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I. INTRODUCTION 

Q. PLEASE STATE YOUR NAME AND OCCUPATION. 

A. My name is Ronald W. Buia.  I am the President and Chief Electrical Engineer of 

Ronald W. Buia, Inc., Electrical Engineers, 1600 Osgood St., Bldg. 20, Suite 

2-89, North Andover, MA 01845.  I am also President and Chief Electrical 

Engineer of Ronald W. Buia Engineering, P.C., located in Argyle, New York. 

Q. WHAT ARE YOUR QUALIFICATIONS? 

A. I am a Registered Professional Engineer (“P.E.”) in Massachusetts.  I was first 

licensed as a P.E. by exam in the State of New York in 1976.  I am also licensed 

as a P.E. in Connecticut, Maine, New Jersey, Pennsylvania, Rhode Island, 

Vermont, New Hampshire, North Carolina and Georgia.   

Q. WHAT IS YOUR EDUCATIONAL AND PROFESSIONAL 
BACKGROUND? 

A. I earned a Bachelor of Science Degree in electrical engineering from Merrimack 

College in North Andover, Massachusetts.  I have served as President and Chief 

Electrical Engineer of Ronald W. Buia Engineering, P.C. (Argyle, NY) since its 

inception in 2000.  I have served as President and Chief Electrical Engineer of 
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Ronald W. Buia, Inc. since its inception in 1984.  Prior to its formation, I was 

Lead Electrical Engineer for Chas. T. Main, Inc., Industrial Division, Boston, MA 

(1981-1984); Metcalf & Eddy International, Houston, TX (1979-1981); and 

Metcalf & Eddy, Inc. Boston, MA (1977-79).  I was an electrical engineer for 

Malcolm Pirnie, Inc. and Raytheon Co. and was President of Buia Electrical 

Contractors, Inc. from 1973 to 1974.  I am the past President of the 

Massachusetts, North Shore Chapter of the National Society of Professional 

Engineers.   

As President and Chief Electric Engineer of Ronald W. Buia, Inc., I have 

substantial experience with the installation of wireless communications 

equipment, having worked on approximately 1,000 cell sites across the New 

England region.  I was involved in the installation of the Verizon Wireless 

systems in both the Sumner and Callahan tunnels, where my responsibility 

included including bringing power to the cell site equipment and grounding.  I 

also worked on the Prudential Tunnel telecom installation and the Ted Williams 

Tunnel in the same capacities.  
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Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY? 

A. I am presenting testimony on behalf of the Joint Carriers (“JC”)1 in response to 

certain engineering, technical and cost-estimating aspects of the proposal 

submitted to the Department of Telecommunications and Energy (“Department”) 

by the Massachusetts Turnpike Authority (“MTA”) on September 13, 2006.  

Specifically, my testimony addresses the following issues:  (1) a conduit-based 

installation is not needed nor required for the System; (2) the MTA has not 

properly calculated the linear feet of conduit that would be used by the System (as 

designed by the MTA and Maverick/Mikom) to house fiber-optic cable, even if 

the conduit were to be used; (3) the MTA has apportioned 100 percent of the 

useable conduit space to the System, although 80 to 90 percent of the useable 

space would remain available for future, alternative uses; (4) the MTA’s approach 

and calculation of cost of the conduit installation is internally inconsistent and 

vastly overstated; and (5) the MTA has not computed the appropriate useable 

space that will be devoted to the System in Vent Building 6 or the 28 pre-existing 

utility rooms. 

 
1 For the purposes of this testimony, the Joint Carriers are New Cingular Wireless PCS, LLC 

(“Cingular”), Sprint Spectrum L.P. and Nextel Communications of the Mid-Atlantic, Inc. (“Sprint-
Nextel”) and Bell Atlantic Mobile of Massachusetts Corporation, Ltd. d/b/a Verizon Wireless 
(“Verizon Wireless”). 

