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PRODUCTIVITY REVIEW
OF THE
DIRECTORATE OF ENGINEERING AND HOUSING
AT
THE U.S. MILITARY COMMUNITY KARLSRUHE, F.R.G.

* % % EXECUTIVE SUMMARY * * *

1.0 BACKGROUND

‘At the direction of the U.S. Army Installation Support Activity,
Europe (USAISAE), a productivity review and management enhancement study
of the Directorate of Engineering and Housing at the U.S. Military
Community Karlsruhe, 1including the Engineer Support Division at
Germersheim, was performed by E. L. HAMM & ASSOCIATES, INC., Virginia
Beach, Virginia, during the months of August through November 1984.
2.0 OBJECTIVES

“The objectives of this study are to provide a comprehensive review
of the Directorate of Engineering and Housing at the U.S. Military
Community Karlsruhe 1including the Engineer Support Division at
Germersheim, to make tangible and intangible recommendations that will
increase productivity, and to ensure maximum effectiveness of Real
Property Maintenance Activity (RPMA) expenditures. Accomplishment of
these objectives will assist the Directorate of Engineering and Housing
in providing the necessary support to the community and specifically the
units attached to Karlsruhe and Germersheim. This support will enhance
the mission of the community through an increased state of readiness by
keeping the morale of the soldier and his family high and making

Karlsruhe a better place to live and work.\
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3.0 APPROACH

The approach used for this productivity review was to:

. Inbrief with the United States Army Installation Support
Activity, Europe (USAISAE) and representatives from the
Schweinfurt, Baumholder, and Karlsruhe Communities.

° Conduct a three week on-site visit at Karlsruhe and Germersheim
to gather data.

) Conduct a preliminary analysis of collected data and identify
potential adjustments and savings.

() Revisit the U.S. Miliary Community Karlsruhe for one week to
verify 1initial analysis and gather additional data where
required.

° Analyze data from other RPMAs to determine relative standing in
control of work requirements and find areas of potential
increased productivity.

° Compare data gathered and analyzed with that of other RPMAs.

[ Complete analysis of data and develop a draft report.

. Develop a final comprehensive report, upon receipt of comments
from USAISAE.

Prior to commencing the on-site data collection by E. L. HAMM &
ASSOCIATES, meetings were held with the DEH, Deputy DEH and
Division/Branch Chiefs, and with the workforce at Karlsruhe and
Germersheim, After these meetings, E. L. HAMM & ASSOCIATES project
personnel proceeded to review the in-house procedures and DEH management
systems as well as beginning the work sampling phase of the study.
Information gathered during other prbductivity studies was used as a
basis for comparison as appropriate. Workload and job/task assigmment
datum was collected and analyzed with the goal of identifying areas of
potential increased productivity. Extensive interviews with management
and selected shop personnel were conducted to insure that E. L. HAMM &

E-2
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ASSOCIATES understood the workload requirements and any constraints
imposed due to regulations or local customs that could effect
productivity.

4.0 SUMMARY OF MAJOR FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS

A detailed review of current operations and available data from
Fiscal Years (FY) 83 & 84 resulted in numerous findings, conclusions, and
recommendations. The major points are summarized on the following pages.

° The direct productivity work sampling results for the blue
collar work force was 66.4%. This is the highest productivity
of the 21 Real Property Maintenance activities observed by E.L.
HAMM & ASSOCIATES to date. Only Fort Sill1, Oklahoma, at 62.6%
productive and the U.S. Military Community Schweinfurt, at
60.4% productive have exceeded 60% direct productivity.

° The calculated  productive, indirect  productive, and
nonproductive percentages for the Directorate of Engineering
and Housing during the period observed were:

Indirect Non-
Total Karlsruhe DEH Productive Productive Productive
Percent 66.4% 25.4% 8.2%
Time Per Day 5h19m 2h02m Oh39m

Indirect Non-
Karisruhe Only Productive Productive Productive
Percent 66.9% 25.0% 8.1%
Time Per Day 5h21m 2hom Oh39m

Indirect Non-
Germersheim Only Productive Productive Productive
Percent 64.7% 26.4% 8.9%
Time Per Day 5h10m 2h07m 0Ohd43m

Stated in lay terms, the confidence interval is 99.73% (3
standard deviations) or the chances are approximately 9,973 out
of 10,000 that the productive, indirect productive. and

?gnproductfve percentages are within the following confidence
mits:

E-3
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Productive Productive Productive

Total Karlsruhe DEH 65.7-67.1% 25.1-25.7% 8.1-8.3%
Karlsruhe Only 66.1-67.7% 24.7-25.3% 8.0-8.2%
Germersheim Only 63.3-66.1% 25.9-26.9% 8.8-9.0%

) Based on an analysis of the work sampling results the following
percentages are recommended as a goal.

Indirect Non-
Productive Productive Productive

s Percent 68.4% 23.4% 8.2%
r Time Per Day 5h28m 1Ths2m Oh40m

i The increase in productivity represents 2.0% or 9 minutes per
day per craftsperson, a total savings of 9$23,930 or 4250
person-hours per year. There is no projected change in the
] nonproductive category. Eight point two percent is the lowest
& observed by HAMM ASSOCIATES at any activity. The increase in
{ productivity can be gained from better planning on the part of
the worker. The general lack of anticipating job tool
requirements, and putting away and getting tools before and
f after lunch 1is costing the DEH 9 minutes per day per
h craftspserson or $23,930 each year.

° The morale of the workforce is outstanding and is principly due
to the open lines of communications. The ability of the
Director to speak German is also a very positive attribute.

° Individual Job Order (1J0) variance analysis is not being
performed by the DEH Community. Accuracy of reporting work
performance is questionable in that significant amounts of work
are reported either greater or less than 10% of the estimate or
exactly as estimted. In several cases where no estimate was
made in advance, the eventual estimated hours were forced to
equal the actual hours. Recommend that the Management
Engineering and Systems Branch (MESB) prepare a weekly variance
analysis summary to be used as a performance indicator for shop
and Planner Estimator (P&E) personnel.

° Service Order (SO) datum is not being maintained correctly and
is not being analyzed. Average reported times by the
craftspersons were about 2 hours more per service order versus
actual time observed while work sampling. The SO backlog
statistics were incorrect. No average times per SO overall and
by shop are being calculated. This lack of analysis and
incorrect record keeping is having an adverse effect on the
scheduling effort. The proper assembly of information is
paramount to the production of an executable schedule.

E-4
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4 Recormend review of SO completions by shop emphasizing the
importance of charging actual time and analysis of the SO data
by shop to assist in the scheduling effort. Accurate record

'.

h keeping will enhance the schedul ing effort. -

. °
° The backlog of 1J0s is very low in some shops and nonexistant

E; in others. Recommend screening the Karlsruhe Maintenance and

Repair (M&R) project 1listing and implementing the Facility
5 Component Inspection program to buiid a 6-9 month backlog for
l the shops. .
]

] Performance indicators are provided in a separately bound
attachment to this report to assist management in measuring
performance of the DEH organization. Functionally, the
Management Engineering and Systems Branch (MESB) should be
tasked with coordinating, compiling, and anlayzing this
information. ®

° The implementation of the Integrated Facilities System (IFS) fis
in trouwble. A major application of resources is required to
meet scheduled implementation. Areas of specific concern are
the uncertainty as to what portions of IFS are to be provided, .
the training of DEH personnel in all aspects of IFS not having ®
been planned in total and accomplished, and the preparation of
information to load the system. Recommend that actions be
ijnitiated to obtain information as to what portions of IFS will
be provided, insure the required personnel are trained, and
prepare information for input into IFS. -

R —
e

. The current and past scheduling system 9{s unsatisfactory.
Al though IFS is soon to be implemented, certain procedures are
required 1{if scheduling 1is to be effective. Recommend
schedul ing criteria be developed to include scheduling targets
for 1J0s, SOs, and SO0s, sizes of jobs, available hours, what ..
jobs are available, equipment type and quantity, materials, and o
the backlog by shop. MWeekly scheduling meetings are very
important and should be chaired by either the Director or
Deputy Director.

e Buildings and Grounds, and Utilities Divisions management
personnel are expending significant effort 1in contract ®
preparation and inspection which adversely impacts upon
supervision and coordination within and between divisions.
Recommend realignment of the contract preparation and
1ns$e<1:tion functions to the Engineering Plans and Services
Division.

° The Preventive Maintenance (PM) system presently used does not
define the tasks for each team., Annual Standing Operations
Orders (S00s) are issued to each Team at Karlsruhe with a
frequency of visiting buildings/facilities once every 90 days.
The PM teams are performing self-help work in all areas of the '
community. Recommend defining and estimating the PM tasks -®

E-5
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required and issue monthly IJOs by cost accounting function.
Also recommend that the frequency of team visits be revised
according to TM5-610 and that continuing performance evaluation
be accompl ished.

° Provided comments on the DEH proposed revision of the Housing
Division organization.

- Budget Support -- consolidates responsibilities with ERMD

Budget
- Housing Referral Office -- clarify and consolidate
responsibilities between Karlsruhe and Germersheim
' - Family Housing Inspection -- Redefine dinspector
responsibilities to 1include area inspections. Support
r Housing Management Branch with component type inspections

to provide project documentation justifications.

- Leased Housing Functions -- Place under Facilities
Management Branch.

t‘ ) The current FESS communications system dis unsatisfactory and
i requires upgrading. Numerous trips are made to Mannheim for
- data input because local terminals were down as a result of
U.S. Army communications line problems. The need to {improve
FESS communications is particularly important with IFS coming
on-1ine. The 1leasing of a new communication line would
virtually eliminate the travel to Mannheim, resulting in an
annual cost avoidance of approximately $3600.

0 A review of the supply warehouse inventory showed 53% of the
1ine d{tems have 1incorrect balances compared to the FESS
inventory. An improvement in the accountability of stock 1items

will increase productivity of the workforce. Re commend
conducting a monthly inventory of 10% of the line items stocked. &
.
(] A recap of potential cost avoidance is shown below: 1
- Increase Productivity to 68.4% $23,930
)
- Eliminate travel to Mannheim for FESS _ 3,600 ‘
TOTAL PROJECTED COST AVOIDANCE $27,530 ' ]
]
[
1
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SECTION I

h PRODUCTIVITY REVIEW AND ANALYSIS
OF THE
S DIRECTORATE OF ENGINEERING AND HOUSING
AT
THE U.S. MILITARY COMMUNITY KARLSRUHE, F.R.G.

* % * INTRODUCTION * * * R

1.1 BACKGROUND ]

During August and September 1984, E. L. HAMM & ASSOCIATES, INC.
(hereinafter referred to as HAMM ASSOCIATES) conducted the initial i ]
on-site visit to perform a Productivity Review and Analysis of the e ‘}
Directorate of Engineering and Housing (DEH), U.S. Military Community -
Karlsruhe which includes the Engineer Support Division at Germersheim. ;41‘7>2
This study was conducted under contract number DACA65-84-C-0011. The ]’ ]
recommendations are the result of HAMM ASSOCIATES findings of fact and ;ﬂ;;i
opinions based on these facts. The recommendations do not necessarily ;'viij
reflect the U.S. Military Community Karlsruhe's policy. -®
1.2 PURPOSE

The purpose of this study is to determine the productivity of the L
maintenance shops including the Engineer Support Division at Germersheim ﬁ’:__i
and to make recommendations to improve the efficiency and effectiveness ?;;E*}
of the organization. 1In addition, the organization, staffing, workload ffi
and information flow of the DEH Divisions were reviewed with the purpose ff 1
of making recommendations which will improve the overall support and ;v:_
management of the maintenance force. Tangibhle and intangible :;f f;

improvements will be recommended which are cost effective and will ensure
maximum efficiency and productivity thereby insuring the maximum return

on Real Property Maintenance Activity (RPMA) expenditures.

I-1
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1.3 APPROACH
The following steps were used in the development of this study:

) Gather data on site through the use of work sampling and
extensive interviews.

° Conduct preliminary analysis of data and identify those areas
of potential increased productivity and dollar savings.

0 Compare relative data gathered and analyzed at other Army and

Navy RPMAs. ]
° Complete analysis of data and develop a draft report. -_‘.:J
r . Revisit the U.S. Military Community Karlsruhe for verification "o g
and expansion, as necessary, of data originally collected. 1
o Upon receipt of comments from U.S. Army Installation Support V;
Activity, Europe (USAISAE), develop a final comprehensive :
o report including an Executive Summary. *
' The techniques and methods used for evaluation are listed below. | . - §
e Intensive Work Sampling
e Comparative Analysis S
s N
° Solicitation of Expert Opinion R
[ Review of Historical Data . ]
° Informal Interviews T‘::Zf;;.fj?_"
i .-'.-..'-A—q
B e  General Observations T
- R
: Prior to commencing the on-site data collection, three meetings were
= conducted. The first at USAISAE Headquarters with personnel from :
B
f“_ USAISAE, Schweinfurt, Baumholder, Karlsruhe and the Vth Corps, VIIth e R
Corps and 21st Support Command. The second at Karlsruhe with DEH, Deputy
DEH, Division/Branch Chiefs, and other representatives from the Community
.
- and the third with the remaining DEH workforce. In each of the meetings, ‘r., .
. L
the purpose of the data collection, the procedures to be used, and the ".-_?;'.:f e
areas which HAMM ASSOCIATES would investigate were discussed. = ]
D
SR
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There are several methods of analysis that can be used in conducting
the work sampling portion of the productivity study. HAMM ASSOCIATES has
come to believe that the high intensity work sampling method, as
described in the Engineer Manual TB 420-1, is the most effective. Some
of the advantages of high intensity work sampling are:

) Firsthand observation of what really goes on avoids the
pitfalls of making conclusions based on hearsay information
arrived at during interviews.

