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PREFACE

The Operations Research and Systems Analysis Office (OR/SA) of the US Army
Natick Raseerch and Development Command (NARADCOM) has prepered this report in
response to MSR USA 8-4, Systems Anelysis of Fixed Army Hospital Food Service
QOperations, for the Office of the Surgeon Generel (QTSG) as Project Number
1L762724AH28A D014 of the DOD Food Research, Development, Testing, and Engineering
Program. This effort wes also supported by the Behaviorel Science Division, Food Sciences
Laboratory, NARADCOM (Work Unit ADQ17); the Construction Engineering Research
Laboratory, US Army Corps of Engineers (Work Unit ADDO18); and the Foods Systems
Equipment Division, Food Engineering Leboratory, NARADCOM (Work Unit AD021}.

The broad chjectives of the projects ere to provide e food system concept for Army
hospitals in the new construction progrem (Phase |}; new or improved concepts for food ;
service systems in existing fecilities {(Phase I1}; end e manegement plenning system which 1'
provides for better management, contrel, end utilizetion of hospital food service resources
(Phase I11}). This report presents the results and conclusions pertaining to concepts for
new hospital construction obtained from the completion of Phase |,

The authors thank Colonel P. Accountius, Chief, Dieticien OTSG, for her continuing
interest and assistance in the project, and Colonel J. H. Ferguson, Dietetic Consultant
Health Service Command, for her support and cooperation,
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A SYSTEMS ANALYSIS OF ALTERNATIVE FOOD CONCEPTS
FOR NEW ARMY HOSPITALS

SECTION |
Executive Summary
Objectives

A systems analysis of the food service in Army Medical Treatment Facilities (MTF)
is being conducted to determine the most cost-effective method for serving highly
acceptable, nutritionally adequate meals to patients and other authorized personnel. The
purpose of this study is to evaluate state-of-the-art concepts and to provide the Office

of The Surgeon General (QTSG) with the best design options for use in the construction
of new facilities.

Currently, hospital food services, and in particular, Army hospital food service
divisions, are faced with increasing pressure to:

1. Stem the increases in labor costs and reduce current operating costs:
2. Reduce labor intensive operations, and increase overall productivity:
3. Provide more effective patient tray service; and

4, Assure energy effective operations.

The information provided in this report addresses these problem areas as they relate
to funding decisions for construction of new hospital facilities by providing an evaluation
of recent advances in feeding concepts, food service equipment, and food service
technology; and a systems analysis of viable alternatives for military hospital food service
operations including their relative cost and energy effectiveness. With sufficient and
complete factual information concerning the different concepts, food service planners wil!
be better able to make decisions and obtain funding for construction of more effective
facilities.

The Army Hospital Food Service Mission

The primary mission of Army hospital food service! is to provide coinprehensive
nutritional care to patients and other personnel authorized to subsist in the hospital
facilities. That is, the hospital food service must plan, produce, and serve nutritionally
adequate meals which are therapeutically beneficial and best support the total medical

'AR 40-2, “Army Medical Treatment Facilities, General Administration”, Headquarters,
Department of the Army, Washington, DC, July 1975
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program of the patients. In addition to responsibility for inpatient feeding, meals must
also be provided for members of the hospital staff and other authorized personnel. Other
important mission requirements include dietary counseling for patients, nutritional
education, and applied research in the areas of medical nutrition. These activities involve
instructing patients on restricted or modified diets to understand the purpose and
importance of the prescribed diet to their medical well-being, and developing continuing
educational programs in dietetics to support the discharged patients and promote good
eating habits in the military community. In this report, the discussion focuses entirely
on the food service mission, since the nutritional counseling and educational functions
are virtually unaffected by the production system desigh and operation.

Another facet of Army hospitals which affects the food service mission is the
requirement for a capability to double, or even triple, its food service capacity from a
peacetime level in the event of an armed conflict or other emergency. The inefficiencies
created by designing facilities that typically operate at a much reduced capacity must
not significantly affect the sound, day-to-day, economic operation of hospital food service,

Meathodology

In this report, four concepts of operation are defined and detailed as they could
be effectively operated in a new Army facility. The basic difference in these alternative
food service systems is the degree to which additional equipment is used to reduce
manpower requirements- their balance of capital and labor intensiveness. Each concept
is analyzed and, based on data gained from experiments and from available literature,
evaluated in terms of cost and effectiveness. The systems analysis then compares the
concepts and indicates the preferred concepts for different sized facilities--100, 2560, and
550 beds--by determining the state-of-the-art alternative which provides the highest quality
foods at the lowest cost. The economic and benefit analyses are documented to
demonstrate the advantage of the recommeded system and to explain the basis for the
recommendations.

Results and Conclusions

This section presents the results and conclusions that are derived from the detailed
analysis contained in the remainder of this report.

1. The use of the proposed state-of-the-art concepts can provide substantial
improvements in systems effectiveness over the existing operations, The mast significant
increase in effectiveness is provided by the ready foods concept. A concept under which
foods are mass produced on the hospital premises where they are to be served, then frozen
and stored for later use.

2. The marginal utility, the increase in the worth over the existing system, is greatest
for the ready foods atternative, followed by the cook-chill, convenience, and conventional
alternatives.

12




3. All of the alternative concepts can provida a more economical food service
operation than does the current system, primarily through reducing labor requirements.

4. The disproportionate amount of direct food service costs attributable to
personnel, and discrepancies in personnel utilization found in existing operations, suggests
that a reexamination of staffing criteria in Army hospitals may be profitable.

5. Reductions in food service costs which can be obtained by use of the ready
foods concept in Army hospitals is substantial, about 30%. Hospitals in the civitian sector
have achieved similar savings without the advantages of much of the labor saving equipment
considered in this analysis,

6. The projected savings in operating and annual costs should not be affected by
inflation during the 1980—1990 time frama.

7. The ready foods system design is sufficiently flexible to support any of the
other alternative concepts of operation. In addition, frozen items prepared at one facility
can be shared by other hospitals. Thus, special items normally prepared in very small
batches for a single hospital can be prepared in more economical large batches and
distributed, when practical, to other facilities.

B. The use of equipment intensive concepts provides significant reductions in
personnel costs. However, these savings in operating costs provided by the increased capital
investment in equipment diminishes with the size of the facility. In small hospitals, the
use of the ready food rather than conventional concept reduces labor costs by 47%. In
medium and large facilities personnel reductions are less, while equipment costincreases
are proportionately higher,

9. This evaluation of concepts is a detailed theoretical study. Even though the
analysis is based on considerable experience and background data, it is essential that the
operating characteristics of a selected alternative for the design of a specific hospital food
service system be evatuated prior to an implementation decision. Using the techniques
of the following systems analyses, the relative worth of each alternative in a particular
hospital food service facility can be determined.

Recommendations

1.  The ready foods system concept be adopted for all new construction of Army
hospitals.

2. Current staffing policies and criteria be reevaluated by means of a work
measurement to achieve economies in axisting hospital food service operations.

3. Labor saving technology and equipment be provided to existing hospital food

services, particularly to smaller facilities, to reduce the labor costs, thereby improving
productivity and cost-effectivenass.

13




4, The ready foods concept should be evaluated in an operating hospital to validate
the results of this analysis.
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SECTION 11
The Army Hospital Food Service System
Description

The Food service in Army hospitals is operated as a conventional, cook-serve system.
Meals are prapared in the kitchan, loaded on to hot/cold food carts,? and delivered to
the wards where the hot and cold portions are reassembled, beverages added, and completed
trays delivered to the patients. In some facilities the insulated tray system is being used.?
Under the conventional concept of operations, the food items served in the dining hall
to staff, ambulatory patients and guests are the same as that served on the ward,

Despite the similar concept of operations of Army facilities, differences in the
workloads, the number of personnel, the categories of personnel, the availability and quality
of food items, and geographical factors make it difficult to derive meaningful statistics
and characteristics that are generally applicable to all food service operations. Operational
analysis in several areas does indicate a number of significant parameters and trends which
describe the Army Hospital Food Service System,

Analysis of Acceptability

Food service operations in five Army hospitals® were surveyed to assess the overall
food service acceptability and factors influencing consumer attitudes, as discussed in
Section 1V, The histograms, Figures 1, 2, and 3, present the food service ratings by
consumer type (i.e.,, ward, ambulatory, and as a total group). These r:tings indicate that
these facilities provide more than an acceptable level of service, only about 6% of the
customers responding with unacceptable ratings. In general, patients rate the food service
higher than any other group of patrons. Furthermore, a significantly higher percentage
of the ward patients as compared to the dining hall population, 24% and 13% respectively,
rate the service as very good. Equivalent proportions of both groups rate the food service
as good.

2Herz, M. L., et al., “Analysis of Alternative Patient Tray Delivery Concepts”, Tech Report,
NATICK/TR-7B/013, September, 1977, {AD A052 494),

3Food Service Division, Brooke Army Medical Center, “Staff Study on Food Service to
Patients on Nursing Units”, August, 1976,

“Brooke Army Medical Center, Eisenhower Medical Center, Letterman Army Medical
Center, Moncrief Army Hospital and Silas B.Hays Army Hospital.
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Analysis of Qperations

In addition to these measurements of consumer attitudes and acceptance, operational
data was obtained from all Army hospitals in CONUS, Alaska, and Hawaii by questionnaire.
This questionnaire provided a broad range of data on the hospital food service environment
and their operational characteristics, and a description of the physical facilities. The major
guantifiable parameters included (1) the workload distributions, (2} general measures of
productivity, (3) task distribution and allocation of fabor, (4) direct costs, and (5} the
distribution of cost elements. These data are contained in Appendix G and provide baseline
data describing the overall Army Hospital Food Service System,

The data are evaluated by considering the hospitals in four groups: small facilities
with daily census ranging up to 175 patients (i.e., 100 bed hospitals}; medium facilities
with censuses which range from 176 to 325 patients (250 bed hospitals); large facilities
in the range above 325 patients (550 bed hospitals); and the total group of 33 responding
facilities. The distribution of censuses and workloads is given in Table 1 for each group.
The largest group is composed of the small facilities {(n = 21), thus the results for the
total group will be heavily weighted by the effects of these facilities. The large standard
deviation for the patient census of these different groups indicates that census cannot
be used to typify the hospital systems. The workload, or the total number of daily
meals served, increases with hospital size with a corresponding increase in the percentage
of patient meals from 41.5% for 100-bed hospitals to 53.5% for 550-bed hospitals. As
with the census data, large standard deviations are associated with the number of meals
served for each group of hospital sizes.

Productivity, or the number of man-hours per meal, is derived by three different
methods and ranges from 0.40 to .45 man-hours per meal. However, when the data
is partitioned by hospital groups, the man-hour data shows meaningful differences between
different sized facilities with significantly lower productivity for the small hospitals than
for either of the other two groups of larger facilities. In addition, it is estimated that
inpatient related food service duties, except nutritional counseling, require almost 60%
of the labor resources, although patients comprise only 50% of the workload. This
emphasizes the labor intensiveness of these duties. The basic food service tasks, ranked
in terms of decreasing manpower utilization, are food preparation {i.e., storeroom activities,
baking, meat cutting, and food production}, followed by patient tray delivery operations
{tray assembly, cart delivery}, by cafeteria and sanitation activities, and then by clinical
and nutritional duties.

The direct costs in hospital food service are labor, food, supply, and contract costs.
Labor costs constitute seventy percent of the direct cost of the Army Hospital Food
Service System, The analysis of costs is simplified by normalization of the cost elements
on a per-meal basis. Then, Analysis of Variance (ANOVA} and range tests can be used
to differentiate cost elements across hospital sizes. A correlation analysis of cost elements
indicates significant relationships within individual hospital groups and provides information
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on trends in cost with size, Tabla 2. Only 28 of the 33 hospltals can be considered
in tha cost analysis, since fiva hospitals have total direct costs per meal outside the

; reasonable bounds of confidenca (p=20.99). An ANOVA of the data on Table 2 shows ;
that tha labor and total direct costs per meal for 100-bed hospitals ($3.04 and $4.290),
respectively, are significantly greater than similar costs in the large hospitals ($2.47
and $3.65).

The correlation analysis indicates little or no relation between census and direct cost
{axcept with the 550 bed hospitals whare the sampla siza, 4, is too small for statistically
meaningful results). Although cost differences exist betwean large and small facilities,
{ no linear predictive model could be derived to explain these differences, i.e., no better :
\ estimate can be determined for any of the cost elements than mean cost values given ‘
in Table 2 for a particular hospital size. A relatively low correlation coefficiant value
(r = 0.342) for this data, partitioned into cells in Table 3, also suggests a very weak
linear relationship between hospital size and cost.

Finally, the possible cost advantage of in-house praparation over purchase of finished
food items for the baking and meat-cutting activities is evaluated. Given the high variation
in costs relative to tha mean costs, no significant differences were noted between in-house
t production and procurement of these items. Only a small number of hospitals in this
sample have baking and meat cutting done off site, reducing the sensitivity of the test
which compares these differences.

Conclusions

ey

(1} Productivity ranges between (.40 and 0.45 man hours per meal in existing
facilities and is higher in the larger hospitals than for the small hospitals.

(2) The largest proportion of labor is utilized in food production followed by duties
related to patient tray service, then sanitation and cafeteria activities, and finally by clinical
dietetic functions. |

{3) Seventy percent of the direct costs for food service are for labor, a relatively
large proportion compared to civilian facilities which average only about 47% labor costs.®

(4) The larger hospitals (i.e,, 2560 and 550 beds) have lesser total and labor costs
per meal than the smaller hospitals. However, no significant relationship can be found
between the hospital census and cost.

{6) The average costs for meat and bakery items are $0.62 and $0.12, respectively. ]
The cost benefit of on-site baking and meat cutting activities are not apparent from an
analysis of the data from existing facilities. ]

$ American Hospital Association, Hospital Administration Services Report, National Group
190, 1st Quarter 1976, and National Group 940 1st quarter 1976 and 1st half 1977.

21




TABLE 2

AVERAGE COSTS PER MEAL
Hospital Size

Direct 100—Bed 250—Bed 550—Bed Totai
Cost {n=18) (n=6) (n=4) (n=28)
Labor $3.04* $2.47 $2.47 $2.83
Food 1.1 1.09 1.08 1.10
Supply 0.13 0.08 0.10 0.12
Other and Contract 0.01 0.01 0.00 0.01
Total 4.29* 3.65 3.65 4.06

*Value is significantly different from the 250- and 500-bed hospitais at the p = 0.02 level.

22




TABLE 3

CORRELATION ANALYSIS BETWEEN

DIRECT COST AND HOSPITAL SIZE

Diract Cost Per Meal Groups
Hospital $3.00- $351- $4.01- $451- | $5.01-
Size $3. $4.00 $4.50 $5.00 $5.50
100—8ed & 4 3 2
205—Bed 2 4 3
550—Bed 1 2 1
r=0.342
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SECTION I

Economic Anelysis of Alternetive Systems Concepts
Alternetive Systam Concepts

Studies of the state-of-the-art have delineated four major food service production
concepts:

A. Conventional Concept

In a purely conventional food production system, all menu items are prepared from
their basic ingredients, assembled and finished in the system. Essentially, most of the
cooking and preparation is accomplished on the day the food is to be served. Realistically,
however, a purely conventional system does not actually exist, since many items such
as bread, ice cream, orange juice, canned and frozen vegetables can be purchesed at a
lower cost than they can be produced from recipes without significant loss in quality.
Thus, a conventional food system can be considered as one which utilizes a low percentage
of advance preparation or partially prepared food items, and relies primarily on full
preparation from recipes.

B. Convenience Foods Concept

Convenience foods refers to prepared menu items which can be readied for service
without highly skilled cooking {abor. A total convenience food system, thus, makes almost
exclusive use of off-site prepared foods. Pre-cooked frozen foods are purchased in either
bulk or individual portions, and stored until required for service. The only labor required
before service is portioning and reheating, and with certain items, even these tasks can
be eliminated. For example, pre-cut salad greens do not require tempering or heating,
and individual fruit tarts do not require portioning. Items that do not lend themselves
to freezing, such as salads and sandwiches, are purchased in a refrigerated state and utilized
within a short period.

The variety of convenience food items and the guality of such products are increasing,
so that many of the foods on a typical hospital menu are currently aveilable on the market.
Unfortunately, many items do not lend themseives to the convenience foods concept.
Meats without gravy, steaks, chops, grilled sandwiches, and several breakfast items must
still be prepared. In order for a convenience food system to be practical, it should be
feasible to obtain 70 to 80 percent of all required products commercially, requiring only
limited on-site production facilities.

C. Cook and Chill Concept

The cook and chill system entails on-site food preparation, followed by rapid chilling,
tray assembly, storage of the finished items. The majority of foods are generally prepared
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for service about three days in advance. Preplated foods are then heated, as needed,
on each ward just prior to serving. Foods served in the dining hall may be prepared
in a conventional manner and/or by heating chilled bulk,

D. Ready Foods Concept

Ready foods is a term used for foods that are mass-produced in the system, then
frozen and stored in a form that requires only reheating to be ready for service. This
concept can be generally described as in-house production of convenience foods.

Functional Areas

A generalized functional chart for hospital food service is shown in Figure 4. The
alternative concepts, despite their obvious differences, are for the most part functionally
equivalent. That is, all hospital food service production systems are composed for the
most part of similar subsystems which function to produce prepared meals. These
functional areas do differ in some respects in systems designed for alternative concepts.
Differences are found in the preparation areas and refrigerated storage areas. The least
equipment intensive concept, the convenience concept, does not require an ingredient room,
a bakery, a meat shop, or a portioning and packaging area, and, in addition, has reduced
space requirements for bulk raw food storage, vegetable preparation, and hot food
preparation. However, this concept, like the other advance preparation concepts, needs
additional low temperature refrigeration, The cook-chill and the ready foods concepts
‘utilize the same size areas as a conventionally designed system, but require, in addition,
portioning and packaging equipment, rapid chill or freeze equipment, and the refrigerated
storage space to support a prepared food inventory.

Cost Analysis

The first step in the evaluation of these different alternative concepts of operation
involves the analysis of the costs of operating a standard or “typical” Army Hospital
Food Service under each particular concept. To do this an Army MTF food service system
is designed for each of the four concepts of operation (i.e., conventional, convenience,
cook-chill, ready foods) to operate within the guidelines and regulations set forth within
the appropriate hospital food ccivice manuals. The result is a general description of
each concept as it would be desighed to operate in an efficient manner (i.e., cost effectively
and with maximum productivity) in an Army MTF (Table 4), Since the food service
in Army hospitals is currently operating under a conventional concept, this concept, as
redesigned to incorporate recent state-of-the-art improvements in technology, will for the
purposes of this analysis be called ““the improved conventional system”. The description
provides the necessary data to allow a comparison of the basic concepts by considering
the critical cost components. In short, the overall design of each system is defined by
three basic elements:
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Figura 4, Hospital Food Service Functional Flow
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{1} The concapt of operation,
{2) The regulations governing hospital food ser.ice, and
(3) The workload.

These elements can then be integrated with a number of operating assumptions which
then describe an efficient mode of food production and service, and the proper level of
dietary counseling.

The most critical element of a cost analysis is the accurate estimation of relevant
costs. It is also vital that this information be providad on an incramental basis so that
the analysis considers and anayzes only the differences in costs between the systems and
ignores hospital costs that ramain unaffected by the food service system. The costs, then,
that must be considered in a comparative analysis of hospital food service concepts are:

{1) Food service labor costs,

(2) Food costs,

{3) Construction (space) costs for food servii:e,

{4) Food service equipment costs,

{5) Energy costs related to the operation of only the food service, and

(6) Supply costs.

As was mentioned earlier, this analysis of concepts considered a range of different
sized facilities -- 100, 250, and 550 beds. For each facility a separate cost analysis is
carried out under a general set of assumptions which describes an efficient operation for
each particular concept of operation and workload. In addition, the particular assumptions

which must be made for each size MTF to derive a cost are documented and provided
in effect, a working food service system illustrative of a theoretical concept.

[

Assumptions

The workloads and other assumptions basic to the economic analysis made in
performing this analysis follow:

1. Service demands
Service demands (Table 5) have been established as typical for food service in Army

facilities of 100, 250, and 550 beds. These workloads were determined by a random
sampling of those facilities which during May 1977 had approximately the desired census.
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TABLE b
DAILY MEAL DEMAND
100-Bed
Inpatient Ward Meals 195
Special Diets 456 240
Ambulatory |npatient
Meals in Dining Hall 45
Staff and Visitors Dining Hall 445 490
Total Ward and Dining Hall 730

250-Bed

427
175

110
5B3

602

693

T 1,295

560-8Bed
560
675 1,225
275
950 1,225
2,450

The noon meal service in the dining hall constitutes 50% of its daily volume, while

breakfast and dinner service each contribute 25%,

2. Inpatient Menu

The inpatient menu format is typical of that currently used in Army MTYF. The

format can be described as below:
Breakfast:

1 Juice or 1 Fruit

1 Hot Cereal 4 Cold Cereals

2 Egg Varieties 1 Meat

Toast Donut or Sweet Roll
Beverages

Lunch:

Soup of the Day
2 Hot Entrees
1 Salad Cold Plate or 1 Sandwich Cold Plate
1 Starch
2 Hot Vegetables (one green daily)
1 Fruit Salad 1 Vegetable Salad
Bread or Roll with Butter
1 Baked Dessert 1 Plain Fruit Dessert
1 Gelatin Dessert 1 Ice Cream
Beverages

Dinner:

2 Hot Entrees

1 Salad Cold Plate or 1 Sandwich Cold Plate
1 Starch

2 Hot Vegetables {one green daily)

1 Salad

Bread or Roll with Butter

1 Baked Dessert 1 Plain Fruit Dessert
1 Pudding Beverages
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3. Menu Format: Dining Hell

Tha manu format for the hospital dining halls is based on the one offered to the
hospital’s inpatients. In addition, it is supplemented by fresh sandwiches and limited
hot grilled itams, such as hamburgers, cheeseburgers, hot dogs, and grilled cheese
sandwiches. A full selection of hot and cold beverages, carbonated and noncarbonated;
and soft serve ice cream are also provided.

4, Meal Periods

A. For dining hall service:

Breakfast 6:30 AM - 8:30 AM
Lunch 11:00 AM — 1:30 PM
Dinner 4:00 PM — 7:00 PM

b. For inpatient service:

Break fast 7:00 AM - 8:30 AM
Lunch 11:00 AM — 1:30 PM
Dinner 4:30 PM — 6:00 PM

5. Ward Patient Meal Service

a. Improved Conventionsl Systam. Employs a conventional patient tray
assembly and insulated tray system to deliver hot meals to inpatients.

b. Conveniance Systam. Employs a tray reheating cart or its equivalent.
Patient meals are assembled from thawed bulk pans in the kitchen, placed on trays, and
transported in chilled form to the ward where they are reheated without tray disassembly
in tha special cart.

¢c. Cook-Chill System. Also requires inpetient trays to be delivered chilled
to the ward where they will be reheated in a cart just prior to service to the patient.

d. Ready Foods System. Requires inpatient trays to be delivered chilled to
the ward where they are reheated prior to service.

6. Ambulaetory Patient Meal Service

Wherever feasible, ambulatory patients are encouraged to take their meals in the dining
hall. Those ambulatory patients on restricted/modified diets are served their prescribed
meal tray from a servica cart.
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7. Bakary Limitations

a. A 550-bed hospital bakery prapares all beked menu items from scretch using
standardized recipes/formulas. Bread and hamburger/hot dog rolls are purchased
off-pramises.

b. A 250-bed hospital prepares most baked menu items from purchased mixes,
Pies and rolls are purchased partially baked and finished on premises. Bread, sweet rolls
and hamburger/hot dog rolls are purchased off-premises.

¢. A 100bed hospital purchases almost all convenience bakery products,
although simple cekes and cookies are produced from purchased mixes. Pies and rolls
are purchased baked and finished on site. Bread, sweet rolls, and hamburger/hot dog
rolls are purchased off-premises.

8.

Butchar Shop Limitations

a. The 550-bed hospitals are designed with a full butcher shop and are staffed
to fabricate steaks, chops, roasts, ground meats and hand diced meats from whole carcasses
or, more often, from partial cuts.

b. The 250-bed hospitals use modified butcher shops and are staffed to process
primal cuts, or to fabricate ground meats and hand diced meats,

¢. The 100-bed hospitals have no butcher shop, since all meats are purchased
ready for cooking off-premises.

9.

Ingredient Room

For the purpose of this analysis, the ingredient room functions are to scale (weigh)
and prepackage ingredients for the cooking personnel. Vegetables and fruits are washed
and peeled in a separate vegetable preparation area.

10. Bulk Storage

The bulk storage area is designed to accomodate supplies for at least fifteer; days,

11. Dining Hall Area
The dining area reflects the service demands of the noon meal. This area provides

space for the specified number of patrons assuming a 2.5-hour meal period and 16 ft?
of space for each diner.




12. Labor Requirements and Costs

a. Staffing estimates for the various systams are established through workload
analysis of tha functions/job to be performed rather than from staffing manuals
{Appendix A). It is felt that all the currently operating MTF food service systems deviate
from today’s staffing norms as found in the civilian sector, and that a true and more
comparable staffing complement can be achieved by the analytical study of the jobs to
be performed and the necessary hours of operations. Thus, each system is staffed for
a high level of productivity by detarmining the necessary tasks and schedule assuring that
an adequately skilled food sarvice staff member would be scheduled for duty when
necessary., This requires that, in soma cases, one task or duty is performed by staff from
different job categories. For example, food service workers are required to support patient
tray service in certain instances.

The cost of labor for each system was calculated based on the Composite Standard
Rates for Military Personnel, on the genéral schedule, and on a median wage grade scale
detarmined for CONUS MTF for wage grade employees.

b. Qualified food service staff are assigned the duties of reheating of chilled
trays for patient meals. It is feit that the importance of properly operating the
state-of-the-art tray delivery system warrants this assignment.

¢. Nursing Service Staff pass the patient meal trays to ward patients once
the hot food has been heated properly.

d. Dining Hall workload is equivalent for all systems and dining hall employees
do not perform production duties in the main kitchen. In advance preparation systems,
the dining hall employees take the frozen or chilled foods from a cold pass-through
refrigerator from the kitchen and reheat it in the service area convection ovens.

13. Food Costs

The cost of food is calculated using the 1977 average meal cost for Army MTF
as a basis (Appendix G). The cost of convenience foods has been found for this level
of operation to be 50% greater than on-site prepared foods (Appendix B). The reduction
of waste under the frozen ready concept indicates that at least a 2% reduction in food
costs can be achieved.

14. Equipment Costs

Equipment is selectad for aach concept assuming that the menu would not be limited.
Tha ability of the food service to sustain an emergency expansion of the MTF, a vital
factor, is supported by this additional equipment. Thus, under all the concept
developments, the equipment cost may be considerad relatively high in comparison to
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those that are found in many civilian activities, However, this allows the military the
flexibility to raact to situations not in any way common to civilian facilities. The selected
equipment is commercially availabla, is priced in 1977 dallars, and is similar to that found

currently in military and civilian facilities. Detailed equipment lists are given in
Appendix C.

In terms of these costs, the improved conventional system will be seen to be less
expensive than most advanca preparation concepts, Savings due to reduced production
equipment resulting from offsite production or from economies of scale for in-house
production will be offset by the necessity of larger amounts of preparation, refrigeration,
and freezer equipment. Additionally, the newer cart delivery systems used with advance
preparation methods are capital intensive. These advanced preparation concepts were
developed 10 take advantage of an equipment — labor tradeoff that was felt to exist,

and would, at first glance, seem to reduce the cost of labor intensive hospital food service
operations.