  



Testimony of Ronald W. Buia 
Exhibit JC-RWB-1 

D.T.E. 06-70 
October 2, 2006 

Page 4 
 
 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

                                                

Q. WHAT MATERIALS HAVE YOU REVIEWED IN PREPARATION OF 
YOUR TESTIMONY? 

A. To prepare my testimony, I reviewed the entirety of the MTA’s September 13th 

filing, including the Proposal and Exhibit A (Description of Useable Space), 

Exhibit B-1 (Tunnel Raceway Replacement Cost Estimate), Exhibit B-2 

(Additional Costs of System Construction) and Exhibit C (Description of 

System).  Although not identified by the MTA in its filing, Exhibit C presents an 

excerpted portion of the Request for Proposal (“RFP”) response submitted to the 

MTA on September 12, 2002, by its “Selected Vendor,” which is Maverick 

Construction Corporation partnering with Mikom, an Allen Telecom Company 

(hereinafter referred to as “Maverick/Mikom”).2  As set forth by the MTA in its 

Vendor and Carrier RFPs3, the MTA selected Maverick/Mikom to construct and 

maintain a carrier-neutral shared antenna wireless telephone communications 

system (the “System”) in the Central Artery/Tunnel Project (“CA/T Project”).  

Installation of the System was to occur within three phases of the CA/T Project, 

which are the Seaport Access Roadway (Phase 1), the Northbound Artery (Phase 

2) and the South Bound Artery (Phase 3). 

In addition to the MTA’s Proposal and related exhibits, I reviewed the Vendor 

and Carrier RFPs issued by the MTA on July 10, 2002 and January 30, 2003, 

respectively, as well as a document entitled “Answers to Carrier Questions,” 

 
2  MTA Proposal at 3. 
3  The Vendor and Carrier RFPs are referenced in the MTA’s Proposal at 3 and are provided as 

attachments to the Testimony of Paul B. Vasington, filed on this date by the Joint Carriers. 
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dated April 28, 2003, which contains written answers and documentation prepared 

by Maverick Construction Corporation in response to questions posed by the 

wireless carriers participating in the MTA’s Carrier RFP.  The document entitled 

“Answers to Carrier Questions” is provided herewith as Exhibit JC-RWB-2. 

I also reviewed a document entitled “Mass. Turnpike Authority Requests for 

Proposals CA/T Wireless Project – Carrier RFP; Appendix D: Answers to 

Questions” dated August 22, 2002, which contains written answers and 

documentation prepared by the MTA in response to questions posed by the 

vendors participating in the MTA’s Vendor RFP.  This document is provided 

herewith as Exhibit JC-RWB-3. 

Lastly, I reviewed the applicable electrical codes and engineering specifications 

for the items discussed below, and published reports of materials and labor costs.   

Q. WAS THE INFORMATION AVAILABLE FOR YOUR REVIEW 
SUFFICIENT TO FULLY ADDRESS THE ISSUES BEFORE THE 
DEPARTMENT IN THIS PROCEEDING? 

A. No.  At this time, the MTA has not provided sufficient information or 

documentation for me to render an opinion to fully address the issues before the 

Department in this proceeding.  The MTA’s initial filing provided very limited, 

unsupported, summary information and its responses to discovery were not timely 

filed, and therefore, were not available at the time of this writing.  Moreover, 

critical supporting documentation relating to the (1) costs associated with the 

Maverick/Mikom proposal for the construction, operation and maintenance of the 
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System, and (2) costs associated with the MTA’s Proposal for tunnel access, are 

not yet available.  Until the MTA submits this supporting documentation, I am 

unable to complete my review of the cost components of the MTA’s CA/T 

Wireless Project.  I also anticipate participating in a site walk of the CA/T Project, 

which the Joint Carriers requested from the MTA, but has not yet occurred.   

Therefore, while I was able to make some preliminary assessments of the MTA’s 

Proposal as submitted to the Department on September 13, 2006, I would like to 

reserve the right to supplement or modify this testimony as necessary to reflect 

more complete information when it is received.   

