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ABSTRACT

FDOT scheduling engineers need a reliable reference for estimating the duration
of different utility relocations encountered on FDOT construction projects. The
type of utility work involved on a project may vary considerably. FDOT projects
can involve everything from fiber optic systems to conventional storm drainage,

[}
often with many different utility systems involved in a single project. Currently

the FDOT does not have a comprehensive information base for estimating utility

production rates and activity duration.

This report first determines common utility relocation activities from a sampling
of EDOT relocation schedules. This list was then verified by FDOT district utility
engineers. Next, the research team compared the utility relocation schedule
data to data obtained from different utility companies and means manuals.
Overall, the relocation schedules are generally an accurate reflection of the time
needed to relocate utilities in FDOT construction projects. However, more

information and assistance is needed from the different utility industries in order

to fully verify information acquired from the relocation schedules.



INTRODUCTION

Background

Utility companies often install their lines and facilities on the right-of-way of
public roads and streets. This joint use of the right-of-way can be satisfactory
when the surface is not disturbed for public use. However, right-of-way sharing
often leads to conflicts between State Highway Agencies (SHAs) and the utilities
occupying the right-of-way when construction, maintenance, or widening of
highways is performed. Whenever delays in construction occur, the conflicts

can be costly for the SHA, utility companies, and businesses adjacent to the

construction site.

Research on the National Level

Delays from utility relocation have been examined by the General Accounting
Office of the Transportation Research Board. The purpose of the GAO’s
research was to determine the amount of scheduling slippages and increased
costs that may be due to delays in utility companies producing, transmitting or
disturbing communications, electricity, natural gas, water, and sewage lines.
Their research covered the following topics for the fiscal years of 1997-98: the
extent to which states are experiencing delays and the causes and impacts of

the delays, the number of states compensating construction contractors, the
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technologies being used during the design phase to mitigate utility relocation

delays, and the mitigation methods being used by the states.

According to this research, states that responded to the survey cited the
following reasons for delays: short time frames for planning and designing
projects, a lack of resources by utility companies to perform relocation work, and
poor timing and coordination. Only ten states reported that these delays had a

great or very great impact on the costs and/or construction schedules of highway

and bridge projects.

The states may not realize the extent of delays as found by the GAO's study.
Contractors indicated that they might not report troubles that may arise from

utility relocations since they may work on different segments of the project.

The GAO’s study also uncovered these practices:

e Forty-four states compensated contractors for utility relocation delays by
extending project completion dates. Thirty states paid contractor’s claims
for increased costs.

« Some contractors did not seek compensation because they did not desire

to prepare the required paperwork, while some assume full financial

responsibility for utility relocation delays.



e Computer-aided design and drafting systems are used by forty-three
states in the project design phase. This system is also used for designing
and mapping projects and locating the utilities.

e Forty-one states used early planning and coordination to help reduce
utility relocation delays. Twenty-two states responded that they use
special contracting methods. Three states use monetary incentives,

seven used monetary penalties, and two used the courts.

Utility Relocation Policies for the Florida Department of Transportation

(FDOT)

Section 334.044(1) of the Florida Statutes gives the FDOT the responsibility for
coordinating the planning of a safe, viable, and balanced state transportation
system serving all regions of the state and the assurance of the compatibility of
components, including multi-modal facilites. The FDOT has published the

all

Utilities Accommodation Manual, which draws upon many resources as

guidelines 1o establish standards for utility work or placement and
reimbursement cost within the rights-of-way. This manual sets forth the criteria
and procedures of the FDOT for the accommodation of utilities within state

transportation facility rights-of-way pursuant to Sections 337.401 through

337.404, Florida Statutes.

The statutes further define the FDOT's responsibilities with regards to the right-
of-way policies. The FDOT has the specific authority to prescribe and enforce

reasonable rules or regulations governing the placing and maintaining of utilities



along, across, or on any state transportation facility. The FDOT may grant the
use of the rights-of-way for a utility in accordance with Department rules or
regulations and no utility shall be installed, located, or relocated unless
authorized by a written permit issued by the FDOT as provided by Section
337.401(2) of the Florida Statutes. The statutes further maintain that the permit
requires the permit holder to be responsible for any damage resulting from the
issuance of the permit. In addition, any utility found by the FDOT to be
sunreasonably interfering in any way with the convenient, safe, or continuous
use, or the maintenance, improvement, extension, or expansion of a state road

or publicly owned rail corridor shall, upon proper notice, be removed or relocated

by such utility.”

The EDOT also recognizes that all utility owners that serve the public have a
common obligation to provide their services in a cost effective manner. With
these considerations, the FDOT coordinates its advance planning of highway
projects with the affected utilities to facilitate the relocation of the utility in order

to eliminate costly construction delays. The Utilities Accommodation Manual

also states that the FDOT will consider the cost of utility work necessary for the
proposed project. Additionally, it states that the FDOT will keep utility agencies
informed of future transportation projects. in return, the FDOT requests that the
utility agencies advise the EDOT of the location of existing and proposed

structures within proposed project corridors.



The FDOT views the utility industry as a statutorily authorized partner in the use
of the rights-of-way that the FDOT manages. This results in a shared
responsibility with the utility industry to maintain a safe user environment. Either
party’s actions can negatively or positively effect safety. Each party involved in
a utility relocation must begin their evaluations by first establishing the safest

course of action and achieving an acceptable balance between benefit and cost.

Research Objective

Relocations and additions to existing utility systems are common on FDOT
construction projects. The type of utility work may vary considerably. FDOT
projects can involve everything from fiber optic systems to conventional storm
drainage. Often many different utility systems are involved on a single project.
Typically, the utility work is critical with regard to the overall project schedule.
The effectiveness of the overall project schedule is largely dependent on

accurately scheduling the project utility activities.

FDOT scheduling engineers need a reliable reference for estimating the duration
of the different utility activities encountered on FDOT projects. The time
estimates provided by the different utility organizations are often unrealistic and
inaccurate. Currently the FDOT does not have a comprehensive information

base for estimating utility production rates and activity duration.



Research Approach

The general approach of the research team was to work closely with FDOT and
industry professionals who are experienced with utility relocations in the right-of-
way area. FDOT utility engineers who actively participate throughout the design,
production, and construction phases of a roadway project were also consulted.
Additionally, the Florida Utilities Coordinating Committee (F.U.C.C.) was
contacted for input. Investigations focused on obtaining a range of times and
the influencing factors of the common activities established through research.
The research included the following tasks:

I_@g_: The research team initially approached the utility industry to
establish a list of common utility activities. The research team
developed a complete listing of common utility activities
encountered on FDOT projects from FDOT utility relocation

schedules.

Task 2: The research team met with experienced FDOT utility engineers
and refined the complete listing of common utility activities

encountered on FDOT projects.

Task 3: The research team met with utility industry personnel to obtain a

range of times and influencing factors for the list of common utility



Task 4:

Task 5:

activities. The research team also visited the construction sites of

utility relocations to further validate the productivity rates.

The research team analyzed the data in the FDOT relocation

schedules to see how it matched with the activity durations given

by industry representatives.

The results of the research are contained in a Final Report.