15. Construction Costs

Construction costs for all areas and all hospital sizes have been established at an
average of $85.00 per square foot.® Areas are calculated from the equipment space
requirements, and from the storage requirements as dictated by delivery/inventory levels
and by current procurement procedures. Appendix D details the space requirements for
food services in the different type facilities,

The different concept designs again reflect the impact of off-site preparation and
advance preparation. The convenience systems require the least space as the increase in
refrigeration is easily offset by the reduction in areas associated with food preparation.
The other advanced preparation systems need slightly less preparation area in comparison

to the conventionally designed system but significantly more space for packaging and coid
or frozen storage.

16. Energy Costs
The energy in kWh needed to operate each facility under each concept was calculated

from standard levels of equipment utilization which would support the workload

requirement (Appendix E). The cost of energy is $0.03 per kWh based on nationwide
data.”

AR 415-17, “Emperical Cost Estimates for Military Construction and Cost Adjustment
Factors,” HQ, Department of the Army, Wash, DC, 9 Aug 19786,

"Office of Commercial/Industrial Sales, Boston Edison Co., Summer, 1977,

35




17. Supplies and Other Costs

Supplies and other items in MTF hava cost $0.11 per meal (or about $0.33 per
ration).? This valua is used to determina the projected oparating costs in this analysis.

The 100-Bed Facility

Small facilities ara dafined as hospitals operating with 100 inpatients. These hospitals
provide general madical and dental care and treatment to eligible personnel, but, as defined
for this analysis, will not serve as a specialized treatment or teaching facility. They provide
primary medical care to inpatients, support general outpatient clinics, and where necessary,
refer patients for admission to larger MEDDAC or MEDCEN for more specialized care,

These facilities are acute care facilities (i.e., patient stays of about 6 days) with limited
equipment and personnel. Treatment of most common illnesses and injuries, preliminary
diagnosis of specialized cases, and health screening are their major responsibilities. A
reflection of the type of patients and illnesses is seen in the operating parameters {i.e.,
workload distribution — Table 6) of the facility. To reflect the large number of Army
facilities operating at less than 100 beds, (i.e., facilities which generally serve a large
proportion of their meals to staff] and to make the analysis more easily applicable in
their cases, the number of non-patient meals was set at 60%.

TABLE 6

DAILY WORKLOAD BASIS — 100-BED FACILITY

inpatient Meals % Patient Meals
Ward 240 (33%) 84
Dining Hall 45 {6) 16

Total 295 (29%) 100

Non-Patient Meals 445 (61)

Total Meals 730 (100)

Special Diet Meals 45 16

®HSC Progress Summary, Ft. Sam Houston, TX, 3rd Quarter 1977.




The percentage of special diat meals is relatively low at 16% of tha patient population
reflecting the relatively younger patient population and the large population of acute illness
treated in these facilities which do not require modified diats (i.e., orthepedic, minor
surgical, and respiratory infection patients}.

Cost Elements
Equipment Requiraments

The equipment necessary to operate the food service divisions of a small MTF is
listed in Appendix C. The cost for equipment is summarized by area in Table C-1.
The costs are greatest for the in-house advance preparation methods, with their additional
requirements for refrigeration and galley equipment more than offsetting savings in the
" preparation or tray assembly areas. The increase is 3% for a convenience design, 24% for
cookchili, and 34% for ready foods over a conventional design,

Space Raquirements

More space for the refrigeration without any offsetting decrease in preparation areas
cause an increase in space (about 6%) requirements for on-site advanced preparation as
compared to the conventionally designed system. The convenience concept allows overall
for a small reduction (9%} in space. The requirement in each area is listed in Table D—-1,

Labor Costs

The reduction in personnel costs is directly related to the degree to which preparation
is separated from service. As can be seen in Table A--1, advanced preparation systems
reduce total personnel costs (i.e., skill levels and cost/FTE}.

Energy Requirameénts

As can be seen in Table E—1, the reduced need for energy for food preparation under
the convenience concept makes this system the most energy effective in this size facility.
The on-site advanced preparation concepts, as anticipated, increase energy significantly.
Despite the additional equipment for reheating, storage, and rapid cooling, the increase
is less than 60%.

Cost Analysis

Analysis of Table 7 indicates that for the 100-bed size MTF the Ready Foods Concept
will provide meals at the lowest annual cost. The convenience concept will, in fact, tend
to increase costs over the conventionally operated system since the increased cost of food
is not balanced by savings in other areas. The significant increases in capital costs
necessitated by the more equipment intensive advance preparation methods becomes
insignificant when considered against the substantial savings in operating costs (41%).
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The 260-Bed Facility

Hospitals operating with 250 patients are considered in this analysis as medium size
MTF. More specialized treatment is provided by these facilities then in the case of the
small MTF, and for this reeson, these facilities have aveileble the equipment and staff
to provide treatment in basic medical or surgical specialities and subspecialities. 1f more
extensive care is necessary, patients are referred to the large facilities for treatment. The
medium size facilities treat more chronic illnesses and have patients with longer stays {i.e.,
about 7 days) than the small MTF. Its operating parameters {Table B} are indicative
of this character. Relative to the smaller facilities, the proportion of special diets meals
and ambulatory patients has been increased to reflect the typical workioad distribution
of similarly sized Army MTF and the previously mentioned effect of patient tray and
staffing ratios. The number of special diet meals, and the proportion of patient meals
have been increased, and the number of ambulatory meals held constant in comparison
to smaller facilities.

TABLE 8

DAILY WORKLOAD BASIS -~ 250-BED FACILITY

Inpatient Meals % Patient Meals
Ward 602 {45%) 85
Dining Hall 110 {8) 15

Total 712 {55%) 100

Non-Patient Meals 583 (45)

Total Meals 1295 (100)

Patient Special Diet Meals 175 25

Cost Elements

Equipment Requirements

The advance preparation concepts require more equipment than the imp.oved
conventional system (Table C—-3). The convenience, cook-chill, and ready foods systems
have increasingly greater refrigeration costs (12, 37, and 50% respectively) which easily
offset economies in other areas.

Space Requirements

As can be seen in Table D-2, compared to the conventionally designed system the
convenience design results in a 10% reduction in space, and the ready foods and the
cook-chill in a 12 and 7% increase, respectively,
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Labor Costs

Although the advance preparation methods did again significantly reduce labor costs
(Table A-~3) in comparison to the conventionally designed concept li.e., 13—21%),
increases in the proportion of responsible storeroom personnel and skilled diet aids raised
the skill level and, thereby, the individual cost of each employee for the advanced concepts,
As will be discussed later in this report, the overall reduction in labor costs compared
to food service systems currently in operation is about 40%.

Energy Utilization

Similar to the smaller facilities, the advance preparation methods with the
requirements to cook, cool, store at reduced temperature, and then reheat foods used
more energy relative to the improved conventional concept as shown in Table E—1.

Cost Amnalysis

The ready foods concept as applied to a 250-bed MTF is the most cost effective
system (Table 9) while a convenience system will significantly increase operating costs.
In this last case, the savings in capital expenditure is easily offset by increased operating
costs, The additional cost of the other advanced preparation concepts is offset by reduced
operating expenses,

The 550-Bed Facility

The large facilities are defined as specialized medical treatment facilities which serve
as referral hospitals and supply necessary laboratory support for the smaller MEDDAC.
Their operating level in this analysis is considered to be 550 patients. Often these facilities
have a teaching function, but this study considers only their medical responsibilities which
include gemeral and specialized medical and dental care and treatment, outpatient, and
inpatient. In keeping with their specialized and referral functions, the inpatient character
involves more chronic illnesses including many fong term psychiatric patients who are
ambulatory. This is reflected in the workload assumptions (Table 10} with increased
ambulatory loads in the dining hall, increased numbers of special diets, and increased
proportion of patient meals® as compared to the smaller facilities.

9 Acute ilinesses require more medical procedures than long term care, therefore, these
facilities can be assumed to have a lower overall staff to patient ratio. HSC Progress
Summary, Ft. Sam Houston, TX, 4th Quarter 1975.
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TABLE 10

DAILY WORKLOAD BASIS — 550-BED FACILITY

inpatient Maeals % Patient Meals
Werd 1,225 (50%) 82
Dining Hall 275 (11) 18

Total 1,500 (61%) 100

Non-Patient Meals 950 (39)

Total Meals 2,450 (100}

Special Diet Meals 675 45

Cost Elements

Equipment Requirements

A review of equipment casts (Table C—5) indicates that increased refrigeration and
ward equipment requirements for any of the advanced preparation concepts are not
overcome by reductions in other areas. The end results are increases in equipment cost
of 27, 53, and 69% for the convenience, the cook-chill, and the ready foods concepts,
respectively, over the conventionally designed system.

Space Requirements

Space, as with the other size facilities, is saved in the system designed under the
convenience concept (Table D—3}. With the in-house advance preparation concepts there
is a need for 6% more space for the cook-chill and 12% for the ready foods concept
compared to the conventionally designed system as designed for this size MTF,

Labor Costs

Again, reductions in personnel needs are indicated in Appendix A, Table A—5 for
the systems designed under advance preparation concepts. For this scale of operation,
as in the 100-bed facility, the average cost or skill level or the employees can be reduced
by the use of the advance preparation methods. The relative numbers of employees under
each concept remains unchanged compared to the smaller size facilities due to the
previously discussed advantages of increasing the time between production and service.

l Energy Utilizetion

The effect of utilization of advance preparation methods is similar to that found
in the smaller facilities (Table E—1}. As with the smaller facilities, the ready foods concept
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increases energy requirements over the improved conventional system. This increase
is 72%, the most for any sized facility.

Cost Analysis

Again the ready foods concept will provide the most cost effective mode of operation.
Even in the large facility, the decrease in overall costs (Table 11} through reductions in
kitchen workers is large enough to offset the increases created by the additional equipment
and energy requirements. With the increases in operating costs and capital expeditures
for the convenience concept, and only a moderate decrease in expenses for a cook-chill
system, the system designed under the ready foods concept is the best alternative.

Analysis
Economic Evaluation

Qver this range of sizes the most cost-effective mode of operation for food service
divisions in Army MTF is seen to be under a ready foods concept. The concepts, as
applied to MTF, in order of increasing cost-effectiveness are convenience, improved
conventional, cook-chill, and ready foods. In fact, as can be seen graphically in Figure 5,
the ranking is not affected by size. The graphical articulation of Tables 7, 9, and 11
shows that for Army facilities reductions in labor costs through the use of convenience
foods cannot offset the increased cost of these foods, but that the use of on-site advance
preparation methods provide labor savings greater than the cost of additional equipment,
space, and energy requirements,

As mentioned in the discussion of the advantages of these concepts, labor savings
are produced through economies resulting from the use of additional equipment to increase
the time lag between food preparation and food service. With the reduction in perishability
provided by frozen or chilled foods, distribution need not immediately follow production,
and workload peaks and valleys are significantly reduced. Due to these tradeoffs between
labor and other costs, however, the resulting concepts have cost elements with different
magnitudes and with various rates of increase over time (Table 12). The possible changes
in ranking for cost effectiveness of the concepts due to inflation of the elements which
make up the operating costs of a facility is evaluated over a ten-year period {Appendix F)
in Tables F—1, F-2, and F—3 and presented graphically in Figures 6, 7, and 8. These
analyses show that inflation should not, in the near future, affect the cost of the systems.
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TABLE 12

INFLATION RATES

Cost Element Rate of Inflation Source
| Labor 4-7%* DOD Guidelines 3
| Equipment 4.3 DOD Guidelines ‘
t Food 7 DOL, USDA
' Energy 10 Dept of Commerce

*Dependent on Status as Military, Wage Grade, or General Schedule Employee.
Conclusions

All of the new concepts as designed for Army haspitals represent significant savings
when compared to the current concept of operation. The savings are a direct result of
staff reductions resulting from the labor savings provided by these new concepts of
operation and additional equipment.

The use of the ready foods (cook-freeze) concept for the design of food systems
in Army MTF of bed sizes in the range of 100 to 550 beds will produce the most
economical meals in terms of either operating or annual cost. The use of this concept
can provide savings in operating costs ranging from 32% in the larger facilities to 41%
in the smaller, or savings in annual costs of 28 to 36%. The other approaches are
decreasingly cost effective in the order cook-chill, improved conventional, and convenience,
With increasing size, the cost differentials become slightly smaller; but the advantage of
the ready foods, cook<hill, and improved conventional concepts are still apparent,

The relative cost effectiveness of these concepts uiould remain the same over the
i next decade despite the variations in the rates of inflation of their direct cost elements.
j The capital intensive cook-chill and ready foods concepts have the lowest rate of increase
F due to their dependence on cost elements which are anticipated to be least affected by
' inflation.
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SECTION v
Consumer Acceptance
A, The Effect of Consumer Acceptance Preparation Methods on Acceptability
Objective

Methods of food preparation and the systems used to reheat the foods are important
modifiers of quality of food and consequently consumer acceptability. Unfortunately,
the question of product acceptability in advance preparation systems has been
addressed' 9-! 2 mainly in terms of minimum standards of palatability or microbiological
safety. Comparisons of the acceptability of cook-freeze items stored under different
conditions' ®.71.7* or reheated using different techniques'*-*® have been made. Other
studies? ! ->* have compared foods cooked using different oven types. In general, these
studies have considered differences between a small number of items contrasting only one
or two techniques. The paucity of complete and comparable studies to use as a basis
for a choice of a total hospital food preparation system makes necessary a study to provide
useful information about the consequences of complex operations and/or equipment on
consumer acceptance of finished products.

1%alker, G. C. and Tuomy, J. M., “Evaluation of Frozen Meat Entrees’”, Tech Report,
NATICK/TR-77/013, June, 1977, (AD A041638).

11 Tuomy, J. M., Walker, G. C. and Hinnergardt, “Pilot Plant Evaluation of Frozen Entree
Items for the Navy,” Tech Report, NATICK/TR-76/31-FEL, September, 1976,
{AD A031327).

12Walker, G. C., Tuomy, J. M., and Kanter, C. G., "Egg Products for Use in a Cook-Freeze
System,” Tech Report, NATICK/TR—76/28—FEL, August, 1976, (AD A031023),

13walker, G. C. and Tuomy, J. M., “The Storage Life of Precooked Frozen Chicken,*”
Tech Report, NATICK/TR—75/24—FEL, Qctober, 1974, (AD ADO0GSO0}.

14Rainsford, P., ""A Study Comparing the Financial, Managerial, and Reconstitution
Differences between Conventional and Convenience Food Service Systems Utilized by
Selected Colleges, Universities and Hospitals,” Ph.D. Thesis, Cornell University, Ithaca, New
York, 1974,

kil

!5 Fries, J. A. and Graham, D. M., “’Reconstituting Preplated Frozen Meals with Integral ]
Heat,” Food Tech, 26, 76 (1972).

'$Merrick, M. and Sutton, P. J., “The Minimal Cooking Concept,” Haspitals, 46,
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92 (1972).
'"Mclver, C., “Batch Cooking,” Ibid, 44, 94 (1970).
8Schneider, R. F., “'In-House Production Capacity Proves Effective,” Ibid, 48, 71 (1974).

'*Trueman, R. F., "A Systems Approach to Reconstitution Equipment,” Canadien
Hospital, 49, 71, June, 1972,

20Kaird, F. A., “Implementing the Chilled Food Concept,” Hospitals, 46, 97 (1972).

21 Clemence, E., ""The Mystery and Mastery of Microwave,” Dimensions in Health Service,
83, 32 (1976).

22Hysen, P, "Ready Foods May Provide Ready Savings,” Modern Hospitals, 1186,
95 (1971).

238chirmer, W. E., “Convenience Foods System Saves Labor, Money,” Hospitals, 46,
110 (1972).

24Pinkert, M. S. and Hysen, P., "Pros and Cons of Three Food Systems,’” Cenadian
Hospitel, 50, 13 (1973).

15Ellis, C., “Old New Meld in Ready Foods System,” Modern Health Care, 6, 41 (1976).

26 Rigley, E., ’An Overview of Food Service Systems,” Dinensions in Health Service, 51,
42 {1974).

27Pinkert, M. S., "’Basic Planning Concepts for REady Foods Systems,” Canadian Hospitel,
49, 32 (1972).

28Silvin, R. R., "Community and Commercial Usage of the Ready Foods System,” lbid,
50, 30 (1972).

3%Williamson, B. J., “Tomorrows System — The Food Factory — Today,” Perspective
in Practice, 66, 499 (1975).

3%Clagg, C. A. and Crowley, A. M., "’Reheating Frozen Entrees,” Hospitals, 46, 90 (1972).

31Kylen, A. M,, Charles, V. R., McGrath, B. H., Schleter, J. W., West L. C., and VanDwyne,
F. 0., “Microwave Cooking of Vegetables,” J. Amer. Dietetic Assoc., 39, 321 (1961).

31Kylen, A. M., McGrath, B. H., Hallmark, E. L., and VenDwyne, . O., "Microwave
and Conventional Cooking of Meat,” Ibid, 45, 139 (1964).

33Eheart, M. S. and Gott, C., "“Conventional and Microwave Cooking of Vegetables,” Ibid,
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An experiment was conducted to examine the comparative differences in consumer ]
acceptance of food items which were prepared by cook-chill, cook-freeze (ready foods), ;
and convenience {cormmercial heat-serve) methods, and which were reheated using various
methods commonly employed in hospital food service systems {i.e., convection, microwave,
conduction, and infrared ovens). The particular food iterns were selected because they
are (1) representative of those typically found on hospita!l menus, {2) can be prepared
using one standard recipe, {3} are considered to be problem items {i.e., unforgiving foods}, ]
and {4) are available as hospital convenience foods. The results of the consumer taste
pane!®$ evaluations provide information across the several foods and food categories about
comparative differences in food acceptability caused by preparation/storage methods, by
reheating methods, and/or by the effect of interaction of these two equipment related
variables.

T e — @ —— ) —— i PP T
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Food ftems

The ten food items were selected from four menu categories to reflect the relative
importance of the meal components in an overall acceptability measure in a menu.?$
The four main entrees included fried chicken, hamburger on a bun, grilled ham and cheese
sandwich, and turkey a la king, and the breakfast entrees were scrambled eggs and pancakes.
The vegetables consisted of broccoli and carrots, and the starches were rice pilaf and french
fries.

Methodology for Evaluation of Concepts

T TR TEY ST T e T L W g y——

The procedures employed in this experiment simulated the handling of each product
as it would be carried out in Army hospital food service environments operating under
the different food systern concepts. Wherever possible, all items were prepared from the
same shipment of raw ingredients. The ready foods items were blast frozen {-30°F, -34°C)
as quickly as possible after cooking, stored at -10°F (-23°C) for one to two weeks, and
tempered overnight at 40°F (4°C) prior to reheating. Similarly, cook-chilled foods were
rapidly cooled immediately after cooking, generally using an ice-water mixture, and then
stored for two days at 40°F (4°C) before reheating. Convenience food items were procured
which matched, as nearly as possible, the items prepared in-house. These frozen food
items were tempered overnight at 40°F (4°C) prior to reheating.

E 44,110 {1964).
34Carpenter, L., Abraham, H. C., and King, G. T., “Tenderness and Cooking Loss of
Beef and Pork,” Ibid, 53,353 (1968). !

35Peryam, D. R., and Pilgrim, F. J., "Hedonic Scale Method of Measuring Food
Preferences,” Food Tech, 11, 9 (1857).

¢ Rogozenski, J. E. and Moskowitz, H. R., A Syster for the Preference Evaluation of
! Cyclic Menus,”” Tech Report NATICK/TR—75/46—0R/SA, October, 1974, (AD A005158).
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Reheating was carried out using standard procedures and guidelines from the
equipment manufacturers. Cooking times were based on the length of time necessary
to heat the item to 160°F {71°C). The chilled and tempered items were reheated from
40°F {4°C) to 160—170°F (71-77°C) by a microwave oven under plastic wrap, by a
RegethermicTM infrared oven using porcelain plates and stainless steel covers, by a 3M
Integral Heat OvenTM {i.e., a conduction oven) using dishes and covers designed for that
process and by a standard convection oven with an aluminum foil covering. In no case
were any items held for longer than 15 minutes after reheating. All items were immediately
served or transferred to holding ovens maintained at acalibrated temperature {165 * 5°F;
74 £ 3°C) until served. Only foods reheated by conduction were maintained in that
oven, since the unit is equipped with an automatic holding cycle.

The control for each food item was prepared by conventional methods (cook-serve)
and was held briefly under steam table conditions before being plated and served. As
with the samples prepared using the advance preparation techniques, the control was not
held for any longer time than would customarily be the case in the patient tray assembly
area or the cafeteria service line. Generally, this required that control batches be prepared
every 10 to 15 minutes. All items were presented to panelists on the same type of
prewarmed serving ware.

Sensory testing was conducted for each item using 60 subjects randomly selected
from the population of 550 people who have volunteered for the taste-testing panel at
the US Army Natick Research and Development Command.?” These subjects were not
informed of the purpose of the equipment. Separate panels were formed for evaluation
of each food item consisting of three groups of twenty persons each. Each group samoled
items involving a different preparation method, with each individual in the group receiving
five samples of a single food item in a random order -- the control and one sample from
each reheating method. A sample was rated on a 9-point hedonic scale, ranging from 1
{expressing extreme dislike) to 5 {neutral) to 9 (expressing extreme like). Table 13
summarizes the experimental design.

A three-way analysis of covariance (ANCOVA)3% was performed on the data using
BMD computer program P2V, “Analysis of Variance and Covariance, Including Repeated
Measures”.?® The results are included in Appendix H. The three factors examined were
food item, preparation method, and reheating method. This analysis distinguishes effects
of hedonic rating {acceptability) due to the three factors or interactions among the factors,
after adjusting the hedonic ratings to take into account the individual differences in the

37%¢e reference 35.

*5Winer, B. J., “Statistical Principles in Experimental Design,” McGraw Hill, New
York, 1962.

37Dixon, W. J., BMDP: Biomedical Computer Programs, University of California Press,
Berkeley, 1975,
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preference ratings for a food item by each group. The probabilities associated with the
F statistic values are presented in Table 14. At a 5% significance level, i.e., if p < .05,
the effect is considered to be significant.

TABLE 13
EXPERIMENTAL DESIGN FOR EACH OF 10 FOOD ITEMS

PREPARATION METHQD

Cook-Chill Cook-Freeze Convenience
REHEATING
METHOD
Control® Group 1P Group 1P Group 111P
Microwave Group 1 Group I Group 111
Convection Group | Group 11 Group 11
Conduction Group | Group 11 Group 11|
Infrared Group | Group |l Group 111

The control sample was prepared in the conventional cook-serve manner.

bEach group consisted of 20 individuals.
Analysis and Discussion

For every menu category, except breakfast entree, food is a significant factor.
However, the primary factors of concern in this study are preparation method and reheating
method. Preparation method is significant in two categories: breakfast entrees and
starches. Reheating is significant for the breakfast entree and vegetables. Also, many
interaction terms are significant, indicating a complex system about which no simple
conclusions can be drawn. Moreover, in all cases one or more of the factors comprising
the interaction are also significant. When this is true, it is most interesting to look at
the interaction, as the effect of the individual factoris} is confounded by the interactions,
The most interesting interaction is the oven x food x preparation effect (OFP). This
complex term indicates that, over all ten individual food items, the rating is affected by
different reheating oven and preparation method combinations. Since this difference does
not exist among the food items in menu categories, the different combinations of
oven-preparation methods produce the primary effect on the ratings. That is, different
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TABLE 14

PROBABILITY OF F EXCEEDED FOR ANCOVA'S BY MENU CATEGORY

Main Breakfast

Effect Entree Entres
Fa 0.000* 0.860
pb 0.697 . 0.023*
o°¢ 0.101 0.000*
interaction

FP 0.000* 0.449
OF 0.236 0.139
oP 0.012* 0.298
OFP 0.678 0.162

*Significant at p = 0.05.
3t fect of food items.

betfect of preparation methods.

CEffect of reheating method.

Vagatable

0.005*
0.051
0.001*

0.312
0.385
0.856
0.146

Starch

0.000*
0.003*
0.113

0.588
o.017*
0.157
0.149

All
Foods

0.000*
0.448
0.103

0.000*
0.000*
0.291

0.000*




menu categories, not food ratings within these categories, react differently to these
oven-preparation combinations.

The significance of the oven x food (OF) and preparation x food (FP) interactions
for all the foods reveals that individual food items have different degrees of compatibility
with ovens or with preparation methods, particularly for those menu categories which
also show a significant interaction. For example, cook-frozen turkey is rated high compared
to cook-chill or convenience turkey, and microwaved french fries low compared to french
fries reheated in the other ovens. Only main entrees are affected by the remaining
interaction, reheating oven x preparation, indicating that for main entrees the different
combinations affect the consumer acceptability.

In general, there is no combination of methods that is superior or inferior for all
foods. However, for the separate menu categories, differences are indicated.

Post-Hoc Analysis

The mean hedonic rating for preparation methods by menu category is shown in
Table 15, and Table 16 presents the same data for the reheating methods. Since the
ANCOVA indicates that statistically significant differences exist between acceptability
ratings in certain menu categories; Duncan's Multiple Range Test was used to find the
grouping and/or ranking of these means.*® This comparison differentiates between groups
of means.*' Thus, the means can be grouped and/or ranked to determine the best method
or combination of methods with the highest acceptability for each menu category as shown
in Table 17. It can be seen that no single method is preferred in more than one menu
category.

Review of Table 16 indicates that the mean hedonic rating for the control sample
may exceed the mean hedonic for any reheating method in each menu category. The
Duncan’s Multiple Range Test did determine mean differences for the four reheating
methods and control method {in effect viewing all five methods as reheating methods)
and showed the statistically significant groupings and their rankings. For all menu
categories and for all foods the control mean (Table 18) was found to be the greatest
(P £ 0.05). Thus, the overall acceptability of cook-serve (i.e., service line) food is superior
to that prepared by any other method.

40Kirk, R. E., Experimental Design: Procedures for the Bshavioral Sciences, Brooks/Cole,
Belmont, Ca., 1968.

*!Nie, Normal H,, SPSS: Statistical Package for the Scoial Sciences, McGraw Hill, New
York, 1975.
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TABLE 15

ADJUSTED MEAN HEDONIC RATINGS? FOR PREPARATION
METHODS BY MENU CATEGORY i

Preparation Method
Cook—Chill Cook—Froeza Conveniance Marginal
Menu Category :
Main Entree (4)P 6.26 6.10 6.16 1852
Breakfast Entree (2) 5.88 5,13 5.15 | 16.16
Vegetable (2) 5.97 6.25 5.56 17.78 3
Starch (2) 5.25 5.23 6.02 16.50
All Foods (10) 5.92 577 5.81 17.50
29.28 28.48 28.70

3Data reflect covariance adjustments of the control sample rating.

