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Issues 1-39
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Notice of Contested Case Hearing on Application of
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for Chiropractors .............couiiiiiiiineiian..n 704
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See Chiropractic Examiners
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See Teachers
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Notice of Intent to Solicit Outside Opinion on a Code of
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Notice of Intent to Solicit Outside Opinion on Proposed
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Discrimination
Mortgage Interest Rates
Worker’s Compensation

Commercial Weighing and Measuring Devices
See Weighing and Measuring Devices

Community-Based Programs
See Mentally 111
Mentally Retarded

Community Corrections Act
Notice of Hearing on Proposed Rules Governing the
Implementation and Operation of the Community Cor-

reCtions ACt .. ... .. i i 576
Proposed Rules Governing the Implementation and Oper-
ation of the Community Corrections Act ................ 576

Community Health Services Act
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Services ACt. ... ... 259
Notice of Hearing on Proposed Rules Amending Pro-
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under the Community Health Services Act .............. 296
Proposed Rules Amending Procedures for Awarding
Grants and Establishing Standards under the Community

Health Services Act . ... .. ..., 296
Rules Amending Award Procedures and Establishing
Standards under the Community Health Services Act...... 1310

Comprehensive Health Insurance Act
Notice of Intent to Solicit Outside Opinion on Implemen-
tation of the Minnesota Comprehensive Health Insurance
Actof 1976 ..o e 1287

Confirmation, Certificates of
See Franchise Standards
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Notice of Intent to Solicit Outside Opinion on Federal
Construction Grants and State Construction Grant and
Loan Programs............ .. ... .. ... i 1441

Construction Permits
See Transmission Lines

Consumer Credit
See Conventional Home Loans

Continuing Medical Education
See Medical Education
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Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing Contracts for Deed ................... 478
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Rules Concerning Definitions and Eligibility Requirements
for Conventional Home Loans ........................ 933
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Notice of Public Information Meeting on the Environ-
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Second Publication ............ ... ..o i 34
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Corrections, Department of
See Community Corrections Act
Prisons

County Attorneys Council
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Notice of Meeting of the Board of Governors............ 1085
Credentials

See Human Services

Crippled Children
Notice of Intent to Solicit Outside Opinion on Health
Screenings of Children, Crippled Children Services, and
Cystic Fibrosis Program .............. ... ... ... ... 961

Critical Areas Planning Process
Notice Explaining the Critical Areas Planning Process. . ... 18
See also Mississippi River

Crossing Signals
Notice of Contested Case Hearings on Allocation of
Funds for Installation of Railroad Crossing Signals ....... 1182
See also Soo Line Railroad

Crow River
Rules Governing Designation, Classification and Manage-
ment of the North Fork of the Crow River in Meeker
COoUNY ..o 684
Erratum Affecting Rules Governing Designation, Classifi-
cation and Management of the North Fork of the Crow
River in Meeker County ........... ... ... iiiiiiann, 1120

Crow Wing River
Notice of Hearing on Proposed Rules Governing Inclusion
of the Crow Wing River in the Wild and Scenic Rivers

SYSEM oottt e 1404
Proposed Rules Governing Inclusion of the Crow Wing River
in the Wild and Scenic Rivers System .................. 1404

Cystic Fibrosis
See Crippled Children

Dairy Industry
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing Dairy Industry Unfair Trade Practices.... 478

Day Care
Notice of Hearing on Proposed Rules Governing Licensing
of Family Foster Care Services and Qualifications for
Group Day Care Personnel ........................... 1413
Proposed Rules Governing Licensing of Family Foster
Care Services and Qualifications for Group Day Care
Personnel ..... ... .. i 1414

Deaf Persons
Rules Governing Services for the Deaf ................. 575
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See Health, Department of
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See Gas Lamps
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Notice of Hearing on Proposed Rules Governing Dental
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Proposed Rules Governing Dental Care for Senior
CIIZENS .t e 585

Dentistry, State Board of

Rules of Operation ........... ... i, 624

Errata Affecting Rules of Operation .............. 1086, 1120
Detectives

Notice of a Meeting of the Board of Private Detectives

and Protective Agent Services ........................ 1016

Developmental Disabilities
" Notice of Request for Proposals Concerning Services for
Persons with Developmental Disabilities ................ 761
Notice of Request for Proposals Concerning Voluntary
Programs Assisting Persons with Developmental Dis-

abilities . ... o o 954

Request for Proposals on Development of Public Infor-

mation Campaigns ... ....vvvii e 1439
Dickinson

See Transmission Lines

Disabled Persons
See Developmental Disabilities
Financial Assistance

Discrimination
Educational
Notice of Hearing on Proposed Rules Prohibiting
Discriminatory Practices in Education .................. 524
Proposed Rules Prohibiting Discriminatory Practices
inEducation . ... . 524

Sex or Marital Status
Notice of Hearing on Proposed Rules Relating to Sex or

Marital Status Discrimination ...................... ... 278
Proposed Rules Relating to Sex or Marital Status Discrimi-
NAON .t s EEERETTRRR R 279

District Advisory Council
Rules Governing the District Advisory Council .......... 704

Dome Pipeline
Notice of Receipt of Petition for EIS Dome Pipeline
Project ... oo e 1273

Drought Aid

Executive Order No. 132 Creating the Governor's Task

Force on Drought Aid ......... ... ... ... .. ........ 1052
Drug Abuse
Notice of Intent to Issue Request for Proposals to Procure
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Education, Board of
See District Advisory Council
Handicapped Students
Transportation Safety Program

Education, Department of
See Code of Ethics
Discrimination
District Advisory Council
Handicapped Students
School Districts
School Superintendents
Teachers
Transportation Safety Program

Effluents
See Waste

Elections
Executive Order No. 134 Providing for a Writ of Special
Election to fill Vacancy in the Office of the State Scnator
of District 21 within the Counties of Kandiyohi, Redwood,
Renville and Yellow Medicine, State of Minnesota, and
of Special Primary Election to Nominate Candidates for
Said Office ............o i i 1092
Executive Order No. 137 Providing for a Writ of Special
Election to Fill Vacancy in the Office of Representative
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Pennington, Polk, Pope, Red Lake, Roseau, Stevens,
Swift, Todd, Traverse, Wadena and Wilkin, State of
Minnesota, and of Special Primary Election to Nominate
Candidates for Said Office ....................... ... 1161
Executive Order No. 140 Providing for a Writ of Special
Election to Fill Vacancy in the Office of the State Repre-
sentative of District 21B within the Counties of Kandiyohi,
Redwood, Renville, and Yellow Medicine, State of
Minnesota, and of Special Primary Election to Nominate
Candidates for Said Office ........................... 1280
See also Voter Registration
Voting Machines

Electric Companies
Rules Governing Internal Operation of Gas and Electric

COMPANIES . ..o vttt 270
Errata Affecting Rules Governing Internal Operation of
Gas and Electric Companies ............. ..o 604
Notice of Hearing on Proposed Rules Governing Reporting
Requirements for Electric Companies .................. 880
Proposed Rules Governing Reporting Requirements for
Electric Companies .......... ... 880

Notice of Heaging on Proposed Rules Governing Gas and
Electric Utilities Procedures Concerning Customer
. Service, Information and Complaints ................... 968
Proposed Rules Governing Gas and Electric Utilities
Procedures Concerning Customer Service, Information
and Complaints .......... ... o i 986
Errata Affecting Proposed Rules Governing Gas and

Electric Utilities Procedures Concerning Customer
Service, Information and Complaints . .................. 1256
Notice of Hearing on Proposed Rules Governing Lobbying
Expenditures for Gas and Electric Regulation ............ 968
Proposed Rules Governing Lobbying Expenditures for
Gas and Electric Regulation . .................. ... ... 1000
Notice of Hearing on Proposed Rules Governing Filing of
Annual Reports by Gas and Electric Utilities ............ 968
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Proposed Rules Governing Filing of Annual Reports by

Gas and Electric Utilities ............................ 998
Errata Affecting Proposed Rules Governing Filing of
Annual Reports By Gas and Electric Companies ......... 1256

Electric Generating Facilities
Notice of Intent to Solicit Outside Opinion on Amend-
ments to Rules Governing Certificates of Need for Electric
Generating Facilities .............. ... ... ..o ... 478
Notice of Contested Case Hearing Regarding Application
by Minnesota Power and Light Company and United
Power Association for a Certificate of Need for an 800
Megawatt Electric Generating Facility .................. 616

Emergency Services System
See Merit System

Energy Agency
See Electric Companies
Electric Generating Facilities
Gas Lamps
Need, Certificate of
Oil Pipelines

Energy Conservation
Notice of Hearing on Proposed Rules Governing Energy

Conservation Standards for Buildings .................. 1251
Proposed Rules Governing Energy Conservation Standards
for Buildings ............ ... ... .. 1251

Energy Emergency
Executive Order No. 138 Providing for Altered Work
Schedules for State Employees During the Energy

Emergency ............ 1200

Executive Order No. 141 Repealing Executive Order

No. 138 .. 1281
Engineer

See Architecture, Engineering, Land Surveying and Landscape
Architecture, Board of

Environment
See Aesthetic Environment Program

Environmental Assessment
Notice of Review of Environmental Assessment on Capitol
Building Annex in St. Paul ........... ... ... ...l 1356

Environmental Coordination Procedure Act
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing the Environmental Coordination Pro-

cedure ACt ..o 480
Notice of Hearing on Proposed Rules Governing the
Environmental Coordination Procedure Act.............. 730
Proposed Rules Governing the Environmental Coordi-
nation Procedure Act . ... i 732

Environmental Impact Statements
Notice Explaining the Environmental Impact Statement

Process . ... 17
Notice of Hearing Regarding Revisions in Rules Governing
Environmental Impact Statements ..................... 33
Notice of Hearing on Proposed Rules Assessing the Cost of
Preparing Environmental Impact Statements ............. 538
Proposed Rules on Assessing the Cost of Preparing
Environmental Impact Statements ..................... 539
Errata Affecting Proposed Rules on Assessing the Cost
of Preparing Environmental Impact Statements . .......... 617
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Operations in Olmsted County ........................ 1453
See also Dome Pipeline
Libraries

Metropolitan Waste Control Commission
Wooddale Shopping Center

Environmental Information Center
Notice of Establishment of Environmental Information
G . ottt 1335

Environmental Permit Coordination
Postponement of Public Hearing on Proposed Rules

Concerning Environmental Permit Coordination .......... 819
Notice of Hearing on Proposed Rules Concerning Environ-
mental Permit Coordination .......................... 914
Proposed Rules Concerning Environmental Permit
Coordination ........... ... i, 916

Environmental Quality Council

Members ........ ... . 17
Minutes of Meetings:
Actions Taken at June 3, 1976 Meeting ............ 18
Actions Taken at June 21, 1976 Meeting ........... 18
Actions Taken at July 13, 1976 Meeting .. .......... 172
Actions Taken at August 4, 1976 Meeting .......... 258
Actions Taken at September 14, 1976 Meeting ...... 561
Erratum Affecting Actions Taken at September 14,
1976 Meeting .. ............. i, 617
Actions Taken at October 12, 1976 Meeting......... 697
Actions Taken at October 29, 1976 Meeting......... 758
Actions Taken at November 9, 1976 Meeting ........ 858
Actions Taken at November 30, 1976 Meeting . ...... 953
Actions Taken at December 21, 1976 Meeting ....... 1014
Actions Taken at the January 7, 1977 Meeting ... .. .. 1120
Actions Taken at the January 21, 1977 Meeting ... ... 1152
Actions Taken at the February 8, 1977 Meeting .. .. .. 1273
Actions Taken at the March 8, 1977 Meeting . ....... 1352
Notice of Annual Hearing . ........................... 288
Notice of Negative Declaration on Planned Residential
Development in Maple Grove . .................... ... 1453

See also Copper-Nickel Project
Critical Areas Planning Process
Dome Pipeline
Early Notice System
Environmental Coordination Procedures Act
Environmental Impact Statements
Environmental Information Center
Environmental Permit Coordination
Environmental Review Program
EQC Monitor
Power Plants
Transmission Lines
Wooddale Shopping Center
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Environmental Review Program
Notice of the Environmental Review Program Distribution
List e 1354

EQC Monitor
Notice of Separate Publication of the EQC Monttor....... 1335

Errata
See Aid to Families with Dependent Children

Attorney General
Blind Persons
Crow River
Dentistry, State Board of
Electric Companies
Environmental Impact Statements
Environmental Quality Council
Flame Resistance Standards
Gas Companies
Gas Lamps
Highway Safety Standards
Land Use Planning
Legislative Aides
Merit System
Mississippi River
Need, Certificate of
Petroleum Carriers
Railroad Weighing Systems
Recreation Grants
Telephone Companies
Weighing and Measuring Devices

Ethical Practices Board, State
Notice of Meeting ... .ot 1448
See also Campaign Financing
Legislative Aides
Lobbyists
Political Candidates
Witnesses

Ethics, Code of
See Code of Ethics

Ethics in Government Act
See Lobbyists

Expert Witnesses
See Witnesses

Eye Protective Devices
Rules Relating to Motorcycle Operator Eye Protective
Devices. ... 183
Second Publication, Including Federal Standards ......... 210

Farm Security Program
See Farms

Farms

Notice of Hearing on Proposed Rules Governing the Farm

Security Program ............ .. 316
Proposed Rules Governing the Farm Security Program .... 316
Rules Governing the Farm Security Program ............ 1055

Federally Reporting Account
See Political Candidates

Feedlots

See Environmental Impact Statements
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Fifty-five Miles Per Hour Speed Limit
Notice Reproducing Governor’s Executive Order and
Commissioner of Highways Order Regarding 55 Miles
Per Hour Speed Limit ............................... 303

Finance, Department of
See Banks
Campaign Financing
Indians

Financial Accounting
See School Districts

Financial Assistance
Rules Governing Financial Assistance to the Aged, Blind
and Disabled ......... ... ... .. 812