Additionally, a Utility Scheduling Reference Manual will be

produced as a stand-alone document to be used by FDOT
scheduling engineers as a tool in preparing project schedules.
This estimating reference presents production rates for utility work
activities within the context of FDOT projects. The range of times

and influencing factors for the activities will serve as adjustment

factors for the scheduling engineers.

10



OBTAINING THE DATA

The initial step was to ask local electric, phone, and cable companies for
information about their most common relocation activities and the time required
for them. These companies were not interested in developing a list of common
utility relocations and stated that they would need to know what utility relocation

activities we were interested in obtaining times for.

As a result of this initial experience, utility relocation schedules containing a
variety of different utility relocations were collected from FDOT district offices.
Twelve schedules were obtained from District 2 (Lake City), three schedules
were obtained from District 5(Deland), and District 7 (Tampa) sent one schedule.
This initial set of projects became the basis of a database that would determine

common utility relocations performed in the state. (See Appendix One.)

11



DEFINING THE PARAMETERS OF THE RESEARCH

A database was created from the collected utility relocation schedules by sorting
the utilities by type. After separating the utilities by tybe (cable, electric, gas,
phone, sewer, and water), the data was then sorted by activity. A list of common
utility activities was then extracted from all of the data by choosing activities that -
constituted more than 5% of the data set. Any activities that occurred less than
5% of the time for that utility were not included on the list. The most common
pipe size or length of service for that activity was then used to complete the list.
(See Appendix Two.) Due to the volume of electric relocations in our utility

relocation information, the electric data was separated into underground electric

and overhead electric categories.

All of the District Utility Engineers were then asked to verify this list of common
activities. They were asked to add or subtract items that they felt would aid a
new utility engineer's scheduling experience. Some of the district utility
engineers stated that the list did not need any alterations. These were the
constructive comments toward the list of common utility activities:

e ‘| don't feel there is enough depth in the phone section (especially in
urban areas). | would like to see a scope for bigger activities. 1 would like
to get the time necessary for splicing a 900 pair phone cable. | would
also like to get information on bigger activities so that | can then

extrapolate the activities down in size and time.”

12



“In electric activities there are different types of poles for high and low
power transmission and | don't feel that this list reflects that. The most
common size of pipe for a water main is 10 - 12". Larger pipes are
slower to install at each joint. The right-of-way, materials used, and
ground conditions can affect productivity. | suggest a time-in-motion
study to properly do this research.”

“The cable section: okay. Gas section: there are a lot of 18 — 20 - 24"
high-pressure (990 psi) pipes. Some pipes are encased or lowered after
installation. Very frequently, these pipes are located under the Turnpike
and are paraliel to the Turnpike. The gas lines are 36" from the Tampa to
Orlando area. High-pressure pipes take a jong time to relocate.
Overhead electric: 230 kV transmission lines take a long time to relocate.
Higher voltages also take more work. Underground electric: usually
retired in place. There are usually only minor adjustments, since there
usually is not any slack in the cables. Phone: A length should be
included for placing conduit in and out of service. Fiber optic cable
activities should include rerouting and replacing fiber cable. (Splicing is
time extensive.) The preparatory work can take a while. Sewer: cost
and time are a function of depth. You also need to maintain a certain

slope. Water: should use 4" or 8" pipes since fire hoses usually take a 4"

line. Some fire hoses use larger pipe sizes.”

13



The list was then refined even further from discussion with a utility engineer.

The resulting list is also listed in Appendix Two.

14



SOLICITATIONS FOR DATA

The next step in the information gathering process was to approach the Florida
Utilities Coordinating Committee (F.U.C.C.) to obtain data from various
companies and different areas of the state. The mission statement of the
F.U.C.C. is “to promote the effective and equitable co-existence of utilities to
create a successful working relationship among and between utilities, and other
entities through coordination, cooperation and communication. It is the intent of
this Committee to achieve this purpose through frank and impartial consideration
of all matters referred to it with full recognition of the respective rights and
obligations of the organizations concerned. It is the further intent of the
Committee to participate, when practicable, in the preparation of practices,
policies, procedures and rules originating with governmental organizations that
may affect utility work.” The decision to approach the F.U.C.C. was to facilitate

the inclusion of all regions of Florida and the variety of companies within each

utility industry in this research.

The committee’s reaction to the research objective was mixed. Most utility
representatives were very concerned that the reference manual would later be
used as a tool to determine the responsibility for delays in utility relocation
construction projects. The bulk of this reaction came from the cable, electric,
and phone companies. However, some individuals were willing to comply with
the FDOT's request for information since they felt the outcome could aid the

FDOT and their company. These individuals, however, were a small minority of

15



utility representatives present at the F.U.C.C. meetings. See Appendix Three for

a copy of the request for information.

At the last F.U.C.C. meeting the research team attended, the gas industry
representativves formed a subcommittee and collaborated on the low, average,
and high durations and influencing factors for the list of common activities. Four
different companies were represented from the cities of Jacksonville,
Tallahassee, Tampa, and Paim Beach. At the same meeting, a water
representative supplied the data for the common water activities. The water

information represents the city of Tampa. All of these results can be seen in

Appendix Four.

After the meeting, two members of the electric industry were willing to share
their information. They represent two different companies from St. Petersburg
and Gainesville. The Gainesville company also performs cable and gas services

and shared that information as well. These results can also be seen in Appendix

Four.

Other utility representatives from the phone, cable, water, sewer, and electric
industries offered to share their information, but their data has not been received
at this time. The research team tried to obtain data from at least three different

utility companies from each category, but that level of compliance is not yet

received.

16



EVALUATION AND VERIFICATION OF DATA

Before comparing the information received to the information already gathered in
the utility relocation schedules, the activity durations in the utility relocation
schedules were calibrated to the standard lengths used in the common utility
relocation list. See Appendix Five. There is currently enough information to-
compare data for gas, electric, phone, and some cable and water activities. The
following data will be compared: information from the relocation schedules
(some activities will not have data since the activities were added by a district
engineer's request), information received from utility professionals, and

information from means manuals where possible.

The best way to compare this data would be to compare the average durations

for each information source for each utility relocation activity. The results can be

seen in Appendix Six.

Comparisons for Electric Relocations

The industry that has sent in the most responses is the electric industry. The
research team has received information from four different companies. The data
for the overhead electric activities is very similar in scale. The relocation
schedule data has the largest allocation of time for most of these activities,
except for the activity “removal of fifty feet of aerial cable”. For removal of fifty
feet of aerial cable, Company B may be including extra set-up time in their

estimates or may be using different construction techniques. The data for the

17



underground electric activities is very similar in scale as well. In this scenario,
though, the relocation schedule tends to be jower than the estimates given by

the companies. This may reflect more preparation time in a company's

estimate.

Comparisons for Gas Relocations

THIS DATA WAS RECEIVED IN TWO DIFFERENT FORMATS: AS A
GROUP REPRESENTING THREE DIFFERENT COMPANIES AND AS AN
INDIVIDUAL COMPANY’S RESPONSE. THIS INFORMATION IS VERY
SIMILAR IN SCALE. HOWEVER, THE INFORMATION FOR ACTIVITY
SEVEN THAT THE GROUP GAVE—LOWER ONE HIGH-PRESSURE GAS
LINE—IS TWO TIMES THE DURATION THE INDIVIDUAL GAVE. THIS
DISCREPANCY MAY BE THE RESULT OF USING DIFFERENT
CONSTRUCTION TECHNIQUES OR IT MAY BE A REFLECTION OF
PADDING TIMES WITHIN THE INDUSTRY. MORE INFORMATION IS
NECESSARY IN ORDER TO MAKE A REASONABLE ANALYSIS.