® Avoids the pitfalls of basing future staffing recommendations
on past recorded data. Historically it has been found that
past records reflect not what was done or should have been
done, but rather a workload ratio similar to the skills that
existed during the period reviewed.

° While work sampling over an extended period of time, individual
craftspersons freely reveal valuable information they do not
reveal during shorter formal or informal interviews.

° While work sampling the analyst observes vast areas of the
activity.

1.4 REPORT ORGANIZATION

This report is organized in sections relating to each division that
was reviewed. Specific paragraphs in one section that may be applicable
to another division are cross referenced for ease of reading.

1.4.1 Section II Work Sampling Analysis.

This section contains all work sampling results for the total U.S.
Military Community and separately by shop at Karlsruhe and Germersheim,
This section will be referred to throughout the remaining sections.

1.4.2 Sections III through VIII are as follows:

] Sectio? I11 - Process Analysis (ERMD and related work control
areas.

(] Section IV - Engineering Plans and Services Division

I-3

A .
. B .
PN

. L
. .
P R ST )




.............

) Section V - Buildings and Grounds Division - Utilities Division
o Section VI - Housing Division

° Section VII - Supply (RPMA)

(] Section VIII - Employee Survey
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SECTION Il
PRODUCTIVITY REVIEW AND ANALYSIS
OF THE
DIRECTORATE OF ENGINEERING AND HOUSING
THE U.S. MILITARY COM‘%&ITY KARLSRUHE, F.R.G.
WORK SAMPL ING
* * & STATISTICAL ANALYSIS * * *

2.1 INTRODUCTION

A work sampling study wutilizing the "high frequency method"
(instantaneous observations at two-minute intervals) was conducted at the
U.S. Military Community Karlsruhe, Federal Republic of Germany, during
the initial on-site visit in August/September, 1984, Personnel from HAMM
ASSOCIATES observed craftspersons in the following work centers (shops):

. 01 Carpentry

) 02a Electric

° 02b Alarm

0 03 Plumbing

° 04 Sheet Metal

° 05 Paint

° 06‘ Refrigeration and Kitchen Equipment

° 09 011 Team

() 10 Preventive Maintenance

) 16 Masonry

o 19 Steam Fitters

(] 21 Entomology

A detailed statistical analysis of the work sampling results is

presented in Appendix A, page II-26, to this section.

I1-1
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2.2 OBJECTIVE

This portion of the productivity study is designed to measure the
total productive, indirect productive, and non-productive activities of
the blue collar work force. The statistics gathered in work samp’ing
analysis do not reflect the efficiency/effectiveness or skill level of
observed craftspersons. Engineering performance standards coupled with
stopwatch time studies or other methods of estimating work efficiency
must be used to determine craftpersons' ability to perform assigned
tasks. The percentage measurements presented in this report establish
the observed proportion of craft time that is spent performing tasks
which are classified as either Direct Productive, Indirect Productive, or
Monproductive. The intensive work sampling method and accompanying
statistical analysis discussed in Technical Bulletin 420-1, Chapter 3,
Section 6, was emploved to define productivity levels at the U.S.
Military Community Karlsruhe,

2.3 Definitions
Productive - Any activity which contributes directly to
altering the composition, condition,
conformation, or construction of the item
or area being repaired or altered.

Indirect Productive - Any activity performed that  renders
assistance or preparation for the
productive portion of a task. It s
necessary or required work that does not

alter the composition, condition,
conformation or construction of an item.

Idle time due to <circumstances either
controllable or uncontrollable by the
NDirectorate of Engineering that does not
contribute directly or indirectly to the
accomplishment of a craft task.

’Non-Product*ve

R I I S S P S PR P




2.4 General Analysis

Exhibit II-A, page II-5, contains a summary of the percentages and
confidence Timits for the work sampling. Exhibits II-B through II-G,
pages 1I-6 through II-17, are the summary of observations and percent by

shops, percentage by major category and relative precision, for the total

DEH and the Karlsruhe and Germersheim shops. Exhibit II-H, page II-18,
shows shop ranking by productivity category. Exhibit II-I through II-L,

pages 1I-19 and II-20, present a comparison of observations recorded at

the U.S. Military Community Karlsruhe with relative findings at other

Army Real Property Maintenance Activities. Exhibits II-M through 1I-0, ;'.l ﬁi

page 1I-21, show graphic illustrations of productivity findings by shop. S R
[

Exhibit 1I1-P, page II-22, represents a divisional productive comparison.

The total percentage distribution of the observations 1is presented in

Exhibit II-Q, page II-23. The distribution for the Karlsruhe shops and

Germersheim shops is presented in Exhibits II-R and II1-S, pages II-24 and
11-25, respectively.

2.5 HWorkforce Survey

An analysis of the employee survey is discussed in detail in Section
VIII. The survey results are shown on Exhibits VIII-A to VIII-E, pages .l
VIII-7 to VIII-15, ARRECES
2.6 Summary ]

Observations made during the work sampling at Germersheim support

work sampling findings from the Karlsruhe DEH. Due to the similarity of

sample data trends from both facilities, the analyses and recommendations i:!-3ii

=

made in the following Appendix are valid and applicable to both Karlsruhe B
and Germersheim.
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g While some aspects of the workforce are different, work sampling

findings at both facilities indicate the same or similar problem areas.

P Therefore, these craft problem areas must reflect deficiencies in the .
d
! overall Karlsruhe DEH managerial structure, rather than problems inherent ;i';'.;‘; =
i to a workforce at a particular location.
e

W ™ ra

11-4

.......................................
.................................

..........................
.........

.........




..............

EXHIBIT 11-A

SUMMARY
U.S. MILITARY COMMUNITY KARLSRUHE - -

®

° The confidence interval is 99.73% (3 standard deviations) or
the chances are 9973 out of 10,000 that the Productive,
Indirect Productive, and Nonproductive times are within the

following confidence limits:

Indirect Non-
Total Karlsruhe DEH Productive Productive Productive
Percent 66.4% 25.4% 8.2%
Time Per Day 5h19m 2h02m 0h39m iw'
Confidence Limits 65.7-67.1% 25,1-25.7% 8.1-8.3% -
Indirect Non- .
Kar1sruhe Only Productive Productive Productive L’ -
Percent 66.9% 25.0% 8.1%
Time Per Day 5h2lm 2hOm 0h39m ; ;fff
Confidence Limits 66.1-67.7%  24.7-25.3%  8.0-8.2% '"
Indirect Non-
Germersheim Only Productive Productive Productive
Percent 64.7% 26.4% 8.9% -
Time Per Day 5h10m 2h07m 0 h43 m
Confidence Limits 63.3-66.1% 25.9-26.9% 8.8-9.0%
The calculations for the percentages, relative precision, and _®
confidence Timits are contained in the following Exhibits II-B thru II-G.
.o




EXHIBIT I1-B
COMPUTATION OF MAJOR CATEGORIES o
STATISTICAL SUMMARY Ll
2 °
. U.S. MILITARY COMMUNITY KARLSRUHE :
o (Total DEH) R
o T
° Percentages for Productive, Indirect Productive and Non-Productive P
categories, Relative Precision, and Confidence Limits are computed L4
. using the following equations:
: o Efpy _ g £52(Py) (1-P5) ~ o
k= =F op? = M CL = Pk & (0p)(Z)(Pk)
b- i )7 -
, vhere: o
§ k = Productive (p), Indirect Productive (ip), or Nonproductive
[- _ (np)
* Pk = DEH percentage for category k -
i‘ fi = Number of personnel in shop 3§ . who could have been . e
. sampled. (Shop strength less foreman, clerks, etc.) * .
- xt = Number of observations by category k in shop 1 el
. ni = Total observations in shop 1 Cl
Pik =  Computed percentage of category k in shop i = xi/ni. R
op = Standard deviation. R
Pi = Computed percentage in shop i by category k R —
cL = Confidence Limits -9
z = Confidence interval is 99.73% (3 standard deviations)

Percentage calculations (see Tables II-C-1& for shop calculations).

PRODUCTIVE INDIRECT PRODUCTIVE NON-PRODUCTIVE
- 8,366.9 = 3,194.5 = 1,038.6 ]
= == 9 = 2 = = 3 = S
Pk, 176 66.4% Pkyp 176 25.4% Pknp 176 8.2% I
Relative Precision and Confidence Limit calculations (see Exhibits ~§}f
11-C-143 for shop calculations) o
PRODUCTIVE INDIRECT PRODUCTIVE NON-PRODUCTIVE :
— _ 201 _ — _ 174 — _ _.068 _
oP° = 15,876 ° .0000127 op° = 15,876 - .000011 oP* = 15,876 .0000043 -
op = .0036 op = .0033 op = .0021 -9
Confidence Limits with 99.73% Confidence Level.
Productive CL = .664 + (.0036)(3)(.664) = 65.7% to 67.1% T
Indirect Productive CL = .254 + (.0033)(3)(.254) = 25.1% to 25.7% o
Nonproductive CL = .082 + (.0021)(3)(.082) = 8.1% to 8.3% =T -
11-6 AR
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SUMMARY OF OBSERVATIONS
AND PERCENT BY SHOP
(TOTAL DEH)

EXHIBIT II-C-1

INDIRECT NON-
PRODUCTIVE PRODUCTIVE PRODUCTIVE TOTAL
K K,
P 1P ﬁp_
SHOP Pegsons % OBS % O0BS % 0BS 0BS
i S0 P Ty P Miap Pi Ximp ]

01 Carpentry 14 67.0 1028 24.6 378 8.4 129 1535
02a Electric 21 69.5 1809 26.2 683 4.3 12 2604
02b Alarm 3 78.0 562 8.1 130 3.9 28 720
03 Plumbing 15 68.4 1638 27.0 648 4.6 110 2396
04 Metal 10 65.3 1028 24,8 390 9.9 155 1573
05 Paint 10 76.4 732 17.7 170 5.9 56 958
06 Kitchen 4 57.9 418 28.1 203 14.0 101 722
09 Heating

Burner 4 66.2 546 25.7 212 8.1 67 825
10 Preventive

Maintenance 22 59.6 1941 26.9 875 13.5 439 3255
16 Masonry 8 71.1 1032 22.2 322 6.7 98 1452
19 Pipefitting 10 63.6 764 27.4 330 9.0 108 1202
21 Entomology _ 5 56.0 403 31.4 226 12.6 91 720
TOTAL 126 11,901 4,567 1,494 17,962
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EXHIBIT II-C-2 :
) COMPUTATION OF PERCENTAGES
FOR PRODUCTIVE, INDIRECT PRODUCTIVE AND NONPRODUCT IVE A
(TOTAL DEH) °
’ INDIRECT NON- B
- SHOP PE§SONS PgODUCTIVE P$ODUCTIVE PgODUCTIVE ST
. . P Py .P. 1
- Al i iTikp itikip iiknp MRS
-. 01 Carpentry 14 938.0 344.4 117.6 T
®
{ 02a Electrical 21 1459.5 §50.2 90.3 ]
02b Alarm 3 234.0 54.3 11.7
#:- 03 Plunbing 15 1026.0 405.0 69.0
04 Metal 10 653.0 248.0 99.0
' 05 Paint 10 764.0 177.0 59.0
06 Refrigeration/
Kitchen 4 231.6 112.4 56.0
09 Heating
Burner 4 264.8 102.8 32.4
10 Preventive
Maintenance 22 1311.2 561.8 297.0
16 Masonry 8 568.8 177 .6 53.6
19 Pipefitting 10 636.0 274.0 90.0
21 Entomology _5 280.0 157.0 63.0
Zfi = 126 8366 .9 3194.5 1038.6
LT 8, 366.9 3,194.5 1,038.6
Pk = —F SEtT = 66.4%  Syppt = 25.4% e = 8.2
A
A ‘.b. . - .‘
R )
D
9 4
R 11-8 T
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EXHIBIT I1-C-3 T
COMPUTATION OF RELATIVE PRECISION
& (TOTAL DEH) I
: INDIRECT NON- o
SHOP PERSONS  PRODUCTIVE PRODUCTIVE PRODUCTIVE L
. 2 2 S
[ nip ni’ip n1'np
_ 01 Carpentry 14 .028 .024 .010
“ 02a Electrical 21 .036 .033 .007
:’ 02b ATarm 3 .002 002 .000 .
03 Plumbing 15 .020 .019 004 "o ]
04 Metal 10 014 012 .006 S
05 Paint 10 .019 .015 .006 R
-
i 06 Refrigeration/ [
-_ Kitchen 4 .005 .004 .003 :
t- 09 Heating BN
h Burner 4 .004 .004 001 ]
’ 10 Preventive o
1 Maintenance 22 .036 029 017
' 16 Masonry 8 .009 .008 .003
19 Pipefitting 10 019 017 .007
21 Entomology _5 .009 .007 .004
If, = 126 L2071 174 .068
R ) . TR
(zf) 15,876 T
2 .
£47(p;) (1-p;) ;
op? = I " op? = .0000127  op? = .000011 op? = .0000043
2
(2f,)
- op = (op?)? op = .0036 op = .0033  op = .0021
3
11-9
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EXHIBIT 11-D SR
COMPUTATION OF MAJOR CATEGORIES o
STATISTICAL SUMMARY e
[
U.S. MILITARY COMMUNITY KARLSRUHE R
(Kar1srvhe Only) T
® Percentages for Productive, Indirect Productive and Non-Productive 2};7?2
categories, Relative Precision, and Confidence Limits are computed °
us ing the following equations: ]
f.2(P.)(1-P.) i
_ Zfipik —, oy i _ _ _
Pk = If, op* = n CL = Pk * (op)(Z)(Pk) :
(Zf.lv - -
vhere: ® 1
k = ?roguctive (p), Indirect Productive (ip), or Nonproductive ; ]
- np :
Pk = DEH percentage for category k o
fi = Number of personnel in shop 1 who could have been . 4
sampled. (Shop strength less foreman, clerks, etc.) .o
xi = - Number of observations by category k in shop i N
ni = Total observations in shop 1 S
Pik = Computed percentage of category k in shop i = xi/ni. 4 o
op = Standard deviation. SRR
Pi = Computed percentage in shop i by category k
(L = Confidence Limits
z = Confidence interval is 99.73% (3 standard deviations)
° Percentage calculations (see Exhibits II-E-1&  for  shop
calculations).
4 PRODUCTIVE INDIRECT PRODUCTIVE NON-PRODUCTIVE
- — _ 6,288.4 _ y = 2,354.4 - 757.2
- K = =2—2"" = . .= 2 = = = =
EE p p 94 66.9% pK1p 97 25.0% pKnp 94 8.1%
.? ° Relative Precision and Confidence Limit calculations (see Exhibits
) 11-E-143 for shop calculations) 7
PRODUCTIVE INDIRECT PRODUCTIVE NON-PRODUCTIVE
] 52 = 155 _ — _  .132 _ 051 o
3 op 8,836 - 0000175 op® = gig3E = 0000149  op? = 5836 = -0000058 =
- _ _ S
op = .0042 op = .0039 op = .0024 S

Confidence Limits with 99.734 Confidence Level.

