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CPHE PACLLITY, HESTORY, AND_ BACKGROUND

i o o

The University of Minncsota bepan the planning process thzt led to the .
developwent of a long terwm propram for the lealth Sciencez eight years apo.

A study supported by the i)l Family Foundation included the rccommendations
that the University should cxpand its enteying Medical clzss to 200 students
as rapidly as possible with a commensuratce increase in the number of Dentz)
students, increase the number of transfer students from the two-ycar medical
schools in North and South Dakota, and strengthen the tezching skills and
attitudes relevant to the responsibility of personal and & 1JJy physicians.
The Regents of the University ‘acting upon the Hill recommendations and
preliminary reports of the University Long Range Planning Committec that

was appointed by the President in September 1964 proposez physical facilities
development program for the College of Medical Sciences and the School of
Dentistry. This proposal included facilities essential to the maintenance

of quality programs in the llecalth Sciences. 1In addition, it would make
possible introduction of new programs and increases in enrollment recommended
by the Hill Family Foundation study - entering classes in Medicine would be
increased from 160 to 200, in Dentistry from 110 to 150, and there would be
proportionate enrollment increases in related health prciessional programs

Students, staff, and the faculty made sigﬁificant contrizutions during the
planning effort. ‘

More than 100 faculty members participated in the planning effort. Most of
their time has been devoted to programmatic study which includes expression

of goals and objecctives and definition of instructional, research, and scrvice
activitics that are appropriate to the University's UFECT s to meet the

nceds of the state and nation. '

The general criteria which established the basic planning framework are as

follows: '

1) Becausce of the great investment from public and pri?ate sources in
existing facilitics, the vlan nust conserve and eniznce the desirable
characteristics of the presont Health Sciences Center.

2) The plan must be adequate in scale to serve all contemplated programs
of the Health Sciences Center - programns that include substantial
enrollment increases in all areas.

3) The plan must fac ilitate and, in fact, encourage intoraction anong
persons in all Health beongcs p1o~rnns.

4) The plan must provide maximum flexibility for adaptat
but unspecificd changes in programs in the wake of so
progress.
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5) The plan must be computible with other aspects of University development
and enhance the involvement of the Ho;:llh Sciences with the rest of the
University and the community.

6) The plan wust provide oppertunity for development beovond any prograns
now contemplated, ' '



In March, 1966, the new dean of the College of Pharmacy first involved

his unit in the planning process initiated earlier by the other Health
Sciences units. The faculty was able to complete sufficient review of
College needs in the first six months to establish that future programs
vould require close participation with the other Health Science Profes-
sional schools if a needed health team were to become a reality. The faculty
concluded that a high priority request for funds from the legislature for a
new wing to its present facility should be withdrawn and planning initi-
ated to bring Pharmacy into the developing Health Sciences Center,

This request was supported by the University, and planning for the pharm-
acy facility integrated into the Health Sciences Center was begun.

After many cooperative studies with representatives of the other health
professional units, the present plan has evolved. The detailed drawings
for the College of Pharmacy facility are being develcped. A great deal
of space in the Health Sciences Center is planned for shared use with
the other units including the classrooms in the pharmacy facility.

The College of Pharmacy will carrxy out a number of programs in the new
facility. Presently the largest program is the undergraduate B.S. in
Pharmacy, a five-year professional program. Also offered is the six-
year Doctor of Pharmacy degree which is hecoming more in demand as the
role functions of this individual are defined. The Pharm.D. degree

is also an undergraduate professional degree. The College also offers
graduate programs leading to the M.S. and Ph.D. degrees in Medicinal
Chemistry, Pharmacy Administration, Pharmacognosy, and Pharmaceutics,
Further, they have an established M.S. program in Hospital Pharmacy.
The program with the greatest growth potential is the professional
Doctor of Pharmacy program -- it is the only one of its kind in the
Upper Midwest. '

The Health Sciences Expansion Project is bounded almost entirely by
existing University dormitories, libraries, hospitals, and classroom
buildings. The notable exception is the block to the east of the site
along Washington Avenue. The block contains commercial and housing
functions and has been considered a logical direction for long-range
future expansion. The University is in contact with a community plan-
ning group and is developing a policy for future land acguisition in
the area so that property holders are appraised of the time-table well
in advance of any University acquisition.

With the exception of the aforementioned block, future expansion of the
Health Sciences will involve the demolition of existing buildings.
Therefore, future long-range expansion is expected to have minimal
effects on the surrounding environment.

The site area for Unit F is currently occupied by three apartment
buildings owned by the University. Current residents rent with a
30~day eviction notice arrangement. The situation is identical to
that found in any University housing such as dormitories. Other Uni-
versity housing will be made available to these students upon initi-
“ation of the project.

Attachments I and II outline seqments of the master plan,




ANALYSIS

The organization of the analysis is accerding to the format presented

Chapter 30~15 of the General Administration Menual (Environmental Affairs) as

follows:

I. Natural Resource Use

Land Use

Mineral and Fuel Use
Water Us

Air Use

Compliance

IT. DPollution

Adr Pollution

Water Pollution

Soil Pollution

‘Land Pollution ’

Pollution of Wetland, Desert, Tundra and Alpine Eunvironment
e Energy

Wastes and Storage

Compliance

I1I. Populaticns
Human Populations
Animal Topulations
lant Yopulations
Compliance

1V, Services
Basic Services
Human Services
Internediary Systcms

Long—-Range Services

V. Human Values

NATURAL RESOURCE USE

The building materisls are non-rencwable resources allocated to this
building on a long-term basis. This building was designed with a concept
of extending its life expectancy from the normal 20 or 30 year period to
a longer 50 cr 60 vear life expectancy. This is the reason for the very
durable eoxterior sliell and structural system along with an elaborate
utility systewm designed for flexibility. Internal partitions are re-
movable without damaging flecors or ceilings or interrupting activities in
adjoining spaces. Thus, use of space in the buvilding can be easily modi~
fied to accommodate future propram necds. 7This concept of "design
flexibility" is further discussced in Attachument JII,




Land Use

The construction of the proposed building will represent a
change in the traditional use of the parcel of land being dir-
ectly affected by the action. However, the site for ¥ is al-
ready owned by the University. The site is currently occupied
by three apartment buildings and has <the status of dormitories
or other University housing. Students who live there rent on
a 30-day eviction notice arrangement and at the time of initi-~
ation of construction other University housing will be provided.
As was noted in the Facility, History, and Background statement,
the site is surrounded by dormitories, libraries, hospitals, and
classroom buildings and thus, the proposed plan for the site is
consistent with its surroundings. See Attachment IV for title opinion.

Because of the adequacy of storm sewer design for the area,
the proposed building will not change runoff patterns which affect
adjacent land use.

The project is suitable for the physical characteristics of

the site and requires no change in the traditional use of under-
ground space.

Mineral and Tuel Use

The proposed project does mnot influence accessibility to
known mineral deposits. The scope of the project is not suffi-
cient to precipitate more than a five percent increase in the
amount of mineral and fuel being mined in Minnesota, nor does
it precipitate an increase of more than one percent in the
amount of mineral aud fuel consumed on a national basis.
Further discussion of the impact of the proposed facility on
fuel use is included under the topic of ''Basic Services."

Water Use

The project will mot bring about an identifiable change
in volume of water in natural surface ox underground water
systens, nor will there by any change in the primary or
traditional use of a body of water.

Ground Water

Cround water was observed in the borings at the levels and
times indicated on the boring logs. The ground water inform-
ation contained on the log of boring 3 is considered to be the
most accurate since water vas observed at a depth of 43" prior
to introducing jetting water into the drill hole. The levels




of the ground water observed in borinpgs 1 and ? may be affected
somewhat by the fact that jetting water wvas introduced inte
these holes prior to the time ground water was observed., Ground
water determinations made in relatively dmporvious coils as
encountercd in the berings may not be coapletely reliable even
after several days of observation, and both yearly and seasonal
fluctuations in the level of the ground water may be expected.

Air Use

This facility will not bring about any changes in the use
of air space. Unit A, which is immediately adjacent to Unit T,
is approximately three times as tall as Unit F. Thus, the
construction of F will represent no change in air space.

The completion of Unit F will not introduce contaminants in-
to the air which violate Federal, state and local emission stand-
ards. This includes emission to storm and sanitary sewers and to
the air from hoods, the University incinerator and the heating
plant. Emissions and control will be further discussed in the
following paragraphs.

POLIUTION

Air Pollution

The concept of increase in existing sources of pollution
is applicable to discharge from the stacks of the University
incinerator and heating plant. -

‘The proportionate increascs are due to increased quantities
of solid waste gencration and increased use of energy in the
form of steam. These incrcases are further elaborated upon in
the section of this report related to energy consuvmption. Even
though there are absolute increases, the University incinerator
and heating plant will continue to be operated in accordance
with the Minnesota Pollution Control Agency Rules and Regula-
tione for Air Pollution Contvrol, January 1971, and the USEPA
"New Source Performance Standards for Steam Generators and
Incinerators." Results of stack emissinon studies for par-
ticulates, sulfur dioxide, and heavy metols for the inciner-
ator plant, and for sulfur djoxide and porticulate content for




the heating plant, have recently been shared with the Minnesota
Pollution Control Agency. Further perspective on air discharges
can be pained by referring to later cections in this report per-
taining to solid wastes and basic services.

Jater Pollution

With reference to water pollution, the proposed project will
not change any natural water system, establish a waste treatment
facility, discharge waste from human populations to natural
surface water systens, discharge manufactured waste material
directly to natural surface water systems, produce an identifiable
change in the natural surface water system as a result of chang-
ing effluent quality from the Metropolitan Sewage Treatwment
Facility, cause or precipitate erosion into surface water, to
identifiably alter turbidity, or permit leaching of foreign
substances into underground water supplies.

Soil Pollution

There will be no change in the chemical composition of
the soil at the site as a result of this project.

Site and Soil Conditions

Boring logs maintained by the University Office of Super-
vision and Construction indicate that the soil profile consists
primarily of sand to a depth of approximately from 15' to 19',
underlain by glacial till consisting primarily of silty sand
with some boulders which extends to bedrock. From 4' to 7' of
£111 exists at the surface, with the grater depth being encountered
in boring #3. A layer of silty sand from 7' to 9' was encoun-
tered in boring 3# and in boring #2, a layer of lean clay was
encountered from 27 1/2' to 29 1/2'. Although boulders were
encountered in the till below about 20', the borings were not
obstructed by them. Bedrock was encountered and cored in cach
boring, and consists of thin layers of the Decorah, Shale and
Timestone overlying Platteville limestone at a depth of approxe-
imately 50', Detailed ivnformation pertaining to the bedrock
is contained on the boring logs.

Land Pollution

Because the site is less than one acre, this action is
excluded from the requirement relating to chonge in the
structure of lond vhich would affect ite structural stabildty"
and "which would affcect its capacity to tbsorl water.




There are no identified carthquake faults at this site.

There will be no identifiable change in runoff from this
area as it rclates to adjacent land, since all runoff will be
directed to a storm sewer. It is predicted that the vunoff
coefficient for this area (120,000 square fecet) will change from
0.5 to 0.9, with & peak discharge for a 25 year frequency storm
of 6 CFS. This water is conducted from the site to a 3 by
6 1/2 foot dizmeter storm tunnel which discharges directly to
the Mississippi River,

Pollution of Wetland, Desert, Tundra and Alpine Enviromment

There will be no polluticn of wetland, desert, tundra, and
alpine enviromment on the site of construction of this projecct.

Enexgy

The proposed project does not generate sufficient quantities
of new energy sources or create changes in energy flow patterns
which might cause permanent changes in the physiology and behavior
patterns of populations, or would permanently alter natural or
man-made structureg. This statement applies to energy in the
forms of heat, sound, electromagnetic waves, shock waves, and
wind patterns. In making this statement, it is noted that shock
waves and vibrations made in accordance with local construction
or blasting regulations, and also sources of energy which cause
only temporary effects, or affect a limited number of individuals
are excluded. The latter exclusion includes the effect of an
x~ray diffraction unit to be located on the 7th level of the
building. The number of exposures to human populations is very
limited (only to those researchers working with it) and appli-
cations will be carefully monitored through registration with
the Minnesota Health Department and strict adherence to "Minnesota
State Regulations Relating to Ionizing Radiation," 1971. To as-
sure adherence, monitoring activities will be carried out by
health physi¢ists of the Department of Environmental Health and
Safety of the University Health Service.

Wastes and Storage

The construction of Unit I' will create an increace in materials
used on a short-term basis (solid waste). Although some of the
waste from a recearch facility (Unit F) cannot be recycled because
of biological contamination, somo recycling will occur where
feasible.




The University of Mimnesota has an active resource recovery
program, spearheaded by the Physicel Plant Department. First
emphasis is on reuse of items, where medically and cconomically
feasible, and secondly, on reclaiming materials for use in the
production of row products. These efforts currently include
reclaiming of glags, waste chemicals, and corrugated paper.
Initially corrupated marerizls will be recovered from the waste
stream of ¥ and be collected along with corrugated materials
from other parts of the campus. It is estimated that corrugated
material will be between 157 to 204 by weight of the solid waste
stream from Unit F.

Where it is not feasible to recycle because of character
of the waste, difficulty in separation or lack of market in
the comnunity, other waste treatment and disposal practices
will be followed. '

It is the policy of the University to incinerate the bulk
of so0lid wastes from medical care and research facilities.
The more popular and economical method of solid waste disposal
would be to delivery it all to a sanitary landfill, and operate
only a patholegical incinecrator, however, it is realized that
digposing of unnecessarily large awounts of material by landfill
will in the long run have a greater adverse effect on the
environment. Also, if the vastes were deposited directly in a
landfill, the heat capacity of the wastes used to aid
in the destruction of animal carcasses, would be lest. Presently,
hot gases from the primary chamber of the incinerator passes over
the aninal hearth, the hecat being used to incinerate the carcasses.

The present incinerator does not incorporate heat recovery.
However, the University is currently involved in the planning
of a community thermal processing and heat recovery plant.

This project, which is being coordinated by the Hennepin County
Department of Public Works, dis now in the preliminary design
stage. The University and other area institutions with medical
care facility wastes are actively involved in the planning of
this project to assure that adequate facilitiecs are provided

for handling the special wvastes from medical care and research
facilities, This will include all wastes Irom the University
Health Sciences Complex, including Unit F. Eventually a
portion of the steam used to heat Building F  will be supplied
by the thermal energy recovery plant.

The present Universityincineration plant consists of two nominally
rated 50 ton per day movable grate incinerators. The incinerators
are equlpped with over-fire and under-fire air, primary and
secondary ccmbustion chambers, and temperature sensors located
in the sccondary coubustion chanber. A smeke indicator is
Jocated at the top of the 200 ft. stack. Presently, one of the
two dncinerators is operated six hours per day, five days per




week, alternating units to allow for coocl-down and clean-out
of the unit. The incinerators are currently receiving 18
cubic vards per day from the Health Sciences Complex and 20
cubic vards per day of waste from other campus buildings.

It is estimated that when Unit A is totally occupied, it will
generate approximately 10 cubic yards per day, exclusive of
cardboard (which is recovered). This tctal of 18 cubic yards
per day is somewhat less than the 20 cubic yards per day now
being brought to the University incinerator from other campus
buildings. Thus, the incinerator could absorb, under its
present operation schedule, the contributions of waste from
Units A, B/C, and F by shifting other campus waste directly
to landfill, or by operating an additional shift at the incin-
erator. Scome of the solid waste from other campus buildings
is now going directly to the transfer station, and from the
transfer station to a Minnesota Pollution Control Agency
licensed ‘sanitary landfill.

‘There is a sufficient capacity for burning all animal
.carcasses during the period of time the incinerator is in
operation. Since there will be minimal increase in capacity
of animal quarters in the Health Sciences Complex resulting
from construction of Unit F, there will be no change in the
need for burning capacity of animal carcasses. If the pres-
ent schedule of buring is maintained, shifting from burning
of general campus waste to burning of medical facility waste
will be helpful for the destruction of animal carcasses be-
cause medical/research facility wastes have a higher heat
(BTU) content.

Wastes that are considered infectious or physically haz-
ardous are separately collected in appropriately marked con-
tainers.

‘The University of Minnesota has a policy of preventing
discharge of flammable and toxic waste to the sewers, includ-
ing radioactive waste. A convenient service is provided with-
in the Health Sciences Complex for routine collection of these
wastes. The purpose of this collection system ig to minimize
impact on the water environment by preventing discharge dir-
ectly to the ganitary sewer system.
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Solvents and toxic werstes are dispesed of using the best
technology presently available., The procedures {for collection,
storage, transport, and dispesal are critically reviewed on a
frequent basis bacasuse of recent changes in procedurcs for
management at the national, state and lccal levels. For
example, at the lecal level the University's Department of
Envircenmental Health and Safety and Physical Plant have been
actively involved with the development of a recent report on
"Hazardous Vaste CGeneration, Twin Cities Metropolitan Area':
which vas prepared for the Metropolitan Inter-County Council
for Minnesota Pollution Control Agency. The University provided
input for the study, both in terms of the University's experience
with the problem of hazardous waste management, and to assure
that comnunity systems be developed to accommodate the types of
wastes generated at academic institutions, research facilities,
and health care facilities throughout the Twin Cities lMetropolitan
Area.

Attachment V details the procedure for disposal of waste
chemicals from laboratories. The materials which are collected
are stored in specially designed recoms within the Health Sciences
Complex (rooms designed with special ventilation, waste holding
tanks to prevent discharge oy spills teo sewer, and fire-proof
construction) before being rewoved from the building for
transport to the site of ultimate disposal. WVaste solvents and
chemicals (where feasible) will be disposed of in a Minnesota
Pollution Control Agency licenscd incluerator operated by
Pollution Controls, Incorporated. In the past, some of the
waste chemicals and shock sensitive materials (after being
detonated) were buried at a carefuily monitored burial site at
the University's Rosemount Rescarch Center at Rosemount, lMinnesota.
Seven wells and several suction lysimeters have been installed
at the site to routinely wonitor ground water quality. To
date, there has been no indication of contamination of ground
water (water table at approximately 60 fcet) resulting from
the analysis of water gamples taken from water table wells.
Future plans for management of toxic wastes to further minimize
the jmpact on the soil enviroument, include storage and reprocessing
of chemicals for recycling either within the University or a
larger community system. Materials from Unit F will cnter
this recycling system.

Attachments VI and VIT give further information relating
to handling of shock sensitive materials ond the pickup pro-
cedure for hazardous chemical wastes, '

In relation te radiocactive wastes, Unit 17 will generate
some materials requiving "the storage of contaminants when their
vltimate dissolution is not part of the proposcd acticen." This
is nccessiary since nuch of the radioactive liguid and solid
vaste is collected din laboratorices in special labelled containers
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for temporary storage and ultimate disposal by an Atomic Encrgy
Commiscion (AFC) approved contractor. Much of the detail of

the procedure for radiocactive waste handling is included in
Attachment VITI, Radioactive wastes are frequently removed from
the University lealth Sciences arca to a temporary storage facility
in an isolated arca at the University of Minnesota Rosemount
Research Center. This facility is a brick building, 36 feet
long by 19 feet wide, by 50 feet high, protected by a Cyclone
fence, and posted in accordance with Title 10, Part 20, Section
20.203 of the Federal Regulations. All procedures for storage,
transport and disposal of radiosctive waste are reviewed and
monitored by the Department of Envirommental Health and Safety
Health Physicists.

In terms of impact on the enviromment from the release
of radioactive waste, the Health Sciences Complex presently
uses a fraction of a percent of available dillution capacity
in sewage, based on discharge limits established by the Atomic
Energy Commission. The air-borne release from the University
incinerator is between 107 and 20% of the Maxdimum Permissible
Concentration for Air, using the conservative assumption that
all radiocactive material incinerated goes out with the stack
effluent. The agsh from the University dncinerator contains
between 20% and 807 of the Maximum Permissible Concentration
for VWater, using the conservative assumption that all radicactive
material incinerated vemaing in the ash. The ash 1s buried at
a Minnesota Pollution Control Agency licensed sanitary landfill
in compliance with Atomic IEncrgy Commission Regulations for
Burial of Solid Radioactive Vaste. The University Health
Physicists carefully monitor for change in quantitics of
radioactive waste, to determine that concentrations of radio-
isotopes are not allowed to exceed the level as specificd by
"AEC Regulations for Control of Radiation Lxposure to Individuals
in the General Public." .

The other possible impact of the discharge of radioactive
materials would be by air exhausted from radioisotope hoods.
University policy is to separate air intakes from air exhausts
by a distance of 100 feet. In radioisotope laboratories there
is also a policy to provide for filtration of air from radio-
isotope hoods where necessary, and disposal of filters in
accordance with radicactive waste disposal procedures.

Attachment IX gives a gencral overview of the radicactive
waste handling procedure for the University and Attachment X
provides a detailed desceription of determination of discharge
of radioactive materdals from the University dncinerator as a
result of dncineration of low level radiooctive materials.
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Compliance

It is the University's policy to comply with local, state
or federal statutes, standards, oY regulations that pertain to
pollution. These include the regulotions of the Minnesota
Pollution Control Agency for Air Quality, Solid Waste and Noise
(as the latter standard evolves under the direction of that
agency) and standards pertaining to medical care facilities
of the Minnesota State Department of Health. Also, there will
be compliance with the Jocal regulations including the "City of
Minneapolis Noise Control Ordinance,” and "Metropolitan Sewer
BPoard Regulations' and cempliance vith appropriate Federal
regulations, including the "Clean Air Act,' the "Federal Water
Pollution Control Act," the "New Source Performance Standards
for Steam Cenerators and Incinerators,'" the regulatvions of the
"Occupational Safety and Health Act," and the regulationg of
the "Atcenic Energy Commission."

POPULATIONS

Human Populations

In this instance the pepulation cousidered is the total
Metropolitan area consisting of seven counties and approximately
two million pcople. 7This meets the criterion that a "human
enviromrent shall in no insiance be less than 160 acres." It
is concluded that further environmental consideration will not
be required in regard to this action becaus=e the proposed project
will not: 1) bring about more than five percent change in the
density of human population; 2) bring about significant change
in the distribution of human population; 3) bring about change
in the age characteristics of the human population; 4) bring
about a more than five percent change of density in the temporary
human population (school year and vacation time populations);

5) bring about an identificble genctic change in the human
population (because of carefual control of the use of diagnostic
and therapeutic radiation dose); and 6) create a chenge in the
genetics of human populaticn (there is no projected rescarch

in genetic engineering within this facility).

