De

GROUNDS MAINTENANCE

TIME REQUIREMENTS

by

Mark Edward Zelonis

A thesis submitted to the Faculty of the University of
laware in partial fulfillment of the requirements for the
degree of Master of Science in Ornamental Horticulture

May 1987



GROUNDS MAINTENANCE

TIME REQUIREMENTS

By

Mark Edward Zelonis

Approved:
James E. Swasey, Ph.D.
Professor in charge of thesis on behalf of the Advisory
Committee

Approved:
James E. Swasey, Ph.D.
Coordinator, Longwood Graduate Program in Ornamental
Horticulture

Approved:
Richard B. Murray, Ph.D.
Associate Provost for Graduate Studies




ACKNOWLEDGEMENTS

I wish to express my gratitude to the Longwood Graduate
Program in Ornamental Horticulture for the graduate fellowship that
has made possible the preparation of this thesis. T am grateful to
Dr. Richard Lighty, Dr. Charles Dunham, and Mr. A. William Grzham for
giving guidance and critical review in serving on my thesis committee,
to Mrs. Enola Teeter, Librarian at Longwood Gardens, for her assist~
ance in my library research, and to Mrs., Martha Parvis, Longwood
Graduate Program secretary, for her support and encouragement. T also
wish to thank those many institutions and individuals who responded to

my request for data and information on grounds maintenance activities.

Finally, I would especially like to thank my wife, Sally, for
her love, support, and patience throughout my time in the Longwood

Graduate Program and completion of this thesis.

iii



TABLE OF CONTENTS

ACKNOWLEDGEMENTS « & « v 4 v o o s o o o o & o o o o & o v o » o » 1iii
ABSTRACT . v v v v v e s v e s & 4 4 o s e e e e e e e e e e e eovd
INTRODUCTION & & v v v v e v e v e e v o e e e e e v e e e e e 1
Chapter

1. HISTORICAL BACKGROUND . . « v v« 4 v v s s o s s v o 0 o 2

2. USES FOR TIME REQUIREMENT DATA . . . . . . . - « . .+ « « « . 6

A. Planning and Scheduling 6
B. Decision~-Making 7
C. Budgeting 7
D. Priorities . . . . . . . . . 8
E Formulating Standards . . . . . . . . . . . 8
F Personnel Evaluation and Motivation 9
G. Design Considerations 10
H. Plant Evaluation . . . . 11

3. SURVEY METHODS . « + v v v 4 v o o o o o v« o o o« « « « .« 14
4., SURVEY RESULTS . . . & v v v v v v o s o 4 o o o o o « o« . 16

Flowers and GroundCOVerS . . . « « « ¢ &+ & &+ » + « « « +« » 19
Drives and Walks . . . « . « « v « ¢ v o ¢ o« v o o o 0. . 24
Shrubs . . « « v ¢ ¢ ¢ 4 4 e e h e e e e e e e e e e .. 25
ROSES « v 4 o o 4 ¢ & o s o o v s 2 e e e e e e e e 4 . . 28

0 s 10

5. ANALYSIS AND RECOMMENDATIONS . . . . . . « + « « « « « « « . 35

iv



TABLE OF CONTENTS (continued)

APPENDICES
1. Sources of Time Requirement Data for Landscape Operatioms
2. Grounds Maintenance Record-Keeping and Time Studies . .
3. Initial Letter Requesting Information .
Return Postcard Accompanying Request for Information .
4. Follow-up Letter Explaining Data Collection Methods
5. List of Suggested Maintenance Activities on which to Report
6. Grounds Maintenance Activity Reporting Form
7. Cooperating Institutions and Individuals
SOURCES CONSULTED . . . . . . . « . .

42

44

47
48

49

50

52

53

55



ABSTRACT

If grounds managers are to reduce or hold down maintenance
costs, they must utilize more objective techniques to determine time
and other costs for specific maintenance activities. Personnel inade-
quacies, financial cutbacks, equipment breakdowns, and other problems
require the manager to use this information to efficiently and effec~

tively allocate men, money, and machinery.

In this thesis, Grounds Maintenance Time Requirements, are
discussions of previous time studies and suggestions for the use of
time study data by‘grounds managers for budgeting, planning, and eval-
uating maintenance programs. New information and data gathered from
not-for-profit horticultural institutions are presented. An analysis
and interpretation of this new data and recommendations for future
studies are also included. Appendices include references for other
sources of grounds maintenance time requirement data, and record-

keeping and time studies information.
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INTRODUCTION

Man has always been concerned with the amount of time needed
to perform a particular task. No doubt the pharocahs in Egypt kept
good records of the number of stone blocks laid each year to build
their pyramids, and Chinese engineers knew how long it took to build
each section of their Great Wall. It is part of man's basic curiosity,
and need for control, to know these things. How long does it take?
Can it be done any faster? Is there an easier way? These are ques-
tions asked countless times in nearly every occupation, both by

laborers and by supervisors.

