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Background

   In 2003, the New York State Department of Public Service (DPS) was awarded a grant from
the US Department of Transportation (DOT) Office of Pipeline Safety (OPS) for the purpose
of promoting Best Practices in the area of buried utility damage prevention, as identified
by the Common Ground Alliance (CGA).

   The CGA was created to further the work begun by the Common Ground Task Force
established by the US DOT in 1998. The Task Force’s work product, entitled the “Common
Ground Study,” provided a guide to underground utility damage prevention best practices
in use throughout the United States.

   The DPS, with input and cooperation from representatives of the two One Call Centers –
Dig Safely New York and the New York City and Long Island One Call Center – and the
Northeast Gas Association, prepared the grant application to OPS. The purpose of the
Vacuum Excavation Demonstration Project was described as follows:

            Work with the Excavating community to demonstrate currently available
            but under-utilized technology associated with the Best Excavation Practices.
            Damage to underground facilities that have been properly located is a
            significant portion of total damages in New York. Advances in vacuum
            technology, as well as advances in pneumatic and hydraulic equipment
            intended to safely expose underground facilities are not being fully utilized in
            the field. This component is intended to demonstrate for excavators and
            construction project owners the benefits of using this technology to improve
            public and worker safety while reducing underground facility damages and
            overall project costs.

   The following Best Practices1 were identified as promoted by this project, either directly or
indirectly:

Excavation

            10   Locate Verification
            11   Documentation of Marks
            12   Work Site Review with Company Personnel
            13   One-Call Reference Number at Site
            14   Contact Names and Numbers
            15   Facility Avoidance
            16   Federal and State Regulations
            17   Marking Preservation
            18   Excavation Observer
            19   Excavation Tolerance Zone
            20   Excavation within Tolerance Zone
            22   Exposed Facility Protection
            26   Emergency Excavation
            27   Backfilling
            28   As-Built Documentation

Vacuum Excavation Demonstration Project
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  1A complete copy of the CGA Best Practices can be downloaded from www. CommonGroundAlliance.com.
You can also request a printed version from Dig Safely New York, (315) 437-7394.
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            Public Education and Awareness
            8   Establishing Strategic Relationships

Project Team

   The NYS Department of Public Service (DPS) is the State agency designated to apply for
the U.S. Department of Transportation’s Damage Prevention Grant. The Northeast Gas
Association (NGA) is the natural gas association for the local gas distribution companies in
New England, New Jersey, and New York State that collectively serves 8.4 million customers.
In addition to LDCs, NGA's membership includes transmission companies, liquefied natural
gas importers, and manufacturers. NGA sponsors a New York Minimizing Damage Working
Group made up of New York State member utilities. Many of the LDC people on the NGA
Working Group also serve on the Boards of Directors of their One-Call Centers and/or local
Damage Prevention Councils. As previously described, there are two One-Call Centers in
New York State. The Project Team was made up of persons from each of these organizations.
A Marketing Consultant also assisted the Team in obtaining and compiling results and
preparation of this report.

Intent of the Project

   The intent of the project was to determine if there are benefits or drawbacks to using this
technology, in terms of cost savings, work efficiency and/or avoided damages.  If there are
advantages, can they be quantified?  Is the technology better suited to certain applications
or projects than others, and if so, what are they? And perhaps the most important question
of all – would the excavator be willing to use this technology if they had to pay for it themselves,
rather than being underwritten by the grant?

   The underlying hypothesis of this project was that by identifying and quantifying benefits
associated with use of this technology, there would be an affirmative answer. And that by
word-of-mouth communication by the excavators that participated in this project, as well
as sharing the results with a broader audience via this report, the use of the technology can
be encouraged as a means of improving excavation safety and efficiency.

Implementation of the Project

   Upon approval of the Grant Application from OPS, the Project Team developed an action
plan for actual implementation.  The Team began by soliciting interest from excavation
contractors by offering the following: The grant will cover the expenses of bringing a vacuum
excavation subcontractor onto a project that the excavator is already performing.  The
vacuum excavation is to be used for the purpose of verifying the accuracy of utility mark-
outs that the excavator will have already obtained by normal use of the One Call system.
This would essentially be an alternative to verifying locations by means of hand-dug test holes.
In exchange, the excavator would allow representatives of the Project Team access to the
work site to document/photograph the process, and will agree to provide feedback on any
benefits and cost savings, etc.

   A contract was developed spelling out what will be provided by the Project Team, what
will be provided by the excavator, and terms of payment. The project team wanted to make
it clear that the excavator maintains responsibility for his excavation project, and that the
One-Call Centers (as the contractors for the grant project) would be held harmless in the
unlikely event something goes wrong. A copy is attached as Appendix B.

   The Project Team also developed a set of standardized questions and data to be captured
for each project, which is attached as Appendix C.
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   The purpose of this document is to promote the discussion of Vacuum Excavation
and other new technologies among excavators. This document does not, and cannot,
support one method of vacuum excavation, or type of vacuum excavation equipment,
over another. Your results using the technologies outlined here may vary from those
we have reported. Our only aim is to promote safe digging practices as outlined by
New York State regulations and the Common Ground Alliance Best Practices.

Results of the Project

   From the beginning of the actual field work in December of 2004 the benefits of using this
technology became clear to the excavators. When questioned, all of them, save one, said
that using vacuum excavation to locate utilities made the task easier and more efficient.
Furthermore, the entire group of participants responded that vacuum excavation saved time,
and all but one participant said that vacuum excavation had saved them money.