Tc address the specific problem of congestion in a smaller
297 acre area, the Minneapolis East and West Bank campuses,
the completion of Unit F will not bring about a change of more
than 5% in the transient population of the human environment.
Considering the projected increases of Health Sciences students,
faculty, and civil service research support personnel in
reference to the current 50,000 per weckdey population, the total
impact will be an increacse of less than 1%.
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Animal Populations

The only animals related to this project are those used for
research purposes. The animal quarters proposed for Unit F
are minimal. It is intended that there will be the same gen-
eral diversity of species within the animal population of the
new quarters as will be present in the Research Animal Hospital
to be located in Unit B/C. According to a June, 1970 report,
prepared by staff of the University Department of Environmental
Health and Safety, entitled "Ventilation and Lighting Survey of
Animal Housing Facilities in the University Medical Complex"
it was concluded that ventilation for the animal rooms in the
Mayo Memorial Building and in parts of Diehl Hall is inadequate,
and also the lighting levels within these buildings fall below
recommended levels. Their recommendations will be taken into
consideration in the planning of the new facility. '

Other than the up dating of existing animal quarters, the
project will not create any changes in population density of
animals in their natural habitat or crcate any changes in the
behavior patterns of animal populations. Animals used for research
are excluded from the envirommental analysis provisions relating
to genetic changes in animal populations.

Plant Populations

In regard to plant populations, the project will not create
any long-term chenge in diversity of species, long-term increase
or decrease in populatiocn density of individual species within
patural habitats, or create any identifiable genetic change in

- plant populations.

The University operates its animal quarters under "Policy
and Procedure for Animal Care and Use at the University of
Minnesota," a policy which was developed and approved by the
"All-University Animal Care Committce.” This policy has also
been approved by the University Scnate Committec on Research
and the Board of Regents. Attachment XY is a copy of this policy
and procedure., Note that Item Mo. 10 also speeifies that "the
construction and use of housing, service, and surgical facilities
will meet those standards described in the publication, "Guide
for Laboratory Animal Facilitics and Care,' Public -Health Service
Publication No. 1024, or as otherwise required by the United
States Department of Agriculturc regulations established under
the terms of the Laboratory Animal Weliare Act (DL 89-544) as
amended December 24, 19700 The Divcetor of the University
Departoent of Invirenmental lealth and Safety serves as a member

position to review the epviraumental impact of chanpes in
aninal use.
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SERVICE

As a result of this project there should be no complete
disruption in any of the services of food, water, power (in-
cluding gas, coal and oil), shelter, sewerage, solid waste
disposal, or health services. Response to health service
should be enhanced by completion of the proposed facility.

As with the construction of any new facility, there will
be some alteration in the use of basic services. For Unit F,
this will be mininal. It is obvious that the construction of
this facility will not create a change of more than 5% in the
capacity of the electrical system serving the entire human
population of the TWin Cities Metropolitan Area. To lessen
the effects stemming from water and sewage needs, a new 16
inch water line has been installed to serve Units A, B/C, and
F (see Attachment XII) and attachment XIII indicates public
announcenent of the construction of a new 24 inch sanitary
sewer from Unit A to the main interceptor for the City of
Minneapolis. The sewer line, which has been installed along
with-the construction of Unit A, was liberally designed to
include capacity for Units B/C and F.

For information relating to quantities of waste generated,
refer to the previous section of this report on "Pollution."
The rationale for handling of the waste from this facility is
discussed in those paragraphs. The small amount of ash from the
University incinerator which is disposed of in a Minnesota Pol-
lution Control Agency licensed sanitary landfill site will have
negligible impact (less than 5%) on the remaining capacity of
the solid waste disposal system serving the Metropolitan area.

Storm and sanitary sewage from the buiiding is separate.
The storm sewage is conducted to a 3 x 6 1/2 foot tunnel which
extends for a distance of approximately four blocks to the Miss-
issippi River. The storm tunnel is more than adequate to handle
the added flow based upon a runoff coefficient of 0.9 and a
peak flow of 6.0 cfs.

Consumption of gas will be neglicible compared to the amount
of gas consumed in the Twin Cities Metropolitan area. Steam from
the University heating plant will be used for heating and air
conditioning of Unit F. Boiler capacity for Health Sciences
Phase I, which includes ¥, was installed at the {time of construc-
tion of Unit A. The amount of fuel, which will be used for heat-
ing and air conditioning of the proposed building, is a small
percentage of the annual use of fuels in the Twin Citieg Metro-
politan Area.
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Although ¥ will have an impact on cnergy use, consideration for
minimizing this impact has resulted in a nunber of specific planning steps.

1)

2)
3

4)
5)

6)

s 7)

8)

9)

10)

11)

12)

13)

14)

Large portion of building bélow grade with virtually no
heat loss or solar load.

Precast exterior design of panels backed with insulation.
Minimal amount of glass in exterior wall surfaces.

ixterior glazed shadow glass of double thickness with air spacc.
Small roof area in proportion to building square footage.

Service cores at perimeter providing buffer zone between building
exterior and cccupied space.

Solar shading provided by building overhangs and projections.

Air handling systems designed with economy cycles for utilization
of outdoor air for natural cooling and ventilation when conditions.
permit.

Pick up of heat from exhaust air and return of energy to incoming
air.

Separate air handling systems for classrooms and lecture halls
for operation in accordance with space utilization.

Central data center control of heating, air conditioning and
ventilating systenm for Units A ,B/C & F LO provide efficient
operation with minimum manpower.

Utilization of central campus boiler plant steaw supply, and
central steam absorption chillers for air conditioning.
Distribution of high pressure steam to main ecquipment rooms.

Maximum use of fluorescent and mercury vapor lighting fixtures,
three lamps, two ballast design in lieu of incandescent,
providing a two to three times power consumption advantage.

Distribution of power at 480 volts with lighting at 277 volts
to maintain feeder sizes.

The proposed project should not create any change in the availability
of food for our human population.

For the construction of Unit F, three University owned apartment units
housing approximately 120 people will be razed. Considering an enrollment
of students on the Twin Cities campuses of approximately 40,000, housing
for 120 persons amounts to less than 0.5% of the total student population
or far less than 5% of the total human population.
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With regard to the physically handicapped, plans for the building
have been carefully reviewed by the University's Department of Environ-
mental Health and Safety to assurce that they conform with the "State of
Minnesota, Fire Marshall Department, Rules and Regulations Relating to
Public Buildings; Providing Accessibility.and Usability Features for
Physically Handicapped Persons Pursuant to Minnesota Statute Sections
73.57 et. seq. as amended."

Other than the above gencral application of human services criteria,
the specific application of these critevia do not apply becausc the facility
does not directly provide for: care of aging, including facilities and home
services; care of mentally retarded, including facilities; support for
handicapped, including facilities, home cave services and services designed
as assist the handicapped to participate in modern society; cducational
facilities and services for students through age 17; or day care facilities
for children below the clementary level.

Since the project is not designed to increase the mumber of people in
the Twin Cities Metropolitan human population, it isnot anticipated that
there will be a change of more than five percent of the number of meseages
delivered on an annual basis, an alteration of more than five percent in the
number of professicnal educators required to serve the population, nor will
there be an alteration of more than five percent in the nuwber of health
professionals required to serve the population.

Althouzh there may not be a transportation change of five percent for
the Metropolitan area, there is need for a discussion of the impact of this
facility as it generates more trips and the nced for more parking facilities
in a limited University area.

The scope of the project is such that it will not crcate a change of
more than five percent in the remaining capacity of an existing transporta-
tion scrvice.

The figures used {1lustrate actual 1974 and projected 1980 popu-
lation statistics for the entire University Health Sciences Complex, vhich
includes Unit F. Utilizing the projectcd 1981 population statistics,

Tatle 1 illustrates parking space demand for the Health Sciences Complex,
based upon the "parking standards' methoed, which best represents true demand.

Parking resources within and iwmrcediately adjacent to the Health Sciences
Complex total 5,800 spaces. "This represents an increase of 1,800 spaces since
1970 and 1971, for which cccurate population and parking demand statistics
are available. Given the change dn the nunmber of parking spaces, 1t 15 not
possible to determine whether the 1980 Health Sciences parking denmund will
create a chanve of more than five percent In the yemaining pavking capacity.
Nowever, piven a demand of 5,400 spaces per day, an excess capacity etb 400

spaces pey day will exist.
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TAB
1979 PARKING SPACE DEMAND FOR HEALTH SCIENCES COMPLEX

TAELE 1 FROM "PARKING STANDARDS" METHOD
1979 Pkg.
Parking Adjustment Factor Space.
, . Demand
Transit w/Existing
Auto Peak ' Transit
1979 Walk Passenger Accumulation Existing Usage . Usage -
Catecory Population  Trips Trips Factor % Trips
Faculeyl/ 1071 150 - - 2.0 21 900
staffl/ 6938 375 135 60% 4.1 170 2470
stucent!/ 4758 1750 545 80% 8.8 335 1180
Inpatient 522/ - - - 1.7 1 51
Qutpatient 3652/ . - - 1.7 6 359
Yisitor 8062/ - - - 1.7 2 132
beds
Dental Patient 276Y . . - 7 5 271
TOTALS | 2275 1680 540 5363
1/ 1979 parking space demand = (1979 population x peak accumulation factor) - walk trips - auto passenger trips -
transit trips
2/ peak agjt7r° accumulation as derived from 1970 figures provided by University Hospital
3/ assumod thet one parking space needed per six beds a® time of peak parking demand in area
4/ peak cayt1na accunulation as derived from average daily number cof dental patients




Avallable transit ridership figures indicate that ridership to the Health
Sciences Complex in 1971 was 1,108 round trips per day. JFrem Table 2, pro-
jected 1979 transit ridership to the Complex is 867 onc-way trips or 1,734
round trips per day. This represcents an increasce of 566 round trips per day

over the l971{f:gurc.

Utilizing Metropolitan Tronsit Commission figures, dllustrated in Table
3, for existing (1974) vidership on the only University oriented route,
ridership (this ircludes ridership to the Lealth Sciences Complex) represants
70.3% of secated capacity. VWhile the nuwber of transit trips to the Healih
Sciences Complex is undoubtedly higher at the present time due to llealth
Sciences population increases since 1971, the increase of 566 round trips will
be used to project what effect the entire complex, of which Unit F is a
portion, will have on remaining transit capacity. Adding the 566 trips to
existing ridership figures, ridership increases to 75.07% oi scated capacity,
an increment of 4,77,

While existing transit service to the University and the Health Sciences
Complex is somewhat limited, the recently completed University Area Transit
Study would help rectify this situation. The study was somewhat unique in
that it was a joint venture of the University of Mimnesota, Citdes of
Minneapolis and St. Paul, and the regional and state agencies involved in
transportation planning, and the United States Lepartment of Transportation.

The final report from the ztudy has bheen approved by the Residential
Advisory Committe, the Tnstitutional and Commercial Advigory Commitloe wecting
x-uth the Techniceal Advisory Committee, the Project Management Foard, the
Transit Development Committee of the MIC, and the Hetropolitan Transit
C01n1 sion., It dis currently being reviewed by the Urban Mase Transportation
Administration of the United States Department of lransportation. See Attachment
X1V,

0f particular importance to the Health Sciences development program of
the Univergity of Minnesota is the transportation planned for the immediste
vicinity cf Station #6, adjacent to the lcalth Sciences Complex. This scation
will accommojate several bus routes, the inter-campus guldeway system, and
the region's autemated transit system when it Is developed., The last two
will be deglbntd to accommedate the handicapped in accordance with state
requirements.

The addition of Unit F will not nccessitate any alteration in points
of service delivery, thus it will not change access to a transportation
service for move than five percent of the population it is designed to serve
by alteriag the poiat of service delivery.

No specific systoms or services will be altcered as a result of the Unit

F project, thus there will be no change of greater than five percent in the
real cost of transportation.
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1979 DAILY TRIPS BY MODE TO HEALTH SCIENCES COMPLEX

TABLE 2

Existing Transit Usage

1979 Total Transit Auto Auto
Person Transit Person Person Vehicle

Category Trips % Trips Trips Trips
Faculty 1860 2.0 37 1823 1250
Staff 4270 4.1 175 4095 2800
Student 6750 8.8 505 6155 4200
Other 3560 1.7 60 3500 2400
Totzis 16,440 5.0% 867 15,573 10,670




TABLE 3

Route 16 Capacity Downtown Minneapolis - U of M
Load checks taken at 7 Corners

6 a.m. - Noon, Jdanuary 31, 1974

Actual Load Seated Capacity Standing Capacity
47 Pass. 60 Pass.
Eastbound 2534 3055 3900
Westbound 1215 2914 3720

Noon - 6 p.m., Average of Load 1-28, 29, 30 & 31--74

Eastbound 1455 2444 3120

Westbound 3225 3572 4560

TOTAL Trips - : 2 - |
Eastbound 117 3989 5499 7020 |
Westbound 133 4440 6486 8280

GRAND TOTAL 255 8429 11,985 15,300

Could expand load 30% before reaching seated capacity5
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HUMAN VATULS

The property is not knovn to be listed in the National Registry of
Historic Places or the National Landmaik Registry or any other similar local
or state version therecof. The arca proposaed to receive Unit ¥ ds already
urban and developed, and will have no dirccet offect on existing wildlife,
fish or marine life; thercfore, thecre could be no effect on individual
members ol gpecics identified on the Endangered Species List or any similar
list maintained by stste or local government.

The addition of Unit F to Unit A will enhance the visual environment
of the Hcalth Sclences Complex.

. The complex of new and remodeled existing buildings comprising the
Health Sciences Facilities is the Architect's response to the University's
goal of physical and curricular integration of the Health Scicnces units

with ecch other and the rest of the Minneapolic campus of the University.

The problem as defined by this geoal was (¢ develop a high density
building system on a tight urban site with strong relationships to major
existing facilities. This system needed to respond to the initial phasc
of expansion as well as to the continuing need for growth and change inhervent
in health sciences units.

The Architects initial effoert wag to develop & master plan which provided
for short and long term expansion and responded to the integreted rolation-
ships called for in the program. This master plan serves as a framcwork for
grovwth by establishing the major paths of circulation knitting together new
and existing buildings.

The units designated by the master plan to be housed in new construction
were analyzed for common systems criteria. These criteria generated one
building system which, with appropriate variations, could respond to the
requirencnts of tcecaching and research labs, dental clinics, hospital outpatient
clinics, offices, classrooms, and zuditorium. And in addition, could provice
a high degrce of flexibility and expandability.

As a three-diwmension physical statement the building is a framework
which is filled as space is required. The strongest visual clements of the
frame in this case are the core element, stairs, elevators, and gervice cores,

S
vhich are 124" square and are spaced 494" apart in two dircctions.

Depending upon the space requirements of the various floors the exterior
envelepe is located at (1) the back face of the cores, (2) flush with the
front or, (3) cantilevered 12'4" in front of the cxterior core face. The
result is a highly articulated and intcresting ounc.

The vertically introduced by the cove clements is balanced by the hori-

zontal lincs created by continuous window bands.  These bonds are particulanly
evident whove the cenvelope of tho building contilevers out froa the face of
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the cores. As secen in the enclosed model photographs the number of levels
cemprising a cantilevered projection correspords Lo the overall height and
mass of the particular unit.

The massivences of Unit A as an isolated entity will be softened by the
addition of ynits B/C and F.

Unit ¥ 1is an extension of the scale of Unit A but greatly diminished
in height. The resulting composition from low to medium to highest massing
we feel is a harmoniocus one.

Due to the fact that the new development is of a much different scale
and concept than the existing plant it was decided rather early to depart
from the traditional brick masonry construction of adjacent buildings.
ixposed aggregate pre-cast concrete panels were chosen for the envelope,
the color of which rclates to limestene cornices and banding on existing
buildings. FPlazas surround the new construction and are paved with brick
rescinbling that of the adjacent buildings.

The primary public circulation level for the Complex is the Floor 2
Concourse, one level below grade., This level is reached in numerous points
along its length by various exterior and interior stairwvay and escalatoer
spaces, which also admit light to this level. All major asscubly, adq:
and lounge facilities are located off this concource. Exterior matevials are
vsed i.e. exposed aggregate concrete cladding on cores and bricikk pavers on
floors to create an extension of exterior treatment of the interior "pedes-
trian etreet." Alco, the treatment will help the visitor to understand the
framcwork concept of the building.

An existing church located on the site, which in the 1920's won an
architectural design award, is retained and will be incorporated into the
total landscaping plan. Thus, old will be integrated with the new which will
be advantagcous to both.

Due to the tremendous demand for space in the complex almost all open
spaces have occupicd space below them. Great care was taken, however, to
provide trees on these plaza arcas by integrating trec planting pockets inte
the plaza structurc. The softening ond humanizing effect of the plantings
in conjunction with seating aveas was judged by the Client and Architects
to be well worth the expense involved.

Several procedures will bhe taken to minimize the environmental
effects of construction. The site will be fenced for security.
Attempts will be made to minimize the effect of noise on the surround-
ing community and hospital patients. Pile driving, and other noisy
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construction, will be accomplished in accordance with the "City of Minneapolis
Noise Control Ordinance'" as published on Octobier 25, 1972, vhich specifics

that "no pile driver, Jjachlinmmer or other comstruction equipment shall be
operated in the City of Mimncapolis between the hours of 6:00 p.m., and 7:00
a.n. on weekdays or during any hours on Saturdays, Sundays and State and
Federal holidays, except undcey specific permit frow the Director of
Inspections..." While the building is being constructed, equipment will be
placed to minimi.e noise and eubstitution of less noisy construction proccdures
"will bLe made where possible.

The contracter will be instructed to meintain a neat appearing and
sanitary site. This will include prompt removal and disposition of construc-
tion waste. Constructicen waste will be hauled to a sanitary landfill
licenscd by the Minnesota Pollution Ceontrol Agency. Clean f411 from the
excavation may be used for reclamation projects. The contractor shall provide
containment type toilet facilities for the construction personnel.

Because of the limited area of the site, there is very little potential
for erosion during conctruction. Locse materials will be removed from the
site promptly, and temporary stockpilirg of leoge scoil will be in an arvea
vhich is not in the direct pathway of runclf water. Prompt landscaping
after the completion of the constructicn should {urther prevent any siltation.
The contractor will be instructed to control dust from the project by wetiing.

Nen-ashbestos type fire prooiing materials will be ugsed to prevent any
exposure to workmen or the public,

Presently, negotiations ave being carried on with the Lutheran church
just adjacent to the proposed construction site to minimize impzct on their
parking facilitics by providing alternate space within University parking
facilities.

The apartment building located just adjacent to the site is owned and
operated by the University and all occupants arc on a month to month vertal
agrecment with the University. Apartment dwellers are awvare of the proposed
construction.

The scope of the project is not of such a magnitude that it will decrease
the availability of communications scrvices for more than five percent of the
population or precipitate a change of more than ten pevrcent in the veal
money income of ten percent or more of the population, nor will the project
create a chanpe of more than five perceut dn the annual school enrollment
on a national basis or alter by more than ten percent the nunber of individuala
entering a profession on a national basis over a four year period.

ERVIROXNERTAL STAMDARDS: PROJECT DESTCH AND DEVELOVM]

Y

The Depcrtment of Fovironmental Health and Safety in the University of
Hinnesota Health Service fa the oiiidicial apeney veoponsible for gurveillaneo
of the physical covirvoument.  The Dopavtment in also the offdicial roprenont e
tive of the University in veldaticuship to the provisions of the Occupatioral
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Safety and Health Act. 7This Departrment reviews all plans and specifications
for new buildings and incorporates rvecommendations into the construction

in both the internal and external pertions of new structurcs. In this vole,
the Department will review the dravings in the latter stage of design Lo
ascure that fcaturcs are incorporated to minimize disturbance to the sur-
rounding environment. Also, the project will be reviewcd to assure that
appropriate cavirommentcel standards are met. hany of these standards have
been referred te in the previcus paragraphs of the envronmental analysis.

—~

ag
Where there ave not specific standrrds covering an enviromuental consider-
ation relative to the project, subjcctive judguent of the Environmental
Health and Safety Depariwent tezm of specialists will be used to help
dcetermine the most appropriate covrse of action., The professional specialties
included within this group are: occupetional health, safety, general
sanitatjon, microbiology, public health engincering, and health physics.
Attachments xv and xvI  describe this team,

IQETFRNATIVFS TO THE PROPOSED PROJECT

Unit F. is tied to a six year old Master Planning dccision on Site
location. The site for F evolved from an in-depth analysis that determined
that the most ideal site, awonz those considered for the develcpment of the
Heslth Sciences Expuansion progrom (related specifically to cest, efficient
napapgement end the desirability fov dnteractiop with other University
srograms and the major public and private investment in existing facilitics,
e vell as envirconmental coumitments), to be the arca of the existing licalth
Sciences Complex. There are no significant adverse affects regarding the
environment on these sites and, in fact, the present location will help to
rectify many of the internzl problems of a Health Sciences Center on &
growing cempus that has limited availability of land thus requiring criticel
decisions on land use programming.

~—t

o)

ENVIRORMENTAL APPROVALS AND CONSULTATIONS

Many of the matters, including envirommental consultations, have already
been discussed in previous paragraphs as they relate to the consultatiocns
between the Minnesota Pollution Control Agcncy and the University regarding
discharges fren the inciverator and heating plant and the naterial containad
in Attachment XI1 and XIiT{ vegarding hook—-ups to sewexr and vater. Tn
addition, the following agencies have rovievced the preject at the termin-
ation of the design-developnent stage of the work: 1) State Fire Marshall's
0ffice, 2) Minncapolis Fire Departwent, 3) Hinnesota Socicty for Crippled
Children and Adults, and the 4) Regional Office of Facilitics, Lnginecriug
and Construction, Chicago, Illinois. All plans met with these agencics'
approval.
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Attachment IIT

Design Flexibility




~B. Design Flexibility

The complex of new and remodeled existing buildings comprising the
Health Sciences Facilities is the Arxchitect's response to the University's
goal of physical and curricular integration of the Health Sciences units
with each other and the rest of the Minneapolis campus of the University.