Comparisons for Phone Relocations

The information received from Company A is similar in scale to the relocation
schedules. Since a district utility engineer requested that the research team
include many activities not in the relocation schedules, there is not much
material to compare. Therefore, more information from other companies would

be needed to make a thorough analysis.

Comparisons for Water Relocations

For activities one, two, three, six and seven the construction times are similar in
scale between the relocation schedule, means manuals, and Company B. For

activity five, remove and replace fifty linear feet of X-inch WM, Company B

18



included the thirty days required to obtain Department of Environmental
Protection permits. If the permit time was not included, then the construction
information from Company B would be approximately the same as the
information from the means manual. Activities eight and nine, remove and
replace one water meter and relocate one water meter, have durations
approximately ten times larger than the relocation schedule. Company B
elaborated on this information by stating that large water meters are in large
vaults which increase construction times. Company A's numbers were more
conservative throughout the data. The engineer who gave out that information
stated that he did not have much experience with utility relocations. More

information from other companies would help verify this information.

Comparisons for Cable Relocations

The research team did not find distinctly comparable data for these activities in
the means manual. Activities three and six are not performed by Company A.
This leaves the research team very little information to compare. The

information that is available is similar in scale. More data is needed in order to

verify and analyze these activities.

Comparisons for Sewer Relocations

Three of these activities had comparable scenarios in the means manual. This
information is approximately the same as the information in the relocation
schedules. Company A has information that follows the relocation schedules for

activities 6, 7, and 8. Otherwise, company A’s data is very conservative and is

19



approximately three times higher than the time given in the relocation schedule.
However, the engineer who gave information stated that he did not have much

experience in utility relocations. More information is needed for this category of

activities.

Comparison between Relocation Schedule and Actual On-site Time

The main objective of this research was to obtain low, average and high
durations for the common utility activities. In spite of this, daily engineer's
reports were gathered for a project containing phone, water, cable, and electric
relocations. According to the relocation schedules, the water activities would
take 34 days, the phone activities would take 204 days, one electric company
would take 90 days, another electric company would need 183 days, and a
cable company did not give times since they would just be relocating their new
cable to the new electric pole line. The daily engineer’s reports showed that this
extensive amount of time was not necessary for these relocations. The resulting
construction site durations were as follows: 12 days for water relocations (out of
34), 67 days for phone relocations (out of 204), 90 days for one electric
company (out of 100), 51 days for another electric company (out of 183 days)
and 3 days for the cable company (an initial duration was not given). Except for
the first electric company’s estimate, the estimated durations on the relocation

schedules were approximately three times the actual on-site durations. See

Appendix Seven.

20



This padding of the time necessary to be on the project site could be a reflection
of the following scenarios: allocation of weather delays, anticipation of a labor
shortage, anticipation of equipment availability, reflection of a contractor's work
schedule, anticipated problems with the design, a reflection of the time required
to obtain necessary permits for the work, etc. Delving into the possible reasons
why the estimated times are approximately three times larger than needed,
however, would be a large undertaking and fall under a separate category of
research. Nonetheless, the research team wanted to make at least one look at
the time on the relocation schedules and the time on the daily reports in order to

get an idea of the accuracy between the two entities.

21



COMPILING THE REFERENCE MANUAL

in order to understand the utility relocation construction process, the research
team visited various construction sites and consulted with the local labor force
on their construction techniques and productivity rates. The research team
observed the following activities: the setting of electric poles, the laying of a six--

inch gas line, and the splicing of telephone cable. The labor force gave

productivity rates for setting electric poles and laying a six-inch gas line.

The crew that set poles stated that they could set 10 — 12 wood poles a day
(ten-hour day) when they are not working within the overhead electric zone.

Working within the overhead electric zone would decrease productivity by at

least fifty percent.

The crew that worked on the gas line stated that they laid an average of 240 —
300 linear feet of pipe a day. They said that in the previous day they had laid
1000 linear feet of pipe and that the most they had accomplished in a day was
one-half of a mile. (They did not mention the number of crews working on these
projects.) The welders on this project stated that they had completed 120 welds

on the previous day (ten-hour work day) and had completed 92 welds within

eight hours of the current day.

22



CONCLUSIONS AND RECOMMENDATIONS

Conclusions

From our comparisons between the relocation schedules and the utility
companies’ information earlier in this report, the research team has
determined that overall the relocation schedules are generally a reasonable
estimate of the time required to relocate utilities in FDOT construction
projects. However, more information and cooperation is needed from the
different utility industries in order to refine the information from the relocation

schedules. This report may aid as a template for future research.

There are many possible explanations for the inconsistency in the
comparison of time requested on the relocation schedule and the actual time
required as indicated by the engineer's daily reports. The discrepancies
could be the result of the following scenarios:

« Relocation times requested by utilities include time allowances for

preliminary activities such as permitting and engineering in addition to the
actual relocation time on site

o Relocation times requested by utilities are conservative including
contingencies for unexpected events

The relocation of utilities remains a critical component of many FDOT

construction projects. The management and coordination of the utility

relocation is a key factor in project success. The best possible estimate of

relocation time is necessary for project scheduling.
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Recommendations

Members of the Florida Utility Coordinating Committee (F.U.C.C.) suggested
that the FDOT create a hypothetical project with plans that highlight their
main utility relocation concerns. F.U.C.C. members then stated that they
would be willing to mark plans and create relocation schedules in such a
scenario. They said that they would feel more comfortable giving times for a

specific situation with a mapped scenario than what they felt was a general

list of activities.

The research team offers the following recommendation to the FDOT for
developing a more comprehensive utility relocation management strategy.

Since the subject of utilities on FDOT projects involves many different project
participants; FDOT project personnel, the utilities, the contractor and FDOT
utility engineers, a comprehensive strategy must include input from all
participants. Improvements are possible in all aspects of the process:
coordination technigues including setting the relocation time, improving the
utility instructions and information on the project plans and relocation
schedules, and efficient use of Subsurface Utility Engineering. The research
team recommends that a comprehensive strategy be developed by a team in

which all project participants are represented.
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Develop of a Utllity Pr jon Rate duling R for FDOT Construction Projects