   When questioned about whether or not they had avoided damages six out of seven
participants indicated that they had. It should be noted that out of 106 vacuum excavations
performed during the project, only two minor and unavoidable damages occurred to unknown
and unmarked facilities, which very likely would have been damaged by hand digging.

   Participants also felt as though vacuum excavation was better suited to some projects than
to others. Some examples cited where vacuum excavation would be advantageous:
            ■  Utility location verification, potholing
            ■  Directional-bore projects, specifically those areas where the bore route will cross
                 other utilities, and definitely when the bore route crosses natural gas lines buried
                 within the road or other paved areas
            ■  Locating existing facilities for repair or reroute
            ■  Utility projects where there is not much room in the field for adjustment
            ■  Urban projects
            ■  Projects where surface disturbance is a factor

   Of the seven participants in the project, all of them would entertain purchasing or renting
vacuum excavation equipment for future projects. This is illustrated by the participants answers
to interview questions 15, 16, and 17, which can be found on page 21.

   We can conclude qualitatively on review of the participants remarks to the interview
questions and discussions in the field that vacuum excavation has clear and distinct advantages
over hand digging to locate utilities. Vacuum excavation saves design, excavation and
construction time, and as a result, saves money. It minimizes the possibility of damages to
utilities, and has less impact on the surrounding environment than conventional methods of
excavation. In addition it provides a means of compliance with section 753-3.6 of part 753.

   Over the life of this project we have exposed several hundred people in the excavating
community to the distinct advantages of using vacuum excavation technology. To further
increase exposure, this report will be made available to the public in general and the
excavating community in particular, in print, on the internet, and in abbreviated form as a
brochure.
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   How does vacuum excavation work?  Vacuum excavation utilizes the kinetic energy in a
high velocity air or water stream to penetrate, expand and break up soil. The loosened soil
and rocks are then removed from the hole through the use of a powerful vacuum. The hole
created is typically one to two feet square and as deep as required to expose the buried
utility.

   Until recently compressed air vacuum excavation equipment was the most commonly
used. Now with the advent of less expensive water systems, those have become more
prevalent. It should be noted that many compressed air vacuum excavation systems now
come equipped with a water tank and water heater allowing for hydro excavation in difficult
conditions.

   The primary benefit of hydro vacuum excavation is the relative ease and speed of excavating.
The higher density of water produces a powerful stream which penetrates and pulverizes
virtually all types of soil. Water acts as a lubricant during excavation, helps control static
electricity, and can be heated for excavating in frozen ground. During this project many
hydro vacuum excavations were performed in less than 15 minutes.

   Hydro vacuum excavation units require larger trucks or trailers of sufficient capacity to
handle the volume and weight of water. Hydro vacuum excavation units usually have a tank
for “clean” water and another in which to store the slurry. Hydro excavation is limited to the
supply of water in the systems holding tank. When that supply is exhausted, the unit must be
refilled before excavation can continue.

   The spoils, or slurry, resulting from hydro excavation may be difficult for the excavator to
dispose of. The slurry may not be suitable as back fill after the utility has been exposed,
necessitating the procurement of dry fill by the excavator.

   In cold or freezing temperatures, working with water can be difficult. Equipment can freeze,
and there may be sloppy, difficult conditions at the discharge points. Environmentally friendly
antifreeze solutions are often required. Many units have heaters with which to provide hot
water in the wintertime, making short work of frozen ground.

   Hydro vacuum excavation systems are also hampered by the very asset that makes them
desirable, the force of the water they produce. Non-compressible water, when used at high
pressures can damage underground utilities, and there are documented cases of this occurring.
Water is also a very good conductor of electricity which introduces a safety consideration
when working near buried electric facilities.

   Hydro vacuum excavation systems work best in moderate temperatures when there is a
lot of vacuum excavating to be done, there is a nearby location to dispose of the slurry, and
a place to obtain refill water.

   Air vacuum excavation systems penetrate and expand porous soils, blowing the particles
apart so that they can be easily vacuumed up. On-board compressors generate a limitless
supply of air for the vacuum excavation. The spoils of an air excavation system can usually
be used for backfill and are easily disposed of.

Vacuum Excavation Demonstration Project
The Pros and Cons of Compressed Air Vacuum Excavation
and Hydro Vacuum Excavation

Page 4
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   Although air excavation may not be as quick as hydro excavation, air vacuum excavation
units are quite often smaller, lighter and more economical. Air vacuum excavation systems
work best in sandy or gravel soil types. These units will also require greater operator effort in
clay and harder, or dense soil conditions.

   Because air is a gas, it will compress and flow around a utility without damaging it, or
abrading the utilities surface. The very nature of this compressive action may also, in very dry
conditions, produce a dust cloud which could be detrimental to the immediate environment
surrounding the excavation. An additional advantage to the use of air excavation to locate
utilities is that it is nonconductive, lessening the hazard to excavators.

