base
development. The MNDNR, Division of
Waters will update and manage the data base
as part of its water appropriation program
management responsibilities.

The SWUDS system is intended to en-
able MNDNR, Division of Waters staff to
more easily review water appropriation acti-
vity, summarize stress on a particular re-
source or area, and access information rele-
vant to specific permit evaluations. In addi-
tion, the annual reported use information is
being aggregated by major use type, county
and watershed, for the USGS’s National
Water Data System (NWUDS). The resul-
ting summary use information is intended to
also be useful in the water planning activities
of MNDNR and other state agencies.

The Minnesota Legislative Commission
on Minnesota Resources CCMR) has funded
a two-year $1.285 million project to develop
a program for allocation and management of
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Minnesota water resources. The effort will
be a joint project of MNDNR, Division of
Waters ($515,000), the University of
Minnesota Natural Resources Research
Institute (NRRI) ($445,000), and the Water
Resources Research  Center (WRRO)
($325,0000. MNDNR describes the effort as
“not only necessary for state policies and
decisions on how to best allocate and use the
water, but also for local water planning and
for efforts initiated under the Great Lakes
International Charter.”

The goal of the project is to develop a
water allocation and management plan for
Minnesota by:

e assessing water availability and uses and
identifying areas with water shortages or ex-
cesses;,

e determining the economic values of
water to the industnal sectors and state
economy;

e determining the environmental/social
values of water;

e cvaluating alternative allocation strate-
gies and investment decisions;

e recommending changes in policy direc-
tives, legislation and management actions;
and

e developing analytical tools for planning,
policy devclopment and management cvalua-

tion.

Activities of the project will be the
subdivision of the state into 39 watersheds,
the assessment of each watershed’s physical
characteristics, the guantification of avail-
able water resources, the identification of
present and projected water uses, the com-
parison of water supplies and uses, the valu-
ation of water, and the recommendations of
water allocation strategies.




New York

Water use data currently collected in
New York is obtained from a variety of
secondary sources with varying degrees of ac-
curacy and completeness. Where data have
appeared inaccurate or were missing, the
New York State Department of Health
(NYSDOH) (public supply) and the New
York State Department of Environmental
Conservation (NYDEC) (irrigated . agricul-
ture, self-supplied industrial) provided ap-
propriate analyses to derive or estimate water
use rates. In evaluating their water use data
collection activities, New York found that
“no existing data set was considered totally
reliable, as the data reported and collected
varies by user throughout the state, thus in-
troducing a degree of subjectivity.”

NYDEQC is seeking to develop sub-state
water resources management strategies for
six sub-state regions by March 31, 1986.
Each sub-state strategy will analyze the pre-
sent and future (to the year 2000) demo-
graphic, natural resource, economic devel-
opment, water quality, and conservation
requirements of public and private water
supply systems and develop regional manage-
ment strategies to meet the water resource
requirements of residential, agricultural, in-
dustrial, and commercial users as well as as-
sure the highest possible quality and quantity
of these resources.

The strategies are intended to analyze
the efficiency and capacity of existing supply
sources and facilities and will contain recom-
mendations for appropriate modification,
restoration, interconnection, and expansion
or development of new sources or facilities.
Each strategy will also contain recommenda-
tions regarding implementation by the
NYDEC, NYSDOH, and other appropriate
state agencies, local governments, special
districts, and water supply purveyors.

Large public water supply systems
serving more than 5,000 people will be ana-
lyzed and evaluated, including the efficiency
and capacity of existing water supply sources
and facilities, deficiencies and recommenda-
tions for appropriate modification, and ex-
pansion or development of new sources and
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facilities as needed to meet present and pro-
jected water demands of the system up to the
year 2000. A water conservation program
will also be considered.

A generic management program will be
developed for small public water supply sys-
tems serving less than 5,000 people.

An inventory of large self-suppliers for
industrial, commercial and institutional uses
withdrawing more than 20,000 gallons a day
from surface and/or groundwater sources will
be prepared, analyzing present water de-
mands and future trends in water uses by
categories. The water use data will be sum-
marized by use categories and presented by
county and sub-region, identifying con-
flicts, present or potential, with other uses.

Historical trends in agricultural water
use will be reviewed at the sub-state regional
level, with future trends and possible con-
flicts identified.

Regional water resources issues will be
identified and discussed in developing re-

‘gional water resource management strate-

gies. The strategies will assess the need for
data collection and regulation as part of the
state water resources management program.

Ohio

Since the 1950s, the Ohio Department
of Natural Resources, Division of Water
(ODNR-DW), and the U.S. Geological Sur-
vey (USGS) have undertaken statewide water
use surveys. Additional data for public
water supplies were provided by Ohio
Environmental Protection Agency (OEPA).
In addition, a series of water development
plans that contain water use information for
five areas of Ohio have been published by
ODNR-DW (1967, 1972, 1976, 1977,
1978).

The reporting from the water use sur-
vey efforts of ODNR-DW and USGS is a
county-by-county summary of estimates for
major offstream water withdrawals in Ohio
during a calendar year period. Data were
collected by county for four categories of
water use 1n which large withdrawals are
made: thermoelectric power production,



manufacturing, public water supply, and
rural domestic and livestock use. The four
categories “probably account for 95% or
more of Ohio’s total offstream water with-
drawal .”

Estimates for consumptive use in Ohio
during the 1980 calendar year were “con-
sidered too speculative” to be included in the
report of that vear.

The data were collected for 1980 in
conjunction with the activities of the
National Water Use Information Program of
the USGS and were entered into the National
Water Use Data System (NWUDS) of the
USGS.

Data on self-supplied manufacturing
water use were compiled by the USGS from
a return on survey forms mailed out by
ODNR-DW to approximately 7,000 firms in
Ohio that had reported using more than
1,000 gallons per day in previous surveys or
had started or expanded their facilities since
1970. An initial 70% return and subsequent
follow-up yielded an estimated 90% coverage
of self-supplied manufacturing water use.

Public water supply system water use
data in Ohio were accessed through the re-
cords of OFEPA and were estimated based on
average per capita use. A per capita use fi-
gure of 50 gallons per day was used for com-
puting rural domestic usage in combination
with the number of rural water users com-
puted by subtracting the population served
by public water supplies in each county from
the total population for that county.

Pennsylvania

In Pennsylvania, water use data collec-
tion is undertaken by Pennsylvania Depart-
ment of Environmental Resources (PDER),
State Water Plan Division, with some
NPDES discharge information for public
supply, self-supplied industrial and thermo-
electric power production also collected by
PDER, Bureau of Water Quality Manage-
ment.

Dating to 1966 originally, the PDER
Water Resources Data System comprises
three subsystems: 1) the Pennsylvania Stream
Network System; 2) the Water Resources

18

Data System (WARDS), and 3) the Municipal
Populations System. In 1978, the State
Water Plan Division (SWPD) entered 1nto co-
operative agreement with the U.S. Geo-
logical Survey (USGS) to develop a state
component of a proposed National Water Use
Data System. PDER-SWPD took the coope-
rative program as an opportunity to redesign
and upgrade WARDS, which included fairly
comprehensive water use information per-
taining to public water supply, manufac-
turing, mining, irrigation, livestock, power
generation cooling, fishing and boating,
self-supplied domestic, and recreational
water uses.

' The WARDS data had all been compu-
terized by 1974, with data stored in separate
computer files for each type of use, and with
only limited consistency and marginal com-
patibility between the data files. Survey of
the various types of water users were conduc-
ted essentially as separate projects. Data
stored for all use types contained identifiers
which located the individual users by State
Water Plan sub-basins and by county. No
discharge information was available from
WARDS, and there was no actual distinction
made between withdrawals and uses.

The new system was designed with a
single file to maintain withdrawal, use, and
discharge information for all water use
types. Under the new WARDS, informa-
tion for an individual user is stored in mul-
tiple records within the single file, with each
record describing characteristics of individual
water withdrawal, use, storage and discharge
facilities operated by that user.

Currently, survey forms are mailed at
various intervals to all user types. Returned
questionnaires are edited and data is coded
on data entry forms from which it is keyed
to tape and then entered in batch mode into
the Water Use Data File. The Water Use
File is an expanding computer-based random
access file which currently contains approxi-
mately 55,000 records, each of which de-
scribes either a water withdrawal, use, sto-
rage or discharge facility or a stream en-
croachment or obstruction permit, or a sur-
face water allocation permit or a ground-
water withdrawal permit, or fishing and
boating resources on a specific stream reach.




Wisconsin

The Wisconsin Department of Natural
Resources (WDNR), Division of Environ-
mental Standards, collects water use data for
public supply, 1irrigated agriculture, and
self-supplied industrial water use. Irrigated
agriculture and industrial water use data are
held indefinitely; public supply water utilities
are required to submit reports monthly,
which are held for three vyears, then
dropped.

Public supply water use data covers
water source information, storage facility
data, pump capacity facts, distribution pi-
ping, chemical addition, and treatment in-
formation. The 1985 Public Water Supply
Data Book, the first edition since 1970,
covers nearly 550 municipal water systems.
High capacity water suppliers, 70 gallons per
minute or more, are required to have appro-
val from WDNR to operate their systems.
At present, about 4,000 high capacity wells
are permitted in Wisconsin. Average daily
pumpage, recorded to the nearest 1,000 gal-
lons per day, reflects the average volume of
water pumped from the source daily. The
data also includes the year the water supply
system was installed and the year a well was
drilled.