Productive CL = .669 + {.0042)(3)(.669) = 66.1% to 67.7%
Indirect Productive CL = .250 % (.0039)(3)(.250) = 24.7% to 25.3% LS
Nonproductive L = .081 % (.0024)(3)(.081) = 8.0% to 8.2% e
Sy
11-10 =)
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SHOP Peg;ons

1

01 Carpentry
02a Electric
02b Alarm

03 Plumbing
04 Metal

05 Paint

06 Kitchen

09 Heating
Burner

10 Preventive
Maintenance

16 Masonry

19 pipefitting
21 Entomology
TOTAL

i

10
12

3
10

7
6
10

3

94

SUMMARY OF OBSERVATIONS
AND PERCENT BY SHOP

(KARLSRUHE ONLY)

EXHIBIT 1I-E-1

INDIRECT
PRODUCTIVE PRODUCTIVE
K N
P ElR
% 0BS % 0BS
i ip Pi Xiip

69.4 666  22.2 213
63.0 737  32.5 380
78.0 562  18.1 130
78.9 1078  20.3 293
67.9 744 22,6 247
76.8 552 17.8 128
57.9 418  28.1 203

66.2 546 25.7 212

62.3 1581 26.5 671
74.8 801 20.4 219
63.5 764 27.5 330

56.0 _ 403 31.4 226

8,852 3,252

11-1

NON-
PRODUCTIVE  TOTAL
“np
1 08S 08
Pi Yp N
8.4 8 960
45 53 1170
3.9 28 720
4.8 69 1440
9.5 104 1095
5.4 39 719
14.0 101 722
8.1 67 825
1.2 285 2537
4.8 51 1071
9.0 108 1202
126 91 _T20

1,077 13,181

PSR |
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COMPUTATION OF PERCENTAGES

FOR PRODUCTIVE, INDIRECT PRODUCTIVE AND NONPRODUCT IVE ;;;;.Q

SHOP PERSO

i fi
01 Carpentry 10
02a Electrical 12
02b Alarm 3

03 Plumb ing 10

04 Metal 7
05 Paint 6
06 Refrigeration/

Kitchen 4
09 Heating

Burner 4
10 Preventive

Maintenance 17
16 Masonry 6
19 Pipefitting 10
21 Entomology _5

of. = 94
S - Z;:’ik

(KARLSRUHE OMLY)

NS PRODUCTIVE

fiPikp
694.0
756.0
234.0
749.0
475.3

460 .8
231.6
264.8

1059.1
448 .8
635.0
280.0
6288.4

6,288.4

93 - 66.9%

11-12
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INDIRECT NON-
PRODUCTIVE PRODUCTIVE

f.p:p s
i ikip
222.0

390.0
54.3
203.0
158.2
106 .8

112.4
. 102.8

450.5
122.4
275.0
157.0
2354.4

94

.........

...........

2,354.4
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EXHIBIT II-E-2

.
P

f.p. I
iknp R
84.0 MRS

54.0
1.7 L
48.0 S
66.5
32.4

56.0 ‘o
32.4

190. 4 D
28.8 :
90.0

63.0 Ll

757.2 |

) , 157.2 _ o 1. '
25.00 2= = 8.1% ]

...........

..........
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EXHIBIT II-E-3
: COMPUTATION OF RELATIVE PRECISION Co
1 (KARLSRUHE ONLY) ]
INDIRECT NON- o
SHOP PERSONS  PRODUCTIVE PRODUCTIVE PRODUCTIVE -
i fi (£ (-py) (FD2(P)(1-py) (£)2(py) (1-py) 2
L “ip "iip Ninp S
01 Carpentry 10 .022 018 .008 'y
02a Electrical 12 .029 .027 .005
. 02b Alarm 3 .002 .002 .000
4 03 Plumb ing 10 013 011 .003 o
04 Metal 7 010 .008 .004
) 05 Paint 6 .009 .007 .003
| ]
06 Refrigeration/
Kitchen 4 .005 .004 .003
09 Heating
i Burner 4 .004 .004 .001
10 Preventive
Maintenance 17 027 022 0N
16 Masonry 6 .006 .005 .002
n 19 Pipefitting 10 019 017 .007
3 21 Entomology 5 009 007 004
of, 94 155 132 051
)
(2f)? = 8,836
2 .
s % (p;)(1-py) .
— —, n." _ _
) op? = GF op? = .0000175 op? = .0000149 op? = .0000058 "
'l -
_ _ _ ]
op = (op?)? op = .0082 op = .0039 op = .0024
)
o ]
SR
11-13 L]
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EXHIBIT II-F
COMPUTATION OF MAJOR CATEGORIES
1 STATISTICAL SUMMARY -
- [
U.S. MILITARY COMMUNITY KARLSRUHE S
(Germer sheim Only) R
L ° Percentages for Productive, Indirect Productive and Non-Productive IR
categories, Relative Precision, and Confidence Limits are computed ®
using the following equations: ]
f.2(P.)(1-P.)
5oL HiPy oo, _
— Pk = —¢—  op° = i CL - Pk + (6p)(2)(Pk) :
4 1 (Xf'l) 4
vhere: e
k = Productive (p), Indirect Productive (ip), or Nonproductive
(np)
- Pk =  DEH percentage for category k
» fi = Number of personnel 1in shop {1 who could have been
sampled. (Shop strength less foreman, clerks, etc.)
xIi = Number of observations by category k in shop i
ni = Total observations in shop i
Pik = Computed percentage of category k in shop i = xi/ni.
ap = Standard deviation.
ii Pi = Computed percentage in shop i by category k
&L = Confidence Limits
z = Confidence interval is 99.73% (3 standard deviations)
o Percentage calculations (see Exhibits II-G-1&2  for  shop
- calculations).
- PRODUCTIVE INDIRECT PRODUCTIVE NON-PRODUCTIVE
- - 2,069.3 _ o _ 846.3 _ 55 4o — 284.4 _ o
pkp e 64.7% pkip = .47 pknp =5t 8.9v
’ ° Relative Precision and Confidence Limit calculations (see Exhibits
11-G-1&3 for shop calculations)
PRODUCTIVE INDIRECT PRODUCTIVE NON-PRODUCTIVE
— _ _.052 _ — _ _.044 _ — .018
: op 1,024 .0000508 gp? = 1,024 = .000043 op? = 1,004 - .0000176 _
) op = .0071 op = .0066 op = .0042 ° 'H

Confidence Limits with 99.73% Confidence Level. S

‘ Product ive o 63.3% to 66.1% ]

= .647 + (.0071)(3)(.647) =
Indirect Productive CL = .264 + (.0066) (3)(.264) = 25.9% to 26.9% @ :
Nonproductive (L = .089 ¥ (.0042)(3)(.089) = 8.8% to 9.0% o
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EXHIBIT I1-G-1 |

SUMMARY OF OBSERVATIONS ]

AND PERCENT BY SHOP o

(GERMERSHEIM ONLY) S

~:, . \'{

INDIRECT NON- )

PRODUCTI VE PRODUCTIVE PRODUCTIVE TOTAL R

K K. K .

°p Zip _np RARRRY

SHOP Persons %  0BS % 0BS % 0BS 0BS °

i LA O 1T o - S 1 I

01 Carpentry 4 63.0 362 28.7 165 8.3 48 575 '

02a Electric 9 74.8 1072 21.1 303 4.1 59 1434 i.‘ 1

03 Plunb ing 5  58.6 560  37.1 355 a3 41 956 |

04 Metal 3 9.4 284 29.9 143 10.7 51 478 I

1

05 Paint 4 75.3 180 7.6 42 70 W 239 ‘o -

10 Preventive RIS

Maintenance & 50.1 360 28.4 204 21.5 154 718 :
16 Masonry 2 60.6 231 27.0 103 12.4 47 381
TOTAL 32 3,049 1,315 417 4,781

o

RTINS
) AETEERRIE
v R
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EXHIBIT 11-G-2
COMPUTATION OF PERCENTAGES
FOR PRODUCTIVE, INDIRECT PRODUCTIVE AND NONPRODUCT IVE '
(GERMERSHEIM ONLY) e
INDIRECT NON- .
SHOP PERSONS PRODUCTIVE PRODUCTIVE PRODUCTIVE Lo
i i) iPikp FiPikip FiPiknp e
01 Carpentry 4 252.0 114.8 33.2 B
®
02a Electrical 9 673.2 189.9 36.9
03 Plumbing 5 293.0 185.5 21.5
04 Metal 3 178.2 89.7 32.1
@
05 Paint 4 301.2 70.4 - 26.4
10 Preventive
Maintenance 5 250.5 142.0 107.5
F" 16 Masonry 2 121.2 54.0 24.8 o
- If, = 32 2069.3 846.3 284.4
= f.p. .
pk = iTik 2,069.3 _ 0 846.3 _ . 284.4 _ . o
S5 £252 = 6473 TS5 = 26,43 Sop = 8.9% o
e
_ ®
o .
3
i ®
11-16
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- EXHIBIT I1-G-3

a COMPUTATION OF RELATIVE PRECISION o
: (GERMERSHETH oY) ]

IND IRECT NON- o ]
1 o= PR (e PP
B _ n. S

ip 11p 1np

SHOP PERSONS PRO? ucy
£ (f)?

.006 .006 .002 e
011 .009 .002

01 Carpentry

02a Electrical
03 Plumbing .006 .006 .001
04 Metal

05 Paint

.005 .004 .002 ‘o

- S B ¢ LY = SR -

012 010 .004

10 Preventive

Maintenance .009 .007 .006 BRI

(5]

16 Masonry 2 .003 .002 .001

21"‘i

32 .052 044 018

(zf
2 f.2(p;)(1-p,)

— i —3

ap op? = .0000508 op>

Y2 = 1,024 T

.0000176

1]
™~

.000043  op?

.iZ
(TF;)

.0066 op .0042

op? = (opz)% op .0071 op

o1

-

=

:}}
...:.1
o
he

1

'
|
CIV

IRL R
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EXHIBIT II-H
SHOP RANKING BY CATEGORY

(Total DEH) o

PRODUCT I VE IND IRECT PRODUCTIVE NON-PRODUCTI VE o
shop 1 shop 3 shop 1 S
02b Alarm 78.0% 05 Painter 17.7% 02b Alarm 3.9% "-
05 Painter 76.4% 02b Alarm 18.1% 02a Electrician 4.3%
16 Mason 71.1% 16 Mason 22.2% 03 Plumber 4.6% §
02a Electrician 69.5% 01 Carpentry 24.62 05 Painter 5.9% ¢
03 Plumber 68.4% 04 Metal 24.8% 16 Mason 6.7%
01 Carpentry  67.0% 09 Heat&Burner 25.7% 09 HeathBurner 8.1% S
09 HeattBurner 66.2% 02a Electrician 26.2%3 01 Carpentry  8.4% . »
04 Metal 65.3% 10 PM 26.9% 19 Pipefitter  9.0% = f]':._;':?
19 Pipefitter 63.6% 03 Plumber 27.0%2 04 Metal 9.9% ______
10 PM 59.6% 19 Pipefitter 27.4% 21 Entomology 12.6% Tf!j'u’

06 Refr & Kit 57.9% 06 Refr & Kit 28.1% 10 PM 13.5%
21 Entomology 56.0% 21 Entomology 31.4% 06 Refr & Kit 14.0%

11-18
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EXHIBIT II-1

WORK SAMPLING SUMMARY i
CURRENT VERSUS RECOMMENDED PERCENTAGES s
INDIRECT NON R
PRODUCT I VE PRODUCT I VE PRODUCTIVE S
FACILITY! CR REC CIR REC REC Lo
A 44.8 60.0 40.0 27.0 15.2 13.0 "o
B 46.9 60.0 40.7 27.6 12.4 12.4
c 47.0 61.9 35.8 27.8 17.2 10.3
D 41.0 60.0 26.6 26.6 32.4 13.4
E 40.7 59.8 33.8 24.8 25.5 15.4 ..
F 38.3 60.0 26.2 25.4 35.5 14.6
G 42.4 60.0 3.2 27.6 26.4 12.4
H 47.2 60.0 28.7 27.6 24.1 12.4 -
I 62.6  65.0  23.6 21,2 13.8 13.8 o .
J 53.0 61.0 31.3 24.3 15.7 14.7 L
K 52.4 66.9 32.8 20.6 14.8 12.5 Y
L 40.7 59.0 35.9 24.8 23.4 16.2 L
M 47.2 62.8 37.4 23.7 15.4 13.5 o
N 46.1 61.1 39.4 26.2 14,5 12.7
0 55.8 66.3 29.1 21.2 15.1 12.5
P 52.6 66.6 38.2 24,2 9.2 9.2 L
Q 49,2 60.7 34.7 25.0 16.1 14.3 T
R 46.9 60.0 32.2 25.2 20.9 14.8 o
Kar1sruhe 66.4 68.4 25.4 23.4 8.2 8.2 L
o
Note 1: Facilities A-R are state side Installations.
K
)
11-19 S
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EXHIBIT 11-J

DIRECT PRODUCTIVITY COMPARISON
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EXHIBIT II-M
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DIRECT PRODUCTIVE by SHOP

EXHIBIT II-N
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INDIRECT PRODUCTIVE by SHOP
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EXHIBIT II-0

NON-PRODUICTIVE by SHOP
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# EXHIBIT II-P

h U.S. MILITARY COMMNITY KARLSRUE !