. kb ke i 8

BNumber of food items in category.




e T T T

e

TABLE 16

MEAN HEDONIC RATING FOR HEATING DEVICE AND

Menu Category
Main Entree
Breakfast Entree
Vegetable
Starch

All Foods

CONTROL BY MENU CATEGORY

Microwave

6.16
5.90
5.88
5.42

5.90

Convection

6.34

4.84

6.22

5.69

5.89

59

Reheating Method

Conduction

6.12
5.69
5.58
5.65

5.79

Infrared Control

6.07
5.22
6.03
5.34

5.75

7.14
6.81
6.93
6.88

6.98



TABLE 17 i

BEST METHOD OR GROUPS FROM RANGE TESTS :

¥ Preparation Msthod Reheating Method
Menu Category
Breakfast Entree Cook-Chill Conduction & Microwave
3
Vegetable Cook-Chill Convection & Infrared :
and 3
Cook-Freeze ;
Starch Convenience
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Starch (2)

TABLE 18
MEAN HEDONIC RATINGS BY PREPARATION METHOD
AND BY MENU CATEGORY
Preparation Main Breakfast
Method Entrea (4) Entree (2) Vegetable (2)
* Cook-Chill 6.25 (7.11)*  5.94 (7.05} 5.93 (6.83)

Ready-Frozen 6.17 (7.35) 5.03 (6.40) 6.19 (6.80)

Convenience  6.09 (6.95) 5.19 (6.98) 5.65 (7.15)

*Mean of Control for each group indicated in parentheses.
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5.24 (6.85)
5.29 (7.05)

5.97 (6.75)

All
Foods (10)

592 (6.99)
5.77 {6.99)

5.81 (6.96)




Conclusions

Among the advance preparation methods, the effects are extremely complex and are
food item related. In general, for all foods no significant effects on hedonic ratings are
the consequence of either preparation or heating method, Also, interactions between these
methods do not affect the hedonic ratings. Acceptabilities of all food items (ie., a
representative menu} which are produced by the different combinations of advanced
preparation and reheating techniques, are not different.

Differences due to methods are found in the mean hedonic ratings of individual food
items, or for items grouped within some specific menu category these differences indicate
superior consumer acceptability for certain methods in these specific cases. These ratings
are not found to be consistent across the ten menu representative food items or even
across the two items of some menu categories. These conflicting differences and the
complex interactions preclude the selection of a preferred method or methods using indices
of consumer acceptability. The selection of a system must, however, be made with careful
consideration of the food items which make up the menu.

Under actual operating conditions the acceptability of conventionally prepared
hospital food, which is held at serving temperature after preparation, is modified by two
factors, these are the length of the holding time and the methods used to maintain the
proper temperature. Thus, although the control is found better than foods prepared by
the advance preparation techniques, these higher ratings should not be construed as being
representative of a conventional system, as the degrading effects of temperature
maintenance on food quality*? are not reflected, The cook-serve food items are freshly
prepared items similar to short order fare or food held only briefly on a service line
before consumption, and not institutional or volume produced items.

42 Hitcheock, M. J., Moble, 1. and Thorud, S., “Effect of Holding on Broccoli Prepared
in Volume,” J. Amer, Diatetic Assoc.,, 49, 418, (1966) and references cited therein.




B. Consumer Attitudes Regarding Hospital Food Service
Objective and Methodology

A multihospital study of Army food services was conducted to develop and conduct
a survey to assess patient and staff attitudes about the quality of the food service at
Army Hospitals. The objectives of this survey are: (1) to identify those factors in the
Food Service System which influence patient and staff satisfaction and morale, and {2} to
determine the relative importance of such factors as related to consumer satisfaction and
morale. Five Army medical facilities were surveyed in this study.” They were chosen
on the basis of their relatively large and representative patient populations, their widely
scattered geographic locations, and economic and time considerations. The questionnaires
surveyed three populations:

{1) Ward patients eating meals in their hospital room,
{2) Ambulatory patients eating their meals in the hospital dining room, and
{3) Hospital staff eating in the hospital dining room.

A total of 1,597 surveys which had been distributed equally among the three daily meals
were administered, All the subjects were volunteers, and questionnaires were administered
at, or shortly after, mealtime and collectad no more than one hour later.

Analysis of Survey Data

Analysis of several survey items concerning both the overall food quality and service
and the acceptability of specific meals yielded the results shown in Table 19. As discussed
in detail in Section 1I, the general opinion of all meals eaten at the surveyed hospital
falls between ‘neither good nor bad” and ‘’good”. The ward patients rate meals
significantly higher than either the ambulatory patients or the staff, and rate the courtesy
of ward food servers significantly higher. Possibly, these results were obtained because
ward patients are served individually by the nursing staff or by orderlies, while ambulatory
patients and staff are served by food service workers in the institutionalized dining hall.

The mean responses to the ten survey items which related directly to the specific
meal just eaten {as rated on a 5-point scale) are shown in Table 19. Differences between
groups are significant for:

*Letterman MC, Brooke Army MC, Eisenhower Army MC, Silas B. Hayes Army Hospital,
and Moncrief Army Hospital.
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TABLE 19

SUMMARY OF OPINIONS OF HOSPITAL FOOD AND FOOD SERVICE

General Opinions of Food Service

Mean Rating of All
Respondents

Opinion of All Maals
Eaten in Hospital

Courtesy of People
Serving Food

Aspects of Meal Just Eaten
1) Appearance of

Food Served
2} Aroma of Food

3} Variety of Items
to Select*

4) Seasoning of Food*

5) Size of Food
Portions

6) Food Served When
You Want It*

7) Cleanliness of Dishes and
Silverware

8) Attractiveness of
Dishes, Silverware,
and Tray

9) Thoroughness of
Cooking Vegetables*

10) Tenderness of Meat

*No significant differences between means.

3.78

3.89

3N

3.56

312
263

2.94

3.02

383

3.16

3.10
291

Mean Rating of Respondent

Ambul.

3.61

364

3.69

3.66

3.05
263

294

294

3.69

3.23

3.14
2.86

Sub-groups
Ward

3.95

4.27

3.86

3.77

3.21
263

3.06

3.01

4.256

3.46

3.02
3.17

Staff

3.70

3.70

3.63

3.43

3.07
2.63

2.87

3.03

361

297

3.15
2.77
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a. Appearance of Food Sarved — Tha significantly higher rating given to this item
by ward patiants probably results from tha fact that they are served pre-loaded trays,
more naatly arranged and garnished in comparison to dining hall meals where individuals
must load thair own trays and food is not as carafully arranged and seldom garnished.

b. Aroma of Food — The significant difference between ward patients and either
ambulatory patients or staff of this item is probably caused by the fact that wards are
charactarized by antiseptic and medicinal ordors, so aromas released by foods brought
to the patient rooms are likely to be readily noticed as they are in sharp contrast to
the prevailing odors. On the other hand, dining hall patrons are exposed to food odors
upon entering so by the time they have waited in the serving line, received their food
and begin eating, their olfactory system is so thoroughly accustomed to the food aromas
that they do not readily attend to the aromas of the food on their plates.

¢. Size of Food Portion — Ward patients rate the size of food portions as being
slightly too large relative to ambulatory patients and staff, probably as a result of the
fact that ward patients have lower mean ratings of appetite than do staff or ambulatory
patients.

d. Cleanliness of Dishes and Silverware — Ward patients are given silverware
prepackaged in individual bags which undergo scrutiny upon loading on trays. On the
other hand, those eating in the dining hall must use silverware kept in bulk containers.
This would increase the likelihood of dining hall patrons receiving soiled silverware, thus
resulting in the lower rating given this item by ambulatory patients and staff.

e.  Attractiveness of Dishes, Silverware and Tray — Since very little difference exists
between dishes, silverware, and trays used in the dining hall and wards, the major factor
resuiting in the higher rating by ward patients on this item is probably the careful preloading
of their trays in a neat and systematic manner by food service personnel.

f.  Tendemess of Meat — The lower rating for tenderness of meat in the dining
hall is probably due to the use of steam tables to keep the meats warm. Leaving meat
on these tables for long periods of time will cause loss of moisture and increase the
toughness of meat items.

Failure to find differences among the survey population on items 3 and 4 (Table 19)
is probably due to the fact that the same variety of food items are available to ward
patients as to dining room patrons and that salt and pepper are available for seasoning
to taste. The lack of differences on items 6 and 9 {Table 19) is somewhat unexpected
since ward patients must eat at preset times while the dining room is open for 1-% to 2-%
hours at each meal, and since vegetables kept in the dining room steam tables can easily
become overcooked relative to those brought directly to the ward.

Over all groups, those aspects of the meal which received lowest ratings were {1} the
seasoning of the food {indicated to be too bland) and {2) the tenderness of meat. Higher
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TABLE 20

EVALUATION OF TEMPERATURE OF HOT AND
COLD FOOD {TEMS

% of Respondents
Reporting “No”

Ward
Ambulatory Patients Patients
11) Hot Food Items
Cotrect Temperature™ 28.6 27.9
12} Cold Food items
Correct Temperature 19.0 242

*No significant differences between percents.

Staff

29.3

146




rated factors are (1) cleanliness of dishes and silverware, (2) appearance of food, and
{3) aroma of foods.

Consumer reactions to the temperature of the served food is shown in Table 20,
There were no differences among the groups in their satisfaction or dissatisfaction with
the temperature of the hot foods, but in each group, 30% of the respondents were not
satisfied. Although, in general, there were fewer consumers who were dissatisfied with
the temperature of the cold foods than with the hot items, a significantly larger portion
of ward patients expressed dissatisfaction with the temperature of cold items served.

Regular diet meals were served to 79% of the patients. The remainder of the patients
{13% of the ambulatory patients and 23% of the ward patients) received modified diets
ranging from slightly modified, such as low sodium, to moderately restricted, such as soft
bland. The patients on a regular diet gave an overall rating of 3.90 to the survey item
assessing their opinions of all meals eaten in the hospital, while the special diet patients
gave a rating of 4.07. No significant difference is found between these two groups at
greater than the 10% fevel. However, differences between special diet and regular meals
are found on several of the items which comprise the overall meal rating, as expected
in the seasoning (p < 0.025), and in attractiveness of dishes (p < 0.05) and tenderness
of meats (p < 0.06).

Statistical Significance of Survey Data

A composite score of items related to the meal just eaten (Items 1, 2, 4, 5, 7, 8,
9, and 10 in Table 19 and both items in Table 20) can be obtained for these ten items
for the total population of respondents, The Cronbach’s coefficient,*?® an index of
reliability and generality of the items, has been calculated for this composite score, A
value of 0.68 was obtained, which is an indication of internal consistency and
interrelationship. Thus, the ten factors comprising the composite score for consumer
acceptability fall within the range which indicates impact upon this variable.

The significance of the individual items which comprise the composite score can be
examined by nonparametric analysis of the data. All twelve factors are associated with
how an individual rates the overall food system according to group type and the meal
attended (Table 21). One measure of the strength of the relationship between two variables
is the contingency coefficient. Tables are constructed such that the assumptions implicit
to test the independance of variables are met.” In Table 21, the statistically significant

43 ord, Frederick M., and Novick, Melvin R, with Birnbaum, Alan, “Statistical Theories
of Mental Test Score’’, Addison-Wesley Publishing Co., Reading, Ma, 1974, p. 87.

*Both variables (dependent and independent) are at least nominal (in fact they are both
ordinal] and the expected frequency within all cells is greater than five.
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TABLE 22

RANKING OF MEAL FACTORS IN OVERALL CONSUMER
ACCEPTABILITY — ALL POPULATIONS

Factor R Square Beta

Appearance and Aroma 0.27617 0.32596
Cleanliness of Dishes and Silverware 31637 .13440
Hot Food ltems 34202 —.10942
Tenderness of Meat 35929 12667
Variety of |tems to Select 37172 .08976
Size of Portions 37777 07761
Cold Food ltems 38072 —.05379
Seasoning of Food 38231 .04059
Attractiveness of Dishes, Silverware, Trays .38363 04067
Thoroughness of Cooking Vegetables .38366 00575
Food Served When You Want .38367 —.00251
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TABLE 23

RANKING OF MEAL FACTORS IN OVERALL CONSUMER
] ACCEPTABILITY —~ WARD PATIENTS

Factor R Square Beta
Appearance and Aroma 0.37208 0.41830
i Cold Food ltems .39916 —.12575
{ Attractiveness of Dishes, Silverware, Tray .41783 12997
f Tenderness of Meat 43408 .12987
Size of Portions .44798 .07087
Variety of Items to Select .45385 .08515
Cleanliness of Dishes and Silverware 45797 06750
Hot Food Items 45900 —.03559
Food Served When You Want .45912 01173
Thoroughness of Cooking Vegetables .45914 —-.00377
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TABLE 24 |

RANKING OF MEAL FACTORS IN OVERALL CONSUMER
ACCEPTABILITY — DINING HALL PATRONS

Factor R Square Beta

Appearance and Aroma 0.22264 0.27501 i
Cleanliness of Dishes and Silverware .27582 16146 1
Hot Food Items .30598 -.13281

Tenderness of Meat 32346 12343

Variety of Items to Select 331N 10234

Size of Portions .34481 .08343

Seasoning of Food 34802 .05985

Cold Food Items .34869 —.02782
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associations that exist between an item and the overall food system rating are indicated
by giving the value of the contingency coefficient, while an asterisk indicates no association
exists at the 1% level of significance. From Table 21, the staff population can be assessed
as being the most predictive group; that is, given knowledge on how they rate each of
the twelve items, it can be predicted how the overall food system will be rated by this
population. Such predictions cannot be made as confidently given knowledge of the
ambulatory or ward patient ratings of the twelve items. For example, how the ambulatory
or ward patients rate the food system has little to do with how they rate the quality
of the vegetables. Similarly, the overall food system rating is independent on how
ambualtory patients rate the selection {variety of menu), portion sizes, seasoning, timeliness
of the service, and cold items served cold,

Table 21 also indicates food appearance and aroma rank highest in relative importance
to the other ten factors for all three populations. This relative importance is further
verified by multiple linear regression analyses, When the meals served are evaluated by
the entire population, the (Table 22) relative importance, Beta, of food appearance and
aroma clearly stands out, followed distantly by cleanliness of dishes and silverware,
tenderness of meat, and temperature of the hot food items. This is even more dramatically
indicated in Table 23 where only ward patients are considered. |n the ward the factors,
such as temperature of cold food items, attractiveness of dishes, silverware, and trays,
and tenderness of meat are of approximately equal importance; but nevertheless they are
overshadowed when compared to the impact of food appearance and aroma. The data
collected on individuals eating their meals in the dining hall {(ambulatory patients and
staff) also indicates the importance of food appearance and aroma. In this case, however,
the dominance is not as strong, with cleanliness of dishes and silverware and temperature
of hot food items being relatively more significant, Table 24,

Conclusions

As can be seen in Tables 19 and 20, significant differences exist between ward patients
served meals in their rooms and those individuals eating in the dining hall (ambulatory
patients and staff) with regard to the acceptability of the food service. Ward patients
consistently rate the quality of both service and food to be higher than those eating in
the dining hall. On the other hand, there is no significant difference in ratings given
the food service patients on special diets versus those on regular diets. Thus, no particular
attention need be focused on special diet meals, as those factors which improved the

acceptability of food service for general diet patients will yield similar improvement for
those on special diets.

The factors, in order of decreasing importance, contributing to the overall consumer
perception of acceptability are aroma, appearance, cleanliness of service, food temperature,
meat tenderness, and the variety of items, The other characteristics of food service also
contribute, but have a much less significant direct impact. Oweral!, in the recent survey
of consumers at Army facilities, the factors rated highest by consumers are cleanliness
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of service, appearance, end aroma; while the lowest ratings were given to meat tenderness,
seasoning, end the temperature of cold foods. Thus, the consumer perception of current
hospital food service is predictably high beceuse while some of the items which received
low ratings ere weighted moderetely high, their importance es they impact the overell food
service acceptability is completely overshadowed by the effect of the very highly weighted
items (i.e., the appearence and aroma of foods, and cleenliness).

In his operation, the food service chief must be particularly concerned with
maintaining or improving the quelity of these critical acceptability elements. |n particular,
improvements of feilures in the more highly weighted characteristics will have a greeter
effect on the overall acceptability. Other factors which can be influenced to enhence
acceptability are the attitude of the food servers and the dining environment.
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SECTION V

Cost-Banefit Analysis
Advantages and Disadvantages of Alternatives

In addition to the quantitative measures of cost and consumer acceptability developed
in the earlier sections of this report, other more qualitative facts must be considered in
comprehensive analysis of the food service concepts. The information concerning the
advantages and disadvantages of the concepts has an impact on the qualitative systems’
effectiveness factors that are defined later in this section,

The three advance preparation concepts (i.e,, convenience, the cook-chill, and the
ready foods concepts) have two common advantages. First, foodstuffs which have been
properly cooled and refrigerated are much less perishable than items maintained at service
temperature. Thus, the guality of foods prepared using these systems are less likely to
suffer the losses in quality and nutrition found with conventional systems which hold
the food product for an appreciable time under heat.4*4

Secondly, the advance preparation of foodstuffs, by separating to some extent
production from service, allows a more even workload distribution. With more standardized
production schedules, fewer supervisory personnel are needed, management tasks are
simplified, and staff can work in a more relaxed environment. These advantages are most
evident under the ready foods concept with daily production mainly in support of an
inventory, not customer demands.

Specific advantages and disadvantages can be attributed to each concept:

A. Conventional Concept: A majority of the products are prepared, assembled,
and finished from basic raw ingredients daily. Food temperature, either hot or cold,
s maintained until service to the consumer.

1. Advantages of a Conventional System

The principal advantage of the conventional system is that quality is controlled
on-premises with proper supervision and with cooks preparing foods from standardized
recipes. A second advantage, since the Army MTF food service has been operating with
this concept, is that most employees would not have to be retrained should this concept
of operation be continued. In addition no modifications to existing menus or recipes are
necessary; and menus can be written to utilize seasonal items and can also be adjusted to
take advantage of special low bids that may be quoted by a vendor.

445ee reference 42.
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2. Disadvantages of a Conventional System

To produce high quality foods in a conventional system, skilled parsonnel must
be hired and retained on staff. Tha cost of compatent, skilled labor is extramely high
and often their services are difficult to obtain. The necessity of producing three meals
a day requiring two shifts of skilled personnal, seven days a week, 365 days a yaar, can
be a definite disadvantage in attracting top quality cooks.

Preparation time for the next meal is limited to a few hours. With this extrema
limitation placed on the system, mistakes can be costly and can create problems that
will place a strain on consumer, staff, and management. This preparation |ead-time also
limits menu selection as those menu items that require long preparation can not be served.
Scheduling of preparation is difficult and must be meticulous, as all foods must be ready
to serve at tha start of meal service.

The scheduling of labor efficiently is almost impossible as the workload factor during
the day peaks during the threa maals anu slackens greatly between meals, Efficient
scheduling of labor under this concept would require part itme labor or split shifts. Within
the civil service regulations this type of staffing has not proven feasible and has not yet
been implemented successfully.

The forecasting of production demands is critical in any system. However, the
relatively short tima span between meals hampers the development of accurate forecasts.
With this inability to estimate service demands, the frequancy of overproduction or
underproduction is increased, creating a need for menu substitution which, in turn, results
in increased wasta of foodstuffs, Beyond the waste, these inefficiencies are costly in
terms of the amount of {abor and energy needed to prepare small amounts of substitutes,
and are also upsetting to consumer and staff,

8. Convanienca Concept: Prepared product, either frozen, canned or prepackaged,
is purchased from commercial sources. Reheating is accomplished on site immediately
before service.

1. Advantages of a Conveniance Food Systam

Conwvenience foods provide the simplest system, since the bulk of preparation
is off-premises and so are production problams. The utilization of convenience foods
allows the augmentation of individual menu selection without a corresponding increase
in labor demands. Convenience foods increase food costs as the labor costs and profits
(i.e., value added) of the producer are naturally added to the selling price. However,
the purchase of labor in this mannar, that is, by including some labor in tha cost of
foods, will naturally reduca the on-premise labor damands.
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In purchasing items in a prepared state, the difficulties created by the seasonability
of foods can be largely eliminated. Convenience foods also make it possible to offer
iterms on a menu that might be too time-consuming for the hospital’s own production
staff, such as stuffed cabbage rolls and stuffed peppers.

Another possible advantage of this concept of operation is that improved quality
standardization can be achieved, When a particular menu item is served, its quality will
be the same each time that it is served. In a conventional food system, this quality 1
standardization is often not achieved, as consistently reliable quality controls are difficult
to obtain in the production of many batches of varying sizes.

T8 "IN g Ty TS EEEEA SRR AT TR T e

With a minimum of on-site production, and with the food not being maintained at
a high temperature, there are benefits for the food service staff. The food service area
F will be cleaner and quieter, and the employees can work on a normal schedule with few
working odd hours,

S aiinh b T

2. Disadvantages of e Convenience System

Food acceptability is, of course, a matter of taste and personal preference.
Convenience foods must be carefully selected to meet palatability and nutritional standards.
Thus, for this concept to provide an acceptable level of perfaormance, a thorough analysis
; and pilot testing program must be establisfed to evaluate the range and depth of supply,
product quality, nutritional content, cost per portion and method of packaging to insure
an adequate supply of the variety of menu items necessary for a comprehensive food
1 service system. This program must be ongoing to react to changes in supply, variety,
and quality. It is generally difficult to find multiple suppliers for such items as precooked
vegetables, potatoes, noodles, rice, prepared gelatins, and salads. This creates a market
dependency which could make the system impractical. Several other items, most notably
the special diet components, are still not readily available in the total convenience form,
although their development is a new segment in which a great deal of research is being
performed.

In flexibility of menu service often becomes a problem, since the only menu items
that can be served are those items that are being stored on premises, Delays in deliveries
can necessitate menu substitutions that can be costly and could also deplete stocks that
are being held for another day's service, In addition, increases in workloads due to
emergencies may be difficult to support with reduced equipment and staff. With the
dependence on vendors, much of food service flexibility is lost.

With the stated advantage of standardization of quality, there is created an offsetting
disadvantage of monotony, the monotony of sameness. Variety in quality levels above
an acceptable level can be desirable and this cen only be achieved in a2 convenience food
system by purchasing the same food item from more than one supplier/producer. The

logistics of having the proper product on the premises for the specified meal becomes
unnecessarily complex,
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C. Cook-Chill Concept: Products are prepared on site from raw ingredients and
are not necessarily utilized the day of preparation, but ara chilled for later use. Assembled
patient trays or steam table pans are delivered chilled to the appropriate service area for
reheating just prior to service to the consumer.

1. Advanteges of e Cook and Chill System

As discussed earlier, food production in a cook and chill system is performed
a day or more in advanca of service, which permits greatar flexibility in management
of tha system by reducing time requirements and allows distribution of the workload
for food production and service more evenly throughout the day. Little or no retraining
of employees is needed if a conversion is made from a conventional food system to e
-cook and chill system, since most cooking is still done from the same recipe/formula,
but in a more labor efficient manner.

With the increase in time intervals between production and service, corrective measures
can be taken if mistakes are made in production, That is, the adverse effects of inaccurate
forecasting of production can be reduced as only those foods specified need to be taken
from storage, and waste from overproduction can be reduced by carrying over unused
but still chilled items to later meals,

2. Disadvanteges of a Cock and Chill System

The disadvantages of a cook and chill system lies mainly in two areas. First,
foods are not served frash, possibly causing some initial loss in product acceptability,
Secondly, recipes, primarily those using flour or cornstarch as a thickening agent, may
have to be reviewed and modified as these may not reheat well once they are chilled.

In addition, precise microbiological audits become necessary with this advance
preparation system. This requirement, if not supported by other areas of the hospital,
may possibly necessitate additional skilled labor and sophisticated laboratory equipment.

D. Ready Foods Concept: Products are prepared on site from raw ingredients,
then frozen for later use. Prior to service, products are thawed, and then patient trays
are assembled and dalivered chilled to a service area where they are reheated just prior
to service to tha consumer. Thawed and reheated food in bulk portions can also be
used for dining hall service.

1. Advantages of Ready Foods System

A ready foods systam utilizes a lerge batch, Monday through Friday, production
‘schedule for hot foods. Items can be portioned for steam table pans, end/or plated
immediately after production, and ara then vacusealed and frozen for later use. By
preparing items to support an inventory, daily production can be scheduled to minimize
the difficultias caused by amployee vacations, holideys, end absenteeism. The anhanced
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flexibility of operating from an inventory allows a hospital food service to respond from
its inventroy to increased demand in times of emergency, to support other facilities by
supplying frozen foods, and, by extending its hours of production, provide food under
continuous increased workloads. The ability to easily increase capacity is a necessary
requirement for any military facility and the inherent ability to support the other hospitals
permits overall reductions in resources throughout the hospitel system.

In addition, under a ready foods system, there is total control of all ingredients
incorporated in the menu items, thus providing on-site quality level controls rather than
accepting levels established by an off-premise producer. Special diet foods can be produced
in more economical quantities and frozen to meet the dietetic requirements of an individual
facility.

Under a ready foods program, greater menu varieéty can be achieved, since the entire
menu cycle has already been prepared and is available, Since hot food production is
carried out on a standard 40 hours, Monday through Friday, schedule, fewer highly skilled
supervisory employees are required to cover weekends and later shifts, thus reducing labor
costs,

2, Disadvantages of a Ready Food System

One of the prime disadvantages of a ready foods system is in the higher capital
investment needed initially because of the additional freezers, refrigerators, large-scale
cooking equipment and packaging equipment that are required. Some menu items such
as fried eggs, salads, and sandwiches do not lend themselves to be produced in a total
ready foods system. These products must be produced in the conventional manner on
a seven-day schedule. As with the chilled ¢oncept, cooling can reduce product quality,
and some recipe adjustments must also be made so as to achieve desired quality levels.
There must also be adequate time spent in preliminary testing of large batch recipes and
heating instructions; and in retraining of employees to new procedures.

Systems Effectiveness Evaluation

The systems effectiveness model used for the evaluation and comparison of the
alternative system concepts is depicted in Figure 9, Systems effectiveness is defined in
terms of the degree to which the ability of the hospital food service organization to perform
its primary mission is affected by the assumed system design and operations, as compared
to the existing system. Three major systems effectiveness parameters are considered in
this analysis: consumer acceptance, operational performance, and personnel components.
Each alternative is evaluated with respect to these parameters, and a total measure of
effectiveness is calculated as a weighted sum of the parameter values. The weights assigned
to each parameter are intended to reflect their relative importance in accomplishing the
hospital food service mission.

A similar procedure is utilized in determining the individual paremeter values as the
sum of the relative contributions of several related factors to the system performance.
The specific factors included are:

78



System Effectiveness (1.00)

;
3
{
i ,
4 Consumer Acceptability Performance Human Factors
i {0.40) {0.40) {0.20)

= Product Acceptability — Productivity — Manageability
i {0.15) {0.20) {0.10)
]
I
1 b= Product Quality — Energy Consumption — Empioyee Satisfaction
’i {0.05) {0.1Q) {0.1Q)

— Flexibility

i {0.10)

=V ariety
i {0.05)
] e Teamperature

{0.05)
3 = Responsiveness to
Demand {0.05)
e Attractiveness of Tray

{0.05)

Figure 9. System Effectivensss
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A. Consumer Acceptance

1. Product acceptability, which pertains to consumer reactions to appearance,
flavor, and aroma of the food items served.

2. Product quality, with regard to preparation of food, e.g., tenderness of meat
items and thoroughness of cooking vegetables,

3. Variety, or the possible choice of food items available on any given day.

4, Temperature, which is the ability to deliver food at the proper serving
temperatures to ward patients.

5. Responsiveness to demand, that is, the capability to provide food service
in a timely manner and to maintain the quality and temperature of the food in the event
service is extended or delayed.

6. Attractiveness of the tray, including the general appearance and arrangement
of dishware and flatwear on patient tray service.

B. Operational Performance

1. Productivity or system output in number of meals per man-hour of labor
expended.

2.  Energy consumption, as required for food preparation, storage, and service.

3. Flexibility of the system to adjust to varying feeding requirements, operating
problems, or to a variety of other kinds of rhange.