Fire Marshal Division
See Flame Resistance Standards

Fires
Executive Order No. 129 Providing for Assistance to
County Officials of Minnesota ........................ 345
See also Flame Resistance Standards

Flame Resistance Standards
Rules Governing Flame Resistance Standards for Tents and

Sleeping Bags . ......... ... i 864
Errata Affecting Rules Governing Flame Resistance
Standards for Tents and Sleeping Bags ................. 962

Flood Control

See Environmental Impact Statements

Foster Care
Notice of Hearing on Proposed Rules Governing Licensing
of Family Foster Care Services and Qualifications for
Group Day Care Personnel ............... .. .. ... 1413
Proposed Rules Governing Licensing of Family Foster
Care Services and Qualifications for Group Day Carc
Personnel ... ... .. ... ... 1414

Franchise Standards
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing Renewals and Amending of Cable
Communications Franchises, and the Renewal of Certifi-
cates of Confirmation .............coouviiiuniennn. 697
See also Cable Communications Board

Fund Drive

See Humane Society

Fundraiser
See Campaign Financing

Gas Companies
Rules Governing the Internal Operation of Gas and Electric

COMPANIES . ..ottt 270
Errata Affecting Rules Governing the Internal Operation
of Gas and Electric Companies ....................... 604

Notice of Hearing on Proposed Rules Governing Gas and
Electric Utilities Procedures Concerning Customer Serv-
ice, Information and Complaints ...................... 968
Proposed Rules Governing Gas and Electric Utilities
Procedures Concerning Customer Service, Information
and Complaints ........... ... .. i 986
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Errata Affecting Proposed Rules Governing Filing of mployees o . ) .
Annual Reports by Gas and Electric Companies .......... 1256 Notice of Intent to SOI'.C" Outside Opinion on Amend-
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Proposed Rules Governing Lobbying Expenditures for Gas Internal Operation of
and Electric Regulation ................ ... 1000 Notice of Intent to Solicit Outside Opinion on Amend-
ments to Rules Governing the Operations of Health Care
Gas Lamps Facilities . .. ..o vvv ettt 741
Notice of ln{cm to Sol{cn Qutside Opinion on Proposed Management of '
Rules Governing Decorative Gas Lamps ................ 20 Noti f Solicit Outside Opini Amend
Notice "of Hearing on Proposed Rules Governing Deco- otice of “ntent to Soficit Qutside Upinion on Amend-
rative Gas Lamp Prohibition V;ni'mces 579 mcm; tol Rules Governing the Management of Health
o GRS e a tlities ... i i 4
Proposed Rules Governing Decorative Gas Lamp Pro- s, Cd;ej i;:l I:I:':M . i Oreanizations 740
hibition Variances ........... ... ... . oL 580 e also Health Maintenance Organizations
Errata Affecting Proposed Rules Governing Decorative
Gas Lamp Prohibition Variances ...................... 698 Health, Department of
Rules Governing Decorative Gas Lamp Prohibition Notice of Intent to Solicit Outside Opinion on Proposed
Variances .. ..ot 1265 Amendments to Rules Concerning Public Drinking Water
Supplies, Sanitation Standards for Hotels, Mass Gatherings
Governor, Office of the and Restaurants and Water Conditioners ................ 900
See Aesthetic Environment Program Proposed Repeal of Rules Concerning Cesspools, Dead
Appointments Commission Animal Disposal, Hatters Fur, Hogs: Industrial Cam'ps,
Chemical Dependency Migrant Labor Camps, Plumbers Licenses, Rendering
Code of Ethics Establishments, Slaughterhouses and Tourist Camps ...... 900
Drought Aid See also Crippled Children
Elections Grievance Procedures
Energy Emergency Health Care Facilities
Fifty Five Miles Per Hour Speed Limit Health Maintenance Organizations
Fires Hospitals
Health Coordinating Council Hun.mn Services
Heaith Planning and Development Merit System
Lost Child Transmission Lines
Lost Persons
Mississippi River Health Insurance
Natural Disaster _ See Comprehensive Health Insurance Act

Nursing Scholarships

Spanish Speaking People
Teachers Retirement Association
Transportation

Health Maintenance Organizations
Notice of Hearing on Proposed Rules Regulating Health

Maintenance Organizations ...................c..o.... 214
o . Proposed Rules Regulating Health Maintenance Organi-
Grain RatFS o . ZAONS © oottt et 215
See Truckers Association Rules Regulating Health Maintenance Organizations . . .. .. 908
. Rules Governing Health Maintenance Organization
Grievance Procedures EMplOyers ... ...ountneiee e 1202
Notice of Hearing on Proposed Rules Concerning the
Establishment of Grievance Procedures for Patients in .
Hospitals and Surgery Centers ........................ 889 Health Planning and Development )
Proposed Rules Concerning the Establishment of Grievance Execu_nve Order No. 60 Providing .f‘” Delegation of Hea'llh
Procedures for Patients in Hospitals and Surgery Centers .. 890 Planning and Development Authority to the State Planning
AGENCY .o 268
Handicapped Students Notice of Applica!ion by the State Planning Agency as the
Rules Governing the Transportation of Handicapped State Heallh_Plapmng and Development Agency ......... 202
Students .. ... 704 Secgnd Publlcam'on S ooty 221
Rules Governing Special Classes and Services for Handi- Notice of Apphca.uon for Renewal of Designation as the
capped CIldRen - .. o\ o s oo 1163 State Health Planning and Development Agency ......... 1448
Hatters Fur Health Services Act
See Health, Department of See Community Health Services Act
Hazardous Waste Health Standards
See Waste See OSHA
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Health, State Board of
See Crippled Children
Community Health Services Act
Grievance Procedures
Health Care Facilities
Health Maintenance Organizations
Hospitals

Heating Equipment

See Air Pollution

High Voltage Lines

See Transmission Lines

Higher Education Coordinating Board
See Nursing Scholarships

Highway Construction Funds
Notice of Hearing on Proposed Rules Relating to State

Aid Operations . ... ..o 586
Proposed Rules Relating to State Aid Operations . ........ 590
Order Adopting Rules Relating to Highway Construction

Funds ... oo 1084

Highway Safety Standards

Notice of Hearing on Proposed Rules Governing Highway

Safety Standards . ... ... ..o o 968
Proposed Rules Governing Highway Safety Standards . .. .. 971
Errata Affecting Proposed Rules Governing Highway

Safety Standards . ... .. ... o o 1256

Highways, Department of
See Bridges
Fifty-five Miles Per Hour Speed Limit
Highway Construction Funds

Hogs
See Health, Department of

Home Loans
Notice of Hearing on Proposed Rules Governing
Occupancy Requirements for Rented Housing, the Home
Improvement Grant Program and the Home Mortgage
Program ...... ... ... 1315
Proposed Rules Governing Occupancy Requirements for
Rented Housing, the Home Improvement Grant Program
and the Home Mortgage Program ..................... 1316
Seé also Conventional Home Loans

Hospitals
Notice of Hearing on Proposed Rules Governing a System
to Monitor Hospital Rates . .................o oo 832
Proposed Rules Governing a System to Monitor Hospital
RatES . ..o 832

See also Grievance Procedures

Hotel Sanitation
See Health, Department of

Housing
See Indians

Housing Finance Agency

See Home Loans
Indians
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Human Services
Notice of Hearing on Proposed Rules Governing Cre-

dentials for Human Services Occupations .. ............. 1311
Proposed Rules Governing Credentials for Human Serv-
ices Occupations . ......... ...t 1312

Humane Society
Notice Announcing Statewide Fund Drive by the Minne-
sota Society for the Prevention of Cruelty ............... 24

Income Maintenance
See Aid to Families with Dependent Children

Income Tax Regulations
Notice of Hearing on Proposed Income Tax Rules ........ 65
Proposed Income Tax Rules .......................... 65

Index
See Subject Matter Index

Indians

American

Emergency Rules Governing American Indian Housing . ... 208
Notice of Extension of Emergency Rules Governing
American Indian Housing . .................. ... ... .. 742
Notice of Hearing on Proposed Rules Governing American
Indian Housing ......... ... ... ... .. i 854
Proposed Rules Governing American Indian Housing ... .. 855
Red Lake

Notice of Hearing on Proposed Rules Governing Adminis-
tration of Red Lake Indian Appropriation ............... 254
Proposed Rules Governing Administration of Red Lake
Indian Appropriation ............. ... .. o 254

Notice of Cancellation of Hearing on Proposed Rules

Governing Administration of Red Lake Indian Appropri-

AHON oL 481
See also Teaching, Board of

Industrial Camps
See Health, Department of

Industrial Waste
See Waste

Installation Permit
Notice of Receipt of Application for a Natural Resource
Management and Development Permit.................. 923

Insurance
See Comprehensive Health Insurance Act
Discrimination
Worker’s Compensation

Interest Rates
See Mortgage Interest Rates

Interstate 94

See Environmental Impact Statements

Intoxicating Liquor Act
See Liquor

Intoxication
See Chemical Tests for Intoxication
Intoxicating Liquor Act
Liquor
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Jails

See¢ Prisons

Labor and Industry, Department of
See OSHA
Wage Rates

Land Surveyor
See Architecture, Engineering, Land Surveying and Landscape
Architecture, Board of

Land Use Planning
Rules Governing the Land Use Planning Grant Program ... 612
Errata Affecting Rules Governing the Land Use Planning
Grant Program........ ... ... it 698, 819

Landscape Architecture
Rules Concerning Examination of Landscape Archi-
tecture Applicants ........ ... .. . ... it 180
See also Architecture, Engineering, Land Surveying and Landscape
Architecture, Board of

Legislative Aides
Advisory Opinion No. 34 Regulating Funds Used for

Hiring a Legislative Aide ............................ 1084

Erratum Affecting Advisory Opinion No. 34 Regulating

Funds Used for Hiring a Legislative Aide ............... 1153
Libraries

Notice of Receipt of Petition for EIS on Proposed Duluth

Public Library . ... 1293

License Plates
Notice of Hearing on Proposed Rules Regulating the
Manufacture and Distribution of Personalized License

Plates ... oo e 199
Proposed Rules Regulating the Manufacture and Distri-
bution of Personalized License Plates .................. 199
Rules Regulating the Manufacture and Distribution of
Personalized License Plates .......................... 1035
Notice of Hearing on Proposed Rules Governing Issuance
and Transfer of Personalized License Plates ............. 1136
Proposed Rules Governing lssuance and Transfer of
Personalized License Plates .......................... 1137
Liquor
Notice of Hearing on Proposed Rules Governing Adminis-
tration of the Intoxicating Liquor Act .................. 1071
Proposed Rules Governing Administration of the Intoxi-
cating Liquor Act ... ... ... . i 1071

Cancellation of Hearing and Notice of Intent to Solicit
Outside Opinion on Proposed Rules Governing Adminis-
tration of the Intoxicating Liquor Act .................. 1152

Livestock Dealers
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing the Livestock Market Agency and Dealer
Licensing Program.................................. 508

Livestock Sanitary Board
See Bovine Brucellosis
Turkeys

Lobbyists

Notice of Receipt of Request for Advisory Opinion on
Lobbyist Reports .............. ... ... i, 21
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Draft Advisory Opinion No. 32 Concerning the Definition,

Registration and Reporting of Lobbyists ................ 895
Amendments to Advisory Opinion No. 32 Concerning the
Definition, Registration and Reporting of Lobbyists....... 1083

Advisory Opinion No. 33 Concerning the Definition of
‘‘Lobbyist’” According to the Ethics in Government Act ... 1191
See also Electric Companies
Gas Companies

Local and Urban Affairs, Office of
See Land Use Planning

Lost Child

Emergency Executive Order No. 128 Governing As-
sistance to Officials of Cass County.................... 32

Lost Persons
Emergency Executive Order No. 139 Providing for As-
sistance to Officials of Polk County .................... 1200

Marijuana
See Drug Abuse

Marital Status Discrimination
See Discrimination

McLeod County
See Public Waters

Medical Education
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing Continuing Medical Education.......... 817

Medical Examiners, State Board of
See Medical Education

Meeker County

See Crow River

Mentally Il

Rules Governing Community Based Residential and Non-
Residential Services for Persons Who Are Mentally Il .... 519

Mentally Retarded

Notice of Hearing on Proposed Rule Governing Services

to the Mentally Retarded . . .. ......................... 282
Second Publication .......... ... .. ...l 501
Proposed Rule Governing Services to the Mentally
Retarded ........ ... ... 282
Second Publication ............... ... ...l 502
Notice of Cancellation of Public Hearing for Proposed
Rule Governing Services to the Mentally Retarded ....... 336
Rule Governing Services to the Mentally Retarded ....... 1345
Rule Governing Community Based Programs for the
Mentally Retarded ...................... ... . .... 522
Notice of Hearing on Proposed Rules Governing a Program
for Children Who Are Mentally Retarded ............... 583
Proposed Rules Governing a Program for Children Who
Are Mentally Retarded ...... ... ... ... ... .. ..... 584
Rule Governing a Program for Children Who Are
Mentally Retarded ......... ... ... ... .. ... . ..., 1206

Notice of Hearing on Proposed Rules Governing Determi-
nation of Welfare Per Diem Rates for Providers of Resi-
dential Services for the Mentally Retarded .............. 1001
Proposed Rules Governing Determination of Welfare Per
Diem Rates for Providers of Residential Services for the
Mentally Retarded ................ .. ... .o oo 1002
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Merit System
Notice of Hearing on Proposed Rules Governing Merit
System Procedures for the Department of Health ......... 416
Proposcd Rules Governing Merit System Procedures for
the Department of Health ............................ 418
Rules Governing Merit System Procedures for the Depart-
mentof Health........ ... ... . ... . 1162
Notice of Hearing on Proposed Rules Governing Merit
System Procedures for the Department of Public Safety ... 432
Proposed Rules Governing Merit System Procedures for
the Department of Public Safety ....................... 434
Rules Governing Merit System Procedures for the Depart-
ment of Public Safety ............... ... ... ... o 1179
Notice of Hearing on Proposed Rules Governing Merit
System Procedures for the Department of Public Welfare .. 444
Proposed Rules Governing Merit System Procedures for
the Department of Public Welfare ..................... 446
Rules Governing Merit System Procedures for the Depart-
ment of Public Welfare .............................. 1180
Errata Affecting Proposed Rules Governing Merit System
Procedures for the Department of Public Welfare ......... 1256