Contract No: BC354 (RPWO #3)
UF Project No: 4910450474512

Prepared By: Michael Shane Johnson

8/11/00
PHONE DATA
Frequency Activity E::'g:::l::: o
FREQUENCY OF PHONE ACTIVITIES
Instatl {(and )
1 Place 1 50pr cable, directional bore 4" sdr 5.0
1 Place 1 50pr cable, directional bore 4" sdr 4.0
1 Place 1 25pr cable, directional bore 4" sdr 4.0
1 Piace 1 25pr cable 2.0
1 Piace 1 25pr cable, directional bore 4" sdr 4.0
1 Place 1 25pr cable 1.0
1 Blace split 4~ conduit 5m L & R of CL 30 no% B14%
3 Extend 4" bik iron pipe wisplit 4° conduit 3.0
1 Piace cable MTD 4 way 100 PVC HH & duct 162.0
1 Cabie ing 4 way 100 PVCHH & duct 184.0
1 Cable MTD 8 way 100 PVC HH & duct 38.0
1 Directional bore 4" sdr 4.0
2 Install cable & place exist out of service 10.0
2 Install cable & place exist out of service 20.0
1 nstall facilities & place exist out of service 10.0
1 Install cable & place exist out of service 22.0 B27%
1 locate cables 1.5m W (1-600pr,1-100pr) 2.0
To be placed & cut out of service & placed in
1 Place cable out of service (100pr) 1.0
1 Place cable out of service (50pr) 5.0
1 Place in service (4" sched 40 PVC) INCL 14
1 Place out of service (4" sched 40 PVC) INCL 14
1 Cut out of service (900pr, 150pr. 100pr) NCL 14
1 Place out of service (4" sched 40 PVC) NCL 14
1 Blace in service (4" sched 40 PVC) NCL 14
4 Cut out of service (12fiber, S0pr, 100pr, 900pn) INCL 14
3 Cut out of service (100pr) INCL 14
1 Cut out of service (12fiber) INCL 14
2 Cut out of service (200pr) INCL 14 Install (and connect)
: g:: zz: :: :::::: ggggr) ::gt :: 8 To be placed & cut out of service & placed in|
1 Cut out of service (400pr) INCL 14 O Lower cabie
5 Cut out of service (50pr) INCL 14 D Adjust
1 Place in service (50pr) INCL 14 m Designate
2 Cut out of service (fiber) INCL 14 L
1 *Place in service (200pr) arial attach 10.0
k) Place in service (MH 8'x4'x6") 2.0
2 Place out of service 4.0
1 Piace out of service (300pr) 45.0
1 Place out of service (25pr) PT OF 300
1 Place out of service (S0pr) PT OF 300
1 Place out of service (1122pr, 1212pr. 2700pr) PT OF 300
1 Piace cable out of service (50pr} 1.0
Al Place cable out of service {1bt-6pr) 1.0
1 Cut out of service (i8fiber) 18.0
Lower cable
1 {ower 24" (400pr} 2.00
1 Lower 1m (600pr) 1.00
1 Lower 0.5m (600p!) 2.00
1 Lower 1m 4.00
1 Lower 1.4m (1-400pr, 1-100pr) 2.00
1 To be d 1o gtr depth 8.00
1 Lower 30" 3.00
Adjust
1 Adjust frame & cover to new prop elevation 5.0
9 ‘Adiust frame & cover (8-4"ducts & manhole) 2.0
1 Adjust frames 0
1 Adjust as needed (to remain in place) .0
1 Adjust offset as needed (25pr) .0
1 ‘Adjust grade as needed (25pr) 5.0
1 Adjust as d (600pr) (to remain in piace) 10.0
1 Adjust as needed (600pr) (to remain in piace) 0
1 Adjust 8s ded (600pr) {to remain in place) .0
1 Adjust as ded (300pr) (verity out of service) .0
1 Adjust as needed (conduit/300pr) (to remain in 5.0
2 Adjust frame & cover (to remain active) 2.0
1 Adijust frame & cover (to remain active) 6.0
2 Adjust as nec. (cover) 1.0
41 ‘Adjust to final grade (telephone handhoie) 1.0
s 2
1 Designate (4 duct) 10.0
11 Designate wipaint and stakes 1.0
1 Clearing and grubbing & RW staked 10.0




Development of a Utility Production Rate Scheduling Reference for FDOT Construction Projects

Contract No: BC354 (RPWO #3)

UF Project No: 4910450471512 Prepared By: Michael Shane Johnson

8/11/00
WATER DATA
P FREQUENCY OF WATER ACTIVITIES

Furnish, install (and connect)
1 152 mm D! PC 350 WM (and connect) 1.00
8 Type K Copper (and connect) 3.00
8 Type K Copper (and connect) 0.30
1 Type K Copper (and connect) 0.90
1 Type K Copper (and connect) ) 0.25
1 152 mm ductile iron WM 25.00
1 305 mm DI PC 350 WM 1.00
1 305 mm DI PC 350 WM 0.40
1 356 mm plug 0.25
1 356 mm plug/152 mm tapping sleeve/valve 0.40
1 356 mm/356 mm tapping sleeve/valve 0.40
1 610 mm ductile iron WM 17.00 B3%
1 400 DIP WM (and.test) 10.00 @3%
1 install WM at service pts 2.00
1 Concrete thrust collar . 5.00
1 Connect to existing WM 0.75
1 Connect to existing GV M 1.00 - 19%

Cut and plug
1 254 mm piug 0.50
1 356 mm plug 0.50

Remove (and replace) 011% 0 15%
1 152 & 610 mm plugs (and connect to WM) 1.00
1 152 mm cast iron WM 10.00
1 254 mm cast iron WM 3.00
1 356 mm cast iron WM 7.50
1 356 mm cast iron WM 12.50
4 Remove (water meter) 0.25
4 Remove (water meter) 1.00
10 Adjust to grade 0.25
16 Pipe clearance 1.00 @ Furnish, install (and connect)

Relocate 8 Cut and piug
1 Water meter 028 O Remove (and replace)
1 Water meter 0.15 OAdjust to grade
1 Water meter 2.00 ®Pipe clearance

’ B Relocate
3 Furnish and install {fire hydrant assembly) 0.35 @ Furnish and install (fire hydrant assembly)
_ @Remove and replace (fire hyd assembly)

2 Remove and replace (fire hyd assembly) 0.50 @ Reconnect water service at meters
! 5.00 = To be relocated and protected (water valves)
1 Reconnect water service at meters 1.00
2 2.00
3 3.00
4 4.00
5 5.00
1 To be located and protected (water valves) 1.00




Development of a Utility Production Rate Scheduling Reference for FDOT Construction Projects

Contract No: BC354 (RPWO #3)
UF Project No: 4910450471 512

Prepared By: Michael Shane Johnson

To be located and protected (manhole)