Pros of Air Vacuum Excavation

    ■  Spoils stay dry for use as backfill.
    ■  Won’t damage roadbase
    ■  Nonconductive
    ■  Won’t damage utilities
    ■  Unlimited supply of medium (air)
    ■  Easy disposal of spoils
    ■  Small, portable units available
    ■  Won’t damage trees

Cons of Air Vacuum Excavation

    ■  Works slowly in heavy clays, and dense soils
    ■  Slower excavation
    ■  Works slowly in frozen ground

Pros of Hydro Vacuum Excavation

    ■  Works in all soil types and frozen ground
    ■  Quicker in harder soils

Cons of Hydro Vacuum Excavation

    ■  Conductive
    ■  Spoils difficult to dispose of
    ■  Can abrade or damage utilities
    ■  Limited to water supply
    ■  Can abrade roadbase
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   We would like to thank the participants in this project. Without their patience and cooperation
this project would not have been possible.

Company A
    Primary Business - Plumbing Contractor
    Primary Business - Engineering Firm
    20 Employees
    22 Years in Business
    Located in Western Upstate New York

Company B
    Primary Business - Utility Service and Construction Contractor
    90 Employees
    32 Years in Business
    Located in Central New York

Company C
    Primary Business - Engineering Firm
    20 Employees
    Engineering Firm
    Located in Central New York

Company D
    Primary Business - Construction Firm
    35 Employees
    32 Years in Business
    Located in Western New York

Company E
    Primary Business - Small Construction Firm
    6 Employees
    15 Years in Business
    Located in Western Central New York

Company F
    Primary Business - Large Construction Firm
    40 - 80 Employees Depending on Season
    30 Years in Business
    Located in Western Central New York

Company G
    Primary Business - Large Construction Firm
    35 Employees
    8 Years in Business
    Located in New York City Area

Vacuum Excavation Demonstration Project
Description Of Participants

Locate Accurately & Dig Safely New York State!
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Vacuum Excavation Demonstration Project
Photographs Plate #1A

Date:
Location:
Purpose:

Soil Type:
Dimensions:

Method:
Time:

Utility Exposed:
Mismarks:

Damages:

February
Syracuse University
Locate Elec/Tele
Duct Bank
Gravel
2. x 2. x 5.5’
Compressed Air
2. Hrs.
Elec/Tele DB
No
No
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Vacuum Excavation Demonstration Project
Photographs Plate #1B

Date:
Location:
Purpose:

Soil Type:
Dimensions:

Method:
Time:

Utility Exposed:
Mismarks:

Damages:

February
Syracuse University
Locate Elec/Tele
Duct Bank
Gravel
2. x 2. x 5.5’
Compressed Air
2. Hrs.
Elec/Tele DB
No
No
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Vacuum Excavation Demonstration Project
Photographs Plate #2

Date:
Location:
Purpose:

Soil Type:
Dimensions:

Method:
Time:

Utility Exposed:
Mismarks:

Damages:

June
North Syracuse
Locate Elec/Tele
Duct Bank
Soil
2. x 2. x 5.5’
Compressed Air
2. Hrs.
Elec/Tele DB
No
No
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Vacuum Excavation Demonstration Project
Photographs Plate #3

Date:
Location:
Purpose:

Soil Type:
Dimensions:

Method:
Time:

Utility Exposed:
Mismarks:

Damages:

September
Queens, N.Y.
Locate 6” Gas
Main
Gravel/Sand/Rock
2.5’ x 3.’ x 4.5’
Compressed Air
.75 Hrs.
6” Gas Main
Yes
No
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Vacuum Excavation Demonstration Project
Photographs Plate #4

Date:
Location:
Purpose:

Soil Type:
Dimensions:

Method:
Time:

Utility Exposed:
Mismarks:

Damages:

September
Bronx, N.Y.
Locate 6” Gas
Main
Gravel/Sand/Rock
2.5’ x 3.’ x 4.5’
Compressed Air
.75 Hrs.
6” Gas Main
Yes
No
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After the project was complete, follow-up interviews were conducted with the participants.
The participants are identified by company; A, B, C, D, E, F and G.

1. How long did it take to locate and hire a Vacuum Excavator?

          A. We are leasing one at this time.
          B. 1-2 Hours
          C. It took approximately two weeks to contact and hire a vacuum excavator. We
            made the initial phone call, then send fax copies of the area to be excavated,
            scheduled the work, and the contractor then notified Dig Safely.
          D. Two days.
          E. Hydrovac is local and readily available.
          F.  A phone call away.
          G. A phone call away.

2. How or where did you find the Vacuum Excavator?

          A. We are leasing one at this time.
          B. A manager for a local Soft-Dig office, is also a member of our DPC.
          C. We contacted a couple of vacuum excavators to submit a cost proposal for our
            firm. From our work experience with these contractors, we were aware that they
            perform vacuum excavation work.
          D. Referred by local gas company.
          E. Hydrovac was recommended by (Facility Owner).
          F.  Equipment was used previously for other projects i.e. cleaning manholes etc.
          G. Our company already had a contact

3. Did Vacuum Excavation save you time?

          A. Yes
          B. Yes
          C. Yes, design time efficiency was increased since we knew the exact location and
            depth of the existing underground utilities.  Design revisions during construction were
            greatly reduced due to the known locations of existing utilities.
          D. Yes.
          E. Yes.  I had to put additional crews on to keep up with Hydrovac.  A 5'X5'X5' hole
            took less than 20 minutes.
          F.  Yes.
          G. Yes.

4. Did Vacuum Excavation save you money?

          A. Yes
          B. Yes
          C. Yes, we saved some money and the Owner saved some money in
            construction costs.
          D. Not really except for damage control.
          E. Yes.
          F. Yes.
          G. Based on the time it took to locate the utility, yes.

Vacuum Excavation Demonstration Project
Project Participant Interview Questions
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5. Did you avoid any damages by using Vacuum Excavation?