Non-Prod. 8.2%

= ~ Ind-Prod. 25.4% ‘e

‘.
chida

-
e

Utilitles Division 1 Buildings and Grounds Division 1 L

: ‘ Non-Prod. 6.11 ENEAS
. Non-Prod. 10.€X
i

Ind-brod. 2.3
Ind-Prod. 24.62

Prod. €5.4%
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EXHIBIT I1-Q

PERCENT DISTRIBUTION OF OBSERVATIONS

DEH TOTAL
CATEGORY PLRLENTAGE
. 100 Productive Crart Time 66.4
:f g 200 Indirect Productive 25.4
L 210 Job Preparation 14.7
211 Receiving Instructions Supervisor .6
212 Get and Put Away Tools and Equipment 1.0
213 Layout and Put Awdy Tools, Equipment,
and Material at Job Site 9.9
214 Clean Up Job Site 2.3
215 Personal Clean Up at Job Site G.6
216 Safety Precautions 0.3
220 Materials Handling 0.6
230 Travel 5.6
240 Planning 2.3
250 Balancing Delay 1.1 .
260 Maintenance of Shop Touls and Equipment 0.4 - )
270 Housekeeping 0.1 - 1
290 Paperwork 0.6 SR
300 Nonproductive 8.2
310 Personal 5.2
311 Latrine 0.3 R
312 Idle (Productive Work is Available) 2.3 . -,
313 Clean Up and Dressing 0.3 T
314 Coffee Breaks and Rest Periods ¢.3 ) -:
320 Official 0.0 D
330 Idle (Not Controlled by Craftsperson, but IR
Controlled by DEH) 2.4 AR B
331 Await Transportation 0.1 S
332 Await Assignient 2.2 S
333 Await Tools, Material and Equipment 6.1 R
334 Two Persons on QOne Person Job 0.0 _. ——
335 Poor Scheduling 0.0
340 Idle (Not Controlled by DEH) (Awaitinyg for
Other Departments, Divisions, Customers) 0.6 T
341 Await Other Departments and Divisions 0.6 T
342 Power/Equipment Failure 0.0 '@
343 Inclement Weather 0.0 - - '
11-23
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b EXHIBIT II-R

. PERCENT DISTRIBUTION OF OBSERVATIONS

KARLSRUHE AREA SHOPS

CATEGORY PERCERIAGE
100 Productive Craft Time 66.9
200 Indirect Productive 25.0
210 Job Preparation 14.3
211 Receiving Instructions Supervisor .6
212 Get and Put Away Tools and Equipment .9
213 Layout and Put Away Tools, Equipment,
and Material at Job Site 10.3
214 Clean Up Job Site 1.9
215 Personal Clean Up at Job Site 0.3
216 Safety Precautions 0.3
220 Materials Handling 0.5
230 Travel 5.6
240 Planning 2.3
250 Balancing Delay 1.3
260 Maintenance of Shop Tools and Equipment 0.3
270 Housekeeping 0.0
290 Paperwork 0.7
300 Nonproductive 8.1
310 Personal 4.8
311 Latrine 0.2
312 Idle (Productive Work is Available) 2.0
313 Clean Up and Dressing 0.4
314 Coffee Breaks and Rest Periods 2.2
320 Official 0.0
330 Idle (Not Controlled by Craftsperson, but
Controlled by DEH) 2.6
331 Await Transportation 0.1
332 Await Assignment 2.4
333 Await Tools, Material and Equipment 0.1
~ 334 Two Persons on One Person Job 0.0 -
335 Poor Scheduling 0.0 S
340 Idle (Not Controlled by DEH) (Awaiting tor SRR
b Other Departments, Divisions, Customers) 0.7 toL 4:}
. 341 Await Other Departiments and Divisions - f
342 Power/Equipment Failure 0.0 N }
343 Inclement Weather S 33
. R
<y
o
. 1
OSSN
]
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EXHIBIT II-S

PERCENT DISTRIBUTION Ot OBSERVATIONS

GERMERSHE IM SHOPS

CATEGORY PERCENTAGE
100 Productive Craft Time 64.7
200 Indirect Productive 26.4
210 Job Preparation 15.9
211 Receiving Instructions Supervisor
212 Get and Put Away Tools and Equipment 1.0
213 Layout and Put Away Tools, Equipuent,
and Material at Job Site 9.6
214 Clean Up Job Site 3.1
215 Personal Clean Up at Job Site 1.3
216 Safety Precautions 0.3
220 Materials Handling 0.7
230 Travel 5.7
240 Planning 2.4
250 Balancing Delay 0.8
260 Maintenance of Shop Tools and Equipment 0.6
270 Housekeeping 0.1
290 Paperwork 0.2
300 Nonproductive 8.9
310 Personal 6.5
311 Latrine 0.4 ]
312 1dle (Productive Work is Available) 3.2 ; \
313 Clean Up and Dressing 0.3 " o
314 Coffee Breaks and Rest Periods 2.6 _“ o
320 Officia) 0.0 o “-T
330 1dle (Not Controlled by Craftsperson, but ’ ce
Controlled by DEH) 1.9 .
331 Await Transportation 0.0 j
332 Await Assignment 1.7 7
333 Await Tools, Material and Equipment 0.2 F
334 Two Persons on One Person Job 0.0 .! S
335 Poor Scheduling 0.0
340 Idle (Not Controlled by DEH) {Awaiting tor
Other Departments, Divisions, Custoiners) 0.5 _
341 Await Other Departments and Divisions 0.5 :»'_; )
342 Power/Equipinent Failure 0.0 "
343 Inclement Weather 0.0

11-25
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APPENDIX A
SECTION II

DETAILED ANALYSIS OF THE WORK SAMPLING STUDY
OF THE
DIRECTORATE OF ENGINEERING AND HOUSING
AT
THE U.S. MILITARY COMMUNITY KARLSRUHE, F.R.G.

II.A DETAILED ANALYSIS OF WORK SAMPLING STUDY

11.A.1 100 Direct Productive - 66,4%

A. Craft Time - 66.4%

(1) This category identifies craft time applied to the
per formance and ultimate completion of an assigned task or function.

(2) It must be emphasized that the intensive work sampling
method does not measure the skill level or performance rate of observed
craftspersons. Engineered Performance Standards and/or stopwatch time
studies are necessary to determine the -efficiency of the craft
workforce. However, when obvious discrepancies between productivity and
effectiveness/efficiency were observed and are significant, they are
noted.

(3) The work sampling vresults from the Directorate of
Engineering and Housing indicate that for approximately 5 hours and 19
minutes per day (or 66.4% of craft time) Karlsruhe craftspersons are
engaged in directly productive Tlabor 1leading to the performance or
accomplishment of an assigned craft task. Of the 21 RPMAs (DEHs) work
sampled by HAMM ASSOCIATES, this is the highest direct productivity ever
observed. Karlsruhe DEH is commended for achieving this high level of
productivity. It is the conclusion of the work sampling team that the

craftspersons productivity can be even further increased by better time

11-26
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management. Specific recommendations are contained in this Appendix and

in Sections IIl and V.

| I1.A.2 200 Indirect Productive - 25.4%

~. A. 210 Job Preparation - 14.7%

I. (1) This subcategory defines the portion of craft time devoted

. to communication with a shop supervisor or foreman in receiving
instructions, obtaining and replacing tools and equipment at the job

I. site, cleaning up refuse or debris resulting from craft activity,
personal clean-up at the job site, and time spent taking safety
precautions.

E‘ (2) The craft time observed in each category is presented in

Table II-A-1 along with the average of 18 stateside RPMAs and the average

of 3 RPMAs in Germany. (Karlsruhe included in Germany average.)

11-27
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TABLE II-A-1 -

SUMMARY OF CRAFT TIME SPENT o »

IN JOB PREPARATION f g

(Based on 8-Hour Work Day) : Qi

States Germany : :E

Karlsruhe Average Average ".

Category Minutes Percent Minufes Percent Minutes Percent <

211 Receiving Instruc- ]

tions from Supervisor 2.9 .6 7.2 1.4 4.3 0.9 )

212 Getting & Putting o 1
May Tools & Equipment 4.8 1.0 11.0 2.7 6.7 1.4

213 Handling Tools &

Equipment at Job Site 47.5 9.9 17.3 3.6 34.5 7.2

214 Clean Up Job Site 1.0 2.3 5.3 1.1 10.6 2.2 "o

215 Personal Clean Up e
at Job Site 2.9 .6 .9 .2 1.9 0.4
216 Safety Precautions 1.4 .3 4.3 .9 1.0 0.2
210 Category TOTAL 70.5 14,7 46.0 9.4 59.0 12.3

(3) Based upon other activities work sampled, as noted in the

table above, the total time expended per day for job preparation, 70.5

minutes, is excessive. The major concern is category 213 (Layout and put .  f
away tools, equipment and material at job site). 47.5 minutes per day or i
9.9 percent of the craftsperson’s time was expended in this category. 1. 1
Initially it was thought that this was due to the high o
relative proportion of IJO versus SOs and S00s -- 48.6%, 20.3% and 31.1% -l ‘ "
respectively. Further analysis of category 213 for each of these -0 :
revealed: T
w0 - 8.3% Ea
Sos - 14.1% "j
$00s - 9.5% =
11-28
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(4) The most significant reasons for category 213 to be 47.5
minutes per day are:

(a) General lack of anticipating what tools would normally
be required at the job site.

(b) Lack of the use of tool belts/aprons by some shops.

{c) Putting away and getting out of tools and equipment
before and after the lunch break.

The handling of tools includes the time expended going from
building to the truck and return. By anticipating the appropriate tools
and equipment to carry initially, together with the use of tool belts or
jackets, a siagnificant portion of this motion would be eliminated. By
craftspersons eating lunch on the job site, the time normally expended
handling tools before and after the lunch break would be eliminated.

(5) It is concluded by HAMM ASSNCIATES, hased on findings from
other studies, that an average of 38 minutes a day for handling tools and
equipment, or 7.9 percent is a reasonable goal for Karlsruhe to achieve.

(6) Categories 211, 212, 214, 215 and 216 are considered
reasonable. It is, however, noted that category 216 (Safety Precautinns)
may increase depending on the effectiveness of an increased safetv
awareness program which appears to be warranted.

B. 220 Material Handling - 0.A%

(1) Material handling consists of physically obtaining
material, loading and unloading the truck and locating material to be

ohtained.

11-29
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(2) The Material Handling time was 2.9 minutes per day. This

time is considered reasonable.

C. 230 Travel Time - 5.6% "o

(1) Travel time for this study is the time expended by the
craftsperson in checking out the vehicles in the morning, traveling to
the job sites, traveling back and forth to the shop and returning to the -_.__,i
shops for Tunch and at night. ‘ J

(2) The amount of travel time by craftspersons observed during NN
the work sampling study averaged 26.9 minutes per day. This time is '_'.A ;

considered very reasonable and commendable. On numerous occasions the

craftspersons were already traveling at the official start time and also

when traveling back to the shop for lunch some of that travel was done on
the craftsperson's lunch period.

D. 240 Planning On the Job Site - 2,3%

(1) This category 1identifies that phase of job preparation
devoted to obtaining an understanding of job requirements planning (job
site), and is usually the responsibility of the craftsperson assigned to
the specific job,

(2) Job site planning consists of studying the job site,
reading drawings and sketches, making calculations, and discussing the
job with other craftspersons. This planning consumed an average of
approximately 11 minutes per day. On-site observations indicate the time

spent was valid.

E. 250 Balancing Delay -~ 1.1%

(1) This category reflects that portion of time during

multi-person jobs when one craftsperson's productive effort is halted by

the supporting efforts of another, L

!
{
{
SN R
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& (2) The time per day, 5.3 minutes, results largely from the

type of work being performed and is considered reasonable.

F. 260 Maintenance of Shop Tools and Equipment; 270 Housekeeping - e
0.4%, 0.1% i
(1) These categories reflect: (a) the time wused by

craftspersons to assure tools and equipment are functional, (b) required
time to perform necessary in-shop cleanup, and (c) time expended in
2 fueling vehicles.

r (2) Time spent for these categories js considered reasonable. ‘o

G. 290 Paperwork - 0.6%

(1) This category includes the time craftspersons spend

preparing 1issue slips for material being withdrawn from the warehouse, S
preparing time sheets, recording work done on SOs, listing materials used -
on the job, etc.