8/11/00
SEWER DATA
E ne Activity Estimated time
requency to Complete FREQUENCY OF SEWER ACTIVITIES
Furnish, install (and connect)
11 152 mm PVC SDR 35 (and connect) 3.0
11 152 mm PVC SDR 35 (and connect) 0.3
1 203 mm PVC SDR 35 4.0
1 203 mm PVC SDR 35 3.0
1 203 mm PVC SDR 35 2.5
1 254 mm PVC SDR 35 (w/outside drop) 1.0
1 100 PVC FM (and test) 3.0
1 200 PVC FM (and test) 10.0
2 300 PVC FM (and test) 10.0
6 Connect existing to new 1.0
To be glugged and placed out of service
1 10" san. sewer 30.0
1 8" san sewer 30.0
1 4" FM 14.0
Remove (and replace) o15%
1 100 FM (and replace) 2.0
1 150 FM (and replace) 30.0
1 152 mm PVC SDR 35 (and replace) 1.0
1 254 mm (and replace) 4.0
1 San sewer main (and replace) 0.5
1 San sewer main 0.3
1 203 mm cast iron 2.0 @ Fumish, install (and connect)
1 203 mm concrete 3.0 &To ba plugged and placed out of servic
2 100 PVC FM 1.0 ORemove (and replace)
1 200 PVC FM 5.0 OGrout fill
2 200 PVC FM 1.0 M Pipe clearance
1 200 PVC FM 30.0 BRe-oute
1 203 mm concrete 3.0 W Fumish and install (manhole}
1 203 mm concrete 2.0 B Remove and replace (manhole)
1 203 mm PVC 0.5 s Adjust ring & cover to grade (manhole)
1 203 mm PVC 4.0 ®To be located and protected (manhole)
18 Grout fill 0.5
20 Pipe clearance (150, 200, 300, 400) 1.0
Re-route
1 150 FM 1.0
2 300 FM 1.0
1 300 RM 2.0
3 Furnish and install (manhole) 1.0
Remove and replace (manhole)
1 Remove and replace 3.5
6 Remove 1.0
7 Adjust ring & cover to grade (manhole) 0.5
1 Raise (manhole) 5.0
5.0




Original List of Common Utility Activities

Cable:
1.
2.

ok

©oNO

Gas:

ahLd -~

© ~N o

Electr

DOk LW =

Electr

ahwn =

o

Remain, adjust, and vertically clear (1) fiber optic aerial cable if required.
Place and pull new coaxial cable (6 mm, 13 mm, and 19 mm) through 103
mm duct.

Splice and activate new coaxial cable (6 mm, 13 mm, and 19 mm).
Directional bore (1-800 m) 103 mm duct.

Relocate 1” coaxial, .50 and .75 coaxial 1-26 count fiber overhead cable
to new poles.

Remove (1) existing underground amplifier and power supply.

Remove (1-6.5 m length) .750 M.C. existing cable.

Remove existing overhead cable (40 m length of 6 mm, 13 mm, and 19
mm strands).

Remove existing .750 M.C. crossing (1-40 m length).

Protect and support (1-10 If) 2" line (60 PSI).

Adjust (1) 2" steel pipe.

Lower one %" service line in place.

Install one new 2-inch gas line per 50 linear feet.

Provide (1) hot tap for adjustment and modification for (1) 101 mm gas
main.

Install (1) hot tap for (1) 101 mm gas main.

Install one bottom-out connection for one 101 mm gas main.

Place out of service (1-50 If) 4" gas line (60 Ibs PSI).

ic (Overhead):

Relocate (1-100 If) 120 V aerial line.

Relocate (1) pole for 12.47 kV line.

Remove (1) overhead electric crossing fora 13.2 kV line.
Remove (2-350 m) of aerial cable.

Remove poles for (1-720 If) 7.6 kV aerial crossings.
Provide service for traffic signal.

ic (Underground):

Remove (2-160 m) buried cables.

Place 8-100 mm conduits for 328 If (100 m).

Remove (1) fiber optic cable from conduit for 1230 If (375 m).
Remove 3-100 mm conduits for 1148 If (350 m).

Adjust 3-100 mm existing conduits and (2) buried cables to facilitate
installation of (1) 450 mm pipe.

Place (1) type A pre-cast manhole.
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Phone:

1. Install and connect 100 If of copper cable.

2. Install and connect 100 If of fiber cable.

3. Cut (1-100 If) 900-pr cable out of service.

4. Place (1) 4" sched. 40 PVC conduit out of service.
5. Place (1) 4" sched. 40 PVC conduit in service.
6. Place (1) 50-pr cable out of service.

7. Lower (50 If) of 600-pr cable.

8. Install and connect (1) handhole.

9. Adjust (1) telephone handhole to final grade.
10.Adjust frame and cover for (1) manhole.

Sewer:
1. Furnish, install, and connect (500 If) of 0.6” (152 mm) PVC SDR.

2 Furnish, install, and connect (500 If) of 300 PVC FM.
3. Remove and replace (500 If) of 100 PVC FM.

4. Remove and replace (500 If) of sanitary sewer main.

5. Plug and place out of service (1) 8" sanitary sewer main.
6. Re-route (500 If) of 300 FM.

7. Pipe clearance for (1) 150 PVC FM.

8. Grout fill (1) 0.4” (102 mm) sanitary sewer lateral.

9. Furnish and install (1) manhole.

10. Adjust ring and cover to grade for (1) manhole.

Water:

Furnish, install, and connect (500 If) of Type K copper pipe.
2. Cut and plug (1) 10” (254 mm) pipe.

3. Adjust (1) water valve box to grade.

4. Pipe clearance for (1) 200 WM.

5. Remove and replace (500 If) of 1.4” (356 mm) cast iron WM.
6. Furnish and install (1) fire hydrant assembly.
7
8
9
1

—

. Remove and replace (1) fire hydrant assembly.
. Remove and replace (1) water meter.

. Reconnect water service at (1) water meter.
0.Relocate (1) water meter.



Final List of Common Utility Categories and Activities

Cable Activities:

Adjust or replace one fiber optic aerial cable.

Place and pull new coaxial cable through a four-inch duct.

Splice and activate new coaxial cable.

Directional bore 100 feet for 4-inch duct.

Relocate three fiber overhead cables to new poles.

Remove one existing underground amplifier and power supply.

Remove existing overhead cable per 100-feet.

O N| O 0| AN =

Remove existing cable crossing per span.

Gas Activities:

Protect and support ten linear feet of one low pressure gas line.

~ Adjust one 2-inch steel pipe.

~ Lower one %" service line in place.

“Install one new 2-inch gas line per 50 linear feet.

~Place out of service one 4-inch gas line per fifty linear feet.

— Lower one high-pressure gas line.

1
2
3
4
5 Install one bottom-out connection for one 4-inch gas main.
6
7
8

~ Encase one high-pressure gas line.

Electric Activities (Overhead):

Relocate per span one 13 kV line.

Relocate one pole for 12.47 kV line.

Remove one overhead electric crossing for a 13.2 kV line.

Remove fifty feet of aerial cable.

Provide service for street light load center (480 V).

Remove poles for an aerial crossing.

N OO AW N =

Provide service for traffic signal (120 V).

Electric Activities (Underground):

1. Remove three buried cables per fifty feet.

2 Place duct bank X by Y of Z-inch conduit for fifty feet.

3. Remove 3-100 mm conduits for fifty feet.

| 4. Adjust existing electric conduits.

| 5. Place pre-cast manhole.
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Phone Activities:

install and splice 100 linear feet of buried copper cable.

Install and splice 100 linear feet of buried fiber cable.

Install and splice 100 linear feet of aerial copper cable.

install and spiice 100 linear feet of aerial fiber cable.

Install and splice 100 linear feet of copper cable in conduit.

install and splice 100 linear feet of buried fiber cable in conduit.

Place fifty feet of X-pair cable out of service.

Place (1) 4” sched. 40 PVC conduit out of service.

©| 0| N O O B N =

Place (1) 4" sched. 40 PVC conduit in service.