Metropolitan Council
See Metropolitan Significance

Metropolitan Significance
Notice of Hearing on Proposed Rules Governing Matters
of Metropolitan Significance . ......................... 22
Notice of Hearing on Proposed Rules Governing Review
of Proposed Matters of Metropolitan Significance ........ 1210
Proposed Rules Governing Review of Proposed Matters
of Metropolitan Significance .. ................ ... ... 1210

Metropolitan Waste Control Commission
Notice of Receipt of EIS Preparation Notice on the Metro-
politan Waste Control Commission Facilities Plan . ....... 1293

Migrant Labor Camps
See Health, Department of

Milk
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing Grading Procedures for Milk ........... 288
Notice of Hearing on Proposed Rules Governing Standards,
Grades and Price Differentials for Milk and Cream ....... 911
Proposed Rules Governing Standards, Grades and Price
Differentials for Milk and Cream . ... .................. 911

Mineland Reclamation
Notice of Intent to Solicit Qutside Opinion on Proposed
Rules Governing Mineland Reclamation ................ 617

Minnesota Power and Light Company
See Electric Generating Facilities

Minnesota River
Notice of Hearing on Proposed Rules Relating to the
Designation, Classification and Management of the Minne-
sota River in Lac Qui Parle, Yellow Medicine, Chippewa,
Renville and Redwood Counties....................... 320
Proposed Rules Relating to the Designation, Classifi-
cation, and Management of the Minnesota River in Lac
Qui Parle, Yellow Medicine, Chippewa, Renville and
Redwood Counties . .. c.cooor it 321

Minnesota State Fair
Notice of Meeting of Managers of the Minnesota State
BT oot e 259
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Minnesota Wild and Scenic Rivers System
See Wild and Scenic Rivers System

Mississippi River
Rules Relating to the Designation, Classification and Man-
agement of the Mississippi River in Stearns, Wright, Anoka,

and Hennepin Counties .............................. 350
Executive Order No. 130 Designating the Mississippi River
Corridor a Critical Area ............................. 656
Executive Order No. 130 (As Amended), Designating the
Mississippi River Corridor a Critial Area ............... 768

Errata Affecting Executive Order No. 130 (As Amended)
Designating the Mississippi River Corridor a Critical Area 924
Executive Order No. 130A Amending Executive Order 130
by Correcting the Legal Description of the River Corridor and
Adding Two Sections .............. ... .. ........ 796
Executive Order No. 130B Amending Executive Order 130
by Correcting the Legal Description of the River Corridor and
Adding One Paragraph to the Legal Description of the
Mississippi River Corridor District . .................... 932

Mobile Homes

Notice of Hearing on Proposed Rules Governing Installation

of Mobile Home Support and Tie-Down Systems .. ....... 638
Proposed Rules Governing Installation of Mobile Home Sup-
port and Tie-Down Systems .............. ... oun.. 638

Mortgage Interest Rates

Notice of Mortgage Interest Rate for August '76 ......... 35
Notice of Mortgage Interest Rate for September 76 .... .. 289
Notice of Mortgage Interest Rate for October "76 ........ 508
Notice of Mortgage Interest Rate for November '76 ... ... 698
Notice of Mortgage Interest Rate for December 76 .. .. .. 817
Notice of Mortgage Interest Rate for January 77 ..... .. .. 953
Notice of Mortgage Interest Rate for February 77 ...... .. 1120
Notice of Mortgage Interest Rate for March *77 ........ .. 1271
Notice of Mortgage Interest Rate for April 77 ........... 1352
Mosquitoes

See Environmental Impact Statements

Motor Vehicles
See Bicycles
License Plates
Noise Limits

Motorcycles
See Eye Protective Devices

MSAR
See State Register, Office of the

Mycoplasma
See Turkeys

Natural Disaster
Executive Order No. 102A Amending Executive Order
No. 102 by Restating Sections of Appendix [, Natural
Disaster Assignments ...................... e 1034

Natural Gas
Notice of Intent to Solicit Outside Opinion on Differences
in Natural Gas Rates . ............. . ..ot 289

Natural Resource Development
See Installation Permit
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Natural Resources, Department of
See Crow River
Crow Wing River
Mineland Reclamation
Minnesota River
Mississippi River
Nose Emission
Parks
Public Waters
Rum River
Wild and Scenic Rivers System
Wildlife

Need, Certificate of
Notice of Contested Case Hearing Concerning Application
by Northern States Power for a Certificate of Need ....... 479
Rules Governing Content of Applications and Criteria for
Assessment of Certificates of Need for Oil Pipelines,
Refineries and Storage Facilities. . ................ .. ... 705
Errata Affecting Rules Governing Content of Applications
and Criteria for Assessment of Certificates of Need for Oil
Pipelines, Refineries and Storage Facilities......... 1086, 1255
Rules Governing Certificate of Need and Criteria for
Assessment of Need for Large Coal Storage Facilities ... .. 1302
Notice of Contested Case Hearing on Application by
Koch Refining Company for a Certificate of Need for a
Large Oil Storage Facility .. .......................... 1357
See also Electric Generating Facilities

Noise Emission :
Rules Relating to Noise Emission Levels from Snow-
mobiles ... ... 182

Noise Limits
Notice of Hearing on Proposed Rules Governing Noise

Limits for Motor Vehicles ........................... 815
Proposed Rules Governing Noise Limits for Motor
Vehicles .......... ... 815

North Western Transportation Co.
Notice of Contested Case Hearing on Application of
Chicago and North Western Transportation Company to
Retire and Remove 254.5 Feet of 1.C.C. Track No. 72
Located in Plymouth, Minnesota . ..................... 1292
Notice of Contested Case Hearing on Application of A.B.
Grain and Feed Company for Lateral Clearance Variances
at Their Plant in Gaylord, Minnesota, on Trackage Served
by the North Western Transportation Company .......... 1290
Notice of Contested Case Hearing on Application of
Chicago and North Western Transportation Company to
Retire and Remove I.C.C. Track No. 9, 2400 Feet in
Length, Located at Clarkfield, Minnesota .............. 1289

Northern States Power
See Need, Certificate of
Transmission Lines

Nuclear Pharmacy
See Pharmacies

Nursing Assistants
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing Nursing Assistant Training Programs .... 480
Notice of Hearing on Proposed Rules Governing Nursing
Assistant Training Programs for Employees of Nursing

Homes ...... ... ... . i 1221

Proposed Rules Governing Nursing Assistant Training

Programs for Employees of Nursing Homes ............. 1222
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Nursing Homes
Notice of Hearing on Proposed Rules Determining Welfare

Per Diem Rates for Nursing Home Providers ............ 543
Proposed Rules Determining Welfare Per Diem Rates for
Nursing Home Providers ............................. 544

See also Nursing Assistants

Nursing Scholarships
Executive Order No. 143 Transferring the Processing of
Nursing Scholarships from the State Board of Nursing to
the Higher Education Coordinating Board ............... 1344

Nursing, State Board of

See Nursing Assistants

Occupational Safety and Health Act
See OSHA

Oil Pipelines

Notice of Contested Case Hearing Concerning Minnesota

Pipe Line Company’s Proposed Oil Pipeline Facility ... ... 953
Notice of Contested Case Hearing on Oil Pipeline Facility
Proposed by Williams Pipeline Company ............... 1044

See also Need, Certificate of

Oil Storage Facilities
See Need, Certificate of

Qil Refineries
See Need, Certificate of

OSHA
Emergency Rule Adopting Federal Emergency Temporary
Occupational Safety and Health Standards .............. 182
Notice of Hearing on Proposed Rules Regarding Inclusion
by Reference of Federal OSHA Regulations ............. 1285
Proposed Rules Regarding Inclusion by Reference of
Federal OSHA Regulations . .......................... 1285

Outdoor Advertising Control Act
Notice of Contested Case Hearing Concerning a Violation
of the Minnesota Outdoor Advertising Device Control
ACU L 1449

Pacific Railroad Company
Petition Filed by the Chicago, Milwaukee, St. Paul and
Pacific Railroad Company for Authority to Discontinue
Agency Service at Le Center, Minnesota, Making
Le Center a Prepay/Carload only Non-Agency Station,

and to Retire and Remove the Depot Building ........... 1438
Parks

Notice of Intent to Solicit Outside Opinion on Policies

for Managing State Parks ........... ... ... ... ... 1271

Parks and Recreation Division
See Crow River

PCBs
See Polychlorinated Biphenyls

Peace Officers

Rules Concerning Peace Officer Training and the
Reimbursement Program ................ ... ... . ... 60 ‘
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Per Diem Rates
See Mentally Retarded
Nursing Homes

Permit
See Installation Permit

Permit Truckers Association
See Truckers Association

Pesticides
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Concerning the Management and Use of Pesticides .. 289

Petroleum Carriers
Notice of Hearing on Proposed Rules Governing Regu-

lation of Petroleum Carriers .......................... 968

Proposed Rules Governing Regulation of Petroleum

CaImiErS . oo 970

Erratum Affecting Proposed Rules Governing Regulation

of Petroleum Carriers ........... ... ... . i 1256
Pharmacies

Notice of Hearing on Proposed Rules Relating to Pharmacy
Licenses, Continuing Education Requirements, Pharmacy
Internship and Practice and Nuclear Pharmacy ........... 1137
Proposed Rules Relating to Pharmacy Licenses, Continu-
ing Education Requirements, Pharmacy Internship and
Practice and Nuclear Pharmacy ....................... 1138

Pharmacy, Board of
See Pharmacies

Pipeline
See Oil Pipelines

Planning Agency, State
See Developmental Disabilities
Environmental Impact Statements
Health Planning and Development
Land Use Planning
Rail Service Improvement
Recreation Grants

Planning and Research Division
See Milk

Plumbers Licenses
See Health, Department of

Political Candidates
Request for Advisory Opinion on Filing Requirements
for Prospective Political Candidates and Use of Surplus
Funds from a Federally Reporting Account .............. 1190

Pollution Control Agency

See Air Pollution
Construction Grants
Installation Permit
Noise Limits
Polychlorinated Biphenyls
Sewage
Waste
Water Pollution
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Polychlorinated Biphenyls
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing the Use of Polychlorinated Biphenyls .... 509
Notice of Public Meetings on Proposed Rules Governing
Label Requirements and Issuance of Exemptions for Use of
Polychlorinated Biphenyls .. ........ ... ... ... ... ... 817

Poultry
See Turkeys

Power Plants

Notice Describing Power Plant Siting Policy ............ 17
Notice of Hearing Concerning Selection of Site for

St. Louis County Power Plant ........................ 19
Second Publication ........ ... ... ... i 34

Prevailing Wage Rates
See Wagce Rates

Primary Election
See Elections

Prisons
Notice of Hearing on Proposed Rules Governing the
Operation and Management of Holding Facilities, Lock-
ups, Jails and Adult Corrections Facilities. . ............. 1375
Proposed Rules Governing the Operation and Management
of Holding Facilities, Lockups, Jails and Adult Corrections
Facilities . ... ..ot e 1376
See also Community Corrections Act

Private Detective and Protective Agent Services,
Board of

See Detective

Property Taxes
Rules Concerning Property (Ad Valorem) Taxes ......... 718

Protective Agent
See Detective

Psychologists
Adopted Rules Governing Licenses for Psychologists ..... 1118
See also Code of Ethics

Psychology, Board of
See Psychologists

Public Drinking Water
See Health, Department of

Public Safety, Department of
See Bicycles

Chemical Tests for Intoxication
Eye Protective Devices
Flame Resistance Standards
License Plates
Liquor
Merit System

Public Service Commission
See Public Service, Department of

Public Service, Department of
See Charitable Contributions
Electric Companies

Page 1471
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Gas Companies

Highway Safety Standards
Lobbyists

Natural Gas

Petroleum Carriers

Railroad Weighing Systems
Telephone Companies

Truckers Association

Weighing and Mcasuring Devices

Public Waters
Notice of Intent to Solicit Qutside Opinion on Proposed
Rules Concerning Designations of State Watercourses and
Water Basins as Public Waters . ....................... 760
Notice of Intent to Solicit Outside Opinion Regarding the
State Waterbank Program and Methods of Indemnifying
Farmers for Not Draining Public Waters ................ 1015
Notice of Hearing on Proposed Rules Regarding Desig-
nation of the Public Waters of McLeod County and Dele-
gation of Certain Permit Authority to the McLeod County
Board of Commissioners............................. 1036
Proposed Rules Regarding Designation of the Public
Waters of McLeod County and Delegation of Certain
Permit Authority to the McLeod County Board of
Commissioners .. .. ... ... .o i 1036
Notice of Hearing on Proposed Rules Governing the Desig-
nation of Redwood County Public Waters . .............. 1326
Proposed Rules Governing the Designation of Redwood
County Public Waters . ......... ... ... ... ... ... 1327

Public Welfare, Department of
Rule Repealing DPW7,27,29,48,50.................... 812
See also Aid to Families with Dependent Children
Chemical Dependency
Chemical Tests for Intoxication
Deaf Persons
Dental Care
Drug Abuse
Financial Assistance
Foster Care
Indians
Mentally 1l
Mentally Retarded
Merit System
Nursing Homes
Senior Companion Program
Social Services Program