(2) The time per day, 2.9 minutes, is considered reasonable. :0 _‘

II1.A.3 300 NONPRODUCTIVE - 8.2%

A. 370 Personal - 5.2%

This category identifies that time required to satisfy normal ;0,_,_,4

personal needs. Included in this category is the time required for

clean-up and dressing, washroom, coffee breaks, and rest periods.

I1-31
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TABLE 1I1-A-2
SUMMARY OF CRAFTSPERSON'S TIME SPENT FOR PERSONAL TIME

Average Minutes

Percent Per Day
311 Latrine (Urinal) 0.3 1.4
312 1dle (Productive Work Available) 2.3 11.0
313 Clean Up and Dressing 0.3 1.4
314 Coffee Breaks and Rest Periods 2.3 1.0
5.2 24.8

(2) This study shows an average of 24.8 minutes per day in this
category. This time 1is well within acceptable 1limits. In fact, in
several cases craftspersons observed did not stop for their authorized 14
minute break.

B. 320 Official Temporary Absence from Job - 0.0%

(1) This category identifies that time expended on meetings,
blood donations, physicals and other administrative requirements.
(2) No activity in this category was observed.
C. 330 Idle - (Not Controlled by Craftsperson, but Controlled by

DEH - 2.4%

(1) This category covers that portion of time spent by the
craftsperson resulting from factors that are not under the control of the
craftsperson, but are under the control of the DEH. Exhibits II-AA thru
11-GG, pages II-48 thru II-75, {llustrate examples of this situation.
Table II-A-3 presents the 330 category and its subcategories.

11-32
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TABLE II-A-3
SUMMARY OF IDLE TIME (NOT CONTROLLED BY CRAFTSPERSON)

Percent Minutes per Day

331 Await Transportation 0.1 0.5
332 AMwait Assignment 2.2 10.6
333 Await tools or materials 0.1 0.5
334  Two persons on a one person
job/poor scheduling (not observed) 0.0 _0.0 -
2.4 1.6 ‘.

D. 340 Idle (Not Controlled by DEH) - 0.6%

(1) This category reflects the idle time spent by the ‘

craftspersons that is caused by factors outside the control of the

Directorate of Engineering and Housing.

(2) The time of 2.9 minutes is considered reasonable. .o

I1.A.4 Analysis of First and Last Productive Effort

This data is based on actual observations during the work sampling
process. Table II-A-4 shows how soon the first productive effort takes .o —-
place in the morning, how early it stops before and starts after lunch,
and how early it ends before quitting time. In addition, the same
information for the best stateside RPMA activity work sampled, Ft. Sill, ,3_,
K., is shown in table II-A-4 as a comparison of an activity whose :
craftpersons ate lunch at the job site and exceeded 60% direct
productivity. ~! :
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TABLE II-A-4

KARLSRUHE AND FORT SILL
AVERAGE START/STOP TIMES
(FIRST AND LAST CODE 100 PRODUCTIVE WORK)

TOTAL AVG.

PRODUCTIVE

TIME LOST
MORNING TIME MORNING TIME AFTERNOON TIME AFTERNOON TIME PER PERSON
START  LOST STOP  LOST START LOST STOP LOST PER DAY

* % % GERMERSHEIM * * *

0730 15 1145 15 1257 12 1537 23 65
* % * KARLSRUHE * * *

0749 19 1152 8 1238 8 1542 18 53

* % % KARLSRUHE DEH * * *
(Times Adjusted for 0730 Start, 30 minute Lunch)

0748 18 1150 10 1238 8 1541 19 55
* % * FORT SILL * * *
0751 21 ny 13 1205 5 1538 22 61

The type of items that influence these start and stop times are:
° Job preparation prior to starting work in the morning
° Travel to and return from job site.

) Returning to shop for lunch and returning to the same vicinity
or job after lunch

° Stopping early to return vehicles to mobile equipment holding
section and leaving work once the vehicles are parked.

) Being at the shop 15 to 50 minutes before quitting time.

This lost productive time averages 65 minutes and 53 minutes per day
per worker for Germersheim and Karlsruhe craftspersons, respectively.
The overall lost productive time averages 55 minutes for the Karlsruhe

DEH.
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As indicated 1in Exhibit 1II1-U, page 1II1-39, 21 percent of the
craftspersons were observed beginning their first productive effort 11 to
15 minutes after start time. Another 21 percent began work 16 to 20
minutes; with 9 percent beginning as late as 21 to 25 minutes and 11
percent starting as late as 26 to 30 minutes. Also observed, as
indicated in Exhibit II-V, page I1I-39, productive work stopped around 6
to 10 minutes (25%) before lunch with 12 percent stopping between 11 to
15 minutes before lunch.

As shown on Exhibit II-W, page II-40, 15 percent of the craftspersons
work sampled did not begin a productive effort until 11 to 15 minutes
after finishing their lunch break; 11 percent did not begin any effort
until 16 to 20 minutes after lunch and 8 percent until 21 to 25 minutes
after lunch time. During the last productive effort in the afternoon
(Exhibit 1I-X, page I1I-40) 15 percent were observed quitting 16 to 20
minutes before the end of the day and another 9 percent, 26 to 30 minutes
before the end of the work day. Karlsruhe/Germersheim productive
start/stop times are among the best of military installations work
sampled to date. This can be attributed in part to Foremen arriving to
work early to prepare days work, and numerous craftspersons eating on the
job site.

I1.A.5 SUMMARY AND RECOMMENDED OBJECTIVES

(a) Based on the results of this work sampling study and a
comparative analysis to the average of several other DEH activities, (see
Exhibits II-1 thru 1II-L, pages 1I-19 and 1II-20) the following

productivity objectives are considered reasonable for Karlsruhe.

...........

....
........
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Percent Time

Productive 68.4 5h 28m

Indirect Productive 23.4 1h 52m

Nonproductive 8.2 Oh 40m
100.0 8 hours

(b) Results of work sampl ing have shown Karlsruhe to be superior in
most categories to the averages established by HAMM & ASSOCIATES research
and data collection both stateside and in the Federal Republic of

Germany. Karlsruhe's performance is commendable.

(c) It should be noted that the 68.4 percent projected goal should
ﬁ' be achieved if all craftspersons eat lunch on the job (not just those on
L certain 1J0s), and learn to anticipate their tool requirements. This

procedural change will save 2.0 percent or 9.6 minutes of craft time per

person per day for a total annual cost avoidance of $23,930, computed as
follows: 2.0 x $11,965 (1% of available labor) = $23,930. See Exhibit
11-Y, page II1-41, for Average Wage Computations. Exhibit II-T, page
IT 38, 1illustrates graphically this savings, should this goal be
attained. While this is not a common practice at other activities, Fort
Si11 and 15 of 16 private commercial activities in the Tidewater,
Virginia area have their work forces eat on the job site. The commercial
firms 1included air conditioning/heating shops, carpentry, electrical,
plumbing, painting and general contractors.

Exhibits I11-Q thru 11-S, pages 11-23 thru 11-25, contain the
percentage and time distribution based on the 17,962 observations made
during the initia) on-site phase of this study. Exhibit II-Z, page
11-47, contains the percentage and productivity distributions of these
observations a cording to type work -- S00, SO, and 1JO.
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Exhibit II-AA thru Exhibit I1-GG, pages II-48 to II-79, are examples
that present daily recounts of observations made during the course of
this study, with conclusions and recommendations that will assist in o

improving Karlsruhe's productive time to 68.4 percent. No attempt is

¥ '.".",Wv?_,"'.“f""?.‘r” Tt

made to place any individual on report or any particular shop under

scrutiny. These examples are findings of fact and are used solely as o

4

y

)

{

\

1

l

SO

factual support for conclusions drawn and recommendations made by HAMM S
ASSOCIATES. .
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- EXHIBIT I1-Y EREE
o COMPUTATION OF AVERAGE WORKER WAGE )
: " RARLSRUE_TLESS GERWERSREITH] B
o
: (DM) TOTAL COST R
s SECT ION GRADE! NO. COSTZ  BY SECTION Lo
L Carpentry/Masonry

Mason A4-6 6 250,788

Roo fer A4-6 1 41,798

Roofer A4-5 1 37,820

Carpenter A4-6 8 334,384
I T “66%,790

Preventive Maintenance

3 Electrician Ad-6 5 208,990
' Plunber A4-6 6 250,788
L‘-w Carpenter A4-6 6 250,788
| 7 ~7T0,55%6
‘L Metal Working
- Metal Worker Ad-6 7 292,586
- 7 P
E:- Painting
= Painter A4-6 5 208,990
& Sign Painter A4-6 ] 41,798
i 3 250,788
E‘. En tomology
L Pest Controller Leader  A2-6/L 1 40,134
‘ Pest Controller A2-4 4 132,100
b s 172,73
a Refrigeration/Mechanical
' Kitchen Equipment
Air Cond Equip Mech A4-7 2 89,318
i'_ Kitchen Equip Mech A4-7 2 89,318
| 178,636 -9
Plumb ing
Plumber Leader Ad-6/L 1 45,978
Plumber A4-6 9 376,182
- WY 22,60
= 11-41
2 .
3 ]
R L S S R
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SECTION ADE]

Pipefitting

Pipefitter Leader A4-7/L
Pipefitter A4-7

Electrical
Electrician Leader A4-6/L
Electrician A4-6

Alarm Systems

Electronics Mechanic Ad4-7

Heating Burner Mechanics

Electronics Mechanic A4-7
Heating Equip Mechanic A4-7

GRAND TOTAL

TOTAL U.S. DOLLARS3
Total Workers

Hours per Person Year
Average Hour ly Wage Burdened?
Average Hourly Wage Unburdened

T T T T N T TR e T T TN T TN e T N TR T T
-,A_xl.‘}

o |

EXHIBIT 1I-Y (continued) - f%

(DM) TOTAL COST : ;;4

No. COST2  BY SECTION o
[ J

49,125
401,931

lo —

45,978 ]
459,778 IR

x jr

o]

3 133,977
3 3397 ;
.
® 1
1 44,659 S
3 133,977 :
7 EET ]

9% 3,961,185 "o ]

$1,461,692
divided by 94

divided by 2080
- 37.8
$5.71

R
.'~_.’1
.'.:1
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EXHIBIT II-Y (continued) o
COMPUTAT ION OF AVERAGE WORKER WAGE |
GERMERSHE TH o
.9
(DM) TOTAL COST B
SECT ION GRADE! NO. €0ST2 BY SECTION e
Carpentry/Masonry _ :
)
Carpenter Leader A4-6/L 1 42,861 S
Mason A4-6 2 77,930
Carpenter A4-6 3 116,895
® 237,686
Preventive Maintenance ®
Mechanic Leader A4d-6/L 1 42,861
Electrician A4-6 1 38,965
Plumber A4-6 2 77,930
-~ Carpenter A4-6 1 38,965
5 198,721 "o
! Metal Work ing NS
' Metal Worker A4-6 3 116,895 CAT
E 3 115,895 o
®
{ Painting e
2 Sign Painter - Leader  A4-6/L 1 42,861 L
Painter A4-6 3 116,895
In K 159,758 RN
.®
Plumb ing/Pipefitter L
g Pipefitter Leader A6-7/L 1 40,583 '
Pipefitter A4-7 2 82,016
Plumber A4-6 2 77,930
5 200 9529 ®
Electrical
Electrician - Leader A4-7/L 1 45,109 i
Electrician H.T. A4-7 1 41,008
Air Cond Equip Mech A4-7 2 82,016 °
Electrician A4-6 5 194,825 T
) 362,958 L
-9
11-43
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EXHIBIT 1I-Y {continued) L

(DM) TOTAL COST T

SECT ION ADE] NO. C0ST2 BY SECT ION a—
GRAND TOTAL 32 1,276,545 L

TOTAL U.S. DOLLARS3 $471,050 T
Total Workers divided by 32 _:'_.._-_..:j.jliI
°

Hours per Person Year divided by 5080
Average Hourly Wage Burdened4 .
Average Hourly Wage Unburdened 95.40
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EXHIBIT II-Y (continued)
AVERAGE WORKER WAGE - SUMMARY RIS
. ~ o
Total Employees Total U.S. Dollars SR
Karlsruhe (Less Germersheim) 94 $1,461,692
Germersheim 32 471,050
126 7,932,732
Average Yearly Pay $15,339 g
} Hours per Person Year divided by 2,080 =
EE— : :
Average Hourly Wage Burdened $7.37 ‘o :
: Average Hourly Wage Unburdened $5.63 ]
- R
- Percent of Total Labor Dollars :
& Available for Productive Work L
ti~ [(1686/2080) x (1,932,742)] $1,566,636 o T
A3 .. .
Total Workers divided by 126 ]
= $12,434 s
. Hours per Person Year divided by 2,080 ﬁ___j
.o
Annual Average Hourly Wage $5.98 S
Average Wage Burdened = $1,932,742/126/2080 = $7.37 S ]
o
% Labor Available = 1686/2080 x 100 = 81.1% T
Cost of Labor = 81.1% x $1,932,742 = $1,567,454 L
1% of Available Labor = $15,675 R
°
Average Wage Unburdened = $1,475,376/126/2080 = $5.63 R

% Labor Available = 1686/2080 x 100 = 81.1%
Cost of Labor - 81.1% x 1,475,376 = 31,196,530
1% of Available Labor - $11,965

"

Wwork Sampling Productive Cost of Available Labor = 66.4% x $1,196,530
$794,496

Recommended Direct Productive Cost of Available Labor = 68.4% x
$1,196,530 = $818,427
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NOTES:

1 Actual pay grades were obtained from the 20 August 1984 Sick Status
Report.

2 (Costs are based on hourly rate tables (Trade Unfon OTV) dated 27
June 1984, The hourly wage was burdened 31.0% to reflect fringe
benefits. Work leader wage supplement is 10% of the craftspersons wage.
(Ref. USAREUR PAM 690-60, USAFE PAM 40-31).