The problem as defined by this goal was to develop a high density
building systeém on a tight urban site with strong relationships to major
existing facilities. This system needed to respond to the initial phase
of expansion as well as to the continuing need for growth and change
inherent in health sciences unitsg.

The Architects' initial effort was to develop a master plan which
provided for short and long term expansion and responded to the integrated
relationships called for in the program. This master plan serves as a
framework for growth by establishing the major paths of circulation
knitting together new and existing buildings.

The units designated by the master plan to be housed in new construc-
tion were analyzed for comnon systems criteria. These criteria generated
one building system which, with appropriate variations, could respond teo
the requirements of teaching and research labs, dental clinics, hospital
outpatient c¢linics, offices, classrooms, and auditoria. And, in addition,
could provide a high degree of flexibility and expandability.

The building system employs a module of 12°'-4" x 12'-4" throughout
the site area. Service towers 12°'-4" x 12'-4" (nominal) are spaced 49'-4"
apart in two directions creating a tartan grid which is broken in one
direction by a pair of columns placed midway between the towers. A one
way structural system integral with the sexrvice shafts has steel girders
spanning the 24'-8" direction and steel trusses spanning the 49'-4"
direction (see¢ Building Systems Framework Isometric and Dimensional
Characteristicg Diagram). Building services are distributed vertically
through the service shafts and horizontally through the depth of the
floor construction. The frequency of the service towers allowed a minimum
of 4'-4" flooxr depth which is divided into separate strata for power and
communication, mechanical, plumbing, and lighting. In general, for the
entire complex, partitioning stops at a totally accessible continuous
ceiling plan 2'-0" above the floor peramitting the services above to he
distributed without interference. Typical floor to floor height is 13'--4".

All sub-systems were developed and designed to accommodate the
criteria generated by the program functions. A detailed description
follows of several sub-systems which will establish the degree of thought
that has gone into the development and coordination of the various sub-
systems resulting in the overall building fiexibility.
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SUPER-STRUCTURE:

Typical flooxr slab construction is a composite cellular steel
deck with a lightweight concrete topping. The selection of this floor
construction is based on the ceconomies inherent in the lightness of the
floor itself as well as the supporting steel framing and foundations,
The system provides electrical raceways within the floor construction
both for present and future needs and provides the required 2-hour
fire rating without the need for additional fireproofing on the under-
side of the deck.

Open-web trusses are provided as floor supporting members to
provide maximum flexibility for latexal distribution of the mechanical
and electrical systems between the floor slab and ceiling below.

CEILING SYSTEM DESCRIPTION:

The ceiling system will facilitate a degree of planning flexibility
eqgual to that afforded by the structural and mechanical system. The
ceiling is conceived as a continuous suspended plane extending from
exterior wall to exterior wall under which partitions can be located
and relocated as necessary. Above the ceiling ducted mechanical services
can be arranged and rearranged as reguired without interference from walls
or other vertical barriers.

To accomplish this the ceiling has to embody the following
characteristics:

1. The suspension system must be capable of supporting the head of
all partitions and door frames and provide adequate lateral
stability without additional bracing. Walls must be attached
and detached without damage to the ceiling. Although most walls
occur in modular locations, attachment at random locations must
be possible.

2. The suspension system must provide a framework in which light
fixtures, 2ir supply and return clements, sprinklexs, simoke
detectors, specakers, laboralory service columns and infill panels
can be located and rearranged in various combinations.

3. The ceiling must offer architectural characteristics suitable for
small interxmediate and large arcas.

4, The ceiling must be accessible to allow routine maintenance and

rearrangemnent of mechanical eguipment at any location above the
ceiling.
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The proposed ceiling system is composed of cor inuous service strips

and of infill. The service strips are oriented in an east-west direction

" and are located 6'-2" o.c. at the quarter points of the 127-4" architectural
grid. The infill closes the space betwecn the all purpose strips and pro-
vides for access to the plenum and acoustical separation of rooms.

The service strip furnishes the location for all mechanical sexvice
penetrations in the ceiling system. It is made up of alternating 4'-0"
fluorescent light fixture locations and 2'-2" service panel locations.
The modular locations of a 4°'-0" fluorescent fixture is centered on the
quartexr points of the architectural grid but such a fixture must be
relocatable at any point in the strip to accommodate non-modular rooms.

The service pancl provides locations for sprinklers, smoke detectors,
speakers, laboratory sexvice columns and down lights.

Linear supply air handling elements are located as required, per-—
pendicular to the service strip astride the cross runners with point
returns located as required at the service panels.

In order to insure that partitions can be freely moved without
unnecessary difficulty or damage tc the ceiling system mechanical services
passing between partition and plenum above ave minimized. Plumbing
fixtures located in areas not subject to change, are loop-vented under-
floor. We recommend low-voltage switch legs be used in these areas. In
areas subject to extensive future change, piped sexrvices to laboratory
benches shall ke fed down from the plenum space in umbilical chases.

Detailed study of code reguirements regarding fire rated walls
indicates that each level he divided by only one partition which must
interrupt the suspended ceiling plane. In each case the penetrating
wall has been chosen as being the one least likely to be relocated.

PARTITIONING SYSTEM:

The partitioning system achieves the degree of economy and flexibility
at the planning level provided by the basic mechanical and structural
systems. '

The total project was studied to find the basic sets of functions
to be gserved by partitioning systems. Seen in conjunction with the
ceiling system, the hasic approach to the partitioning system is that it
should be floor to ceiling light-weight space division. The partitions
should be removable without damaging the floor ox ceiling and without
interrupting the activities in adjoining spaces. In this approach, doors
and glass arc treated as panels in the partitioning system and attached at
the ceiling and floor in the same manner. The partitioning system must bho
locatable according to the wmodule developed by the ceiling system - and the
mechanical services provided by it, but it also must be akle to adjust to
non~-modular conditions when functional regquirements necessitate it. Pre-
fabricated cold rooms, freezers and the like will be used and the parti-
tioning system must acceept thew., Therve will be several spaces which reguire
R-¥ shielding and partiticoning systems must be able to provide this.
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Several alternatives for each required basic type were proposed
and studied. The cost of each proposal was compared to the requirements
for adequate sound isolation, flexibility, duxability and the particular
requirements of each type. Resulting from this study a selection was
maade.

1. Gypsum plaster on gypsum lath screw attached to channel studs 1is
proposed as the basic system on Floors 1 through 4. These floors
contain most intensive teaching functions by large numbers of
undergraduates, and therefore are subject to rather infreguent
change.

2. Drywall on channel studs is proposed as the basic system for the
laboratory and office functions located on Floors 5 through 7.
These functions will require constant rearrangement of plan and
will be used by a limited number of staff and graduate personnel,

3. Fireproof gypsum paneling is proposed to achieve the required
fire rating around the floor to floor penetrations at stairs,
mechanical cores, and elevator shafts.

4. Masonry is proposed for two applications:

a. Masonry with acoustic trcatment will be used foxr the auditoria.
b. Both finished and unfinished masonry is proposed on mechanical
floors and the animal room complex on Floor B, Bl, 1.

In areas of high humidity and/or where a high degree of cleanliness
is required, a glazed coating is proposed such as the animal room
complex or the manufacturing suite. This epplication may be used on
plaster, dry wall and masonry.

CASEWORI:

The flexibility afforded by the structural/mechanical system,
interior partitions and ceilings will be matched by the system of case-
work. Elements will be dimensionally coordinated and capable of simple
rearrangement to suit changing needs. The syston used is the suspended
or cantilevored type.

Dimensionally there has been & concerted effort to standardize the
casework components. Typically units are either 2'-0" or 4'0" wide.
unit types are readily interchangeable without expensive modificationg
associated with flcor mounted cascwork.

work stations have been standard
services provided therefore are not hound to one discipline.

ized by dimension as well as by
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. UNIVERSITY OF MINNESOTA  office of the University Attorney
a2 TWIN CITIES 330 KMorrili Hall
Minneapolis, Minnesola 55455

- (612) 373-3446

March 29, 1974

‘Regents of the University of Minnesota
Fourth Floor, Morrill Hall
Minncapolis, Minnesota 55455

"Attention: Duane A. Wilson, Secrctary
} . . .
Re: Title Opinion

Health Science Expansion - Unit T’

Gentlemen:

I have investigated and ascertained the location of the site
or sites, rights-oli-way, and easements being provided by the
applicent for the faeilities in its application for Federal Aild
identificd above to be ceonstructed, operated and naintained thereon,
described as follows:

A1l of the northerly 187.75 fcet of "Barney's

subdivision of Block 30" City of 5t, Anthony

as on file in the office of the Register of

Deeds, Hennepin County, Minncapolis, Minnesota,

lying south of the southerly right of way line

of Minnesota Nighway #1Z2.

I have cxamined the records of ownership of sald sites and
the applicant holds fec simple title, frec and clear of all liens
and encumbrances except for the following:

-
It

The alley adjacent to the woestoerly  oproporly

1ine of said Lots 1, 2, 3 and 4 which will be

vacataed.

The encroachment above grovnd clevation Noyth

of tho Soutl line of Wachinalon Avoenno, 4130
& N

LI SR N IS SRR N e .
cin Nachway S12, 0 The casoment

Apaonlt do boing ebtained by thoe
1




March 29, 1974

Regents of the University of Minnesota
Page Two

In my opinion, the applicant has and will have upon completion
of vacaied alley and air rights, sufficient legal interest in the
said site, rights-of-way, and easements to permit the construction
of such facilities thereon and to permit the operation and maintenance
Sy not less than seventy-

I

of such facilitics thereon by the gpplicapt™d
. 3 N P
five years from the date of the/ap¢¢ﬁcaﬂion,
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SAFETY STABDARD ‘
DIVISIOH OF ENVIKOUMENWTAL BEALTE ARD SAFETY
UNIVERSITY HEALTH SLERVICE

Disposal of Waste Chemicals

This Standard applies to all chemical waste from University of Minnesota Lzboratoriocc,

I. Flommable Liquid Waste

A.

B.

The first disposal method, acceptable for all types and quantities
of flammable liquid waste, is to return such waste to the original
container in which the chemical was received from the Chemical
Storchouse, and request that this be picked up by Physi¢al Plant
for final disposal. The individual laboratory should properly
label and safely package the waste for truck transportation. Plant
Services will advise of exact pick-up dock or area and time of pick
up. The laboratory should take waste to this location on the day
of pick up.

Small quantities of water miscible flammable liquid waste, not in
excess of one liter, can be diluted and poured into the laboratory
sink. This procedure requires pre-mixing to reduce to a 5% or less
solution, One liter of liquid will require at least six gallons of
water. The suggested procedure is, using a 5 gallon container, mix
% liter of waste in 3 gallons of water, then empty into sink
following this with copious amocunts of water. MNote: Adequate
dilution is not provided by merely pouring undiluted waste into
sink and flushing with tap water. '

The following are some of the common water miscible flammable
liquids which can be disposed of in this manner:

1., Acetaldehyde 26. Ethyl alcohol

2. Acetone 27. Ethylamine

‘3. Acetonitrile 28. Ethyl ether

4. Allyl alcohol 29, Etbyl formate

5. Amyl alcohol - sec = n 30. Ethyl morpholine

6. Benzene or benzol . 31. 1Isopropyl alcohol

7. Butyl alcohol - n 32. 1Isopropylamine

8. Butyl alcohol - iso 33. 1sopropyl cellosolve
9. Butyl alcohol - sec 34. Methacrolein '
10. Butyl alcohol - tert 35. DMethanol

11. 'Butylamine - n 36. Methyl acectate

12. Butylamine - iso 37. 1lethylal

13. Crotonaldchyde 38. Meothylamine - 30% solution
14. Denatured alcochol - 95% 39. 1Methyl ethyl ether
15. Diethylamine 40. Methyl cthyl ketone
16. Diethyl ccllosolve 41. tethyl formate

17. Diethylene oxide 42, Methyl worpholine

18. Dicthyl ether 43. Paraldehyde

19, Di-isopropylamine 44, Tropyl alcohol = n

20. Diwmcthyl dioxane » 45. Propyl alcobol - iso

1




21. Dlincthylethanoliamine 46. Propylene cxide
22. p-bioxarc 47, Pyridine
23. Dipronylaming - iso 48, Tyrrclidine
24. Dixolanc L3, Te:cahydrofuran
25. Ethyl acctate 50. Vinyl acectate
C. Certain othcr flammable liquids, althcuvgh rot water miscible,

have relatively rapid reces of c¢vaporaticn, arnd these can be

allowed to vaporize if they are placad in an operating fume hood

providing the c¢antity of all stvch ligquids in the hood, at any

one time, is nof in execas ¢f 1€0 cc, This method will depend

' 2 minont vemain after vaporization. If
r explosive, thies method should not be

, rezardines of th2 amount, must be
cntaincs., The wethod suggested is to

-
used, and al; such wast
returned tc the corigina

place up to 180 cc of tihe chcmizal ia a 500 cc bearer in an
operating fume hcwl aul alisvw thoen to wapovice,
The follewing ~Ist providss cvamples of sowe of the more common
¢ flammable solvents that can be handled in this way:
1. Carben disuifide 7. n-lepteue
2. Cyclohenene 8. u-iexene
3. 1, 2~Dichloroathyleze 8. 1Isoprcgyl ether
4, Ethyl chleride 1G¢. lMethyi ethyl katone
5. Ethylidenz chleride 11. n=Pzantane
6. Gasolins 12. 11 Troprl chloride
II. Chemical Waste (Sther than Flammable Waste) Compatible With and Seluble
In Water '

Such chemicals~~including ac1ds, ca:stics, salts, and gases~=should be
diluted to a 1C% ov wezken soluticn., The diluted solution should then
be poured into a chemical sink iollmﬁbd by a flushing with a copious
smount of cold watier,

III. Chemical Waste For Which Thrre Are Xacwa leutralization Methods

icuid, or nsas--sheould be first neutralized

Z tc hazamdous properties.
cica 1 state~~may then be
usting slowly into an

according to vﬂcep
The neutrali~od
disposed of Ly p"‘r

operating fuwe hL~ol, cr p '.<N-ULe waste can. It is
the responsibility of tha ’:La:atccy to maka cvery cffort to dispose
of waste in tiuic maancr befole requesting cthar assistance,

IV. Non-Hazardous Cherical Wacte

Such material, depending vyon its phycical state, may be flushed into
a laboratory sink or exhausted slowly in an operating fume hood. If
the waste is in the sclid state and there is mo danger of its reacting
with other ceormon woste, it may be dircarded in the non-combustible

waste container.
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V. Other Hazardous Chcmical Wacte

Chemical waste not subjoct to neutralizatiocn chould be properly
labeled and safely packaged for truck transpirtation, The Division
of Environmental lcalth and Safety, 373-3167, shculd be contacted
and advised of quantity, hazardeus properties and cxact chemical
names of such waste. They will advisc of proper disposal.
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REMOVAL OF UNSTABLE OR SHOCK SENSITIVE CHEMICAL
FROM
UNIVERSITY BUILDIKGS
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PUCCIIENDID PRACTICE
E?ﬁsii?HT OF ENVIRCMIIUTAL NEALTH LUD SAFETY

Romoval of Unstedle ow Shacl Sopaitive Choufenls Frem Undvognity Pufldineg

N

»

Shock wenzitive chemienlo are thosa that are in themosclves cepebla
of explesive reaetion or detonction snd do mot requirve eithar & ctrong
initicting eource or heating undsr confincaecnt to datonsta or exgloda.

*

1. DBveluats ths degree of hazard, considcricg: nosmel inw&uhility. off
of eging, cxpocure to lipht, dehydrction, ote.

2. Dotermins propar dicposal procedurae.

3. Dztoralse prc% r peroonal protecticn rolative to the hesond of tha
' chicnieale baiug rozoved, i.e., £inl: veotg, edditionel cye ond fuce
protoeticy, a¢x vupply gosde, portcbla chilcld or baxricra.

4 Shock pensitive chraicale cve to bo rG”ﬁVPd duzing nog-usrhkiogy hours
or on weckends, with all povsens uot diveetly couoedated with dicpooal
out of the buildirny, If ¢he fwrastinat ian cf tha eheadesl chows iz
necapsity of fmmndiaste removal, building cvacustion wust toha placs
slony the entira dicpozal route in tho tulldirsg, d.e., if o builcinsy is
conotructed dn vinns, that partdeuvlor wing Louzing the chomical shoil
be evcevateds Leecntey to the bullding will L“ parnitted caly afcev
tha “ell clcag® ig glvea by ecuthorisged ﬁabusuﬁel.

S All itcnos connddored to ba hishly hazasdous ghail be placed in the
pecial vesoel deciyned for cxplos iva patogdal prior to vevovel frea
tha buildiry end chall not bo resoved vntdl ot the diopocal cite,
If ths 1tem will not £1t in this vessel, other cdcguate cosfincment
must be fubricsted.

6. Chonmicals that cre readily cepablae of datonaticn, of euplosive decoa-
pooitien, or of explocive renctfon et nornmal tomporctures ehinll not
be stored for dic pcwnl at a later dete, but dicposoed of e¢ cocn es
cuthorizad perponnel ere sveilebla. '
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DIVISION OF ENVIRO.
e FELEREONE. 373 3157

ENTAL HEALTH AND

SAFETY ~ UNIVERSITY HEALTH SERVICE

- ERUTOR _EDVUADDY | DYNnAL otn

OSHA AT THE UNH/EMITY

Personal protective equipment must be
provided and worn if the work environment
has the potential of injury from absorption,
inhalation or physicalcontact with harmful
concentrations of materials oy 2gents,
Such protective equioment shall not be used
¢t a substitute for necessary engineering
and administrative actions necessary to
control a hazard.

Protective equipment shall be worn until

tessaryengineering and/or administrae.

.e controls have been accomplished, It
should alsobe wornif proccduresand active
ities do not lend themselves to such con-
trols or if tasks are transient in  nature.
Protective equipment should always be a-
veilatle if required for emergency ree
tcue activities,

Typical hezards requiring eye and/or
fzce protectioninclude sparks, harmiful rays,
moltenmetal, flying particles and chemical
splash, Respiratoryprotection is needed
where there are harmful concentrations of
duste, gases, mists or vaporsand atmos-
pheres that may be deficient in  ox$pen.
Head - protection is necded for suchhazawdg
asfalling or flying objects, fixed or moving
objects at head height and electrical con-
ductors at hcad height, Koot protection
should be provided where heavy objects may
f11l or te droppedor where there may  be

la shor molten metal or corrosive chemi-

Cals. Body protection i, ¢., ploves,
aprons, boots, =tc.,, is needed for such
hazards as splash or contact with chemi-

cals, molten metal, and harmful rays.

The seriousness of the exonosure and the
proper protective equipment will often re-
quire professional evaluation, The Division
of ¥'nvironmental Health end Safety is equin-
ped to evaluate hazards and give advice re-
garding their seriousness and the proper
means of providing effective protection,

HAZARDOUS CHEMICAL WASTE
PICK-UP PROCEDURE CHANGE

Requests for pick-up of flammeable liquid
waste or other pon-radiocactive heazardous
chemical weaste should be made by calling
373-2320. Please be preparcd to provide
more informstion than you may have pre-
viously as to the type, quantity and conditien
of the waste, You will be advised of the
packaging requirements and the date, time
and location of pick-up,

As in the past, Physical Plant, Mainten-
ance and Operatlions will provide this free
pick-up service. The Division of E nviron-
mental Health is available for  consultation
regaxding the potential hazards of waste
chemicals,

Laboratory personnel and others inHcealth
Sciences should call 373-4172, Laboratory
Services, for pick-up of non-~radioactive,
hazardous chemicalwaste as they have in the

past.

All requests for radioactive waste pick-up
including liguid waste, should continue to
made from the Division of F nvironmental

Health and Safety by calling 373-31067.

be
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PROCEDURES IN THE HEAWDLING AND DISPOSAL
OF
RADIOACTIVE WASTES
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FROCEDURYS IN I EANDLING AND DISPOSAL
OF RADICACTIVYE VASTES

The Madiation Protoction Prosram, Departusnt of Eavirommental Health
and Sszlety (DE85), Univerasity of linnwoota, 16 concerned with all appeets of
radingtion health, ona of vhich 45 radicactiva waste dispocal.

Radiovctive waste in collected by Department of Phyailcal Flunt Haine
tenance and Operntions wider the supervision of the lndiation Frotectdion Pro-
grem, DEES, to provide erondstance and to fncura wiifernity 4a the cafs handling
and dicposnl of potentinily hazardous radioactive uaterinls. Tho four typun of
radlenctive waste most coomonly eccumulated arcs corbustible polid coste, du-
cluding paper eond perichzbles such as animal covessees) non=coxbustibla solid
veste, such ae glessware end metal Inboratory coudpronty solivent vieto nueh fg
banzene, alechol end tolucns; end wetzr soluble finudd wotss,  Epoefnl motal

contaluera cve svellable wileh are podnted yolicw and are sppropriatsly poviad
with the universel three-bleded radistion eautica eywbol. Yervsons who have

o &

beea spproved by the University to psssess snd use radicsctive matsrinle nust
obtain copropriate wasto contsinsts for the work antdedsatod. Yha hislth phved-

cfot will order these contoiners under ths budsct numbey of the projoet diveee
tor., The following ere tha puidelinos end requircmentes necessary for vsfe

bandiing and dieposel of radiocactive wastes.

1.  Records must ba kept by the approved user of the type and gusatity of
radicactive materials contained in cach radicsctive waste containeg.

2. Padfoactiva waste contmimers echould be storod as close to tha work eren

as possible to allow for cenvenient dispesel of radicactive wasta, end to
ninimirs the possibility for opillane in transfor of wasts to the coatafnors.
Thege containcrs must be stered in the laboratory and mever im holls, corvidors,
stairwells, or othzr uncontrollad sreazs.

3. The contsiners wust be kept covered at all tizoes when not 4n uee. Whan
handling or transferring radioactive vaste, & lebevatory ccat &nd dicpossble
gloves should be worn.