Publication Schedule
See State Register, Office of the

Pupil Safety

See Transportation Safety Program

Rail Service Improvement
Rules Governing Implementation of the Minnesota Rail
Service Improvement Program . .................... ... 753

Railroad Weighing Systems

Notice of Hearing on Proposed Rules Governing Rail-

road Weighing Systems .. ................ .. ... ... 968

Proposed Rules Governing Railroad Weighing Systems .... 971

Erratum Affecting Proposed Rules Governing Railroad

Weighing Systems ........... ... i i 1256
Railroads

Notice of Oral Arguments Permitted Regarding Railroad

Changes in East Grand Forks, Le Center and Henning . ... 1438
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See also Burlington Northern, Inc.
Crossing Signals
Pacific Railroad Company
Rail Service Improvement
Revenue Waybilling
Soo Line Railroad

Recreation Grants
Notice of Hearing on Proposed Rules Governing Adminis-

tration of Federal and State Outdoor Recreation Grants .... 44
Proposed Rules Governing Administration of Federal and
State Outdoor Recreation Grants ...................... 44
Errata Affecting Proposed Rules Governing Adminis-
tration of Federal and State OQutdoor Recreation Grants . ... 202
Rules Governing Administration of Federal and State
Outdoor Recreation Grants . ................ ... ...... 1282
Errata Affecting Rules Governing Administration of
Federal and State Qutdoor Recreation Grants ............ 1358

Red Lake Indian

See Indians

Redwood County
See Public Waters

Referendum
See Teachers Retirement Association

Rendering Establishments
See Health, Department of

Residential Services
See Mentally 111

Restaurant Sanitation
See Health, Department of

Retirement
Laws
Notice of Meeting to Consider Proposals for Changes to
Retirement Laws ........ ... i 290
System, Minnesota State
Notice of Meeting of Board of Directors . ............... 36
Notice of Quarterly Meeting of Board of Directors ....... 743
Notice of Special Meeting of Board of Directors ......... 858
Notice of Meeting of the Board of Directors . ............ 1016
Notice of Board of Directors Meeting .................. 1152

See also Teachers

Revenue, Department of
See Income Tax Rules
Property Taxes

Revenue Waybilling
Notice of Contested Case Hearing Concerning Dis-
continuance of Revenue Waybilling at the Twin Cities
Terminal of the Minnesota Transfer Railway Company .... 924

Rivers

See Crow River
Crow Wing River
Minnesota River
Mississippi River
Public Waters
Rum River
Wild and Scenic Rivers System
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Roseau County
See Transmission Lines

Rulemaking Procedures
See Attorney General
Cable Communications Board

Rum River
Notice of Intent to Solicit Outside Opinion on the Inclusion
of the Rum River in the Minnesota Wild and Scenic
Rivers System ....... ... . i 562

Safety Education

See Transportation Safety Program

Safety and Health Standards
See OSHA

St. Louis County
See Power Plants
Transmission Lines

School Districts
Notice of Hearing on Proposed Rules Governing Financial
Accounting Reporting Requirements for Minnesota School

Districts ... oo 413
Proposed Rules Governing Financial Accounting
Reporting Requirements for Minnesota School Districts ... 413

Notice of Intent to Solicit Outside Opinion on Rules
Governing School District Balance Sheets, Account
Groups and the Verification Procedures Used in Con-
firming Statutory Operating Debt ...................... 1352

School Nurses
See Teachers

School Superintendents
Notice of Intent to Solicit Outside Opinion Regarding
Licensing of Superintendents of Schools, Assistant Super-
intendents, Principals and Assistant Principals ........... 1448

Secretary of State
See Voter Registration
Voting Machines

Security Program
See Farms

Seeds
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing the Labeling of Seeds and the Analysis
of Seed Samples ........ ... . i 616
Notice of Hearing on Proposed Rules Governing Deletion
of Seed Tax Permit Number and Changes in Laboratory
Testing Fees Schedule .. ......... ... .. .. ... ... 757
Proposed Rules Governing Deletion of Seed Tax Permit
Number and Changes in Laboratory Testing Fees
Schedule ... ... ... . 757

Senate
See Elections

Senior Citizens
See Dental Care
Financial Assistance
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Senior Companion Program
Notice of Hearing on Proposed Rules Governing Adminis-

tration of the Minnesota Senior Companion Program . ... .. 254

Proposed Rules Governing Administration of the Minne-

sota Senior Companion Program ...................... 254
Sewage

Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing Installation and Operation of Individual
Sewage Treatment Systems . ... 742

Sex Discrimination
See Discrimination

Site Selection for Power Plants
See Power Plants
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Executive Order No. 92A Creating the Position of Liaison
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Special Elections
See Elections

Speed Limit
See Fifty-five Miles Per Hour

Spur Track

See Soo Line Railroad

State Aid

See Highway Construction Funds

State Depository
See Banks

State Fair

See Minnesota State Fair

State Register, Office of the

Notice of State Register Schedule for Acceptance and

Publication of Materials ................... ... ... 20
Notice of the State Register Printing Schedule Vol. |
Issues 23-52 . ot 923
Notice of Transfer of MSAR to the Office of the State
Register ... .. oo 961
Notice of State Register Policy ....................... 1120
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Subject Matter Index

State Representative
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FOr ISSues 1-26 .. v ittt et 1024
Forlssues 1-39 ... it 1460

Supplemental Aid Program

See Financial Assistance

Taxes
See Income Tax Rules
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Teachers
Education
Notice of Intent to Solicit Outside Opinion on Proposed
Rules Governing Approval of Teacher Education
Programs . ....... . 818

Licenses

Notice of Hearing on Proposed Rules Governing Pro-
cedures for Issuance of Licenses for Teachers, School
Nurses and Interscholastic Coaches . ................... 725
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Proposed Rules Governing Procedures for Issuance of
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Transmission Lines
Notice of Intent to Act on Proposed High Voltage Trans-
mission Route through Chisago County . ................ 51
Notice of Public Hearing on the Application by NSP for a
Construction Permit for a High Voltage Transmission
Line between Forbes in St. Louis County and the Canadian
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and ‘Health Effects of High-Voltage Transmission Lines ... 960
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RULES

Department of Agriculture

Deletion of Seed Tax Permit Number
and Changes in Laboratory
Testing Fees Schedule

The following rules are adopted and are identical in every
respect to their proposed form as published at State Register
Vol. 1, No. 19, p. 757, November 15, 1976 (1 S.R. 757),
and are published here by reference only as provided in
RGSTR 5.

Chapter Eight: Agricultural Seeds
Agr 165 Statement on analysis label required. Repealed

Agr 169 Charges for excess testing and identification of
seeds.

Public Service Commission

Motor Bus and Truck

Division

Time Period for Filing of Claims by
Motor Common Carriers

Chapter One
PSC 3 Records.

K. [k] No motor common carrier operating under
authority of the Commission shall provide by rule, con-
tract, regulation, or otherwise a shorter period for the
filing of claims than nine months after delivery of the
property or, in case of failure to make delivery, then
within nine months after a reasonable time for delivery
has elapsed; and suits shall be instituted against any
carrier only within two years and one day from the day
when notice in writing is given by the carrier to the
claimant that the carrier has disallowed the claim or any
part or parts thereof specified in the notice. Where
claims are not filed or suits are not instituted thereon in
accordance with the foregoing provisions, no carrier
hereunder shall be liable, and such claims will not be
paid.

KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
an existing rule is printed in [single brackets}. Underlining indicates additions to proposed rules, while [[double brackets]| indicate
matter stricken from proposed rules. Existing material is printed in standard type face.
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Department of Administration Rules as Proposed

Building Code Division

Performance Standards for Solar
Energy Systems Sold in
Minnesota

Notice of Hearing

Notice is hereby given that a public hearing in the
above-entitled matter will be held in Room CCI, Howard
Johnson’s Motor Lodge, 8401 Cedar Avenue South,
Bloomington, Minnesota, 55420 on May 17, 1977 com-
mencing at 9:00 a.m. and continuing until all persons have
had an opportunity to be heard.

All interested or affected persons will have an opportu-
nity to participate. Statements may be made orally and writ-
ten materials may be submitted at the hearing. In addition,
written materials may be submitted by mail to Peter
Erickson, State Hearing Examiners Office, Room 300, 1745
University Avenue, St. Paul, Minnesota 55104, 612/296-
8118, either before the hearing or within 20 days after the
close of the hearing.

The proposed rules, if adopted, would insure that the
required disclosure would enable prospective purchasers to
evaluate the quality and calculated performance of solar
energy systems sold or installed within the State of Min-
nesota. Copies of the proposed rules are now available and
one free copy may be obtained by writing to the Building
Code Division, 408 Metro Square Building, 7th and Robert
Streets, St. Paul, Minnesota, 55101. Additional copies will
be available at the door on the date of the hearing. The
agency’s authority to promulgate the proposed rules is con-
tained in Minn. Stat. § 16.86 (1974). A ‘‘statement of
need’’ explaining why the agency feels that the proposed
rules are necessary and a ‘‘statement of evidence’’ outlining
the testimony they will be introducing will be filed with the
Hearing Examiners Office at least 25 days prior to the hear-
ing and will be available there for public inspection.

Please be advised that pursuant to Minn. Stat. § 10A.01,
subd. 11 (1974) any individual engaged for pay or other
consideration for the purpose of representing persons or
associations attempting to influence administrative action,
such as the promulgation of these rules, must register with
the State Ethics Commission as a lobbyist within five days
of the commencement of such activity by the individual.

Richard L. Brubacher
Commissioner of Administration
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Appendix A Disclosure Statement Forms

Appendix B Reference Standards and Test Methodol-
ogy

Appendix C Calculation Procedures — Solar Sys-
tems

SBC 6101 Authorization. These Rules are authorized by
Laws of 1976, ch. 116H.127, and established through
the rule making procedures set forth in Minn. Stat. §
15.0411. The purpose of these Rules is twofold: first, to
establish standards of quality and performance for solar
energy systems and subsystems, and second, to require
disclosure to each potential purchaser of a solar energy
system and subsystem of the extent to which the pro-
posed system meets or exceeds each quality and perform-
ance standard.

SBC 6102 Purpose. The purpose of these Rules is to
provide standards for the performance, durability, re-
liability and maintainability of solar energy systems and
subsystems, by which a prospective purchaser may
judge the effectiveness and quality of the proposed sys-
tem.

A. The standards set forth herein are in reasonable
conformance with Interim Performance Criteria for
Commercial Solar Heating and Combined Heating/
Cooling Systems and Facilities (NASA), Interim Per-
formance Criteria for Solar Heating and Combined
Heating/Cooling Systems and Dwellings (NBS), and In-
termediate Minimum Property Standards for Solar
Heating and Domestic Hot Water Systems (HUD).

B. The Standards set forth herein provide standard
methods for manufacturers, sellers and buyers to de-
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termine performance, durability, reliability and main-
tainability of systems and subsystems.

SBC 6103 Enforcement.

A. In all areas of the State which have adopted the
State Building Code, the Building Official in each area
shall enforce these Rules. The Building Official shall be
furnished a copy of the disclosure required by Minn.
Stat. § 116H.127 as a condition of the issuance of the
permit authorizing the installation of solar energy sys-
tems.

B. In all other areas of the State these Rules shall be
enforced by the Commissioner of Administration or his
designated representatives. A copy of the required dis-
closure shall be submitted to the State Building Inspec-
tor.

C. Any person who violates the provisions of these
Rules with respect to the required disclosure made to a
prospective purchaser, or knowingly submits false in-
formation in the required disclosure shall be guilty of a
misdemeanor. See Minn. Stat. § 116H.15, subd. 1
(1974).

SBC 6104 Scope.

A. These Rules shall apply to solar energy systems
which are used to satisfy space heating and/or space
cooling and/or domestic or service hot water demands of
buildings.

B. These Rules provide standard criteria for the de-
sign performance of solar energy systems and subsys-
tems. '

C. These Rules require a uniform disclosure of qual-
ity and performance information to a prospective
purchaser. Each prospective purchaser of a solar energy
system/subsystem shall be provided with a disclosure in
the form prescribed in Appendix A of these Rules.

D. These Rules shall be used for all solar energy sys-
tems and subsystems as those terms are defined herein.

E. These Rules are based on HUD, NASA, and NBS
interim criteria for solar heating and combined heating
and cooling systems.

SBC 6105 Definitions.

Abbreviations. DHW Domestic Hot Water
H Heating
HC Heating/Cooling
Uuv Ultra violet

Absorptance. The ratio of the amount of radiation ab-
sorbed by a surface to the amount of radiation incident
upon it.

Absorptivity. The capacity of a material to absorb
radiant energy.

Active solar system (Flat plate or concentrating collector
based). A system characterized by the use of powered
mechanical equipment to move the heat transfer fluid
(liquid or gas) through a collector and from a collector to
load or storage.

Auxiliary energy subsystem. Equipment utilizing con-
ventional energy sources both to supplement the output
provided by the solar energy system and to provide full
energy backup during periods when the solar H or DHW
systems are inoperable.

Cathodic protection. Corrosion protection against elec-
trolytic reactions.

Chemical compatibility. The ability of materials and
components in contact with each other to resist mutual
chemical degradation, such as the chemical degradation
caused by electrolytic action or plasticizer migration.

Collector efficiency (instantaneous). The ratio of the
amount of energy removed by the transfer fluid per unit
of aperture (entrance window area) over a 15 minute
period to the total incident solar radiation onto the same
collector area for the same 15 minute period (as defined
by NBSIR 74-635).

Collector subsystem. The assembly for absorbing solar
radiation, converting it into thermal energy, and trans-
ferring the thermal energy to a heat transfer fluid.

Combined system (combined collectors and storage de-
vices). A combined component system characterized by
a system with integral construction and operation of the
components such that the solar radiation collection and
storage phenomena cannot be measured separately in
terms of flow rate and temperature changes.