          A. Yes
          B. Possibly
          C. Yes, none of the existing utilities were damaged during vacuum excavation and
            during open cut excavation.
          D. Yes.
          E. Yes. An unmarked asbestos water pipe would have been damaged.
          F.  Yes.
          G. No damages occurred.

6. Is Vacuum Excavation better for some projects than others.

          A. Yes
          B. Yes
          C. Yes, we feel that vacuum excavation is best suited for underground utility projects
            were there is not much room in the field for adjustment. Typically, on underground
            steam mains and utilities of a fairly large size.
          D. Yes.
          E. It is superior for use in highways and congested utility areas.
          F.  Yes.
          G. Yes.

7. If so, what other kinds of projects?

          A. Utility location, potholing, pole bases
          B. Directional-bore projects, specifically those areas where the bore route will cross
            other utilities, and definitely when the bore route crosses natural gas lines buried within
            the road or other paved areas.  NYS law requires that gas must be exposed and their
            location visually verified prior to crossing. Also, locating existing facilities for repair or
            reroute, especially when the utilities have been installed in a joint trench. In this case,
            we have used a vac truck for the actual excavation, not just verifying utilities.
          C. See answer to #6. (”Yes, we feel that vacuum excavation is best suited for
            underground utility projects were there is not much room in the field for adjustment.
            Typically, on underground steam mains and utilities of a fairly large size.”)
          D. Directional drilling and urban projects.
          E. It (hydro vacuum excavation) is great for use in solid frost. The water is heated to
            200 degrees and it takes about 20 minutes longer than normal to make the same
            5'X5'X5' hole in frost conditions.
          F.  Projects where surface disturbance is a factor.
          G. Key holing to locate.

8. Is Vacuum Excavation better in some weather conditions than others?

          A. Our hydro excavator is equipped with a 400,000 BTU burner to cut frost.
          B. Not enough experience to comment. We have done some vac-ex for engineering
            firms in Syracuse during winter months, seems to work OK.
          C. Our project used the vacuum excavation during late December and early January.
            We did experience some problems with the vacuum lines freezing as they extracted
            the water found in the excavation. The contractor used air instead of a high pressure
            water stream to perform the test digs. This helped eliminate the freezing problems.
          D. Yes
          E. Hydrovac is slightly more difficult in very wet conditions because of the water
            component and somewhat depends on the types of soil in wet conditions.
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          F.  Not a factor
          G. Not a factor.

9. If you are going to use Vacuum Excavation, are there any special
    circumstances involved that we should know about?

          A. None.
          B. No.
          C. Again, we did the excavation work in single digit temperatures. On one day, we
            quit working due to the difficulty in extreme cold.
          D. None that we can think of.
          E. No.
          F.  Not really.
          G. No.

10. Were there mismarks?

          A. Yes, water main mismarked
          B. Not on this project.
          C. No, I believe that most of the UFPO markings were within the allowable distances.
          D. Yes, numerous.
          E. Yes, the asbestos water pipe mentioned above.
          F.  Many.
          G. Yes, one.

11. Did Vacuum Excavation make locating easier?

          A. Yes.
          B. Yes.
          C. Yes, the utilities were located fairly easy without a lot of site disruption.
          D. Not really.
          E. Absolutely.
          F.  Only when the locates were close.
          G. Yes.

12. Why did you choose wet or dry Vacuum Excavation?

          A. Air was better suited due to the number of utilities present.
          B. Vendor choice, SoftDig uses dry vacs. We use both methods internally, use depends
            on ground conditions and scope of work.
          C. See answer #8.
          D. The job and weather conditions dictate choice.
          E. Wet was readily available and seems to be better cutting through many
            types of soils.
          F.  Water is required to jet away the soil, dry would be ineffective.
          G. Our company had access to dry vacuum excavation equipment.

13. How long have you been in the excavating business?

          A. 22 years.
          B. 32 years.
          C. We are not in the excavating business. We are a consulting engineering firm who
            hired a vacuum excavator to located existing utilities for our project design.
          D. 32 years.
          E. 15 years.
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          F.  30 years.
          G. 8 years.

14. How big a company are you (number of employees)?

          A. 20 people.
          B. 90 people.
          C. Approximately 20 employees.
          D. Approximately 35 people.
          E. Approximately 6 employees.
          F.  40 to 80 depending on the season.
          G. 35 people.

15. Would you use Vacuum Excavation again?

          A. Yes.
          B. We have purchased one dedicated vac unit (own two others that can be used
            for vac-excavation). We would and do.
          C. Yes, on site utility projects.
          D. Yes.
          E. Yes and I do.
          F.  Yes.
          G. We would consider using it again.

16. Would you buy or rent Vacuum Excavation equipment?

          A. Yes, we purchased one.
          B. Yes
          C. No, we would typically hire a vacuum excavating contractor.
          D. Yes
          E. Rent.
          F.  We are in the process of purchasing (equipment).
          G. Probably rent or contract with a vacuum excavator.

17. Would you contract out Vacuum Excavation in the future?

          A. No because we purchased a unit.
          B. Yes
          C. Yes
          D. No
          E. Yes.
          F.  Yes.
          G. Yes.

18. Did this project influence you?

          A. Yes.
          B. Yes
          C. We had used vacuum excavation methods prior to this project.
          D.. Yes.
          E. Yes, particularly when I have to work in frost conditions.
          F.  (We are) always learning.
          G. Yes.
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19. In what way did this project influence you?