3 To convert DM to U.S. Dollars, the conversion rate of $1.00 = DM
2.71 for FY84 was used.

4 The Average Hourly Wage represents the wage or salary a craftsperson
would receive throughout the course of a year's employment, even during
vacation and sick leave. Of the 2,080 hours (40 hours x 52 weeks) per
man year used in calculating that wage, only 1,686 hours (approximately
81%) are available for on-site work. The Annualized Average Hourly Wage
represents the available productive wage spread over a 12 month period.
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AVG.

S00s 31.1%

S0s 20.3%

EXHIBIT II-Z

1J0
NP=Non-productive

11-47

SO
IP=Indirect Productive

S00
P=Productive

% of WORK SAMPLED BY TYPE (S00, SO, 1JO)
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1JOs 48.6%

wmo&wgmsmﬁmﬁ&sese
IN3OEd

i et SNl - e asid nea- o e
RN C Te TN




~~~~~~~~~~

EXHIBIT I1-AA

Findings of Fact

0730 - 0734 Loading 2 doors
; 0736 Putting tools in truck
. 0738 Cutting shims with shop band saw
}_ 0740 Measur ing doors for glass inserts
2 0742 - 0752 Travel to gym at Smiley Barracks

0754 Unloading doors

0756 Parking truck

0758 - 0810 Removing 2 o0ld doors -- second craftsperson called shop
for drill

0810 - 0902 Fitting door - door 3/4" too long. No skill saw on site.
Power planning 3/4" off door.

* & & & *

(0820) Shop truck arrived at 0820 with glass inserts, door trim
and drill. The drill chuck and key were so badly worn
that excessive time was required to change bits which
aggravated and frustrated the craftspersons.

* k k % %

0904 - 0914 Break

0916 - 0942 Fitting doors

0944 Discussing door problem (3/8" gap between doors) with
other craftsperson

>

;-j‘ 0946 Fitting door

-

o 0948 Discussing problem -- discovered wrong swing hinges on one
h‘* door -- craftsperson called shop requesting proper hinges
L:‘, 0950 - 1052 Installing door

* k * k k

; (1008) Truck arrived with hinges for problem door

D  * k & *
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SHOP: Carpentry - One craftsperson shown below; however, two
craftspersons were on the job.
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1054

1056

1202
1216
1218
1220
1230
1242

1310
1312
1344
1346

1440

1442
1500
1514
1516
1522
1524
1526
1530
1532

1158

1214

1228
1240
1308

1342

1438

1500
1512

1520

1528

1540

....................

.....................

Waiting for other craftsperson to complete hinge
replacement (room for one person only)

Installing glass

* % k %k %

Locking bolt for one door is 3/4" too long -- no hack saw
at job site

* % %k * %

Travel back to shop (one person only)

Looking for hack saw -- only one in carpentry shop
Sawing lock bolt

Lunch

Travel to job

Installing doors -- coworker removing hardware and kick
plates from old door

Receiving instruction from foreman
Installing door
Obtaining screws from truck to ins*z'1 kick plates

Installing kick plates -- 16 screws por ;[“:te, 4 plates --
all by hand

Door won't close -- strike plate and keeper off by 1/2
thickness of kick plates. (No file on job)

Redoing strike plate
Patching door jamb
Picking up tools

Clean up job site
Picking up tools

Idle

Putting tools in truck
Clean up

Travel back to shop
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1542 - 1546 Putting tools away in shop
1548 - 1558  Rescreening window screens (28 screws per window)
Conclusions

Although the craftsperson worker was 80% productive, more hand tools
(hack saw, file, chargable screw driver, and a functional drill chuck and
key) could have increased his effectiveness and precluded the trip to the
shop for a hack saw over the lunch period. Each craftsperson had
individual hand tools and shop tools signed out -- power planer and
e;lge'ctr]'ic drill., There was no evidence of team tools other than the
vehicle.

Recommendation

Supplying the craftspersons with modern, well maintained individual . e
and team tools will 1lead to both increased productivity and -
effectiveness. Recommend the carpenter shop review the entire
requirement for individual, team and shop tools in terms of kinds of
tools and quantity. It is recognized that each carpenter does not need a
skill saw, electric drill and power screw driver but it also does not
seem exorbitant to have one of these tools for each carpenter team.
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1324 - 1326 One craftsperson collecting old fixtures; other
craftsperson checking/fixing one circuit

1328 Fixing circuit

1330 Obtaining more fixtures

1332 -~ 1346 Install fixture #21

1348 - 1412 Working on fixture - X bracing causing mounting problem

1414 - 14176 One craftsperson working on fixture #21; other
craftsperson securing fixtures delivered earlier in
storage room

1418 - 1550 Installing fixture #21 thru #27-1/2

1552

1554 Putting away tools and equipment
1556 ~ 1600 Travel to shop

Conclusion
Worker #1 Worker #2
Direct Productive 84.9 86.2
Indirect Productive 12.6 11.3
Nonproductive 2.5 2.5
T00.0 T00.0

This is an excellent example of a well planned, well executed 1J0.
Productivity of 84.9% and 86.2% respectively and effectiveness of 0.58
MH/fixture (16 MH/27.5 fixtures) is commendable. This part of the 1J0
involved removing old incandescent fixtures, .installing new fluorescent
fixtures, and circuit wire in one of the warehouses at Germersheim. The
work was approximately 15 feet high. However, across the street, same
type warehouse, same work; high productivity of 67.4% was observed, but
effectiveness of only 1.3 MH/fixture (16 MH/12 fixtures) and 0.66
equipment hours (bucket truck) per fixture. The rolling scaffold method
of doing the work is 229% more effective in addition to freeing a bucket
truck for other work. It was noted by management that the DEH owns only
one rolling scaffold. It was also noted that buildings that are empty
now will not be at the close of Reforger.

Recommendation

On 1J0 work, management should be constantly checking the
effectiveness of the work. Is there a more cost effective way of doing
the same thing? Communication between the worker, foreman, planner
estimators and higher levels of management 1is essential. In this
particular case, many alternative courses of action could be pursued.
Some are:
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EXHIBIT II-BB

Findings of Fact

SHOP:

0716
0722

0730

0744

0800
0818
0832
0846
0858
0902
0914
1000
1002
1008
1156
1158
1200
1246
1250
1252
1314

Electric - 2 craftspersons

0720
0728

0742

0758

0816
0830
0844
0858
0900
0912
0958

1006
1154
1158
1200
1245
1248

1313
1322

Travel to Bldg. 7957

Placing fluorescent fixtures on rolling scaffold
(approximately 15 ft. high)

Installing fluorescent fixture #1, new circuit wire and
removing old fixture

Installing fluorescent fixture #2, etc. (Foreman checked
job at 0752)

Installing fluorescent fixture #3, etc.
Installing fluorescent fixture #4, etc.
Installing fluorescent fixture #5, etc.
Installing fluorescent fixture #6, etc.
Started fixture #7

Break

Installing fixtures #7, etc. thru #10
Moving scaffold to next bay

Placing fixtures on scaffold

Installing fixtures #11 thru #19-1/2
Securing tools

Travel back to shop for lunch

LUNCH

Travel back to Bldg. 7957

Getting tools

Installing fixtures #19 and #20

Removing top section of scaffold and moving to next bay.
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over a

point.
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A. Rent an additional rolling scaffold

B. Purchase an additional rolling scaffold

C. Use of swing shifts to use the DEH scaffold

D. Employ overtime using the DEH scaffold

E. Place a wood scaffold in back of 5 ton for the lower parts of
building

The best course is the most economical of the above.

It is recommended that a mini-review process be set up for all I1J0s

certain dollar value (to be set by the DEH) to review the

planning, construction methods and progress at the 10-20% completion

The review should be brief and attended by the foreman, the

planner estimator involved, and the branch chief.
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EXHIBIT 1I-CC

Finding of Fact L
SHOP: Plumbing - 2 Craftspersons .
0730 UnToading tools and materials from vehicle q
0732 - 0802 Constructing metal flashings and drain pipes in the shop ﬂ;_j
for use at Bldg. 9609 .

0804 Idle S
0806 - 0834 Continue construction of metal flashings and drain pipes :
0836 - 0838  Material handling in the shop .“j
0840 - 0852  Constructing metal flashings and drain pipes o  '
0854 - 0858  Material handling in the shop SRR
0900 - 0914  Break ;_f.:_‘f‘f
0916 Idle SRS
0918 - 0928  Constructing metal flashings and drain pipes . f_:_ff»'
0930 - 0932  Material handling in the shop ’;‘“‘"‘;
0934 - 1016  Constructing metal flashings and drain pipes e
1018 - 1020  One craftsperson Tloading materials on vehicle while the ‘
other continues to construct drain pipes i

1022 Loading tools and materials on vehicle ¢ D
1024 - 1028  Travel to Bldg. 9609 ?.:-:;;
1030 Unavoidable delay (train crossing) .._-‘_:_.:‘.‘1
1032 - 1038  Travel to Bldg. 9609 ‘.jﬁ-‘.j
1040 - 1042 Unloading tools and materials from vehicle : 1
1044 - 1120 Cleaning debris from gutter and roof area \:
1122 - 1124 Securing tools and materials from vehicle ‘,'1
1126 - 1146 Removing old flashing from roof seam w:
o]

e
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1148 - 1158 One craftsperson laying out 4x4 wood stock to be used in T

the roof seam while the other cleans debris from roof area

1200 - 1230 LUNCH

- u’*"‘lﬁl'; ACREY Rt ‘
\
o |
|
L

1232 - 1340 One craftsperson sawing 4x4 wood stock while the other
installs 4x4 wood stock in roof seam

1342 - 1344 One craftsperson measuring angle in roof seam while the
other installs 4x4 wood stock

. ot e
T AR
N
[,

P B T

1346 - 1348 One craftsperson securing drain pipes from vehicle while
the other continues to install 4x4 wood stock in roof seam

1350 - 1354 One craftsperson installing flashing over 4x4 wood stock
while the other assembles drain pipe sections

1356 One craftsperson continues to install flashing while the
other obtains materials from vehicle

1358 - 1400 One craftsperson installing a drain pipe while the other
continues to install flashing

1402 - 1404 One craftsperson installing a drain pipe while the other
continues to install flashing
1402 - 1404 One craftsperson idle while the other installs drain pipe

section

1406 - 1410 One craftsperson chiselling masonry wz1l, to recess the
flashing, while the other obtains tools and materials from

vehicle

1412 - 1414 One craftsperson chiselling masonry wall while the other
installs drain pipe section

1416 Obtaining tools and materials from vehicle

1418 One craftsperson obtaining tools from vehicle while the

other chisels masonry wall

1420 - 1454 One craftsperson replacing drain pipe sections while the
other chisels masonry wall

1456 One craftsperson replacing drain pipe sections while the
other installs flashing retainer strips
1458 Obtaining materfals from vehicle
1500 Unclogging drain pipe
11-55 ]
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1502 -

1508 -

1512 -

-
L 1518 -

1528

r 1530

1532

i»- 1534 -

1540 -

1548 -

1652 -
1558
1600

----------------

a.

1506

1510

1516

1526

1538

1546

1550

1556

Conclusion

TASK ASSIGNED TO THE WRONG CRAFT

One craftsperson sawing 4x4 wood stock while the other
installs drain pipe section

One craftsperson installing 4x4 wood stock while the other
is idle

One craftsperson chiselling masonry wall while the other
solders joint on drain pipe

One craftsperson unclogging drain pipe while the other
cleans up the job site

One craftsperson continues to clean up the job site while
the other 1is idle

One craftsperson cleaning up the job site while the other
solders joint on drain pipe

One craftsperson cleaning up the job site while the other
is idle

One craftsperson cleaning up the job site while the other
solders joint on drain pipe

One craftsperson securing tools and materijals on vehicle
while the other installs drain pipe section

One craftsperson securing tools and materials on vehicle
while the other is idle

Cleaning up the job site
Secur ing tools on vehicle

End of work day

The work performed was Sheetmetal and Carpentry, and should have
been assigned to those shops. The craftspersons, while displaying the
capacity to perform the above mentioned work, were not equipped with the
proper tools to perform the work in a timely manner.

TASK OBJECTIVE AS OF 1126 INCLUDED

Remove approx. 50 linear ft. strip of metal flashing in roof
seam.

e

......
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b. Install approx. 50 1linear ft. of 4x4 wood stock in roof seam
(requir ing approx. 16 angles to be cut).

c. Cut an approx. 1-1/2 inch trench in masonry wall to recess
flashing

d. Install approx. 16 metal strips to hold flashing in place
e. Place and secure flashing

Phase a and ¢ from above were completed while phases b, d, and e
required follow-up work.

In addition to the craftspersons being assigned to the wrong tasks,
an excessive amount of time was spent sawing lumber, using hand miter saw
jnstead of a power saw, and chiseling a trench in a masonry wall, using a
hand-held chisel instead of a power saw, which was the major reason for
the slow job progression.

Although the craftsperson's productivity level was high, it is
concluded that more work could have been accomplished if: (1) the
craftspersons were equipped with the proper tools to perform the work;
and (2) the craftspersons had been assigned tasks related to their craft.

Recommendation

..........................................................
-------

Notwithstanding improper tasking, the above conclusion s an
indication of insufficient backlog in this shop. It is recommended that