This study investigates time requirements for grounds mainten-
ance activities, a topic neglected by most researchers for many
reasons. I became aware of the need for additional information about
egrounds maintenance time requirements through my own experiences at
Arnold Arboretum, Jamaica Plain, Massachusetts, and Fuller Gardens,
North Hampton, New Hampshire, and suggestions from noted landscape
maintenance professionals. It was felt that more time values were
needed to substantiate published data and for comparing and evaluating

unreported maintenance activities.



Chapter 1

HISTORICAL BACKGROUND

No discussion of time requirements should fail to mention the
important early research done by Frederick W. Taylor. Known as the
"Father of Scientific Management", Tavlor did his first stopwatch time
studies in 1883, at the height of the worldwide industrial revolu-
tion.(l) An inventor and engineer, he strove to improve the quality
of industrial management by seeing it as an art based on scientific
principles. He strongly advocated close observation of the individual
worker to eliminate wasted motions, and thereby enhance the factory or
shop's production efficiency.(2) This provoked resentment and opposi-

tion from workers when it was carried to extremes.

Although Frederick Taylor is frequently associated with the
micro-motion technique of studying time and motion wastage, most of
this work was done in the 1910's by his close associate, Frank B. Gil-
breth.(3) By 1901, Tayler had postulated his five categories of

managerial reform embodied in his book, Scientific Management. Advo-

cating the use of unit times as the foundation of good management, he
listed it as but one of his methods. The others included: dimproved
purchase and storage methods, functional foremanship, production

control (based on a specific planning department), and incentive wage



3 .
plans.(4) Although controversial in his day, Frederick Taylor was
nevertheless responsible for many changes and improvements in produc-
tion management techniques. It is interesting to note that Taylor
spent his retirement years totally devoted to his estate, "Boxly", in
the Chestnut Hill section of Philadelphia. Here he experimented
constantly with gardening methods and patented numerous tools and

technigques.(5)

Not surprisingly, John Surtees, a cost analyst from Connecti-
cut, found in his work during the 1920's, 30's, and 40's, that the
study of costs in the nursery and landscaping field was the most

fascinating he had encountered.(6) His Service Charts on landscaping

costs give numerous time requirement values for various landscape
installation operations, and for a few maintenance activities. His
individual task breakdowns show the relative efficiency of the wvarious

methods which facilitated cost comparisons and reductions.

Owen B. Schmidt, a nurseryman formerly with the old F.D. Moore
and Sons Nursery of Narberth, Pennsylvaﬁia, produced time requirement
values based on his experience in the 1940's and 50's.(7) The values
recorded are mainly for digging, handling, and planting various sizes

of trees, shrubs, and ground covers.

Time study analysis has been and is primarily focused on land-
scape construction. Some notable contributions include Gary

Robinette's Off the Board/Into the Ground, James Griffin's Landscape

Data Manual, the National Landscape Association's Landscape Designer




4

and Bstimator's Guide, Kerr Associate's Cost Data for Landscape Con-—

struction, and The Center for Landscape Architectural Education and

Research's A Guide to Estimating Landscape Costs. A listing of North

American sources for both landscape construction and landscape main-—

tenance time requirement data will be found in Appendix 1.

The landscape maintenance industry, as a whole, has been slow
to adopt many modern management techniques, particularly those involv-
ing planning, scheduling, and cost control.(8) Only recently has
there been any serious attempt to record the same type of time
requirement values for landscape maintenance as for landscape con-
struction. Perhaps this is due to the severe financial cutbacks felt
by public gardens, parks, universities, and other institutions in the
1970's and 80's after the expansion period of the 1950's and 60's.
Most of the work in this area has been done by David E. Lofgren
through his Institute of Maintenance Research in Salt Lake City, Utah.

His findings have been reported regularly in Grounds Maintenance maga-

zine and publications of the Professional Grounds Management Society.