4. Combustible and non-combuntible colid waota must ba kept separated in
thely reepective containers. Mo liguids, even in bottles or other ccntainers,
will be ellowed in the colid wasts dispocal container. Counting fluids ond
other liquid vastes must be poured into the liquid vaste containar, end the
cipty pgluse er metal container 1y then be disnozed of in the non=combustible
£olid wasta contednor., A1l nmuch lquid tronuier, ecpecinlly the trinorer of
orgente colvents which prusent & chomfcal toxicity hszerd from inhalation, wust
ba done in a hood that has adequate ventilatica.




5. Vhen the waste is collected, new plastic linerse will be repleced in
the solid weste containers. If thie should be over-lookad, plecase contact

the heclth physicict for a plasiiec bag.

6., Towdered radiosctive waste should never be placed fn loosa form in
the vaste coutaines but ghould bz disposed of only after having boen placed
in 4 bottle or come other type of gealed cuntainee,

7. No portione of enimals or cnimal carcarnses regardless of sizo shall be
placed in radiocuctive wasre containers in the laboratory, This type of
eolid waste nust be hept refrigeruted or frozen and ths health physiciss
should be contected for pickun. Animal deeppinge should be packeged and
disposed of with the animal esrcnssea. Special eold vooms ore provided
throughout the Bealth Sciences Center where animal carcansas and andmal
droppings may be deposited in gppropristely marked yellow solid waste cone
teiners provided 1n the cold roowms, Instructicne and record ohinets are
provided on tha wall of the colil rooms whare type of radiocirotope, dctivity
disposed, and ths project dircctor's nume muat be rocorded,

8. Care should be token when pouring licuids {nto the Jiquid waste containcr
to prevent spllloge srcund the ocutside of the bottle. Water soluble and
flemmable solvent liguid waste wust sot ha mixed, but wmust be put in their
respoctive containere., Liquid weste conteiners must not ba £11led above

teo inchog from the top of the container. This is reguired to ninimize
gplllage in hendling the ldiquid woste coctaineras.

9. There sre many epocial problems involved &n the chamistry of Jiquid waetes.
For exsmple, the dieposal of eysnides into eccidie ligquid wazte will vrouls da
thr production of hydropen eyanide, & very toxdc gas., (Syenides should enly be
dispoged of in alkalive wantes,) Also special care should be telcs in tin
disposal of ticgue being digested in nitric seid. Galden of nitrezen nay be
formed which can caure en explosion in the conteiner, partdeulerly £ the cover
has been put on tightly. It will be the reaponsibility of the laboratory diz-
ector to insure that chemicel reactions will not occur in dicpesed liquide.

10.. No solid materfals should be placed in the liquid vaste contuiners. Alao,
no redioactive waste may be poured or [lurhad down ths laboratory drain., ALl
liquid radiosctive waste and the firet rincing from the contsiner nust ba
dumped in the liquid redioactive wvaste contsoiver. The washing from conteni-
neted glascware and lalerstory materials that have bgon rinsed ones, may be
released down the drain provided the sink where such naterinls ave washed is
designated and properly posted.

11. When the waste containers are near full, the health physicist chould be
notified by calling 373-3167 and the waste will be collectad e3 coon as possible,
At least three or four days should be allowad for the waste plckup., When a
laboretory requests vadioactive wvaste pickup, the approved redlofuotops user
must provide the health physicist with an nccurate deterninaticn of the arount
of cach “adioisotope contained in cach redivisotope waste container, Radio-
active waste cannct be picked up until this inforuation has boen vecorded by

the health physicist., Inform the health physicist if contaminatad wvaterialo

A"

axe too lorpe to £1t into the waste container. They will be collected scpavataely.

I{ there ave questions relative to wacte handling, coatect the health
physiciat. The cbove procedures are necesasary to wintafse hagards acsociuted
with the storage, handling snd dicposal of redioective vantes,
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Radioactive Waste Disposal
at a Large University

RALPH O. WOLLAN, M.].’.],IV.,° RAYMOND J. BOGE, M.S.4
’ and JEROME W. STAIGER, M.S.{

University of Minnesota

THE radiation protection program for the Uni-
versity of Minnesota operates as a part of the
Division of Environmental Ilealth and Safety
of the University Health Service. The Health
Service is the official health agency for the uni-
versity and, consequently, has responsibility for
the surveillance of the physical environment.
The Division of Environmental Iecalth and
Safety is composed of a team of specialists in
industrial health, sanitation, safety, microbiol-
ogy, public’ health engineering, and health
physics. Al of these specialists work together
to protect students and staff from the hazards
of the physical environment.

Radioisotopes of various kinds have been
used at the Univessity of Minnesota since 1948.
They arc currently utilized by 225 approved
users in appro.\'imuto]y 325 laboratories on the
Minncapolis, St. Panl, and Duluth campuses,
and the Hormel Research Center in Austin,
Minnesota, as well as at a number of University
extension stations throughout the state.

In 1954, a full-time health physicist was em-
ployed to head an operating radiation protec-
tion program. Demands of the program since
that time have made it necessary 1o omp]oy
two additional health physicists and  several
part=time students. In 1954, there were approxi-
mately 25 laboratories using radioisotopes in ye-

° Assistant Professor. School of Public Health, and ITealth
Physicist, University Health Service, University of Minne-
sota, Minueapolis, Minnesota 35 155,

§f Instiuctor, School of Public Health, and Tlealth Physi-
cist, University Health Service, University of Minnesota,

t Instinctor, School of Public Health, and Health Physi-
cist, University Health Service, University of Minmesota,
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search at the University, which at that time had
a full-time student body of 20,399 as compared
to 46,088 in the fall of 1967.

The radiation protection program concerns
itsclf with all aspects of radiation protection,
including dosimetry, personnel monitoring, lab-
oratory surveying, radioisotope laboratory de-
sign, waste disposal, and training of personncl.
However, the purpose of this paper is to de-
scribe in detail the procedures used in the rec-
ord keeping, handling, storage, and ultimate dis-
posal of radioactive wastes which accumulate in
a large university.

During the calendar vear 1967, radioisotope
central receiving in the University Health Serv-
ice received approximately 1,500 shipments of
radioactive material. The total activity con-
tained in these shipments amounted to 81.94
curies, consisting of 33 diflerent radioisotopes.

The majority of these radioisotopes have a
short half-life and, consequently, most of the
activity decays before actual disposal occurs.
Listed below are a few.of the frequently used
short-lived materials and the quantitics which
were received during 1967.

Quantity Received

Radioisotope  IHalf-Life (Curies)
1. Xe-133 5.27 days 487
2. Mo=-99 67 hours 15.9
3. 1-131 8.05 days 2.78
4. Au-19S 618 hours 1.8
5. P-32 143  days 1.11

Total 70.29
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COLLEGE NEALTIH

Because of the decay loss of the radioisotopes
mentioned above, the actual activity disposed
of as radioactive waste is a small portion of the
total activity received.

Of the various methods of disposal mentioned
in this paper, the largest quantitics of radioac-
tive material are contained in animal carcasses
and water soluble waste. The smallest quanti-
ties of radioactive material are disposed of in
the form of noncombustible materials.

The quantity of radioactive waste disposed
of by the university varies from year to year;
however, it will always be far less than the
quantity received because many of the fre-
quently used radioisotopes have short hall-
lives. .

Over the past 25 ycars, procedures and tech-
niques for the safe handling and ultimate dis-
posal of radioactive waste have been continu-
ally studied and refined. Despite the consider-
able amount of attention given this problem,
no simple blueprint has been developed to cover
all aspects of the radioactive waste disposal
problem. In terms of volume and radioactivity,
even a large institution such as the University
of Minnesota can in no way be compared to
the reactor industry, where annually it is nece-
essary to process and dispose of vast quzmtities
of fission product wastes. However, the han-
dling and disposal of smaller amounts of
wastes containing millicuric (uantities of radio-
activity present a considerable potential hazard
to personnel who may come in contact with

them.

The radioactive waste disposal program has
grown and changed over the years, as do most
systems in such a rapidly growing technological
age. This does not mean that methods used in
waste disposal a few years ago were wrong, but
rather that methods used today result from con-
tinuous revision and updating of techniques of
some years ago. Health physies programs are
changing and, as new and better methods of
waste handling and disposal are established,
they will become a part of the operating health
physics program, _

The problems of handling, collecting, and
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disposing of radioactive waste, toxic materials,
explosive  chemicals, flammable solvents, and
other hazardous wastes are becoming increas-
ingly acute at this institution, as they are at
most other large universities. The safety engi-
neer, the industrial health engineer, and the
health physicist are joining forces to develop
standards and a mechanism for the collection
and final disposal of all hazardous wastes which
emanate from the various laboratories and
other facilities on the University of Minnesota
campus. This joint effort, however, will not be
discussed in this paper.

This paper defines the scope of the radioac-
tive waste problem at the University of Minne-
sota and explains the procedures and tech-
niques which are currently in cffeet to handle
and dispose of waste resulting from radioiso-
topes used in the diagnosis and treatnent of
diseasc and in research. See the waste flow
chart, Figure 1.

A number of different types of radioactive
wastes are gencraled in the clinical and labo-
ratory arcas of the University of Minnesota,
including radioisotope contaminated patient
waste; solid-combustible and solid-noncombus-
tible waste; water soluble liquid waste; f{lam-
mable solvent waste; animal carcasses; and ef-
fluents from radioisotope hoods in rescarch
laboratories. Along with the fact that these
wastes contain radioactive materials, must aiso
go the consideration of other hazards, including
the toxicity and flammability of some of the

‘solvents. Some wastes may contain nonradioac-

tive carcinogenic materials which may compli-
cate the procedures needed to insure safety in
collection, handling, and disposal of the waste.

This paper cannot possibly cover all of these
aspects of waste handling, but they are men-
tioned to caution the reader about the need for
a total environmental health look at radioactive
waste handling, rather than just a concern for
the radiation hazards.

The University of Minnesota Policy and Pro-
cedures Manual for Radiation Protection, writ-
ten by the health physicists, includes methods
for the safe disposal of radioisotopes by the

JLAC.ILA.
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RADIOACTIVE WASTE I)ISI‘()SAI;

RADIOISOTOPE TEMPORARY ‘
PATIENT STORAGE |
WASTE
(__ L)
RADIOISOTOPE HEALTH > LABS f______.._‘ 3 SEWER
SHIPMENTS SERVICE
THROUGH HOODS € ] CONTRACT
- STORAGE WASTE
7O ATMOSPHERE TO SEWER DISPOSAL
L=
BURIAL
coLD
STORAGE | | FILTER | ]
MEDIA
w VAPORS TO
L% EVAPORATOR
ATMOSPHERE
THROUGH STACK
R RADIOACTIVE L5 ATMOSFHERE
TO ATMOSPHERE GASES
INCINERATER
RESIDUE TO
LAND FILL

Figure 1. Waste flow chart®

user and the services pro\'ided by the radiation
protection program.
Al radioactive wastes are collected in the

“Jaboratory in )'ell()\\' wastle containers which are

labeled, in magenta, to indicate the fact that
the waste is cither combustible or noncombusti-
ble, that is, flammable solvent, or watler soluble.
These containers arc available from the univer-
sity storeliouse throueh the shops dispatcher,
who writes the order for the containers and the
work order for the paint and decals required.
Specifications for these containers are written
by the Lealth physicist to insure uniformity in

° On the line between Storage and Filter M--dia the arrow
should he reversed ad Jead to Storaye.

VOI. 17, APRIL, 1969

tyvpe of containers as well as color and mark-
ings, and to meet the standards established in
Federal Regulations. All such containers are or-
dered by the health physicist, and charged to
the uscrs budget, after a review of the radio-
isotope project with the project director. Ree-
ords are kept in the health physics files of the
location of all of these approved containers.
These approved waste  countainers are re-
quired in all Taboratories where waste results
from the use of radioactive materials. They are
properly marked, as indicated above, to segre-
vate completely radioactive from nonradioac-
tive waste. The containers are never opened or
their contents disposed of Dy building custodial
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personnel, in compliance with wrilten instrue-
tions to the Department of Buildings and
Grounds, under whom they work.

Radioactive Solid Noncombustible Waste

Laboratory glassware comprises the largest
volume of this category of waste. Counting vials
and planchettes and mdumulopc shipping bot-
tles, as well as general laboratory equipment
which camot be decentaminated, make up the
rest. Vials which are filled with counting {luid,
such as tolucne, are emptied into the liquid

. waste container before they are placed in a

20-gallon metal container for noncombustible
waste, since liquids cannot be disposed of in the
same manner as solids.

When the waste containers are full, the radio-
isotope user contacts the health physicist and
reqquests disposal service. The user informs the
collector of the type and quantity of radioac-
tive material in cach container.

Noncombustible wastes in a plastic bag are
transferred in the Jaboratory from the metal
laboratory waste container to a {iber drum prior
to storage in the noncombustible waste storage
facility. Radioactive material caution signs are
placed on all such drums prior to storage. On
the container is also posted the following:
researcher’s name, radioisotope, approximate
quantity of activity, and the laboratory from
which it was collected.

Waste shipping drums must meet the stand-
ards established by the Department of Trans-
portation. Additional requirements may  also
be instituted by the commercial firms which
provide the final disposal services. Consequent-
ly, care should be taken to store waste in ap-
proved containers to obviate the transfer of the
waste to such containers prior to shipment.

The storage facility, used for temporary stor-
age of radioactive waste, is located at the Uni-
versity Rosemount Research Center. This facil-
ity is a brick storage lnn]qu, 36 feet long, by

19 feet wide, by 15 feet high, surrounded by a
Cyclone fence aud posted in accordance with
Title 10, Part 20, Section 20.203, of the Federal
Regulations. Stored waste is picked up periodi-

318

cally by a commercial waste disposal firm which
trm;:\'p(-)rls it to an Atomic Energy Commission
(AEC) approved burial ground for final dis-
posal.

Radioactive Solid Combustible Waste

Absorbent paper is recommended for use in
all arcas where radioisotope spillage could oc-
cur. Such paper, along with rubber gloves and
paper cartons, constitutes the greatest portion
of combustible radioactive waste. Combustible
waste contaminated with short half-life mate-
rial (less than 30 days) is stored for decay to
reduce the quantity of radioactive material
which is burned in the incinerator. If the con-
tamination results from longer half-life material,
the combustible waste is stored prior to ship-
ment to a commercial burial ground.

The plastic bag, which is always inserted in
solid waste containers after each emptying, is
tied shut at the top before the waste is trans-
ferred to the fiber or metal shipping container.
External radiation hazards from such waste are
minima}; however, contamination spread, as
well as the airborne hazard to persons collect-
ing the waste, can be eliminated by insuring
that the waste is tightly scaled in plastlc bags
before this transfer is nmdc.

Considerations have been given to haling
contaminated paper to reduce decay storage
space. The paper could then be incinerated,
following a predetermined decay period, with-
out special precantions. However, in order to
do this in compliance with good health physics
practice, the baler would need to be enclosed
and vented. This would have to be done so
that radioactive particulate matter released
during this mechanical procedure would not
produce an airborne hazard to the operator, or
release contamination in the work arca. The
venled aiv stream would have to be filtered to
prevent release of radioactivity to the outside
air. Special procedures would also have to be
established to load the baler and package the
finished bales. The five hazard involved in han-
dling such combustibles would require special
allention, as the particnlate released in case of

JACILA.



fire in the contaminated waste could defeat the
hole purpose of the controlled waste han-
dling program.

The cost of the above mentioned equipment
alone would give reason for a very scrious eval-
uation of this space~saving measure. One would
also have to consider the manpower needed to
operate such a facility, which would also be an
added expense. Baling of radioactive contami-
nated waste paper is not a part of the waste
disposal program of the University.

Radioactive Liguid Wastes

In the radioisotope laboratory, frge quanti-
ties of liquids which contain radioisotopes may
accumulate. These liquids may be contaminated
water or water soluble solutions, or other liquids
which present potential hazards because of
their toxicity or their flammability.

The rescarcher stores liquid wastes in speceial
threc-gallon glass jugs which have a wide-
mouth top and a wire handle. These jugs fit
snugly into a protective metal container which
has a metal cover. The protective metal con-
ainer, which is painted yellow, has an ap-
propriate decal to indicate the nature of the
confents. :

When the health physicist is called to pro-
vide waste pickup service for any type of radio-
aclive waste, a required waste disposal card is
filled out. On this card is listed the name of the
approved user, the department, the laboratory
location, the type of waste, the radioisotope,
and the estimated activity in millicuries. This
waste information is transferred to a master
waste sheet as well as to the approved user’s
individual radioisotope waste sheet. The indi-
vidual user’s waste sheet indicates the quantity
and type of radioisotopes ordered and received
by the user, as well as all waste collected from
that user’s project. This record then is used to
tally radioisotope disposition for cach approved
uscr.

Water Soluble Liquid Wastes

Water soluble liuid wastes are disposed of
into the sewage fow through a disposal sink i
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cither of two central liquid waste facilitics. This
sink is a flushing bedpan hopper under a ven-
tilated hood which removes any contaminated
acrosol which might be produced during dis-
posal.

In these ligquid disposal roows are hottle
washing facilitics where waste bottles are
washed to insure that noncontaminated waste
containers are returned to the laboratory. The
metal containers which house the glass bottles
are also washed at this time to prevent transfer
of contamination. Because some wastes may
contain acids, protective clothing, such as rub-
ber aprons, gloves, face shields, and rubber
boots, are always worn when water soluble
wastes are emptied into the disposal sink.

Permanent records are kept of the wastes
which cnter the sewerage system to insure com-
pliance with Title 10, Part 20, Section 20.303d,
that no more than one curie per year be dis-
posed of into the sewerage system. The quan-
tity of water available for dilution of radioac-
tive waste at the university would allow for
considerably more disposal Dased on the Maxi-
mum Permissible Concentration (MPC) meth-
od: howcever, at present it is not nece ssary to
excced the onc curie limit at these facilities.

A considerable amount of nitric acid used for
tissue digestion in the laboratory is disposed
of in the above manner. Caution must be exer-
cised when organic material and nitric acid are
enclosed in a tight waste container, as oxides
of nitrogen are likely to be produced. Not only
are these gases highly toxic, but they can ereate
a dangerous positive pressure in the waste con-
taincr. Regurgitation can result when the waste
bottle is opened, with the dangerous release of
acid and oxides of nitrogen, which could cause
serious injury to lnl)omtnr)-' personnel or to per-
sons collecting waste. 1t has been recommended
that the organic material should not be dis-
posed of in nitric acid until digestion is com-
plete. This digestion shonld take place in
smaller open containers in the hood. The waste
container, in this case, should he kept in a ven-
tilated hood and should not be kept tightly
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covered to allow for the release of accumulated
pressie.

Cerlain water soluble radioative wastes may
be introduced into the sewage flow through the
individual sinks in radioisotope laboratorics.
These wastes, however, should not exceed a few
microcurics of short hali-life (less than 30 days)
radioisotopes per laboratory per wonth. Dispo-
sal in this way should be done only following
consultation with the health physicist. Contami-
nated liquids are poured into the waste con-

tainer, including the first rinse water. After the
_initial rinsing of the test tube or beaker, it may

be washed in the luboratory sink. All such
waste sinks are posted with a three—inch squai’c
metal radiation caution sign wired to the sink
trap. In case the sink should neced the attention
of 4 plumber, the plumber will note the sign
and call the health physicist for a survey and
evaluation of possible contamination of that
sink.

Wastes contaminated with alpha emitters, as
well as other highly toxic radioisolopes, such as
Sr*, are not allowed into the sewage flow. They
are absorbed in vermiculite in a stecl drom and
shipped to a commercial waste disposal site.
Arrangements are made by the health physicist
to collect these special liquid wastes so that
they are not introduced into the sewage flow.
Project directors working with these highly
toxic radioisotopes arc made aware, before they
receive purchase approval, of the need to han-
dle the liquid waste with greater care and with

- closer cooperation with the health physicist.

Radioactive, Flammable, Organic, Immiscible
Solvents

Though this heading seems overly deserip-
tive, it is a title which adequately desceribes
these types of wastes in relationship to the
problems associated wilh their disposal.

If the solvent is flammable and immiscible,
it canuot be disposed of into the sewerage sys-
tem because of the explosion hazard it presents.
If it is radioactive, it caunot be disposed of by
burning, as is done with nonradioactive sol-
vents at the University, Burming of radioactive,
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contaminated  solvents requires special AEC
approval s required by Title 10, Part 20, Sce-
tion 20.302 of the Federal Regulations.

All vadioactive contaminated solvents are col-
lected in three—gallon containers, the same as
water soluble Tiquids. However, the outer metal
container for these materials is also Jabeled to
indicate flammability. The three-gallon contain-
ers, which are collected on request throughout
the University, are held in temporary storage in
a metal building Jocated outside of the Univer-
sity Health Service building. Periodically these
containers are hauled to the Rosemount Solvent
Evaporation Facility for disposal. This solvent
evaporator containg removable travs lined with
fiberglas into which the solvents are poured.
The trays are housed in a metal enclosure four
feet high by six feet square with openings on
the sides to allow air to pass freely over the
solvent trays for more rapid évaporatiom These
venlilation openings are under an overhang to
keep out rain and snow which could inhibit the
complete evaporation of the organic solvent.
The solid radioactive residue remaining after
the solvent has evaporated is placed in a con-
tainer for the dispasal of noncombustible waste.
Only limited quantitics of solvent can be evapo-
rated in this type of facility, especially when
the weather is not conducive to rapid evapora-
tion. Because of the very limited quantitics
which can be evaporated with the present facil-
ity, and the upkeep costs of the equipment, this
procedure is being discontinued.

In the future, contaminated flammable sol-
vents will be stored in steel drums inside a
second Jarger dram which contains vermiculite;
this arrangement provides added safety in stor-
age and transportation. These drums are  fur-
nished by a commercial waste disposal facility,
which periodically colleets and transports these
solvents to a disposal ground. The handling and
final disposition of the waste becomes the re-
sponsibility of the commercial firm once it has
been loaded on their truck.

Because of the fire hazard associated with
the pouring and storage of Targe quantitics of
fammable solvents, a special facility is being
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designed to mncet both the health physics and

e safety engineering standards for such a fa-
ality. In most cases the toxic and fire hazards
associated with the handling of these materials
present a greater potential personnel hazard
than the radioisotope which is present in the
solvent.