the craftspersons be tasked based upon their job description; and also,
that a backlog of work be maintained to keep the craftsperson gainfully
productive throughout the work day. Otherwise, the shop foreman should
reassess manpower requirements -- adjusting, as required -- transferring
craftspersons to other shops where both the craftsperson's skills and
talents match the available workload.
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EXHIBIT II-DD

Findings of Fact

SHOP: Plumbing (Germersheim)

0716 - 0720
0722 - 0726
0728
0730 - 0732
0734 - 0736
0738 - 0740
0742
0744 - 0746
0748 - 0756
0758
0800 - 0802
0804
0806 - 0808
0810
0812 - 0818
0820
0822 - 0838

Obtaining tools, equipment and materials from shop
Travel to Warehouse #10-11 to drop off worker

Assisting craftsperson from the heating section to obtain
tools and equipment from van for his job site

Travel to Bldg. 7826, to see if keys were required to
enter work area

Craftsperson drove back to shop to pick up materials for
the first job assignment

Began loading propane tanks onto trailer hitched to the
back of the van

Waiting for keys from Work Reception office in order to
gain access to work area

Travel back to Bldg. #7826

Craftsperson replacing old propane tanks with new ones on
van

Loading old tanks onto trailer

Travel back to shop to unload trailer

Craftsperson unloaded tanks and unhitched trailer from van

Travel to next job site Bldg. 7985

Obtaining tools from van at job site

Began repairs to clogged urinal; Craftsperson pulled all
the urinals off the wall and began replacing the entire
drain pipe system according to 1J0 #KUOD1193

Obtaining more tools from van

Craftsperson still replacing entire pipelines to urinal
drain system
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0840
0842 -
0852 -
0856
0858
0900
0902 -
0916
0918 -
0932
0934
0936 -
0942 -
0946 -
1004
1006 -
1054

1056 -
1132 -
1136 -
1142 -
1146 -
1150

1152 -

1158

LT T T

TN T SN T R

0850
0854

0914

0930

0940

0944

1002

1052

1130

1134

1140

1144

1148

1156

MR STl e AT Z00k SriR ek 2 et iaen 2

Obtaining materials from van

Still replacing entire drain piping system to urinals
Obtaining more tools from van

Cleaning up debris at the job site

Putting away tools and equipment into tool box at job site
Craftsperson washing hands

Break

Obtaining equipment and tools from truck

Craftsperson began installing new drain pipes for urinals
Washing hands again

Obtaining more materials and parts from van

Continue installing new drain pipes

Laying out drilling equipment

Craftsperson continues installing new pipes

Receiving instructions from shop foreman

Continue installing new drain pipes for urinals
Craftsperson washing hands

Continue installing drain pipes

Obtaining more materials and parts from van

Continue installing drain pipes

Obtaining more parts from van
Receiving more instructions from foreman at the job site
Craftsperson washing tools

Craftsperson putting away tools, equipment and materials , '

on van ,
Travel back to shop for Tunch ;;tléi
I1-59 é?;fiig
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8 1200 - 1245  LUNCH S
f~ 1246 Obtaining more equipment for later use at the job site i; tj ?
b 1248 - 1250 Travel back to job site —a

1252 - 1254 Unloading tools, materials and equipment off van at job
site

1256 - 1258 Continued installing drain pipes

1300 Obtaining drill from tool box
1302 - 1340 Craftsperson finished installing entire drain pipe system
to urinals
&f 1342 - 1344 Obtaining more materials from truck
- 1346 Mak ing last pipe connection
1348 Craftsperson cleaning tools

1350 - 1352 Cleaning up debris at job site

1354 - 1420 Craftsperson began replacing all inlet water pipes and old
flushers on urinals

1422 Planning course of action to be followed in accomplishing
the job

1424 - 1434 Craftsperson sawing flush valve supply line with hacksaw
1436 - 1438 Obtaining more materials and parts from van

1440 - 1446 Craftsperson removing main valve from water line

1448 - 1500 Installing new pipes on urinals

1502 - 1508 Plastering and repairing holes in wall

1510 Cleaning up job site

1512 Washing plaster/cement from tools

1514 - 1518 Cleaning up job site

1520 - 1528 Loading and putting away tools, materials and equipment
onto van

1530 - 1536 Cleaning up debris at job site

11-60
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1538 Paperwork

1540 - 1544 Travel to pick up another rider

1546 Idle

1548 - 1552 Travel back to shop

1554 - 1556 Craftsperson unloading tools and equipment off van

1558 Personal cleanup and dressing
Conclusion
Direct Productive 60.7% S
Indirect Productive 35.1% R
Nonproductive 4.2% ‘o
The craftsperson was productive for 60.7% of the first working day ]
and 64.4% of the second day performing job tasks for IJ0 #K001193 dated SR
28 Feb 1983 Depot GY451. This productive effort however was performed in ]
the wrong building. According to the 1J0, the address for the job site .

was Bldg. 7970 but the craftsperson worked in Bldg. 7985 for two days. e
This 1s an indicator that management has problems with documentation ;
standards and procedures. It was also observed that the electrical shop TR |
had been issued dUﬁHcate work orders from work reception. Additionally,
no foreman or worker was observed logging or filling out any type of ‘
documentation at the end of the work day to capture: ®

1. Labor applied to assigned tasks
2. Material usage
3. To maintain status of job tasks (incomplete, complete, etc.)

The lack of documentation and application of procedures raises
questions about the accuracy and validity of history files, and the
accuracy of DEH's forecasting and estimating ability for future
projections of budgets.

Recommendations
() Develop a policy requiring craftspersons to log their own labor DR
hours at the end of the working day and have the shop foremen
review these hours to the work orders issued by them. This 1

procedure will capture the actual costs involved with Tabor and
material usage for all tasks accomplished, for more reliable
variance analyses and forecasting. This will also permit more
utility from the IFS system once jmplemented.

= 11-61

.....




() Develop a more reliable accounting system as to what has been
assigned, where, and status of assignments that can be
retrfeved in a more timely manner.

() Issue a copy of the 1J0, SO0, or SO to the craftsperson before
he leaves the shop for materials or travel to the job site.

() Reexamine workflow documentation to eliminate communications
breakdown between the installations, work reception, ERMD, and
the shop level so that the transition to IFS will not be as
complex during implementation,.
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EXHIBIT II-EE

Findings of Fact

SHOP: Preventive Maintenance
0716 - 0718 Travel to Bldg. $-7902
0720 - 0722 Obtaining materials and tools from truck

0724 - 0726 Craftsperson laying out tools and materijals at job site

0728 - 0808 Craftsperson began repairs to faucets on sink in men's i .:j::j
Tocker room of motor pool garage SR E

0810 Obtaining more parts from tool box .
0812 - 0814 Finished repairs on three (3) faucets on sink
0816 - 0818 Putting away equipment and unused materials
0820 - 0822  Craftsperson repairing sink in eating room "o
0824 Putting away tools

0826 Craftsperson washing hands

B »Rdiiadaaaadad
[}
i
N

0828 Craftsperson using bathroom .
0830 Obtaining parts from tool box
0832 - 0834 Began replacing shower nozzle on shower rod in men's

locker room
0836 Obtaining more parts from truck .‘;.';
0838 - 0842 Craftsperson finished repairs on shower
0844 Putting awway tools
0846 Craftsperson using bathroom “.*"1

0848 - 0852 Obtaining more materials and parts from truck
0854 - 0906 Break

0908 - 0910 Idle time beyond break RRRe
0912 - 0914  Obtaining tool box from truck 1
0916 - 0918 Craftsperson began replacing toilet seats in same locker :,;.‘;?.::.."
room o]
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0920 Obtaining more parts from tool box e
0922 - 0928 Craftsperson finished replacing toilet seat on 1st toilet |
0930 Obtaining more materials from tool box —;——:
0932 Receiving instructions from work leader i
2 0934 - 0936  Obtaining tools, equipment and materials from truck ‘.}f.?i};.}}fj
h- 0938 Repairing seat on 2nd toilet ';ﬁ
: 0940 Obtaining more tools from tool box *
3 0942 - 0950  Craftsperson still replacing same toilet seat j
0952 Putting away tools | .“‘“;
0954 Cleaning up job site
0956 - 1002 Craftsperson finished replacing seat on 2nd toilet ; J
1004 - 1006 Obtaining more parts and tools from truck ".*%
1008 - 1028  Craftsperson began replacing seat on 3rd toilet -
1030 Cleaning up debris at the job site
1032 Craftsperson washing his hands
1034 Craftsperson finished replacing seat on 3rd toilet

1036 - 1038 Idle

1040 - 1042 Obtaining equipment from truck

1044 - 1056 Laying out and positioning tools and equipment on the job
site

1058 - 1106  Craftsperson began to repair clogged drain pipes under 1:'_?';'.';'.;'%
urinals in men's locker room °
1108 - 1110 Trying to repair equipment NORICR

1112 - 1114 Craftsperson waiting and watching coworker attempt to fix
’F. equipment

1116 Still trying to repair equipment

. 1118 - 1122 Craftsperson used Drain-0 chemicals to complete repairs on
- clogged pipes
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1124 Personal clean up at job site l ';lf
1126 Putting away equipment -';;,;a
k‘ 1128 - 1132 Craftsperson repairing hose; replacing metal clamps and ;7;4414
connection pieces on end of rubber hose i*‘f-;_
: 1134 - 1138  Loading tools, equipment and unused parts back on truck ;;ifzis

—w

- vw——rvvr-v_ L AR A
l' o '
r

1140 - 1152  Craftsperson washing his hands f;::¥€;

1144 Loading more tools onto truck SRR

1146 - 1152 Idle -

1154 Loading more materials on truck

1156 - 1158 Travel to shop for lunch

1200 - 1245 LUNCH

1246 - 1248 Travel back to same job site

1250 - 1252 Obtaining tools, equipment and parts from truck

1254 - 1300 Craftsperson began performing PM on women's bathroom,
putting compound around base on toilets and unclogging a

drain in shower

1302 - 1304 Obtaining more tools from truck

1306 Sti11 unclogging shower drain

1308 Worker washing his hands

1310 - 1312 Craftsperson finished unclogging shower drain in women's
bathroom

1314 Obtaining more materials from tool box

1316 - 1330 Craftsperson finished performing PM in women's bathroom.
Installed a towel rack, changed faucets on bathroom sinks

1332 Idle - craftsperson beginning to run out of work
;ﬁ 1334 Obtaining a part for water faucet from tool box i-;cftﬁ
g 1336 - 1340  Idle - smoke break S
E: 1342 - 1400  Idle due to lack of an assignment
. o
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1402 - 1404  After policing the motor pool garage craftsperson decided R,
to clean out a sink drain T

1406 - 1410  Idle - smoke break o
1412 - 1426 Idle due to lack of an assignment R
1428 - 1430 Craftsperson cleaning another sink drain in motor pool shop

1432 Craftsperson washing his hands .o

1434 - 1438  Idle due to Tack of an assignment 1

1440 - 1444 Putting away unused parts and materials on truck
- - =4

1446 - 1548 Idle - craftsperson walking around looking for work I

1550 - 1552  Travel back to shop -]

1554 - 1558  Craftsperson cleaning up at the end of the work day :

[RE -

1600 END OF DAY A

Conclusion : ]
Direct Productive 35.6%

Indirect Productive 30.5% '
Nonproductive 33.9% , i
100.0% R
Major Problem Areas: f_v.;f;fﬁ
[ 23.8% of the craftsperson's time was spent in job preparation. .._ ‘
- - 4
° 28.5% of the craftsperson's time was nonproductive because of B
the lack of work assignments to keep the craftsperson occupied
for the full work day.

Recommendations .1
For additional discussion and conclusions for PM Teams, see the R
following Exhibit II-FF, See Section V, pages V-1 thru V-5 for R
discussions and recommendations for the PM Team, Self-Help, and the SRRRNAE.
Do-It-NOW (DIN) Team(s) concept. DERAEN
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EXHIBIT II-FF

Findings of Fact

SHOP:
0730

0732 -
0746
0748 -

0752
0754
0756 -
0800 -

0804
0806 -

0814 -

0820

0822
0824

0836
0838

0810 -

0826 -

Preventive Maintenance

0744

0750

0758
0802

0808

0812
0818

0834

Craftsperson #1 obtaining vehicle from holding area;
Craftsperson #2 waiting for transportation

Travel to work site, B1dg. 9615 at Gerszewski Kaserne
Obtaining tools, materials and equipment from truck

Idle - due to lack of an assignment; looking for jobs to
per form

Craftsperson #1 idle; #2 lubing hinges on door
Idle due to lack of an assignment
Craftsperson #1 lubing hinges on door; #2 idle

Craftsperson #1 changing fluorescent Tlamp tubes; #2
repairing window hinges

Idle due to lack of an assignment

Craftsperson #1 changing more fluorescent lamp tubes; #2
idle due to lack of an assignment

Idle due to lack of an assignment

Craftsperson #1 changing more fluorescent lamp tubes; #2
idle due to lack of an assignment

Craftsperson #1 changing fluorescent 1lamp tubes; #2
obtaining materials from tool box

Craftsperson #1 still changing lamp tubes; #2 idle

Craftsperson #1 didle; #2 obtaining more materials from
tool box

Craftsperson #1 changing more lamp tubes; #2 idle due to
lack of an assignment

Installing door stops on floor

Craftsperson #1 idle due to lack of an assignment; #2
still installing door stops on floor

11-67
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0840 Craftsperson #1 idle; #2 putting away tools and unused .
parts back in tool box
:‘ 0842 Craftsperson #1 changing more fluorescent lamp tubes; #2 ';_;;L
‘ idle @
. : ]
0844 Craftsperson #1 still changing lamp tubes; #2 putting away

more materials and tools

0846 Craftsperson #1 obtaining more parts from truck; #2 idle