Additional significant studies in this field are in progress
throughout the United States and Canada. Commercial landscape con-
tractors and municipalities are the most active in gathering time
estimates data. Perhaps this is because both need to closely monitor
their labor expenses. Computer-aided data tabulation and forecasting
is now a reality, and several organizations report using these
systems. A complete listing of those reports dealing with grounds

maintenance record keeping and time studies is included in Appendix 2.
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Chapter 2

USES FOR TIME REQUIREMENT DATA

Supervisors increasingly ask grounds managers to justify main-
tenance costs of outdoor spaces. Due to personnel problems, financial
cutbacks, equipment breakdowns, and other reasons {discussed below),
the wise manager should incorporate more scientific resource manage-
ment techniques. The following are some ways in which time data and

standards can be utilized as effective management tools.

A. Planning and Scheduling

A manager's success often depends on his knowledge of work
requirements. (1) He needs planning expertise in managing budget,
labor, equipment, and materials.(2) Labor accounts for 70% to 857 of
most managers' budgets (3), so careful personnel scheduling is criti-
cal and most cost effective. Task time requirement approximations
enable managers to more accurately schedule personnel where and when
they are most needed. He must constantly compare the estimated work-

load with the available man-hours. (4)

Simple field observations of crew activity usually reveal
staffing and productivity problems. The City of Wilmington, Delaware,
made substantial personnel cost savings and improved park maintenance

quality after a maintenance case study was made of its Parks and
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Recreation Department by an outside consulting firm.{5) The San Joa-
quin County, California, Department of Parks and Recreation uses time
and motion study as the basis of an ongoing analysis of staff produc-
tivity after an overstaffing problem was revealed.(6) These and other
similar studies demonstrate that better task planning and scheduling

leads to improved productivity.

B. Decision-Making

Managers need timely, accurate information to make sound deci-
sions and to develop more efficient and effective methods.(7) Time
studies will help determine the number and type of personnel needed,
such as permanent or part—time, and skilled or unskilled. They may
enable managers to determine the cost effectiveness of contracting
particular jobs. The best maintenance technique may be determined
through use of time study information. Managers need to know which is
easier and more efficient: power tools or by hand, chemical weed con-
trol or mechanical control. An added benefit in making time studies
is involving personnel in the process of determining the best method,

thereby establishing a loyalty to the approach.

C. Budgeting

Budget preparation, forecasting, and justification are made
much easier when the required quantities of manpower, materials, and
equipment are known. Data in an easily usable form enables the mana-
ger to analyze job progress, productivity, and methods, and to project
future costs. The impact and savings from cutbacks can be analyzed

before they are made. High maintenance and under-maintained areas can
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be pinpointed. Managers will better understand their resource utili-
zation.(8) Wiser equipment purchase decisions can be made. A more
expensive piece of equipment may prove more cost—effective in the long
run. Properly kept records will help prove this. Park departments in
several cities, including Ann Arbor (9) and Anaheim (10), found know-
ing the costs of maintaining various park areas enhanced their budget-

ing position with the city.

D. Priorities

Setting priorities is closely tied with budgeting. The
manager must know where his resources should be spent. TIf cutbacks
are necessary, he must decide how and where the cuts can be made to
minimize the negative effects. The facts and figures will help deter-
mine relative priority of a task and allow administration's participa-
tion in the decision. They will also allow development of alterna-
tives and strategies. At the Morton Arboretum (11), priorities are
assigned to individual plants or groups of plants based on their

relative value, landscape function, and ease of maintenance.

E. Formulating Standards

There is much controversy surrounding setting landscape opera-
tion time standards. It is generally felt there are too many varia-
bles to set precise time standards or averages for any situation.

Time standards should be based on each manager's own particular situa-
tion, taking into account skill and motivation of workers, type of
equipment, particulars of the environment, and maintenance require~

ments of specific plants. What is unarguable is that time standards
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have been successful in aiding managers to allocate resources.

Standards may be defined in another sense as: ''Guidelines
specifying measurement of the quantitative and qualitative levels to
which maintenance tasks should be accomplished.'"(12) Besides record-
ing time to perform a maintenance task unit, there may be a qualifying
statement detailing variables such as operating conditions, and/or
plant maintenance levels. The results listed in Chapter 4 include

such variables when supplied by the reporting institutions.

To determine these quantitative and qualitative standards, a
manager must detail all of the individual component activities com-
prising an entire task, as well as the variables affecting these com-
ponents. This can serve as an operations guide for gardeners.

Studies in Ann Arbor (13) and Anaheim (14) demonstrated that standards

provide uniformity of maintenance throughout their park systems.