According to WDNR, the major prob-
lem with the computer system used for
storing high capacity well and pumpage-
water level information is that, while reports
by the operators are received on a continuous
basis and added weekly to computer storage,
printouts with the information are computer
generated only approximately every two
months, due to cost-effective practices.
However, since the printouts can be as much
as two months old, it is often difficult to de-
termine if any operator is up to date with re-
ports. This situation affects permit decisions
and approvals.

The situation also precludes the use of
a groundwater model by WDNR to calculate
possible adverse interference caused by a pro-
posed high capacity well on an existing mu-
nicipal well.
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Ontario

In Ontario, water use permits and cer-
tificates are centrally registered on approval
and renewal. Through the permit mecha-
nism, a central body of information on water
users system design, capacities, and autho-
rized rates (per minute) and amounts (per
day) is available. The most detailed water
use data and operational information could
be collected by the ministry of the Environ-
ment regional and district offices which have
day-to-day responsibility for inspection and
supervision of utilities and industry .

The Permit to Take Water data base
provides registration information for over
6,000 permits in force. The collection of
actual daily or periodic operational data is
generally voluntary on the part of water
users .

The main purpose of the permit legisla-
tion is to control the taking of water to pro-
mote its efficient development and beneficial
use. The permit mechanism, with its associ-
ated General Terms and Conditions, is uti-
lized to prevent water supply interference
problems where possible, and to resolve
them when this is not the case.

In any area where there is sufficient
water to meet established and new uses, an
evaluation of the relative importance of the
various uses is necessary before the issuance
of permits. The taking of water for domes-
tic, farm purposes and fire protection are
considered the most important uses, general-
ly followed by takings for municipal water
supply, then the taking of water for indus-
trial, commercial and irrigation purposes.
The concepts of water management for pol-
lution control, flood control, recreation and
biological preservation are also important
considerations when dealing with the review
of permit applications and the assignment of
Special Conditions where required.

Hydrometric water surveys have been
undertaken since 1912 in Ontario. Under a
1975 agreement, water quantity surveys by
the federal Water Survey of Canada continue
on a shared cost basis and in close coopera-
tion with Ontario Hydro, Ontarioc Ministry
of Natural Resources and the Ontario
Ministry of the Environment.




Quebec

Water use data for the 1,600 Munici-
palities of the Province of Quebec is stored in
a data bank within the Ministry of the Envi-
ronment, Direction des Releves Aquatiques.
The structure of the data collection system
can also support the data collection require-
ments for industrial and irrigated agriculture
water uses. Water use by pulp and paper in-
dustries in Quebec will be available on mag-

petic tape by September 1985. Hydroelectric
power production water use data is retained
by Hydro Quebec in Montreal.

Quebec Ministry of the Environment
will shortly submit to the provincial govern-
ment a proposal to set up a program of water
use data collection. The proposal will also
call for the expansion of the present system
for processing the data and allow for dussemi-
nation of the data to actual and potential
water users.

PRELIMINARY DETERMINATION OF APPLICABILITY OF THE
USGS STATE WATER USE DATA SYSTEM TO GREAT LAKES
WATER USE DATA COLLECTION ACTIVITIES

As part of the GLC Water Data Col-
lection Task Force effort, a brief review of
the documentation for the U.S. Geological
Survey’s State Water Use Data System
(SWUDS) was undertaken. From the
review, it is evident that implementation of
SWUDS in the Great Lakes region would be
an excellent way of facilitating water with-
drawal and consumptive use data collection,
research and information dissemination.

Advantages to using SWUDS include:

e consistency and compatibility of data
collected and disseminated among all Great
Lakes states and provinces;

e ease of data access as only one system
has to be learned to retrieve data for the en-
tire region,

e ability to aggregate and store the most
pertinent water data, including the who,
what, where, when, why and how of water
withdrawal and return flow;

e cxistence of established software that
minimizes labor and costs required to estab-
lish a common water use data storage system;

e adaptability of software to run on any
system of sufficient size and having
FORTRAN 77 aptitude; and

e capability to be modified for unique ap-
plications, including data analysis informa-
tion and/or published reports.
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-SWUDS appears implementable in the
Great Lakes region. The advantages to
using SWUDS are that several of the states
are using the system, that most natural re-
source management agencies already have the
computer capability to run the system, and
no new agencies need be created or financed.

Implementing SWUDS would entail the
establishment of a central regional clearing-
house as mandated by the Great Lakes
Charter. The clearinghouse would use
SWUDS to collect, store and disseminate
water use data for all states and provinces.

The main advantage of the centralized
arrangement is that all data could be easily
accessed. The clearinghouse could be cap-
able of not only disseminating data, but ana-
lyzing and interpreting water use data. This
concept would facilitate regional decision-
making and use of the data for research.

Disadvantages include developing a
funding formula for establishing 2
clearinghouse with adequate staffing levels
and appropriate computer equipment. An
obvious solution would be to house the
clearinghouse in one state or province under
a subsidized operating situation. Some 1n-
efficiency is inherent as large amounts of
data would be necessanly duplicated and an
additional step would be added to the data
collection process.

States and provinces would retain their
own systems of water data collection for
areas outside the Great Lakes Basin. Using
SWUDS as the regional data management
system would not necessarily constitute an
endorsement of SWUDS usage by the states.




Disadvantages could also include the
difficulty of individual states and provinces
in committing additional funds to water re-
source programming .

The clear disadvantage to the imple-
mentation of SWUDS in the Great Lakes
Basin is the difficulty of bringing the
provinces into the program. Special ar-
rangements would need to be made to allow
SWUDS or any other data base management
scheme to cover binational water use data ap-
propriately .

SWUDS may also be seen as a limiting
approach to water use data management.
Innovative programs hybridizing or going
beyond SWUDS may need to be considered
as well.

It should be noted that SWUDS’ cur-
rent twelve data categories have been set up
for a national USGS program. Several cate-
gories are more relevant to the Western
United States than to the Great Lakes.
States in the region may wish to change data
categories to reflect the unique data needs of
the region.

The Minnesota Experience with SWUDS

The development of SWUDS in
Minnesota was a combined effort of the
Minnesota Department of Natural Resources
(MNDNR), the State Planning Agency/Land
Management Information Center (LMIC),
and the United States Geological Survey
(USGS). Primary funding was provided by
USGS as part of the national water use infor-
mation program.

"~ The SWUDS system is housed on the
Prime 850 minicomputer at LMIC. The sys-
tem uses the INFO relational data base man-
agement system developed by Henco, Inc. of
Waltham, Massachusetts. The INFO lan-
guage is relatively easy to learn, and allows
users without extensive programming
training to retrieve information using simple
commands. Menus and special formats have
been developed for the most commonly used
data entries and retrievals.

The Minnesota SWUDS is made up of
six separate data bases, which correspond to
the six MNDNR administrative regions.
Each of the regional data bases has the same
design, data file description, and operating
programs. The data base was divided into
six separate systems to reduce data retrieval
and update costs and to allow more users to
access the system simultaneously .
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Existing uses for the data include:

e Use component of the USGS/DNR aqui-
fer modeling study in Swift County;

o Use data added to. the Minnesota Pollu-
tion Control Agency’s hazardous waste site
contamination study for St. Louis Park; and

¢ Use component of State Planning Agen-
cy watershed-based supply/demand analysis

Possible future data uses include:
e Water use trend analysis;

e Baseline information for use projections
and allocation plans; and

e Base data for local water planning.

Each permit is referenced by the
MNDNR appropriation permit number and
the installation number. Groundwater ap-
propriators are also referenced by the
Minnesota Geological Survey’s Unique Well
Number, which is the primary well identifier
used by all of the state’s groundwater data
systems.

The data base has five main data files
describing location, resource type, use type,
and volumes of water appropriated and dis-
charged. Three files contain specific in-
formation on the permit, and are completed
when the permit is first entered onto the
system. Two other data files describe annual
and monthly appropriations, and are added
to the system each year as users file the re-
quired reports with MNDNR. Because of
the volumes of data generated, MNDNR
intends to store omly one year of pumpage
data on the system at one time. Previous
years’ information will be stored on tape, so
that it can be reloaded onto the system for
analysis and tabulation as needed.

For groundwater appropriations an
additional file was created to store informa-
tion on well depth, type, construction,
stratigraphy, aquifer name, etc. Due to
extensive staff requirements for interpreting
available information for inclusion, this
“Groundwater Data Base” portion of the sys-
tem has been filled for only two of the six
MNDNR regions.

An obvious conclusion from the de-
scription above 1s that the SWUDS system
could be adapted to serve each of the Great
Lakes states and the region as a whole.



RECOMMENDATIONS

Overall

Independent of the need to establish a
centralized clearinghouse for water use data
in the Great Lakes is the problem of in-
consistent data coverage from state-to-state
and from state-to-province. At the present
time, according to the GLC survey, there
exists a wide range in the degree of com-
pleteness of water use data coveérage across
the various categories, ranging from poor to
excellent, depending on the category and
state or province. A necessary first step in
the implementation of any water use data
system would be to clearly identify the gaps
in state and provincial water use data collec-
tion using this report in part, and to coope-
rate in filling the gaps through administra-
tive or legislative adjustments to current
practices.

As noted in the report, Great Lakes
specific water use data is available, but is not
readily accessible at present. Future efforts
can be focused on making much more data a-
vailable in a uniformly accessible manner.
The need for coordination of effort is evident
and vital to success of the Charter implemen-
tation.