Control subsystem. An assembly of devices and its elec-
trical pneumatic or hydraulic auxiliaries used to regu-

KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
an existing rule is printed in [single brackets]. Underlining indicates additions to proposed rules, while [[double brackets]] indicate
matter stricken from proposed rules. Existing material is printed in standard type face.
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late the processes of collecting, transporting, storing and
utilizing energy.

Design life. The period of time during which a solar
energy system or component is expected to perform
without major maintenance or replacement.

Dielectric fitting. An insulating or nonconducting fitting
used to isolate electrochemically dissimilar materials.

Emittance. The ratio of the radiant energy emitted by a
body to the radiant energy emitted by a black body at
the same temperature.

Flow condition. The condition existing in the solar
energy system when the heat transfer fluid is flowing
through the collector under normal operating condi-
tions.

Fluid requiring special handling. Fluid which is a
“‘highly toxic substance’’ or a ‘‘toxic substance’’ as de-
fined by paragraphs 191.1(e) and (f) of the Federal
Hazardous Substances Labeling Act, Regulations, Part
191, Chapter 1, Title 21(A); or fluid having a degree of
flammability such that it is a ‘‘flammable substance’’ or
an ‘“‘extremely flammable substance’’ as defined by ap-
plication of the Tagliabue Open-Cup Flash Point Test
(stated in the Hazardous Substances Act, Public Law
86-613, July 12, 1960).

Heat generated cooling. The use of thermal energy to
operate an absorption refrigerating unit.

Heating degree days. The number of degrees that the
daily mean temperature is below 18.3°C. (65°F.).

Maximum ‘‘flow’’ temperature. The maximum tempera-
ture obtained in a component when the heat transfer
fluid is flowing through the system.

Maximum ‘‘no-flow’’ temperature. The maximum
temperature obtained in a component when the heat
transfer fluid is not flowing through the system.

Maximum service temperature. The maximum tem-
perature to which a component will be exposed in actual
service, either with or without the flow of heat transfer
fluid.

Operating energy. The conventional energy required
to operate the H, HC and HW systems, excluding any
auxiliary energy which supplements the solar energy
collected by the systems (e.g., the electrical energy re-
quired to operate the energy transport and control sub-
systems).

Outgassing. The emission of gases by component ma-
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terials usually during exposure to elevated temperature
or reduced pressure.

Passive solar system (Integral collector, storage and
building). A passive system characterized by collector
and storage components which are an integral part of
the building. Auxiliary energy may be used for control
purposes but heating is achieved by natural heat transfer
phenomena. Roof ponds, modified walls, roof sections
with skylights, or similar applications when solar ener-
gy is used to supply a measureable fraction of the build-
ing heating requirements are examples of passive
systems.

Solar energy system. An assembly of subsystems and
components which is designed to convert solar energy
into thermal energy.

Transmittance. The ratio of the radiant flux transmitted
through and emerging from a body to the total flux in-
cident on it,

SBC 6106 Solar energy systems.

A. Scope. This section contains design criteria for
performance and quality of solar systems.

B. Solar system performance. The solar systems shall
be capable of collecting and converting solar energy into
thermal energy. The thermal energy shall be used to
meet the total energy needs for space heating, cooling
and water heating in combination with storage and aux-
iliary energy, as required. The solar system shall supply
more energy to the demand of the facility for which it is
installed than is required for its operation.

1. Solar energy system sizing. The solar system
contribution shall be based upon monthly average heat
loads determined by a degree-day method using average
monthly design temperature and conditions as the
maximum analytical time interval. Calculation of build-
ing heat loss for use in sizing solar energy systems shall
be performed for the full heating and/or cooling season
using the method described in Appendix C.

2. Solar energy system contribution. The average
yearly contribution of solar energy to the operation of
the solar systems shall be specified in the design and
shall result in a reduction in the annual consumption of
conventional energy. The solar energy contribution shall
be determined as a percentage of the average annual
space conditioning and water heating energy require-
ments less solar system operating energy demand. Ana-
lytical simulations or correlations based upon simula-
tions combining the building heating and cooling loads,
solar system performance and climatic conditions shall
be utilized to predict the average monthly and annual
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energy contribution to be provided by solar energy, aux-
iliary energy and electrical operating energy as illus-
trated in Appendix C. '

C. Durability and reliability.

1. Structural. The structural design of the solar
system including connections and supporting structural
elements shall be based on loads anticipated during the
design life of the systems.

a. Service loads. The following additional loads
shall be used in the structural design of conventional and
non-conventional elements and connections of H, HC
and DHW systems:

(1) Constraint loads caused by the environ-
ment, normal functioning of the system and time-
dependent changes within the materials of the system
shall be taken as the most severe likely to be encountered
during the design life.

(2) Ice loads (I) shall be taken as those
produced by the accumulation of ice on surfaces exposed
to the natural environment. The thickness of ice shall be
taken as a radial thickness of 1/2 inch.

(3) Hail loads. System components and sup-
porting structural elements that will be exposed to the
natural environment in service shall be designed to re-
sist, without excessive damage or major impairment of
the functioning of the system, the perpendicular impact
of falling hail having a particle diameter of 3/4 inch.
‘‘Excessive damage or major impairment’’ shall not in-
clude punching or local cracking of nonstructural ele-
ments such as glass cover plates of collector panels under
hail impact, but shall include damage which creates a
major curtailment in the functioning of the system,
premature failure or hazards created by excessive shat-
tering of glazed elements.

2. Mechanical stresses. Mechanical stresses that
arise within the system shall not cause damage or mal-
function of the system or its components.

a. Vibration stress levels. Vibrations in collec-
tors, piping, ducts, instrumentation lines, and control
devices shall be controlled to reduce stress levels below
those that could cause fatigue and subsequent compo-
nent damage.

b. Components involving moving parts. Compo-

nents that involve moving parts shall be capable of per-
forming their intended function without excessive wear
or deterioration for their design lives with normal
maintenance.

¢. Wear and fatigue. Check valves, pressure
regulators, pumps, electrical switches, and similar com-
ponents shall be capable of operating under in-use con-
ditions for their design lifespans without exhibiting wear
or fatigue to a degree that would effect the performance
as declared in Appendix A.

d. Flexible joints. All systems employing heat
transfer fluids shall be designed to accommodate flexing
of subsystems and components.

3. Temperature and pressure resistance. Compo-
nents shall be capable of performing their functions for
their design lives when exposed to the temperatures and
pressures that may develop in the system under both
flow or no-flow conditions.

a. Thermal cycling stresses. The solar energy
system shall be capable of withstanding the stresses in-
duced by thermal cycling for their respective design
lives.

b. Thermal changes. The solar energy system
shall be designed to allow for the thermal contraction
and expansion that may occur over the service tempera-
ture range.

¢. Thermal degradation. Solar energy systems
shall not thermally degrade to the extent that their func-
tion will be reduced to a degree that will effect the per-
formance as declared in Appendix A.

d. Relief valves and vents. As required for pro-
tection of a particular system design, combination tem-
perature and pressure relief valves, vacuum relief
valves, separate pressure relief valves, pressure reduc-
ing valves, and/or atmospheric vents shall be provided.

4. Materials compatibility. All materials which are
joined to or in contact with other materials shall have
sufficient chemical compatibility with those materials to
prevent deterioration that may impair their functions to
a degree that would effect the performance as declared
in Appendix A. Allowances shall be made for differences
in the expansion of joined materials.

a. Corrosion of dissimilar materials. Non-

KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
an existing rule is printed in [single brackets]. Underlining indicates additions to proposed rules, while [[double brackets]] indicate
matter stricken from proposed rules. Existing material is printed in standard type face.
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isolated dissimilar materials with or without corrosion
resistant finishes, where used either in contact with a
transfer fluid, or without such contact, shall not be cor-
roded to the extent that their function is or may be im-
paired under in-use conditions during their intended de-
sign lives. Dissimilar materials joined to form the trans-
port system shall be electrically isolated from each other
unless documentation is provided to demonstrate that
the joints are sufficiently compatible to prevent corro-
sive wear and deterioration to the extent that their func-
tion would be impaired to a degree that would effect the
performance as declared in Appendix A.

b. Corrosion by leachable substances. Chemical
substances that can be leached by moisture from any of
the materials within the system shall not cause corrosive
deterioration of any other components that may impair
the ability of these components to perform their in-
tended function as declared in Appendix A.

c. Effects of decomposition products. Chemical
decomposition products that are expelled from compo-
nents under in-use conditions shall not cause the degra-
dation of other components within the system to the ex-
tent that it would impair their ability to perform their
intended functions to a degree that would effect the per-
formance as declared in Appendix A.

5. Erosion/corrosion. The solar system and com-
ponents shall not be adversely affected by erosive wear
(such as by the flow of a liquid transfer medium) to an
extent that will impair their functions during their in-
tended design lives.

6. Function. The design and use of the facility and
site shall not interfere with the function of the solar
system. The solar system shall likewise not impair the
function of the facility and site.

7. Heat or humidity transfer effects. Heat or
humidity transfer from the collector, thermal storage,
piping or other components of the solar system or sub-
system shall not interfere with the efficiency operation of
the solar system or cause loss of control of temperature,
humidity or other controlled conditions.

8. Effects of external environment. The systems for
heating (H) and combined heating and cooling (HC) and
the hot water (HW) system/subsystem and their compo-
nents shall not be affected by external environmental
factors to an extent that will impair their functions dur-
ing their design lives.

a. Solar degradation. Components or materials
* that are exposed to sunlight shall not undergo changes in
their properties during their design lives that would im-
pair the function of the system to a degree that would
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effect the performance as declared in Appendix A.
When components or materials are exposed to UV radia-
tion in combination with an intermittent water spray at
their maximum ‘‘no-flow’’ temperature, there shall be
no excessive deterioration such as cracking, crazing,
embrittlement, etching, loss of adhesion, changes in
permeability, loss in flexural strength or any other
changes that may affect the performance of the compo-
nents in the system.

b. Soil corrosion. Materials that are intended to
be buried in soils shall not be degraded under in-use
conditions to an extent that may impair their functions
during their intended design lives.

¢. Airborne pollutants. Materials exposed under
in-use conditions to airborne pollutants such as ozone,
salt spray, sulfur dioxide, oxides of nitrogen and/or hy-
drogen chloride shall not be affected by those pollutants
to an extent that may impair their functions during their
intended design lives.

d. Growth of fungi. Components and materials
used in the solar systems shall not allow the growth of
fungi, mold or mildew.

D. Maintainability.

1. Accessibility for maintenance and servicing. The
solar system shall be designed, constructed, and in-
stalled to provide adequate access for general mainte-
nance and convenient servicing. The facility or site shall
not prevent the practical maintenance of the solar
energy system(s), nor shall the solar energy system pre-
vent the practical maintenance of the facility or site.

2. Service personnel. The solar systems shall be ca-
pable of being serviced with a minimum amount of spe-
cial equipment by a trained service technician using a
maintenance manual.

3. Replacement parts. Parts, components, and
equipment required for service, repair or replacement
shall be commercially available or available from the
system or subsystem manufacturer or supplier.

4. Draining and filling of liquids. To facilitate sys-
tem or subsystem maintenance and repair, subsystems
employing liquids shall be capable of being filled and
drained.

5. Flushing of liquid subsystems. Suitable connec-
tions shall be provided for the flushing (cleaning) of
liquid energy systems and subsystems.

6. Installation, operation and maintenance man-
ual. A manual shall be provided for the installation,
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operation and maintenance of the solar energy system/
subsystem.

a. Installation instructions. The manual shall in-
clude physical, functional and procedural instructions
describing how the components of the solar energy sys-
tem are to be installed. These instructions shall include
descriptions of both interconnections among the system
components and their connections with the dwelling and
site.

b. Maintenance and operation instructions. The
manual shall completely describe the H, HC and DHW
systems, their breakdown into subsystems, their rela-
tionship to external systems and elements, their per-
formance characteristics, and their required parts and
procedures for meeting specified capabilities. The man-
ual shall list all parts of the system, by subsystem, de-
scribing as necessary for clear understanding of opera-
tion, maintenance, repair and replacement such charac-
teristics as shapes, dimensions, materials, weights, func-
tions and performance characteristics. The manual shall
include a tabulation of those specific performance re-
quirements which are dependent upon specific mainte-
nance procedures. The maintenance procedures, includ-
ing ordinary, preventive and minor repairs, shall be
cross-referenced for all subsystems and organized into a
maintenance cycle. The manual shall fully describe op-
eration procedures for all parts of the system including
those required for implementation of specified planned
changes in mode of operation. The manual shall include
instructions for the inspection, treatment, and disposal
of transfer fluids used in the system.

c. Maintenance plan. The manual shall include a
comprehensive plan for maintaining the specified per-
formance of the solar system for its design life. The plan
shall include all the necessary ordinary maintenance,
preventive maintenance and minor repair work and
projections for equipment replacement.

d. Manual adjustment. If manual control ad-
justments are required during normal operation of the
system/subsystem, the operating instructions shall enu-
merate the time period over which these adjustments
must be made and the environmental conditions requir-
ing such adjustments.

SBC 6107 Solar subsystems.

A. Scope. This section contains design criteria for

performance and quality of solar subsystems. Solar sub-
systems shall include but not be limited to the following:

1. Collector subsystems.
2. Energy transport subsystems.
3. Storage subsystems.
4. Control subsystems.
B. Collector subsystems.

1. Transmission losses due to outgassing. Outgas-
sing of volatiles that will reduce collector performance
below specified design values shall not occur when the
collector is exposed to the temperature and pressure that
will occur in actual service.

2. Condensation. Condensation formed on the un-
derside of the cover plate(s) shall not reduce its transmit-
tance during its design life to a degree that would effect
the performance as declared in Appendix A.

3. Dirt retention. The cover plate(s) shall not, with
normal maintenance, collect or retain dirt to an extent
that would measurably reduce its ability to transmit sun-
light.