F. Personnel Evaluation and Motivation

Many larger organizations have found standards valuable in
personnel evaluation and motivation. In discussing effective perfor-
mance evaluation, Dunlavey states "What is necessary are measurable
job standards which must be set and adhered to. All employees should
know what these are and how they measure up against them.'"(15) Many
workers are anxious to know if they are improving; these figures give
them that information. Park supervisors in Oakland (16) and Anaheim
(17) use written work measurement standards for training and orienta-

tion, as well as for performance evaluation. For evaluation purposes



10
one should use standards developed at his own site and make sure
everyone is comfortable with the production rate figures. If utilized
properly, standards can foster better understanding between worker and
supervisor, and help maintain or improve morale. Morale is improved
by showing the employee how his/her activity contributes to the total
maintenance project effort.,{18) This increases the worker's sense of

value to the organization. (19)

G. Design Considerations

"The future of any landscape project lies almost totally in
the hands of the person who will be maintaining it."(20) This state-

ment by Glenn Black, in the first issue of Grounds Maintenance, points

out the desperate need for better communication between designers and
grounds maintenance personnel. It is in the best interest of the
landscape architect, as a professional, to insure that his design is
well maintained.
If the landscape designer is not able to convey to the main-
tenance personnel what he intends to accomplish through the
design in terms of artistic configuration, color, form, and
texture, the landscape will never reach its full potential
and his design as originally conceived probably will fail.
(21)

Landscape architects should realize the value in having accu-
rate data on the cost of maintenance operations. The easier the main-
tenance of a project, the better the chances it will be properly
installed and maintained to maturity as planned.(22) Maintenance cost

information is valuable in selling clients cost-saving features such

as mowing edges, automatic irrigation systems, mulches, etc.. The
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data can also help to design easy maintenance landscapes that require
less costly equipment, less materials, and fewer personnel. "Emphasis
must, therefore, be placed on design that reduces maintenance costs at
the outset, since capital funds are usually easier to cbtain than ade~-

quate maintenance funds.'"(23)

H. Plant Evaluation

A project at California Institute of Technology in Pasadena,
California has demonstrated how maintenance time requirement data can
be used to evaluate maintenance costs for different kinds of plants.
(24) Tt also identifies labor efficiencies that allow workers to more
easily perform their jobs. Studies such as this provide a means for
comparing plant material maintenance costs, a tremendous help in plan~

ning new or changing old landscapes.
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Chapter 3

SURVEY METHODS

In February, 1982, letters were sent to 159 botanic gardens,
arboreta, public display gardens, university grounds departments, and
municipal park departments in order to determine the existence of
previously recorded grounds maintenance activity time requirement
data, and the willingness of the institution contacted to collect
additional data (Appendix 3). Ninety~-six (96) institutions (60%)
answered the initial letter, and of those answering, 657 (62 institu-
tions) reported previously collected information to share, or

willingness to collect new information.

A mailing in May, 1982, to the institutions offering cocoperation
explained the procedure for collecting information (Appendix 4). This
mailing supplied each imstitution with a list of suggested grounds
maintenance activities on which to report (Appendix 5) and a data
reporting form devised by the author (Appendix 6). Additional copies

of the form were supplied upon request.

The reporting form sought to record as much pertinent informa-
tion as possible on each activity performed in order to show exactly

how the activity was completed. Specifically, the author wished to

14
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know what equipment was used, the skill level of the person performing
the task, how long the task took to complete, and any other factors

influencing the results.

Thirty-one (31) institutions and individuals supplied the
requested grounds maintenance activity time requirement data and other
information and suggestions to this study. Their names appear in

Appendix 7. The data accumulated in this study appear in Chapter 4.



Chapter 4

SURVEY RESULTS

The figures recorded in this chapter represent results of
landscape maintenance operations only. They are grouped into four
major maintenance activities areas common to every horticultural
institution. These major headings are: flowers and ground covers,
drives and walks, shrubs, and turf. A separate subsection on roses
was added to the shrub listings because of the large number of rose

care entries received.

Within each major heading, entries are categorized by the
particular activity involved, such as grooming, mulching, bed prepara-
tion, spraying, etc. The activities are divided further when tasks
were done by several types or sizes of machinery, such as turf mowing

or shrub spraying.

The equipment used for each activity is listed as supplied by
the reporting institution. Except for basic hand tools, the type of
equipment used for each activity may vary substantially. This fact
should be taken into consideration when using the figures. With
cerfain activities, such as turf mowing, there are many entries
listing equipment of similar size and type, although not always the

same make.