0848 Craftsperson #1 changing more lamp tubes; #2 adjusting
hinges on windows g
0850 - 0854 Craftsperson #1 idle due to Tlack of an assignment; #2 ::
adjusting hinges on windows i ]
®
0856 - 0858  Idle due to lack of an assignment T
0900 - 0912 Break SRR

0914 Idle after break time

0916 Craftsperson #1 idle; #2 repairing door knob in office
building

0918 - 0920 Craftsperson #1 changing ceiling lamp tubes; #2 idle due
to the lack of an assignment

0922 - 0924 Craftsperson #1 still changing fluorescent lamp tubes; #2
receiving instructions from shop foreman at job site

0926 Craftsperson #1 replacing cover plates on wall outlets

0928 - 0934 Craftsperson #1 still replacing cover plates on electrical
outlets; #2 began replacing broken glass in front door

0936 Craftsperson #1 repairing lamp fixture; #2 obtaining tools
from tool box

0938 Craftsperson #1 obtaining drill equipment from truck, #2 ;o
still obtaining tools from tool box o

0940 Craftsperson #1 receiving instructions from shop foreman
at job site; #2 cleaning up debris

P S Lo
[T Uire WD IR

0942 Craftsperson #1 still repairing same lamp fixture; #2
still cleaning up job site

0944 - 0952 Craftsperson #1 finished repairing lamp fixture; # idle
due to lack of an assignment
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0954
0956 - 1006
1008 - 1010
1012 - 1014
1016 - 1020
1022
1024
1026
1028
1030
1032
1034 - 1036
1038 - 1040
1042 - 1044
1046 - 1050
1052
1054
1056
1058 - 1100
1102
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Craftsperson #1 changing more ceiling lamps fluorescent
tubes; #2 obtaining materials from truck

Craftsperson #1 repairing a wall electrical outlet; #2 "o
replacing door knob on back door RN

Craftsperson #1 idle; #2 still replacing same door knob

Craftsperson #1 idle due to Tack of an assignment; #2 S
putting away tools “

Craftsperson #1 changing fluorescent Jlamp tube and
repairing lamp fixture; #2 repairing bathroom toilet door
latch

Craftsperson #1 repairing same lamp fixture; #2 idle o
Both craftspersons are idle

Craftsperson #1 idle due to lack of an assignment; #2
adjusting door handle on a bathroom door

Craftsperson #1 obtaining materials from shop foreman's

truck at the job site; #2 finished adjustments on bathroom

door

Craftsperson #1 obtaining more materials from foreman's SIS

truck; #2 idle .o

Craftsperson #1 receiving instructions from shop foreman; J::II

#2 idle due to the lack of an assignment e

Craftspersons idle due to lack of an assignment - _h____
. B |

Craftsperson #1 changing Tight bulb 1in hallway broom ?

closet; #2 idle

Craftspersons idle due to the lack of an assignment

Craftsperson #1 replacing entire fluorescent ceiling lamp; .

#2 still idle due to lack of an assignment L

Craftsperson #1 replacing the same ceiling lamp fixture;

#2 obtaining parts from tool box S

Craftsperson #1 idle; #2 installing rubber door stop on ,.O_

floor RN

Craftsperson #1 replacing electrical outlets; #2 idle \

Both craftspersons are replacing electrical outlets !

Craftsperson #1 obtaining more electrical outlets from
tool box; #2 idle
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1104 Craftsperson #1 replacing more electrical outlets; #2
still idle ,
£‘ 1106 Both craftspersons are replacing electrical outlets ‘;’
o
1108 Craftsperson #1 still changing electrical outlets; #2 idle .
1110 Craftsperson #1 finished replacing electrical outlets; #2 -
installing a door stopper T
.l_ 1112 - 1120 Both craftspersons idle due to the lack of an assignment "o _
1122 - 1124 Craftsperson #1 installing a door stop; #2 idle
1126 - 1134 Both craftspersons idle due to lack of an assignment
hr' 1136 Craftsperson #1 changing 1ight bulb in exit sign of ®
hallway; #2 idle
1138 Both craftspersons idle
1140 Craftsperson #1 idle; #2 measuring glass to be cut .
e
1142 - 1144 Craftsperson #1 removing old window pane; #2 idle -- two .
persons on a one person job
1146 Both craftspersons removing old glass from window

1148 - 1150 Craftsperson #1 cleaning up broken glass; #2 removing old °
glass from window "

1152 Both craftspersons cleaning up broken glass

1154 - 1158  Craftsperson #1 still cleaning up job site; #2 began ‘
removing sealing compound from window frame o

1200 - 1228 LUNCH
1230 - 1238 Both craftspersons idle
1240 Both craftspersons obtaining tools and materials from truck °

1242 Craftsperson #1 using bathroom; #2 began chipping away
sealing compound from window frame

1244 - 1250 Craftsperson #1 1idle; #2 still chipping away sealing
compound from window frame K

1252 Craftsperson #1 obtaining more materials from truck; #2
chipping away sealant from window frame to be repaired

1254 - 1256 Craftsperson #1 replacing damaged electrical outlet; #2
repairing same window frame chipping away sealing compound )
11-70 o
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1258 Craftsperson #1 obtaining more parts from tool box; #2
still chipping sealant from same window frame

v~ VT,v‘v‘ﬁ‘
t
.|

1300 - 1302 Craftsperson #1 changing more ceiling Tamp tubes #2

removing sealant from same window frame e
1304 Craftsperson #1 idle; #2 removing sealant from same window -
1306 Craftsperson #1 changing more fluorescent tubes in ceiling
lamps; #2 removing nails from window strips
°
1308 - 1310 Craftsperson #1 changing ceiling lamp tubes; #2 cleaning
up job site
1312 Craftsperson #1 didle; #2 applying sealing compound on
window seals
()
1314 Craftsperson #1 obtaining more materials from truck; #2
applying more sealant to window frzme
1316 Craftsperson #1 obtaining more materials from truck; #2
washing sealant off his hands _
[
i 1318 - 1324 Both craftspersons began installing new glass into window ,
- of game room -
- 1326 - 1328  Craftsperson #1 changing electrical outlets; #2 cleaning L
5 up debris _
®
F 1330 Craftsperson #1 changing more electrical sockets; #2 ,
g putting away tools
: 1332 Craftsperson #1 changing more electrical outlets; #2 idle.
? 1334 - 1336 Craftsperson #1 obtaining materials and parts from tool .
§ box; #2 idle due to lack of an assignment
& 1338 - 1340 Craftsperson #1 repairing Tlight switch in hallway; #2
- still idle
iu 1342 - 1344 Craftsperson #1 repairing second light switch in hallway; ®
- #2 adjusting hinges on window
- 1346 Craftsperson #1 still repairing same Tlight switch; #2
obtaining more parts from tool box
ﬁ 1348 Craftsperson #1 repairing same light switch; #2 replaced .
- two nameplates on doors
% 1350 - 1354 Craftsperson #1 still repairing same light switch; #2 idle
- due to the lack of an assignment
k 1356 Craftsperson #1 repairing light switch in hallway; #2 _'.
& repairing bathroom door
;;-j I1-71
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1358

1402
1404
1406
1408

1412

1416
1418

1420

1422

1426

1428

1436

1438
1440
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Craftsperson #1 obtaining equipment from truck; #2 still
repairing same bathroom door

Craftsperson #1 laying out equipment at job site; #2 idle
Craftsperson #1 changing more ceiling lamp tubes; #2 idle
Craftsperson #1 obtaining more parts from tool box; #2 idle

Craftsperson #1 changing more fluorescent lamp tubes; #2
still idle due to lack of an assignment

Craftsperson #1 still changing same ceiling Tamp tubes; #2
adjusting the hinges on a window

Both craftspersons are idle

Craftsperson #1 securing electrical wiring along ceilng;
#2 idle

Craftsperson #1 obtaining more materials from tool box; #2
idle

Craftsperson #1 securing more wires along ceiling; #2
replacing broken glass from door

Craftsperson #1 repairing his Tladder;
adjusting door latch

#2 lubricating and

Craftsperson #1 idle due to lack of an assignment; #2
adjusting and lubricating same door

Craftsperson #1 adjusting switch in
repairing same door

light attic; #2

Craftsperson #1 idle; #2 finished adjusting door latch
Both craftspersons are idle

Craftsperson #1 receiving instructions from foreman at job
site; #2 measuring frame to replace broken window

Craftsperson #1 laying out equipment at job site; #2 began
removing the broken glass from door

Craftsperson #1 began repairing light fixture in closet;
#2 chipping away sealing compound from the door's window
frame

Craftsperson #1 finished repairing 1light fixture; #2
cleaning up job site

Craftsperson #1 putting away tools and equipment; #2 began
installing new glass in door window
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1506 Craftsperson #1 discussing problems with customer; #2
installing same glass in front door
1508 - 1510 Craftsperson #1 changing more ceiling lTamp tubes; #2 still
installing same window glass in door
1512 Craftsperson #1 discussing problems with customer; #2
installing same glass in front door
1514 - 1518 Craftsperson #1 began repairing fluorescent ceiling Tlamp
fixture; #2 finished installing glass and began applying
seal ing compound around glass
1520 - 1522 Craftsperson #1 obtaining more materials from truck; #2
applying sealing compound to window frame on front door
1524 - 1528 Craftsperson #1 finished repairing fluorescent Tlamp
fixture; #2 still applying window sealant
1530 - 1532 Craftsperson #1 putting away tools, materials and
equipment; #2 finished applying sealing compound around
glass
1534 - 1536 Craftsperson #1 Tloading tools, materials, equipment and
unused parts onto truck; #2 cleaning up truck
1538 Craftsperson #1 doing paperwork; #2 idle
1540 - 1542 Craftsperson #1 doing same paperwork; #2 washing hands
1544 - 1554 Travel back to shop from Gerszewski Kaserne
1556 Craftsperson #1 finishing paperwork; #2 idle
1558 Both craftspersons cleaning ''p
1600 End of Day
Conclusion
Direct Productive 44.8%
Indirect Productive 20.6%
Nonproductive 34.6%

100.0%

Ma jor Problem Areas:

° 13.3% of the craftspersons' time was spent in job preparation.

° 30.6% of craftspersons' time was nonproductive because of the

Tack

of work assignments to keep the craftspersons occupied for

the full workday
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Conclusion

The only management involvement with the PM Team was which buildings
were on the PM schedule. The fact that the craftspersons are traveling
to work sites and determining the level and extent of the work to be
accompl ished demonstrates how lack of planning and scheduling contribute
to 28.5% and 30.6% of the PM team's work being nonproductive. While some
of the tasks performed were actual preventive maintenance tasks, it was
observed that a majority of the light switch covers that were replaced,
window and door lubrications performed, and other repair jobs done were
not required. At these installations HAMM ASSOCIATES observed tenants
actually complaining to craftspersons about doing unnecessary repairs
that were not listed on the deficiency checklist and in areas of the
apartments where the tenants considered that no repairs were necessary.

Much of the work accomplished by the craftspersons in the two
examples Exhibits II-EE and II-FF above was self-help in nature. See
Section V, page V-4, for further discussion regarding self-help.

Recommendations

° See Sectfon V, pages V-1 thru V-5, for discussions and
recommendations for the PM Team, Self-Help, and the Do-It-Now
(DIN) Team(s) concept.

11-74

........................................................
...............
...............................

...........................................................

.
-_.i-xia-q'

—~—




EXHIBIT 1I-GG

Findings of Fact

SHOP: Entomology 1 C5/6

0730 - 0732 Obtaining vehicle from central storage
0734 - 0736 Loading mater ials on vehicle

0737 Travel to Bldg. 9093

0740 - 0744 Unloading materials from vehicle and foot travel to attic
area of building

0746 Pressurizing insecticide spray canister °
0748 - 0810 Applying insecticide spray to attic area

0812 - 0816  Foot travel to first floor area to refill spray canister L
and return T

0818 Craftsperson putting on and taking off respirator AT
0820 - 0834 Spraying insecticide in general area of attic

0836 Idle
0838 - 0842  Spraying previously sprayed area '*“""”“
0844 - 0846  Securing materials and supplies \
0848 Planning at the job site | ".__4
0850 Filling out paperwork RS
0852 - 0854  Travel to shop S
0845 - 0858  Personal clean up
0900 - 0914 Break ,“. K ‘
0916 Securing supplies and materials on vehicle 4
0918 - 0920  Travel to NCO Club AN
0922 - 0924  Obtaining supplies and materials from vehicle —.7
.
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0926 - 0956  Spraying insecticide throughout the club and public areas :::f-:;if EZ::

of building Tl

0958 Mixing chemicals RSO
o

1000 Planning at the job site BN,

1002 - 1020 Spraying insecticide throughout club and public areas of
building

1022 - 1024 Mixing chemicals

1026 Planning at the job site
1028 - 1036 Spraying insecticide throughout club area
1038 - 1050 Spraying insecticide in previously sprayed areas . 01 i

i 1052 - 1054 Securing supplies and materials on vehicle

1056 Travel to warehouse Bldg. 9054 S
- R ——
? 1058 Obtaining supplies and materials from vehicle @ 4
g 1100 Foot travel to job site e

1102 - 1108 Spraying insecticide in one aisle of warehouse

E 1110 - 1118 Spraying insecticide in area previously sprayed and
overlapping area sprayed by other craftsperson

1120 - 1122 Idle

E 1124 - 1126  Foot travel to vehicle for supplies ”%4
1128 Foot travel to shop area "1
1130 Mixing chemicals _' L]

? 1132 - 1134 Spraying insecticide in warehouse storage area . ]

; 1136 Idle S

1138 - 1142 Craftsperson spraying insecticide 1in areas previously o :

= sprayed and "criss-cross" spraying done by two other R

- craftspersons

P 1144 - 1152 Idle

. 1154 Secur ing supplies and materdjals on vehicle

; 1156 Travel to shop
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1158 Personal clean u