4. Damage by impact. Refer to SBC 6106C.1.a.(3).
C. Transport and storage subsystems.

1. Entrapped air. When liquid heat transfer fluids
are used, the system shall provide suitable means for air
removal.

2. Protection against blockage of fluid flow. The
entire heat transport system shall be protected to pre-
vent contamination by foreign substances that may im-
pair the flow and quality of the heat transfer fluid to a
degree that would effect the performance as declared in
Appendix A. Duct and fan systems shall be protected
against accumulations of deposits of dust, dirt or fungi
that reduce flow and efficiency.

3. Automatic pressure and temperature relief
valves for flammable or combustible fluids. The fluid
transfer systems shall include a pressure relief valve. The
valve and its discharge system shall not permit fluid dis-
charge into occupied space. A holding tank shall be in-
cluded in the system for collection of discharge expected
from the relief valve. The pressure relief valve shall be

KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
an existing rule is printed in [single brackets]. Underlining indicates additions to proposed rules, while [[double brackets]] indicate
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designed based on maximum temperature criteria for
abnormal operating conditions. (AP must be limited to
comply with temperature criteria.) It shall prevent fur-
ther increase in temperature and provide discharge in
the same manner as the pressure relief valve. Maximum
fluid temperature at which temperature relief valve
shall operate:

a. 37.8°C. (100°F.) below flashpoint of fluid.

4. Detection of highly toxic and flammable fluids. If
heat transfer fluids that are highly toxic and/or flamma-
ble are used, means shall be provided for the detection of
leaks and the warning of occupants when leaks occur.

5. System drainage. System designs incorporating
automatic drainage of heat transfer fluid or storage to
prevent freezing of the fluid in solar collectors shall not
be constructed of materials which corrode in the pres-
ence of air or shall be suitable protected against such
corrosion. Liquid systems, system components, piping
or storage tanks shall be designed for complete isolation
and drainage for maintenance purposes.

6. Heat transfer fluids. The heat transfer fluid shall
not cause deleterious effects to those parts of the solar
energy system with which it comes into contact. Except
when such changes are allowed by the design of the sys-
tem, the heat transfer fluid shall not freeze, give rise to
excessive precipitation, otherwise lose its homogeneity,
boil, change pH or undergo large changes in viscosity
when exposed to its intended service temperature and
pressure range.

7. Contamination. Thermal transfer system and
storage materials, including any interior protective coat-
ings and the heat storage medium used, shall not con-
taminate potable water nor ventilation air.

D. Control subsystems. The control subsystem shall
provide for the safe and efficient operation of the solar
systems/subsystems.

1. The solar energy system controls shall prevent
major damage to system components in the event of
power failure or other system malfunction.

2. Identification and location of controls. Main
shutoff valves and switches shall be conspicuously
marked and placed in readily accessible locations.

3. Bypass. The control subsystem shall include
such provision for manual bypass, adjustment, or over-
ride of automatic controls as is required to facilitate
installation, startup, shutdown and maintenance.
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Appendix A Disclosure Statement

A. Seller

B. System

C. Scope. This is a standard form for the documenta-
tion of performance and quality levels for a solar energy
system or subsystem. The level of performance and qual-
ity stated by the manufacturer or seller is intended to

“reflect professional experienced and thoughtful esti-

mates of what is reasonably expected of the system/
subsystem under a full range of anticipated operating
conditions. The Disclosure Statement is not intended to
imply in any manner warranty or guarantee by the seller
to the buyer. This Disclosure Statement covers the fol-
lowing aspects of the solar energy system/subsystem:

1. Performance
2. Design life

3. Compliance with Sections 6106 and 6107 of these
Rules, and

4. Physical data describing the system as required
in SBC 6106D.7.

NOTE: Under some circumstances the disclosure state-
ment may require the signature of an engineer or ar-
chitect registered in the State of Minnesota (Mn. Stat. §
326.02 et seq (1974).

Appendix A Disclosure Statement

Solar energy system performance

Sizing. Sizing of the previously identified solar energy
system is outlined below. All load calculations are per-
formanced in accordance with Appendix B and/or C.
Calculated facility heating demand -_
Calculated service hot water demand

Calculated facility cooling demand

Other calculated facility energy

demand as may be offset by solar

energy system

Total calculated facility demand —_
Solar Contribution. Solar contribution, as calculated in
accordance with Appendix C, shall be provided as fol-
lows: (Calculations which have been substantiated by

field testing of solar systems/subsystems and components
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are an acceptable submission in lieu of Appendix C Cal-
culation Procedures)

Calculated solar contribution to space
heating demand —_— %

Calculated solar contribution to

service hot water demand _ %
Calculated solar contribution to
facility cooling demand ]
Calculated solar contribution to
other demand - %
Solar contribution to total demand - 9%

Appendix A Disclosure Statement

Design life

The manufacturer of solar energy systems shall outline
herein the design life of systems and subsystems under
anticipated design conditions. This is not a warranty or
a guarantee of this life.

Design life of solar energy system, with

normal maintenance as described by
manufacturer

Design life of subsystems and components,
with normal maintenance as described by
manufacturer
Collector subsystem
Transport subsystem
Storage subsystem
Control subsystem
Appendix A Disclosure Statement
Compliance
Solar energy systems. The total solar energy system
complies with all applicable Minnesota State Building

Codes:

Yes

If yes, documentation available

No (explain)
Solar energy subsystems. All subsystems and compo-
nents are in substantial compliance with Minnesota
State Building Codes:

Yes

If yes, documentation available

No (explain)

Appendix B Reference Standards and Test Methodology

The following standards have been excerpted from the
documents referenced below. Use of these standards and
tests is mandatory for evaluation of systems, subsystems
and components.

ASTM American Society for Testing and Materials

HUD NBSIR 76-1059 Intermediate Minimum
Property Standards for Solar Heating and
Domestic Hot Water Systems April, 1976

NASA 98M 10001 Interim Performance Criteria for

Commercial Solar Heating and Combined

Heating/Cooling Systems and Facilities Feb-

ruary 28, 1975

NBS Interim Performance Criteria for Solar
Heating and Combined Heating/Cooling Sys-
tems and Dwellings January 1, 1975

NBSIR 74-635 National Bureau of Standards Method
of Testing for Rating Solar Collectors Based
on Thermal Performance

Solar System — Durability/Reliability.

A. Materials compatibility.

1. Effects of decomposition products — NASA
Chapter S, Section 15

2. Material compatibility test — NASA Chapter
5, Section 13

3. Absorbtive coatings, compatibility with heat
transfer medium — ASTM D-1308-57, 1973

KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
an existing rule is printed in [single brackets]. Underlining indicates additions to proposed rules, while [[double brackets]] indicate
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4. Transport subsystem, materials used for trans-
porting fluids — HUD Appendix Table B-2

Materials/transfer fluid compatibility — ASTM
D 2570-73

NBS Appendix Section 12
5. Gaskets and sealants.

Chemical and physical compatibility — ASTM
F82-67, 1973

Deterioration of gaskets and sealants — NASA
Chapter 5, Section 10

B. Effects of the external environment.
1. Growth of fungi, mold or mildew
Section 10, UL 181-74
Method 508 MIL-STD-810

2. Solar degradation — NASA Chapter 5, Sections
01, 02, 03

3. Soil corrosion — NASA Chapter 5, Section 04

4. Airborne pollutants — NASA Chapter 5, Sec-
tion 5

5. Collector subsystem
Cover plate, UV stability — ASTM E-424-71

Absorber plate, UV stability — ASTM D822-60,
1973

(modification of above) HUD 515 2.4.3

Moisture stability — ASTM D2247-68, 1973
6. Organic coupling hoses

UV stability — ASTM D750-68, 1974

Compatibility with heat transfer fluid — ASTM
F82-67, 1973

Ozone degradation — ASTM D1149-64, 1970
C. Temperature and pressure resistance.

1. Thermal cycling stresses — NBS Appendix, Sec-
tion 08
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2. Thermal degradation test — NASA Chapter §,
Appendix, Section 06

3. Leakage — NBS Appendix, Section 09
4. Absorptive coatings, thermal stability

ASTM D660-44, 1970; D661-44, 1975; D714-56,
1974; D772-47, 1975

5. Gaskets and sealing pressurized systems test —
ASTM D1081-60, 1974

Collector Subsystems.

A. Collector performance. Collector thermal per-
formance test — NBSIR 74-635

B. Durability and reliability of collector subsystems.
Outgassing, transmission losses due to — NASA Chap-
ter 5, Section 11

C. Durability/reliability of transport subsystems. De-
terioration of heat transfer fluids — NBS Appendix, Sec-
tion 07.

Appendix C Calculation Procedures — Solar Systems

Nomenclature. ‘
A, Collector aperture area (ft*>) (M?)

(rhcy) Min fluid cpacitance [Btu/(h°F)] (Watts/°C)

<y Fluid capacitance [Btu/(Ib°F)] (Joules/Kg —°C)
D,, D, Dimensionless parameters

Aty Temperature difference for building design tem-
perature conditions (°)

At Total number of hours in a particular month (h)

€ Effectiveness of the collector-storage heat
exchanger

€ Effectiveness of the load heat exchanger

6 Collector tilt (°)

E Solar energy supplied for a particular month

(Btu/month) (Joule/month)

Eioial Solar energy supplied for an entire year (Btu/year)
(Joules/year)
f Monthly fraction of total heating load supplied

by solar energy ‘
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Fannual

F R

FR’

K,

L’I‘otal

Q,

Yearly fraction of the total heating load supplied
by solar energy

Collector heat removal factor

Combined form of the collector heat exchanger
effectiveness and the collector heat removal
factor (Fy)

Solar collector azimuth angle (for due
south = 180°)

Monthly average of the daily radiation incident
on a horizontal surface [Btu/(day - ft?)]
(Joule/Day — M?)

Monthly average of the daily radiation incident
on a tilted surface [Btu/(day - ft?)]
(Joule/Day —M?)

Ratio of the monthly averages of the daily radia-
tion on a horizontal surface to the extra-
terrestrial radiation on a horizontal surface

Correction factor to correct f for various storage
capacities other than 15 Btu/(°F - ft?)
(306,620 Joule/°C —-M?)

Correction factor to correct for | (rhc,)min/UA
other than 2

Total heating and hot water load for a particular
month (Btu/month) (Joules/month)

Total heating and hot water load for an entire year
(Btu/year) (Joules/year)

Mass of domestic hot water used for a particular
month (1b) (kg)

Flow rate of the working fluid either air or liquid
(Ib/hr) (kg/hr)

Mass of thermal storage (1b) (kg)
Number of days in a particular month
Latitude

Space heating load for a particular month
(Btu/month) (Joules/month)

Qw Domestic hot water heating load for a particular
month (Btu/month)

qq Building design rate of sensible heat loss
(Btu/h) (Watts)

R Ratio of the monthly average daily radiation on
a tilted surface to that on a horizontal surface

S Monthly incident solar radiation on a tilted
surface Btu/(month - ft%) (Joules/month - M?)

t. Monthly average ambient air temperature (°F)
°C)

t; Temperature of domestic hot water supply
(°F) °O)

tm Temperature of water main supply (°F) (°C)

tror Reference temperature, 212°F (100°C)

A time Total number of hours in each month

Yo Average transmissivity-absorptivity product for
design purposes

(ya), Transmissivity-absorptivity product at normal
incidence

U, Collector heat loss factor Btu/(h-°F - ft?)
(Watt/°C —M?)

UA Building heat loss factor Btu/(h-°F) (Watt/°C)

f, Monthly fraction of heating load supplied by
solar energy

f. Monthly fraction of cooling load supplied by
solar energy

f, Monthly fraction of other load supplied by solar
energy

References Cited

1. Klein, S. A., Beckman, W. A., and J. A. Duffie, “‘Design Proce-
dure for Solar Heating Systems,” presented at the 1975 Interna-
tional Solar Energy Congress, UCLA, Los Angeles, California,
July, 1975,

2. B. Y. H. Liu, R. C. Jordan, ‘“Availability of Solar Energy for
Flat-Plate Solar Heat Collectors,”” Low Temperature Engineering
Application of Solar Energy, ASHRAE, New York, 1967.
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Appendix C Calculation Procedures — Solar Systems

A. Performance measurements for a solar system
shall be made using the following outline:

1. Calculate the monthly energy load (heating,
cooling).

2. Calculate the monthly incident solar radiation
on the collector array.

3. Determine the component parameters, i.e. sub-
system efficiencies, capacities, required operating ener-
gies, etc.

4. Calculate the monthly fraction of load supplied
by solar system.

5. With the monthly loads and monthly fractions
supplied by solar, calculate the annual fraction of load
supplied by solar energy.

B. Specifically, performance measurements for dif-
ferent solar systems shall be made as follows:

1. Combined collector and storage devices. The
system thermal performance is determined by the short
term (1 to 3 days) collection and storage of thermal
energy obtained from solar radiation and the amount of
useful energy delivered to the load from storage for part
and full load conditions. Experimental performance
data, in terms of heat collected and stored or delivered
to load, shall be provided for the design conditions in-
cluding solar power density, heat transfer fluid tempera-
ture, ambient temperature, wind, solar radiation inci-
dent angle, and flow rates. The daily and average test
period electrical operating requirements shall be re-
ported with system performance.

2. Passive (integral) solar systems. The thermal
performance of an integral solar system shall be ob-
tained from a detailed simulation analysis of the climate,
building thermal properties and occupancy thermal
influence.

3. Active solar systems. Where applicable, collec-
tor based solar systems shall use the calculation proce-
dures outlined in paragraph C. below. When different
procedures are used due to an incompatability between
the system (or subsystem) under study and the outlined
procedures, the elected calculation procedure shall be
representative of realistic demand, solar radiation,
component capacities, efficiencies, required operating
energies, etc.