16
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Only three categories of area or unit measurement are used.
These are: (a) 1,000 square feet (ft.), (b) 100 linear feet (lin.
ft.), and (c) per plant. This was done to simplify the results and
make them easier to understand and compare. Should the reader wish
the units broken down further, simply divide the time given in min-
utes, by 1000 to determine the time required for each square foot, or
by 100 to determine the time required for each linear foot. A ''per
acre" figure is also supplied in certain instances when the values
represent results from a very large mowing operation and were reported
that way by the institution. In these few cases, a 1000 square feet

figure is also supplied for standardization and comparison purposes.

Time values, the time required to complete one unit or area unit
of activity, are supplied in minutes. Some raw data were supplied in
a relatively rough form, such as taking eight hours to mulch two acres
of paths. Other values, however, were supplied in more precise terms.
For example, one institution reported 36 minutes to edge 268 feet 10
inches of turf. Time values listed within each activity appear in

descending order.

Skill level refers to the qualifications of the person perform-—
ing the maintenance task. These levels were reported on the basis of
the relative scale supplied on the forms sent to each institution
(Appendix 6). The letter A refers to personnel having extensive hor-
ticultural training and skills. Letter B refers to personnel with

some horticultural training and skills. Letter C refers to personnel
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having little or no previous horticultural training or skills.

The column for variables and comments includes notes supplied by
the reporting institution. It describes in greater detail the activi-
ty being performed, the circumstances under which it was performed,

and the plant material being maintained.

Sources of figures supplied are not given in the following
charts. The reporting institutions were promised anonymity in regard
to any connection between themselves and the figures published, and it
is certainly not the purpose of this study to make judgements of an

institution's performance based on the figures supplied.
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Chapter 5

ANALYSTS AND RECOMMENDATIONS

The following can be said of the figures and information sup-

plied in the charts of Chapter 4:

1. The data represent information collected from thirty-one
different sources ranging in size from a two acre estate garden to a
several-thousand~acre arboretum. These same thirty-one sources util-
ize annual grounds maintenance budgets ranging from under $20,000 to
over $1,000,000. Their staffs include untrained CETA workers, newly

trained college interns, and seasoned professional horticulturists.

2. Twenty-one per cent (217%) of the figures represent activi-
ties performed several times over the course of a growing season by
the same person, using the same equipment; or they are averages of an
activity performed once each year but recorded for several years. The
remaining 79% of the figures are from activities performed and

recorded only once.

3. Except for basic hand tools, the type of equipment used
for each activity varied substantially and should be taken into consi-
deration when using the figures. With certain activities, such as

turf mowing, there are many entries listing equipment of similar size

and type, although not always of the same make.

35



36
4, Ofkthe 210 activities reported, 193 (92%) involved only
one person in the operatiomn. Where two or more people performed the
task, it is so noted in the Variables and Comments column, and the

figures then represent the rate for the appropriate number of persons.

5. Eighty-three per cent (83%) of the institutions represent-
ed in Chapter 4 supplied a Skill Level Rating for their employees
performing the reported activities. This information was sought to

give data users a clearer picture of how the task was performed.

Some of those reporting the information misinterpreted the
skill level rating, so no firm conclusions can be drawn. While the
author sought the Skill Tevel of the person performing the task, some
reported the Skill Level they thought should be required for the
activity. Some institutions' data were supplied by the employee per-

forming the activity, thereby jeopardizing the rating's accuracy.

Better defined guidelines concerning skill levels are needed
in future studies. Most cooperators ranked raking, weeding, and
mulching in the lowest Skill Level (Rating C) and pruning, planting,
fertilizing, and chemical weed control in the highest skill level

(Rating A).

This study recorded information on a wide range of grounds
maintenance activities from various institutions throughout North
America. Variations in equipmenp, worker performance, working condi-
tions, plants, and desired levels of maintenance make precise compari-

son of the results impractical. Reporting of results varied as well.
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Some of the institutions chose square footage or linear footage as
their measurement unit, while others recorded the number and size of
plants. Future studies could focus on a limited selection of activi-
ties and more fully document the conditions under which each task is

performed.

Improvements in future studies could be gained by using a per-
son of known job skills to repeatedly perform the same task over uni-
form terrain and plant material. This would standardize the time
value for each task. Once the value is reviewed and accepted by the
grounds maintenance profession, further studies could be conducted.
These investigations might study variables such as equipment type,
personnel skill level, plant species and size, or maintenance method.
In studying the effects of these changes on the standard value, one

' These 'fac-

might develop "factors of variability" or "coefficients.'
tors of variability" would be whole numbers or fractions of whole num-—
bers to be multiplied by the previously established standard value.
This would result in a reliable prediction of the task's completion

time using a variety of equipment, plants, skill levels, or operating

conditions.