The new facility will provide a properly ven-
tilated storage and transfer room for solvents,
with approximalely 20 air changes per hour.
The air from this room will be ventilated
through a stack to the roof. Because some of
these flammable solvents are heavier than air,
room vent ports will be located on the floor as
well as in the ceiling of this room. During the
process of pouring flammable solvents from the
three-gallon laboratory storage container to the
disposal drums, there exists the possibility of
building up a static charge which could ignite
these materials. As a precautionary measure, the
floor will be made of a conducting material to
equalize the potential between the storage con-
tainer and the laboratory waste container, as
well as the potential between the person doing

:¢ pouring and the storage drums. To reduce
warther the fire hazard in this building, which
will also contain large quantitics of tewporarily
stored solvents, an automatic CO. fire protec-
tion system will be installed to extinguish any
fire which might occur. If the CQ. system fis
activated, ventilation in the room will automati-
cally be shut off so that the room will be held
under a CO:. atmosphere sufficiently long to in-
sure complete fire control.

Incineration of Animal Carcasses and Other
Contaminaled Combustibles

The disposal of animal carcasses containing
radioisotopes presents a number of problems in
a radioactive waste disposal program.

Plastic bags arc used to transport the car-
casses from the research laboratory to the cold
room where they are stored prior to final dis-
posal. Properly posted cold rooms must he stra-
tegically located and contain properly labeled
waste containers lined with plastic bags to hold
all of the sacrificed animals colleeted between
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cach routine pickup period. The radioisotopes
in these animals are accounted for on a log
sheet in the cold room. This record constitutes
an accounting against the incineration license
Jimits established by the AEC for the Univer-
sity incinevator. The log record includes the
name of the approved radioisotope user, the
type and quantity of radioisolope in the ani-
mals, as well as the laboratory from which they
came. This iuformation is kept on file as a rce-
ord of the quantitics of radioactive material in
carcasses which are incinerated. The amounts
indicated on the log are not the quantities in-
jected or administered, but rather that quantity
in the animal at the time of disposal. Animal
droppings and contaminated cage bedding arc
also disposed of and logged in the same man-
ner. The cold rooms themselves are posted in
accordance with Federal Regulations.

Because of the AEC limits established on the
incinerator, efforts are continuously being made
to reduce the activity incinerated in animal car-
casses. For cxample, rats which may contain
millicurie amounts of short half-life radioiso-
topes can be kept in the freezer in the labora-
tory prior to disposal to allow for decay. This
would obviously reduce the quantity of the ra-
dioisotope which would go to the incinerator
when final disposal of the carcasses occurs.

The University Incineration IFacility consists
of two reciprocating grate stokers. Both uuits
are of comparable size, with a Joading capacity
for cach unit of 50 tons per day.

Grates are arranged in lateral rows, cach
overlapping its immediate forward neighbor,
shingle like. Alternate rows are linked to a
power source which reciprocates them forward
and back across the faces of the intermediale
or stationary rows. This moves the combusti-
bles across the grate as hurning takes place.

The combustion gases are conducted {rom
the furnace to the 190-foot-high incinerator
stack via a rectangular conduit 4 feet hy 5 feet
9 inches, leading from the furnace arca to the
incinerator stack. :

The two incinerator units are used alternately
over approximately six-month intervals, This al-
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Jows preventive maintenance and repair on one
incinerator which is shut down while the other
is in operation. Since hoth incinerators are ol
comparable capacity, it is assumed that the be-
havior of cach is comparable to the other. Each
incinerator is equipped with two forced air fans
which deliver $500 cu ft of combustion air per
minute. The larger of the two fans (7,150 cu ft
per minute) delivers the combustion air supply
below the grate; the smaller (1,350 cu ft per
minute) supplics over—the-fire air. Each incin-
erator is also equipped with a gas jet to assist
in animal carcass incineration.

Animal carcasses are collected by Plant Serv-
ice personnel cach morning and transported to
the incinerator for burning after a consuming
fire has been cstablished. The animal carcasses
are dumped onto the animal hearth through a
manhole directly above. Contaminated combus-
tible materials other than animal carcasses arc
bumed on the moving grates because they are
sufficiently combustible to be totally consumed
before dropping ofl the end into the ash truck.
Contaminated animal carcasses, however, are
burmed on an open top elevated hearth above
and to one side of the moving grate arca, Thus,
the animals are exposed to the consuming fire
from the grate as well as a gas jet burner di-
rected to this hearth area. They are held in this
hearth until completely consumed. After the
furnace has cooled, the ash residue is dumped
from the animal hearth onto the grate for re-
moval to the waiting truck.

As a protective measure, dust respirators, ap-
proved by the U.S. Burcau of Mincs for protece-
tion against toxic dust, are provided by Tlant
Services for incinerator personnel to be worn
during ash removal. Periodic surveys of the in-
cinerator have never given evidence of detecti-
ble contamination as measured with a portable
Geiger survey meter with a thin-cnd window
detector (1.4 mg/em?*). These surveys are made
by the health physicist on a spot-check basis.

Laboratory operations of many types lead to
large amounts of low level radioactive wastes
which are readily combustible, sueh as cleaning
tissue, absorbent materials, gloves, rags, wooden
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articles, and plastic syringes. The logical step
is to reduce the volume of such combustible
wastes by incineration and dispose of the ashes
bv burial under health physics direction.

The total daily ash output from the incincra-
tor facility is uppr()xim;ll(‘ly 16 cubic vards, of
which about one=hall cubic yard comes from
the animal hearth, Many  rescarch animals
which contain no radioactivity are incinerated
in the animal hearth, providing another dilu-
tion factor for the activity in the ash. The rela-
tively small amount of radivactivity in the ash
each day (a few millicuries) is therefore di-
luted by a large volume of nonradioactive ash.
The dilution factor may be as high as 200 times.

The concentration of radioactivity in the to-
tal ash can be kept well below the concentra-
tions prescribed for water, pursuant to Title 10,
Part 20. The concentration of radioactivity in
the effluent air stream at the stack exit can also
be maintained within limits, i‘nu'suant to the
above-mentioned code, based upon the dilution
volume provided by air supply fans alone.

It was recommended by the health phusicists
that a record of velocity pressure of the stack
cases be obtaiued, along with a record of the
exhaust gas temperature. Arrangements are now
being made through University Plant Services
to incorporate such continuous monitoring
equipment into the stack, along with a smoke
detector to evaluate efficiency of combustion.
This type of cquipment will better deseribe the
dilution volume by which limits can be set on
quantitics of radioactive material to be incin-
crated.

The hcalth physicists appreciate a cordial re-
lationship with the engineering supervisors of
the Plant Services group of the University, and
any digression from routine methods of waste
disposal can well be attended by one of the

Thealth physicists according to strict radiological

health objectives.,

Maceration of Animal Carcasses
Maceration of amimals prior to disposal into
the sewage flow is being studied as a possible

means of relieving the load on the University
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Incinerator, There are pr()])k‘ms associated with
the mechanics of this procedure; however, the
quantity of water available from the Universily
for dilution in the sewerage svstem is consider-
able and, conscquently, makes  this method
worthy of consideration.

Experimental work las been done by Moore
and Fairbank on maceration as a means of dis-
posal of dead poultry.t They considered the
various principles of cntting, grinding, shred-
ding, and shearing with respect to the hetero-
gencous nature of the macerated animal. ITart
and associates found that meat grinding equip-
ment does not work for maceration and that
only partial success was achieved in using a
simple hammer mill.* The only commercially
available equipment that successfully handled
bones, soft tissue, and feathers was a five horse-
power commercial garbage grinder which re-
quired four pounds of water for cach pound of
waste. This system will work if the cffluent is
discharged dircctly to a sewerage sysiem or
some other liquid waste handling system.

However, in some instances there is a need
or a desire to use a nonwater carriage system
which requires dry maceration. First attempls
at dry maceration made use of hashers (cireular
saw blades) which are used in the rendering
industry. It was found, however, that the result-
ing pieces were oo large to be disposed of into
the sewerage system. This Jed to the develop-
ment of a “chopper-type” machine which uses
the concept of impact slicing, a combination of
cutling and shredding. This machine uses a
mower-type sickle blade for a chopping cdge
which is economical, rugged, and has a reason-
able life. The maximum efliciency for macera-
tion and the best result, with respect to a finely

11, A Moore and W. C. Fairbauk, Maceration for Dis-
posal of Dead Poultry, Pub. SP-0366, Amer. Soc. Ag. Eng.
(Davis, California: Agricultural Engiucering, University of
California ). .

2W, C. Faithank, S. A Hart, and W, W, \itchell, Dead
Bird Disposal, Pub. ANXT-171, Agriculture Extension Serv-
ice (Dinis, California: Univensity of Californin): and S, A
Hart and W. C. 1Mairbhaok, Dispasal of Peushed Poaltry,
Proceedings of the Second National Synposinm on Poultry
Industry Waste Managcment, University of Nehraska, Lin-
coln, Nebraska, May 196,
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separated heterogeneous output, is obtained us-
ing a 25-inch blade rotor assembly which ro-
Lates at 3,500 rpm. \

The resaltant slurry obtained from the mac-
eration of the animal carcasses may be disposed
of by using the following methods: 1) dehydra-
tion and cventual disposal as solid waste 2) an-
acrobic digestion in holding lanks and eventual
disposal as solid and liquid waste and 3) dispo-
sal by admitting the efluent into the sewerage
system in a liqueficd form.

The first two possibilities may be feasible, but
are not practical at the University because of
the extensive facilities needed for handling ra-
dioactive waste in this manner. Also, the prob-
lem of contamination throughout such a system
could present a definite hazard to personnel
and would make maintenance of the system
much more difficult. The disposal of macerated
carcasses directly into the sewerage would be
the method preferred at the University of Min-
nesota. This would involve adding water to the
eflluent materials from the system and dis-
charging it into a large volume of sewerage for
dilution. This type of opcration involves a mini-
mum spread of contamination and less han-
dling of the eflluent.

Some of the disadvantages which arise from
any high speed mechanical operation such as
this, especially where radioactive material is in-
volved, are as follows:

1. Maceration can cause the generation ¢f an
acrosol or airborne particulate material which,
in the case of radioactive waste, would contain
some of the radioactive material,

2. There would exist a problem of mainte-
nance on such a machine, which will be con-
taminated when  radioactive carcasses  have
been macerated. However, when maintenance
is required, such as replacement of blades, pro-
visions must be made for protection of person-
nel from the possible hazards of ingestion of
radioactive contaminants,

Filtered Radioisotope Hoods
The Tast arca of waste disposal to be con-
sidered in this paper deals with the release of
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radionuclides  into the atmosphere  through
stack eflluents from radioisotope hoods. Tt is not
the purpose of this paper to discuss the desivn
of radivisotope hoods or faboratories; however,
it is felt important to mention the radioisotope
hood in connection with radioactive waste dis-
posal, since it is a facility which can concen-
trate radioisotope activity and release it to the
cnvironment if proper provisions are not made
to remove the activity by filtration. The main
purposc of a ventilated hood, however, is to
protect the worker from the hazard of airborne
radioactivity.

It has been a longstanding policy of the Uni-
versity Radiation Protection Program to en-
courage the construction of radioisotope hoods
in - new buildings or renovated buildings in
which radioisotopes are likely to be used in re-
search. A radioisotope hood should provide a
filter system in the entrance to the stack; this
system should include a pre-filter and a high
efficiency (99.97C down to .3p) filter to pre-
vent the rclease of filterable radioisotopes into
the atmosphere. All hoods in whicli radioiso-
topes are used at the University of Minnesota
do not currently contain such filter housings.
Because of this Tinit: ttion, grealer carc and con-
sideration must be given by the health physicist
to the types of projects which may be performed
in hoods without filters. Many projects use such
low levels of activity that a filter in the hood
may not be necessary. In installations with fil-
ter systems, supervision by a health physicist
is provided when hood filters are changed by
Plant Service personmel. Caution must be ever-
cised because of the possible radioactivity of

the accumulation on the filter. In addition, the
air flow into the hoods must be cheeled period-
icallv to insure that clogged filters are not re-
slx‘i("ling the air flow and consequently render-
ing the hood less effective. Contaminated fil-
ters are removed l))‘ pulting them into a ])];lstic
bag. They are then stored prior to disposal at a
commercial burial ground.

Summary

Radioactive waste disposal methods and pro-
cedures arc continually being revised, and op-
erating radiation protection programs must keep
abreast of the latest developments.

There may be hazards associated with radio-
active wasles other than just the radioisotopes,
such as the flammability and toxicity of some
solvents collected for disposal.

Radioactive waste from the University falls
into {ive or six general categories. Methods and
procedures for collection and disposal of wastes
within each of these categories have been dis-
cussed. The greatest problems are confronted
in the collection and disposal of animal car-
casses and flimmmable and toxic solvents. The
incineration of animal carcasses and other con-
taminated combustibles necessitates the contin-
ual evaluation of the incinerator cffluent to in-
sure control over the release of radionuclides
to the atmosphere.

‘Though safe mcethods of handling and dispo-
sal have been discussed, it is strict compliance
with such established methods that determines
the quality of the radioactive waste disposal
program.

[}
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Disposal of Low-Level Radioactive Wasles
at a Large University Incinerator

RALPH O. WOLLAN,* JEROME W, STAIGER* and RAYMOND J. BOGEY}

University Healih Scrvice, University of Minnesota, Ainnecapolis, Minncsola 55455

The University of Minnesota fucinerator is used for disposal of low-level com-
bustible radioactive waste. Calculations have been made to determine the concen-
tration of radionctive materiad in the aiv and ash cfffuent. Ajr ditution volumes are

' determined by continuous airflow and tempevative monitering devices. It is demon-
strated that sudi an incinerator can be used to dispose of low-level radioactive waste

within prescribed limits.

’1ﬁIIF. TOTAL MANAGEMENT of ra-
dioactive waste is a broad subject and
is beyond the scope of this paper. The
paper will deal only with one aspect of
radioactive waste management—naniely, the
disposal of low-level radioactive wastes at a
large University incinerator. The informa-
tion presented may be applicable to other
universities and institutions where a large
incinerator is avatlable.

According to Straub,! three concepts of
radioactive waste handling widely used in
waste disposal activities are: (1) dilute and
disperse, (2) concentrate and contain, and
(3) delay and decay. These three basic con-
cepts have application in the incineration
of radioactive waste, as [ollows:

1. Dilution and dispersal by release of
volatile radioistopes and  noxious
gases along with the products of com-
bustion into the exhaust volume of
the incincrator.

2. Delay and decay by temporary holdup
of the radioactive waste in storage
arcas reduces short-lived radioisotopes
to levels which considerably decrease
the radioactivity prior to incineration.

3. Concentration through reduction of

*School of Public Health, Health Physicist, University of
Minnesota.

hepavtmient of Radieloav, University of Wiscansin Med-
ical School, Madison, Wisconsin 53706,

bulk waste to ash residuce and contain-
ment by storage in an ash-holding
arca prior to disposal in a landfill.

Disposal of low-level solid waste presents
a considerable economic problem. The ma-
jor expense of a waste disposal prograin is
the service fee for shipment to and disposal
of radioactive waste in an approved Atomic
Energy Commission (AEC) burial ground.
Through the process of incineration of low-
level combustible radioactive wastes, the to-
tal volume of the solid waste to be trans-
ported can be greatly reduced. This reduces
the total disposal cost. At the University of
Minnesota a considerable savings is ex-
pected because incineration of radioactive
waste is incidental to the primary use of
the facility—that is, incineration of non-
radioactive material,

The incincration of radioactive waste
must be carried out within the accepted
standards of goad radiation health practice.
Generalized waste disposal criteria have
been developed by the National Committee
on Radiation Protection and  Measure-
ments.2 The principal  criterion  states:
“Users of radioactive material s}hn]l release
these materials only in such a manner that
the radioactive material discharged, in com-
bination with that  discharged by other
users, will not cause contamination of the
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cnvironment which may result in a person
or persons receiving an excessive radiation
dose.” According to AFC regulations, the
average concentration of a radionuclide in
air or water, as appliced to- individuals in
the genceral public, should not exceed 109,
of the maximum permissible Ievels recom-
mended for radiation workers, These con-
centrations are listed in the Federal Regula-
tions.?

Radioactive wastes at the University ac-
cumulate from a number of laboratory
facilities and vary widely in quantity, phys-
ical form, and levels of radioactivity, as
well as in the toxicily of extrancous chem-
icals or other materials combined with the
waste. These nonradioactive chemicals in
the wastes may be toxic and in some cases
may prescnt a greater hazard than the ra-
dioactivity.

Disposal of all radioactive waste at the
University of Minncsota is the responsi-
bility of the Radiation Protection Program
of the Division of Environmental HHealth
and Safety in the University Health Service.
The wastes are categorized as combustible
solids, contaminated animal carcasses, non-
combustible solids, and liquids.*

Laboratory operations of many types lead
to large quantities of low-level wastes which
are readily combustible, such as cleaning
tissue, absorbent matcrials, gloves, rags,
wooden articles, and plastic syringes. The
logical step is to reduce the volume of such
combustible wastes by incincration and
dispose of the ashes by burial under health
physics direction.

The incineration of nonradioactive com-
bustible waste and the airflow through the
incinerator provide sufficient dilution vol-
ume to allow for low-level radioactive waste
to be incinerated without exceeding per-
missible concentrations in air and ash. The
requirements and regulations for incincra-
tion of radioactive waste are specified
under the waste disposal criteria scction of
the Federal Regulations (Section 20.305).

The University of Minnesota Incinera-
tion Facility consists of two Detroit recipro-
cating grate stokers, manufactured by the
Detroit Stoker Company, a subsidiary of
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United Industrial Corporation of Monroe.
Michigan. Thic oldest o the units was put
into operation in January of 1963, and the
newest wnit in February of 1966, Joth units
are of comparable size with a loading ca-
pacity for cach unit of 50 tons per day or
1170 pounds per hour, This type of stoker
performs four essential concurrent func-
tions, cach under suitable control as fol-
lows:

1. It coveys the refuse load through the
incinerator furnace or chamber.

2. It agitates the refuse mass to provide
optimum  burning conditions with
maximuin acration and flame ex-
posure over the entire grate surface.

3. It uniformly distributes undergrate
air to the refuse bed in supporting
combustion,

4. It discharges ash and noncombustible
residue for convenient disposal.

Grates are arranged in lateral rows, each
overlapping its immediate forward neigh-
bor in a shinglelike manner. Alternate
rows arc linked to a power source which
reciprocates them forward and back across
the faces of the intermediate or stationary
TOWsS.

Each reciprocal grate movement tends
to tear and tumble the refuse mass, thus
aerating its clements and providing maxi-

mum surfacc exposure to the flame without

manual poking. Another advantage of this
grate action lies in its ability to maintain
a uniformly continuous refuse bed. Holes
caused by the flash-burning of random spots
of highly volatile refuse arc promptly filled
by material pushed from behind.

The grates are constructed in such a way
that the air supply is forced through self-
cleaning venturi openings which assure
optimum distribution of air for complete
combustion ol the waste.

The low-level combustible - radioactive
waste (waste paper, plastics, wood, etc.) is
collected throughout the campus in fiber
drums and burned on the reciprocating
grate. Contaminated animal carcasses, how-
ever, are bumed on an adjacent clevated
arca inside the combustion chamber, desig-
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nated as the animal hearth, The animals
arc collected and transported 1o the incm-
crator jn plastic bags inside of 30.20Hon
metad cans painted vellow and propaldy
labeled, Daily pichup, Monday daough
Friday, of radicactive and nonradiouctive
animal carcasses is made by University Plant
Services personnel who transport the waste
to the incinerator where jt is emptied inta
the animal hearth and ashed over a 24-hour
period. Each animal hearth is elevated two
feet above the woving grate. The fiwnes
and combustion gases from the incincrator
piass over the animals on the hearth and
into the incinerator breeching. Xach ani-
mal hearth is cquipped with a gas jet
burner to provide additional heot to the
hearth which ensures complete combustion.
(Irigure 1)

Disposal of the ashes from the incinera-
tor is accomplished by the moving grate
which transports the ashes to a waiting
dump truck outside the incincrator build-
ing. Euch moming the cooled ashes from
the animal hearth are tiowsferred o the
moving grate. 'The volume of this ash is ap-
proximately 20 to 35 gallons per day, and
it is the first ash 1o be deposited in the
ruck. Total daily indnerator ash output is
approximatcly 16 cubic yards, which is
transported to a4 temparary storage arca
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Frovre 1. Cross section view of the Unijversity
incinerctor aod animul Lhowath,

where the small amount of radioactive ash
is greatly diluted by nonradionctive ash.
Tlhree tmes each vear the ashes arve trans-
ported from the storage area o an enclosed
Lind{ill and buried under dirr cover by
bulidorzer.

The taal quantity of exhaust gases is
the sum of natural stack drafy, air {rom the
supply fuans (8500 ¢fm), and the com-
bustion gases which result from the com-
bustion of the solid waste. The exhaust
gases are transported from the furnace to
a 190-foct-high incnerator stack through

bieeching with a cross section of 47107
X 66",

To calculate 1 ‘zlL“()is()l()pC-(‘()Il"('l'l[l‘ﬁtiOl]Q
in the gaseous cfffvent from the incinerator
stack, 1t was necessary to accurately deter-
mine the airflow at the point of release.
Instrumentation has heen installed in the
incinerator breeching as well as at the top
of the stack which provides o continuous
record of veloddty pressure and temperatine
of exhaunst gases. The equipment installed
is manufactired by the Havs Corperation
of AMichigan City, Indiana, The mstrument
uscd  for airflow monitoring is a Hays
#2020 reverse pitot wube connected to a
Foavs diffeventinl air transmutier with out-
put indicator and power supply. The
output from the above unit is rccox‘dcd on
a Hays #77) universal recorder. The temn-
perature at the point of ;m'l!uw Measure-
ment in the breeching and at the effluent
end of the stack is monitored with type
KCA  thermocouples  ((range  500°  to
1500°F). The temperature indicated by
these themmocouples is alse recorded on
the Hays universal recorder.