          A. It influenced our decision to buy a unit.
          B. First experience where we contracted the locators, it was our option to use
            vacuum excavation or use traditional methods. We saw the cost savings first hand.
          C. It reinforced the benefit of vacuum excavation to decrease the amount of change
            orders during the construction phase due to unknown underground utility locations.
          D. Learned limitations of vacuum excavation.
          E. Restoration is also much less expensive since the hole is cleaner particularly in
            roadways.
          F.  Found that utility owner became complacent when this type of equipment is used.
          G. The time and safety aspects surrounding the use of vacuum excavation equipment.

20. Have you discussed this project with other excavators outside of your company?

          A. Yes.
          B. No
          C. No
          D. Yes.
          E. Yes.
          F.  Yes.
          G. No.

21. Who or where do you go for information about new technology or new
      techniques in you field?

          A. Trade magazines, word of mouth from other contractors.
          B. Vendors, trade magazines, trade shows (ICUEE in Louisville KY is a big one).
          C. Trade magazines, trade shows, engineering newsletters.
          D. Trade magazines, word of mouth from other contractors.
          E. Trade magazines and companies I work for.
          F.  Trade shows, magazines, on-line, etc.
          G. Local large city utility.

22. Was this a worthwhile project for you?

          A. Yes.
          B. Yes
          C. Yes
          D. Yes.
          E. Yes.
          F.  Yes.
          G. Yes.
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Appendix A
Page 1 of 10

Contractor: Company A
Vacuum Excavator: Company B
Project: Trench across roadway at university medical center.
Method: Hydro vacuum excavation.

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

04-11-05
University
Locate Ahead
of Excavation
Clay

14’ x 60’ x 10’

Water Jet

10. Hrs.
12” Water
Yes
No

04-12-05
University
Locate Ahead
of Excavation
Clay

14’ x 30’ x 10’

Water Jet

5. Hrs.
Duct Banks
No
No

04-13-05
University
Locate Ahead
of Excavation
Clay

14’ x 15’ x 10’

Water Jet

5. Hrs.
Duct Bank
Yes
No

04-16-05
University
Locate Ahead
of Excavation
Clay

2’ x 10’ x 10’

Water Jet

8. Hrs.
Elec.Conduit
Yes
No

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

12-07-04
7th North& Wolf
Locate Ahead
of Excavation

Gravel

14’ x 10’ x 5’
Air

10. Hrs.
Water
No
No

12-07-04
7th North& Wolf
Locate Ahead
of Excavation

Gravel

14’ x 10’ x 5’
Air

10. Hrs.
Gas
No
No

12-07-04
7th North& Wolf
Locate Ahead
of Excavation

Gravel

14’ x 10’ x 5’
Air

10. Hrs.
Fiber
No
No

12-07-04
7th North& Wolf
Locate Ahead
of Excavation

Gravel

14’ x 10’ x 5’
Air

10. Hrs.
Sewer
No
No

Contractor: Company B
Vacuum Excavator: Soft Dig
Project: Install 6” HDPE to be used as forced sewer discharge for manufactirer.
Method: Air vacuum excavation.
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Vacuum Excavation Demonstration Project
Detail Sheets of Locates
Contractor: Company C
Vacuum Excavator: Company B
Project: Replacement and Addition of Underground Utilities at Syracuse University
Method: Air vacuum excavation.

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

01-04-05
SU
Locate 8” Water

Gravel

1.5’ x 1.5’ x 4.5’
Compressed Air

1.5 Hrs.
8” Water
No
No

01-04-05
SU
Locate Tele
Duct Bank

Gravel

1.5’ x 1.5’ x 4.’
Compressed Air

2. Hrs.
Duct Bank
No
No

01-04-05
SU
Locate
Elec Duct Bank

Gravel

1.5’ x 1.5’ x 3.’
Compressed Air

1.5 Hrs.
Elec Duct Bank
No
No

01-05-05
SU
Locate
Elec Duct Bank

Gravel

1.5’ x 1.5’ x 4.’
Compressed Air

2. Hrs.
Elec Duct Bank
No
No

01-05-05
SU
Locate 8” Water

Gravel

1.5’ x 1.5’ x 4.5’
Compressed Air

1.5 Hrs.
8” Water
No
No

01-04-05
SU
Locate
6” Gas

Gravel

1.5’ x 1.5’ x 4.’
Compressed Air

2. Hrs.
6” Gas
No
No

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

01-25-05
SU
Locate
6” Gas

Gravel

1.’ x 1.’ x 4.’
Compressed Air

2. Hrs.
None
Yes
No

01-26-05
SU
Locate 10”
Water Main

Gravel

2.’ x 2.’ x 5.’
Compressed Air

2. Hrs.
10” Water Main
No
No

01-26-05
SU
Locate
Tele Duct Bank

Gravel

1.5’ x 1.5’ x 4.’
Compressed Air

1. Hrs.
Duct Bank
No
No

01-31-05
SU
Locate School
Tele Duct Bank

Gravel

1.5’ x 1.5’ x 4.’
Compressed Air

1. Hrs.
Duct Bank
No
No

01-31-05
SU
Locate 8” Water
Pipe

Gravel

1.’ x 2.’ x 4.3’
Compressed Air

2.5 Hrs.
8” Water
No
No

01-26-05
SU
Locate
Tele Duct Bank

Gravel

2.’ x 2.’ x 2.’
Compressed Air

1.5 Hrs.
Duct Bank
No
Yes

Appendix A
Page 2 of 10

Page 24

Locate Accurately & Dig Safely New York State!