The following example illustrates how this may work: Let us
assume the accepted turf mowing standard using a John Deere 214 riding
mower with a 48-inch deck is 1.50 minutes per 1,000 square feet. This
standard assumes no refueling stops, a level lawn, and no obstacles.
If the mowing deck is changed to one that cuts a 60" swath, the effi-

ciency of the mowing operation may be increased by let us say, 20%.
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A 20% dincrease in efficiency translates into a variability factor of
0.8. This variability factor may be calculated by the equation: Var-
iability Factor (or Coefficient) = (Present rate of efficiency) minus
{Change in rate of efficiency) divided by 100. [For this example:
100-(+20)/100 = 100-20/100 = 80/100 = 0.8]. 0.8 multiplied by the
original 1.50 minutes per 1,000 square feet equals 1.20 winutes (0.8 x
1.50) per 1,000 square feet, the new standard for a John Deere 214

riding mower with 60-inch deck.

This technique for determining variability factors or coeffi-
cients is commonly used with farm machinery. Please see in the
accompanying Sources Consulted listing the reference to work done by

Elms Renoll at the Alabama Agricultural Experiment Station.

It is no surprise that some time values produced by my study
vary significantly for a particular activity. The size and make of
equipment varies in all but a few maintenance activities. There are
certainly no quantitative or qualitative guidelines available for such
terms as "moderate weed infestation", "rough terrain", or "'very narrow
beds'". FEach institution has its own set of operational circumstances.
Few institutions’' maintenance departments receive high priority and an
appropriate funding level. Institutions responding to the February
1982 letter (Appendix 3) could not assist or were constrained because

of limited budget resources.

The results reported in this study should not be used literal-

ly as standards, as each institution's situation varies. The time
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requirement values found in this study have usually taken into account
the great variations in operating conditions, equipment, and producti-

vity levels.

Using the following worksheet, adapted from one developed by
David Lofgren and published by the Professional Grounds Management

Society in Grounds Maintenance Estimating Guidelines, I will show how

the study's results can be used. Data presented in this study for
mowing range from 1.25 to 5.20 minutes per 1,000 square feet for cut-
ting with a riding mower equipped with a 48-inch deck; spring rose
pruning figures vary from 1.2 to 2.4 minutes per plant; or feeding
annual beds with a Hozon applicator takes 114 to 150 minutes per 1,000
square feet. These figures may be placed into the following worksheet
(Figure 1) under column C, and using an institution's own particular
figures for Column B (Numbers and Unit of Measure) and Column E (Fre-
quencies), one sees that ranges are produced (Column G) for the

expected time for each operation during a year.

In producing a series of ranges of this type, a grounds
manager is better able to evaluate the performance of his staff,
equipment, and scheduling. Should the actual total time to complete a
task per year be near or below the low end of the established range,
the manager may wish to question the worker's thoroughness or, if
appropriate, reward the worker for an expedient job. It may also be
that a new piece of equipment was in fact a wise purchase, or that

ideal working conditions prevailed.
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On the other hand, should the total time per year be near or
above the high end of the established range, the manager may need to
search for unforeseen time-consuming variables such as inefficient
scheduling or bad weather. 1If appropriate, the manager can adjust
schedules, consider new equipment, or if necessary admonish the crew

member for taking too long.

By comparing the established ranges with his own man-hour
availability, a manager can then adjust his budget accordingly or, if
necessary, contract out part of the year's maintenance tasks. If
maintenance department budget cuts are made, he can also use the
ranges to better envision potential effects the cuts may have., Fur-
thermore, the comparison will show the manager where he may need to

work with his crew to motivate them or improve their work techniques.

The grounds maintenance activities time requirement values
accumulated by my study will provide a starting point and/or will
permit comparisons. With these values as guidelines, managers can
bracket their own individual circumstances. This will enable them to

produce their own set of in~house standards.
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SOURCES OF TIME REQUIREMENT DATA FOR LANDSCAPE OPERATIONS

Carter, Joel W. "Anaheim's Figures Sell a Budget.' Grounds Mainte-
nance, January 1983, p. 22.

Caskey, Alan R. "Landscape Work Simplification, Measurement, and
Performance Guide." Grounds Maintenance, September 1970, p. 25.

"The Elmhurst Park District -- a Maintenance Case Study.”
Grounds Maintenance, February 1977, p. 92.

Center for Landscape Architectural Education and Research. A Guide to
Estimating Landscape Costs. Reston, VA: Environmental Design
Press, 1979.