C. Personnel or Human Factor Components

1. Manageability, which assesses the degree of required supervision and the
ease of directing and scheduling the workload.

2. Employee satisfaction, which is an overall measure of the work environment.

Numerical values, as follows, are assigned to each of the factors for a given alternative
based on a comparison with current food service operations in Army Hospitals:

pypro- . e




A 8 o S A B T T M

+2  Significant improvement relative to present system.
+1  Improved performance relative to present system,
0 Equivalent performance relative to present system.
~1  Degradation in performance relative to present system.
—2  Significant degradation relative to present system,
Associated weights for each factor were derived from the results of the economic analysis
{Section 111), consumer attitudes survey {Section V), and the foor acceptance tests

(Section 1V), or if they could not be developed analytically, represent best judgements
based on observations in both military and non-militis-y hospital food service operations.

Arews m

The systems effectiveness evaluation is summarized in Table 25,
1 Comparison of Alternative Concepts

Up to this point, the cost analysis and the evaluation of systems effectiveness have
1 been treated separately. A useful technique*® for decision making is to integrate both
; values and produce a measure of the cost of producing each unit of effectiveness relative
to a baseline system, This measure is expressed as the ratio of relative effectiveness to
relative cost and is defined as the relative worth.

The utility, or relative worth, of a particular alternative can now be expressed simply

as:

; 1 + AE
Relative Worth = e — ]

1+ AC
where AE = Increase in system effectiveness {

AC Increase in system operating cost

Thus, the marginal utility, or net improvement in cost-effectiveness provided by each
alternative as compared to the present mode of operations, is given by the relationship:

Marginal Utility = Relative Worth — 1.00

1 Using the values of cost from Tables 7,9, and 11 and effectiveness presented in Table 25,
the relative worth of each alternative, as a function of the size of the hospital, were
calculated and are included in Table 26, i-

4SCost and Operational Effectiveness Analysis Handbook, USA Training and Doctrine
Command, Pamphlat 11-8, Ft. Monroe, Virginia 23651.
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Factors
I, Acceptability (0.4}

A. Total Consumer Acceptability
Product Acceptability
Product Quality
Variety

B. Patient Acceptability
Temperature
Responsiveness to Qemand
Attractiveness of Tray

Il. Performance (0.4)
Productivity
Energy Consumption
Flexibility

H1. Human Factors (0.2)

Manageability
Employee Satisfaction/Morale

Increase in System Effectiveness
Compared to Present System

TABLE 256

Systams Effectiveness Evaluetion

Alternatives

Factor I mproved Conven- Cook Ready
Weight  Conventional ionce Chill Foods
0.15 0/0.00 -2/-0.30 -2/-030 -2/-0.30
0.05 0/.00 —1/-.05 ~1/-.05 -1/-.05
0.05 0/.00 1/.08 0/.00 2/.10
0.05 0/.00 1/.08 1/.05 1/.05
0.05 0/.00 1/.05 1/.05 1/.05
0.05 ~1/-.05 0/.00 0/.00 0/.00
0.20 1/.20 2/.40 2/.40 2/.40
0.10 0/.00 0/.00 =1/-.10 —-2/-.20
0.10 0/.00 -1/-.10 1/.10 2/.20
0.10 0/.00 2/.20 1/.10 2/.20
0.10 0/.00 1/.10 1/10 1/.10
- 15 .40 .35 .55
82
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Size of
Facility

1. Refative Cost? 100
250
550
Averageb

2. Relative
Effectiveness All

3. Relative Worth 100
250
550

Averageb

4. Marginal Utility 100
250

550
Averageb

TABLE 26

Comparison of Aiternatives

Current
System

—t o bk b

—t b — b

ALTERNATIVE SYSTEM CONCEPTS

tmproved
Conventional

0.67
0.67
0.73
0.69

1.15

1.72
1.72
1.68

1.67

0.72
0.72
0.58
0.67

3Cost elements are labor, food, supplies, and energy.

Bweighted average of six 550-beds, seven 250-beds, and twenty-five 100-bed MTF.
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Conven-
ience

0.69
0.73
0.78
072

1.40

2.03
1.92
1.79

1.94

1.03
092
0.79
0.94

Cook-

Chill

0.63
0.64
0.70
0.65

1.35

2.14
2.1
1.93

2,08

1.14
1.1
0.93
1.08

Ready
Foods

0.61
0.62
0.68
0.63

1.55

254
2,50
2.28
2.46

1.54
1.50
1.28
1.46



Results

Table 26 summarizes the results of the relative worth analysis. All the new concepts
are superior to the present baseline system for hospital food service on the basis of cost
and systems effectiveness. The preferred choice using the criteria of marginal utility is
the ready foods concept with an average value of 1.46. The other alternatives, ranked
in order of decreasing utility, are the cook-chill, the convenience, and the improved
conventional with ratings of 1.08, 0.94 and 0.67, respectively.

The relative worth and marginal utility of these concepts decrease with hospital size,
as economies of scale bring the relative cost of the existing system closer to the cost
of its alternatives. Overall, however, the preferred concept provides an increase in relative
worth for the hospital food service system of 146%, as compared to the baseline system.

Comparison with Current Operations

The four alternatives to the existing system were analyzed in Section 11| by designing
recommended systems under the different concepts to operate within Army requlations
under typical workloads for these cized facilities. The preferred ready foods concept,
as defined in this earlier analysis, can be compared against composites of existing operations
</hich are representative of the three different sized facilities in the existing food system
(Appendix G) to evaluate the possible economies. The similarities in workloads and the
projected reductions in manpower and in overall costs between the preferred concept and
the representative composites are shown in Table 27, Significant reductions in the cost
of labor and foodstuffs easily offset the increases in other relevant costs. Thus, savings
of between 30% and 35% can be realized by using the ready foods concept in new
construction.  The actual reduction in operating costs woulid be slightly greater, 4
approaching 40%, because energy and capital costs need not be considered as part of
the cost of operation. '

Comparison with Civilian QOperations

The magnitude of these savings that are produced by construction of facilities under
the ready foods concept and that are staffed and operated similarly to modern nonmilitary
facilities makes comparison with data from civilian facilities necessary to validate the 1
feasibility of the desired goals. As can be seen in Table 28, present military food service
systems operate at higher costs and slightly lower productivity than comparable nonmilitary
facilities. The proposed systems designed under the new concepts of operation are
projected to operate with total costs and productivities similar or less than those of the
average nonmilitary dietary department. The major differences in this Table are explained 1
by the fact that:
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TABLE 27
Projected Costs of the Rexdy Foods Concept Comparad with
the Current System

Baeds 100 250 550
Meals/Month 23,4032 (22.192)b 36,605 (39,368) 78,015 (74,480}
% Patient Meals 58 (39) 64 (B65) 81 (61)
% Patient on Special Diets 22 (18} 24 (25} 30 (45)
% Patient Ambulatory 11 (18) 17 {16} 22 (18}
Manhours/Meal 0.35 (0.27) 0.39 (0.23) 029 (0.21)
Labor Cost/Meat 313 (1.45) 276 (1.26) 2.36 (118}
Cost/Meal 4,40 4.03 356
Staff

Supervisors 10 (5} 13 (1 21 (9)

Cooks 15 (3) 16 (4} 24 (6)

Food Service Workers 28 (19) 37 (25) 96 (44)

Storercom Workers 2 (1) 3 in 10 (3}

Meat Cutters 2 - 2 3 {2)

Bakers 2 - 2 (N 2 (2)

Diet Aids 3 {2 5 (7} 15 {16}

Clinical Dieticians 3 (2 3 3 g (6)

Other 3 (3 5 (3} 20 4
Total 66 (35} 84 (62} 1897 (92}
Reduction in:

Personnel 31 (41%) 32 (38%) 60° (30%)

Labor Costsd $448 $709 $1056

Foad Costs® 6 13 20
Equipment Costs® (+12) {+28) (+56}
Construction Costs? {+5} (+10} (+16)
Energy Costs (+2) (+4 {+8)
Overall Cost Reduction $435 $678 $995
Maximum Reduction 35% 34% 30%

3From operating data of Summer 1877 (Appendix G)
hFrom Concept Analysis
SCorrected for Teaching Function
omparison of costs of Summer 1877 with projected costs
®New concept could reduce food production waste up to 10%. A value of 26% is used. 46

46 Gordon A. Friesen International, Inc., "The Ready Foods System,” published by Institutions/Volume

Feeding Magazine, Chicago, 1L., 1973,
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TABLE 28

Comparison of Non-Military and Military Food Services

NON-—MILITARY MILITARY 3
AHA® Conventional  Frozen Ready Present
Concept Concept Operationsb é
Bed Size 200-399 300399 250 250 250 :
% Patient Meals 64 63 55 55 47
Man Hours/Meal 0.35 0.29 0.26 0.23 0.40
Labor as % of ]
Total Cost 51 47 54 50 68
Labor Cost/Meal 1,28 1.07 1.48 1.25 2.76
Total Cost/Meal 2.58 2.29 272 2.48 4.03 ;

8AHA, Hospital Administration Services, Six-Month Report, National Group 940 and,
Census Division 1, Group 1606 — 200 thru 399 bed, June, 1977.

bOperating Data, Summer 1977 (See Appendix G). 3
b




1. Military and civil service labor is significantly more costly resuiting in a higher
proportion of labor costs,

2. In general, the average AHA facility does not operate using labor saving advance
preparation methods, so their average productivity is lower.

3. The overall productivity for the ready foods system should be better than the
average civilian facility which does not have as much labor saving equipment,

4. The ready foods concept developed for the MTF should result in a facility with
comparable total costs, as higher labor costs are balanced by increased productivity from
the additional equipment.

Conclusions

On the basis of both cost and systems effectiveness, all the new concepts for Army
Hospital Food Service are superior to the current concept of operation. The resulting
relative worth values reflect the increased utility of these concepts with increases over
the existing concept of 67, 94, 108, and 146 percent for the improved conventional,
the convenience, the cook-chill, and the ready foods concepts, respectively. From these
results, the use of a system designed from a ready foods (cook-freeze) concept of operation
is the preferred choice for new Army MTF food service. The improved conventional
concept, which uses new staffing guidance and insulated patient tray service, or a cook-chill
designed system follow as second choices based on their increased worths. The use of
a convenience foods system, which has the smallest increase in relative worth due to a
small increase in systems effectiveness and the highest overall cost per meal, is not indicated.

The anticipated reductions in operating cost indicated by the economic analysis of
these concepts can be seen to be reasonable by comparison to levels of cost now being
achieved in nonmilitary hospital food service operations, Thus, implementation of the
new concept of operation in the construction of Army hospital food services should result
in overall reductions in operating costs of about 30%,




SECTION Vi

Ready Foods System Concept

Introduction

On the basis of the detailed analyses presented, the preferred concept selected in
terms of cost effectiveness and relative worth is the ready foods system. The design
of new food service operations based on the ready foods concept best meets the long
term objectives of Army hospital food service. |t provides substantial reductions in
manpower and costs by affecting those operations (e.g., food production and ward delivery)
which are currently very labor-intensive, greater than 60% of the workload. At the same
time, this concept eliminates the difficulties of supplying the ward patient with hot foods
which are adversely affected by heat maintenance delivery systems.

As already discussed in Section V, it also offers other, less readily quantifiable
advantages:

1. Increased manageability and efficiency in personnel utilization,
2.  Improved quality control.

3. Greater ease and economies in producing special diet meals using larger batches,

4. Increased menu selection.

5. Greatest flexibility 10 adjust to high workloads and compatability with other
concepts,

6. Facilitated ingredient room control {i.e., higher quality and lower costs),
7. General reduction in skilled labor requirements, and
8. Reduction in food waste.

Food Praparation

The heart of the ready foods concept is the kitchen where the food product is
prepared, packaged, frozen, stored, tempered, and prepared for delivery to the consumers.
The concept of operation, the critical areas, the system flow {Figure 4), the resource
requirements, and the overall system configuration {Table 4) were discussed in Section 111,
Layouts representing possible floor plans for this concept as they would derive from the
earlier discussions are shown in Figures 10, 11, and 12,

The receiving and storage operations in a ready foods system differ little from the
conventional operation. Foodstuffs, received in larger individual quantities than with the
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conventional concept, are placed in approprieta storage areas t0 aweit processing. As
with e conventionel system, processing begins with preperation of vegetables and meats
and continues in tha ingredient room where cereful selection and measurement of
ingredients assures consistent product quality end reduces waste. Each component is
packaged, labeled, and assembled with the other recipe ingredients for pickup and continued
processing by the cooks and other food service workers,

Production of ready foods is in support of an inventory rather than daily demand,
therefore, production scheduling becomes a more vital function. Large batches make
maximum utilization of equipment and labor during aach working day. This function
may be facilitated by available computer production and inventory programs. Conventional
preparation, which might involve the production of thirty or more items a day, can be
reduced to production of five or less larger sizad batches. Large batches are produced
about one week in advance, and smaller batches on a 30- to 60-day inventory basis; an
average 15-day dwell for frozen items in the holding freezer.

As each batch finishes cooking, the food is portioned hot into bulk and, in certain
cases, individual containers, and sealed. Packaged food items are immediately
freeze-processed at -50°F (45°C), labeled, and stored in the holding freezer at
approximately -10°F (-12°C). Although ready foods generally have a shelf life of three
to six months, freezer storage time is minimized by careful first-in, first-out inventory
control to conserve valuable freezer storage space and insure product quality.

Eight to twenty-four hours before service the frozen foods are thawed under carefully
controlled conditions {i.e., tempered) in a tempering box. Thawed foods, unlike frozen,
can be rapidly and evenly reheated. For dining hall use the food is reheated in bulk
containers using convenction ovens.

Patient meals are treated differently. The use of chilled food under a ready foods
concept provides additional advantages. Unlike conventional patient tray service, where
hot and cold food must be transported using some technique of heat maintenance in
an attempt to insure optimum palatability, the ready foods are transported in their less
perishable chilled state using special reheating carts. This allows the centralized assembly
of the individual patient tray to proceed at a slower pace, involving fewer personnel and
less equipment, and also allows the reheating of meals on patient demand. Since food
need not be held at service temperature or reheated more than once, the deterioration
caused by conventional heat meintenanca cart systems is eliminated. Thus, the completely
assembled tempered meals on trays are collated onto carts in the assembly area, transported
chilled to tha ward area, maintained under controlled refrigeration on the ward, where,
immediately before service, hot foods are autmoatically reheated in the transport carts
with the cold items remaining refrigerated. Aftar the heating cycle is completed, the
readied tray is removed from the cart, and the hot beverages, as necessary, edded, for
delivery of tha complete tray to the patient.
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As discussed in Section |V, the choice of e reheating oven need not significantly
eHect the performance or cost of the preferred elternative, so long as it is integral to
the delivery system and allows reheating without tray disassembly. The criteria for choice
of an oven, then, depends on the complexity of the tray preparation operation and other
human factors considerations. in any case, the choice of the cook-freeze alternative with
any oven option offers the best mix of advantages.

Ward Dining Concept

The largest portion of the patient population eat their meals in the hospital ward :
area. In many facilities the main dining hali of the hospital is available to ambulatory
patients, However, ill or weak patients are often unwilling or unable to leave the ward
area for meals. The ward dining concept, as an alternative to eating in the hospital room,
is expected to offer substantial therapeutic benefits, while improving the acceptability of
patient food service.

Group dining and its therapeutic effect on patients has been evaluated by Ronco*7,
who found it supports the medical objective of the patient becoming ambulatory as soon
as possible. Other factors of the group dining experience, like social interaction,
stimulation, and self-confidence, are all necessary 10 the patient, and impact favorably
on the rate of recovery.*® %3 Additionally, the physical environment plays an important J
interactive rele in the recovery rate of patients. in particular, sensory deprivation is linked
to an increase in stress levels of patients which prolongs their recovery rate.* Group
dining provides relevant sensory experineces (especially seeing, feeling, hearing}, which have
been shown to decrease the trauma of hospitalization and speed recovery.’S The ward
dining area would function as an organizing principle around which the patients can ]
structure their behavior.52°%¢

*7Ronco, P. G., "Human Factors Applied to Hospital Patient Care”, Human Factors, 14,
461 {1972).

48 Aylward, G. M., “Towards a Theory for Describing and Designing Adaptebility in the
Built Environment,” Trensactions Bartlett Society, 7, 129 (1969).

o

4%Birren, F., "The Rational Approach to Colour in Hospitals,” The Hospital, 17,
656 (1961},

S®Madge, J., “Privacy and Social Interaction,” Transactions Bartlett Society, 3,
121 (1965).

SYRogers, P. S., "Design for Patient Care,” International Nursing Review, 19,
267 {1972).

*2Spivack, M., “Hospitalization, Time Without Purpose,” Ekistics, 41, 200 (1976).

$3Wohlwill, F., “"The Physical Environment: A Probiem for a Psychology of Stimulation,”
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Several dayroom dining area designs, Appendix |, have been developed as alternative
modes of ward dining. By utilizing space already allocated to other patient social functions,
the ward dining concept can be implemented without requiring any additional expensive
hospital space,

J. of Social Issues, 22, 20 (1961).

S4West, N. D., "Stresses Associated With |CU’s Affect Patients, Families, Staff,” Hospital,
49, 62 (1974).

55 Markowitz, R., “Adventures in a Pediatric Unit,” Ibid., 48, 63 (1974).

56 Arneill, B. P., “Guidelines for Design of Facilities,”” Ibid., 49, 83 (1975).
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Position

Administrative Staff
Chief
Admin. Sec.
NCOIC

Production Staff
Warehouseman
Veq. Prep./issue Wks.
Vag. Prep. Wks,
{ssue/lngredient

Prod./Svc Assist NCO -
Preparation & Service

First Cook Gen, Spec.
Diets

Cook

Cook Helper

Sandwich/Salad WK

Sanitation
Pot Weshing
Dishroom

Tray Assambly
Tray Delivery
Dining Hall

Diet Therapy Branch
Chief of Dietetics
Clinical Dietitian
Diet Aids
Total

Avg.

P = Number of Personnel

L = Labor Costs

TABLE A-2

STAFFING REQUIREMENTS — 100 BEDS

{mproved
Grade Conventional Convenisncea
L L P L

0-3 1 $20,482 1 $20,462
G504 1 8,870 1 8,870
E-6 1 12,006 1 12,006
wWG-5 - 1 8,787
WG4 1 9,000 -
WwWG-3 -
WG—3 1 B,362 _
E-5 3 30.066 -
Ws~7 2 30,410 2 30410
1WL-BWG-8 3 36,940 -
WG4 1.6 14,544 1 9,000
wWG-4 1 9,090 1 9,090

- 1
wG--2 1 7,654 1 3,616

wG-~2 1 7,654 2
2WL-4WG-3 8 78,502 3 28,330
wWG--2 3.4 26024 2 15308
wWG--3 5 41810 7 58834
0-2 1 16,328 1 16328
0-1 1 11,672 1 11,872
G5-3 3 23,706 3 23,708
40 $393,180 29 $284,218
$ 8830 $ 8801

101

Cook-Chitl
{Bulk)
e L
1 $20,462
1 8,870
1 12,006
1 8,090
1 B,362
3 30,068
1 15,205
2 25022
14 12,728
2 18,180
1.4
14 42862
28
2 19,968
3 22,862
7 58,534
1 16,328
1 11872
3 23,708
37  $356.01
$ 9622

Ready Foods
(Bulk)
P L
1 $20,462
1 8870
1 12,008
1 9,000
1 8,362
2 20,044
1 15,205
2 25,022
14 12726
2 18,180
1.4
14 42862
28
3 28,330
2 15,308
7 58,534
1 16.328
1 11,672
2 15,804
35 $338.805
$ 9,680
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TABLE A-4

STAFFING REQUIREMENTS — 260 BEDS

“ Improved
Position Grade Conventional Convenlence
P L P L
Administrative Staff
Chief 0-4 1 $24,388 1 $24.,388
Admin. Sec. GS—4 1 6870 1 8870
Clerk Typist - -
NCOIC E-8 1 16,704 1 18,704
: Production Steff
: Prod/Sve Chisf ¢-3 1 20462 2 40,924
Warshouse
Supervisor E—4 -1 8,561
Vey. Prep./\ssue Leader wL-4 1 8,984 -
Veg. Prep. Worksrs WG4 1 8,000 2 18,180
1ssua/ing. Wks. - -
l Meat Cutter - —
Meat Cutter Helper WG-5 1 8,787 -
Prod./Svc Ass. NCO) -
Prep. & Service E-6 3 38,018 -
First Cook wL-8 1.4 18348 1 13,104
Coak WG-8 28 33370 2 23,838
Cook Helper wWG-6 2 21,008 E
Sandwich/Salad WK wWG-5 28 27432 14 13716
Baker Helper WG—-8 1 10,504 -
Sanitation Use Tray Del.
Staff WG-2 - =
Pot Washing WG~2 -~ 5 45824
Dishroom wWG-2 2 15,308 -
Tray Assembly 2WL-4,156 WG—3 {Convt)
' WG-3 {All Others) 17 145388 56 46827
Tray Delivery WG-2' 4 30816 28 21431
Dining Ml Wks 2WL—-4WG-3 9 78602 82 71812
Diet Therapy Granch
Chiet 0-3 1 20482 1 20,462
Clinical Dietitions 0-2 2 32688 3 48,084
Diet Aids GS5-3 5 39510 7 55,314
Total 60 $608,426 48 $478037
Avg Salery $ 10,140 $ 10414
P = Number of FTE Perzonnel
L = Labor Costs
103

Cook-Chill
{Bulk)
P L
1 $24.388
1 8870
1 18,704
1 20,462
1 8,561
1 8,984
1 8,090
1 9,787
3 36,018
1 13,104
2 23,836
14 14,708
28 25472
1 10,504
22,962
4 30,616
55 46627
3 22,962
84 73485
1 20,462
3 48,984
7 66,314
54 $553,108
$ 10,243

1

-t - N

E'S

84

~d (3 -

52

24,012
13,104
11,818
14,706

25,472

10,504

22,962 ‘
30,616

46,827
22,962

ranbe =

73,485

20,462
48,984
55,314
$529,184

$ 10377
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TABLE A-8

STAFFING REQUIREMENTS — 550 BEDS

improved Cook-Chill Ready Foods
Position Grade Conventionsl Convenisnce {Buik) (Bulk)
P L P L P L P L
Administrative Statt
Chief 0-5 1 $28,940 1 $28540 1 $28,940 1 $28,940
Adrministretive Sec. GS-5 1 9,923 1 2,923 1 9,923 1 9,823
Clerk Typist G5-3 1 7.902 1 7.802 1 7.902 1 7,902
NCOIC E-B 1 18,704 1 16,704 1 16,704 1 16,704
Production Steff
Production/Sve Chief 0-4 1 24,388 1 24388 1 24,388 1 24,388
Ass. NCO-Subsistence/Supply E-7 1 14,346 - 1 14,345 1 14,345
Warehouse :
Supervisor Ws-0 1 14618 1 14518 1 14518 1 14518
Warehouseman WG--6 1 10,604 - 1 10,504 1 10,604
Vep. Prep./issue Leeder WL~4 1 8,984 - 1 9,984 1 9,984
Veq. Prep. Workers WG-2 2 15,308 — 1 7,654 2 15,308
Issue Ing. Wrk WG4 1 8,090 1 9,000 2 19,180 1 8,090
Meetcutter ws-9 1 16,912 - 1 15,912 1 15,912
Meatcutter Helper WG-5 1 9,797 - 1 9,797 1 9,787
: Ass. NCO-Prep. & Service E-7 3 43,036 3 43036 3 43,035 2 28,690
4
¥ First Cook Wws-—6 2 28,036 - 1 14518 1 14519
Cook WG-8 4 47,672 - 4 47 672 28 33,370
Cook Helper WG-6 5 52520 2 21008 4 42018 32 33613
Sandwich/Salad Wrk WG-5 6 58,782 4 39,188 6 58,782 6 58,792
Baker WG-8B 1 11,918 - 1 11918 1 11,918
Baker Helper WG-5 1 0,797 - 1 97467 1 9,767
Sanitation Wk Trayline Cover WG-2 - 2 32 22
i Potwashing WG-2 - 1 84,154 = 99,502 ~ . 91848
: Dishroom WG-2 3 22962 8 98 9.8
Tray Assembly WG-3 30 250860 10 83620 10 93620 10 83,620
Tray Delivery WG-2 9 68,880 g 45824 6 45,324 6 45,924 1
1
F Dining Hall Wks IWL-4WG-3 g 76502 1 95,226 11 96226 11 95,226
Diet Therapy Branch
Chief 0-4 1 24,388 1 24,388 1 24,388 1 24,388 :
Clinical Distitian 0-2 5 81,640 6 81,840 5 81,640 5 81,640 :
Diet Aids GS-3 10 79,020 18 126432 18 126432 16 126,432
Total 103 $1,046,333 76 $756,120 96 $973,221 92 $927,081
Avg Salary $10,169 $5,949 $£10,138 $10,077
[ P = Number of FTE Personnel
lt L = Labor Costs
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Food Costs

The current average food cost for Army hospitals is $1.13 par meal {Appendix G),
which would result in annual costs of:

e. 100 beds; $1.13 x 730 meels/dey x 365 days/year = $301,089
b. 250 beds; $1.13 x 1295 meels/dey x 365 days/yaar = $5634,123
| c. 550 beds; $1.13 x 2450 meels/dey x 365 days/yeer = $1,010,503

A representetiva menu was prepered end costed for both the conventionel end
convanience systems {Tabla B—1). Costs of the conventional food items are representative
commarciel prices, and costs of convenience foods are reprasented by the prices charged
by Armour and Campbell, This comperison shows that the food cost of an
80% convenience system is 47% greater than for tha conventional system, An evaluation
of the total convenience system at Franklin Squere Hospital, Baltimore, MD, yialded similar
results. The food cost at Franklin Squere was $1.58 per meal. The raw food costs
for Franklin Square’s menu, estimated using the computarized item price list at Fairfax
Hospital, Fells Church, VA, were $0.91 per mael. Thus, the food cost per meel of an
80% convenience system is:

$0.91 (0.2) + $1.568 (0.B) = $1.45

or 59% higher than the conventional system costs. Based on these results, a 50% increese
in convenience food costs is assumad.