C. Determining monthly load. The monthly load is
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comprised of heating, cooling, and other service loads
that might be offset by the solar system.

1. Total heating load. The total heating load is de-
termined on a monthly basis for both space and hot
water heating. The space and hot water heating loads
are calculated separately and for combined systems, the
monthly individual loads are added to get a monthly
total load.

a. Hot water load. Determine the required vol-
ume of domestic hot water (gal) required on a monthly
basis. Then, knowing the volume, calculate the mass (m)
using a value of 8.33 Ib/gal (119.8 kg/M?). Determine the
water main temperature (t,) or assume t, = S55°F.
(12.8°C). Calculate the monthly domestic hot water
heating load using the following equation:

(Ib or kg) Specific
Q. = { DHW consumed Heat of /Joule
Month Water \kg—°C

For situations where the domestic hot water require-
ments cannot be reasonably estimated, a load of 1.6 X
10° Btu/month may be assumed for a typical residence.
This is equivalent to approximately 90 gallons of hot
water use per day.

b. Space heating load. The space heating load for
each month shall be calculated using the degree-day
method. A value of 0.75 shall be used unless practical
experience in the locality dictates the use of a different
value, and this is approved by the local Building Official.

(1) To calculate space heating load. Building
heat loss shall be calculated according to methods de-
scribed in the ASHRAE Handbook of Fundamentals or
other recognized means. The loss calculations shall in-
clude:

Heat loss by transmission:

Qst =UA (ti - to)

Heat loss by infiltration — use (a) or (b):
(a) Air change method

(b) Crack method

In either case, Q,; = .018 V(t; - t,)

(2) Obtain the monthly total degree days from
the ASHRAE Systems Handbook for the particular loca-
tion for each month.

(3) Add infiltration and transmission losses to
obtain design total instantaneous loss. Qs = Qg + Qg

(4) Obtain BTU’s per degree day for month.

P.F. X Qs X 24 = BTU/DD
DD
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Q; = Heat flow rate, BTU/Hr.

U = Heat transfer coefficient, BTU/(hr)
(ft*) (F°)

A = Area of transfer surface, ft?

t; = Design indoor temperature, °F (68°)

t, = Design outdoor temperature,

P.F. = Proportionality factor

V = Volume of air (c.f. per hour)

D.D. = Degree day

2. Calculation of cooling and other loads. Calcula-
tions of cooling loads and/or other loads that might be
offset by the solar system shall be according to the
ASHRAE Handbook of Fundamentals or other recog-
nized means.

3. Table A is included for tabulating loads.

D. Determining the monthly incident solar radiation.
Table B is included for tabulating the incident solar
radiation calculation.

1. Monthly average of the daily radiation incident
on a horizontal surface, I;. For locations near St. Cloud,
I,; shall be taken from Table 4A. For other locations,
alternate means of determining I,;, such as interpolation
from radiation maps, may be used.

2. Ratio of the monthly averages of the daily radia-
tion on a horizontal surface to the extraterrestrial radia-
tion, (K. For locations near St. Cloud, K; shall be taken

from Table 4A. For other locations, alternate means
may be used.! 2

3. Ratio of the monthly average daily radiation on
a tilted surface to that on a horizontal surface for collec-
tors facing due south (R). Using Table 4B and knowing
collector tilt (6), latitude (0), and K,, determine R for
each month. K; may be interpolated.

4. Monthly average daily radiation on a tilted sur-
face, (L1). Knowing I and R for each month, calculate
Iy on a monthly basis using the equation: I = (I,)(R)

_ 5. Total monthly radiation on a tilted surface, (S).
I, the monthly average daily radiation on a tilted sur-
face, must be multiplied by the total days in each month,
(N) to obtain total insolation for each month. S = (I)(N)

6. Shading. Shading should not be neglected in cal-
culating the incident solar radiation on a particular col-
lector array. The amount of shading is strongly depend-
ent on the collector site and orientation; thus, each case
must be analyzed separately.

1. Donald G. Baker and John C. Klink, Solar Radiation Reception,
Probabilities and Areal Distribution in the North-Central Region,
Agricultural Experiment Station, University of Minnesota, Techni-
cal Bulletin 300 (1975).

2. Donald G. Baker, Climate of Minnesota Part VI Solar Radiation at
St. Paul, Agricultural Experiment Station, University of Min-
nesota, Technical Bulletin 280 (1971).

TABLE 4-A

Jan. Feb. Mar.

St. Cloud, Minn. I, 6328 976.7
Lat. 45°35'N K, 0595 0.629 0.614
El. 1034 ft. I, 136 169 298

Apr. May  June July Aug. Sept. Oct. Nov.  Dec.
1383 1598.1 1859.4 2003.3 2087.8 1828.4 1369.4 890.4 545.4 483.1
0.534 0.530 0.533 0.573
46.2  58.8

0.570 0.539 0.490 0.435 0.504
68.5 74.4 71.9 625 50.2 32.1 18.3

Values from ‘A Rational Procedure for Predicting a Long Term Average Performance of Flat Plate Collectors.”” Solar Energy, 17, No. 2, 1963.

B.Y.H. Liu, R. C. Jordan.

E. Predicting system performance. This procedure
does not apply to passive systems or to active systems
that do not generally conform to the configuration of
Figure SA. The procedure cannot be used for systems in
latitudes farther north than sixty degrees. The proce-
dure is intended for use by architects and engireers to
evaluate long-term performance of most solar heating
systems using a simple desk calculator or slide rule.
Since in most instances flat plate collectors are utilized
for heating buildings, the collector component parame-

ters are only valid for modeling flat plate collectors. Con-
centrating collectors oruevacuated tubular collectors
cannot be incorporated into the solar heating system
evaluation as it is presently written in this Appendix.
The system evaluation procedure as outlined in this Ap-
pendix can only accurately predict system performance
for systems using south facing collector arrays. Cases of
different collector orientations must be analyzed using a
different procedure.
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FIGURE 5-A
TABLE 4B
R for Ky = .40
Latitude Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
(Latitude - Tilt) = 15.0
40 1.44 1.35 1.17 1.06 .99 .97 .98 1.03 1.12 1.27 1.39 1.51
45 1.68 1.40 1.24 1.09 1.00 .97 .98 1.05 1.17 1.39 1.58 1.85
50 1.90 1.58 1.32 1.12 1.01 .97 .99 1.06 1.23 1.46 1.92 2.11
(Latitude - Tilt) = .0
40 1.61 1.45 1.19 1.03 .93 .89 91 .98 1.12 1.34 1.53 1.70
45 1.88 1.49 1.26 1.05 .93 .89 91 .99 1.16 1.47 1.75 2.12
50 2.13 1.69 1.35 1.08 .94 .88 .90 1.01 1.22 1.54 2.14 2.40
(Latitude - Tilt) = -15.0
40 1.68 1.48 1.15 .95 .83 .78 .80 .89 1.06 1.34 1.58 1.80
45 1.98 1.51 1.22 .96 .83 77 .80 .90 1.10 1.47 1.82 2.27
50 2.24 1.72 1,30 .99 .83 .76 .79 91 1.16 1.53 2.24 2.56
Vertical
40 1.51 1.25 .86 .61 .48 .44 .46 .55 75 1.08 1.39 1.65
45 1.84 1.30 .96 .67 .53 .48 .50 .60 .83 1.25 1.66 2.17
50 2.13 1.54 1.08 .74 .58 .52 .54 .66 .93 1.34 2.12 2.47
TABLE 4B
R for '_(1‘ = .50
Latitude Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
(Latitude - Tilt) = 15.0
40 1.52 1.40 1.20 1.08 1.00 .97 .98 1.04 1.14 1.32 1.46 1.60
45 1.80 1.47 1.28 1.11 1.08 .97 .98 1.06 1.20 1.45 1.69 1.99
50 2.06 1.68 1.38 1.14 1.02 .97 .99 1.08 1.27 1.54 2.08 2.30
(Latitude - Tilt) = .0
40 172 1.53 1.24 1.04 .93 .88 .90 .99 1.15 1.41 1.63 1.83
45 2.05 1.59 1.32 1.07 .93 .88 .90 1.01 1.20 1.56 1.89 2.31
50 2.34 1.83 1.42 1.10 .94 .88 91 1.03 1.28 1.64 2.35 2.65
(Latitude - Tilt) = -15.0
40 1.82 1.58 1.20 .96 .82 77 .79 .90 1.10 1.42 1.71 1.96
45 2.18 1.62 1.28 .98 .83 .76 .79 91 1.15 1.57 1.99 2.50
50 2.48 1.87 1.38 1.01 .83 .76 .79 .93 1.21 1.65 2.48 2.84
Vertical
40 1.66 1.35 .90 .61 .46 . .41 .43 .54 77 1.16 1.51 1.83
45 2.05 1.42 1.01 .68 .52 45 .48 .60 .86 1.35 1.83 2.42
50 2.37 1.70 1.16 .76 .57 .50 .53 .67 .97 1.46 2.37 2.77
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TABLE 4B
R for K¢ = .60
Latitude Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
(Latitude - Tilt) = 15.0
40 1.60 1.46 1.23 1.09 1.00 .96 .98 1.05 1.17 1.37 1.53 1.68
45 1.92 1.54 1.32 1.12 1.01 .97 .99 1.07 1.23 1.52 1.79 2.13
50 2.22 1.79 1.44 1.17 1.03 .97 .99 1.10 1.32 1.63 2.24 2.49
(Latitude - Tilt) = 0
40 1.84 1.61 1.28 1.06 .93 .88 .90 1.00 1.18 1.47 1.73 1.96
45 2.21 1.69 1.37 1.09 .94 .88 .90 1.02 1.25 1.65 2.03 2.50
50 2.54 1.96 1.50 1.13 95 .88 91 1.05 1.33 1.75 2.55 2.90
(Latitude - Tilt) = -15.0
40 1.96 1.68 1.25 .98 .82 .76 .78 .90 1.13 1.50 1.83 2.12
45 .37 1.73 1.34 1.01 .83 75 .78 .92 1.19 1.68 2.16 2.73
50 2.71 2.07 1.46 1.04 .83 75 .79 94 1.27 1.77 2.72 3.13
Vertical
40 1.81 1.45 .94 .61 44 .38 .40 .53 .79 1.23 1.64 2.00
45 2.26 1.53 1.07 .69 .50 .43 .46 .60 .90 1.45 2.01 2.66
50 2.62 1.85 1.23 .78 .56 .52 .67 1.02 1.58 2.61 3.07
TABLE 4-B
R for Ky = .70
Latitude Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
(Latitude - Tilt) = 15.0
40 1.66 1.50 1.26 1.10 1.00 .96 98 1.05 1.19 1.40 1.58 1.75
45 2.01 1.60 1.36 1.4 1.02 97 .99 1.08 1.26 1.57 1.87 2.23
50 2.34 1.87 1.49 1.19 1.03 .97 1.00 1.11 1.35 1.69 2.36 2.63
(Latitude - Tilt) = .0
40 1.92 1.68 1.31 1.07 .93 .57 .89 1.00 1.21 1.52 1.80 2.06
45 2.34 1.76 1.42 1.11 .94 .67 .90 1.03 1.28 1.71 2.14 2.65
50 2.70 2,07 1.55 1.16 .95 .68 91 1.06 1.37 1.83 2.71 3.09
(Latitude - Tilt) = -15.0
40 2.07 1.75 1.29 .99 .81 .75 .78 .91 1.16 1.56 1.92 2.25
45 2.52 1.82 1.39 1.02 .83 75 .78 .93 1.23 1.75 2.28 2.90
50 2.89 2.14 1.53 1.07 .84 75 79 .96 1.32 1.87 2.90 3.35
(Vertical
40 1.92 1.52 97 .61 42 .36 .39 .52 .81 1.29 1.74 2.13
45 2.42 1.61 1.11 .70 49 41 45 .59 .93 1.53 2.14 2.85
50 2.81 1.96 1.29 .79 .55 47 .51 .68 1.06 1.47 2.80 3.30

Component parameters. The component parameters
characterize the various components that make up the
system. In cases of design where several different solar
heating systems may be considered for the same location
and collector tilt, incident radiation on a tilted surface
(1) need only be calculated once. In such a case, only the
values of the component parameters need to be adjusted
for the different systems.

Solar collector. Using collector thermal performance
efficiency curves provided by the manufacturer covering
the appropriate range of operational temperature, in-
solation, tilt angles and flow rates determine the collec-
tor parameters FrU, and Fg(y«). The thermal efficiency

collector curve must be plotted such that the y-axis is the
thermal efficiency (n) and the x-axis, the temperature
difference between the collector fluid inlet and the am-
bient air divided by the incident solar radiation (t; —
t./I7). The thermal efficiency is the ratio of useful output
thermal energy to the incident solar energy on the collec-
tor apperture area. To determine FrU, calculate the
slope of a linear curve fit for the efficiency curve. The
y-axis intercept is equal to Fr(ya). When thermal per-
formance efficiency curves or parameters are not avail-
able for a specific collector, Figures 5-A, 5-B may be
used to get typical values for typical kinds of flat-plate
collector designs.

KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
an existing rule is printed in [single brackets). Underlining indicates additions to proposed rules, while {[double brackets]] indicate
matter stricken from proposed rules. Existing material is printed in standard type face.
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FIGURE 5-B
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KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
an existing rule is printed in [single brackets). Underlining indicates additions to proposed rules, while [[double brackets]] indicate
‘ matter stricken from proposed rules. Existing material is printed in standard type face.
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Collector-Storage Heat Exchanger. To simplify the (m ¢,). = fluid capacitance rate of the collector ‘
number of input parameters, the collector-storage heat working fluid.

exchanger effectiveness €., and the collector heat re- € = effectiveness of the collector heat ex-

moval factor, Fi, can be combined in a single parameter changer

Fi'. Determine Fy'/Fg by the following equation, or the = actual heat transfer

graphical representation in Figure 5-D.

maximum possible heat transfer

F “’= 1 The water-to-water collector storage heat exchanger ef-
F.U A (mc,) fectiveness (¢,) is easily calculated from methods given in
Fr 14 (TREL C) ( L 1) the ASHRAE Handbook of Fundamentals or from data
(m ). €c(M Cp)min supplied by the manufacturer.
Note: In systems that do not use a collector to storage
where A, = aperture area of the collector array heat exchanger, the ratio of Fg' to Fy is equal to 1.
(i ¢p)min = minimum fluid capacitance rate of the Fr'
working fluids across the collector- =1
storage heat exchanger. Fg

COLLECTOR PLATE ENERGY LOSSES
COLLECTOR FLUID CAPACITANCE RATE

FRULA
{mCp)e

40 60 80 100

(mCp)ec COLLECTOR FLUID CAPACITANCE RATE

€« (hCp) min.. EFFECTIVE MINIMUM FLUID CAPACITANCE RATE

FIGURE 5-D Fy'/Fy as a function of FRU A/ (m C,),
and (m Cp)c/eL (m Ep)min
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Storage. In general for solar heating systems utilizing
water or air as heat transfer fluids an average storage
capacity of 15 Btu/°F per square foot of collector has
been determined as near economic optimum. For stor-
age capacities other than 15 a correction factor will be
introduced later to correct the value of the predicted
system thermal performance.

Load Heat Exchanger. Determining from the manufac-
turer’s specifications the load heat exchanger effective-
ness (¢.) and calculate minimum fluid capacitance
(mcy)min rate across the exchanger. Where ¢, is not pro-
vided, values can be determined using procedures in the
ASHRAE Handbook of Fundamentals.

Note: Since a load heat exchanger is not usually incorpo-
rated into a system using air collectors and air as the
transport medium, the load heat exchanger effectiveness
may be assumed equal to 1.

Dimensionless Parameters (D,, D,). The dimensionless
parameters D, and D, characterize the entire solar heat-
ing system thermal effectiveness. Calculate the two di-
mensionless parameters for each month using the factors
defined previously on a monthly basis according to the
following equations:

D, = energy absorbed by collector plate

total heating load

(Ac) (FR (va)n) ((va) (F_R> S

(Yah)\F, /] L

D, = ref. collector plate energy losses

total heating load

+ (AC) (FRU,) (1;_.;) (t,er - Ia) (A 1ime>

L

t.er = 212°F (arbitrarily chosen reference tempera-
ture)
A time = average ambient air temperature for the par-
ticular month

yo )= 0.90 to account for the change in the value of the
(')’a)n

effective transmission-absorption product with
incident angle throughout a day.

Monthly Fraction of Total Heating Load Supplied by
Solar Energy (f,). The fraction of the heating load
supplied by solar energy (f,) can be determined from
Figure as a function of the dimensionless parameters, D,
and D,. Locate the two dimensionless parameters on
Figure 5-E and determine the fraction of total heating
load supplied by solar energy (f,) on a monthly basis.

KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
an existing rule is printed in [single brackets). Underlining indicates additions to proposed rules, while [[double brackets]) indicate
matter stricken from proposed rules. Existing material is printed in standard type face.
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Annual fraction of the total heating load supplied by
solar energy (Fannua)- It was mentioned earlier that the
procedure was intended to only provide an estimate of
system performance for a particular month but a rela-
tively good estimate for long-term performance (yearly
basis). In order to calculate f on a yearly basis, the fol-
lowing calculations must be performed. Table C has
been included for tabulating and calculating f on a
yearly basis.

A. The actual solar energy supplied for each month
must be calculated as follows:

Ejan = fyan Lyjan

Erev = fren Lien

Epec = fpec Lipec

Total the solar energy supplied for the entire year
by summing the contributions from each month.
Erotat=Ejan+Eren + « « Epec

B. Calculate the amount of operating energy required
by the solar system, using standard engineering meth-
ods.

C. Calculate the total heating load for the entire year
(L’I‘otal)

D. Knowing the total annual solar energy supplied by
the heating system (E,,) and the total annual heating
load (Ltya), determine F,,,,.; for the entire year from
the following equation:

Fannual =

Eqota - Operating energy

Ltotal

E. Correction factors for F_ ;.

1. To correct for various storage capacities other
than 15 Btu/(°F - ft?), use Figure 5-F to obtain the correc-
tion factor (K,).

2. For cases where ¢, (mc,) min/UA is other than 2,
use Figure 5-G to obtain the correction factor (K,).

3. Utilizing the correction factors K, and K,, the
corrected and final value of F,,,,, may be calculated as
follows:

Flannua = (K)) (K2)Fannual

F. Calculation of fraction of cooling and other loads
supplied by solar energy (f.), (f,). Calculation of cooling
and other solar contribution shall be determined in a
manner similar to the process described for calculation
of heating contribution.

1. Calculate cooling and/or other loads.

2. Apply the following parameters in the same
manner as in Sections D and E.

a. Monthly incident solar radiation
b. Component parameters

3. Calculate the monthly fraction of load (less
operating energy) supplied by solar system.

4. Calculate the annual fraction of load supplied by
solar energy. Calculations shall be performed with the
same degree of accuracy and with the same complete-
ness, as those for determining solar heating contribu-
tion. Tables similar to A, B and C may be used for data
presentation.

KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
an existing rule is printed in [single brackets]. Underlining indicates additions to proposed rules, while [[double brackets]] indicate
matter stricken from proposed rules. Existing material is printed in standard type face.
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FIGURE 5-G Correction factor (K.) for various values
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KEY: New rules and material proposed to be added to an existing rule are printed in boldface. Material proposed to be deleted from
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SPACE HEATING LOAD

DEGREE
DAYS

MONTH

Qs

Jan,

Feb.

Mar.

April

May

June

July

Ayg .

Sept .

bct.

Nov.

TASLE A

DOMESTIC HOT WATER

HEATING LOAD
DHW BTU
MONTH MONTH
ml
Ca bm Qw
BTU 2/1
9% —h
AR = (°F)

BTU
h F

UA

1 gal=8.3 1bm

TOTAL HEATING_LOAD

_BIU_ —-
MONTH ty (°F)
iAmbient Air
L=Qs + Qw Temperature.
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TAQ B

Incident Solar Radiation

(LOSL "H'S | 3LID)

BTU
Dayf?

BTU BTV
Day ft l\(om‘hftz

Itr=TgR | s |

Component Parameters

latitude =
tile =

Feb

LAnril

I. Collectors

FRUL = I;l =
A, =

II. Collector-Storage Heat Exchanger

FR'/FR = FRUD AL _
(m cp)c -
-— ﬁ < -
€. = Le“‘(:m“,,l‘) min
III. Storage
M= cpM/Ae =

IV, Load Heat Exchanget

EL — éé%’lmz
(8 ¢plmin =
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DIMENSIONLESS PARAMETERS

TABLE C

FPACTION OF THE TOTAL HEATING
AD SUPPLIED BY SOLAR ENERGY

BTU BTU | HRS | of _BTU_
MONTH JONTHft2]| MONTH MONTH
L S At ta D1 D2 £ E

Jan. 744
Feb. 696
Mar. 744
April 320
May 744
June 720
July 744
Aug. 744
Sept. 720
Oct. 744
Nov. 720
744

Dec.

E total =
L total =

F annual = E total
L annual

Ky =

Kz ]
F'annual = (K;)
(K2) F annual

-
CE————
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OFFICIAL NOTICES

Department of Education

Notice of Intent to Solicit Outside Opinion
on Rules Defining the Length of a
School Day for Secondary School
Students

The Department of Education is considering a revision
of the definition of the length of a school day for secondary
school students as it appears in the State Board of Education

(CITE 1 S.R. 1503)

STATE REGISTER, MONDAY, APRIL 11, 1977

Ruies. The present definition appears in Edu 44 and was last
revised in 1974.

The Department invites interested persons or groups to
provide information, comment, and advice on the subject,
in writing or orally, to Dr. E. Raymond Peterson, Assistant
Commissioner of Education, State Department of Educa-
tion, 657 Capitol Square Building, 550 Cedar Street, St.
Paul, Minnesota 55101.

Written statements will be made part of the public hear-
ing record.
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EQC MONITOR

Environmental Quality
Council

Actions Taken at the March 29, 1977
EQC Meeting

. Adopted Permit Coordination rules.

2. Received exemption application from Cooperative
Power Association/United Power Association on Bunker
substation, Anoka County.

3. Found Environmental Assessment on Capitol
Annex adequate and determined that this is a major gov-
ernmental action but without potential for significant en-
vironmental effects and no Environmental Impact Statement
is required.

Notice of Permit Issuance for CPA-UPA
High Voltage Transmission Line

Notice is hereby given that on Monday, April 11,
1977, the Minnesota Environmental Quality Council (EQC)
designated a route for and issued a construction permit to
Cooperative Power Association (CPA) and United Power
Association (UPA) for the construction of a 345 kilovolt
(kV) alternating current (ac) single-circuit high voltage
transmission line (HVTL) from CPA-UPA’s Dickinson
Substation, near Delano, Wright County, Minnesota, to
substation facilities to be constructed by CPA-UPA on the
site of Northern States Power Company’s (NSP) Wilmarth
Generating Station, near Mankato, Blue Earth County,
Minnesota.

Copies of the EQC’s Findings of Fact, Conclusions
and Order, the Construction Permit and maps showing the
designated route will be filed by EQC in the following Re-
gional Libraries:

Region |

Polk County-Crookston Library
120 North Ash Street
Crookston, MN 56716
218/281-4522

Region 2

Bemidji Public Library
Sixth and Beltrami
Bemidji, MN 56601
218/751-3963

(CITE 1 S.R. 1505)
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Region 3

Duluth Public Library
101 West Second
Duluth, MN 55802
218/722-5803

Region 4

Fergus Falls Public Library
125 North Union

Fergus Falls, MN 56537
218/739-9387

Region 5§

Kitchigami Regional Library
Pine River, MN 56474
218/587-2171

Region 6E

Crow River Regional Library
410 West Fifth

Willmar, MN 56201

Attn: Burt Sundberg
612/235-3162

Region 6W

Chippewa County Library
224 South First Street
Montevideo, MN 56265
612/269-6501

Region 7E

East Central Regional Library
240 Third Avenue S.E.
Cambridge, MN 55008
612/689-1901

Region 7W

Great River Regional Library
124 South Fifth Avenue

St. Cloud, MN 56301
612/251-7282

Region 8

Marshall-Lyon County Library
301 West Lyon Street
Marshall, MN 56258
507/532-2849
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EQC Monitor

Region 9

Minnesota Valley Regional Library
120 South Broad Street

Mankato, MN 56001

507/387-3431

Region 10

Rochester Public Library
Broadway at First Street, S.E.
Rochester, MN 55901
507/288-9070

ECOL
Environmental Conservation Library
(ECOL)
300 Nicollet Mall
Minneapolis, MN 55401
612/372-6609

Copies may also be obtained by writing to the EQC at:
EQC, 100 Capitol Square Building, 550 Cedar Street, St.
Paul, Minnesota 55101. Request should be referenced to
MEQC Docket No. CU-TR-2.

Peter Vanderpoel
Chairman, MEQC

Pollution Control Agency

Receipt of Natural Resource Permit
Application

Name of Permit: Section 401 Certification and State Dis-
posal System
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Applicant: City of St. James, Minnesota
Project Location: St. James, Watonwan County

Project Description: Hydraulically dredging 1.25 million
cubic yards of material from the bottom of St. James Lake,
approximately 225,000 cubic yards of which will be placed
in an area known as Miest Slough.

Questions on this project should be directed to: Louis L.
Flynn, MPCA, 1935 W. Co. Rd. B-2, Roseville, Minnesota
55113 at (612) 296-7225.

Comments on this project should be directed to: Division
of Water Quality, Attn: Terry Mader, MPCA, address as
above.

Errata

I. 1 S.R. 1302: Change title from ‘‘Certificate of
Need and Criteria for Assessment of Need for Large Coal
Storage Facilities’” to ‘‘Contents of Applications for Cer-
tificates of Need and Criteria for Assessment of Need for
Large Coal Storage Facilities for Coal Suppliers and Coal
Transshipment Facilities.”’

2. 1 S.R. 1308: Change ‘“‘or”’ to ‘‘of’’ after ‘‘area’’
and before ‘‘the proposed facility’” at EA 944 A.l.

3. 1 S.R. 1310: Change *‘‘Dislocation’’ to ‘‘Reloca-
tion’” at EA 945 D.5.

4. 1 S.R. 1303: Begin new paragraph with “*plus such
additional fees as are reasonably’’ at EA 905 B.
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STATE OF MINNESOTA
OFFICE OF THE STATE REGISTER

95 Sherburne, Suite 203
St. Paul, Minnesota 55103
(612) 296-8239

ORDER FORM

Please send me:

Annual subscription(s) to the State Register at
$110.00 (second and additional subscriptions are
$85.00 each).

Single weekly copy(ies) of the State Register at
$2.25 each. Send me Issue(s) # (please
list).

Annual subscription(s) to the EQC Monitor at
$50.00 (second and additional subscriptions are
$35.00 each). Contains all items of environmental
concern.

NOTE: The above items are not subject to Minnesota sales
tax. State Register binders, listed below, do require
either sales tax or your tax exempt number.

State Register binder(s) at $5.00 + $ .20 sales tax,

for a total of $5.20 per binder. Please fill in your
tax exempt number, if necessary: # .

These are 3-%2 inch durable plastic self-locking
binders, imprinted with the State Register logo.

Please enclose full amount of items ordered with a check
or money order made out to ‘‘Minnesota State Treasurer.”’
Remember to include sales tax on binders only.

Name of Company or Organization

Attention to:

Street
City State. Zip
Telephone. [S.R. 3/14/77)
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Attn: Edward Burdick, Chief Clerk

Room 211 Capitol
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