Vacuum Excavation Demonstration Project
Detail Sheets of Locates
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Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

02-01-05
SU
Locate 10” Chilled
Water

Gravel

2.’ x 2.’ x 5.5’
Compressed Air

2. Hrs.
10” Chilled Water
Yes
No

02-01-05
SU
Locate Elec/Tele
Duct Bank

Gravel

2.’ x 2.’ x 5.5’
Compressed Air

2. Hrs.
Elec/Tele DB
No
No

02-01-05
SU
Locate 6” Chilled
Water Main

Gravel

1.5’ x 1.5’ x 5.4’
Compressed Air

1.5 Hrs.
6” Chilled Water
No
No

Notes:

15 - Locate Verifications Using Compressed
       Air Vacuum Excavation

       No Mismarks Identified

1-    Damage Incurred
       Vehicle detection wire severed, 2”
       below the surface.

Contractor: Company D
Vacuum Excavator: Pipe Dream
Project: Water main installation.
Method: Air vacuum excavation.

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

02-14-05
1409 Davis Rd
Locate Gas

Clay
Gravel

1’ x 1’ x 3’
Air

1. Hrs.
Gas
No
No

02-14-05
1349 Davis Rd
Locate Gas

Clay

1’ x 1’ x 2’
Air

1. Hrs.
Gas
No
No

02-14-05
1365 Davis Rd
Locate Gas

Clay

1’ x 1’ x 3’
Air

1. Hrs.
Gas
No
No

02-14-05
1365 Davis Rd
Locate Gas

Clay

1’ x 1’ x 3’
Air

1. Hrs.
Gas
No
No

02-15-05
1377 Davis Rd
Locate Gas

Clay

2’ x 2’ x 2’
Air

1. Hrs.
Gas
No
No

02-15-05
1425 Davis Rd
Locate Gas

Loam
Rock

2’ x ’ x 3’
Air

2. Hrs.
None
Yes
No

Appendix A
Page 3 of 10
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Vacuum Excavation Demonstration Project
Detail Sheets of Locates

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

02-15-05
1481 Davis Rd
Locate Gas

Clay

4’ x 2’ x 5’
Air

2.5 Hrs.
Gas @ 23”
Yes
No

02-15-05
1493 Davis Rd
Locate Gas

Clay

1’ x 1’ x 3’
Air

1. Hrs.
Gas
No
No

02-21-05
1555 Davis Rd
Locate Gas

Loam

3’ x 2’ x 4’
Air

2.5 Hrs.
None
Yes
No

02-22-05
1579 Davis Rd
Locate Gas

Clay

Rock

1’ x 2’ x 2’
Air

1.5 Hrs.
Gas
No
No

02-21-05
1649 Blue M B
Locate Gas

Loam

1’ x 1’ x 3’
Air

1.5 Hrs.
Gas
No
No

02-21-05
1425 Davis Rd
Locate Gas

Clay

2’ x 2’ x 2’
Air

2. Hrs.
None
No
No

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

02-22-05
1659 Davis Rd
Locate Gas

Clay

2’ x 1’ x 3’
Air

1. Hrs.
Gas
No
No

02-22-05
1685 Davis Rd
Locate Gas

Clay

Rock

4’ x 4’ x 5’
Air

2. Hrs.
None
Yes
No

02-22-05
1645 Davis Rd
Locate Gas

Clay

3’ x 1’ x 4’
Air

2. Hrs.
Gas
No
No

02-22-05
1707 Davis Rd
Locate Gas

Gravel
Sand

2’ x 1’ x 2’
Air

.5 Hrs.
Gas
No
No

02-22-05
1555 Davis Rd
Locate Gas

Clay

Roots

4’ x 3’ x 4’
Air

4. Hrs.
No/Yes
No
No

02-25-05
1685 Davis Rd
Locate Gas

Clay

2’ x 2’ x 1’
Air

1. Hrs.
Yes
Yes
No
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Vacuum Excavation Demonstration Project
Detail Sheets of Locates

Locate Accurately & Dig Safely New York State!

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

03-07-05
429 Tannery Rd
Locate Gas

Clay

Rock

2’ x 1’ x 2’
Air

1. Hrs.
Gas
Yes
No

03-07-05
465 Tannery Rd
Locate Gas

Rock

2’ x 2’ x 2’
Air

3. Hrs.
Gas
Yes
No

03-28-05
2029 Davis Rd
Locate Gas

Clay

Rock

3’ x 1’ x 3’
Air

1. Hrs.
Gas
Yes
No

03-28-05
7002 Davis Rd
Locate Gas

Rock

3’ x 1’ x 5’
Air

3.5 Hrs.
None
yes
No

03-29-05
2152 Davis Rd
Locate Gas

Clay
Gravel
Sand

1’ x 2’ x 2’
Air

1. Hrs.
Gas
yes
No

03-29-05
2198 Davis Rd
Locate Gas

Gravel
Sand

1’ x 1’ x 2’
Air

1. Hrs.
Gas
No
No

Contractor: Company E
Vacuum Excavator:
Project: Natural Gas Line Test Station Anode
Method: Hydro vacuum excavation.