The comparability and compatibility of
the current data is an area for further work
as well. Much of the data cannot be used in
a comparative manner without qualification.
Compatible data categories may need to be
agreed upon by the states and provinces as u-
nits of measurement vary greatly.

Innovative  programs that have been
successful in the states and provinces should
be identified and offered to the region as
possible options for enhanced water use data
collection opportunities.

Data on return flows was lacking for
most of the states and provinces for several
of the water use categories surveyed. The
possibility of obtaining return flow data
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through the National Pollutant Discharge
Elimination System (NPDES) permit
information could be considered. A syste-
matic review of NPDES permits may yield
appropriate and accurate information on re-
turn flows.

In the area of data analysis and data
reporting, the survey touched briefly on
consumptive use data. Details of previous or
current data manipulation and analysis un-
dertaken in generating consumptive use fig-
ures need to be identified and obtained. A
key to the consultation process mandated by
the Charter is the 100,000 GPD (380,000

liters) per day average in any 30-day period

minimum reporting level. In all water use
categories except public supply, the states
and provinces need to identify and collect in-
dividual large water users more effectively.

Computer compatibility questions are
important to assess. Extensive information
is and will be stored on computer systems.
Determining what types of systems can ac-
cess this data by reading the tape/disk or by
direct modem connection is vital. The va-
riety of systems and software now in use
need to be assessed further with successful
programs highlighted. o

Certainly more data currently exists
than we have been able to reach through the
survey instrument. For example, water in-
take data from sites on the Great Lakes for
water used by power users are generally av-
ailable through the various state agencies,
the Canadian federal agencies and Canadian
hydropower entities. The data could be ob-
tained and added to the clearinghouse data
base.

In undertaking the survey of state and
provincial water data collection, the Great
Lakes Commission began the process of iden-
tifying needs for further information on
water use in the Great Lakes. This should
lead to better access to water resources data
for natural resources decisionmaking .




Potential Problem Areas

Key topics for further discussion by
the members of the Water Resources Man-
agement Committee (WRMOC) are the allied
1ssues of how water use data is estimated/cal-
culated by the states and provinces and the
relative value of absolutely accurate data ver-
sus estimated data.

Water use data estimates/calculations
need to be discussed to determine differences
and commonalities. A unified estimation
process may need to be determined and ag-
reed to by the WRMC members.

Estimation of water use data by the
states and the USGS has also raised questions
of statistical validity and the conseguent
ability to use the data effectively. Con-
sideration of statistical validity may need to
be undertaken as part of a unified estimation
process.
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A determination of how vital accuracy
is to the water data collection process and to
the decisionmaking process should be made .
Is metered water use data essential to the
protection of the Great Lakes resource or is
congruent estimated data sufficient for the
demands of the Great Lakes Charter? Should
the actual percentage of metered data in each
water use category be determined? Is estima-
ted water use data sufficient to support the
anti-diversion contentions of the Great Lakes
states and provinces in legal proceedings? As
a practical matter, which water uses will
have to be estimated and which can be me-
tered?

Any consultant to the WRMC should
develop a set of relevant questions for
prompt discussion and resolution by the
WRMC.




APPENDIX I
GREAT LAKES WATER DATA COLLECTION TASK FORCE MEMBERS

Daniel Injerd

Chief, Lake Michigan Section
Division of Water Resources

Tlinois Dept. of Transportation

310 S. Michigan Avenue, Room 1606
Chicago, Illinois 60604

(312) 793-3123

Chris Shafer

Chief, Great Lakes Shorelands Section
Michigan Dept. of Natural Resources
7th Floor, Stevens T. Mason Bldg.
Lansing, Michigan 48926

(517) 373-0133

Richard Bartz

Division of Water

Ohio Dept. of Natural Resources
1929 Fountain Square Court
Columbus, Ohio 43224

(614) 265-6730

John McSparran

Pennsylvania Dept. of
Environmental Resources

P. O. Box 1467

Harrisburg, Pennsylvania 17120

(717) 787-6750

William Gast

Chief, State Water Resources
Planning Division

P. O. Box 1467

Harrisburg, Pennsylvania 17120

(717) 787-5008
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APPENDIX II
GREAT LAKES WATER DATA COLLECTION SURVEY — RECIPIENTS

Daniel Injerd

Chief, Lake Michigan Section
Division of Water Resources

Illinois Dept. of Transportation

310 S. Michigan Avenue, Room 1606
Chicago, Illinois 60604

James Ridenour, Director

Indiana Dept. of Natural Resources
608 State Office Building
Indianapolis, Indiana 46204

Chris Shafer

Chief, Great Lakes Shorelands Section
Michigan Dept. of Natural Resources
7th Floor

Stevens T. Mason Building

Lansing, Michigan 48926

Jack Ditmore

Assistant Director
Environmental Division
Minnesota State Planning Agency
100 Capitol Square

550 Cedar Street

St. Paul, Minnesota 55101

Thomas Brown

Regional Director

Dept. of Environmental Conservation
317 Washington Street

Watertown, New York 13601

Richard Bartz

Division of Water

Ohio Dept. of Natural Resources
1929 Fountain Square Court
Columbus, Ohio 43224
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John McSparran

Pennsylvania Dept. of
Environmental Resources

P. O. Box 1467

Harrisburg, Pennsylvania 17120

Bill Gast

Chief, State Water Resources
Planning Division

P. O. Box 1467

Harrisburg, Pennsylvania 17120

Linda Bochert
Executive Assistant to
the Secretary
Wisconsin Dept. of Natural Resources
101 S. Webster Street
Madison, Wisconsin 53702

William A. Steggles

Environmental Technical Advisor
Ministry of the Environment

135 St. Clair Avenue W., 7th Floor
Toronto, Ontario M4V 1P5

Hugues Morrissette

Director, Projet St. Laurent

875 Grande-Allee est

Edifice H. Bureau 2.206 2e etage
Quebec, Quebec GIR 4Y8




GREAT LAKES WATER DATA COLLECTION SURVEY — RESPONDENTS

State:
Contact:

Contact:

Contact:

State:
Contact:

State:
Contact:

State:
Contact:

Illinois

Daniel Injerd

Chief, Lake Michigan Section
Division of Water Resources
Illinois Dept. of Transportation
310 S. Michigan Avé., Rm. 1606
Chicago, lllinois 60604

(312) 793-5948

James R. Kirk

Illinois State Water Survey
2204 Griffith Drive
Champaign, Illinois 61820
(217) 333-0239

Charles Bell

Nlinois Environmental
Protection Agency

2200 Churchill Road

Springfield, Illinois 62706

(217) 782-9470

Indiana
Thomas M. Burns
Division of Water
Indiana Dept. of
Natural Resources
2475 Directors Row
Indianapolis, Indiana 46241
(317) 232-4160

Michigan

Ron Van Til

Michigan Dept. of
Natural Resources

P.O. Box 30028

Lansing, Michigan 48909

(517) 373-0208

Minnesota

Gina Miller

Minnesota Dept. of
Natural Resources

500 Lafayette Road

St. Paul, Minnesota 55146

(612) 296-0439
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State:
Contact:

State:
Contact:

State:
Contact:

State:
Contact:

Province:
Contact:

Province:
Contact:

New York

Larry Brennan

Dept. of Environmental
Comnservation

50 Wolf Road, Room 328

Albany, New York 12233

(518) 457-2672

Ohio

Richard Bartz

Dept. of Natural Resources
1929 Fountain Square Court
Building E-3

Columbus, Ohio 43224
(614) 265-6730

Pennsylvania

Thomas L. Denslinger

Pennsylvania Dept. of
Environmental Resources

P. O. Box 1467

Harrisburg, Pennsylvania 17120

(717) 787-5009

Wisconsin .
Robert Baumeister (public supply)
Tom Riewe (private wells)
Wisconsin Dept. of
Natural Resources
Box 7921
Madison, Wisconsin 53707
(608) 266-2299
(608) 266-8697

Ontario

Doug Vallery

Water Resources Branch

Ontario Ministry of the
Environment

135 St. Clair Avenue West

Toronto, Ontario M4V 1P5

(416) 965-6954

Quebec

Claude Pesant

Direction des Releves Aquatiques
Ministry of the Environment
3900, Marly, Se etage Bte 39
Sainte-Foy, Quebec G1X 4E4
(418) 643-2172




ADDRESS

APPENDIX IIXT

A. VERIFICATION INFORMATION

EAT LAKES
WATER DATA COLLECTION SURVEY

1. NAME OF PERSON FILLING OUT THE SURVEY
AGENCY COMPLETING THE SURVEY (SAME)

D & W N

TELEPHONE #
WHAT ARE THE PRIMARY AGENCIES THAT COLLECT WATER DATA IN YOUR STATE/PROVINCE?

S5S. DATE

(PLEASE PROVIDE AGENCY NAME. ADDRESS, TELEPHONE #)

B. DATA DESCRIPTION QUESTIONS (PLEASE REFER TO ATTACHED DEPINITIONS)AND ILLUSTRATION

1. HOW OFTEN ARE WATER USERS REQUIRED TO REPORT DATA?

FOR CONSISTENT APPLICATION OF TERMS.

A FEW EXAMPLES OF THE REPORTING SHEETS.)

(PLEASE PROVIDE COPIES OF

i WATER USE DATA BI-
i COLLECTION CATEGORIES DAILY WEEKLY _ MONTHLY _ QUARTERLY ANNUALLY ANNUALLY

Public Supply TOTAL

Water Use AVG.