II. A CONDUIT-BASED INSTALLATION IS NOT NECESSARY OR COST-
EFFECTIVE 

Q. WHAT IS THE PRIMARY COST COMPONENT OF THE MTA’S 
PROPOSAL FOR THE INSTALLATION OF THE SYSTEM?  

A. As stated in the MTA’s Proposal (at page 5) and set forth in Exhibits B-1 and B-2, 

the MTA calculates that its “Total Cost” associated with the construction, 

operations, and maintenance of the System is approximately $15,008,968.95.  

Based on my review of the MTA’s filing, this total does not include the 

Maverick/Mikom construction and installation costs of approximately $10 

million, nor approximately $1 million in annual operating and maintenance costs.  

Rather, the MTA’s Total Cost of $15,008,968.95 covers the following (five) cost 

components:  (1) the “replacement cost” of installing conduit to accommodate the 
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System (although the MTA is proposing to use conduit that was installed during 

tunnel construction); (2) the cost of space within Vent Building 6, in which 

System equipment will be located; (3) the cost of constructing 28 pre-existing 

utility rooms, in which System equipment will be located; (4) the MTA’s to-date 

cost of outside consultants relating to the planning, pre-construction and project-

management activities relating to the installation of the System; and (5) the 

Authority’s projected expenditures in connection with the same activities.4

By far, the bulk of the MTA’s Total Cost of $15 million is represented by the first 

cost component, which is the “replacement cost” of conduit that the MTA states 

will be used to house the System.  Of the total $15 million in alleged costs put 

forth by the MTA, approximately $12,750,333 is the cost associated with the 

installation of conduit to house the fiber-optic cable composing the System. 

Q. IS CONDUIT NEEDED FOR THE INSTALLATION OF A SAFE AND 
RELIABLE COMMUNICATIONS SYSTEM WITHIN THE CA/T 
PROJECT? 

A. Not at all.  With the exception of a relatively short stretch of fiber-optic cable that 

will be needed from the tunnel to the vent buildings (where conduit is the only 

access available), there is no need for the cable to be encased in conduit.  In fact, 

during the bidding process, the MTA provided written answers to questions on the 

Vendor RFP (dated August 22, 2002), which state in several places that cable may 

be installed outside the conduit.  These responses are submitted herewith as 

 
4  MTA Proposal at 5; Exhibit B-1. 
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Exhibit JC-RWB-3 (see answers to Questions 24-25, 28-31).  My engineering 

analysis set forth below confirms this from the point of view of code compliance, 

reliability and feasibility. 

Q. IS INSTALLATION IN CONDUIT NECESSARY TO COMPLY WITH 
APPLICABLE ELECTRICAL, BUILDING AND SAFETY CODES? 

A. No.  The Massachusetts Electrical Code does not require fiber-optic cable to be 

installed in a conduit for the System.  For example, a fiber-optic cable could be 

attached to the tunnel wall or placed in a plenum (a crawlspace) or other available 

space in compliance with all applicable electrical, building and safety codes (as 

well as MTA requirements set in other tunnels).   

Q. IS SOME PROTECTION REQUIRED FOR CABLE THAT IS 
INSTALLED OUTSIDE OF CONDUIT? 

A. Yes.  A fiber-optic cable installed outside of conduit will require some kind of 

external protection against external physical impacts.  A type of fiber-optic cable 

commonly installed outside of conduit is “armored cable,” which is a fiber-optic 

cable covered in a strong, yet pliable sheath of insulating material. Armored 

cable, particularly if placed in a plenum (or other location such as a wall or 

ceiling) away from traffic has no increased risk of failure due to accident or 

contact.  In addition, non-armored cable may be placed in “inner-duct” (flexible 

plastic tubing) and attached to the tunnel wall.   