10. Lower fifty linear feet of X-pr cable.

11 Install and connect one handhole and duct system.

12. Adjust one telephone handhole to final grade.

13. Adjust frame and cover for one manhole.

14. Splice one 900-pair cable.

Sewer Activities:

Furnish, install, and connect fifty linear feet of X-inch PVC SDR.

Furnish, install, and connect fifty linear feet of X-inch PVC FM.

Remove and replace fifty linear feet of X-inch PVC FM.

Plug and place out of service one 8-inch sanitary sewer main.

Re-route fifty linear feet of X-inch PVC FM.

Grout fill one X-inch sanitary sewer lateral for fifty linear feet.

Furnish and install one manhole.

0| N | OV B W =

Adjust ring and cover to grade for one manhole.

Water Activities:

Furnish, install, and connect fifty linear feet of Type K copper pipe.

Cut and plug one X-inch pipe.

Adjust one water valve box to grade.

Adjust one X-inch WM.

Remove and replace fifty linear feet of X-inch WM.

Furnish and install one fire hydrant assembly.

Remove and replace one fire hydrant assembly.

Remove and replace one water meter.

©f 0} N D G| B W) P} =

Relocate one water meter.
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APPENDIX THREE: REQUEST FOR INFORMATION TO THE FLORIDA
UTILITIES COMMITTEE
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University of Florida
Research Project

DEVELOPMENT OF A UTILITY PRODUCTION RATE SCHEDULING
REFERENCE FOR FDOT CONSTRUCTION PROJECTS

Thank you for your consideration in assisting us in producing a manual of
production rates of typical utility relocations. To continue with our present
research objectives, we first need to verify the activity lists we have generated
as representative tasks for each utility type. We feel your cooperation and input
with our project will eventually lead to a more collaborate effort between all
parties involved in utility relocation. A sample of our current activity lists for each

utility category is attached.

If you would like to assist us, please fill in the columns labeled “Common
Duration in Your Experience” in the sheets provided, using your knowledge and
experience of characteristic durations for typical utility activities. If you would like
to fill this in and fax it to us, please feel free to send it to number below. If you
prefer an electronic format, we can email you the attached list for your
convenience.

Again, thank you for your time and consideration in this matter. Your help
is greatly appreciated. If you have any questions, please feel free to contact any

of us at:

Jennifer Shannon (352) 846-1246 jenshannon@con-eng.com

Mike Johnson (352) 392-8487 mikeshanejohn@hotmail.com
Dr. Ralph Ellis (352) 392-3730 relli@ce.ufl.edu
Fax (352) 392-8487

Please give us your contact information in case we need to get in touch with you.

Name

Company

Phone

Email

Address

Utility Categories and Activities:
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Cable Activities: Lowest Average Highest Duration | Influencing
Duration in Duration in in Your Factors
Your Your Experience
Experience Experience (Days)
(Days) (Days) :
1. Adjust or replace one
fiber optic aerial cable.
2. Place and pull new
coaxial cable through a
four-inch duct.
3. Splice and activate
new coaxial cable.
4. Directional bore 100
feet for 4-inch duct.
5. Relocate three fiber
overhead cables to new
poles.
6. Remove one existing
underground amplifier
and power supply.
7. Remove existing
overhead cable per 100-
feet.
8. Remove existing
cable crossing per span.
Gas Activities: Lowest Average Highest Influencing
Duration in Duration in Duration in Factors
Your Your Your
Experience Experience Experience
(Days) (Days) (Days)

1. Protect and support ten
linear feet of one low
pressure gas line.

2. Adjust one 2-inch steel
pipe.

3. Lower one ¥4 service
line in place.

4. Install one new 2-inch
gas line per 50 linear feet.

5. Install one bottom-out
connection for one 4-inch
gas main.

6. Place out of service
one 4-inch gas line per
fifty linear feet.

7. Lower one high-
pressure gas line.

8. Encase one high-
pressure gas line.




Electric Activities Lowest Average Highest Influencing
(Overhead): Duration in Duration in Duration in Factors
Your Your Your
Experience Experience Experience
(Days) (Days) (Days)
1. Relocate per span one
13 kV line.
2. Relocate one pole for
12.47 kV line.
3. Remove one overhead
electric crossing for a 13.2
KV line.
4. Remove fifty feet of
aerial cable.
5. Provide service for
street light load center (480
V).
6. Remove poles for an
aerial crossing.
7. Provide service for
traffic signal (120 V).
Electric Activities Lowest Average Highest Influencing
(Underground): Duration in Duration in Duration in Factors
Your Your Your
Experience Experience Experience
(Days) (Days) (Days)

1. Remove three buried cables
per fifty feet.

2. Place duct bank X by Y of
Z-inch conduit for fifty feet.

3. Remove 3-100 mm
conduits for fifty feet.

4. Adjust existing electric
conduits.

5. Place pre-cast manhole.
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Phone Activities:

Lowest
Duration in
Your

Average
Duration in
Your

Highest
Duration in
Your

Influencing
Factors

Experience Experience Experience
(Days) (Days) (Days)

1. Install and splice 100

linear feet of buried

copper cable.

2. Install and splice 100
linear feet of buried fiber
cable.

3. Install and splice 100
linear feet of aerial
copper cable.

4. Install and splice 100
linear feet of aerial fiber
cable.

5. Install and splice 100
linear feet of copper
cable in conduit.

6. Install and splice 100
linear feet of buried fiber
cable in conduit.

7. Place fifty feet of X-
pair cable out of service.

8. Place (1) 4” sched. 40
PVC conduit out of
service.

9. Place (1) 4” sched. 40
PVC conduit in service.

10. Lower fifty linear
feet of X-pr cable.

11. Install and connect
one handhole and duct
system.

12. Adjust one telephone
handhole to final grade.

13. Adjust frame and
cover for one manhole.

14. Splice one 900-pair
cable.
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Sewer Activities:

Lowest
Duration in
Your
Experience

(Days)

Average
Duration in
Your
Experience

(Days)

Highest
Duration in
Your
Experience

(Days)

Influencing
Factors

1. Furnish, install, and
connect fifty linear feet
of X-inch PVC SDR.

2. Furnish, mstall, and
connect fifty linear feet
of X-inch PVC FM.

3. Remove and replace
fifty linear feet of X-inch
PVC FM.

4. Plug and place out of
service one 8-inch
sanitary sewer main.

5. Re-route fifty linear
feet of X-inch PVC FM.

6. Grout fill one X-inch
sanitary sewer lateral for
fifty linear feet.

7. Fumish and install
one manhole.

8. Adjust ring and cover
to grade for one manhole.

Water Activities:

Lowest
Duration in
Your
Experience
(Days)

Average
Duration in
Your
Experience
(Days)

Highest
Duration in
Your
Experience
(Days)

Influencing
Factors

1. Furnish, install, and
connect fifty linear feet of
Type K copper pipe.

2. Cut and plug one X-
inch pipe.

3. Adjust one water
valve box to grade.

4. Adjust one X-inch
WM.

5. Remove and replace
fifty linear feet of X-inch
WM.

6. Furnish and install one
fire hydrant assembly.

7. Remove and replace
one fire hydrant
assembly.

8. Remove and replace
one water meter.

9. Relocate one water
meter.
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APPENDIX FOUR: INFORMATION RECEIVED FROM THE REQUEST FOR
INFORMATION
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November 22, 2000

Dr. Ralph Ellis
University of Florida

Re: Utility Production Rate Scheduling

Dr. Ellis,

I am responding to University of Florida's request to members of the Florida Utilities
Coordinating Committee (FUCC) for utility construction duration data. Since I represent ---
Company, I'll address only the electric portion of the request.