TOTAL

Rural Water Use AVG.

Irrigated TOTAL

Agriculture AVG.

Self-Supplied TOTAL
l Industrial Use =

Thermoelectric/

Hydro-electric
Power Production

TOTAL




2. WHAT UNIT(S) OF MEASUREMENT ARE USED IN REPORTING DATA?

WATER USE DATA NOTE UNIT(S) OF MEASUREMENTS USED TO REPORT DATA; IF
COLLECTION CATEGORIES MORE THAN ONE, LIST ALL IN RANK ORDER BY FREQUENCY OF USE

Public Supply
Water Use

Rural Water Use

Irrigated Agriculture

Self-Supplied
Industrial Use

Thermoelectric/
Hydro-electric
Power Production

3. WHAT CYCLE DO YOU USE IN REPORTING YOUR DATA? (Circle One)
(IF FISCAL YEAR, STATE BEGINNING AND END DATES OF YEAR)

FISCAL YEAR CALENDAR YEAR USGS YEAR

4. HOW LONG HAS WATER DATA BEEN COLLECTED?

HISTORICAL DATA BASE

A e—_—

WATER USE DATA DATA COLLECTION DATA REPORTED
COLLECTION CATEGORIES BEGINNING (YEAR) BEGINNING (YEAR)

Public Supply
Water Use

Rural Water Use

Irrigated Agriculture

Self-Supplied
Industrial Use

Thermoelectric/
Hydro-electric
Power Production
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WATER USE DATA

COLLECTION CATEGORIES

Public Supply
Water Use

S. ARE AVERAGE USE

6a.
U

ARE INDIVIDUAL
SERS OVER 100,000

GALLONS PER DAY

_DAILY _MONTHLY YBARLY

PERIOD RECORDED?

6b. WHAT IS THE
TRIGGER LEVEL
REQUIREMENT
(MINIMUM QUANTITY)
FOR REPORTING
WATER USE?

Rural Water Use

Irrigated Agriculture

Self-Supplied
Industrial Use

Thermoelectric/
Hydro-electric
Power Production

WATER USE DATA

COLLECTION CATEGORIES

Public Supply
Water Use

WITHDRAWALS
- AL IRURANAL

7. DOES DATA INCLUDE INFORMATION ON:
(PLEASE NOTE SPECIFIC EXCLUSIONS FROM REPORTING REQUIREMENTS)

RETURN FLOW

CONSUMPTIVE USE

SPECIFIC
EXCLUSION

Rural Water Use

Irrigated Agriculture

Self-Supplied
Industrial Use

Thermoelectric/.
Hydro-electric
Power Production
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9. CAN THE LOCATION OF A
PARTICULAR WITHDRAWAL
AND ITS RETURN FLOW
BE IDENTIFIED?
8. CAN THE TYPE OF IS A MAP
WATER (SURFACE OR STREAM OR ARE LONGITUDE COORDINATE
GROUND”ATE&) BE OTHER SOURCE & LATITUDE SYSTEH
WATER USE DATA IDENTIFIED? NAME? USED? USED?
COLLECTION CATEGORIES YES __NO YES NO YES NO YES _NO

Public Supply
Water Use

Rural Water Use

Irrigated Agriculture

Self-Supplied
Industrial Use

Thermoelectric/
Hydro-electric
Power Production

C. DATA SYSTEM COMPONENTS QUESTIONS

1 a. WHAT AGENCY COLLECTS WHICH DATA COLLECTION CATEGORY?

WATER USE DATA
COLLECTION CATEGORIES

AGENCY

DIVISION

INDIVIDUAL
ADDRESS TO CONTACT

Public Supply
Water Use

Rural Water Use

Irrigated Agriculture

Self-Supplied
Industrial Use

Thermoelectric/
Hydro-electric
Power Production
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1 b. IS THE WATER DATA CENTRALLY STORED WITHIN ONE AGENCY?
IF SO, STATE NAME AND LOCATION OF AGENCIES.

IF NOT CENTRALLY STORED, WHAT SYSTEM OF DATA STORAGE IS USED?

2 a. WHAT EFFORT IS MADE TO ASSESS ACCURACY IN THE DATA COLLECTION?
(PLEASE NOTE YEAR REQUIREMENT BEGAN)

WATER USE DATA METERING MANDATORY VOLUNTARY
COLLECTION CATEGORIES REQUIRED COLLECTION COLLECTION

Public Supply
Water Use

Rural Water Use

Irrigated Agriculture

Self-Supplied
Industrial Use

Thermoelectric/
Hydro-electric
Power Production

b. IF OTHER ACCURACY ASSESSMENT PROCEDURES ARE USED, PLEASE DESCRIBE.
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3. 1S THE DATA COLLECTED PART OF A(N):

(Check One)

WATER USE DATA ALLOCATION PERMIT REGISTRATION OTHER
COLLECTION CATEGORIES SYSTEM PROGRAM SYSTEM (PLEASE NAME )

Public Supply
Water Use

Fural Water Use

Irrigated Agriculture

Self-Supplied
Industrial Use

Thermoelectric/
Hydro-electric
Power Production

4 a. WHAT CATEGORIES OF THE DATA COLLECTED ARE REPORTED TO U.S. GEOLOGIC SURVEY?

Public Supply
Water Use

Rural Water Use

Irrigated Agriculture

Self-Supplied
Industrial Use

Thermoelectric/
Hydro-electric
Power Production

b. WHAT AGENCY OR AGENCIE

(WATER USE DATA, NOT STREAMFLOW INFORMATION)

S REPORT(S) TO U.S.G.S.?

AGENCY, DIVISION, ADDRESS, CONTACT PERSON, TELEPHONE:
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c. DOES THE AGENCY PUBLISH A REPORT FOR THE U.S.G.S. ON WATER USE?

(IF YES, ATTACH A COPY PLEASE)

d. DOES THE STATE/PROVINCE PUBLISH ITS OWN WATER DATA REPORT(S)?

a. IN WHAT FORM IS THE DATA ACCESSIBLE? (Circle One)
HARD COPY DATA SYSTEM OTHER (describe)

b. IF DATA SYSTEM. WHAT TYPE(S) OF HARDWARE IS BEING USED?
(MAKE, MODEL, OPERATING SYSTEM)

¢. WHAT TYPE(S) OF STORAGE IS USED? (DISK, TAPE)

d. WHAT TYPE(S) OF SOFTWARE IS BEING USED?

a. CAN THE DATA BE AGGREGATED/DISAGGREGATED READILY FOR REPORTING PURPOSES?

b. IS WATER USE DATA SPECIFIC TO THE GREAT LAKES BASIN AVAILABLE?

c. AT WHAT LEVEL(S) IS THE DATA AVAILABLE? (Circle all applicable)
COUNTY SUB-BASIN STATE

OPEN-ENDED QUESTIONS

EXPLAIN HOW YOUR DATA COLLECTION SYSTEM OPERATES.
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2. PLEASE GIVE ANY ADDITIONAL INFORMATION ABOUT YOUR STATE'S DATA SYSTEM(S) WHICH YOU
FEEL WOULD BE HELPFUL TO THE GLC IN MEETING ITS SURVEY OBJECTIVES (SEE TRANSMITTAL

LETTER)

3. IF AVAILABLE, PLEASE PROVIDE A FLOW CHART SHOWING ARRANGEMENT OF THE PRIMARY WATER
DATA COLLECTION AGENCIES IN YOUR STATE/PROVINCE.
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DEFINITIONS OF WATER USE & SUPPLY TERMS IN THE SURVEY

WATER SUPPLY TERMS

Public supply is water withdrawn for all
uses by public agencies and private water
company suppliers, delivered to users that do
not supply their own water. Water suppliers
provide water for a variety of uses such as
domestic, commercial, and industrial .

Self-supplied water is water withdrawn
from a surface- or groundwater source by a
user and not obtained from a public supply -

WATER USE TERM S

Commercial water use is water used by
hotels, motels, restaurants, office buildings,
commercial facilities, and institutions, both
military and civilian. The water may be ob-
tained from a public supply or be self
supplied.

Consumptive use of water is water that is
no longer available because it has been eva-
porated, transpired, incorporated into pro-
ducts or crops, consumed by man of live-
stock, or otherwise not available to be re-
turned to original flowage.

36

Domestic water use is the use of water for
pormal household purposes, such as drink-
ing, food preparation, bathing, washing
clothes and dishes, flushing toilets and
watering lawns and gardens.

Hlydroelectrig: power water use is the use
of water to drive turbines and generate elec-
tric power.

Industrial water use is restricted for the
purposes of the survey 1o industrial process
use such as steel making, chemical produc-
tion, paper production, mining, and petro-
leum refining. The water may be obtained
from a public supply or be self supplied or a
combination of both.

Irrigation water use is the artificial appli-
cation of self-supplied water on lands to
assist in the growing of crops and pastures.

Rural water use is water for self-supplied
domestic use, drinking water for livestock
and other uses such as dairy sanitation, eva-
poration from stock ponds and cleaning and
waste disposal.

Thermoelectric {p er is electric power
generated using il-fuel (coal, oil, or
natural gas), geothermal, or nuclear energy.