To calibrate the airflow monitor 1t was
necessary to provide four access ports in
the Locechirg at the site of the airflow
monitor pitot tuhs (S-type  pitot tuhe),
The ports were placed at everdy spaced
intervals to allow for a  cross-sectional
traverse of the breeching, they are - inches
in diamcier, Po detamine the airtlow in
the biceching, a standard pitot tube was
used to obtiin o complete taverse. An
average aitflow rate in cubic fect per
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minute was calculated from the traverse
measurements, The Stvpe pitot tube was
calibrated by ebuining velocity pressure
readings at various aitifow rates and con
p:u'ing' the readings to the velocity pressuae
mesured weth the Standard pitor tube
The Stmdand pitot tube velooity pressure
readings weie converted toaicflow rates
using the formula,

Io= 4005 /1°F, for standard air
where 7= stapdard air velocity in feet
per minute.
I'P = vclocity pressurce in inches of
water gaac.

Figure 2 shows @ plot of the calibration
curve for the S-type pitot tiube. This calibra-
tion and the data froa the waverse of the
Lreeching made it possible to accuratcely
transiate the data from the universal ae-
corder. To determine the airflow at the
point of release it was neeessary 1o makce
a tomperature correction to allow for tem-
perature change which occwrred  between
the lacation of the anrllew mesarement
and the top of the stack.

Figure § is a graph showing the average
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corvection equds absolute tenmpurdure at top of
stack divided by absolute temperature at aiy monitor
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airflow {rom the incinerator over a 24
hour period. Also shown is the corrcction
in airtlow due to temporature difference
at the point of airflow measwrement and
the cflluent end of the stack. Continuous
dunt recordings were used to deterniine
average  aiflow,

The incinerator is operited hetween the
hours of §:00 aar. and 100 ran daily,
Duving nenoperational hours the fans ye-
main on to cool the incinoator, which
produces a mintnum airflow of 8500 ¢

The maximum allowable wmount of a
radioisotope that can be incinerated over a
period of one calendar quartey can be cal-
culated by using the average air dilution
volume from the incinerator stack and the
maxitam I»L*xnﬁssil))c concentration in aiy
(MPC) for the radivisotope. The MDPC,
values to be used are those for the general
public listed in Tuable 11, ;\I)pcndi.\' 13, 10
CFR 205

The average daily anflow from the incin-
erator stack is 30500 ¢fm, and the dilution
volumie for a quarter in cubic centieters
is ohtaied as follows:

Ditution volume == 81500 cfin ¥ 60 win/
hr X 21 hr/fday X U1
days/quurter X 2685 X
10t o /1
= 1525 X 10 an?/
quarter

The mavinnan muount of a radioisotope




i
; incdnerated per guarter is then equal to the
i dilution factor per quarter X NMPCG, for
i the radioisotope. '

For example: For 3 MpC = 1 X J9-10
uCifom?
Maximum per quarter = (1.525 X 101 amd/
quarter) (1 X
10—~ I;Ci/(‘m”)
= L3525 > 10" uCif
quzn't('r

This calculation has been made for all
the radioisotopes incinerated at the Uni-
versity. The resnlts are listed in Table 1
Also hsted in Table |is the average guan-
tity of cach rudioisotope incinerated during
the year 1969,

B I the maxinnan allowable activity of one
of the above radinisotopes were released
4 from the stack of the incincrotor, the
; gascous cffluent concentration would be at
MPC,If he masimum allowable activity
of all ten radiotsutopes were released from
the stack, the gascouns efffuent concentration
would be at ten tmces the MPC,.
Therefore, because all en radiolsotopoes
arc incinerated, and MPC, for the misture
of all the radioisotopes must he ealeulated.
The cquation for determining i the mix-
ture of radioisotopes exceeds the MPC, is
as follows:

L LM W A 4 B At e R A i 1 o i e e 1 e e

(ON C, C,

MPC, NP, MPC,
; Cy
; e
. MPC,
il
| . .
; where G, C,, C;, Cy == the concentration in
i
:
i
l Ridinizotope
! AR LI
! 1. ne
! 2. 51y
H 5. ap
! 4. CCy
i 5. =
i 6, ©Nb
i 7. 11}
! & 1
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9(

the gascous efffuent
ol radioisotopes 1
through N, N =
number of radioiso-
topes.

MPC,y, o 5y = the maximum  per-
missible  concentra-
tton in air for radio-
isotopes 1 through
N.

This cquation can be modified to use max-
imum allowable activity (MAA) instead of
MPC, for cach radioisotope and actual
activity incinerated (A) mstead of concen-
tration for cach radioisotope. The above
cquation then becomes:

A\, Ay Ag
AR, TNAA AR, T
Ax
+ g
MAAy

This caleulation has been made for each
radiaisotope in Table 1 and frocuon of
maximum:

0.00024 4 0.00077 -+ 0.0128 4 0.0056
+ 0.0011 -+ 0.00019 - 0.06 -+ 0.61
+ 0.00054 - 0.0001{7 == 0.722

This is < 1; therefore, the concontration
of the mixture of the radioisotopes is below
the MPC,. The major vadicisotope contrib-
utors in the gascous cffluent are 147,
W and 2P0 The concentraton  {actor
(0.722) calendated from NP s a conserva-
tive one because 1t was assumed that 100757

Yavre 1
Alloweble Radioisotope Concentrations in Stack Pftuent

1969
Aciual Amaung
Trcinerated
(i grantet)

Viaction




et e fn . A e 2 e

630

of the activity burned was dischged in
the gascous efffuent.

The concentration of radioisotopes jn
the ash volinone to the maxinum permis-
sible concentration in ash can ba calaulated
in much the swne way as the previous cal-
culations far air. However, the dilution
volume in this cuse is the quantity of ash
discharged from the incincrator over the
period of one quarter, and the maximum
permissible concentrations we those spedi-
fied for water (MPC,) for the general pub-
lic in ‘Yable 1, Appendix B, CEFR 203 The
MPC, is used hecause it is assumed that
the radioactivity in the ash might guin
entrance to the water supply.

The average daily volume of ash [rom
the incinerator is 16 yd®. The following
calculation gives ash volume in cubic centi-
meters per quarter.

Ash volume == 16 yd3/day X 27 {3/vd3 X
t.83 X 10f cm®/{tr KX 91
days/quarter

= L1153 X 10" em?/quarter

The allowable activity per radioisotope
is then obtained by muliphing the dilu-
tion factor times the MPOL for the radio-
isotope. Table 11 Hists the maximum llows-
able activity that can be incinerated per
quarter for each radioisotope.

To determine if the mixture of radioiso-
topes released in the ash is less than or
equal to the MPC(. the previously listed
cquation is uscd, swmming the ratio be-
tween actual activity released and the max-
imum aliowable,
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G.0056 - 0.00612 -- 0.152 -~ 0.7450
4+ 0.018 -+ 0,015 - 3.6 4+ 29.0
+ 0.006 4 0.0045 == 3550

Therclore, the overall ash concentration
is 355 tinies the maximum permissible con-
centration for water. However, in making
this calculation it was assumed that 1009
of the activity remained in the ash. The
major radioisotope contwninants are 137]
and ™11, Geyer? evaluated the incineration
ol wastes containing 1] and showed that
approximately 9197 of the radioactive jo-
dine is dischawrged in the gaseous cffiuent.
This would reduce the Sactor by which
the ash is in excess of MI'C, to less than 4.
Also, the ash s hicdd in a fenced, locked
storage avea for approximately 120 days,
and is then hauled o the University land-
fill where it is covered with carth. Con-
sideving the halflife of ihe radioisotopes
present in the ash, the concentration in
the ash is reduced 1o helow the MPC,
before it is shipped o the landfill area.

The Landfill is a fenced, restricted area
accessibic only to authorized personnel,
Under Scetion £20.304, 10 CFR 20, the regu-
Intions pertaining to disposal Ly burial in
sotl allow for the burial of 10 nGi of 1917
per burial. This may be repeated welve
times per year provided the burials are
no closer than 6 fect and at a depth of
at least 4 {eet.

The maximam amount of rndioisotopcs
Laricd in the landfill by the Univeisity
per year would not exceed 7.5 1nCi even if

Tasry 11
Allowable Radioisatope Conceutrittions in the Incinciator Ash

Maxinitm 6y

Allowahle
Artivin Tneinerasod Yraction
{aCi quarter)

MPC
(nCi/em?)

Radioisntope

Actual Aot

(nCifquarter) of Maximut
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we asste that there is no release in the
gascous cliluent of the neinerator. There-
fore, the radioisotopes buried in the Uni-
versity landfil]l are well within the anmount
specified in the Federal Regulations.

Facilities which handle millicurie or
microcuric quantities may find that concen-
trations in the stack offluent and ash resi-
dues are belos the MPC for aiv and water,
respectively, as shown in the previous cal-
culations for the University of Minmnesota
incinerator. Even though the release of
radioactive materials from the Incineritor
facility to the envibonment may be below
the MPC's (air and water), reconcentration
of radioisotopes may occur in the environ-
ment and must be taken mto account. Tor
this rcason consideration should be given
to a program of cnvironmental surveil-
lance.

Inviromnental radioisotope  concentra-
tion in the ambicent air has bren evaluated
by obtaining data from an covirommental
monitoring station Jucated on the roof of
the Minnesota State Deparonent of flealth
Buildine, which is on the University of
Minnesota Minneapolis  campus. This
building is lorated abeot 250 vards south-
cast of the incinerator stack.

The Minnesota State Department  of
Health (MSDIH)® has been collecting stam:
ples from the monitoring station for several
years as part of the U.S. Public Health
Service Radiation Surveillance Progrmn o
evaluate the concentration of particulatc
radionctive material in (he air.

The sampling procedure, as outlined by
the MSDI, consists in drawing on average
of 12,000 ¢ of air through a filter paper
(Iolitugaworth and Voss 70) over a period
of a week. At the «nd of cach weel the
filtey paper is removed and rephiced with a
new one for the nexe week’s somple. After
a peviod of IS hoars (1o allow for radon,
thoron daugliter product decny) the filier
paper 1s counted Inoan internal gas How
proportional counter, which s calibiated
with a "0V cndard, .

The following table is a sunmay of the

range of airborne concentration of particu-
Lue vadionetive material in picocurics per
cubic meter, listed as to collection period:

Concentration of Particulate Radioactive Mauaterial
in Air (pCi/md)

Collection PPeriod 1.ow Iheh
Janumy throueh June 1065 0.1 1.2
July duougt becember 1905 0.3 0.7
Tenuay thooush June 145066 .02 0.5
Juiv throusle Decoher Hats Q.05 0.37
TJanuay throush June 1667 0.02 0.49
Tuly thioveh Decomber 19457 0.001 0.24
Tanuamy thaovsbe June TGS .47 .05
Juby threvalt December lany 0.01 0.36
Vuntiry fhroush June 14009 0.03 0.79
June tlhouxh December § 016608 a.03 0.57

(cothected at new building)

“in June of 1069, the MSDEL moved to i new buikding
focated on the epposite side of the campus from the ofd
Gicidine. Phis now building s approximaicly 2 mile south-
east of the inducrator stack., -

When compared 1o a permissible Ievel
in wiv for imdividuals in the general public
of 10 pCi‘an®, it can be seen that cven
the hizhest Jevel for cach period does not
approach this pamissible Jevel. Ten pico-
cwries per cubic meter of aic is the maxi-
muta peranissible concentration inoair for
a mixiure of radioisotopes, when no alpha-
cinitting 1adioisotopes and  the radioisa-
topes 21MPh, 2 Ac, 22 Ra, and *PPu are not
present. This Iimit was established on the
recomunendations of the National Ceuancil
on Radiation Protecuon (NCRPY. There-
fore, the contribvtion of airborne radioac-
tive particatates from the University inan-
crator, combined with fallout and other
sources of atrhorne rudionctive particulates,
is well within the pamuissible levels and
presents no problems with respect to the
healdh and safety of individuals Jiving even
in the vicinity of the incinerator facility,

1
2

Summary and Conclusions

A University indnerator which is used o
incinerate nonradioactive refuse can he
nedified 1o safely veduce the voline of
radionctive waste for ultinuae disposal in
the envirenmient, However, each incinera-
tor facitiny will have lhnitations on the
quanting of radioboopes that can be han-
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Aled. These Hmitations are dependent on
the volume of air dilution and the volume
of nonradioactive refuse incinerated. The
air volume can be accurateh derermined
by the installqton of cadibrated airflow
and temperature monitoring cquipment,

In the event that the ash exceeds the
MPC,, it may be held i a controlled area
for decay of the radioisotopes nudl the
concentration falls below the MPC,. This
is feasible for the short half-life radioisa-
topces; however, il long hadf-tifes are present
it will be necessary to restrict the amount
of the radioisotopes incinerated to cnsure
that the wh concentration is below the
MPC,.

It has Deen demonstrated that a lage
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scencral-purpose mcinerator cam Le used 1o
dinpose of low-level  commbustible  radio-
active wastes safely and ceonomically.
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Policy and Procedures for Animal
Care and Usage at the University of l}innesota
(Statement Accepted by the Regents of the

University of Minnesota, July 12, 1973)

Outline
I. Statenent of Policy
. IT. Principles Governing the Use of Warm-blooded Animals in Research

and Teaching

III. Procedure for Implewmentation of Policy

A. Scope of Activities Covered

1. All-Tniversity Animal Care Cowmittee

2 Director of Animzal Servicez

C. Inspection of Animal Tacilities

D. Animal Health

E. Procedures Invelving Potential Pain or Distress

1. Yvaluation of pain-suppressing drugs and procedures
2. Pain and distress in conscious animals

. Manval of Precedures




C. Physical Facilitiles

H. Complaints

Statcment of Policy

The Regents of the Unilversity of Minnesota reaffirmm thcif
established policy with regard to the use of warm-blooded animals
in sciontific research and teaching:

1. To assure broper procuremant, care, housing, and health
services for all warm-hlooded animals used in research
and teaching;

2. To provide the most approvriate animal: for the diver;e
requirements of the varied research and teaching a@tivities
of the University;

3. To wminimize pzin and distress throuéh selaection of euperi- ¢
mental procedures or administration of adequate anesthatic,
analgesic, or tranquilizine drugs, except where such
measures would interfere with the purposce of the experi-

ment:




4. To couply with 2ll legal reguirements established by the

U.5. Department of Agriculture or other governmeﬁtal

ansencies under authority of Public Laws 89-544 and

91-579 and any subsequent enactments; and to follow the

guidelines in Section 4206 of the WIN "Guide for Crants

and Contracts” and in Publication No. (NIN) 73-23, “Guide

for the Care and Vse of Laboratory Animals"; and

5. To accomplish these aims with susporting activities which
will promote the advancement of scientific research and
educational goals.

In oxder to acconmplish theese objectives, the University
of Minnesota, throuzh the Aniral Savvices Unit of the Office
of Sponsored Proprams, will:

1. Establish a program for rezular insvection of animal
facilities to assure that ccceptable staadards are

maintained with respect to cleanliness, feeding, case

envivonnental conditions:




Fmploy veterinary staff to advise in the selection of

appropriate animal specles [cr cesearch and education,
make regular inspections of the health of the animals
kept for research and teaching, provide medical consul-
tation regarding prevention and treatment of animal
diseases, advise rcgardiﬁg hazards and provention of
cross—infection batween animals and man, contribute

to training of animal care parscunel, advise regarding

use ot

pain-suppressing drugs, establish procedures for
euthanasla and control of parasites and pests, and

assist in planning of necw construction or remodeling

of animal care facilities; and
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adninjstered to prevent paln and distress, or

authorize cxceptions whare use of such drugs would




v

interfere with the purpdse of the experiment or
teaching activity. A separate review of research
and training grant proposals will be made to assure
that adequate facilities (e.g., cages, space, etc.)
are availlable or will be available.
Principles Coverning the Usa of Warm-blooded Animals in
Regearch and Teaching

1. Fxpevimentaticn and teaching invelving live warm-

blooded aninals should be porformed by/or under the

2. The housing, cares, and feeding of ecach project’s experimental
anirals or each departmeat's teaching animals must he super-

visad by a qualified vetcrinarian or other scientist :

3. FExperimentation and teaching dinvolving warm-hloodad aninals
should be so conducted as to avodd all wmnecessary suffcering
and should be terminoted whenover it becones cleor that

unnacessary sufferine may resnli.




“The terns,

Post-experinent care of subject animals should be such

as to minimize discomfort to animals in accordance with

acceptable practices in veterinary medicine.

If it is necessary to sacrifice an experimental animal,

the subject animal should be killed in such a way as

to minimize pain and ensure prompt death, in accerdance

with procedures approved by the Director of Animal

Services. Mo animal will be discarded until desth is

certaln.

pain or discomfort will be evaluated with respect to

affectiveness and dose lavel by the veterinarians of the
. . .t . . .

Animal Services Unit™ dn consultation with appropriate

1

specialists as the need arisas.

2

sefore procedurcs causing poin or disconfort to conscious

animals are initiated, they mist be reviewved and

1

approved by the Dircctor of Animal Scerviees” or a

“Aninmal Services Uinit” and "Divector of Aunilmal Sorvices,

are provisional uvatdl a final deecicion bhas baon made regardine tha

nowe of the adnionistrative wit.

1A




veterinarian on his staff. CQuestlonable cases will be

referred to appropriate speciallsts and/or the

All-University Animal Care Committee.

I1I. Procedure for Implementation of Policy

A. Scope of Activities Covered

1. This statenent of policy and procedures for animal

)

care and usage applies to all species of mammals and
birds used in research or teaching at the liniversity
of Minnesota or under its auspices when:

a. The procedures are berformad on premisasg oﬁned,-

leased, or vented by the University;

b. he procedures involva animals, facilities, or

.
T

equiprment owned by the Univevsityy or
c. The activity is financed by the University or by
fundg administered by the University.

B. Administrative Organization

1. All-tniversity Animal Carve Committoec




a.

The All-Tmiversity Aninal Care Counmittes shall
be a University Comaittec reporting to the Senate

Committee on Nezearch as provided in Article IV of

the Constitution and bylaws of the Vaiversity Senate.

Tt shall consist of not more than ten (10) wmembers,
including 2 representatives of the Minneapolis
Health Sciences and one each from tha College of
Veterinary Medicine, Institute of Aericulture,
College of Liberal Avts, College of Biological

Sciences, Division of UInviyonmental Vealth and

Campus, and a studant

[N
w

Safety, DPuluth Campus, Morr:

represaontative., Insofar as feasible, there should

be broad representation of the various types of

research that utilize animals and the basgic scien--

tific areas that are relevant for animal care and

usage. The Committec will be encourazed to seek

the consultation and advice of rescarchers in

other units utilizing anirals as well as soecial Laks

o




in areas relevant for animal care and usage. The

Director of Animal Servicazs shall be a non-voting 1

member of the Committee and serve as Txecutive

Secretary.

Members shall be appointed in accordance with

University Senata procedures for staggered terms

of threa vyears.

The chairman shall be appnointed in accordance with

University Senate procedures.

The Commlttee shall meet at least quarterly.

The dutics and responsibilities of the Comnittee

shall dinclude:

1. Collaboration with the Director of Animal
Services in formulation of recommendations to the
Vice-Tresident of Academic Administration ro-
garding University policies and standavrds govorn-
tue procurencat, cave, and use of anirals erntaved

In rescavch and teaching activitiecs:




2. Evaluntioﬁ of tha animal care progran at regular
intervals as required by Sectlon 4209 of the
Nl “"Guide for Grants and Contracts™;
3. Assistance to the Director of Animal Scrvices in
education of faculty in the need for good
‘ » animal care, in the kinds of services offered
by the Director and his staff, and in the re-

search benefits attaching to use of quality

4, Consultation with the Dirvector of Animal Services
regarding professional personnel needs of his
‘ departnent;

ediation and voeview of appeals regarding the

W
.

<

animal facilitics inspection program or dacisions
of the Director of Animal Szrvices reeavding
procedures dnvelving pain er distress, with

: 1
i

yecemendations te the Vice -Presid

Pt

Acadendic Admindstration for final decision
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in cases that cannot be resolved by mediation;
and

Submission of reports to the Senate through the
Senate Committec op Research in accordance with
the Rules and Organizational Prdceduras of the

Senate, U1l.302.5.

a. Fxecutive subcommittes

1.

The executiye subcommittee will be made up of
the chairmén and two other members appointed

by the chairman, with one member of the sub-
commlttee being a Dactor of Veterinary “edicine.
If any mewbers of the executive subcommitter

érc unavallable at a time when a decizion must
be made, the chalrnan may apvoiuf temporary
members,  In this case, ong menber mest still
be a Doctor of Veterinary *edicine.

The wurpose of the eoxecutive subcommittee is to

act for the All-Univoersity Animal Care Committeo




when, in the judgment of the chalrman, a decision

must be wade that does not allow tilme for ull

committee consideration. Such actions shall

be reported to the full committee ho later than

the next meating.

2. Director of Animal Services

a.

b.

)

The Dirvector of Animal Services will be a veterinarian

W

with experience in Lahoratory Animal “edicine and
scientific investigation. -He will have an administra-
tive appointment in the Cffice of Sponsored Programs
and an academic appointment in that department of

the Univgrsity to which he would best relate as a
result of his traindng or anticipated lonp-torm
intevest.

Tha Director of Animal Scrvieces will have full resnon-

sibiltity and authority for the activities of the

Animnl Services Unit in dmplementing thoe policies




O

of the Univarsity, the directives of tha Vice-

Presideﬁt for Acadenic Administration, state and
federal laws, and adminlstrative recculations of
goverament agencies.

The Director of Animal Services will be accountable
to the office gf the Vice-President for Acadenic
Administration. Tle vill submit a formal written
report en the Animal Services Program at least once
vearly to the All-University Animal Care Committee,
Tha dutiecs and responsibilities of the Director of
Animal Services uwill include:

1. Collaboration with the All-University Animal

Care Coumwnittee in formulation of recomncuda=-

tions to the Vice-Prosident for Academic Admin-
istration regacding University policies
and standards covarning procurcment, care, and

use of animals emnloved in research and teaching

activities;




4

5.