1 appreciate that your group is taking the time to solicit input from the utility industry. I'm quite
concerned however, that the survey's format will cause the collection of inconsistent data and

subsequent derivation of inaccurate conclusions.

The survey solicits duration times, but offers no definition as to what "duration" specifically
means. Does duration mean actual construction time (crew site time), or total project time, which
would include the time required for all support activities (design, permitting, material
procurement, scheduling, surveying, travel, etc.) and external forces (weather, contractor labor
availability, right of way acquisition/clearing, CaTV and Tel. Co. attachments to poles, etc.) that
might affect a project's duration?

The answer given at the presentation was construction time. If so, our duration "days" for each of
the listed activities could be "one," since each of the listed activities typically, under certain

circumstances, could be performed in a matter of hours. Certain activities, such as the tapping of
a customer owned traffic signal or street light service to an existing 120v electrical source, might

even require just minutes!

Construction time seems contrary to the project's purpose. however. If the purpose is to develop
"per unit" duration times to facilitate FDOT validation of utility estimated relocation times, I'm
inclined to think the survey might rather be asking for everything that typically affects project

time.

The possibility that everyrhing be included concerns me for two reasons. First, utility folks may
not answer the survey from the same perspective. Individual responses may indicate either
construction time or total project time, with no distinction between the two. My greater concern
however, is that all time incorporated into a single unit (for purposes of multiplying per unit
duration by total number of units to determine total project duration) will lead to questionable
results when used to estimate that total duration. To illustrate this point, the total time required to
design, permit, schedule, travel to and relocate a single pole might be 6 weeks. This does not
necessarily mean however, that twice the per unit time (or 12 weeks) is required to relocate 2
poles, or that 18 weeks is required to relocate 3...

Finally. I'm concerned that the survey's list of overhead electric activities does not nearly
represent the complex nature of electrical utility relocation work. For example:
- relocating a 13kV single phase span requires far less time than a three phase span,
- transmission (>69kV) poles and spans, which are not listed, require much more time to
design, permit, procure material, schedule, and relocate, than distribution (<69kV);
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- removing poles (aerial crossing) with nothing attached might take hours, whereas
complicated poles (attached to transmission conductors; distribution primary, secondary,
and service conductors; distribution primary, secondary, service and customer owned cable
risers; transformers, guy wires, switches, and street lights; CaTV and Tel Co. attachments;

et al) might take days;
- service to a 120v traffic signal or street light circuit might require only minutes when
connecting a customer owned service riser to existing electrical secondary source, but days

for a new pole, switch, transformer, and the overhead or UG service conductors).
Accurately estimating the duration of utility projects is most difficult, particularly when the work

is estimated far in advance and subject to so many variables. Yours is a difficult task - I hope you
find my comments to be helpful. Please feel free to contact me at --- if you would like to discuss

this issue further.

Thanks to you again for requesting our input.

Sincerely,

Relocation Coordinator
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APPENDIX FIVE: CALIBRATED DURATIONS FOR ACTIVITY LIST
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Utility Categories and Activities:

Cable Activities: Lowest Duration | Highest
on Relocation Duration on
Schedule (Days) | Relocation
Schedule
(Days)
1. Adjust or replace one fiber optic aerial 1 10
cable.
2. Place and pull new coaxial cable through a | 5 10
four-inch duct.
3. Splice and activate new coaxial cable. 5 10
4. Directional bore 100 feet for 4-inch duct. 1 1
5. Relocate three fiber overhead cables to 0.05 0.05
new poles.
6. Remove one existing underground 1 1
amplifier and power supply.
7 Remove existing overhead cable per 100- | 0.5 10
feet.
8 Remove existing cable crossing per span. | 1 1
Gas Activities: Lowest Duration | Highest
on Relocation Duration on
Schedule (Days) | Relocation
Schedule
(Days)
1. Protect and support ten linear feet of one 2 3
low pressure gas line.
2. Adjust one 2-inch steel pipe. 3 5
3. Lower one %" service line in place. 2 2
4. Install one new 2-inch gas line per 50 0.6 5
linear feet.
5. Install one bottom-out connection for one 1 2
4-inch gas main.
6. Place out of service one 4-inch gas line per | 1 4.5

fity linear feet.

7. Lower one high-pressure gas line.

8. Encase one high-pressure gas line.
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Electric Activities (Overhead): Lowest Duration | Highest
on Relocation Duration on
Schedule (Days) | Relocation
Schedule
(Days)
1. Relocate per span one 13 KV line. 0.2 5.2
2. Relocate one pole for 12.47 kV line. 0.1 1
3. Remove one overhead electric crossing for | 2 4.5
a 13.2 kV line.
4. Remove fifty feet of aerial cable. 0.1 1
5. Provide service for street light load center | * *
(480 V).
6. Remove poles for an aerial crossing. 1 4
7. Provide service for traffic signal (120 V). 1 4
Electric Activities (Underground): Lowest Duration | Highest
on Relocation Duration on
Schedule (Days) | Relocation
Schedule
(Days)
1. Remove three buried cables per fifty feet. | 0.3 0.7
2. Place duct bank X by Y of Z-inch conduit 0.15 10
for fifty feet.
3. Remove 3-100 mm conduits for fifty feet. 0.2 1.6
4. Adjust existing electric conduits. 1 1
5. Place pre-cast manhole. 2 2
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Phone Activities:

Lowest Duration
on Relocation
Schedule (Days)

Highest
Duration on
Relocation
Schedule

(Days)

1_ Install and splice 100 linear feet of buried
copper cable.