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

11-16-04
39 Ricky Lane
Excavate

Clay

Rock

6’ x 3.5’ x 5.5’

Water

5. Hrs.
Gas
No
No

11-16-04
19 Nassau Road
Excavate

Clay

5’ x 4’ x 3’

Water

5. Hrs.
Gas
No
No

11-16-04
39 Robin Road
Excavate

Clay

5’ x 4’ x 5’

Water

5. Hrs.
Gas
No
No

11-16-04
3 Darlene Drive
Excavate

Clay

5’ x 3’ x 5’

Water

5. Hrs.
Gas
Yes
No
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Vacuum Excavation Demonstration Project
Detail Sheets of Locates
Contractor: Company F
Vacuum Excavator: Utility Construction Group, Inc.
Project: Installation of 40,000 LF of 10” and 8” water main.
Approximately 200 new water services

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

04-21-05
Mill & Rte 240
Locate Tele
Line

Gravel

1.’ x 1.’ x 4.’

Water

.25 Hrs.
2” Tele
No
No

04-21-05
Mill & Rte 240
Locate
Gas Main

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
3” Plastic / Gas
No
No

04-21-05
Luther Road
Locate Gas
Pipeline

Gravel

1.’ x 1.’ x 5.’

Water

.25 Hrs.
36” Steel Casing
No
No

04-21-05
Luther Road
Locate Gas
Pipeline

Gravel

1.’ x 1.’ x 4.’

Water

.25 Hrs.
36” Steel Casing
No
No

04-21-05
Mill Road
Locate Gas
Pipeline

Gravel

1.’ x 1.’ x 5.’

Water

.75 Hrs.
36” Steel Casing
No
No

04-21-05
Mill Road
Locate Gas
Pipeline

Gravel

1.’ x 1.’ x 4.’

Water

.25 Hrs.
30” Steel Casing
No
No

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

04-21-05
1955 Mill Road
Locate Tele
Line

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
2” Tele
No
No

04-21-05
1955 Mill Road
Locate
Gas Line

Gravel

1.’ x 1.’ x 4.’

Water

.25 Hrs.
4” Steel
No
No

04-22-05
1970 Mill Road
Locate
Gas Main

Gravel

1.’ x 1.’ x 4.’

Water

.25 Hrs.
4” Steel
No
No

04-22-05
22 & 92 Mill Road
Locate
Gas Main

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
4” Steel
No
No

04-22-05
1997 Mill Road
Locate Gas
Service Crossing

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
1/2” Plastic
No
No

04-22-05
2116 Mill Road
Locate Gas
Service Crossing

Gravel

1.’ x 1.’ x 4.’

Water

.25 Hrs.
1” Steel Casing
No
No
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Vacuum Excavation Demonstration Project
Detail Sheets of Locates

Locate Accurately & Dig Safely New York State!

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

04-22-05
1437 Luther
Locate Gas Main
Crossing

Gravel

1.’ x 1.’ x 1.’

Water

.25 Hrs.
4” Steel
No
No

04-22-05
Mill & W.Falls
Locate Tele
Line

Gravel

1.’ x 3.’ x 6.’

Water

.75 Hrs.
2” Tele
No
No

04-22-05
1825 Mill Road
Locate Tele
Line

Gravel

1.’ x 1.’ x 4.’

Water

.25 Hrs.
2” Tele
No
No

04-22-05
Mill Rd. STA#38:65
Locate
Tele Line

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
2” Tele
No
No

04-25-05
1514 Mill Road
Locate Gas
Main

Gravel

4.’ x 4.’ x 8.’

Water

2.0 Hrs.
None
Yes
No

04-25-05
1514 Mill Road
Locate
Tele Line

Gravel

1.’ x 1.’ x 4.’

Water

.25 Hrs.
2” Tele
No
No

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

04-25-05
1514 Mill Rd.
Locate Tele
Line

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
2” tele
No
No

04-25-05
1743 Mill
Locate Gas Main
Crossing

Gravel

1.’ x 8.’ x 6.’

Water

1.0 Hrs.
None
Yes
No

04-25-05
Mill Road
Locate Tele
Line

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
2” Tele
No
No

04-25-05
1804 Mill Rd.
Locate Gas
Service Crossing

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
Two - 1” Plastic
No
No

04-25-05
1812 Mill Road
Locate Gas
Service Crossing

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
1” Plastic
No
No

04-25-05
1825 Mill Road
Locate Gas
Service Crossing

Gravel

1.’ x 2.’ x 6.’

Water

1. Hrs.
1” Plastic
Yes
No

Appendix A
Page 7 of 10

Page 29



Vacuum Excavation Demonstration Project
Detail Sheets of Locates

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

04-28-05
2076 Mill Rd.
Locate Gas
Service Crossing

Gravel

2.’ x 1.’ x 4.’

Water

.25 Hrs.
5/8” Plastic
No
No

04-28-05
2066 Mill Road
Locate Gas
Service Crossing

Gravel

3.’ x 1.’ x 3.’

Water

.25 Hrs.
5/8” Plastic
No
No

04-25-05
1837 Mill Rd.
Locate Gas
Service Crossing

Gravel

1.’ x 4.’ x 5.’

Water

.5 Hrs.
None
Yes
No

04-28-05
2092 Mill
Locate Gas
Line

Gravel

3.’ x 1.’ x 3.’

Water

.25 Hrs.
Old Service/New
Yes
No

04-28-05
2084 Mill Road
Locate Gas
Service Crossing

Gravel

5.’ x 1.’ x 7.’