A cable installed in the plenum would need to have low-smoke insulation, which 

is accomplished using low-smoke halogen casing and without using plastics, 
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which tend to generate more smoke.  Hardware for a non-conduit installation may 

be galvanized or stainless to avoid rust or deterioration from weathering.  An 

appropriate system design can easily accommodate the restriction against laying 

coaxial cable over electric wires. 

Q. IS THERE ANY ENGINEERING JUSTIFICATION FOR THE USE OF 
CONDUIT IN THE INSTALLATION OF THE MAVERICK/MIKOM 
SYSTEM? 

A. No.  The installation of armored cable on tunnel surfaces or in plenums is feasible 

from an engineering perspective and, in fact, is the mode of installation in both 

the Sumner and Callahan Tunnels.  

Q. IS THE USE OF ARMORED CABLE OUTSIDE OF CONDUIT MORE 
COST-EFFECTIVE THAN THE MTA’S PROPOSAL? 

A. Yes.  In terms of an “order of magnitude,” the cost of materials involved in the 

installation of armored cable would be approximately $8.15 per linear foot, and 

the cost of labor to install armored cable would be approximately $8.87 per linear 

foot, for a total direct cost of $17.02 per linear foot, as shown on Exhibit RWB-4.  

The approximate installed cost would be about $25.36 ($17.02 x 1.29 for indirect 

costs x 0.1 for overhead x 0.1 for profit).  Since it would be installed outside of 

the conduit, the cost of installing the conduit is eliminated.  Note that I have 

calculated below that a reasonable installed cost of cable installation in the 

MTA’s existing conduit is $75.74 per linear foot (plus $5 per linear foot for the 

cable), as shown on Exhibit RWB-6.  According to the MTA’s Proposal (at 
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Exhibit B-1) the total cost of installing just the conduit is $338.25 per linear foot.  

The cost of the installing the System is entirely separate and is currently estimated 

by the MTA at $10 million. 

III. THE CALCULATION OF LINEAR FEET OF CONDUIT TO BE USED IS 
OVERSTATED, EVEN IF CONDUIT WERE TO BE USED. 

Q. DOES MTA’S PROPOSAL OVERSTATE THE LINEAR FOOTAGE TO 
BE USED IN THE INSTALLATION OF THE SYSTEM? 

A. Yes.  It does not appear that MTA has incorporated the actual linear footage of the 

cable as contemplated in the Maverick/Mikom proposal, or the fact that the 

System will not need to utilize cable in every linear foot of the tunnels and ramps 

encompassed in the CA/T Project. 

Q. HOW DOES MTA CALCULATE THE LINEAR FOOTAGE OF CABLE 
TO BE INSTALLED WITHIN THE CA/T PROJECT? 

A. As stated in the MTA’s Proposal (at page 4), Exhibit A and Exhibit B-1, the MTA 

arrives at a total conduit length of 37,695 linear feet by simply summing the 

number of linear feet of the tunnel roadways and ramps.  The MTA has failed to 

make any assessment of the number of linear feet of conduit that would actually 

be used to house the fiber-optic cable per the Maverick/Mikom design. 

Q. WERE YOU ABLE TO IDENTIFY THE ACTUAL NUMBER OF LINEAR 
FEET OF CONDUIT THAT WOULD BE USED IF THE SYSTEM WERE 
CONSTRUCTED CONSISTENT WITH THE MAVERICK/MIKOM 
DESIGN? 

A. No. I was not.  The information made available to date by the MTA is not 

sufficient for me to be sure about the actual number of linear feet of conduit that 
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would be required.  However, based upon the information that I was able to 

review, I am certain that the total is not 37,695 linear feet. 