APPENDIX IV —— ILLINOIS
[ Water Use
I
Data Selr- 11ed {
Processing Public Supply Rural Irrigation Industrial Power
Stage
IEPA, IDOT-DWR IDOT-DNR
Agency ‘ DENR-SwS | DEOR-SS DER-oMS DENR-SNS PER-wS
| 1 U.5.F.G | v U.A uY.F - u.y
[ |
2 1900 1978 1978 1950 1880
Collection 3 ¥.0.C. ] w | v
T M.V V.E V.E N.V.E v
| s P.A,8.C.C c c P.A.C c
Ky D.N.Y Y Y D.NY Y
T D.MY Y Y D.Y Y
— - - = =
Recording i v
{by egency) 4 X - - X -
s N.T X X T nT
[} M.L X X N N
—l_ AN A A AN
2 Y.0 Y Y Y.0 Y
3 H.D.T.M H.D.T H.D,T 4.0, T u,0,T
Storage L
4 B B E B 4
5 Y Y Y 4 Y
[} T.C.8,I.U T.C.S.U T.C.S.U T.C.8.1,U T.C.8.U
1 F.C.U [~ c | 14 c
1951 1
rting i 1905 1978 980 1850
3 DENR-SWS DENR-SMS DENR-SWS DENR-S¥S DENR-SWS
| 4 S.W.F s, S.w S.W.F s.N
CODE KEY:
AGENCY RECORDING STORABE REPORTING
cy scronym Category 1: Reporting Frequency Cotogory I: Compyter Hardware Category I: Cycle or Year
A'(mc.o. DER = Owoartsent of 0 = dail " Az apinfroee F = f{gcal f!.'r
Environsental Resources) ® = sonthly Y= mainfrose C = calendar yoar
X * no significent data Y = yoarly N = microcomputer U = USES year
[ collectton done [ & inceraittent X = none N = not applicadle
A = available on request
COLLECTION Casupn;yw (‘;s Computer Software Cotagory 2: b.lqimfng Report
2 t

Category 2: Aversge Use Recording (]
F N = not applicadle

category !: Unit ot Neasursment L.
U = oillfon gallons per dey u-u”x A = 5AS
R 2 gallons per minute % = sonthly 0 = other commercial paciage Category 1: Agencies Reporting
0 = gallons per day Y 5 yoar) Y = system spacific to USeS
0 = gailong per montn ¥y uru‘l- X = none agency acronys
X = none

Y = gallons per year
Catogory 3: Record Users > 100,300 Cotegory j: Data Access
N = rard copy

Category ¢: Published Report

F = cubic teet gpd (10-day average)

G = gallons Y = yog 0 = disk Description

A = scre inches N = no T = cape S = gtate report

9 = cudic waters ser second A = afcrofiche W 2 with USES

¥ = various SI units Catagory 4: Winisua Regorting F = for USES
Quantity Category 4: Oata (Dis)aggregation X = none

Cacegory 2: Beginning Collection A = 10,000 gpd capecity

E= lu¥
] 0 = gifficult or not possible
¥ s variable

0 = 26 connections Category 5: Separate Great Lakes
Catagory 3: Typa of Flom E = 1,000 gpd withdroan Oata
¥ = withdrews F = 50,000 liters with Y = yog
0 = discharge confl1ct potencisl d=no
U = com ive use # = 10,000 lation
V = varisdle ¥ = not applicable Catagory §: Division
X = none T = tomnship/survey section
Cotegory 4: Degree of Accuracy . ¢ = county
E 2 estimete Cateogory 5: Source Description § = state/orovince
= voluntary ssesuresent N ¢ gource nase 3 1 sub-dasin

i = indivicusl user

T s source type
Y U 3 US6S mydrolagic unit

v
R * required ssesuresent
[

£ required setering X ® none
Category §5: Collection Prograe Category §: User Location
P = pereit A = scdress
A = sllacation R 2 a0 coordinate systes
S = survey . * latitude and Jongtitude
R = registration S 2 survey ‘usber
C = cooperative Rz river wile
U = supsrvigion X 3 none
L = Tegisiation
¥ 3 nat applicanle 37
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Category 1: Unit of Measuresent
U = ni)lion gallons per day
N = gallons per ainute
D = gellons per day
0 = gallons per month
Y = gallons per year

S = cubic feet per second

f = cubic feet

Q * cubic meters per second
¥ = various SI units

Catagory 2: g:gmﬂnq Collsction
te
Vs wariadie

;1 1
C‘:mf{"t:drmyrofFo-

8 = discharge
t ] ‘"
Vs vlrubiu o

Category 4: Degres of Accuracy
€= estimate

¥ = voluntary asasuresent

R = required Bassuresent

Nz required setering

Category §5: Collection Prograa
P = pgrait
A = pllocation
S = survey
R = registration
C = cooperative
U = gupervision
L v legisiation
K = not applicedle

Category 2: Average Use Recording
Fraguency
D= daﬂx
# = sonthly
Y = ysarl
Ve nril‘h

Category 3: Record Users > 100, 000
gpd (30-day average)
Yz yos
N =no

Catagory 4: Winieus Reporting
Quantity

A = 10,000 gpd capacity
§ = 100,000 gpd capacity
£ =1 aillton

Category 5: Sourca Descriprion
N = source nase
1 = source type
X = none

Category §: User Location
A = aoaress
R = sap coordinate systes
latitude ano longitude
survey nuaber
river aile
none

> DT

38

Coti 2: Cosputer Software
ST Swos

N = WU0S

A= SAS

0 = other cossercial package
Y = systes spacific

X = none

Cotegory 3: Data Access
N = hard copy

pe
A = sicrofiche
Category 4§: Deta (01s )aggregation
Ee® ou;
p = g4fficult or not possible
Category 5: Separste Great Lakes
Dete

Y yes
N =no

Lati §: Division
T = township/survey section
C = county
§ = gtate/province
§ = sub-dasin
1 = individus] user
U = USES mydrologic unit

APPENDIX V —— INDIANA
I
i Water Use
Data - : . Self-supplied
Progeulng Public Supply Rural Irrigation Industrial Power
1
I n.D K.D n.D ] u.D n.D
Jp—
v 1980 1980 - | - =
e— i
Collection |3 w.Db L L | %.D w.D
(— !
T4 i R.E R R R.E R.E
| e
|5 R t R R R R
T et || I
"1 Ny i - Ny My ny
2 Ny ny NY ny Y
3 Y Y 4 Y
Recording — M
(by agency) 4 B B B B B
5 N.T N.T N.T uT N.T
6 ] | ] ] ] ]
1 A A A A A
2 A A A A A
3 D D D D D
Storage ]
4 E E E E E
H Y Y Y Y Y
[} c.s.B c.s.B c.S.B C.S,B C.s.B
1 c c c C c
T 1085 1985 1085 1965 1985
Reporting T
3 INR DR DRR DNR DMR
i 4 S S S S S
CODE KEBY:
ASBICY RECORDING STORME REPORTING
Agency scronys Category 1: Raporting Frequency Cotegory 1: Cosputer Hardware Category 1: Cycle or Yesr
(e.g. DER = Departeent of D s daid " Az my apintrane F = figcal ysar
Environmenta) Resources) ne mt"ly U= sainfrane € = calendar year
X = no_significant dats rly N = aicrocosputer U = USES year
collection done [ = intaraittent X = nona ¥ = not applicable
A = available on request
COLLECTION Category 2: ;:W\MM fRaport
te

¥ = not appliceble
Category 3: Agencies Reporting
to US6S

agency acronym
X = none
Category 4: Published feport
Oescription
S = state report
N = with
F » for USGS
X = none




e e ey

APPENDIX VI

—— MICHIGAN

1 Water Use I
|
T
o ! [ Self-supplied ‘
Processing Public Supply l Rural J Irrigation Industrial | Power |
Stage | | |
| |
| |
J 1 u ‘ - | - - - ]
2 1940 ! - | 1058 - 1963 "
| Collection 3 w " [ v W "
‘—4__. n E v E I v
T P N S N s
T " - 1 - 1
2 o - Y - Y
3 N - ¥ - "
Recording _3_
(by agency) 4 X N X N X
s N.T - 8.7 - nT
s A - A - A
1 - - -
2 - N B -
3 0.7 - u.0,1 - i
storege ||| %2
4 - - D
s Y - Y - Y
[] c.85.B - C.8.B - c.S.B
1 c - c - c
r) - 1959 -
rting i 1979 1983
3 DNR - DR -
| 4 | s w S »
CODE KXEY:
ASENCY RECORDING STORASE REPORTING
acron: Catsgory 1: Reporting Frequency Cotegory !: Computer Hardware ayor{ le or Year
(e.g. DER !-Mrtnmt of 0 s dail - [ sinfraee Fzf sul t.‘y:
Environaental ) A = monthly Us= ninfrase C= ulmdu- mr
X = no significent data Y = yoarly N = picrocoaputer U = USGS yea
collection done [ = intereittent A 2 none LIEN .- lpplicablo
COLLECTION A evatlsdie on Category 2: Computer Soft e 2: Beginaing Aepor
A o wars e : nn t
7 A

I: Unit of Measuressnt
willion gallons per day
gallons per minute
gailons per dey
gallons per sonth
goilons 2er year
cubic faet oer sacond
= gubie feet
G = gallons
A = acre inches
Q = cubic esters per second
¥ = various Sl units

H
.x
0=
0=
Y=
§=
F

Category 2: g:qiminq Collection
te
Y s varisdle

Catogory 3: T of Flow
# = withdrows
0 = disenarge
¥ = congumptive use
¥ = varisgdle

Cotwy 4: Dmgree of Accuracy
= estimate

= valuntary wsdsurssent

= roquired masurement

= required eetering

P E TR

Cotogory 5: Collection Progras
perelt
allocation
sur
registration
cooperative
supervigion
lqillnﬂm
not applicadle

BrCcOmu» v
-nl-nu-

Category 2: Average Uss Recording
Fraquency
0= leK
Ty

Y = ygarl
L vlrnzlo

Category 3: Record Uswrs > 100,000
gpd (10-dey aversge)

Catagory 4: Minisus Rsporting

Quantity
A= 10,000 gpd uuﬂw
8 = 100,000 gpd capacity
C» ! aillion gpy
0 = 26 cornect
E = 1,000 qgﬂ withdrawn
» 50,000 )iters with
conflice potenttal
2 = 10,000 Tatfon
M = not spplicedle
X & none

Category 5: Source Description

Co(lpory §: user .ocation
* sgdress

l = map cwrdﬂuu systes
L * latitude and 'ongitude
S survey nuaber

R o river nila.