Water

.25 Hrs.
None
Yes
No

04-28-05
2062 Mill Road
Locate Gas
Service Crossing

Gravel

5.’ x 1.’ x 4.’

Water

.25 Hrs.
5/8” Plastic
Yes
No

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

04-28-05
1743 Mill Rd.
Locate Gas
Service Crossing

Gravel

1.’ x 1.’ x 5.’

Water

.25 Hrs.
4” Steel Gas
No
No

04-28-05
STA: 28+92
Locate Gas
Line

Gravel

3.’ x 1.’ x 4.’

Water

1.5 Hrs.
4” Plastic Main
No
No

04-28-05
2040 Mill Road
Locate Gas
Service Crossing

Gravel

2.’ x 1.’ x 4.’

Water

.25 Hrs.
1” Plastic
No
No

04-28-05
Mill & Grover
Locate Gas
Service Crossing

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
4” Steel Gas
Yes
No

04-28-05
1771 Mill Road
Locate Gas
Service Crossing

Gravel

1.’ x 3.’ x 4.’

Water

1. Hrs.
1” Plastic
Yes
No

04-29-05
1865 Mill Road
Locate Gas
Service Crossing

Gravel

1.’ x 1.’ x 3.’

Water

.25 Hrs.
5/8” Plastic
Yes
No
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Vacuum Excavation Demonstration Project
Detail Sheets of Locates

Locate Accurately & Dig Safely New York State!

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

04-29-05
1680 Mill Road
Locate Gas
Service Crossing

Gravel

2.’ x 1.5’. x 3.’

Water

.25 Hrs.
2” Steel
No
No

04-29-05
1690 Mill Road
Locate Gas
Service

Gravel

5.5’ x 1.5’ x 4.’

Water

1. Hrs.
2” Plastic
No
No

04-29-05
1771 Mill Rd.
Locate Gas
Service Crossing

Gravel

Water

.5 Hrs.
5/8” Plastic
Yes
No

04-29-05
2028 Mill Road
Locate Gas
Line

Gravel

6.’ x 4.’ x 1.’

Water

1.25 Hrs.
None
Yes
No

04-29-05
1652 Mill Road
Locate Gas
Service Crossing

Gravel

5.’ x 4.’ x 1.5’

Water

1.0 Hrs.
None
Yes
No

04-29-05
1664 Mill Road
Locate Gas
Service

Gravel

3.’ x 1.5’ x 2.’

Water

.25 Hrs.
2” Steel Gas
Yes
No

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

05-02-05
2028 Mill Rd.
Locate Gas
Service Crossing

Gravel

1.’ x 1.’ x 4’

Water

.25 Hrs.
5/8” Plastic
No
No

05-02-05
STA: 56+86
Locate Gas
Line

Gravel
Sand

Rock

3.’ x 1.’ x 3.’

Water

.25 Hrs.
1.5” Steel
No
No

05-02-05
1560 Mill Road
Locate Gas
Service Crossing
Clay

Rock

1.’ x 1.’ x 2.’

Water

.25 Hrs.
1” Plastic
No
No

05-02-05
1580 Mill Road
Locate Gas
Service Crossing

1.’ x 1.’ x 4.’

Water

.5 Hrs.
1 1/8” Plastic
Yes
No

05-02-05
1622 Mill Road
Locate Gas
Service Crossing
Clay

Sand

Rock

6.’ x 1.’ x 6.’

Water

.5 Hrs.

05-02-05
1532 Mill Road
Locate Gas
Service

1.’ x 1.’ x 2.’

Water

1. Hrs.
1 1/2” Gas
No
No
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Vacuum Excavation Demonstration Project
Detail Sheets of Locates

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

05-02-05
Grove Crossing
Locate 6” Gas
Main

Gravel
Sand

Rock

6.’ x 1.’ x 6’

Water

.5 Hrs.
6” Gas Main
No
No

05-02-05
Olden & Grove
Locate Gas
Main Crossing

Gravel
Sand

Rock

1.’ x 1.’ x 2.’

Water

.25 Hrs.
6” Steel
No
No

05-02-05
Olden & W. Falls
Locate 2” Gas
Main
Clay

Rock

2.’ x 1.’ x 5.’

Water

.25 Hrs.
2” Plastic
No
No

Notes:

51 - Locate Verifications Using Hydro Vacuum
       Excavation

15 - Mismarks Identified

       No Damages Incurred

Contractor: Company G
Vacuum Excavator: Halleh Construction
Project: Keyhole to locate.
Method: Air vacuum excavation.

Date:
Location:
Purpose:

Clay
Gravel

Sand
Loam
Rock

Dimensions:
Compressed Air

Water Jet
Other
Time:

Utility Exposed:
Mismarks:

Damages:

09-01-05
1879 Clinton Ave
Locate Gas

Gravel

Rock

2.5’ x 3’ x 4.5’
Air

.75 Hrs.
Gas
Yes
No

09-01-05
1879 Clinton
Locate Gas

Gravel

Rock

2.5’ x 3’ x 4.5’
Air

.75 Hrs.
Gas
No
No

09-02-05
Parsons Blvd.
Locate Gas

Gravel
Sand

3’ x 4’ x 4’
Air

.75 Hrs.
Gas
No
No

09-02-05
Parsons Blvd.
Locate Gas

Gravel
Sand

3’ x 4’ x 4’
Air

.75 Hrs.
Gas
No
No
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