Q. WHAT IS THE BASIS OF YOUR ASSESSMENT? 

A. There are several reasons that the MTA’s total is inaccurate.  First, the MTA’s 

Proposal apparently anticipates that parallel fiber-optic runs would be installed 

throughout the entire length of the CA/T Project to serve the anticipated antennas 

(i.e., on each side of the roadway).  However, it is not necessary to install parallel 

fiber-optic cables throughout the entire length of the CA/T Project.  In fact, 

parallel segments of the tunnel-roadway system would be served by a single fiber-

optic backbone cable, with lateral cables branching off the backbone to connect to 

remote units.  Specifically, the remote units would be served by relatively small 

bundles of lateral strands composed of roughly 12 to 24 fibers (depending on the 

number of remote units), which would not be installed in the MTA’s existing 

conduit because the lateral strands do not require conduit at all.  Because the 

MTA has calculated the total linear feet of conduit by summing the linear feet of 

the CA/T Project roadways and ramps (in Exhibit A), the MTA has greatly 

overstated that number of linear feet of conduit that would be utilized by the 

System. In addition, the Maverick plans show that the last antenna cluster in each 

tunnel is located at some distance from the tunnel opening.  There is no need for 

cable attachments between the last antenna and the tunnel opening.   
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Q. CAN YOU ESTIMATE THE ACTUAL NUMBER OF LINEAR FEET OF 
CONDUIT TO BE OCCUPIED BY THE INSTALLED SYSTEM AS 
CONTEMPLATED BY THE MAVERICK/MIKOM DESIGN PROPOSAL? 

A. No, I cannot pinpoint the actual number of linear feet of conduit that would be 

used because the MTA has not provided sufficient information to do this.  I 

believe that there may be areas other than the ones discussed above where it is not 

necessary to run fiber-optic cable within the tunnels, but the MTA has not 

analyzed this issue.  In fact, the linear footage of the mainline tunnel roadways is 

the best estimate of the appropriate linear footage and is certainly is closer to the 

actual number than the total number proposed by the MTA.  The mainline fiber-

optic backbone would be approximately 11,300 linear feet (for I-93 northbound 

and I-93 southbound).  It should be noted that the Seaport Access backbone 

(which the MTA has not considered) would add approximately 5,400 linear feet, 

for a total of 16,700 linear feet.   

Q. IS THERE ANOTHER WAY TO APPROACH THIS ISSUE? 

A. Yes.  If the exact number of linear feet required for actual wireless attachments 

cannot be determined, the Department could set a rate per linear foot, and require 

a survey or audit to determine the actual linear footage of existing conduit 

provided by the MTA that would be occupied by the wireless attachments.  If this 

alternative were implemented, the linear footage of any installed armored cable, 

newly installed conduits or ducts to protect cabling, if necessary or required, 

would not be included in the survey or audit for the purpose of determining the 
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per linear foot cost (because the per linear foot cost relates only to the use of the 

MTA’s existing conduit and not to other components of the System).   

IV. PERCENTAGE OF CONDUIT ALLOCATED TO THE SYSTEM 

Q. HAS THE MTA OVERSTATED THE PERCENTAGE OF CONDUIT TO 
BE ALLOCATED TO THE PROPOSED WIRELESS ATTACHMENTS? 

A. Yes.  The MTA has not accounted for the percentage of the conduit space that 

would remain available for other uses after installation of the System. 

Q. WHAT DOES THE MTA USE FOR THE PERCENTAGE OF THE 
CONDUIT TO BE OCCUPIED BY THE INSTALLED SYSTEM? 

A. On Exhibit B-1, the MTA simply multiplies the total number of linear feet 

computed in Exhibit A (which is inaccurate) times the cost per linear foot of 

conduit computed in Exhibit B-1 (which is overstated).  The MTA does not make 

any adjustment for the percentage of conduit that will remain available for other 

users in the future.  As a result, the calculation in Exhibit B-1 anticipates that 100 

percent of the cost of the conduit would be apportioned to the Carriers without 

any consideration of the fact that there is substantial available space left in the 

conduit that would be available at the MTA’s discretion for use in other 

applications.  In fact, by my calculations, approximately 80 to 90 percent of the 

useable conduit will remain available to the MTA after installation of the 

Maverick/Mikom system. 
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Q. HOW DID YOU CALCULATE THE PERCENTAGE OF THE CONDUIT 
THAT WILL BE ALLOCATED TO THE SYSTEM? 