14

Developmant and implementation of prozrams for
disease prevention, eunthanasia, parasite and
pest control, and treatment of diseased a§imals;
liaison with specialists and diagnostic labora-
tories at the College of Veterinary Medicine;
Consultation regarding species selection and
animal procurenent;

Supervision of a program for regular inspection
of animal facilitdies to ensure compliance with
standards of goveramental agencies and the
University;

Consultation with investigators and instructors
reparding anesthetics, analgesics, and tran-
quilizers, amt cvaluation of their adequacy in
procedures potentially duvolving pain or distreas;

Neview of protocols for research and teaching in-

volvine pain or distress in conscious animale,

e
gt
3
e
<
-
{
m
[N
~
w
4

vith roefevval to experts and/or the ATL-1

faimal Care Committee, if necessary;
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7. Assistance in planning of new construction and

8. Preparation of a manual of procedures for the ' |

remodeling of animal care facilities;
guldance of antmal users and caretakers;

9. Directicn of a training program for animal
techniciaﬁs; and
10. Maintenance of liaison with regulateory agencicsr
e. The Director of Animal Services will be assisted by
additional veterinary personnel. Veterinarians
employed to provide part-time services at facilities
outside the Twin Citlies will be under his general
supervision, and their selection and continued
enployment musit be accentable to him.
C. Inspcction of Andimal Yacilities
1. Tha Director of Animal Services or his representatives
vill make unannounced dnspnections of aaimal faciliticos

at repular dntorvals.




9
P

4,
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The purpose of the Iinspection program is to cnsure that all
animal facilitiecs are in compliance vith the reauirements
of P.L. 89-544 as amended by P.L. 91-579, the administrative
regulations of federal agencles, and the standards of the
Unjversity. The inspections will be concerned with
cleanliness, feeding, watering, cage slze, room density,
storage of supplies and waste, temperature, humidity,
ventilation, lighting, and any other conditions that may
be included in the requirements»of government agencies or
University standards.
Responsibility for the care of animals belonging to re-
search projects resnts with the princinal investicator in
all cases, even vhen direct supervision of the care has
been delepated to another persea or University service>
unit. DPepartmant chairmen ave similarly responsible for
care of anlnals used in teaching.

e

Repords of dnsprctions will bhe sent to relevant investi-

gators, depaviroent chairmen, and deans.




Cases of repeated noncompliomece will be reported by the
Director of Animal Services to deans or other appropriate
executive officers, and if not corrected, to the cffice
of the Vice-President for Academic Administration. In
such cases, closure of tha deficient animal facility

may be recommended to the Vice-President for Acadenic
Administration.

WVhenever animals are to be moved into a roon previously
used for any other nurpose, the room must be inspected
and approved in advance by the Animal Services Tnit.
Appeals regarding any aspect of the animal facilities in-
spection nrogran nay bhe made to the Direcctor of Animal
Services, then to the All-University Animal Care .
Commlttea. Appenls not resolveﬁ by mediation of the
All-Tmiversity Animal Care Committoe vlill he for-

warded with the Committee's vecomendations te tha Vice-

President for Academic Administration for final decisdieon.
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D. Animal Tealth

1. All animals ﬁuﬁt he observed daily by the animal technician
caring for them, ox by the faculty member in charge of tha
animal facility.

2. Sick animals should be gilven early medical treatment
appropryiate for ﬁheir condition ot proﬁptly and hgmanely
deatroyad.

3. Veterinarians on the staff of the Department of Animal
Services or providing part-time serxvices to the branch
campuses or experiment stations will malke periedie
inspections of the state of health of aniwmals in all
facilitles.

4, Consultation regarding animal health problems will bhe
available on all campusaes and experiment stations from
the Animal Services Unit or local veterinarians hired

3

on a part-time basis. The Animal Seivices Tnit will
sorve as liaicon with the College of Veterinary Medi-

cine to arrance for censultation with specialists and

dfacnostic Inboratory souvvices,
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B. Procedures Involving Potential Pain or Distress

1.

Evaluation of pain-suppressing drugs and procedures.
The adequacy of the choice and dose 1ev?ls of
anesthetics, analgesics, and tranquilizers used to
prevent pain or distress in research ang teaching will
be evaluated by tha‘Director of Animal Services or
veterinarians on his staff in consultation with
appropriate specialists, when the nced arises. As
requiced by the Standards of P.L. 82-544 as anended
by P.L. 91-579, daformation will be collected on
current practices in the usage of such drugs at the
Iniversity, and o list of standard minimum dosages
by quy waight, specles, and route of administration
will be compiled to provide general authorization for
the majordty of applications. Cases not covered Ly the
standard list, and othar methods for wreveution of pain,
such o3 corvieﬁl dizlocattion, decortication, or decere-

bration vill ba cevaluated on an individual hasis.




N

Pain and distress in conscious animals,

Protoeonls for rescarch and teaching involving pain
or distress in conscious animals will be reviewed by the
Director of Animal Services or veterinarians under his
supervision. Approval nust be obtained before Initiation
of painful or distressful procedures. The protocols
will be approved only if use of pain-suppressing drugs
or less painful or distressful brocedures wvould interfexa

with the purposz of the resesrch or teaching. Difficult

cases may be referred to the All-University Anim:
Care Committee by the Director of Animal Services, or

investigators may appeal adverse aecisionv.hy the Animai
Services Unit to the Committee. At quarterly intervals,
tha Dirgctar of Animnl Services will submit to the All-
Untversity Animal Care Committee a suwunary of protocols

invelving pain oy disconfort reviewed duving the pre-




i

Manual of Proccdures

A manual will be preparcd by the Director of Animal

Services in consultation with specialists and regulatory

agencies to contaln the following information for investi-

ators and instructors:
b )

1..

Acceptable methods of euthanasia;

Standards for cage sizes;

Standards for animal care procedurces and cleanliness;
Minimum standard dose levels for commonly used aﬁesthetics,

analgesics, and tranquilizers by body weight and route of

adnministraticn for commonly used species;

The currently apnlicable statement of Policy and Pro-
cedures for Aninal Carxe and Usage at the University o
Minnesota;

And such other informntion as the vetorvinary stalf may

desire.

Physical Tacilities

1.

r

The Division of Fnvircumcatal Yaalth and Safety will




neasure the ventilation and illumidnation in all animal

facilities. Temperature regulation and humidity may

also require measurement in some facilities. The results

of these determinations will be reported to individual
investigators; department chairmen, deans, coliege
animal committees, and the Director of Animal Services.
The Director of Animal Services will maintain a file
on animal Factilities having substandard environmental
conditions for reference in decisions regarding re-
novation.

When new construction or remodeling includes animal
facilities, the Diractor of Aniwmal Scrvices must be
consulted, and must approve the design specificatioﬁs<

for the aunimal facilitdes.

H. Complaints

Complaints resarding any asvect of animal care or usage

shoutd bLe addressed to the Divector of Aninmal Sevvices., 11
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the complainant and the Director are unable to reach a

mutually satisfactory agreement, either may refer the

matter to the All-University Animal Care Committee.
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City Water Department
Minncapolis City Hall
Minneapolis, Mimncsota

Attn: Jimmie ¥. lHayek
Acting Director

Re: Proposed Water Main
Minneapolis Campus

Dear Sir:

During our wzefing with you
and myself and Mr. Heck of
the proposed water service
were raised which required
we state our proposazls and

The University proposes to
was

hington Avenue and Lssex
with the early crcovation contracts

May 12, 1970

for Health Sciences Puilding

and Mr. Peterson of your water department
Plant Services, on April 23, 1970, concerning
to Health Sciences Couplex, some questions
cene additional thourht. You requested that
questions on this project in a letter.

build & Health Scicnces Complex between
and Detvecn Union Stroet and larvard Strect
scheduled to begin this fall.

The University will vhortly initiate vacation proceedings for Union

Street S.E. from the south
Wachington Avenue S.E. and

of Union Strect to the west

line of Delaware to the south line of
for Delszware Strect S.E. from the east line
line of the cast alley in Block 30,

b

St. Anthony City, immediately adjacent on the north.

The 8" main in Union Strect from Washington Avenue to Delaware will
be removed during this contract and the University will cut off this
main south of the south curb line of Wachington Avenue and closc the
8" valve inside our underpround garane wall end remove the pipe

through the vall. ‘'the 6"

nein in Delewvare will be removed from the

Union Street main to the building service into V.F.W. Hospital between
Unicn and Harverd. The University will cut off the main in the man-

hole at this point and block

it.

The building services to the buildings on the east side of Unien

Street, and the Kensington

and Riverview Apartments will be shut ofi

sometine after July 31, 1870, when wiceling of these buildings is

now schedulced., Ve propose

and lecave t'hr»m and the ceyv
and buildings will be venov

to chut the curb stops to these buildings
jcee gince the entirve water main, services
cd dn the excovation contracts.




The new building complex for the Health Sciences requives a new 16"
supply to the complex. The Architect requires an 1600 gpm supply
at 65 psi at the wain for the propsocd new building.

The University proposcd Lo cennect to youy 43" main in Ontario with
a 16" main at Essex Street and run west in Lssex Street to Harvard.
The 16" 12in will continue in Harvard Street northward and comncct

i

~to the 12" main in Washington Aveaue.
<

At the 48" main in Ontario, we ask that vou will provide a 16" tap
with gate valve and wanhole for us to counect to. At the 12" in
Washington we need a 16" x 12" cross with the north end capped and
blocked for future extension of this 16" main to connect to the 24"
main at 18th Avenuc and University., We ask that you will provide
the cross and a 16" gate valve and manhole on the south side of the
12" main in Washington Avenue.

The service into the Health Sciences building will be a single 16"
line running approximately 155 feet west to our 10 feet diameter
heat shaft. There it will enter the heat shaft and drop 45 feet

to the bascment level of the building and continue west inside the
heat tunnel 25 fect to the meter room in the basement of the build-
ing. At this point the line will be split into 3 - 12" services,
one to Unit A north of Declaware, one to Unit B south of Delaware
and one to comnect to the 8" mair in the underground garage at
Mayo Hospital, west of Union Strect. Also, 2 - 8" fire lines would
be taken off the 16" main in the meter roomw--one for Unit A and

one for Unit B.

Because we need the utmost in reliability for this new 16" main
and service we are considering installing welded steel pipe,
concrete lined and bituminous coated with anode protection. Does
this meet with your approval?

According to your policy you will furnish the two 12" domestic
meters and the University will furnish the two 8" fire meters.

Fire protection will be furnished by providing three hydrants on
the 16" main in Harvard. Two will be at Delawarce on the west side
of the larvard Strect, onc on the north corner and one on the south
corner; and one at the southwest corner of Washington and Harvard.

The existing hydrant at Union and Washingten will have to be re~
located. Ve assume your crewes will be deinz this vork,

The installation of this 16" main is scheduled for cempletion by
January 1, 1971, This is the Architect's schedule and we have
questioned whether it will be needed by then.



The ownership of this main needs to be determined. 1If it dis to be
your main we wmust graont you an cascment in Hssex Street frem Oak
to Harvard since this was vacated a couple of ycars ago.

Ve also necd an estimate for the 16" tap at Ontario at the cxisting
48" main and for the connection to the 12" main in Washington and
Harvard. Also, we need an cstimate for moving the hydrant at
Union and Washington.

Ve will appreciate your comments and suggestions on this project
as soon as possible. As you see, we have a tight schedule if we
are to complcte the work this year. If you have any questions,
please call me.

Respectfully,

0. J. Nelson
Assistant Supervising Engineer

OJN:ADC: jar
Enclosure

cc: E. A, Kogl
Al Kemper
Howard leck

P.S. I am cnclosing a drawing marked up to show what is indicated
in this letter. The green lines are water mains and services
to be abandoned and/or removed. The blue lines are new
water lines which we propose to install.
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1“‘( - y i me
Cit Minnespo INES
OFFICE OF CITY CLERK ) .
RICHARD JOUANLLIL CITY CLERK ' ’

S BUEHRUAPOLIS, RUINHELSOTA 55418

' ENG. — Your Commilles vee-
foemmends passage of the accom
\x-m\mﬂ resolations crantine e
l‘(" owing encroachments: 1Y Univ.
or Minn., within public r/ws of
\\'n“n.w!m Av. Sk, Chuveh, Un-
jon and Delawore Sts. Sk, for
tunnels for the Health Scicnce
Complex proposed at \‘ ‘ashinton
Av. SI. and Unien St BN ERYINED M
| Alderman Chrislnnsc;{ offered
the feliowing resolutions, as per
}nbo\c report: 1) Granting per-
mission to the University of M- ‘
t
!

nesola o encroach within the pub
lic r/ws of Washincton Av. SIa.
Chm'ch, Union and Dolaware Ms
‘ for heat, stovm and sanitary
u n«“ls for the Hezith Sciences
Complex to be located at VWash-
‘mytnn Av. SF. and Union St SEL:

RESOLUTION

‘ Uiy Alderman Christensen)

Granflne pernission fo the Unl
verstiy  of  plinnesota (o cne
cronch within the public rfw of}

Washinglon Av. SI, Church,!

Ynion mnd Nelaware Stse 81

: e, sform and sanitary

t Is for tho Ifealih Sciencesy

Complex to be located af Wash-i

fngton Av. S5, and Union St

St
I(csol oG by the Cilty Council of

o City of Minncapelis:

Tmt permission Le granted tof
the NRegents of the Univorsity of,
iMinnesola and their suceessors
Land assians, to coasiruci, main-
ifain and use the following heat,
“slorm and sanitary tunacls under
corlain City streets for the new
Health Sciences Com plox to be
localed at Washinglon -Av. Sii:
and Union St St all of soid
tunnels to be constructed bLiclow
tie linectonn ledoe, approx. &0
to §0° bolow the street suriace,
which tunnels end appurtenances
&re described as “follows:

((7#/. xL((z‘( Jarr v
[L(-\C?/C. \aL(J

April 29, 1970

University of Mimnesota
{finncapolis, Minnesota:

Attention: Mr. R, V. Lund

Gentleinen:

L]
cou ??e ittachod'copy shows actson taken by the City
TCL at a meeting held Apyil 24, 1970, granting

your application to encroach wJthu Lhe public right-
of Washington Ave, SEe, Churxch, Union and Delaware Sts,
SE., for heat, storm and LGHALUAy tunn 15

Please note that the enclosed accoptance fOLm nmus
be completed and filed in this office within 60 ¢ Vs

after publication of thn ngr‘xt which date was nplll 29

1970,

The enclosed bill for $102,60 covers the cost of
publication. Checks should be made payable to the cits
4

Treasurer,

i - -
Very truly yours,

Richard Johansen
City Clexk
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A The Yealth Sclenee Leat tun-

el by Crous tmlu‘ VWashiagton

Avo S spprox. 23 0W ol ond

poralie]l with the ('(‘;‘;l(-l"‘.'w of
S5h Av. Stioallo .&m. hc' U tun

45 cvors Church S 8 UIHO']

ShLoand the allew I‘eL\CLr\

¢ ]:’; m.f! l’i af Larneyv's Sube

! { I '7~r' S0, St 1.‘(“}(:.1\

heat 1] hn vAn I h.\

@S un ;\'1 aled with

‘ coentorline of Wadlinaton Av.

voadsn, sord oot tinel o

| s under Deloware St SEL

ng ite centerline 231, 5' ¥ oof

‘ nd paraifel with the centoriine

of Usion St L‘; shid Leat tennel

to be :'.[‘;n:f.\'. 7.5 witte and 7.75

“hich and to be between eleva-

0 and YO0 (1912 MSL

"'--'1) and to include various!

chinmibers and a vertieal shaft

| witle o dimueler of approy, W

‘ el loeated 2078 of the contertine

¢ Prbnvane S6LOSEL and appros.

173\ of the W fine of Harvand

| St 8EL el as shiown on sheely

‘ 2 to b inclusive of Drawing No.

XS :

B, The lealth Science storm

‘ i to beein 2t a voint in

St 9]7 32,5 SWiy of a

e 13 Jine of Union St

) 0.' he S line of Dele.

jvare St ST and o continue

.o oush this ;:};t and crossing

the N Hue of Bleek 23, 8t An-

thony City at a peint 1435 ¥ of

the 12 line of Union &I SE.

ooy ceafinuint NEN on this

a distance of €07 and thence

i)'}'

st |r

i hTH
urn

!

e
GO

C.

sewe
NI
’171’,'

(RIS
Inioy

e

“'v\

3
1]

ol flaar, aad o Le loeated

bt

fh

soting STy a dis

; lr be Jocated b.t\‘.u'p eiey -

SV Wine 257 S of the center-

Lo oresolution, m:l

e o to be an Lm ned e

tonce of §
e beat funncel shaft noled in
s YA o this resclution,
ore (L]Lxl""h’]". ‘he storm
to be 7.5 hich and 3° wide

1,0 and 730, 1017 NIST,
; lozether with the branch
#s shown on Drawing No,

R .‘\.’:('k'l 0.

e Healih Science sanitary

3 1:r.no] to bic in Deloawaro

¢f Delawore St 815, beoin-
at the eoxisting fwin Cily
ceptor Santlary Tuane! which
in Hovard StOSE. 107 1 of
parallel with the W, line of
;nl ‘~'l 9], thence W o134
: Al G hr.»:zz {un-
".’H m'u! In socting YAV
. sunitory
votuanel (o bie 7 ]i”‘) andd
oS Peter Sandatone
U enst iren pine huricd

pormit from the  Cily, Fazineer

This permlssion Is sranted subs
jeet to the followi ne conei {'u"%

I That ol work done "be sube
jrel to the n;'g)m\nl and necept-
ance. of the City Fucineer and
the Inspector of Dulddines and!
that 2t necessary poimits be ob-
teined, dncluding an exeavation

for” tho vertical shafl 10 be Jocats
ed in Delaware St S, bcli'c"
Uniow and Harvard Sts. Sit A
that no work which may mxc.\o
encroachment vpon e surface of
said r/w shall commencs without
e prior written approval by the
City Yuaineer of the contractors
work .‘.(hululo aned (‘()i‘.*}(lll('lim!
procedines, woooas o minimize
traffic problems resalt ne from
this_construction or work

2. That saiQ Ln'\uwl\ of Min-
resofa shall rov all costs result-
ing rmm the alteratica or reloca-
tion of any and al wiliy fes, pub-
lic or private made nec cossary in
conneclion  with  the  encroach-
ments permitted herein: and the
University  of  Minnesota  shall
forthwith after the conmpletion of
the said instoNaiicn pregorlyores
place and repaiy the readways,
pavements, sidewalhs, curbs, sow-
cr cateh bosing c!h(l any o!}tor
facilities in said strects which

“under said r/woand yeslore soid

Conoddevadions 747 and 75,
S0 batn: ., hown o oon
A .‘\'l)‘ P Sheet (1

Sdcnerenchmients (o he in

vith Do e Mo,
; ].‘r.ll’:. K Lo
0 Uveraty gy ST
Dot el P SOTVH OO and
o e benioy Neont e G "
Pt ol o Ui Cilty Clog s,

shall be in any manner remuoved,
changed, interfered with or dis
turbed in connection  with  tho
construction of suid tunncls and’
appurfenances therelo, across and,

roadways to a safe condition for
public travel, all to the satisfac.
tion, approv al and acceptance of
lhc (1[\' Iongineer

That the rights or privijeges,
hcmm fraated shall at afl times)
be subject to all ordinancoes of]
the City now existing or which|
may hereufler be passegd relative’
to the use m mamlu\. e of sach
areas unde cor above streets,
alleys and 1mb w places.

4. The City Council reserves the
vizht to repeal or roscind this res
olution and revoke the 1\"11‘11\“1\),\
pranted whepever in s o[mmn
“the " pubtic interest deimamds thit
said e of encreachment s
needed fur a pubilic use, or for
reasens of pubhe ]m“'!!\, safety
or welfare, or for any oiher rei-
sons, of which matters the City
Cuuncil shall be the sole judae

o In case of such repeal, vee
cision or 1evocation, - Ui
versity of Muinesota, it succes-
suls amd oaeaiens, f‘m,] proinpliy
terronv e wnind encyoaehte gte oo
tesiole sodd pabb e vtiecte o oa
Safe cendiion, all {o e hea e
anee ol the City Fngiaeer.

3. Th Unlversity ¢ 3
fts successors, and acam
fo sccure, i%e'nn".\,,
harmless the City “acaine
and ali n"lxons ;nocca(.‘z
mands, claims, posts
losses, and expenses wlicn neay|
be occ(sxoncd by yensan of the
con*'nulxon. maointenanee, oo

(‘kl’i[(‘uc(‘ or remaval ¢f s 'vvd -
csouhm(nls and restornton o.'
\'il((’ public premises, aud ohpl)

stme the delease of iy aud

dll suits ond aetiong hrog ot fop
recovery of the same, interven-
ing therein if necessary for the
burpose  of defense, and shall
wholly proteet, relieve ard so ww
harmless the City from ail Hinbi
ties of every kind and o cerint
on account of the acts
sions of said University of
sola in conncction wvith
struction, maimienance,
istence or removal
nels, shaft  and
thereio, and  said
Minnceola  shall :
serve, keoep and w)uu" ,;;’I
smful" the conditicns and uro-
visions of this resalution.

7. Any permissien Lo
cd, and ol rights of the g
hereunder shall cewse it any
that said encroachments s
removed, and  this
shall in no way be cons'e
relivguishment by the City of (4

portion ¢f said public str o
to be of any force or cffos ;
Jond the time lvouiw m'.w'i\ cdlg.

8. Within 60 doys after o pub:d
ficntion of this reso SENEE
University of Minneson Y

o

with the City Clerk a wri Htead

foH]

acceplance of this reselution
of the conditions and piovis
thereof, Faitlure to file sueh a
ceplance within the time oy
ficd shall veader the pen
rranted nul! and voig
Passed April 1, 10000 ichored
M, Erdall, President of ihe
Council.
Approved Aprit 251570, Charles

Stenviz, Nayor ]
Altest Richard Johansen, Cily
Clerk.
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TWIN CIES Al

< AN IO D (e 230 Mctro Square Building, Saint Paul,
':“:’ D N ? F’ NN YANIGNG )
m D h (nu{ /u't VAL '} Minnesota 55101 Prone 612/227-7343

February 26, 1974

Mr. David R. Preston

Assistant Vice President for
Health Sciecnces

University of linnesota

Minneapolis, Minnesota 55455

Dear Mr. Preston:

Re: DPublic Transportation Serving the University of
Minnesota East Bank Campus

In recent yﬂ‘r', thn Mntronolifaﬁ Tronsit Comnission has onjoyOd
an excellent working relationsiip with the University of Minnesota
aamlnlstratlon in the development of improved public Llansportatlon
systems serving the University area. This has included extensive
express bus operations into the University campuses and imnproved
inner-campus bus service.