X = none

N = not applicadle

Category 3: Agencies Reporti
v to US6S ™

Category 4: Published Regort
Oescription

A = SAS

0 = other commercial kg

Y = system specific

X = none agency acronym
X'z none

Cotegory 3: (Osta Access

H = hard copy

0 = disk

T = tape S = state ~eport

A » qfcrofiche N = with USES
F = for USES
X « none

Catagory 4: Qata (Dis)aggregation
E= llI¥
0 = difffcult or not possible
Category S: Separata Great Lakes
Jata

Y 2 yog
& = no

Catagory §: Divisfon
r = township/survey section
= county
= geate/provinge
2 sub-dastn
2 ingividusl user
2 USGS mydrologic unit

Cemearc
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APPENDIX VIXI —_— MINNESOTA
Water Use
f Deta Self-supplied
Processing Public Supply Rursl Irrigation Industrial Power
Stage
Agency DMR USGS DNR DR DNR
1 0 - 0 0 1]
2 1947 - 1947 1847 1047
Collection 3 || w.D.U w W,D,U w.D.U ¥.D.U
4 V.R E V.R V.R V.R
| 5 P N P P P
1 Y - Y Y Y
! 2 Y - Y : Y Y
3 Y - Y A 4 Y
Recording i
(by agency) 4 A,C N A.C A.C A.C
5 NT - N.T R.T NT
8 H] - S s s
1 AN - AN AM AN
2 S - S S H
) \ - D.T b.T .
Sto 3 D.T D.T
4 E - E E E
5 Y - Y Y Y
] T.C.5.B - T.C.S.B T.C.5.B T.,C.5.B
1 c - [ c c
- 1950 1966 950
Reporting _2_ 1986 1
3 DNR - DNR DNR DR
4 s ] s 5 s
—— 1
CODE KEY:
ABBCY RECORD 6 STORAGE EPORTING —————————
Category 1: Reporting Frequency Category I: Computer Hardware Category 1: Cycle or Yeor
(e.g. DER = Departaent of D = dail " As® aainframe F = fiscel year
Environmenta] Resources Ne= mtxly U= seinfraee C = calendsr year
X = no_gignificant dsta Y = yoarly A = slcrocomputer U = USES year
collaction done 1 = intersittent X = nons ¥ = not applicable

COLLECTION
Cat 1: Unit_of Messuresent

A = gvailadle on request
Cotegory 2: Average Use Recording
Freavency

U = aillion gallons per day D= uﬂx
#t = gallons per minute W = sonthly
D = gallons per day Y = yoar)
0 = gallona per month Ye vnru‘h

Catogory 3: Record Users > 100,000
gpd {30-day average)

6 = gallons Y = yos
A = acra inches ¥=no
Q = cubic seters per second
V = various SI units Catagory d: Minimm Reporting
Quantity
Catogory 2: Baginning Collsction A = 10,000 gpd capacity
Date 8 = 190,000 gpo capacity
Y = vertable Cx 1 8100 gpy
0 = 26 connections
Cet 3: Yyr of Flow €= 1,000 withdrawn
W & withdraws F = $0,000 )iters with
0 = discharge contlict potential
Vs wm.?un use P = 10,000 lation
v » variable 4 = not appliceble
X = none

Category ¢: Degrea of Acturacy
E = estimate

¥ 2 voluntary asasurseent

R s required msssurement

= required metering

Catogory 5: Collection Progres

Category 5: Source Description
N = gource naee
T = source type
X = none

Catagory §: User Location

P a parait A = agdress

A = allocation B = map coordinate systea
= L = latitude end longitude

R = registration 5 = gurvey nuaber

C = cooperative R = river nile

U = gupsrvision X = nong

L = legislation

M = net applicable
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cat 2: Computer Software
ST s

N = WUOS

A= SAS

0 = other comsercial package
Y = gystea specitic

X = none

Category J: Dats Access
W= hard copy
D » disk
T = tape
W = eicrofiche

Category 4: Oate (Dis)aggregation
Es nn¥
p = gifticult or not possible
Category §5: Separate Great Lakes
Dete

Yo ye
Neno

Category 6: Division
T = tomnship/survey section
C = county
§ = grate/province
B = sud-basin
1 = individual user
U » USES hydrologic unit

Category 2: mimim fieport
{]
N = not applicable

Category 3: hgencies Reparting
to US6S
agency acronym
X s none

Category 4: Published Report
Deszription
$ = gtate report
¥ = with
F = for USGS
X = none




APPENDIX VIII —— NEW YORK
Water Use
Data Self- 1ied
Prots:euln Public Supply Rural Irrigation lmgm Power
j Agency Diie DEC DEC DEC FERC
| 1 D v 11 u
2 - - - v -
Collection 3 L] w w w ]
, Y N E - E "
| 3 P N - - P
| —
| 1 Y - Y Y "
' 2 Y - Y - "
Recording | > ¥ = = = v
(by agency) 4 D - N - -
3 T - - - 8T
) AN - - - L]
1 " - x N x
2 Y - Y Y Y
s D - D ) D
Storage JR.
4 E - E B E
5 N - N N N
T c - c c c
1 N - N N . N
2 - - - - -
Reporting i
3 - - - - -
‘I 4 X S X | X X
CODE KREY:
ABENCY RECORDING STORAGE REPORTING
Agency acronym Catagory 1: Reporting Frequency Category |: Computer Hardwers [~] 1: le or Yesr
(0.9, DER = Department of 0 = dail - Az asinfrone F = fiscel mr
Environsental Resources) L mtxly Us sinframe C = calendar ysar
X = no gignificant dats Y = yoarl N = saicrocosputer U = USGS year
collaction done [ = interaittent X = none 8 = not applicable
COLLECTION A available o t Ca 2: Computer Soft: Catogory 2 inning Repor
b 't or wre s nn t
S ¥ i e

Catagory !: Unit of Messuresent
U = afllion gallons per day
LK qq]'lm per minute
0 = gailons per day
0 = gallons per month
Y = gallons per yeer

cubic feet

geilons

acre inches

cubic seters per sscond
various S| units

Catsgory 2: g:gim!ng Collection
te
¥ = variadle

Catagory 3: ryr of Flow
Wz withdrawes
0 = gischarge
U = consusptive use
¥ = varianle

<O m o
R

Catogory 4: Degree of Accurscy
E 3 estimate
v = voluntary ssasureasnt
2 = ~squired measuremsnt
M : required estering

Cotegory 5: Collsction Progrea
2 x oerert

allocation

survey

~egistration

<o0Derative

supervision

‘egrslation

~ot spolicanle

& COmum

Category 2: Average Use Recording
Fraquency
0= wl;
‘ly

Nz aont
Y = yoar
V 2 varisble

Category 3: Record Users > 100,000
¢ 96d (30-day aversge)
e

N o
Category 4: Rinimua Reporting
it

Quantity

A 214,000 god capacity
B = 100,000 gpd capacity
C= ! nillion gpy
2 26 conneetions
= 1,000 q?d withdrewn
= 50,000 licers with

conflict potential
s 10,000 lation
= not aoplicatls
= none

Cotegory §: Source Osscription
N = gource nase
T = source type
X = none

“mo

EX 2

user Location
sdaress

D COOrdINATE system
latitude and longitude
Survey ‘usbe~

river gile

Cac
A
[]
L
S
R
X none
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N = WUOS

A = SAS

0 = other comsercial package
Y = systes specific

X = none

Category 3: Data Access
H 7 hard copy
D = disk
T = tape
N = afcrofiche

Ccermry‘l: Data (01s)eggragation

= g

0= ¢1f¥icult ar not oossidle

Cotegory 5: Separste Great Lakes
Gata

Y = yos
Nzno

Category §: Olviston
T = tomnghip/survey section
C = county
S = state/pravince
B = sub~dasin
[ = ingividua) user
U = USES nydroiogrc unit

N = not applicable
Category 3: Mencies Reporti
to USES "
QenCy acronys
A= none

Catagory 4:

Published Report
Oescription
state regort

with USG5

for USES




APPENDIX IxX —_—— OHICO
' ' Water Use .
H
Data t | i ! Self-supplied i
) Processing “ Public Supply | Rural : Irrigetion | Industrial H Power
i Stage . | ! ! !
\ o ) { t l .
1 i
; Agency | OEPA ) DAR OEPA.DNR l UsGs 5
! [ ; I i
i ) 1 v v v ‘. [ i
{ P2 1955 1985 1955 1955 | 19015 [
! — | i
! collection |3 w.D w w ¥.D | w l
| j—
' ) R.M E E v !
: s 3 ! ¥ K P.S s |
; T = i
" ! " - - i
3 —, ¥
] 2 \ D.M - - D.M - !
. |—| l
'3 N ;
Recording | Y N N
(by agency) 4 P N N | X
s N.T X X N.T | N.T
[} X X L.R -
1 A - - U
2 - - S.N
3 H.0,T H H H.D.T H.D.T
Storage 1
4 E E E
L] Y Y Y Y
6 C.S.B.U C,5.B C.S.B c.s.B c.s.B
1 [~ [ c [
2 1887 1987 1957 1975 -
Reporting .
3 DR DNR DNR DR DR
4 s S S S
|
CODE KEY:
AGERCY RECORDING STORAGE REPORTING -
Agency acronys Cotegory 1: Reporting Frequency Cavegory 1: Computer Hardwere Category 1: Cycle or Year
{e.g. OER = Department of D = dail As cy mainfrome F = fiscal yoor
Environmental Resources) A= mt‘ly U= mafnfrone C = calendar year
X = no_significant dats Y = ysorly N = picrocoaputer U = USES yeor
N = not applicable

collection gone
COLLECTION
Catagory 1: Unit of Ressurssent

U = »illion gallons per day
W = gellons per minute

D = gallons per dey

0 = gellons per month

Y = gallons per yesr

S = cubic feet per
= cubic teet

= gallons

= acre inches

= cubic sgters per second
= various Si units

F
6
A
Q
v

Cotagory 2: Beginning Collection
Oate

¥ z varisble

Cocogory 3: Ty?. of Flow
B = withdrawm

D = discharge
U = consumptive use
v & variable

Category 4: Dagree of Accuracy
E = estisate
¥ = voluntary ssasuressnt
R = required maasuresent
= reguirec mstering

Category 5: Callection Progras
P = perait
A = allocation
§ = gurvey
R = rogistration
C s cooperative
U * sypsrvision
L = legisistion
¥ = not applicanle

I = intersittent
A = available on request

Category 2: Average Use Recording
Frequency

[ lllﬂ{
M = monthly
Y £ your)
V= v.rhho

Catagory 3: Record Users > 100,000
gpd (30-day aversge)
Y = yos

N=no

Category 4: Winisus Reporting
Quantity

10,000 goa capacity

100,000 god capacity

1 aillion gpy

26 connsctions

1,000 ngd withdrasn

§0,000 litars with

conflict poteatisl

10,000 lation

not applicadbie

= none

XET TMMOO®>

Category 5: Source Description
N = source name
T = gource type
X = none

Category §: User Location
A * pdoress
M = ssp coorgindte systee
L = istitude sno longitude
S = survey nuabe”
R = river pile
X s none

X = none
Cat 2: Computer Software
ST s

N = BDS

A = SAS

0 = other cossercial packsge
Y = gystes specific

X = none
Cotagory 3: Dats Access
N s hard copy
0 = disk
T = tape

n = sicrofiche
Cacegory 4: Data (Dis)aggregation
[ 3] us;
D = ditficult or not possible
Cotagory 5: Separate Great Lakss
Oata

Y = yes
Mo

-] §: Diviston
T = township/syrvey section
C = county
§ = gtate/province
§ = gub-basin
| = ingividual user
U = USBS hydrologic unit

Category 2: B:I"""‘O fAeport
te
% = not applicable
Cotagory 3: Agencies Reporting
to USES
agency acronys

X = none
Category 4: Published Report
Description
S = state report
¥ s with USGS
F = tor USES
X = none



APPENDIX x —— PENNSYLVANIA

Water Use
Data s-ll-ﬁum
Processing Public Supply Rural Irrigation Indaatrial Powsr
Stage
o
! Agency DER DAg DER DER DER
1. D - Y Y u
2 1965 - 1977 1970 19077
Collection 3 ¥.D.U | w.0.U w.D.U w.D.U W.D.U
4 M.R B BV v B/V
3 A.P - S b c
1 MY - I I I
e | |
2 v - v v ! Y
3 Y N Y Y Y
Recording —
{by agency) 4 X N X X X
8 N.T - N.T N.T NT
s A,N.L.R - AML.R AM.L.R AM.L.R
1 A - A A A
2 Y - Y ) 4 Y
3 H.0.T - #.D.T D0, .D.T
Storage _—
4 B - E E E
S Y - Y Y Y
8 T.C.8.8.1.U - T.C.8.B.I,U T.C.8.8,1.U T,C,.8,8.1,0
1 c c Cc c C
- - 1901
Reporting i 1981 1961
3 DER - DER DER
4 S.w S, W S.W s.u s.w
CODE KEY:
ABENCY RECORDING STORAGE REPORTING
Agency ac! Cncyory l Reporting Frequency m 1: Computer Hardware Cat 1: Cycle or Yesr
(e.g DER = Dspartment of 0 = dail ™ cy sainfrose F = tiscal yoar
Env'runmnl Resources) A = sonthly sainfreee Cs cnlmr y.lr
X = no significant data Y = yearly l = aicrocomputer U=
collection done 1 = interaittent X = none N 2 not lpphcnbll
COLLECTION 4= evatlable oo t Ca 2: Compyter Sof Ca 2: Beg Report
£ : ter Joftwire cogory 2: innin
Category 2: Averaga Use Recording S%DS Date ¢
Category !: Unit of Ressuresent Frequancy N = WUO0S N = not eppliceble
U = oillion gailons per day D=“”K A = 5A5
4 % = gallons per sinyte N 1y 0 = other cossercial packag Category 1: Aqoncm Reporting
0 = gallons per day Y = ysart Y= :ysun specitic
Q= q.”ms per sonth ¥ = variable X = lccncy ICFMVI
I ¥ = ga'lons per year X = none
S = cubic fest per second Cotegory 3: Record Users > 100,008 Cotegary 3: 0ata Access
¢ = cubic feet qpd (30-day average) W = nard copy Category §: Sublighed Regort
5 = gailons Y z yes J = gisk Description
A = acre {nches ¥=ng T = tape § = state report
J = cubic meters per second A = microfiche ¥ = with
¥ = various SI units Category 4: Winimum Reporting F = for USES
Quantity Catagory 4: Oata (Dis)aggregation X = none
Category 2: Beginning Collsction A = 10,000 gpd capscity €= m¥
Dete g = 100,000 gpd capecity 0 = gifficult or not possible
¥ = variatie Cs1aillon oy
0 = 26 connections Category 5: Separate Great Lakes
C:rogory 3: Type of Flow £ = 1,000 gpd withdromwn Oata
= withdrawai F e 50,000 liters with Y= yes
J = du:mrge conflict patential LI ]
usz vl?t‘vl use » 2 10,000 populstion
¥ = voriadie ¥ = not appiicadble Catagory §: Division
X * none T 2 tomnship/survey section
.or.qory 4: Degres ot Accurscy € = county
= gst'mate Cotegory 5: Source Osscription 3 = state/province
\' = voluntary ssasuresent N source name 8 = gyo-basin
2 = -equired seasuremsnt T = gource type { = indtvidual user
| N = required seter ng X s aone § = JSES hyarologic unit
-"'VW‘Y 5: Collectton Program Cl(mry §: Jser Location
3 ogemtt 2 podress
A N allocation l * sap coordinate systee
7 5 turvey L = latitude end longttude
4 = ~egstration S * syrvey ‘usder
- ® couperat:ve Rz ~iver oo le
- = !uw?!"m ‘ 1 aone
; : |s .aton

ot 200 °cad e

t_ 43




APPENDIX XI —— WISCONSIN
l Water Use
|
Data Self-supplied |
Progelllm I Public Supply Rural Irrigation Industrial Power
tage s
|
Agency | DNR USGs DNR INR UsGs
1 G - G G -
2 1943 - 1945 1948 -
Collection 3 L} ] w L w
4 n E L] " E
i 5 P ! N P P -
1 N | - ] ] -
2 N - - . -
3 N - N - -
Recording I
(by agency) 4 X N B - N
S N,T - N.T T -
[} A - L L -
1 X - A -
2 } 4 - A 4 Y -
3 H - B.D ’.D -
Storage ()
4 D - E E -
S Y - Y Y -
[} S - c.s.B c.s8, -
1 N - N ] -
Reporting | 2 . ' : X =
3 } 4 - MR DR -
4 s H S S s
CODE KEY:
ABERCY RECORDING STORAGE REPORTING
acronym cati 1: Reporting Frequency Category 1: (omputer Hardware 1: Cycle or Yeor
(e.g. DER = Department of D?zﬂ . Az wy spinfrose F s figca) yoor
Environmental Resources M = ponthly U= asinframe C = calendsr year
X = no_significent dats Y = yoarly A = afcrocomputer U = USGS year
collection done 1 = ntersittent X = none N = not applicable
A = gvailable on recuest
COLLECTION Category 2: Computer Softwars Category 2: Qeginning Report
Category 2: Average lse Recording 5 = SWDS Oate
Category 1: Unit of Measurement Fraquency N = MUDS W = not spplicadble
U = aillion gallons per cay D = dail A= SAS
N = gallons per minute ne mthy 0 = other commercial package Cotegory 3: Agencies Reporting
D = galions per dey Y = yoar) Y = systes specific to USeS
0 = gallons per sonth Vs v.mll. X = none agency acromm
Y = gallons per yesr X = none
S = cubic fest per second Catagory 3: Record Users > 100,000 Cotagory 3: Oata Access
£ = cubic fest ood (30-dey aversge) K = hard copy Category 4: Published Report
6 = gollons Y=yes 0 = gisk Degcription
A = acre inches N=no T = tape § = state raport
Q = cubic meters per second A = aicrofiche W = with USES
v = various S units Category 4: Winimus Reporting F = for USES
Quantity Category &: Data (0is)aggregation X = none