Copley, Kathy. "How to Estimate the Job." Grounds Maintenance,
January 1983, p. 10.

, and Lofgren, David. "Estimating.'" Grounds Maintenance,
February 1983, p. 18.

Ellison, C. Donald, ed. Park Maintenance Management Manual. Harris-
burg, PA: Bureau of Recreation and Conservation, 1979.

Godfrey, Robert S., ed. Building Construction Cost Data 1977. Duxbury,
MA: Robert S. Means Co., Inc., 1977.

Graham, Andrew W. "Independence National Historical Park Management
Plan." Philadelphia: Morris Arboretum of the University of
Pennsylvania, 1980.

Griffin, James M. Landscape Data Manugl. Los Angeles: Building News,
Inc., 1972.

"Grounds Maintenance Guide to: Work Simplification, Measurement,
Performance." Grounds Maintenance, February 1976, p. 30.

Kerr Associates. Cost Data for Landscape Construction. Minneapolis:
Kerr Associates, 1982.

Lefgren, David E. "Calculating Maintenance Time Requirements."
Grounds Maintenance, June 1981, p. 52.
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Appendix 1 (continued)

"Mowing Time Requirements Based on Travel Speed and Width
of Cut." Grounds Maintenance, August 1981, p. &0.

"Work Simplification, Measurement, Performance.'" Grounds
Maintenance, February 1976, p. 30.

National Landscape Association. Landscape Designer and Estimator's
Guide. Washington, D.C.: National Landscape Association, 1971.

"1968 Landscape Job Estimating Guide." Grounds Maintenance, January
1968, p. 21.

Pedersen, Bradley W. Management Planning: Projecting Costs and Tasks.
Appleton, WI: National Institute on Park and Grounds Manage-
ment, 1982.

Professional Grounds Management Society. Grounds Maintenance Estimat-
ing Guidelines. Pikeville, MD: Professional Grounds Management
Society, 1984.

Robinette, Gary O. Off the Board/Into the Ground. Dubuque, TA: Ken-
dall/Hunt Publishing Co., 1968.

Schmidt, Owen B. "Labor Time Charts of Planting." University of Dela-
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Surtees, John. Service Charts No. 3. Ridgefield, CT: John Surtees.
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Maintenance, August 1980, p. 14.

Van Dam, John. "Labor Requirement Analysis for Landscape Maintenance,”
Leaflet 21232, University of California: Division of Agricultu-
ral Sciences, 1981.
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REFERENCES: GROUNDS MAINTENANCE RECORD-KEEPING AND TIME STUDIES
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Caskey, Alan R. "The Elmhurst Park District -- A Maintenance Case
Study.'" Grounds Maintenance, February 1977, p. 92.
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"Scheduling Work Projects.'" Grounds Maintenance, April 1970,
p. 20.

"Staffing Charts and Manning Tables." Grounds Maintenance,
May 1978, p. 42.
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Appendix 3. Initial Letter Requesting Information

UNIVERSITY OF DELAWARE

NEWARK, DELAWARE
19711

LONGWOOD PROGRAM IN ORNAMENTAL HOATICULTURE
157 AGRICULTURAL HALL Fabruary 24, 1932
(302} 728 2517

Richard Mahone,Director of Landscape
Colonial Williamsburg

P.0. Box C

Williamsburg, VA 23185

Dear Dick:

As grounds managers are increasingly being asked to reduce the costs
of maintaining the areas under their contrel, there i3 a need to
incorporate more scientific techniques to accurately determine the time and
cost requirements for specific activities. This information is also
essential to more effectively plan work schedules, and may bDe used to
measure gains in efficiency.

I am currently involved in thesls research relating to grounds
maintenance, In particular, I aim to produce a more reliable base of data
concerming time requirements for performing grounds maintenance tasks. To
date, few figures have been published, and those that have, need to be
confirmed witn other findings. In addition, I hope to standardize to some
extent tue many variables involved in performing these activities,

At this stage, I wish to know who has gathered such data in the past,
ana what general types of information have been recorded. I also wish to
determine if you, at Colonial Williamsburg would be willing to participate
in collecting data in 1982 to aid in my thesis work.

Please fill out and return the enclosed card. I would appreciate your
prompt reply, and will be contacting you at a later date should your reply
be favorable.