More recently, the University administration co-sponsored a University
Area Transit Study to develop a long-range plan that focused on
service in the immediate arca. The University's planning staff
contributed a substantial amcunt of effort to this procject. The
project was somewhat unigue in that it was a joint venture of the
University of Hinnesota, Citiaes of Minneapolis and Saint Paul,

and the regional and state agencies involved in transportation
planning, and the U. $. Department of Transportation.

Enclosed is a draft copy of the final report. The report has been
approved by the Resideontizl Mdvicory Committer, the Institutional

and Commercial Advisory Coumaittee mooting with the Technical Advisory
Committee, the Project Managoment board, the Transit Development
Committec of the MIC, and the Metropolitan Transit Commission.

It is currently being reviewe? by the Urban Hass Transportation
Adninistration eof the U. S. Deopartient of Transportation.

RO U L A S . R AR I R S . . .
nE et . - . L L e g e

4

of the Universite of Minnessota 1o the trm

A IO RARS

ston onlanned for

the jnmcdiato vioanily o siarion oo as ddentificd in Piaure 59
o resooo. e . .. S TS ST S TP B OISO
the inter-o anoguideway synoan, and the regieonts automated transit
systom vhen it is developed,  The last two will be designed to ac-

comminiate the honedi b dn aerore e with ostate regpuronenbs,




. Sincerely,

Mr. David R. Preston
Page Two
Fcbruary 26, 1974

Mr. Greg bittelsen, Assistant Director of Planning for the University
of Minnesota, has represented the University's interests in this
matter and has done an outstanding job in the management of the
project. I am sure he will keep you informed as to the future

steps of this project as it relates to the University of Minnesota.

g »{’7 .
5&224&/7 e = P P

John R./AJpfuieson
Director of Transit Development

khf

cc: Greg Kittelsen
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F, BUALTE ALD SAVETY AT VB UdTVERELTY O MIERISOTA

G. S, tichaclsen

The UpiversiLy of Minnesota was among the first in the nation concernced with the
institutional epvironment in relation to the health, eafety, and well-being of students,
staff, and the vieiting public. The beginnings of what is now the program of Envivon-
mental lealth and Safety iun the University Health Scrvice are somcwhat obscure. Vocen
the Health Scrvice opened in 1918, only minor activity dealt with the environment.

Then, in 1921, tuvo students died when an epidemic of paratyphoid fever hit the campus.
The cause, contaminated milk in the men's cafeteria, focusecd the attention of the Bealih
Service on the critical necessity for supervised sanitation of student and staff cat-

ing facilities.

STUDENT UOUSTING WAS THE BEGINKING

In 1932 the Board of Regents adopted the following regulation: ‘'Students, whether
gradvate or undergraduate, while attending the University, must have their places of
residence approved by the proper authoritics of the Uaiversity. If, in the opinion

the Loard of Regents, or its representative, the conditions at any such place are
not conducive to study, health or morals, it may, at its discretion, insist that stu-
dents vacate such residéﬁce and occupy rooms that are apprqved by the Board."

Despite this strong policy statement on student housing, a real program of ofi-
campus housing inspection did not start until 1936, the result of a fi;e in a frater-
nity house which killed cne student and severely injured two others. That incident
brought intense public pressure from the metropolitar nawspapcré and the “Minnsgota
Daily," demanding that the University's administration do something abeut the critical
housing conditions in the area surrounding the University. Clearly, the public ex-
pected the University to rectify its‘housing problems. Consequently, the administyia-
tion delegated the technical health aud safcty iuspection for the off-campus housiug
program to the University Health Service, while the Heusing Burcau, under the Dean of
“udents, vould precees all student referrals, adjudicate complaints, and serve s

Hatson betvcen the houscholder aud the University,
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Initially, part-time housing inspectors, usder the supervision of a part-timo
“lic heﬁlth enginecr, did that vork, As the sanitary inspections and housing program
increased in volume and scope, the need for sowme full-time personncl became increasing-
ly apparent. Consgequently, Mr. Richard Bond was employced in 1949 as the first full-
time public heazlth enginzer to adwinister the ecuvironmental health and safety progran,
As the stai{ of part-time employcces calarged, the scope of the program expeanded to
include more work on food services, water supply, and waste disposal.

SANITARY CODE BROADERED THE PROGRA

In order to strengthen the adwinistration of the program, the Board of Regents
adopted a sanitary code in 1951 as a University-wide and top level administrative
policy empﬁasizing concern for environmental health and safcty progrems on the canipus.
This administrative recognition and concern provided the impetus for more requests for
assistance on health and safety matters and, as a result, a sanitarian and an industyial
health engirncer were added to the staff inm 1953, About that same time the adwministra-

n asked the Health Service to handle industrial-type accident hazards and radiztion
hazards contiol,

By 1954 the incrcased use of radioisotopes and the installation of increascd num-
bers of ionizing radiation producing piecces of equipment required the appointment of
a full-time qualified health physicist. Upon the recormendation of the All-Univevsity
Committee on Safety, a full-time safety supervisor was added to the staff in 1955,

The program's volume of work, the result of both increased student enrollment
and staff as well as increased veguests for assistance, nceessitated employing a
second health physicist and a sccond sanitarian in 1956. 'fwo ycars later another
physicist and sanitarian joined the staff,

In 1962 the Board of Regenls cmended the Sanitary Codo, retitled as the Envivon-
meatal Health and Safety Cede, to reflect more accuretely the additions and changes

the cnvivenmental health and safety program during the preceding ten yeavs.  Thot
same year a sccond safloty angineer joined the starf, and o fourth savitavian was cm-

pleyed din 1963,




Oviginally the Divisiou's fundivg was allocated Cntjrcly irom student fees.  Jiow-
ever, dircet budgetary support shifted to the central administration when radiological
} th was added to the Division's responsibilitics, a move prompted by recopnition of
lhg pivision's progressive cxpansion into non-student related activities. Although
the environmental health and safety program oripinally served only the Minncapolis and
St. Paul campuses, the Division budget was increased a few years after the funding shiit
{n order to provide environmcntal health and safety services to all parts of the Univer-
sity, regardless of the location.

Presently theVUniversity maintains some type of an operation at 15 geographical
locations outside the Twin Cities area., This Division makes several visits a year tec
the larger out-statc campuses and rescarch facilities becouse there is considerable
vorl of a general sanitation nature at the outlyiég facilities, the result of 36 wcll
water supplies, four swimming pools, one natural bathing beach, seven food services,

ystems. A wide variety of solid

n

and a wide variety of individual sewage disposal
waste problems, particularly the proper disposal of agricultural chemicals, also cxist
at these facilities. |

The environmental health and safety program is organized and staffed to meet the
responsibilities assigned to the Health Scrvice by the Board of Regents through the
Environmental Health and Safety Code. The program is divided into five functional
arcas:(l) public health engineering, (2) occupational health, (3) safety, (4) radio-
logical health, and (5) general sanitation.

FULLIC HEATTH ERGINTFERING

The engineering portion of the program handles water supply, sewage disposal,
plumbing defects, and solid waste disposal. In addition to several municipal water
cupply systems serving University facilitics, there are about 36 well water supplies
wmed and operated by the University. waage dispozal {nstallations at the University
facilities vary from discharping iuto the Minncapolis and St. Paul wunicipal systams

privics, o vange includiug a septic taunky an irhoff tank, and a packope soewape tyedi-

ot plant., ALD of these situations wust be evaluated from a public health perspoctive.




- bo-
" Conscquently, this Division conducts surveys of the plumbing installations in Unjver-

7 buildings, particularly looking for cross-conncctions and other plumbing defects
vhich are potential hazards to the quality of the water supply---an especially trouble-
some problem in leboratory buildings.

OCCUPATICHAL HEALIH

The goal of the occupational health progrom is to prevent adverse health effccets
from the environment of the occupation. (Peing a "student" in tcrms of rescarch or
study is counstrued as an occupation.) Typical of such environmental problems are
potential chemical hazards and physical stresscs such as overexposure to toxic dusts,
fumes, gases, vapors‘and mists, inadequate ventilation or illumination, noise and
exposurcslto temperature extremes. Although these are prohlems.usually associated
vith indusﬁry, a2 complex university exhibits all the occupational health hazards of
industry; however, fecuer people are likely to be exposed to any one material or condi-
tion at the University than in industry. TFor example, occupatiocunal hazards encountered

the University by this Division include exposures to lead, a wide variety of sol-
vents, mercury, noise, carbon monoxide, asphyxiation, insecticides, and welding fumes,
in addition to a large variecty of ventilation problems. The Division also evaluates
the on-campus use of agricultural chemicals and monitors the use of lasers and micro-
wave devices.

The Occupational Safety and Health Act, passed in 1970 by Congress; has far—rcﬁchv
ing implications for all employers by its virtual assurance of adequate protection
from occupational health and safety liazards for all employecs. Although there is some
legal question vhether the University comes under the Act's provisions, this Cougres-
sional action lcaves no question of fhe University's woral responsibility to recogrize
the Act's existence and to implement not less than the minimal mandatory requirements
of other employcrs in the country. lowever, carvying out the letter of the Act will

maad a greatly enlerged propgram of cceupational health and safety.

POLIYEION YROTT VY

The cavivonwental health and sofcty progrem is coucernsd vith the Unfversity as
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a polluter of the cnvironment. The major activitics in this area arc in the public
wealth engincering program for water and land pollution and occupational health for
air pollution. Because the University's contribution to pollution is a result of.its
operations, the Health Service advises the Support Services and Operation Department
in the technical evaluation of operational problems and makes recommendations for cheir
solutions. The Support Scrvices and Opcrations Department has been most cooperative
in availiug funds for special studics and the correction of pollution problems. Upon
the strong recoamendation and cndorsement of the Health Service, that department em-
ploycd'an engineer to work full-time on minimizing the contribution the University
. makes to environmental degradation. One of the major consideraztions is the proper
disposal of a wide variety of hazardous chemicél wastes,

As the Division's name suggests, its safety efforts are directed at improving
and controlling the environwment to minimize the exposure of faculty, civil service
staff, students, and the public to accidental injury. Activities are primarily of
an engineering nnature, wherecas educational efforts are limited and intended for in-
struction in control of the eunvircnment or recognition of hazards, rather than safety
education, per sc. The responsibilities for safety education, clearly delineated in
the president's letter on University safety policy, should be assumed by the ficulty
or civil service supervisor.

The scope of the safety program includes industrial, rescerch, instruvctional,
athletic, and recrcational activities performed by students, faculty, and staff at
the various campuses and stations. Public safety, of visitors and others attending
public gatherings in University buildinps, is another Division responsibility. 1In
addition, the safety program counsiders firve as a life safcty bazard to anyone on
cavipus or at the various Unilversity stations. lowever, the program does not include
traffic safcty and coasiders the activities of outside contractors only to the extenl
that tﬁvir activitica may affcct the safcety of {aculty, ctudents, staflf, and the

visiting public.



An accident reporting system, developed in the early stages of the safery program,
provides information on stuvdent, employce, and public injuries. Such records facili-
tate rapid investigation of individual accidents. 1In addition, information gleoned
_from the records indicates on-campus arcas providing unusual exposurcs to safety
hazards. |

Several apprcaches arc now being used to provoke greater interest in recognizing

and corrccting safety hazards. Tor example, the Division publishes a health and safety

.

bulletin which outlines specific hazards associated with known Univcrsity activities,
Although the publication is irregular, averaging threc issucs per year, twenty-two
such bulletins have been prepared to date. Labsafety News, & second publicatiocn
{ssted monthly, dcals specifically with laboratory safety. A second approach is the
publication of safety standards which serve as guidelines in the purghase, use, storage
and disposal of known hazardous items. Seven such standards have been issucd to date.
A thirﬁ method, recently initiated to alert personnel to specific hazards, is the pube
lication to date of five special hazard bulletins. Still another appreach to increase
the safety intcrest of staff and rcsearch personnel cmphasizes individual paxticipa=
tion in brief group meetings in the various departwments to informally discuss saiety;
problems directly reclated to each department's activities.

Some departments and divisions have appointed safety committees or single in-
dividuals to pay particular attention to the safcty of that area's enviromment, then
advisc the safety engincers of unusual activities, hazaxds, ox conditions which might
develop.

Because incorporating safety controls into new buildings and new activitics is
especially juwportant as a preventive safety effort, the safety enginecers and other
staff members of the Division of Environmental Health and Safety veview plans for new
buildings and major remodeling of existing structures. Suggestions and recommendations
are forwarded to the Univevsity's Planning O0ffice. In addition, the Division receives
confes of all requests for new power cqﬁipmwnt from the Unlversity Machioe Sthop Come

pittee and schedules of chanses in spoce use fyoan Space Yroprarming and Managewent




RADIATICH CROTECTION

Health physics, radiation protection, or radiolopical health are interchanpeable
phrases defincd as the protection of people from the damoaging cffects of ionizing vadi-
ation. Despite that simple deflinition, the program nccessary to achieve that objective
is quite complicated.

The major sources of ionizing radiation and, conscauently, radiation exposure at
the University are: radioisotope use, diapgnostic and therapeutic x-ray installations,
x-ray diffraction units, electronmicroscopes, and particle accelerators. Presently
250 project directors use radioisotopes under the approval of two University ALC radico-
isotope broad licenses. Before a project dircctor reccives approval to use radio-
isotopes, a health physicist inspects the applicant's laboratory facilities, then re-
views the applicent's understanding of radiation protection principleg; to detcrmine
the applicent's qualifications. Health physicists must approve all requisitions for
purchasing radioisotopes as well as receive all shipments, which are then monitored
and logged before delivery to the user.

The hcalth physics program offers a wide variety of services intenaed to wminimize
personnel ewxposure. The Division offers diverse radiation protection services. For
example, the Division trains rescarch personnel, as well as nurses who care for patients
treated therapeutically with radioisotopes; provides film badges to approximately 550
persons to measurc their eyposure to beta, gamma, and neutron radiation; and makes
periodic radiation surveys of radicisotope laboratories and x-ray facilitics to eval-
uvate and reduce both internal and external personncl expasure. Special service is
provided in the design of facilitiés and cduipmcnt uscd in research with radiation
cmitters., Tn addition, the radiation pirotection program provides the technical ex-
pertise as well as the equipnent to handle cnerpgencics such as laboratory contamina-
tion or lest radioactive sources.

Unigue radioisotope and vradiation-producing focilitics requiviag speocial atteo-
tion from the health physicistes mre in eperation ot the University.  One of thuse

speelal facilitics is a Tandem Van de Graadf Cenevatoer io the Thysics Departoent,




The Nuclear Engincering Garma Irradiation Facility contains 10,000 curics of Ca-137

nd is évailable to all University personnel for high dose jrradistion. The sources
are stored under 17 feet of water in a shielded structure of concrete five feet thick,

The health physicist superviscs the handling and disposal of radiocactive wastes,

an cspecially critical activity which preveots both the exposure of personnel and
contamination of University facilitics and the gencral eavivonment. Waste collection
and disposal is one of the most time-consuming and troublesome aspects of the health
physics program. Three basic methods are used for waste collection and disposal:
dilution in the sewage flow, incineration, and storage for land burial off-site. All
disposal is done in strict compliance with the Atomic Energy Commission, the Minnssota
State Board of Realth, and the Minnesota Pollution Control regulations.

GENERAL SANITATION

The general sanitation program is divided into six major areas: (1) housirg, (%)
food, (3) water and sewage, (4) swimming pools, (5) hospital sanitation, and (b) in-
sect and rodent control.

Tu 1970 the Board of Regents removed all requirements that students must live inm
University-approved housing units. Consequently, requests from the Housing Bureau
for inspection of off-campus housing units have come to a complete standstill. Pres-
ently, inspection of off-campus housing units is done at the request of students,
parents, householders, or a lHealth Service physician who hus reason to believe that
a student's health might be affccted by his housing situation. However, these inspec~
tions, done with the full knowledge and consent of the houscholder, are only advisory
in nature,

Those dissatisfied with this policy object that this alwost complete lack of cou-
cern by the Unlversity for the quality of housing available to students is not in the
best hoalth or safcty juterests of the students., Bocause the housing agencies of both
Hinncapolis and St. Paul arc jnadequately staffed to cemplete the detailed iospocticns

’

necessary for proper evaluntion of housing quality, a regvessien to the unsatisfast

(SRR

housing conditions of the 1930« s all teo peontble,




FOOD_BAIT AT O

When the fraternities and sororitics long ago requested that food and housing
inspections be done by the Health Service rather than the city agencies, those houses
wmade a cooperative arransement with the Minncapolis Health Department to forepo their
license fee and accept inspections by the licalth Scrvice. Consequently, this Division
makes annuel inspections of fraternities and sororities, as well as ceooperatives and
religious foundatione. All University-owned housing (vhether single dwellings, mul-
tiple dwellings, married student housing, or dormitories) receives a minimum of one
annual inspcction.

The present food sanitation program consists of annual sanitary surveys of each
of the 30 food service facilities operated by the University, including the dormitory
food services, Coffman Union, Shevlin Hall, the Campus Club, the St. Paul Dining Cun-
ter, the Hospital food services (including infant formulo), the Kirb? Food Center on
the Duluth Cawpus, aﬁd the numerous concession stands at athletic events.

The Division also provides sanitary surveillance for special events such as the
Campus Carnival, the Foreign Students Festival, and speciél banquets or picuoics. The
University-operated dairy plant and the food stores facility, as well as the {food
and drinks dispensed from 345>vendiug machines on the Minmecapolis and St¢. Paul campuses,
are also kept under sanitary observation.

The Division's sanitarians vork closely with the Health Service physicions fo
investigete all suspected incidents of food or drink-borne discase. As a corollary
effort, the Division emphasizes educaticnal programs for student and civil service
food workers,

OTHER_SLRVICES

The present sanitation of swinming pools includes semi-monthly bacteriolepical,
chemical, and physical cxawmination of five swinming pools on the Minncapolis and St.
Paul campuses, as well as the pool at the president's residence. Pool operaters sub-
mit daily operational repoivts to the Divigion which are usced primarily as choecks

against major opuratienal eyrors or as explanations for analytical results,
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pivision work on water Qupplies, plumbing, and sewage disposal systeus includes:
eampling the water supplies of the St. Paul campus, Resemount Research Center, and
outlying stations for bacteriological examination. In additioa, the Division super-
vises chlovination of new vater mains, r;paircd mains, and extensive new water servicos
in buildings.

| The Health Scrvice serves as a consultant to the inscct and rodent control program

sperated by the Support Services and Operations Department by investigating reports
of insect or rodent infestation and suggesting control measurcs.

The University's large teaching hospital and allied medical facilitics provide
a major background for environmental health and safety activity. All of the functional
programs’previously describcd also contribute significant effort on problems in the
medical sciences facilities. In addition, budgetary support from the Hospital allows
one senior sanitarisn to work full-time on sanitation problems in the Hospital.

The present technical staff of the environmental health and safety program and

1e year each joinced the staff are:

1. George S. Michaelsen, Professor and Dircctor, 1953
2. Gustave L. Scheffler, Assistant Professor end Safety Engineer, 1957
3. John W. Teske, Instructor and Safcty Engincer, 1965
&. Maurice W. Tipcke, Safety Technician, 1969
5. Walter H. Jopke, Assistant Professor and Senior Sanitarian,~l959
6. Knowlton J. Caplan, Assistant Professor and Occupational Health Engineer, 1969
7. Ropger L. ﬁeRoos, Instructor and Public Health Engincer, 1904
8. Jerome W. Staiger, Imstructor and Health Physicist, 1966
9. Ronald Jans, Instructor and Health Physicist, 1971
10. Ralph 0. Wollan, Assistant Professor and Health Physicist, 1954
11. Donald J. Wheeler, Senicr Sanitarian, 1963
", Russgell P, Rheades, Sanitavian, 1909
13. Michael Purkbart, Sanitavion, 1970

Vi, Gerald Ortie, Sanitarion, 1970



15. FErland Prager, Saniterian, 1971
This group, rcpresenting 95 man-years of exparicnce and scrvice to the University,

offers a broad range of professional skills. Goue key members offer considerable ex-

5s]

pertise in their specialized ereas.

PRECEUT STATUS AD PHITOSOIMY

,

e Enviromacntal Healtch and Safety Division of the University of Miunesota is
unique among the colleges and universitics of this country, the pation's only comprec-

hensive program where all the aspects of the over-all health and safety program are

in one administrative setting. This latter featurc, a major strength of the progTam,
eliminates the confusion of overlapping iunterests when the program is divided into
portions operated by different departmente. TFor exomple, a not uncormon division
at other universitics finds general sanitation in one department, ra adiological health
in another, and safety in still another.

Auncther strength of the program is its advisory nature. As the Unfversity's cn-

vivenmental adviser, the Division must be cogrizant of all envirvonmental healih eud

[

safety matters of the University, take all necessary steps to cvaluate possible himznras,
and devise solutions eliminate any baza;dous conditions. The next responsibility
{s to kecp the adwinistration informed by advising the admipnistration oan the existence
of hazards and centrol efforts necessary to minimize the hazards. However, action
based on these recoumendations rests on administrative decisions which must be made by
an informed administration which can weigh the Pivicion's technical advice against
the mission of the University, its priovitics, and budpetary constraiats.

Obviously, cavironmental problems exist in many degress of severity. Despite the
basically advisory>nnture of its regponsibilitics, the Health Service fecls a moral |
obligation to nejthexr permit nor condone truly scrious or harzardous conditions. In

fact, the Foard of Regeuts has empowercd the lealth Scrvice to take dircct cemeygoncy

to tho advicory offorts of the leoalth burvice oo Lode it unnccessary to fovehe such

action in such situations. Fortupately, the coopoyative renction of the Administration
authovity. \
\
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