Category 2: g':qiming Collection
te
¥ = variable

Cotagory 3: Tyr ot Flow
¥ = withdrasa
0 = gischarge
U = cons ive use
¥ = variable

Category 4: Degree of Accuracy
€ = estimate
¥ = volyntary msasurement
R = required measuremsnt
N = required agtering

Catogory 5: Collaction Progras
P = pereit

A = allocation

S = survey

R = registration
C = cooperative

U = gupervigion

L = legislation

# = not epplicatle

A = 10,000 gpe capacity
8 = 100,000 gpe capactty
€= 1eillion gpy
= 26 connections
= 1,000 gpd withdrawn
2 50,000 liters with
conflict potential
= 19,000 Iation
= not applicadle
none

nma

“=Eo

Category 5: Source Description
N = source naee
T = gource type
X = none

Category §: User Location
A = pddress
= sap coordinate systes
L = latitude and longitude
S = survay nuaber
R = rivar nile
X = none
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* obs:
D= d‘f¥icul! or not possible

Category 5: Saparate Great Lakes
Dats }

Y = yos
Nzno

Category §: Division
T = township/survey section
C = county

$ = state/pravince

§ = sub-basin

! & individual user

U = USES nydrologic unit




ONTARIO

APPENDIX XII

Water Use
Duta [ Solf-ng:usd
Processing Public supply Rursl Irrigation Industrial Power
Stage
Agency MEn En, NAP MEn MEn MEin,
’ X X X X xm
|‘ 1 v v v v v
[ 2 1961 1946 1081 1981 1961
! Collection 3 v v \4 v v
| 4 V.R v V.R V.R V.R
| 3 P R P P P
1 I 1 I I 1
| 2 v v v v v
! ry N N N
[ Recording | > - »
| {by agency) 4 ) 4 N F 4 | 4
/ E] N.T NT N.T N, T N.T
| L] ML N, L N.L N.L ML
1 A A A A A
2 Y Y 4 Y Y
3 BT 4T BT 2T 8.7
Storage ]
4 E E E E E
5 Y Y Y Y Y
[} C.8.B c.5.B C.8.B c.8.B c.8,B
| —
1 c c c c c
2 N N N N
Reporting Ml N
| 3 X X X X X
4 X I-I X X X X
CODE KEY:
AGENCY RECORDING STORASE - REPORTING
Agency acronys Category 1: Reporting Frsquency Category I: Compister Hardware agory 1: Cycle or Year
(e.g9. OFR = Dgpartment of 0 = datl A= "gz!scy aatnframe F = figcol ymar
Environsental Resources) A = aonthly us asinfraas C = calendar year
X x no gignificent data Y = yaarly B = microcomputer U= yoar
< collection done 1 = intermittent X = nons N = not applicabls
COLLECT Fom 4 = vetiadla on v ‘ Ca 2: Computer Sof [~ 2: Beg
5 o~ Softwere tegory 2: faning Report
Category 2: Averege Use Recording s"-”;ws . Oate ™
Cor J; Unit of Measuresent Frequency N = MUDS N = not applicable
U = aflion gailons per doy D=duﬂx A = SAS
R = gallons per sinute B = sonthly 0 = other commercial package Catagory 3: Agencies Reporting
0 = gallons per day Y 2 ysort Y = systes gpecific to USeS
0 = gallons per manth ¥ = variable X = none agency acronym
Y = gallons per year X'z none
$ = cudbic feet par second Category 3: Record Users > 100,000 Category 1: Deta Access
F = cuble feee 9pd (J0-day average) # = hard copy Category 4: Published Report
G 7 gaiions Y 3 yos 0 = disk Jescription
A = acre incnes N =no T = tape 5 = stata report
¢ * cubic msters per second N = afcrotiche W = with USG5
¥ 2 various S] units Category 4: Minimum Reporting F = for USSS
Quantity Category 4: Qata (Dis)sggregation X = none
Cacegory 2. Beginning Collection A = 10,000 gpa capacity . m¥
Jete 8 = 100,000 god capacity 0 = difficylt or not possible
¥ 2 variadle C=1afllion gy
0 = 26 connections Category 5: Separate Great Lakes
Catagory 3: Ty?. of Flow E = 1,000 qgﬂ W thdraen Data
% 2 e1thorave F = 50,000 liters with Y s yos
J 1 discharge sonfiice potential Nz no
U 1 conm tive use P = 10,000 lation
V= variasle 4 = not appitcenle Category 5: Divigion
X = none T * township/survey section
cotagory 4: Degree of Accuracy C * county
€ * estmate Category §: Source Jescription $ = stace/province
Y = voiuntary ssasuresent 4 3 gource nase 8 = sud-besin
A 3 required ssasuresent T = source type I = indivicua’ user
A = ~equired matering X = none U 2 JSES mydralogic unit
Cotegory 5: Collection Progras Category 3: user _ocetion
Pz parett A 1 aadress
4 = aliocation A = a4p coordinate systes
S * survey L 3 latitude snd (ONgTtude
] = registration S 2 survey nusoar
v * cooperative R 1 river mile
J % supervigion A 1 nong
L » legisiation
M = nat appifcanle
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APPENDIX XITI —— QUEBEC
I i
o Water Use i
i ;
1 =
. Date ) l i Self-supplied | !
' Processing v Public Supply Rural irrigetion Industrial Power |
; Stage | ! ;
Agency | ¥En i X X »En ¥Q '
§ fr Q i - - Q Q
f—
! ER 1981 ! = - M |
i o
! Collection 13 w.D.U - - w.D.u .0
. '—
4 v - - v R
. f— 1
; P8l L : - - P L
1 ) — v |
: S Y.A - - D D.A
i P v - - D o
i —
i Y - - N
" Recording 1> Y
(by agency) 4 X - - X X
L] N.T - - N.T N.T
i —
| | ] ML - - ML nL
11 A - - A A
2 Y - - Y Y
3 T - - T T
Storage I
4 E - - E E
L] N - - N N
[} Cc.B - b Cc.B c.B
1 c - - c c
2 - - - - -
Reporting —_
3 X - - X
4 X - - X X
CODE KEY:
ASENCY RECORDING STORAGE REPORTING
Agency acronys Category |: Reporting Freauency Cornyary I Computer Hardware Cotagory 1 Cycl- or Year
(e.g. DER = D»art—nt of 0 = dptl ™ mgcy infrase fs ﬁml
Environagntal Resources) R = gonthly u = spinfrone Cs= uluhr yur
X z no significent data Y = yoarly N = aicrocomputer U = US6S yesr
coilection I = interaittent X = none N = not applicable
A = gvailable on request
COLLECTION Gntm%z: Computer Softwars Catagory 2: lqiminq Report
Category 2: Average Use Recording S = SWIDS
Category 1: Unit of Neasurssent Frequency N = WROS N = not lmliublc
U = siilion gallons per dey 0 = dail A= SAS
ll ¢ellons per minute "= m!l, 0 = other cosmercial package Category 3: Apnciu Raporting
= gallons per day Y= yoarl Y = gystes spacific
0 = ga‘lons per sonth L vnriugh X = none qoncy lcronp
¥ = galions per yeor = none
§ = cubic feet per second Cquory 3: lhr.nrd Users > 100,000 Category 3: Dats Access
F = cubic ‘eet pd {30-day average) H = hard copy Catogory 4: Published Report
G = gaitons Yz yu D= d‘lk Description
A = acre inches N = no T8¢ : § = state report
¢ = cubic meters per second A= -lcroﬂcl’n W = with USGS
¥ = various Si units Category 4: Wintaua Reporting F = for USGS
Quantit c;rqary 4: Oata (Dis)aggregation X = none

Category 2: g:qmnlng Collsction
te
¥ = yertadle

Category 3: ?' of Flom
"= I“Mflﬂv
D = gischerge
U = consumptive use
v = varyable

Catagory 4: Degree of Accuracy
£ = sstimate
¥ = voluntary medsuresent
R = requirec ssasursment
= rpquirec setering
Catagory 5. Clollection Progras
P = parmit
A = allocation
S = gurvey
= registration
C * cooperstive
U = supervigion
L = isgislation
N = not spplicable

¥

A = 10,000 gpd capacity
B = 100,000 9pd capacity
€= 1 aillion gpy
0 = 26 connactions
E = 1,000 gpo withdraen
F = 50,000 liters with

conflict potential
P = 10,000 lation
¥ = not applicable
X s none

Catagory 5: Seurce Description
N = source name
7 = source type
X £ none

cuqm-y 6: user Location
= a0dress

837 COOrOINAtE Bystes

Jatitude and longitude

Survey number

river oile

none

MmN B
nwwan
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E=
D= mf¥1wlt of not possible
Category 5: Separate Sreat Lakes
Data

Y= yes
Nz no

Catogory 6: Division

T = township/survey section
= gounty
ulu/pﬂwim
sub-basin
indivious) user
USGS nyarologic unit

Cemtnny