TABLE B-1
REPRESENTATIVE MENUS — CONVENTIONAL VS 80% CONVENIENCE 1
Breakfast
Conventional 80% Convenience i
Juice $0.07 $0.08 j
Cereal with Milk (Cold) 12 A2 ]
Donut .04 04
Eggs (Omlette) J10 .31
Coffee .08 .06
Bacon or Sausage (3 Strips) 15 .1B
TOTAL $ 54 $ .85
Lunch
: E
] Potato (Instant Mashed/Gravy) $ .04 $ .04 ]
] Soup — Canned .08 .08 1
Entree (Average of 10 Entrees) 31 .51
Vegetable 09 .09 ;
: Jello Salad with Fruit 07 13 j
Dessert (Pie or Cake) R R .23 ;
Milk — %Pint Container .09 09 )
Bread and Butter 04 .09 i
4
TOTAL $ .83 $1.32
Dinner 3
Entree $ M $ .75
Potato (Other than Instant) .06 A2
Vegetable .09 .09 i
Tossed Salad with Dressing .06 1 !
Dessert — Pudding .07 .1 i
8read and Butter 04 .09 !
Milk .09 .09 !
Coffee .08 .06 g
TOTAL $ 88 $1.42
Patient Meal Cost $2.25 $3.659
Condiments (Jelly-Coffee-Cream-
Syrup-Catsup) .20 20
Nourishments (Canned Drink-
Cookies-Coffee, etc} 40 40
Daily Food Cost $2.85 $4.19

Cost/Meal $ .95 $1.40 !
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AREA EQUIPMENT COSTS — 100 BEDS

Receiving & Shipping

Trash

Bulk Stores

Day Stores & Non Food Stores
Issue & Ingredient Area

Rough Preparation
Refrigeration

Cold Preparation Area

Special Diet/Nourishment Station
Hot Preparation Area

Baking & Pastry

Warewashing

Portioning & Packaging

Patient Tray Assembly

Dining Hall Service

40 Bed Galley Area

GRAND TOTAL

TABLE C-1

Improved

Conventional

$ 3,350
450
2,100
1,260
8,750
4,460
22,600
13,000
7,190
63,750
13,700
18,200
22,750
64,350
18,000

$263,910

112

Convenience

$ 3,350
450
1,820
1,120
4,155
43,500
12,350
7,190
28,250
2,900
18,200
13,500
66,350
68,000

$271,135

Cook-Chill
{Bulk)

$ 3,350
450
2,100
1,260
8,850
4,460
45,500
13,000
7,190
58,600
13,700
19,050
2,300
13,500
66,350
68,000

$326,660

Ready
Foods
(Bulk)

$ 3,350
450
2,100
1,260
8,850
4,460
71,300
13,000
7,190
58,600
13,700
19,050
2,300
13,500
66,350
68,000

$353,460

i,




TABLE C~2

e g e nd e

Recsiving & Shipping Ares

. Printing Floor Scala

Docik Levaler

. Table, inspaction (3'x6'x30")

. Platform Hand Truck {30"'x48")
. Desk & Chair

Hand Sink

. Hand Cart

N RN -

Subtotal

Trash Ares

1. Can Crusher

2, Compactor or Bulk Haul-Off Cont.
3. Staging Refrigerator

4. Can Washet

Subtotal

Bulk Stores Arss (15 Days @ Ambient)
1. Shelving (24"x48x60") {lin 1)
2. Desk & Chair

Subtoral

Day Stores & Non Food Stores Area
1. Non Food Shelving
2. Day Stores Shalving

Subtotal

[swue & \ngredient Ares

Eguipment List — 100 Bads

w

1. 5t. Steel Counter W/12" Backsplash {linft) 6

W/Self Draining Edge
W18 Sink
W/Undershelf Bins
W/Drawer
2. Dvershett {12 (lin ft)
3. Mobile Bins W/Covers -

4. Batch Carts - Bakery Rack (187 x26"x580"}
5. Shelving (Spices, Sm Food Iterns) 18" Mobila

Wb

450

2100

$ 2100

420

$ 1260

750

100

100

200

13

Shared W/Hospital Waste Handling

1

13
1

450
$ 450

1820

$ 1820

420
700

$ 1120

Cook Chill
(Bulk)

1

W

W oo -

450
$ 450

2100

$ 200

420

$ 1260

750

100
100
700

Ready
Foods
{Bulk]

1 450
$ 450

15 2100

$ 2100

3 420

$ 1260

6 750

100
100
700

W ok
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TABLE C--2

Equipment List — 100 Beds {cont'd)

Issue & ingredient Arsa {cont’d}
8. 8ag Dispenser
7. Poruable Electric Can Opener
8. Bench Scale, Table Top, Digital
Readout, Metric & Avoirdupois to 12 kg
9, Bench Scale to 226 k¢
1. Spice Scale (Portion Scale) - Metric
& Avoirdupois to 1 kg
11. Refrigerator, Reach-In
{No. of Compartments)
12. Freezer, Reach-In {No. of Compartments)
13. Trash Receptacle
14, Utility Cant
15. Platform Truck {8ulk Stores, Trash)
16. Hend Sink W/Wrist Blede Faucets &
Towel & Soap Dispenser

Subtotal

Rough Prap. {Vegetable Prap.) Area

1. St. Steel Work Counter W/12"* Backsplash
{lin ft)
W/3-Compantment Sink
W/Right Dreinboerd
W/Waste Disposal

2. Bench Pletform Scale to 12 kg
Metric & Avoirdupois

3. Cart (Bakery Rack)

4, Ingredient Tubs, Stock & Nest {2 ft?)

6. Mobile Shelving for Container Storage
24"x72"h {lin ft)

Subtotal

Refrigaration Arss
1. Normal Welk-In Refrigeretor (36°F)
W/St, Steel Mobile Shelves,
Dunnage Racks & Carts {ft?)
2. Low Temperature Welk-In Refrigerator
{-10°F) W/St. Steel Mobile Shelving,
Dunnage Racks & Carts {ft?)

Improved
Conven-

N

e X

1

W o N

150

140

tional

2250
50
200

250

§ 8750

3000

450
160

$ 4460

9700

10800
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Cook Chill

Conveniences {Bulk)

1"

L) £ —

10

70

-
»

180

5 N
2E8ag

$ 8850

$ 3000 n 3000

500 1 500

225 2 450

80 B 160

350 3 350

$ 4185 $ 4480

7600 150 9700

6300 140 10800

Ready
Foods

— et ot - N)

n

w o

150

140

{Bulk)

$ 150

450
160

$ 4460

9700

10800



TABLE C-2

Equipmant List — 100 Beds (cont'd)

Improved Ready
Conven- Cook Chill Foods
tional Convanience {Bulk} {Bulk)
Refrigeration Area {cont'd)
3. Holding Refrigarator (36°F, 3 dey)(ft?} 60 $ 4300
Storage Containers 2300
4. Holding Freezsr (-10°F, 16 davs)(ft’) 260 $18900 40 4000 320 $21800
Storege Containars 11700
5. Blest Freezer, Roll-in {-60°F) 1 2250 2 3280
Carts 1 250 2 500
6. Pre Cooler Refrigerator (35°F) 2 2680 2 2650
Welk-in, Roll-in {(Compartments)
7. Tempering Refrigarator (38°F)
Roll-in {Compartments} 1 250
Carts 1 250
8. Tempering Refrigerator {38°F)
Welk-in q 3600 q 3600
Cars 4 1000 4 1000
9. Patiant Staging Refrigerator {35°F)
Roll-in {Compartments) 1 § 1850 1 1850 1 1850 1 1850
Carts 1 250 1 250 1 250 | 250
10. Petient Trey Delivery Cart Holding 80 4100 B0 4100 B0 4100
Refrigeretor {36°F) {f1?)
Subtotal $22600 $43500 $45600 $71300
Cold Preparation Area —Preportioning
Salads, Cold Plates, Sandwich Assembly
1. Steel Counter W/12"” Backsplash {lin ft) 1" 2800 10 2150 1 2800 1 2800
W/2-Compartment Sink
W/Disposal (1 H.P.)
W/Over & Undershelf
2. Mobile Work Table (310 4 ft) 3 1200 3 1200 3 1200 3 1200
3. Portioning Conveyor - - - -
4, Mobile Supply Cart W/Worktop 3 600 3 600 3 600 3 600
5. Slicer W/Stand 1 1800 1 1800 1 1800 1 1800
6. Mixsr W/Stand (20 gt) 1 1650 1 1550 1 1650 1 1650
115
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Cold Preparation Arsa (cont'd}

7.
8.

9.
10.
1.
12,
13,

Refrigerator, Reach-In {Compartmants)
Refrigerator, Welk-In {Included in Normal
Temp Allocation)

Freezer Reach-In (Compartments)

Cart {Bakery Reck)

Container Storage Mobile Shelves {lin ft)
Pish Recks or Dollies

Trash Recaptecles

Subtotel

Specisl Dists/Nourishment Station Area

. Work Counter W/12" Backsplash {lin ft)

W/1 Compartment Sink

W/3 Drawets

W/Undercounter Shelf

Overhead 12" Shelf W/Recipe Rail (lin ft)
Blender

Refrigeretor, Roll-In {Cart Capacity)
Refrigaretor, Reach-1n {Compartments)

., Portion Scale

. Microweve Oven

. Storage Cabinet {lin ft}

. Film Dispenser, Wall-Mounted

. Disposable Cup Dispenser, Wall-Mount
. Label Dispenser, Wall-Mount

. Utility Cart, Undevcounter

. Trash Recaptecle

. Hand Sink W/Wrist Blade Faucets

Subtotal

Hot Preperation Area

© o

NoOEWN

. Rengs, Conventional {Heating Pusitions)
. Range, Hot Top {lin ft}
. Broiler-Grill Combinetion (lin ft)

CUven, Convection {Compartments)
Fryer W/Spreader, Fet Filter

Braising Pan

Steamer, Pressure (Compartments)
Kettles, Wall-Mounted, Ball Velve Drain

. 80-Gal Tilt

40-Gal Tilt

TABLE C-2

Improved
Conven-
tionsl

2 $ 2100

1 ra

1 1600
3 600
4 450
2 250
1 50

$13000

- oW -

9 1500 g

150

1850
2100

20
90

50

$7190

1300
1800
2750 2
1900
2160
1300

- =W N
-

-
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Equipment List — 100 Bads (cont’d)

$ 2100

1600

450
250

$12350

1500

150

1850
2100

Convenisnce

Shared

$7190

1400

2150
1300

s

- oW -

- W =W MmN a;

N

- -t N) D

Cook Chill
{Bulk)

$ 2100

1800
2750
1900
2160
1300

Ready
Foods
(Bulk}

2 $210

160

1850
2100

-t s ) = | = A=A

$7190

&

1800
2750
1900
2180
1300

- - - N L)
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TABLE C-2

Equipment List — 100 Beds (cont’d)

Improved
Conven-
tional
Hot Preparation Arsa (cont'd)
10. Metered Cold Water Supply 1 $§ 200
11, Floor Grate Drains Yes
Kettle, Table Top, Tilting,
W/Water Supply, Drein Trough,
Sliding Dump Tray
12, 10-Qt Kettle
13. 20-Qt Kettle 1 1400
14. 40-Qt Kettle 1 1700
15. Cook's St. Steel Table (lin ft) 8 1800
W/1 Sink & Disposer,
W/3 Drawers & Undersheif
18. Mobile Work Teble 4 700
17. Underteble Lhility Cart, St. Steel 1 200
18. Pot Rack, Wall-Mounted, 2-Tier {lin f1} 3 160
19. Pen Storage Shelf, Mobile (lin ft) 3 860
20. Cook‘sRefrigarator, Reach-In 1 1660
(Compartment)
21. Cook'sFreezer, Reech-In (Compartments] 1 1850
22. Hend Sink W/Wrist 8lede Faucets 1 -
23, Exhaust Hood, Self Cleening With 27760
Fire Protection (lin ft)
24. Floor Mixer (qt) 80 3350
25. Slicer on Mobile Stand 1 1800
26. Trash Receptacle 1 50
27. Hot Storaga Cabinet, Mobile 1 700
Subtotsl $63750
Baking & Pastry
1. Ovens, Bake (# of Decks) 2 2650
2. Ovens, Convection (# of Compartments) 1 1450
3. Kettle, Table Mount Tilt W/Drain Trough, 40 1760
Stiding Dump Tray & Weter Supply {qt)
4. Baker's Renga, 2-Burner 1 850
5. Floor Grete for Kettles Yes
8. Exheust Hood Self Cleaning 4 1800
W/Fire Prot. (lin ft)
7. Baker's Table, 8-Ft Meple Top W/3 Drewers —
117

Convenisnce

Yes

1 $ 1400

1 1700

] 1600

1 200

3 150

3 650

1 1650

1 1850

1 -

10500

30 1850

1 1800

1 50

$28250

1 1450
Yos

Cook Chill
(Bulk)

1
Yas

00 =

- L) ) = i

-

-

B.n

$ 200

1400
1700
1800
700
150
650
1660
1850

24000

1800

$58600

2550
1450
1750

1800

3
i
Ready ;
Foods
(Bulk) i
1 8§ 200
Yes
i
1 1400
1 1700
8 1800
4 700
1 200
3 150 3
3 5560 25
1 1880
1 1850
1 -
24000
50 3350 |
1 1800 [
1 50
$58600 '
i
2 2580 i
1 1450 !
40 1750 H
1 850
Yes
4 1800

|




TABLE C-2

Equipment List — 100 Beds  (cont'd}

Improved Ready
Conven- Cook Chill Foods
tional Convaniance {Bulk} (Bulk}
Baking & Pastry (cont'd)
8. St, Stee] Work Tabia (lin ft} 6 $ 800 6 $ 800 6 $ 800 6 $ 800
W/Sink, 1 Compartment
W/Over Shelf & Recipe Rail
9. Mixer W/Stand (qt} 20 1600 20 1600 20 1600
10. Pot Rack, Mobila {lin ft) 3 100 3 100 3 100
11, Cooling Rack, Buttarfly 1 200 1 200 1 200 1 200
12, Cart, Bakar Racks 1 250 1 250 1 250 1 260
13. Rafrigerator, Reach-In (Compartmant} 2 2100 2 2100 2 2100
14. Utility Cart, Undercounter 1 200 1 200 1 200 1 200
15. Hand Sink W/Wrist Blade Controls Shared
16. Ingrediant Bins 2 200 2 200 2 200
17. Trash Receptacles 1 50 1 50 1 80 1 50
Subtoral $13700 $ 2900 $13700 $13700
Portioning & Packaging Area
1. 10’ Mobile Porticning Conveyor - -
Shared W/Finish Prep,
2. Mobile Portioning Table {lin ft) 6 700 6 700
3. UWility Cart 2 400 2 400
4. Mobile Cart, Cooler Backup 4 800 4 800
5. Preportioning Scale — Over/Under 10 kg 1 400 1 400
{Bulk Pan}
6. Tray Convayor — Shared W/PTA
7. Precooler — Included In Refrigeration = =
8. Blast Freezer Refrigeration - -
Subtotal $ 2300 $ 2300
Warswashing Area Pot & Pan
1. Soak Sink for Pans (24"x24") 1 500 1 500 1 500
2. Pot Sink — 3Compartment 1 1200 1 1200 1 1200 1 1200
W/Drainboard
3. Scrapping Table W/Disposer 5 1550 4 1450 5 1560 5 1560
& Overhead Rinse Hose (lin ft)
4. Transport Racks for Soiled Pans 3 750 2 500 3 760 3 750
5. Pot & Utensil Washer W/Hood &
Booster Heater
6. Floor Mats Yas Yes Yes Yes
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Table C-2
Equipment List — 100 Beds {cont’'d)

Improved Raady
Conven- Cook Chill Foods
tional Convenlance {Bulk) (Buik)
Warewashing Ares — Dishwars
8 7. Soiled Dish Bossing Racks 4 $ 1800 4 $ 1800 4 $ 1800 4 $ 1800
: B. Dishwasher, Singla Tank, 44" W/Tebles 1 7000 1 7000 1 7000 1 7000
9. Dishwasher, Carousel W/ Dryer (lin ft) - - - -
10. Scrapping Table W/Trough Disposer - - - -
W/Overhead Rinsa Hose (lin ft)
11. Dish Truck 5 3000 5 3000 5 3000 5 3000
3 12. Rack Dolly, Dishes & Mugs 2 700 4 1400 4 1400 4 1400
13. Tray Delly, Singie Stack 1 150 2 300 2 00 2 300
14. Soak Sink, Utensils 1 500 1 500 1 500 1 500
15. Utensil Sorting Table {lin ft) 5 8650 5 550 5 650 b 650
18, Carts for Soiled Pot Trays See Tray Astembly
17. Reck Dolly or Dish Truck - —_ - -
18. Trash Recaptacies 1 50 1 B0 1 50 1 B0
19. Compactor - - - -
20. Manual Cartwath W/Detargent Injector 1 660 1 660 1 850 1 850
21. Automatic Cartwash —_ = - -
Subtota! $18200 $18200 $19050 $ 19050
3 Patient Tray Assembly Area
3 1. Trey Dispenser {# of Stacks) 1 400 1 400 1 400 1 400
2. Starter Unit 1 1000 1 1000 1 1000 1 1000
3. Trey Conveyor (#of Positions) 4 4800 2 2000 2 2000 2 2000
4, Plate Dispenser (# of Tubes) - 2 750 2 750 2 750
1 5. Plate Dispenser, Heated {# of Tubes) 2 750
: 8. Veg. Dish Dispenser (# of Tubes) = 2 500 2 500 2 500
7. Dish Dispenser Hested (# of Tubes) 2 850
8. Sowl Dispenser (# of Tubes) 2 650 = = -
9. Mug Dispenser (Rack Lowerator) 1 850 1 550 1 650 1 660
10. Glass Dispenser 1 450 1 450 1 450 1 450
11. Preportioned Cold Food Rack 3 800 3 600 3 800 3 600
{Soup-Cold Plates)
12, Cold-Food Teble {Portioning Walls) 8 2800 8 2800 8 2800
13. Hot Food Table (Portioning Wells) 8 3200
14. Bread & Ambient Station (rewrepped) 1 850 1 660 1 650 1 650
16. Toaster 1 200 - - -
18. Milk Dispenser (Cooled Lowerstor) 1 1000 1 1000 1 1000 1 1000
17. Cold Baverage Station W/Tea, Canned 1 800 1 900 1 900 1 900
Soda, Juices, stc.
; 18, Hot Beverage Station W/Coffes Urn 1 1800 1 1800 1 1800 1 1800
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TABLE C--2

b ke i

Equipment List — 100 Beds (cont’d}

Improved Ready
Convan- Coak Chill Foods
tiona! Convenience (Bulk) (Buik)

Patient Tray Assembly Area (cont'd) :
19, Ice Meker/Dispenser 1§ 4000 = - -
20. Ice Cream Dispenser {Frozen Lowerator) 1 1050 = - -

Subtotal $22750 $13600 $13500 $13500
3 Dining Hall Ares {
L 1. Cashier ~ Headcount Position 1 - 1 —- 1 - 1 - ]
{Chair, Table, & Cash System)
2. Tray & Silver Stand, Lowerator 2 700 2 700 2 700 2 700
(# Stacks)
3. Hot Food Counter/Tray Rail, Sneeze 7 2350 7 2350 7 2350 7 2370
] Guard (# of Welis)
4, Convection Oven (# of Compartments) 1 1400 1 1400 1 1400 i
5. Roll-in, Pass Thru-Hot Food Warmer 1 3500
s (Single Cart)
6. Plete Lowerator, Heated {(# of Tubes) 4 1500 4 1500 4 1500 4 1500
7. Bowl Lowerator, Heated (# of Tubes) 4 1500 4 1500 4 1500 4 1500
B. Vegetable Dish Lowerator, Heated 1 450 1 450 1 450 1 450
9. Short Order Counter W/Tray Rack 2 2400 2 2400 2 2400 2 2400
& Sneeze Guard (# of Hot Wells)
10. Sandwich Section W/Tray Rail, Sneeze 4 2600 4 2900 4 2000 4 2900
Guard & Cold Wells, Mede to Order (lin ft)
11. Pass Thru Refrigerator - Holder - 1 2800 1 2800 1 2800
12. Grill Flat Top (lin ft) 4 1800 4 1800 4 1800 4 1800
13. Fryer W/Spreader (# of Wells) 1 1200 1 1200 1 1200 1 1200
14, Exhaust Hood (lin ft) 6 4500 6 4500 6 4500 6 4500
15. Counter Top Steamer (Single Compartment) 1 1300 1 1300 1 1300
16. Undercounter Refrigerator 1 1250 1 1250 1 1250 1 1260
17. Undercounter Freezer 1 1250 1 1250 1 1250 1 1250
18. Workcounter W/Sink (lin ft) 4 1000 4 1000 4 1000 4 1000
1 19. Hendwash Sink 1 250 1 280 1 250 1 250
20. Toaster (# of Slices) 4 300 4 300 4 300 4 300
21, Beverage Island W/Dispensers 1 14500 1 14500 1 14500 1 14500

for Milk & Carborated Beverages
{4), Cold Beverages {2), Iced
Tea, Hot Cotfee, Hot Water,
Cream, & Hot Chooolate
22. Mug & Gless Lowerator {or disposables 2 1100 2 1100 2 1100 2 1100
dispenser)
23. Condiment Islend W/Bread Disp. 1 8100 1 8100 1 8100 1 8100
Butter disp., Portion Control,
Condiments & Dressings, Chilled
Water Disp, Glass Loweretor, end
Fruit, etc.
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TABLE C-2

Equipment List ~ 100 Bads {(cont'd)

Dining Hall Area {(cont'd}

24, Salad & Dessert island — Chilled
Gottom Shelf W/2 Above Shelves, &
Undercounter Storage

25. Soft Ice Creem Dispenser

26. Dish Lowerator for Soft Serve

27. Cold Pass Thru Refrigerator — Selads
& Desserts

Subtotal

40-Bed Galley Area

1. Nourishment Station W/6’' Work Counter,
2’ Overhead Cabinet
Undercounter Storege
Hot Water Dispenser
Undercounter Refrigerator
Undercounter Freezer
Work Sink
lce Maker/Dispenser
Trash Receptacle

2. Rethermalization Transport Module

Subtotal

Improved
Conven-
tional

$18000

121

Ready

Caok Chill Foods

Convenience (Bulk}) {Buik})
1 $ 4450 1 $ 4450 1 $ 448D
1 6000 1 6000 1 6000
1 550 1 550 1 650
1 2800 1 2800 1 2800
$66350 $66350 $66350
3 18000 3 18000 3 18000
10 50000 10 50000 10 50000
$68000 $68000 $68000




TABLEC-3

Area Equipment Costs — 250 Beds

Improved Cook-Chill m
Conventional Convenience {Buik) (Bulk)
Receiving & Shipping $ 4,900 § 5,050 $ 4900 $ 4,900
Trash 450 450 450 450
Bulk Stores 3,350 3,040 3,360 3,350
Day Stores & Non Food Stores 2,100 1,960 2,100 2,100
Issue & Ingredient Area 12,700 — 12,850 12,850
Rough Preparation 11,340 6,595 11,340 11,340
Refrigeration 36,300 71,250 76,900 126,300
Cold Preparation Area 17,900 17,000 17,900 17,900
Special Diet/Nourishment Station 7.280 7,290 7,290 7,290
Hot Preparation Area 87,500 37,300 77,650 80,900
: Baking & Pastry 32,000 4,650 32900  32.900
é Meat Shop 7,750 - 7,750 7,750
f Warewashing 48,000 47,800 49000 49,000
i Portioning & Packaging — - 3200 3200
Patient Tray Assembly 33,660 19,450 19,450 19,450
Dining Hall 70,850 74,200 74,200 74,200
: 40 Bed Galley Area 42,000 172000 172000 172,000
GRAND TOTAL $418,980 $468,035 $6573,230 $625,880
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Receiving & Shipping Area

. Printing Floor Scala

Dock Leveler

. Table, Inspection {3'x5'x30"")

. Platform Hand Truck {30"'x48"}
Pallet Truck

Pallets

. Desk & Chair

. Hand Sink

. Hand Cart

Subtotel .

OCDNmMO e WN

Trash Ares
1. Can Crusher
2. Compactor or Bulk Haul-off Cont.
3. Staging Refrigerator
4, Can Wesher

Subtotal

Bulk Stores Area {15 Deys @ Ambient)
. Shelving (24"'x48"'x60"") {lin ft)

. Pallats (Dunnage)

. Pallet Truck

Battery Charger

Waelkie Forklift

. Desk & Chair

Subtotel

Ao BEwN -

Day Stores & Non Food Storss Area
1. Non Food Shelving
2. Day Stores Shalving

Subtotal

jssue & Ingredisnt Aree
1. §t, Steel Counter
W/12" Backsplash {lin ft)
W/Self Draining Edge
W/1B" Sink
W/Undershelf Bins
W/Drawer

TABLE C-4

Equipment List - 260 Beds

Improved
Conven- Cook-Chill
tional Convenisnce {Buik}
1 $ 2300 1 § 2300 1 § 2300
1 - 1 - 1 -
1 600 1 800 1 600
2 800 2 BOO 2 80O
1 600 1 600 1 600
5 150 10 300 5 160
1 - 1 - 1 -
1 250 1 250 1 250
2 200 . 2 200 2 200
$ 4900 $ 5050 4900
Shared with Hospitel Waste Holding
1 450 1 450 1 450
$ 450 $ 450 450
20 2800 1B 2520 20 2800
5 150 4 120 150
1 400 1 400 1 400
] - 1 = 1 -
$ 3350 $ 3040 3350
6 700 5 700 5 700
10 1400 g9 1250 10 1400
$ 2100 $ 1960 2100
B 1000 B 1000
2 200 2 200

A =t ocd ] = A b = -

Ready
Foods
{Bulk)

2800

150

700
1400

$ 2100

1000

200

-




Issue & Ingrediant Ares {cont'd}
2. Overshelf {12} - (lin )
3. Mobile 8ins W/Covers
4. 8Batch Carts —
Sakery Rack {18"x26"'x60")
6., Shalving {Spices, Sm, Food Items)
18" Mobile
. 8ag Dispenser
. Portabla Electric Can Opener
8. 8ench Scala, Table Top, Digital
Raadout, Matric & Avoirdupois to
9. 8anch Scala to 226 kg
10. Spica Scala {Portion Scala)
Metric & Avoirdupois to 1 kg
11. Refrigerator, Reach-in
{No. of Compartments)

12. Freezar, Reach-in {No. of Compartments)

13. Trash Receptable

14, Utility Cart

15. Platform Truck {Bulk Stores, Trash}

16. Can Crushar

17. Compactor

18. Hand Sink W/Wrist 8lade Faucets &
Towel & Soap Dispenser

Subtotal

Rough Prep. (Vegatable Prep.) Area

1. St. Steel Work Counter
W/12" Backsplash {lin ft)
W/3-Compartment Sink
W/Right Hand Drainboard
W/Waste Disposal

2. Root Veg Peelar on Fixed Stand

3. Cabbage Corer, Portable

4. Bench Platform Scale to 12 kg,
Metric & Avoirdupois

—_———

TABLE C—-4
Equipment List — 260 Beds

Iimproved Ready
Conven- Cook-Chill Foods
tional Convanisnce {Bulk} {8ulk}
8 $ 150 6 $ 150 6 § 150
5 700 6 850 6 850
8 1800 8 1800 8 1800
L
4 260 4 20 4 250
1 250 1 260 1 250
1 400 1 400 1 400
12 kg
1 500 1 500 1 500 1
1 300 1 300 1 00
4 4000 4 4000 4 4000
2 2250 2 2250 2 2250
1 50 1 50 1 50
1 200 1 200 1 200
1 400 ? 400 1 400
1 250 1 250 1 250 1
$12700 $ 12850 $ 12850

12 3250 12 § 3280 12 3250 12 3250

1 100 1 1100 1 1100 1
- - -_ 3
1 500 1 500 1 500 1 500 4
E
3
!
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TABLE C—4

Equipment List — 250 Beds

Improved Reedy
Convan- Cook-Chill Foods
tonal Convenisnce (Bulk) (Bulk)
Rough Prap. (Vegetable Prep.) Area
5. Food Curter, Counter Top 1 $1700 1 § 1700 1 $ 1700 1 § 1700
6. Storege Cabinet (lin ft) 3 450 3 450 3 450 3 450
3 7. Cart (Bakery Reck) 4 900 2 226 4 900 4 900
y B. Ingredient Tubs, Stack & 12 240 8 120 12 240 12 240
Nest (2ft%)
1 9. Pletform Truck for ingred. Tubs 1 400 1 400 1 400
10. Mobile Shelving for Container 3 350 3 350 3 »0 3 350
{ Storage, 24" x72""h {lin ft)
1 11. Work Counter W/12" Becksplash (lin ft} 7 1100 7 1100 7 1100
! W/Sinks — 2Compartments etend Yes
‘ W/Disposer in Sink 1350 1350 1350
Subtotal $11340 $ 6595 $ 11340 $ 11340
E!' Refrigarator Ares
1. Normal Welk-in Refrigerator 260 16500 210 13750 260 16500 260 16500
i (35°F} W/St. Steel Mobile

Shelves, Dunnege Recks & Certs — (sq ft)

2, Low Tempersture Walk-in Refrigerator 240 17700 120 7500 240 17700 240 17700
{-10°F} W/St. Steel Mobile
Shelving, Dunnage Racks, & Certs (ft?)