*%k

5 Install and splice 100 linear feet of buried
fiber cable.

*dk

*k

3. Install and splice 100 linear feet of aerial
copper cable.

4. Install and splice 100 linear feet of aerial
fiber cable.

5. Install and splice 100 linear feet of copper
cable in conduit.

6. Install and splice 100 linear feet of buried
fiber cable in conduit.

7. Place fifty feet of X-pair cable out of
service.

0.1

3.8

8. Place (1) 4" sched. 40 PVC conduit out of
service.

0.8

1.2

9. Place (1) 4" sched. 40 PVC conduit in
service.

0.8

1.2

10. Lower fifty linear feet of X-pr cable.

11. Install and connect one handhole and
duct system.

12. Adjust one telephone handhole to final
grade.

13. Adjust frame and cover for one manhole.

14. Splice one 900-pair cable.

*

*




Sewer Activities: Lowest Duration | Highest
on Relocation Duration on
Schedule (Days) | Relocation
Schedule
(Days)
1 Furnish, install, and connect fifty linear feet | 0.9 2.7
of X-inch PVC SDR.
2 Eurnish, install, and connect fifty linear feet | 0.4 1.1
of X-inch PVC FM. ‘
3. Remove and replace fifty linear feet of X- |27 9.1
inch PVC FM.
4. Plug and place out of service one 8-inch 30 30
sanitary sewer main.
£ Re-route fifty linear feet of X-inch PVC FM. | 1 2
6. Grout fill one X-inch sanitary sewer lateral | 2.6 45
for fifty linear feet.
7 Furnish and install one manhole. 1 1
8. Adjust ring and cover to grade for one 0.5 5
manhole.
Water Activities: Lowest Duration | Highest
on Relocation Duration on
Schedule (Days) | Relocation
Schedule
(Days)
1 Furnish, install, and connect fifty linear feet | 0.25 3
of Type K copper pipe.
2. Cut and plug one X-inch pipe. 0.5 0.5
3. Adjust one water valve box to grade. 0.25 0.25
4. Adjust one X-inch WM. 0.25 0.25
5 Remove and replace fifty linear feet of X- 0.2 2.9
inch WM.
6. Furnish and install one fire hydrant 0.35 0.35
assembly.
7 Remove and replace one fire hydrant 0.5 5.0
assembly.
8 Remove and replace one water meter. 0.25 1.0
9. Relocate one water meter. 0.15 2.0

An asterisk denotes that there is no data for this activity in the database created from the
utility relocation schedules. This activity has been included in this list by the request of a
district utility engineer.

A double asterisk denotes that the utility relocation schedules did not state whether or
not the cable being spiiced was copper or fiber. Fiber cables tend to have a higher
splicing time; therefore, the material from which the cable is made should be mentioned

in the schedules.
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APPENDIX SIX: GRAPHICAL COMPARISONS OF DATA RECEIVED
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Cable Activities:

Duration from
Means Manual
(Days)

Adjust or replace one fiber optic aerial cable.

Place and pull new coaxial cable through a four-inch duct.

Splice and activate new coaxial cable.

Directional bore 100 feet for 4-inch duct.

Relocate three fiber overhead cables to new poles.

Remove one existing underground amplifier and power supply.

Remove existing overhead cable per 100-feet.

] ] ¥ %] #]| #| %

0| NI B[ O B LN =

Remove existing cable crossing per span.

Gas Activities:

Duration from
Means Manual
(Days)

1. Protect and support ten linear feet of one low pressure gas line.

2. Adjust one 2-inch steel pipe. *

3. Lower one %" service line in place. *

4. Install one new 2-inch gas line per 50 linear feet. 0.33
5 Install one bottom-out connection for one 4-inch gas main. 1.6
6 Place out of service one 4-inch gas line per fifty linear feet. *

7. Lower one high-pressure gas line. *

8. *

Encase one high-pressure gas line.

Electric Activities (Overhead):

Duration from
Means Manual
(Days)

Relocate per span one 13 kV line.

Relocate one pole for 12.47 kV line.

Remove one overhead electric crossing for a 13.2 kV line.

0.6

Remove fifty feet of aerial cable.

*

Provide service for street light load center (480 V).

0.25

Njo O W =

Remove poles for an aerial crossing.

Provide service for traffic signal (120 V).

2.4
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Electric Activities (Underground): Duration from
Means Manual
(Days)

1. Remove three buried cables per fifty feet. 1*

5 Place duct bank X by Y of Z-inch conduit for fifty feet. 3.6

3. Remove 3-100 mm conduits for fifty feet. *

4. Adjust existing electric conduits. *

5. Place pre-cast manhole. 0.6

Phone Activities: Lowest
Duration on
Relocation
Schedule
(Days)

1. Install and splice 100 linear feet of buried copper cable. *

2 Install and splice 100 linear feet of buried fiber cable. 0.04

3 Install and splice 100 linear feet of aerial copper cable. *

4. Install and splice 100 linear feet of aerial fiber cable. *

5. Install and splice 100 linear feet of copper cable in conduit. *

6. Install and splice 100 linear feet of buried fiber cable in conduit. | *

7. Place fifty feet of X-pair cable out of service. *

8. Place (1) 4" sched. 40 PVC conduit out of service. *

9. Place (1) 4” sched. 40 PVC conduit in service. *

10. Lower fifty linear feet of X-pr cable. *

11. Install and connect one handhole and duct system. 0.8

12. Adjust one telephone handhole to final grade. *

13. Adjust frame and cover for one manhole. *

14. Splice one 900-pair cable. *

Sewer Activities: Lowest
Duration on
Relocation
Schedule
(Days)

1. Furnish, install, and connect fifty linear feet of X-inch PVC 1

SDR.

5 Furnish, install, and connect fifty linear feet of X-inch PVCFM. |1

3. Remove and replace fifty linear feet of X-inch PVC FM. *

4. Plug and place out of service one 8-inch sanitary sewer main. | *

5. Re-route fifty linear feet of X-inch PVC FM. *

6. Grout fill one X-inch sanitary sewer lateral for fifty linear feet. *

7. Furnish and install one manhole. 2.7

8. Adjust ring and cover to grade for one manhole. *
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Duration from Means

Water Activities:
Manual
(Days)
1. Furnish, install, and connect fifty linear feet of Type K 5
copper pipe.
Cut and plug one X-inch pipe. *
Adjust one water valve box to grade. *
Adjust one X-inch WM. *
Remove and replace fifty linear feet of X-inch WM. 4.1
Furnish and install one fire hydrant assembly. 0.6

Remove and replace one fire hydrant assembly.

Remove and replace one water meter.

©| 00| N| D | B I N

Relocate one water meter.

An asterisk denotes that information for that activity or an equivalent activity was not

found.
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APPENDIX SEVEN: RELOCATION SCHEDULES AND DAILY REPORTS OF
PROGRESS
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APPENDIX EIGHT: SUGGESTED TEMPLATE FOR A DAILY REPORT
DATABASE

103



Day Number: counter
Date:
Company performing the work:
' Municipal | Y/N
Contractor | Y/N
Personnel for the relocating utility | Y/N
Work performed:
Area completed:
Hours Worked:
Personnel:
Supt.
Foreman
Skilled
Semi-skilled
Common
Trainee

Active Equipment:

Idle Equipment:

Weather Conditions:

Working Conditions:

Soil Conditions:

Effects of weather on major work
items:

Contract quantity increases today:

General comments:

The research team feels that this template would be most effective in a database

program such as Microsoft Excel.
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APPENDIX NINE: SAMPLE PAGES FOR UTILITY RELOCATION
REFERENCE MANUAL
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Activity:
Install and splice 100 linear feet of buried fiber cable.

Lowest Duration: 2 days
Average Duration: 3 days
Highest Duration: 5 days

Factors that Influence Productivity:
special conduit cut-over, ground conditions

Phone
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Activity:
Install one new 2-inch gas line per 50 linear feet.

Lowest Duration: 0.5 days
Average Duration: 1 day
Highest Duration: 2 days

Factors that Influence Productivity:
Site conditions, open trench, plastic (Note: This requires tap and service cut

over.)

Gas
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Electric

Activity:
Relocate one pole for 12.47 kV line.

Lowest Duration: 1 day
Average Duration: 2 days
Highest Duration: 5 days

Factors that Influence Productivity:
Crew availability, truck access, pole mounted equipment, amount

coordination required, type of pole

of outage or MOT
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