Thanks for your cooperation,

Sincerely yours,

Mark Zelonis
Longwood Program Fellow
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Appendix 3 (continued). Return Postcard Accompanying Request for
Information

I have gathered grounds maintenance time require-
ment data at my institution. Yes No

If Yes, the general types of activities recorded
weres

3

I'm willing to participate in collecting
1982 to aid in your thesis project.__ Ye

Name, Title

Institution
Address
Telephone
United Seates 13¢
LR v B¢
hadi-tis R
157 I : o LL U0
NEVARK, DELATARS 19711



Appendix 4. Follow-up Letter Explaining Data Collection Methods

UNIVERSITY OF DEZL 2w Al

CONGWOOD PROGRAM IN ORSNaMTHTaL mUATICULTuAER
157 AGRICULTWRAL MALL
(302) 728-3317

(8]
WA
b
SO
(g%)
[av]

.’\

evin Marshall
.mer*can Rose Soclety
.0. Box 30,000
Shreveport, LA

’U

Dear kr. Narshall:

Thanks for your offer to help me in my thesis work on
grounds maintenance. I've devised a form that includes the
basic information I'm looking for and have enclosed several
coplies for your use, as well as a sarple Torm {illed out.

If you'd like more, just let me know.

I've enclosed as suggestions a list of activifties you
might be performing at A.R.S. You needn't repe on every-
thing - nobody has time for that. But if you could perhaps
supply vood data on a few select areas or tasks, that would
be great The time you record hould include minor delays
if they occur, but not time to and from the site

hould you have any questions, Teel ree to contacli me.

49



Appendix 5

LIST OF SUGGESTED MAINTENANCE ACTIVITIES ON WHICH TO REPORT

Lawns Mowing

Feeding

Weed control

Sweeping

Leaf removal

Edging

Trimming

Shrubs Feeding

Pruning

Weed control

Mulch

Pest control
Flower Beds Prepare
Plant

Cultivate

ACTIVITIES

push mower

power mower (push & self-propelled)
rider mower

tractor

rotary or drop spreader

hand sprayer
pull or dig by hand
power sprayer

hand raking
power rake

hand raking
blower
vacuum

hand and power edger

string trimmer
chemically
hand trim

by hand
liquid feed
hand & power equipment

pull or dig by hand
hand hoe

spray chemically
granular herbicide

organic material vs. plastic
depth

spray or dust
systemic

dig, level
density

by hand or rototiller

50
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Appendix 5 (continued)

AREA
Flower Beds Feeding
Mulch
Weeding
Clean-up
Pest control
Paved Areas Sweep

Vacuum

ACTIVITIES

granular vs. liquid
organic material vs. plastic

no mulch
mulch
pre~emergence chemicals

dead-heading
staking, tying

hand sprayer
power sprayer
hand vs. machine

push or self-propelled
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Appendix 7

COOPERATING INSTITUTIONS AND INDIVIDUALS

Bayard Cutting Arboretum
Oakdale, New York

Bickelhaupt Arboretum
Clinton, Iowa

BRlithewold Gardens and Arboretum
Bristol, Rhode Island

The Bloedel Reserve
Bainbridge Island, Washington

Bowman's Hill State Wild Flower Preserve
Washington Crossing, Pennsylvania

Brigham Young University
Provo, Utah

Chanticleer
Wayne, Pennsylvania

Clark Garden of the Brooklyn Botanic Garden
Albertson, New York

Coker Arboretum
Chapel Hill, North Carolina

Cornell Plantations
Ithaca, New York

Dawes Arboretum
Newark, Ohio

Desert Botanical Garden
Phoenix, Arizona

Sarah P. Duke Gardens
Durham, North Carolina

Dumbarton Oaks
Washington, D.C.

53



Appendix 7

Fuller Gardens
North Hampton, New Hampshire

Holden Arboretum
Mento, Ohio

College of the Holy Cross
Worcester, Massachusetts

Dr. Richard W. Lighty
Kennett Square, Pennsylvania

Longue Vue Gardens
New Orleans, Louisiana

Mr. John Masengarb
The Morton Arboretum

Matthaei Botanical Gardens
Ann Arbor, Michigan

54

- (continued)

The Tyler Arboretum
Lima, Pennsylvania

Mitchell Park Horticultural Conservatory

Milwaukee, Wisconsin

Montreal Botanical Garden
Montreal, Quebec, Canada

Morris Arboretum
Philadelphia, Pennsylvania

Morton Arboretum
Lisle, 1llinois

FParks and Recreation Department
City of Newark, Delaware

New York Botanical Garden
Bronx, New York

North Carolina Botanical Garden
Chapel Hill, North Carolina

0ld Westbury Gardens
01d Westbury, New York

Sherman Library and Gardens
Corona del Mar, California
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