3. Holding Refrigerator (35°F, 3 days) 100 6900
Storage Containers 4100
4. Holding Refrigerator (-10°F, 15 deys) 450 31300 140 10800 625 44100
Storage Containers 20700
5. Blast Freezer — Roll-in {-50°F) 1 2260
Carts 1 250
6. Blast Freezer Welk-in (-50°F) 4 4000
Certs 4 1000
7. Pre Cooler Refrigerator (35°F) 4 3600 4 3600
Walk-in
8. Tempering Refrigeretor (38°F)
Roll-in {Compartments) 2 2650
Certs 2 500
9. Tempering Refrigerator (38°F)
Walk-in 7 5300 7 5300
Carts 7 1750 7 1750
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TABLE C—4
Equipment List — 260 Beds
3
‘ Improved
Conven-
tional Convenience
Refrigerator Area {(cont’d)
10. Patient Staging Refrigerator {36°F)
Roll-in Compartments 1 ¢ 1850 2 $ 2650
] Carts 1 250 2 500
11, Patient Tray Delivery Cart Holding 130 8500
Refrigerator {36°F} (ft%)
Subtotal $36300 $ 71280
Cold Preparation Area — Preportioning
Salads, Cold Plates, Sendwich Assembly
1. Steel Counter W/12" 8acksplash {lin ft) 13 2550 12 2450
W/2 Compartment Sink
W/Disposer {1 H.P.)
W/Over & Under Shelf
2. Mobile Work Table {3 to 4 ft} 6 2400 q 1600
3. Portioning Convayor = =
4, Mobile Supply Cart W/Worktop 6 1200 6 1200
5. Slicer W/Stand 1 1800 1 1800
6. Mixer W/Stand (20-qt) 1 1650 1 15650
i 7. Refrigerator, Reach-in {Compartment) 4 4200 4 4200
8. Refrigerator, Walk-in (Included in
! Normal Temp Allocation)
9, Freezer, Reach-in (Compartments} 2 2250 2 2250
10, Cart {Bakery Rack) 4 800 4 800
11. Container Storage Mobile Shelves {linft) & 700 6 700
12. Dish Racks or Dollies 3 400 3 400
) 13. Trash Receptacles 1 80 1 50
Subtotal $17800 $ 17000
Special Diets/Nourishment Station
1. Work Counter W/12" 8acksplash {lin ft} 10 1600 10 1600
W/One Compartment Sink
W/3 Drawers
W/Undercounter Shelf
2. Qverhead 12" shelf W/Recipe Rail {lin ft} 6 160 6 150
3. Blender 1 300 1 300
4. Refrigerator, Roll-in {Cart Capacity) 1 1860 1 1860
}
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Cook-Chill
{Bulk)

2 $ 2650
2 500
130 8500
$ 76800

13 2650
6 2400
6 1200
1 1800
1 1550
4 4200
2 2250
4 800
6 700
3 400
1 50
$ 17900

10 1600
6 150
1 300
1 1850

2

13

F ey . T )

- WA

10

Ready
Foods
(Bulk}

$ 2650

8500

$126300

2550

2400

1200
1800
1550
4200

2250
700

400
50

$ 17900

1600

1560
300
1850
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TABLE C-4

Equipmant List — 260 Beds

Improved
Conven-
tional
Special Dists/Nourishment Station {cont'd)
i 5. Refrigeretor, Reach-in (Compartments) 2 $ 2100
6. Portion Scale 1 300
; 7. Microwave Oven =
i B. Storege Cabinet (linear ft) 3 600
] 9. Film Dispenser, Wall Mounted 1 20
- 10. Disposable Cup Dispenser, Well Mount 3 80
11. Label Dispanser, Well Mount 1 K 4]
12. Utility Cart, Undercounter 1 200
13. Tresh Receptacle 1 50O
14. Hand Sink W/Wrist Blede Faucets
Subtotel $ 7200
Hot Craparation Area
1. Renge, Conventionel 4 1200
{Heeting Positions)
2. Rangs, Hot Top {lineer ft) 4 1900
3. Range, Griddle Top (lineer ft) 3 1360
4. Broiler-Grill Comb. {lineer ft) 4 2100
] 5. Oven, Convection (Compartments) 4 5500
6. Oven, Convection, Roll-in
7. Fryer W/Spreader, Fat Filter 1 2100
B. Broiler -
] 9, Breising Pen 1 2150
10. Steamer, Convection (Compartments) 1 2600
! 11. Steamer, Pressure {Compartments) 1 1300
- Kettles, Wall-Mounted, Ball Valve Drain
12. 80-Gatl. Tilt
13. 680-Gal. Tilt 1 4600
14, 40-Gal. Tilt 1 4000
15. Mixer for Kettle, Swing Away 1 6000
16. Matered Cold Water Supply 1 200
4
]
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Convanience
2 $ 2100
1 00
3 600
1 20
3 80
1 30
1 200
1 B0
Shared

$ 7290
2 2750
1 2150
1 1300

Resdy

Cook-Chill Foods

{Builk} (Bulk)
2 $ 2100 2 $ 2100
1 00 1 300
3 600 3 600
1 20 1 20
3 80 3 20
1 30 1 0
1 200 1 200
1 60 1 50
$ 7290 $ 7290

3 1350 3 1350
4 2100 4 2100
4 6500 2 2750

i 6000
1 2100 ] 2100
1 2160 1 2150

1 1300 1 1300

1 4600 1 4600

|
1
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Improved

Conven-
tional

Hot Prepanation Ares (cont'd)

17. Circuleted Cold Water System -
For Kettle Cooling

18. Floor Grete Dreins Kettle, Yes
Table Top, Tilting, W/ Weter
Supply, Drein Trough, Stiding Dumptrey

19, 10Ot Kettle 1

20. 20-Qt Kettle 1

21. 40-Qt Kettle

22. Cook's St, Steel Table (lin ft) 10
W/1 Sink & Disposer Yes
W/3 Drawers & Undershelf Yes

23. Mobile Work Teble 4

24. Underteble Utility Cart, St. Steel 2

25. Pot Rack, Wall Mounted 4
2 Tier {lin ft)

25. Pan Storege Shelf, Mobil {lin ft) 4

27. Cook’sRefrigerator, Reach-in 2
{Compariments)

28. Cook'sFreezer, Reach-in (Companiments) 2

29. Hand Sink W/Wrist Blade Faucets Yes

30. Exheust Hood, Selfcleaning with

Fire Prot. {lin ft)

31. Floor Mixer {qt) 80
32. Slicer on Mobile Stand 1
33. Trash Receptacle 2
34. Hot Storage Cabinet, Mobile 2
Subtotal
Baking & Pastry Area
1. Ovens, Convection {No. of Compartments) —
2. Ovens, Beke, Rotary - 16-Pen 1
3. Mixer Kettle W/Ball Drain Velve, 1
30-Gel Tin

$ 1400
1400

2000

700
400
200

700
2200

2550
3750

3900
1800

100
1400

$87500

8800
6000
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TABLEC-4

Equipment List — 250 Beds

Convenience

Yes

1 $ 1400

2 3400

B 1800

1 200

3 150

3 660

2 2200

2 2550
Yes

13500

60 3350

1 1800

2 100

$ 37300

2 2750

Cook-Chill
{Bulk)

Yes

1 $ 1400

1 1700

10 2000
Yes
Yes

4 700

2 400

4 200

4 700

2 2200

2 2550
Yes

28500

80 3900

1 1800

2 100

$ 77650

1 8800

1 6000

Yos

Ready
Foods
{Bulk)

$ 1400
1700

700

700
2200

2550

28500

1800
100

$ 80900

8800

—_




TABLE C—4

" Equipment List — 250 Beds

Improved Reedy
Conven- Cook-Chill Foods
tions! Convenience {Bulk) {Bulk)

Baking & Pastry Arsa {cont'd)
4. Kettle, Teble Mount Tilt 10 $ 1450 10 $ 1450 10 $ 1480
W/Drain Trough, Sliding Dumptray
& Water Supply (qt)

5. Bakers Renge, 2:-Burner 1 660 1 660 1 660
8. Fryer W/Donut Attach,, 1 2700 1 2700 1 2700
Speeader & Fat Filter
7. Floor Grate for Kettles Yes Yeos Yes
8. Exhaust Hood Seifcleaning ] 3700 5 3700 5 3700
W/Fire Prot, {lin ft)
9. St. Steel Work Table (lin ft} 8 950 8 § 9560 8 950 8 950
W/Sink 1 Compartment
3 10. Overshelf W/ Racipa Rail (lin ft) 6 60 6 50 8 50
11. Mixer, Floor-Mounted {qt) €0 33s0 60 3350 80 3350
12. Mixer W/Stand (qt) 5 1100 5 1100 5 1100
E 13. Pot Rack, Mobile (lin ft) 4 150 4 150 4 150
14. Ccoling Rack, Butterfly 1 200 1 200 1 200 1 200
i 16. Cart, Baker Racks 2 500 2 500 2 500 2 500
16. Refrigerator, Reach-in (Compartments) 2 2100 2 2100 2 2100
3 17. Liility Cart, Undercounter 1 200 1 200 1 200 1 200
18. ingredient Bins 2 200 2 200 2 200
19, Bakers Scale 1 750 1 750 1 750
20. Teash Receptacies 1 50 1 60 1 60 1 50
Subtotal $32900 $ 4650 $ 32900 $ 32900
Meat Shop
1. Trim & Trask Recepiacles 2 100 2 100 2 100
2. St Steel Tatle B 1100 B 1100 8 1100

W/2-Compartment Sink (lin ft)
W/Built-in Grinder, Undertable

3. Platform Floor Scale, Mobile

4. Portable Meat Cutting Tebla (lin ft}
W/Resilient Wood Top

1500

1500 1 1500
1 1600

88
88
8

5. Patty Former 1 1700 1 1700 1 1700

8. Utility Cart 1 200 1 200 1 200

7. Platform Hand Cart 1 150 1 150 1 150

B. Hose Station W/Detergent njector 1 200 1 200 1 200

9. Knifa Rack, Magnetic 1 100 1 100 1 100
10. Hand Sink W/Wrist Blade Controls 1 350 1 350 1 as0
11. Butcher Peper Dispensaer, Wall 1 80 1 50 1 &0
12. Meat Lugs 4 100 4 100 4 100
13. Walk-in Refrigarator, Walk-in

Freezer (Included w/Allacation)
Subtotat $ 7750 . $ 7750 $ 7750




TABLEC—4

Equipment List — 260 Beds

Improved
Conven-

Portioning & Packaging Arsa

1. 10" Mobhile Portioning Conveyor

Shared W/Finish Prep.

. Mobile Portioning Table {lin f1}
. Utility Cant
. Mobile Cart, Cooler Backup
. Preportioning Scale —

Over/Under 10 kg (Bulk Pan}
Tray Conveyor Shered W/PTA
Precooler {Included in Refrig. Allotment}
Blest Freezer (Included in Refrig. Allotment}

Subtotal

bW N

o~ >

Warewsshing Arsa — Pot & Pan

1. Soak Sink for Pans {24"'x24"") 1
2. Pot Sink — 3-Compartment
W/Drainboard
3. Scrapping Table W/Disposer 6
& Owverhead Rinse Hose (lin ft)
4. Transport Racks for Soiled Pans 4
5. Floor Mats Yes

Warewshing Area — Dishware
8. Soiled Dish Bussing Racks 6
7. Dishwasher, Carousel 22

W/Dryer (lin ft)
B. Scrapping Table W/Trough, 14
Disposer & Overhead Rinse Hose (lin f1}

9. Dish Truck 1

10. Rack Dolly, Dishes & Mugs

11. Tray Dolly, Single Stack

12. Soak Sink, Utensils

13. Utensil Sorting Table (lin ft}

14. Carts for Soiled Pot Trays

= hO

tional

1200

1650

1000

2400

2750

6000
1400
300
500
550

Convenianos

14

N =5a0c

Cook-Chill
(Buik)
10 § 1200
2 400
6 1200
1 400
$ 3200
1 500
1200 1 1200
1450 6 1650
500 4 1000
Yes

2400 6 2400
25000 22 29000
2750 14 27%0
6000 10 6000
2100 6 2100
600 4 600
500 1 500
550 5 550

Shared with PTA

Yes

N = b NoO

Ready
Foods
{Butk)

$ 1200

1200

1200
1650

1000

2400

2750

6000
2100

e e i AR A ot ot gt 1
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Warewsshing Area — Dishware (cont'd)

15.
16.
17.
18.

19.

Reck Dolly or Dish Truck

Trash Receptacies

Compactor

Manual Cartwash W/Detergent
Injector

Automatic Cartwash

Subtotal

Patient Tray Assambly Area

bW A -

12,

13,

14.

15,
18.

17.

18.

. Tray Dispenser {No. of Stecks)

. Starter Unit

. Tray Conveyor (No. of Positions)
. Plate Dispenser {No. of Tubes)

. Plate Dispenser, Haated

{No. of Tubes)

. Veg. Dish Dispenser {No. of

Tubes)

. Dish Dispenser, Heated (No.

of Tubes)

. Bowl Dispenser {No. of Tubes)

. Mug Dispenser {Rack Lowerator)
10.
1.

Giass Dispenser

Preportioned Cold Food
Rack (Soup - Cold Plate)

Cold Food Table (Portioning
Wells)

Hot Food Table {Portioning
Wells)

Bread & Ambient Station
{Prewrepped)

Toaster

Milk Dispenser {Cooled
Lowerator)

Cold Beverege Station
W/Tee, Canned Soda, Juices, etc.

Hot Beverage Station
W/Coffee Urn

TABLEC—4
Equipment List - 260 Beds
lmproved
Conven-
tional Convenience

2 $ 100 2 $ 100
1 660 1 650

$48000 $ 47800
2 600 2 800
1 1000 1 1000
7 8000 4 4000
- 4 1150
4 1500 -
= 4 900
4 1300
4 1300 -
2 1300 2 1300
2 900 2 900
4 800 ] 1000

8 2800
8 3200
1 650 1 650
1 400 -
2 2000 2 2000
1 1350 1 1350
1 1800 1 1800
13

Ready

Cook-Chill Foods

{Bulk) {Butk)
2 $ 100 2 $ 100
1 660 1 650
$ 49000 $ 49000
2 600 2 600
1 1000 1 1000
4 4000 4 4000
4 1150 4 1150
4 200 4 900
2 1300 2 1300
2 900 2 200
5 1000 5 1000

g
g

1 1360 1 1350

!
}
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TASBLEC—-4

Equipmant List — 260 Beds

Improved Ready
Conven- Cook-Chill Foods
tional Convenience {Bulk) (8ulk)
Patient Tray Assembly Area (cont'd)
19. Ice Makar/Dispenser 1 $ 5500 - - -
2(Q. Ica Cream Dispenser 1 1050 - - -
{Frozen Lowerator)
Subtotal $33550 $ 19450 $ 18450 $ 19450
Dining Hall Areaa
1. Cashier — Head Count Position 1 - 1 - 1 - 1 -
{At Entrance}
2. Tray & Silvar Stand, Lowerator 3 1200 3 1200 3 1200 3 1200
{No. Stacks) Hot Food Counter/Trey
Rail
3. Sneeze Guard (No. of Wells} 7 2350 7 2350 7 2350 7 2380
4. Convection Ovan (No. of Compartments) 2 2750 2 2750 2 2750
5. Roll-in, Pass Thru — Hot Food 1 3500
Warmer (Single Cart)
6. Plate Lowerator, Heated L] 2000 L] 2000 L] 2000 L] 2000
{No. of Tubes)
7. 8owl Lowerator, Heated -] 2000 5 2000 5 2000 5 2000
{No. of Tubes} )
8. Vegetable Dish Lowerator, Heated 3 1350 3 1350 3 1380 3 1350
9. Short Order Counter W/Tray Reil 3 2800 3 2800 3 2800 3 2800
& Sneeze Guard (No, of Hot Wells)
10. Sandwich Section W/Tray Rail, 5 3700 6 3700 ] 3700 6 3700
Sneeze Guard & Cold Wells, Made
to Order (lin ft)
11. Pass Thru Refrigerator-Holder — 1 2800 1 2800 1 2800
12. Grill Flattop (lin ft) 4 1800 4 1800 4 1800 4 1800
13. Fryer W/Spreader (No. of Wells) 2 2490 2 2400 2 2400 2 2400
14, Exhaust Hood (lin ft) 7 5250 7 5250 7 5250 7 5250
15. Counter Top Steamar (Single Compart) 1 1300 1 1300 1 1300
18. Undercounter Refrigerator 1 1250 1 1250 1 1250 1 1260
17. Undercounter Freezer 1 1250 1 1250 1 1250 i 1260
18. Workcounter W/Sink (lin ft) 5 1250 5 1250 5 1260 -] 1260
19. Handwash Sink 1 250 1 260 1 250 1 250
20. Toastar (No. of Slices) 5 450 5 450 6 450 6 450
21. Bevarege Islend W/Dispensers 1 14500 1 14500 1 14500 1 14500

for Milk, Carboneted 8evereges (4},
Cold Bevarages (2], Iced Tea, Hot
Coffee, Hot Water, Cream &

Hot Chocolate

132
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Dining Hall Area (cont'd}

22. Mug & Glass .owerator (or
Disposable Dispenser)

23. Condiment Isiand W/Bread Disp.,

TABLE C—4

Equipment List ~ 260 Beds

Iimproved
Conven-
tional

3 § 1650

1 8100

Butter Disp., Partion Control Condiments

& Dressing, Chilled Water Disp., Glass
Lowerator, and Fruit, Etc.

24. Salad & Dessert island —
Chilled Bottom Shelf W/Z Above
Sheives, Undercountar Storage

25. Soft Ice Cream Dispenser

26. Dish Lowerator for Soft Serve

27. Cold Pass Thru Refrigerator —
Salads & Desserts

Subtotal

40-Bed Galley Area
1. Nourishment Station

W/6° Work Counter
W/2' Qverhead Cabinet
W/Undercounter Storage
W/Hot Water Dispenser
W/Undercounter Refrigerator
W/Undercounter Freezer
WMWork Sink
Ice Maker/Dispenser
Trash Receptacle

2. Rethermalization Transport Module

Subtotal

550

$70850

$42000

133

Convenience

3 $ 1680

26

8100

550
2800

$ 74200

42000

130000
$172000

Cook-Chill

{Bulk)

3 § 1650

1

26

8100

4450

550
2800

$ 74200

42000

Ready
Foods
(Bulk)

3 § 1680

1 8100

2800

$ 74200

130000 26 130000

$172000

$172000

s e a s i L T th
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Receiving & Shipping

TABLEC-5
Arsa Equipment Costs, 560 Beds

$ 5450 $ 5,350

Trash 450 450
8ulk Stores 9,090 8300
Day Stores & Non Food Stores 4,200 3,780
Issue & Ingredient Area 18,750 -

Rough Preparation 13,220 7,385
Refrigeration 66,150 133,530
Cold Preparation Area 22,800 21,100
Special Diet/Nourishment Station 8,690 8,690
Hot Preparation Area 113,000 44,850
8aking & Pastry 50,750 8,300
Meat Shop 8,800 -

Warewashing 68,400 64,450
Portioning & Packaging - =

Patient Tray Assembly 54,300 30,950
Dining Hall 84,550 87,450
40 8ed Galley Area 84,000 364,000
GRAND TOTAL $612,600 $779,115

134

mproved
Conventional Convenience

Cook-Chilt
{Bulk)

$ 5,450
450
9,090
4,200
18,850
13,220
133,920
22,800
8,690
104,150
50,750
8,800
70,950
4,500
30,950
87,450
364,000

Ready
Foods
(Bulk)

$ 5,450
450
9,080
4,200
19,000
13,220
228,430
22,800
8,690
104,650
50,750
8,800
70,950
4,500
30,950
87,450
364,000

$938,220 $1,033,380
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TABLEC-8
Equipment List — 550 Beds
Improved Ready
Conven- Cook Chili Foods
tionsl Convenience (Bulk} {Bulk)
Receiving & Shipping Area
1. Printing Floor Scala 1 $ 2300 1 $ 2300 1 $ 2300 1 $ 2300
2. Dock Levaler 1 - 1 - 1 - 1 -
3. Table, Inspection {3'x6'x30") 1 600 1 600 1 600 1 600
4. Pletform Hand Truck {30"'x48") 3 120G 2 800 3 1200 3 1200
§. Pallet Truck 1 800 1 800 1 600 1 600
6. Pallets 10 300 20 600 10 300 10 300
7. Desk & Chair 1 - 1 - 1 - 1 -
8. Hend Sink 1 250 1 250 1 250 1 250
9. Hand Cart 2 200 2 200 2 200 2 200
Subtotel $ 5450 $ 5350 $ 5480 $ 5450
Teash Arsa
1. Can Crusher - - - -
2. Compactor or Bulk Haul-Off Cont. Shared W/Hospital Waste Handling
3. Staging Refrigerator - - - -
4, Can Washer 1 450 1 450 1 480 1 450
Subtotal $ 450 $ 450 $ 450 $ 450
Buik Stores Area (15 Days @ Ambiant)
1. Shelving (24x48"'x60") {lin ft) 35 4900 0 4200 35 4900 3% 4900
2. Pellats {Dunnage) 13 390 10 300 13 390 13 390
3. Paltet Truck 2 800 2 800 2 800 2 800
4, Battery Charger 1 500 1 500 1 500 1 500
5. Walkie Forktift 1 2500 1 2500 1 2500 1 2500
8. Desk & Chair 1 = 1 - 1 = 1 -
Subtotal $ 9090 $ 8300 $ 0080 $ 9020
Day Stores {4 days) & Non Food Stores Area
1. Non Food Sheiving 10 1400 10 1400 10 1400 10 1400
2, Day Stores Shelving 20 /OO 17 2380 20 2800 20 2800
Subtotal $ 4200 $ 3780 $ 4200 $ 4200
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TABLE C-8

Equipmant List — 560 Beds (cont'd)

improved Ready
: Convan- Cook Chill Foods
tionsl Convanisnce {Bulk) {8ulk)
lssus & Ingredient Ares
1. St. Steel Counter W/12" Becksplesh 10 $ 1200 10 $ 1200 10 $ 1200
{lin t)
W/Shelf Dreining Edge
W/18" Sink
W/Right Hend Dreinboerd
W/Undershelf Bins
W/Drawer 2 200 2 200 2 200
2. Overshelf {12”) {lin ft) 8 200 8 200 8 200
3. Mobile 8ins W/Covers 9 1300 10 1400 1M 1660
4, 8atch Carts - Bakery Reck 12 2700 12 2700 12 2700
{18”x26"x60")
5. Shelving (Spices, Sm. Food Items) 1] 300 5 300 1) 300
18" Mobile
6. Bag Dispanser 1 250 1 250 1 250
. Porteble Electric Can Opener 1 400 1 400 1 400

7
8. Bench Scale, Teble Top, Digitel - - -
Readout, Metric & Avoirdupois to 12 kg

9. Bench Scale 10 22,5 kp 1 500 1 500 1 500
10. Spice Scale (Portion Scale) - Metric 1 300 1 300 1 300
& Avoirdupoisto 1 kg
11. Refrigeretor, Reech-In 6 6000 6 6000 6 6000
{No. of Compartments)
12, Freezer, Reach-In {No. of Compartments) 4 4500 4 4500 4 4500
13, Tresh Receptecle 1 50 1 50 1 50
14, Utility Cart 1 200 1 200 1 200
15. Platform Truck {Bulk Stores, Trash) 1 400 1 400 1 400
16. Cen Crusher - - -
17. Compactor - - -
18. Hend Sink W/Wrist Blade Feucets & 1 250 1 250 1 250
Towsl & Soep Dispenser
Subtotal $18750 $18850 $19000

Rough Prep. (Vagetebls Prep.) Ares
1. St. Steel Work Counter W/12'" 8lacksplesh 13 2000 13 2000 13 2000 13 2000
{lin §t)
W/3 Compertment Sink
W/Right Hend Drainboard
W/Wasta Disposal 1 1350 1 1350 1 1350 1 1350

136
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TABLE C-8
Equipment List — 550 Beda {cont’'d)
improved
Conven-
tionsl Convaniance
Rough Prep. (Vegetsble Prep.) Area
2. Root Veg. Peeler on Fixed Stend 1 $ 1100
3. Cabbage Corer, Portable 1 460
4, Bench Platform Scals to 12 kg, 1 60C 1 § 500
Matric & Avoirdupois
6. Food Cutter, Counter Top 1 1700 1 1700
6. Storage Cabinet {lin f1) 4 600 4 600
7. Cart {Bakery Rack) 6 1360 3 675
B. Ingredient Tubs, Stack & Nest (2 f1°) 16 320 B 160
9. Platform Truck for Ingred. Tubs 2 800
10. Mobile Shelving for Container Storage 4 400 4 400
24"'x72'h {lin ft}
11. Work Counter W/12” Becksplash {lin ft) 9 1300
W/Sinks — 2 Compartments at End Yes
W/Disposal in Sink 1360
Subtotal $13220 $ 7385
Refrigerator Area
1. Normal Walk-In Refnigerator 500 $31100 370 $22700
{35°F) W/St, Steel Mobile Shelves,
Dunnage Recks & Carts (sq ft)
2. Low Temperature Walk-In Rafngerator 460 $31%00 230 $18800
{-10°F) W/St. Steel Mobile Shelving,
Dunnage Recks & Carts {ft?)
3. Holding Refrigerator (36°F, 3 Days)
Storage Containers
4. Holding Refrigerator (16 deys, 10°F) BOO 54600
Storage Containers
6. Blast Freezer-Roll-in {-50°F)
Carts
6. Blast Freezer Welk-In {-60°F)
Carts
7. Pre Cooler Refrigerator (35°F)
Walk:In
8. Tempering Refrigerator {38°F)
Rall-in {Compartments) 17 1200
Carts 17 4250
9. Petient Staging Rafrigerator (35°F)
Roll-In {Compartments) 2 2650 3 3630
Carts 2 500 3 760
10. Patient Tray Delivery Cart Holding 280 17600
Refrigerator (36°F) (f1?)
Subtota) $66150 $133530

137

Ready
Cook Chill Foods
(Bulk) (Bulk)
1 $ 1100 1 § 1100
1 450 1 450
1 500 1 500
1 1700 1 1700
4 600 4 800
6 1350 B 1350
16 320 16 320
2 800 2 800
4 400 4 400
9 1300 9 1300
Yes Yeos
1350 1350
$13220 $13220
500 $31100 500 $3110

150
330

-

$31500 460 $31900
9700
7840
23100 1100 74800
39200
2250
250
B 6200
B 2000
5800 B 5800
17 11200
17 4250
3630 3 3630
750 3 750
17600 280 17600
$133920 $228430
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TABLE C-8

Equipment List — 650 Beds (cont‘d)

Improved Ready
Conven - Cook Chill Foods
tional Convenisnce {Bulk) (Butk)
Cold Preparetion Area Praportioning
Salads, Cold Plates, Sandwich Assembly
1. Stael Counter W/12" Backsplash 15 $ 2850 14 $ 2750 15 $ 2850 15 $ 2850
W/2 Compartment Sinks 1
W/Disposal 1 H.P.) i
W/Ovar & Under Shalf [
2. Mobila Work Table (3 to 4 ft) 8 3200 4 1600 8 3200 8 3200 1!'
3. Portioning Conveyor - - —_ -
4. 3’ Mobila Supply Cart W/Worktop 9 1800 9 1800 9 1800 ] 1800 |
5. Slivar W/Stand 1 1800 1 1800 1 1800 1 1800
6. Mixar W/Stand (20 qt) 1 1560 1 15680 1 1560 1 1550
7. Refrigerator Reach-In {Compartmants) 6 8300 6 6300 6 6300 6 6300
8. Refrigerator, Walk-In (included In
Normal Tamp Allocation)
9. Freezer Raach-in (Compartments) 2 2250 2 2250 2 2250 2 2250
10, Cart (Bakery Rack) 8 1600 8 16800 8 1600 8 1600
] 11. Container Storage Maobila Shelves (lin ft) 8 900 8 900 8 900 8 900 1
3 12. Dish Racks or Dollies 4 500 4 500 4 500 4 500
‘ 13. Trash Receptacles 1 50 50 50 50
!
4 Subtotal $22800 $21100 $22800 $22800

Special Diets/Nourishment Station
1. Work Counter W/12" Backsplash (lin ft} 12 1800 12 1800 12 1800 12 1800

1 W/One Compartment Sink
W/3 Drawers
W/Undercounter Shelf
2, Dvarhead 12" Shalf W/Racipe Rail {linft] 6 180 6 150 6 150 6 150
3. Blender 1 300 1 300 1 300 1 300 1
4. Rafrigerator, Roll-In {Cart Capacity} 2 2650 2 2650 2 2650 2 2650 b
5. Refrigerator, Raach-In (Compartments) 2 2100 2 2100 2 2100 2 2100 4
6. Portion Scala 1 300 1 300 1 300 1 300
7. Microwave Oven - - - - )
8. Storage Cabinet (lin ft) 4 800 4 800 4 800 q 800 [
9. Film Dispenser; Wall-Mountad 1 20 1 20 1 20 1 20 i
10. Disposable Cup Dispenser, Wall Mount 3 a0 3 a0 3 90 3 g0
11. Label Dispenser, Wall Mount 1 30 1 K 4} 1 K 4} ] 30
12. Utility Cart, Undarcountar 2 400 2 400 2 400 2 400
13. Trash Receptacle 1 50 1 50 1 50 1 50 3
14, Hand Sink W/Wrist Blade Faucets Shared 3
Subtotal $ 8690 $ 8690 $ 8690 $ 8690
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Hot Praperation Area

= OO~ HWN =

-

. Range Conventional {Heating Positions}
. Renge Hot Top {lin ft)

. Renge, Griddle Top {lin ft)

. Broiler-Grill Comb. {lin ft}

. Qven, Convection {Compartments)
. Dven, Convection Roll-In

. Fryer W/Spreader, Fat Filter

. Broiler

. Braising Pan

. Steamer Convection {Compartments)
. Steemer, Pressure {Compartments)

Kettles, Wall-Mounted, Ball Valve Drain

. 80-Gal. Tilt

. 60-Gal. Tilt

. Mixers for Kettle, Swing Away
. Metsred Cold Weter Supply

. Circulaiad Cold Water System

for Kettle Cooling

. Floor Grate Dreins

Kettle, Table Top, Tilting, W/Water
Supply, Drain Trough, Sliding Dump Tray

. 20-Qt Kettle
. 40-Qt Kettle
. Cook's St, Steel Table (lin ft}

W/1 Sink & Disposers
W/3 Drawers & Undershelf

. Mobile Work Teble
. Undertable Utility Cart, 5t. Steel
. Pot Rack, WalFMounted, 2-Tier

{lin ft)

. Pan Storage Shelf, Mobile {lin ft)
. Cook's Refrigerator, Reach-In

{Compartment)

. Cook & Freezer, Reach-In

{Compartments})

. Hand Sink W/Wrist Blade Faucets)
. Exhaust Hood, Self-cleaning

With Fire Prot. {lin ft)

TABLE C—8
Equipment List — 660 Beds [cont'd)

improved
Conven-
tions)
4 $ 1200
4 1900
5 2600
q 2100
1 1400
2 12000
2 3200
1 2150
1 2600
2 3350
1 5000
1 4600
1 6000
1 200
Yes
2400
10 2000
B 1400
2 400
B 250
6 1300
2 2200
2 2560
Yes

45000

Convanience

3 $ 4150

1 2150

1 2600

1 1300
Yeas

1 1400

2 3400

B 1BOC

1 200

3 150

3 650

2 2200

2 2550
Yes

16500

Cook Chill
{Bulk)

4 $1200
5 2600
4 2100
4 5500
1 6000
2 3200
1 2150
1 2600
1 1300
2 10000
1 6000

1 200

Yes
2 3400
10 2000
B 1400
2 400
5 250
6 1300
2 2200
2 2560
Yes

42000

Ready
Foods
{Bulk)
4 $ 1200
5 2600
4 2100
2 12000
2 3200
1 2150
1 2600
1 1300
2 10000
1 6000
1 200
Yes
2 3400
10 2000
8 1400
2 400
5 250
1 1300
2 2200
2 2550
Yes
42000




TABLE c—8 ]
Equipment List — 560 Bads {cont'd)
Improved Ready
Conven- Cook Chill Foods
tional Convenience {Bulk) {Bulk}
Hot Preparation Area (cont'd)
29. Fleor Mixer {qt} 80 $ 3900 80 $ 3900 80 $ 3900 80 $ 3800
30. Shicer on Mobile Stand 1 1800 1 1800 1 1800 1 1800
31. Yrash Receptacle 2 100 2 100 2 100 2 100
32. Hot Storage Cabinet, Mobile 2 1400
Subtota! $113000 $44850 $104150 $104650
3
Baking & Pastry
1. Ovens, Convection (No of Compartments) 2 2750 3 4200 2 2750 2 2750
2. Ovens, Bake, Rotary - 20-Pan 9400 9400 9400
3. Mixer Kettle W/8all Drain Valve, 1 6300 1 6300 1 6300
40-Gal Tilt
4, Kettle, Table Mount Tift W/Drain 3 1450 3 1450 3 1450

{ Trough Sliding Dump Tray &

[ Water Supply {qt}

{ 5. Baker’sRange, 2 8urner 1 650 1 650 1 650
6. Fryer W/Donut Attach., Spreader, Fat Fiiter 1 2700 1 2700 1 2700
7. Floor Grate for Kettles Yes Yes Yes
8. Exhaust Hood Self-cleaning W/Fire Prot. 60 4500 60 4500 6 4500 ]

{lin ft)

9. Baker'sTable, 6 ft Maple Yop W/3 Drawers 1 750 1 750 1 750 :

10. St. Steel Work Table (lin ft) 10 1250 8 950 10 1250 10 1250

W/Sink W/1 Compartment Yes

W/Sink W/2 Compartment Yes Yes Yes
11. Overshelf W/Recipe Rail {lin ft} 6 50 6 80 6 50
12. Mixer, Floor-Mounted {gt) 80 3900 80 3900 80 3900
13. Mixer W/Stand (gt} 10 1450 10 1450 10 1450
14. Dough Sheeter 1 2300 1 2300 1 2300
15. Pot Rack, Mobile {lin ft} 5 200 5 200 5 200
16. Proof Cabinet 1 5100 1 5100 1 5100
17. Cooling Rack, Butterfly 2 400 2 400 2 400 2 400
18. Cart, Baker Racks 3 750 2 500 3 750 3 750
19. Refrigerator, Reach-In {Compartment) 4 4200 4 4200 4 4200
20. Pie Press i 200 1 200 1 200
21. Dough Divider 1 1050 1 1050 1 1050
22. Uhility Cart, Undercounter 2 400 1 200 2 400 2 400
23. Ingredient Bins 2 200 2 200 2 200
24. Baker's Scale 1 750 1 750 1 750
25. Trash Receptacles 1 50 1 50 1 50 1 50

Subtotal $50750 $6300 $50750 $50750
140
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TABLEC-§

Equipment List — 650 Beds (cont'd}

Meat Shop Arsa

1.
2

Trim & Trash Receptacles
St. Steel Table W/2 Compartment
Sink (lin ft}

. W/Built-In Grinder, Undertable
. Platform Floor Scale, Mobile
. Portable Meat Cutting Table {lin ft)

W/Resilient Woed Top

. Portion Scale

Patty Former

., Utility Cart

. Platform Hand Cart
. Hose Station W/Detergent Injector
. Knife Rack, Magnetic

. Hand Sink W/Wrist Blade Controls
. Butcher Paper Dispenser, Wall

. Meat Lugs

. Walk-In Refrigerator Included W/
. Watk:In Freezer

Allocation

Subtotal

Portioning & Packaging

1.

oA WN

-~ O

10’ Mobile Portioning Conveyor
Shared W/Finish Prap,

. Mobile Portioning Table ({lin ft)
. Utility Cart

. Mobile Cart, Cooler Backup
Preportioning Scale - Over/Under 10 kg

{Bulk Pan)

. Tray Conveyor Shared W/PTA
+ Precooler — Included in Refrigerator Allotment
. Blast Freezer

Improved
Conven-
tional
3 $ 150
10 1300
1 1500
1 1600
6 850
1 300
1 1700
1 200
2 300
1 200
1 100
1 380
1 50
8 200
$ 8800

141

Convenience

Cook Chill
(Bulk}
3 § 150
10 1300
1 1500
1 1600
6 8680
1 300
1 1700
1 200
2 300
1 200
1 100
1 350
1 )
8 200
$ 8800
12 1500
3 800
10 2000
1 400
$ 4500

Ready
Foods
(Butk)

3 § 150

10

O = -

00 =t = b b p) =k =t A

12
3
10
1

1300

$ 8800

1500
600

400

$ 4500




TABLE c-8
| Equipment List — 650 Bads (cont'd)

[

4 I mproved Ready
Conven- Cook Chill Foods
tional Convenienca (Bulk) (Bulk)

Warewsshing Ares — Pot & Pan

1. Soak Sink for Pans (24°x24"') 1 & 500 1 $ 500 1 § 500
2. Pot Sink - 3-Compertment 1 1200 1 $ 1200 1 1200 1 1200
W/Drainboard
3. Scrapping Table W/Disposer & 6 1650 5 1550 6 1650 6 1650
Overhead Rinse Hose {lin ft)
; 4. Transport Racks for Soiled Pans 5 1250 2 500 5 1250 5 1250
] 5. Pot & Utensil Washer W/Hood & 1 5150 1 5150 1 5150 ;
Booster Heater .
6. Floor Mats Yes Yes Yos Yes .
1 Werewsshing Ares — Dishware :
] 7. Soiled Dish Bussing Racks 10 4000 10 4000 10 4000 10 4000
‘ 8. Dishwasher, Carousel W/Dryer (lin ft) 27 38000 27 36000 27 36000 27 36000
9. Scrapping Table W/Trough Disposer 19 3200 19 3200 19 3200 19 3200
& Overhead Rinse Hose {lin ft}
10. Dish Truck 1 10200 17 10200 17 10200 17 10200

7
11. Rack Dolly, Dishes & Mugs 8 2800 14 4500 14 4500 14 4900
12. Tray Dolly, Single Stack 4 800 ? 1050 7 1050 7 1050
13. Soak Sink, Utensils 1 500 1 500 1 500 1 500
14, Utensii Sorting Table {lin ft) 5 550 5 550 5 550 5 550
15. Cans for Soiled Pot Trays Shared with PTA

16. Rack Delly or Dish Truck - -
150 3 150 3 150

17. Trash Receptacles 3 160 3
18. Compactor = - - -
18. Manual Cartwash W/Detergent 1 . 650 1 650 1 650 1 650
[njector
20. Automatic Cartwash - - — -
Subtotal $68400 $64450 $70950 $70950
Patient Tray Assembly Aree
1. Tray Dispenser (No of Stacks) 4 1200 4 1200 4 1200 4 1200
2. Starter Unit 1 1000 1 1000 1 1000 1 1000
3. Tray Conveyor (No of positions) 13 15400 7 8000 7 8000 7 8000
4. Plate Dispenser (No of Tubes ) - 8 2300 8 2300 8 2300
5. Plate Dispenser, Heated {No of Tubes) 8 3000 = - -
6. Veg. Dish Dispenser (No of Tubes) - 8 1800 8 1800 8 1800
7. Dish Dispenser Heated (No of Tubes) 8 2600
8. Bowl Dispenser (No of Tubes) 8 2600 - - -
9. Mug Dispenser {(Reck Lowerator) 4 2600 4 2600 4 2600 4 2600
10. Glass Dispenser 4 1800 4 1800 4 1800 4 1800




TABLE C-B

Equipmant List — 550 Beds {cont'd)

improved Ready
Conven- Cook Chill Foods
tional Convanisnce {8ulk) {Bulk}
; Patient Tray Assembly Area (cont'd)
5 11. Preportioned Cold Food Rack (Soup- 8 $ 1600 9 $ 1800 9 %1800 9 %1800
! Cold Plate}:
12. Cold Food Table (Portioning Walls) 12 4200 12 4200 12 4200
| 13. Hot Food Teble {Portioning Wells) 12 4800
] 14. Breed & Ambient Station {Rewrapped) 1 650 1 650 1 650 1 650
15. Toester 1 400 - - -
16, Milk Dispenser {Cooled Loweretor) 2 2000 2 2000 2 2000 2 2000
17. Cold Beverege Station W/Tea, Canned 1 1800 1 1800 1 1800 1 1800
Sode, Juices, Etc,
18. Hot Beverage Station W/Coffee Urn 1 1800 1 1800 1 1800 1 1800
19. ice Maker/Dispenser 1 9000
20, Ice Cream Dispenser (Frozen Lowerator) 1 1050
Subtotal $543000 $30650 $30050 $30950
Dining Hall Area
1. Ceshier - Heat Count Position 1 - 1 - 1 - 1 -
Attendant’'s Chair, Table & Cash System
2. Tray & Silver Stand, Loweretor 4 1400 4 1400 4 1400 4 1400
{No Stacks)
3. Hot Food Counter/Trey Rail, Sneeze 7 2350 7 2350 7 2350 7 2350
Guerd {No of Wells)
4, Convection Oven (No.of Caompartments) 2 2750 2 2750 2 2750
6. Roll-In, Pess Thru — Hot Food Warmer 1 3500
{Single Cart)
6. Plate Loweretor, Heeted {No of Tubes) 9 3500 9 3500 9 3500 9 3500
7. Bowl Lowerator, Heeted {No of Tubes) 9 3500 9 3800 9 3500 g 3500
8. Vegetable Dish Lowerator, Heated 6 2700 6 2700 & 2700 6 2700
9. Short Order Counter W/Tray Reil & 4 3100 4 3100 4 3100 4 3100
Sneaze Guard (No. of Hot Welis)
10. Sandwich Section W/Trey Rail, Sneeze g 4200 8 4200 8 4200 8 4200
Guard & Cold Wells, Made to Order {lin ft}
11. Pess Thru Refrigeretor — Holder = - 1 2800 1 2800 1 2800
12. Grill Fiat Top {lin ) ] 2700 6 2700 6 2700 6 2700
13. Fryer W/Spreader (No of wWells) 3 3400 3 3400 3 3400 3 3400
14, Exhaust Hood (tin ft) 8 6000 8 6000 8 6000 B 6000
18. Counter Top Steemer (Single Compart) 1 1300 1 1300 1 1300
18. Undercounter Refrigerator 1 2500 1 2500 1 2500 1 %00
143

R | . s,




TABLE C-6

Equipment List ~ 100 Beds {cont'd)

Improved Ready
Conven- Cook Chill Foods
tional Convaniance {Bulk) {Bulk)

Dining Hall Araa {cont’'d)

17. Undarcountar Freezar 1 $ 2500 1 % 2500 1 $ 2500 1 § 2500
18. Workcountar W/Sink {lin ft) 6 1500 6 1500 6 1500 6 1500
19. Handwash Sink 1 250 1 250 1 250 1 250
20. Toaster{No. of Slices) B8 550 B 550 B8 550 B8 560
21. Baverage Island W/Dispensers 1 14500 1 14500 1 14500 1 14500

for Milk, Carbonated Beverages {4),
Cold Beverages (2},
Ica Taa, Hot Coffaa, Hot Watar,
Craam, & Hot Chocolate
22, Mug & Glass Lowarator {or Disposables 5 2750 5 2750 5 2750 5 2750

1 Dispenser)
] 23. Condiment Island W/Braad Disp., 1 8100 1 8100 1 8100 1 8100
1 Buttar Disp., Portion Control

Condiments & Dressings, Chilled

Water Disp., Glass Lowerator, and

B Fruit, etc.

24, Salad & Dessert Island - Chilled 1 4900 1 4450 1 4450 1 4450
Bottom Shalf W/2 Above Shalves,
Undercounter Storage

26, Soft Ice Craam Dispenser 1 6000 1 6000 1 6000 1 6000
26. Dish Lowerator for Soft Serva 1 850 1 550 1 650 1 550
27. Cold Pass Thru Refrigerator - 2 4100 2 4100 2 4100 2 4100

Salads & Desserts

Subtotal $84550 $87450 $87450 $87450

40-Bed Gelley Area
1. Nourishment Station W/ 14 34000 14 84000 14 84000 14 84000

6’ Work Countar
2' Ovarhead Cabinet
Undercountar Storage
Hot Water Dispenser
Undercounter Refrigerator
Undarcounter Freezer

Work Sink
lce Makar W/Dispenser
Trash Raceptacia
2. Rethermalization Transport Module 56 280000 56 280000 56 2B000OO
Subtotal $84000 $364000 $364000 $364000

144
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TABLE D-1

FUNCTIONAL SPACE ALLOTMENTS (FT?) - 100 BEDS

Improved
Conventional

Receiving & Shipping 150
Trash 80
Bulk Stores 300

Day Stores & Non Food Stores

Issue & Ingredient Area 150
Rough Preparation 150
Refrigeration/Freezing 290
Cold Preparation Area 200
Special Diet/Nourishment Station 100
Hot Preparation Area 350
Baking & Pastry 260
Warewashing 630

Portioning & Packaging -

Patient Tray Assembly 500
Dining Hall 1,750
Cart Parking/Dish Storage 100
Janitor Closet/Detergent Storage BO
Office Space _650
TOTAL 5,920
Building Costs {$85 sq. ft.)* $503,200

Convenience
150
8O

Cook-Chill
(Bulk)

150
80
300

- 150
125 150
530 460
180 200
100 100
225 325
- 260
630 630
- 105
450 450
1,750 1,750
100 100
80 80
850 650
5,390 6,120
$458,150  $520,200

Ready Foods
{Bulk)

150
8O
300

150
150
740

650
6,445

$547,825
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TABLE D-2
FUNCTIONAL SPACE ALLOTMENTYS (FT?) -- 260 BEDS
Improved CookChill Ready Foods
Conventional Convenience  (Bulk) {Bulk)
s Receiving & Shipping 200 200 200 200
Trash 100 100 100 100
8ulk Stores 520 450 520 520
Day Stores & Non Food Stores 310 100 310 310
Issue & Ingredient Area 210 - 210 210
Rough Preparation 220 160 220 220
Refrigeration/Freezing 680 980 1,000 1515
E. Cold Preparation Area 250 230 250 250
Special Diet/Nourishment Station 120 120 120 120
! Hot Preparation Area 450 300 475 475
: Baking & Pastry 320 - 320 320
h Meat Shop 180 - 180 180
' Warewashing 880 880 880 880
| Portioning & Packaging - - 150 190
Patient Tray Assembly 700 600 600 600 "
Dining Hall 2,300 2,300 2,300 2,300
t’ Cart Parking/Dish Storage 230 230 230 230
Janitor Closet/Detergent Storage 20 20 a0 80 i
Office Space 940 _1,020 1,020 _1,020 ]
@ TOTAL 8,600 _1.760 9,175 8,730
Building Cost ($85 sq. ft.)¢ $731,000 $659,600 $779,875  $827,050 :
147 ;
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TABLE D-3

FUNCTIONAL SPACE ALLOTMENTS {FT?) - - 550 BEDS

improved Cook-Chill Ready Foods :
Conventional Convenience {Bulk) {Buik) i
Receiving & Shipping 250 250 250 250
Trash 100 100 100 100 ‘
Bulk Stores 990 860 990 990
Day Stores & Non Food Stores 600 200 600 600
Issue & Ingredient Area 250 - 250 250 ]
Rough Preparation 290 195 290 290
Refrigeration/Freezing 1,120 1,800 1,960 2,780
Cold Preparation Area 300 280 300 300 5
Special Diet/Nourishment Station 150 150 150 150 |
Hot Preparation A Rea 575 350 550 550 ‘
Baking & Pastry 580 ~ 580 580 ‘
Meat Shop 260 - 260 260
Warewashing 1,320 1,320 1,320 1,320
Portioning & Packaging - - 300 340
Patient Tray Assembly 900 750 750 750
Dining Hall 3,700 3,700 3,700 3,700
Cart Parking/Dish Storage 480 480 480 480
Janitor Closet/Detergent Storage 90 90 S0 90
Office Space 1,520 1,620 1,520 1,520
TOTAL 13,475 12,045 14,440 15,300
Building Cost {$85 sq. ft.)® $1,145375 $1,023,825 $1,227,400 $1,300,500
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TABLE E-1

1 ENERGY COSTS
]
Improved 3
Area Conventional Convenience Cook—Chill (Bulk} Ready Foods (Bulk)
100 Bads
Refrigeration $714 $1.,214 $1.390 $2,214
Hot Preparation 2,944 1,141 2,013 2013
4 Dining Halt 25 368 368 368
Carts s 851 851 851
u Total $3,683 $3,574 $4,622 $5,446
250 Bads
Refrigeration $1,424 $2,245 $3,022 $4,533
Hot Preparation 5,223 2,037 3,594 3,594
Dining Hall 44 657 657 657
Carts - 2,212 2,212 2,212
Total $6,691 $7,151 $9,485 $10,996
550 Beds
Refrigeration $2,750 $4,123 $5,923 $8,318
Hot Preparation 9,871 3,850 6,793 6,793
Dining Hall 83 1,242 1,242 1,242
Carts - 4,764 4,764 4,764
Total $12,704 $13979 $18,722 $21.117
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Labor
Food
Equipment
Energy
Supplies
Total
Cost/Meal

Labor
Food
Energy
Supplies
Total
Cost/Meal

Labor
Food
Energy
Supplies
Totat
Cost/Meal

Labor
Food
Energy
Supplies
Total
Cost/Meal

1977(Base)

$447,9N
301,089
1,704
3,683
29,310
$783,757
$2.94

$324,718
452,965
3574
29,310
$810,567
$3.04

$404,074
301,089
4,622
29,310
$739,005
$2.77

$385,556
295,067
5,446
29,310
$715,379
$2.68

TABLE F-1

PROJECTED COSTS —- 100 BEDS

78

$481,223
322,185
1,820
4,051
31,308
$840,567
$3.15

$348,835
484,673
3.9
31,308
$868,747
$3.26

$433.859
322,165
5,084
31,308
$792.416
$2.97

$414,158
315,722
5,991
31,308
$787,179
$2.88

Improved
Conventional

79 80

$510,956  $541,765
3447186 368,846
1,929 2,041
4,456 4,902
33173 3,118
$895,230  §952,672
$3.36 §3.58

Convenience

$370,478  $392,951
518,600 554,902
4,325 4,757
33,173 35,118
$926,5674  $987,728
$3.48 $3.71

Cook-Chill (Bulk}

$460516  $488,044
344,716 368,846
5,593 6,152
33,173 35,118
$843,098  $898,160
$3.17 $3.37

Ready Foods (Bulk)

$439,706  $466,145
337,822 361,470
6,590 7.249
33,173 35,118
$817,201  $869,983
$3.07 $3.27

154

81

$571,961
394,666
2,151
5,392
37,010
$1,011,180
$3.80

$414,984
593,745
5,233
37,010
$1,050,972
§3.94

§515,018
394,666
6,767
37,010
$953,461
$3.58

$492,061
386,773
7,973
37,010
$923,817
$3.47

82

$601,595
422,293
2,267
5,932
39,008
$1,071,095
$4.02

$436,592
635,307
5,756
39,008
$1,116,663
$4.19

$541.519
422,293
7,444
39,008
$1,010,264
$3.79

$5617 502
413,847
87N
39,008
$979,128
$3.67

a7

$759,762
592,288
2,949
9,553
50,732
$1,415,284
$5.21

$551,949
891,051
9,270
50,732
$1,503,002
$5.64

$683,194
592,288
11,988
50,732
$1,338,202
$5.02

$653,326
580,442
14,126
50,732
$1,298,626
$4.87




Labor
Food
Equipment
Energy
Supplies
Total
Cost/Msal

Labor
Food
Energy
Supplies
Total
Cost/Meal

Labor
Food
Energy
Supplies
Total
Cost/Meal

Labor
Food
Enzrgy
Supplies
Total
Cost/Meal

1977(Base)

$691,275
534,123
4,222
6,691
51,994
$1,288,305
$2.73

$536,778
803,548
7151
51,994
$1,399,471
$2.96

$621,441
534,123
9,485
51,994
$1,217,047
$2.57

$595,360
523,441
10,996
51,994
$1,181,791
$2.850

TABLE F-2

PROJECTED COSTS ~ 250 BEDS

78

$742,302

571512

4 500

7,360

55,539

$1,381,222
$2.92

$£575,339
859,796
7.866
55,539
$1,498,540
£3.17

$666,378
571,512
10,444
55,539
$1,303,873
$2.76

$638,478
560,082
12,096
55,539
$1,266,195
$2.68

Improved
Conventional

78 80

$788,074 $835,293
611,517 654,323

4,780 6,057
8,096 8,906
58,848 62,289
$1,471,315 $1565878
$3.M $3.31
Convenience

$610,017 $645,413
819,982 984,381

8,652 9,518

58,848 62,299

$1,597,499 31,701,611
$3.38 $3.60

Cook—Chill {Bulk)

$706,709 $747 975
611517 654,323

11,477 12,625

58,848 62,299

$1,388,551 $1,477,222
$2.04 $3.13

Ready Foods {Bulk)

$677,197 $716,864
599,288 641,238
13,305 14,836
58,848 62,299
$1,348,638 $1,435,037
$2.85 $3.04
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81

$881,567
700,126
5,330
9,796
65,655
$1,662,474
$3.52

$680,062
1,053,288
10,470
65,655
$1,809,475
$3.83

$788,382
700,126
13,887
65,655
$1,568,050
$3.32

$755,710
686,124
16,099
65,655
$1,523,588
$3.22

82

$927,017
749,134
5,618
10,776
69,200
$1,761,745
$3.75

$714,230
1,127,018
11,517
69,200
$1,921,965
$4.07

$828,195
749,134
15,276
69,200
$1,661 805
$3.52

$793,969
734,153
17,709
69,200
$1,615,031
$3.42

87

$1,169,749
1,050,699
7,308
17,355
89,997
$2,335,108
$4.04

$891,343
1,580,701
18,548
89,997
$2,580,589
$5.46

$1,041,413
1,050,699
24,602
89,997
$2,208,711
$4.67

$998,798
1,029,688
28,521
89,997
$2,147,004
$454 .



Labor
Food
Equipment
Energy
Supplies
Total
Cost/Meal

Labor
Food
Energy
Supplies
Total
Cost/Meal

Labor
Food
Energyy
Supplies
Total
Cost/Meal

Labor
Food
Energy
Supplies !
Total
Cost/Meal

1977{Base)

$1,193,467
1,010,503
9,221
12,704
98,397
$2,324,262
$2.60

$853,322
1,520,225
13,979
98,397
$2,485,923
$2.78

$1.107121
1010503
18,722
98,397
$2,234,743
$250

$1,055,226
990,293
21,117
98,397
$2,166,033
$2.42

78

——=— = ———

TABLE F-3

PROJECTED CDSTS — 550 BEDS

Improved
Conventional

79 80

$1,282110 $1,361,466 $1,443,756
1,081,238 1,156,925 1,237,910
9,848 10,439 11,044
13974 15,372 16,909
105,074 111,334 117,862
$2,492,244 $2,655536 $2,827481

$2.79

$2.97 $3.16

Convenience

$914,905 $970,649 $1,027,912
1,626,641 1,740,506 1,862,341
15,377 16,915 18,606
105,674 111,334 117,862
$2,661,997 $2,830,404 $3,026,721

$2.08

$3.18 $3.38

Cook-Chill {Bulk)

$1,188,466 $1,281,742 $1,337,547
1,081,238 1,166,925 1,237 910
20,594 22,654 24,919
105,074 111,324 117 862
$2,395,372 $25%2,655 $2,718,238

$2.68

$2.85 $3.04

Raady Foods (Bulk)

$1,132,760 $1,202,658 $1,275,005
1,058,614 1,113,786 1,213,182
23,228 25,662 28,107
105,074 111,334 117,862
$2,320,676 $2473330 $2,634,126

$2.60

$2.77 $2.95
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81

$1,624,425
1,324,563
11,641
18,600
124,211
$3,003,440
$3.36

$1,084,006
1,892,705
20,467
124211
$3,221,389
$3.60

$1,411,847
1,324,563
27,411
124,211
$2,888,032
$3.23

$1,345916
1,298,072
30917
12421
$2,799,116
$3.13

82

$1,60357C
1,417,283
12,269
20,460
130,918
$3,184,500
$3.56

$1,139,198
2,132,196
22573
130,918
$£3,424,884
$3.83

$1,484,793
1,417,283
30,152
130918
$3.063,146
$3.43

$1,415526
1,388,937
34,009
130,918
$2,969,390
$3.32

87

$2,025,869
1,987,812
15,960
32,951
170,265
$4,220,587
$4.73

$1.265,051
2,980,513
36,258
170,265
$4,462,087
$4.99

$1,640,751
1,987 812
48,5€C
170,265
$3,847,388
$4.50

$1,563,673
1,848,056
54,772
170,265
$3,736,766
$4.18

m—
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APPENDIX G

Operating Data-Summer 1977
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Table G—1 is a composite of the data of those hospitals operating at workload levels
approximately equivalent to 100-, 250-, and 550-bed hospitals {i.e., 11,192 monthly meals,
39,368 monthly meals, 74,480 monthly meals, respectively}). The second section contains
the complete set of baseline data on current operations that was collected by questionnaire.
The monthly data is for Army hospital food service operations and was collected during
the Summer, 1977.
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HOSPITAL FOODSERVICE WORKLOADS — SUMMER 1977

Hospital
a. 100-Bed
Carson MEDDAC

Darnell MEDDAC
DeWitt MEDDAC

Ft. Campbell MEDDAC

Ireland MEDDAC
Irwin MEDDAC

Leonard Wood MEDDAC

Reynolds MEDDAC
Waison MEDDAC

Avg

Concept Analysis

b. 250-Bed
Eisenhower MEDCEN
Fitzsimons MEDCEN
Hayes MEDDAC
Madigan MEDCEN
Monticief MEDDAC
Womack MEDDAC
Avg

Concept Analysis

¢, 550-Bed

Beaymont
Walter Reed

Avg

Concept Analysis

TABLE G—1

Avg

Patient Load

106
172

70
173
148

83
159
114
176

133

100

256
550
411
283
231
259

332

250

447
675

561

550

Monthly Meal Workload

Patient

11,212
17,834

5,399
17,652
14,792

8,424
17,718
11,549
20,286

13,874

8,655

32,656
21,041
14,256
24,646
23,424
26,013

23,673

21,652

47110
81,388

64,249

45,433

Nonpatient

8,738
6,496
12,421
8,268
11,158
8,946
6,822
16,081
6,834

9,529

13,637

11,534
16,929
18,744
10,664
9,246
9,867

12,832

17,716

17,780
9,752

13,766

29,047

Total Meals

19,950
24,330
17,820
25,920
25,950
17,370
24 540
27,630
27,120

23,403

22,192

44,190
37,980
33,000
35,310
32,670
35,880

36,505

39,368

64,890
91,140

78,015

74,480




Composite Hospitals Operating At Time
Level Of The Concept Analysis
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Statistical Analysis of
Consumer Acceptability Ratings
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APPENDIX )

Dayroom/Dining Area Designs
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Behavioral Considerations. A discussion of behavioral and psychological requiraments is
typically not found whan a design solution is prasented. [n this case, however, tha patient
is a captive occupant and several behavioral requirements need to be appraised.

a. Social Interaction. One of the major purposes of the dayroom dining area is
to encourage patients to leave their rooms. With more and more privacy provided in
the rooms, patients are offared an opportunity for a greater degree of social interaction
in the dayroom dining area. Socialization for individuals and small groups is emphasized
through the lack of visual screens and the inclusion of lightweight and mobile furniture.

b, Choice. Rather than having the space dictate the allowable activities through
the use of partitions, immovable fixtures, and heavy fumiture, the patients using the
dayroom dining area are afforded a wide variety of choices of activities that can be
accommodated. At meal times there is a choice of table size and shape, a choice of
chair style and its fabric and color, and a choice of sitting alone or with up to three
other patients. During non-meal hours patients can socialize, read, watch television {where
provided), use tha tables for various activities, or simply sit on a sofa.

c. Flaxibility. Many coexisting activities can occur simultaneously in the dayroom
without interfering with each other. Table heights can be adjusted and the fumiture
can be rearranged so that the space is defined by the activity rather than by the furnishings.

d.  Stimulation, Extremes are avoided but colors, textures, styles, and flexibility
make the dayroom dining areas interesting and different.

Design Considaration.

a. Siza, The square footage of the proposed design solutions is approximately
that of a four-bed ward common to Army hospitals. Room depth in hospitals {measured
from corridor wall to exterior wall) varies from 18 to 26 feet. An average of 22 feet
is used as the width for the planning the dayroom dining areas. Pantries/galleys have

been located contiguous to the dayroom and are sized to accommodate typical ward galley
equipment and food carts.

b. Location. Two interior room alternatives and two corner room alternatives are
given as dayroom dining areas. The room concepts are assumed to be on a peripheral
corridor to maximize the amount of natural light and to provide a view from windows.

¢. Comfort. Three areas define comfort: (1) temperature and air quality, {2} noise
level, and (3) safety. In answer to these considerations, DoD instructions suggest a
temperature of 70°F for dining areas. Standard air purification and ventilation systems
of the hospital should be sufficient but smoking zones might be considered. Noises are

attenturated through the use of carpet, drapery, and upholstery fabrics, and standard safety
features are observed.
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d. Color. The recommended color schames are a departure from traditional Army
hospital decor. The color schamas ara based on the color of the painted walls with neutral
colors used on all but one accent wall and with complementary colors provided by carpet,
draperies, and furniture. The use of mora stimulating colors makes the atmosphere of
tha dayroom dining areas more like a restaurant or lounge than a hospital.

a. Lighting. Maximum use of natural light is provided by the windows on the
extarior walls which are augmented by two artificial lighting systems. Drapery materials
are used to filtar sunlight, to soften the hardness of the wall surface, and also to attenuate
sound. For lighting systems, rheostatic devices are used to control light levels during
non-daylight hours,

f.  Furniture. The furniture selected for the design solutions meets several criteria:
(1) seating is light enough to be easily moved into various arrangements, (2) designs are
simple so as not to make the space too ‘‘busy” or to dominate it, (3} upholstry fabric
is durable and easily cleaned, (4) seating is comfortable for extended period of time,
{B) design is aesthetically pleasing to give patients a sense of comfort and class, and (6) the
seating arrangement allows patients with restricted mobility to seat themselves and rise
easily.

Design Solutions

The layouts, Figures 1-1 and 1-2, show the floor plans of the dayroom dining areas,
the location of the galleys and the furniture arrangement (for dining purposes). The color
renderings which follow represent an artist’s conception of the finished rooms and their
color schemes; and the accompanying color charts illustrate the suogested fabrics and
materials.

a. Layouts. The floor plans illustrate the clusterings of furniture within the space.
In all solutions, the galley has been located adjacent to the corridor so that food carts
can be easily moved in and out during meal hours and that bed patients can be served
from the galley area. These layouts can be readily changed (i.e., opened) in this galley
area to provida more floor space if size requirements for equipment are reduced.

b, Randarings. In the colored sketches, the artist shows how the dayroom dining
areas can look when completed. The accompanying color information describes the fabrics
and materials by grade, color, and type,

Utilization Considerations

Appearance, behavioral constraints, and design constraints are all important
considerations. However, tha success of the dayroom dining areas will be maasured by
how well this area functions for users (i.a., both patients and health care personnel). The
functional considerations which affect proper utilization are:
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Figure ]-1. Deyroom and Dining Aree Corner Room
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Figure 1-2. Dayroom and Dining Area Interior Room SeT
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CORNER ROOM, ALTERNATIVE A: BROWNI/O

COLOR SCHEDULE: BROWN/ORANGE SCHEME
A.

CARPET:
1. Milliken: 1979 Office Park; 3 Natural Brown
2. Bigelow: Regents Stripe; 2J11-52819; Spice Brown Stripe
WALL COLORS:
1. PRIMARY WALL COLOR: Federal Standard 595a#27778 Off white
2. ACCENT WALL COLORS:
a. Federal Standard 595a#32169 Rust
b. Federal Standard 595a#30109 Brown QOrange
DRAPERY: Coral; Color King; Windance - Heather/Red
UPHOLSTERY:
1. DINING CHAIRS:
Davis; Gunsmith; Grade 45; Vinyl; GS-7 Russett
Davls; Rolf Solid; Grade 60; 100% Nylon; R-10
Davis; Hobnall; Grade 60; 100% Nylon; HB-304 Rust
Virco; Spirit of 76; Grade 3; Vinyl; Chestnut
Virco; Roval Nylon; Grade 5; 100% Nylon, Ginger
f.  Virco; Spirit of 76; Grade 3; Vinyl; Burnt Orange
2. LOUNGE CHAIRS: SAME UPHOLSTERY AS DINING CHAIRS a,b & c.
3. LOVESEAT
a.  Madison; Spirit of 76; Grade 5; Vinyl; U.S. 65 British Tan 4984
b. Madison; Spirlt of 76; Grade 5; Vinyl; U.8. 75 Chestnut 4986
¢. Madison; Erle; Grade 4; 100% Nylon; 4587 Char. Brown
d. Hiebert; Grade 1; 100% Nylon 1F/524 Rust/Black
e. Hiebert; Vinyl; v 20/2 Saddle
f.  Hiebert; Grade 1; 100% Nylon; 1F/503 Rust
WOOD FINISHES:
1. Davis; 800 Light Oak
2. Madison; Natural Oak
3. Hilebert; Clear Oak
PLASTIC LAMINATES
1. DINING TABLES: Falcon; Formica; 346, Natural Qak
2. OCCASIONALTABLES: Hiehert; Russett Leather
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D3b

FABRIC & MATERIALS: BROWN/ORANGE SCHEME
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CDHN EH HDDM ALTEHNATWEA BLUE SCHEME

COLOR SCHEDULE: BLUE SCHEME

A.

CARPET:
1. Milliken: 1972 Office Park; 6 Charcoal
2. Bigelow: Regents Row; 3L43-51940; Bark Tweed
WALL COLORS:
1. PRIMARY WALL COLOR: Federal Standard 595a#33690 Off White
2. ACCENTWALL COLORS:
a. Federal Standard 595a#35190 Light Blue
b. Federal Standard 585a#25102 Dark Blue
DRAPERY: Coral; Color King; Tone Poem- Red/White/Blue
UPHOLSTERY:
1. DPINING CHAIRS:
Davis; Gunsmith; Grade 45; Vinyl; GS-8 Black
Davis; Rolf Selid; Grade 60; 100% Nylon; R-23
Davis; Rold Solid, Grade 60; 100% Nylon; R-16
Virco; Royal Nylon; Grade 5; 100% Nylon; Black
Virco; Spirit of 76; Grade 3; Vinyl; Black
Virco; Spirit of 76; Grade 3; Vinyl; Regimental Blue
2. LOUNGE CHAIRS: SAME UPHOLSTERY AS DINING CHAIRS ab&c
3. LOVESEAT
Madison; Erle; Grade 4; 100% MNylon; 4560 Blue
Madison; Splrit of 76; Grade 5; Vinyl; U.S. 45 Reg. Blue 4966
Madlson; Erle; Grade 4; 100% Nylon; 4587 Char. Brown
Hiebert; Grade 1; 100% Nylon; 1F/623 Black
Hiebert; Vinyls; v1/2 Black and v3/2 Tahoe
Hiebert; Grade 1; 100% Nylon; 1F/593 Blue
WOOD FINISHES:
1. Davls; 800 Light Qak
2. Madison; Matural Oak
3. Hiebert; Clear Oak
PLASTIC LAMINATES
1. DINING TABLES: Falcon; Formica; 346, Natural Oak
2.  OCCASIONALTABLES: Hiebert; Russett Leather
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FABRIC & MATERIALS: BLUE SCHEME
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CORNER ROOM, ALTERNATIVE A: GREEN SCHEME

COLOR SCHEDULE: GREEN SCHEME

A. CARPET:

1. Miiliken: 1§79 Office Park; 5 Espressc Brown

2. Bigelow: Regents Row; 3L43-52370; Berber Brown
B. WALLCOLORS:

1. PRIMARY WALL COLOR: Federal Standard 595a#33717 Off White

2. ACCENTWALL COLORS:

a. Federal Standard 535a#34097 Green
b. Federai Standard 595a#34096 Dark Green

C. DRAPERY: Coral; Coior King; Sundance - Brown/Naturai
D. UPHOLSTERY:

1. DINiING CHAIRS:
Davis; Gunsmith; Grade 45; Vinyl; GS-1 Saddle
Davis; Hobnaii; Grade 60; 100% Nyion; HB-307 Olive
Davis; Rolf Solid; Grade 60; 100% Nyion; R-14
Virco; Royal Nyion; Grade 5; 100% Nylon, Chestnut
Virco; Spirit of 76; Grade 3; Viniy; Moss.
Virco; Spirit of 76; Grade 3; Vinyi; Chestnut
2. LOUNGE CHAIRS: SAME UPHOLSTERY ASDININGCHAIRS ab&c
3. LOVESEAT
Madison; Erie; Grade 4; 100% Nylon; 4541 Geid
Madison; Splrit of 76; Grade 5; Vinyl; U.8. 75 Chestnut 4986
Madison; Erie; Grade 4; 100% Nylon; 4553 Avocado
Hiebert; Grade 1; 100% Nylon; 1F/453 Brown
Hiebert; Vinyi; v21/2 Brown
Hiebert; Grade 1; 100% Nyion; 1F/553 Green
E. WOOD FINISHES

1. Davis; 800 Light Oak

2.  Madison; Natural Qak

3. Hiebert; Clear Qak
F. PLASTIC LAMINATES

1. DINING TABLES: Falcon; Formica; 346 Natural Oak

2. OCCASIONAL TABLES: Hiebert; Russett Leather
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FABRIC & MATERIALS: GREEN SCHEME




INTERIOR ROOM, ALTERNATIVE A: BROWN/ORANGE SCHEME

COLOR SCHEDULE: BROWN/ORANGE SCHEME

A

CARPET:
1. Milliken: 1979 Office Park; 3 Natural Brown
2. Bigelow: Regents Stripe; 2J11-52819; Spice Brown Stripe
WALL COLORS:
1. PRIMARY WALL COLOR: Federal Standard 595a#27778 Off White
2. ACCENTWALL COLORS:
a. Federal Standard 595a#32169 Rust
b. Federal Standard 595a#30109 Brown Orange
DRAPERY: Coral; Golor King; Windance - Heather/Red
UPHOLSTERY:
1. DINING CHAIRS:
Davis; Gunsmith; Grade 45; Vinyl; GS-7 Russett
Davis; Rolf Solid; Grade 60; 100% Nylon; R-10
Davis; Hobnail; Grade 60; 100% Nylon; HB-304 Rust
Virco; Spirit of 76; Grade 3; Vinyl; Chestnut
Virco; Royal Nylon; Grade 5; 100% Nylon, Ginger
. Virco, Spirit of 76; Grade 3; Vinyl; Burnt Orange
2. LOUNGE CHAIRS: SAME UPHOLSTERY AS DINING CHAIRS a,b & ¢.
3. LOVESEAT
Madison; Spirit of 76; Grade §; Vinyl; U.S. 65 British Tan 4984
Madison; Spirlt of 76; Grade 5; Vinyl; U.S. 75 Chestnut 4986
Madison; Erie; Grade 4; 100% Nylon; 45687 Char. Brown
Hiebert; Grade 1; 100% Nylon; 1F/524 Rust/Black
Hiebert; Vinyl; v20/2 Saddle
f.  Hiebert; Grade 1; 100% Nylon; 1F/503 Rust
WOOD FINISHES:
1. Davis; 800 Light Qak
2. Madison; Natural Oak
3. Hiebert: Clear Oak
PLASTIC LAMINATES
1. DINING TABLES: Falcon; Formica, 346, Natural Oak
2. OCCASIONAL TABLES: Hiebert; Russett Leather
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COLOR SCHEDULE: BLUE SCHEME

A. CARPET:

1.  Milliken: 1979 Office Park; 6 Charcoal

2. Bigelow: Regents Row;3L43-51940; Bark Tweed
B. WALLCOLORS:

1. PRIMARY WALL COLOR: Federal Standard 595a#33690 Off White

2. ACCENTWALL COLORS:

a, Federal Standard 585a#35190 Light Blue
b. Federal Standard 595a#25102 Dark Blue

C. DRAPERY: Coral; Color King; Tone Poem-Red/White/Blue
0. UPHOLSTERY:

1. DINING CHAIRS:
Davis; Gunsmith; Grade 45; Vinyl; GS-8 Black
Davls; Rolf Solid; Grade 60; 100% Nylon; R-23
Davis; Rold Solid, Grade 60; 100% Nylon; R-18
Virco; Royal Nylon; Grade 5; 100% Nylon; Black
Virco, Spirit of 76; Grade 3; Vinyl; Black
Virco; Spirit of 76; Grade 3; Vinyl; Regimental Blue
LOUNGE CHAIRS: SAME UPHOLSTERY AS DINING CHAIRS a,b & ¢
LOVESEAT
Madison; Erie; Grade 4; 100% Nylon; 4560 Blue
Madison; Spirit of 76; Grade §; Vinyl; U.S. 45 Reg. Blue 49€6
Madison; Erie; Grade 4; 100% Nylon; 4587 Char. Brown
Hiebert; Grade 1; 100% Nylon; 1F/623
Hiebert; Vinyls; v1/2 Black and v3{2 Tahoe
Hiebert; Grade 1; 100% Nylon; 1F/583 Blue
E. WOOD FINISHES:

1. Davis; 800 Light Oak

2.  Madison; Natural Oak

3.  Hiebert; Clear Oak
F. PLASTIC LAMINATES

1. DINING TABLES: Falcon; Formica; 346, Natural Oak

2. OCCASIONAL TABLES: Hiebert; Russett Leather
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INTERIOR ROOM, ALTERNATIVE A: GREEN SCHEME

COLOR SCHEDULE: GREEN SCHEME

A,

CARPET:
1. Milliken: 1979 Office Park: 5 Espresso Brown
2. Bigelow: Regents Row; 3L43-562370; Berber Brown
WALL COLORS:
1.  PRIMARY WALL COLOR: Federal Standard 595a#33717 Off White
2. ACCENTWALL COLORS:

a. Federal Standard 595a#34097 Green

h. Federal Standard 595a#34096 Dark Green
DRAPERY: Coral; Color King; Sundance - Brown/Natural
UPHOLSTERY:
1. DINING CHAIRS:
Davis; Gunsmith; Grade 45; Vinyl; GS-1 Saddle
Davis; Hobnail; Grade 60; 100% Nylon; HB-307 Olive
Davis; Rolf Solid; Grade 60; 100% Nylon;R-14
Virco; Royal Nylon; Grade 5; 100% Nylon, Chestnut
Virco; Spirit of 76; Grade 3; Vinyl; Moss
. Virco; Spirit of 78; Grade 3; Vinyl; Chestnut

~eoooe

2. LOUNGE CHAIRS: SAME UPHOLSTERY AS DINING CHAIRS a, b & ¢
3. LOVESEAT

Madison; Erle; Grade 4; 100% Nylon; 4541 Gold
Madison; Spirit of 76; Grade 5; Vinyl; US 75 Chestnut 4986
Madison; Erie; Grade 4; 100% Nylon; 4553 Avocado
Hiebert; Grade 1; 100% Nylon; 1F/453 Brown
Hiebert; Vinyl; v21/2 Brown

Hiebert; Grade 1; 100% Nylon; 1F/553 Green
WOOD FINISHES:

1. Davis; 800 Light Oak

2. Madison; Natural Qak

3. Hiebert; Clear Oak

PLASTIC LAMINATES

1. DININGTABLES: Falcon; Formlca; 346 Natura! Oak

2. OCCASIONAL TABLES: Hiebert; Russett Leather
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Al Matte Matte Satin
White Black Aluminum

White (Vinyl)

B. Teakwood Grained Vinyl C. Gold Brown

A2 Matte Teakwood

Matte Black

Matte
Black

FIXTURES & ACCESSORIES

FIXTURE/ACCESSORY SCHEDULE

A, TRACKLIGHTING: LIGHTOLIER
1.  Limelite Multi-Groove

a. 7101 Matte White

b. 7111 Matte White
7100 Matte Black
7110 Matte Black
7104 Satin Aluminum
7114 Satin Aluminum
oft Square
6304 Matte White
6305 Matte White .
6307 Teakwood (Vinyl)
6308 Teakwood (Vinyl)
6301 Matte Black
8302 Matte Black

»
meANTEYMSOQ0

COFFER LIGHTING: LIGHTOLIER
1. 220 Coffer: CD3-225 Teakwood Grained Vinyl
CD31212 White Acrylic Diffuser

C. LAMPS: MARSHALL STUDIOS
Lamp 101-23-D-36 Green; FG Natural Gauze Shade
Lamp 101-23-D-36 Dark Blue; FG, Natural Gauze Shade
Lamp 101-23-D-36 Gold Brown; FG, Natural Gauze Shade .
Lamp 101-45 Matte Black; 621 White Linen Shade

ujeaihe =




a. Traffic Flow, Traffic begins at the identification graphic at the entrance. Trays«
are available from the galley bussing window as the patient enters the room. From that
location the patient with his/her tray has an unhampered view of the dining tables to
choose a place to sit. When the meal is finished, trays can be returned at the galley
window,

b. Buddy System. WNon-ambulatory patients in wheelchairs and semi-ambulatory
patients on crutches or walkers can use the dayroom dining area. To facilitate the use
by all patients a buddy system is recommended. Rather than have nursing staff wheel
patients to their tables and carry their food trays, other patients can perform these duties.
These "“buddies’”” can be roommates or other willing patients who will themselves be going
for their meals. By freeing the nursing staff of this responsibility, more time can be
spent by the medical staff with bed patients who often require more assistance.

c. Food Service, Since patient tray delivery systems can provide totally assembled
trays, the bussing window may not be necessary, or desired. As mentioned earlier, any
deletion of service windows or walls result in an increase of usable floor space that can
then be dedicated to seating capacity.

The galley can be staffed for the delivery of food trays based on an average service
time of one minute per food tray which requires food service staff in the galley for
approximately 20 minutes per meal. This staff member pours drinks and hands the trays
to the patients at the service/bussing window,

d. Restrooms. For convenience and comfort, DoD instructions prescribe restrooms
in kitchen areas for both men and women staff members. While the galley area may
not be strictly classified as a kitchen area, it will be staffed by food service personnel,
Patient rooms do have toilet facilities and lavatories, but these were not intended for
public usage. In fact, their private use by the room occupant(s} is necessary for infection
control, Thus, for the convenience of patients, guests, and staff, and dayroom dining
area users, and to meet DoD requirements, public restrooms are provided.

e. Telephone. A public telephone booth is provided in the immediate dayroom
dining areas, since room telephones are not consistently placed in all Army hospitals. In
this design, the telephone booth is sound insulated and, while convenient to the dayroom
dining area, is located outside of the space itself to allow privacy in telephone conversations.
Prevailing management policies and telephone company advice will determine the inclusion
of the telephone booth.

Spacial Design Considerations

During the recovery process, the physically impaired patient confined to a wheelchair
must be able to move about as freely and with as little assistance as possible. Since
the proper care of wheelchair patients is important, the designs presented here have
foliowed the guidelines suggested by the American Standards Association in their ASA
Standard A117.1—-1861, Making Buildings and Facilities Accessible to and Usable by the
Physically Handicapped.
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In these solutions, the handicapped patient has been taken into consideration from
the outset, and not as an afterthought. For this reason, these flexible designs do not
have to be retrofitted for the physically impaired, but can accommodate any type of
patient. Equally important, these special design considerations do not represent a double
standard-if the physically handicapped can use the space, then anyone can.

Wheelchair Dimensions (Figure |-3) — The wheelchair is the basic vehicle for
non-ambulatory patients and its dimensions establish the access and design requirements.
Crutch-, or brace-supported, semi-ambulatory patients can maneuver within the space
dimensions requirements demanded by wheelchairs. The following limits are those used
by wheelchair manufacturers and were used in the design of the dayroom dining areas:

—

ii2" -7

ELEVATION

'~ 4 1/4"

THE WHEELCHAIR

Figure 1-3. Wheelchair Dimensions
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e,

Length: 42 inches

Width: 25 inches

Height of seat from floor: 19-1/2 inches
Height of armrest from fioor: 29 inches
Height of pusher handles from fioor: 36 inches

Seating. To allow wheelchairs to be able to use the dining table, 30- x 36-inch

rectangular tables are specified, as are 48-inch round tables. For comfortable access the
{following dimensions shown in Figure |—4 were used:

5-0" o WHEELCHAIR ACCESS

3-0" AMBULATORY ACCESS

]

9]
WHEELCHAIR

r-— . e e — — —
R e
5

_

Figure 1--4. Table Design
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b. Restrooms. Restrooms have been provided for patient comfort end convenience
and heve been designed according to hospital standerds which by lew must accommodate
the physicelly handicapped. While these special design considerations are important,
restrooms are carefully detailed elsewhere®® and are not repeated in this report.

c. Telephone. A public telephone hes been made a pert of the deyroom dining
area concept. This telephone is somewhat different from the conventional public booth
in that it is not usable by most physically disabled persons. The major considerations
are that a wheelchair can (1) reach the telephone, and (2) the telephone is placed so
that the dial and handset can be reached from a whealkcheir. The following illustretion

{Figure 1-5) can be used as design guidance.
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PUBLIC TELEPHONES

Figure I—5.7 Telephone Design

$6 DeChiara, J. end Cellender, J. H., Time-Save Standerds for Building Types, New York:
McGraw Hill, 1973.
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