A. First, I determined the diameter of the cable type set forth in the Maverick/Mikom 

proposal by (1) identifying the capacity of the cable, which is a function of the 

number of optical fibers inside the cable, and (2) consulting specifications 

available in industry publications for the diameter of in-conduit cables having that 

capacity.   

Second, I determined the cross sectional area of the conduit and the proposed 

cable by multiplying the square of the radius (one-half of the diameter) of each 

item by ∏.. 

Third, I consulted the Massachusetts Electrical Code, which restricts useable 

space to 40 percent of the conduit area if electrical cables are installed as 

measured in square inches.  Then, I divided the cross-sectional area of the fiber-

optic cable (in square inches) by the cross-sectional area of the conduit (in square 

inches), and multiplied by 40 percent.   

Q. WHAT IS THE CAPACITY OF THE FIBER OPTIC CABLE 
ACCORDING TO THE MAVERICK PROPOSAL? 

A. The Maverick/Mikom proposal anticipates the use of 432 fibers to support not 

only this System, but also future users and a redundancy/reserve capacity.  

Although this is greater capacity than the System would really need, I used the 

432-fiber figure to determine the diameter of the cable. 
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Q. ACCORDING TO INDUSTRY PUBLICATIONS, WHAT IS THE 
DIAMETER OF A FIBER-OPTIC CABLE CAPABLE OF SERVING 432 
STRANDS? 

A. The diameter of the 432-fiber cable is 0.84" in diameter, with a cross sectional 

area of 0.55 square inches.   

Q. WHAT IS THE DIAMETER OF THE MTA’S CONDUIT? 

A. According to Exhibit B-1 (in the spread sheet following page 12), the diameter of 

the conduit referenced for the cost estimate is 4 inches.5  However, in the MTA’s 

Proposal (at page 8), the MTA notes that it currently has spare 3-inch conduit 

available.  The Carriers hope to identify the correct number through this 

proceeding.  However, given the time constraints of this proceeding, I have 

performed the calculations for both the 4-inch and 3-inch diameter, so that the 

record will be complete once this number is known. 

Q. HOW MUCH USABLE SPACE DOES THE MTA’S CONDUIT 
CONTAIN? 

A. Given the basic relationship that the cross-sectional area of the conduit is Pi 

(3.1416) times the square of the radius (2”2), there is about 12.56 square inches of 

4” conduit available to house the 0.55 square-inch fiber-optic cable housing the 

System anticipated in the Maverick/Mikom proposal.  For a 3” diameter (1.5” 

radius) , there would be about 7 square inches available in the conduit cross-

section. 

 
5 Standard practice for diameter measurements of conduit is to measure the inner diameter of the 

conduit, but the outer diameter of the cable.  See Exhibits JC-RWB-5 and JC-RWB-6. 
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Q. HOW MUCH SPACE WITHIN EACH CONDUIT IS AVAILABLE FOR 
THE SYSTEM AND OTHER ATTACHMENTS? 

A. Based upon the Massachusetts code requirement discussed above limiting the 

useable space of the conduit to 40 percent of the total 4” conduit area, there are 

about 5 square inches available for the 4” conduit size and 2.8 square inches 

available for a 3” conduit. 

Q. WHAT PERCENTAGE OF THE CONDUIT WOULD BE ALLOCATED 
TO THE SYSTEM AS PROPOSED BY MAVERICK/MIKOM? 

A. The calculation of required space with a 4" conduit is approximately 11 percent 

(0.55 square inches divided by 5 square inches multiplied by 100).  The 

calculation of required space with a 3” conduit is approximately 19.6 percent 

(0.55 square inches divided by 2.8 square inches times 100).  In either case, only a 

fraction of the MTA’s alleged conduit cost would be attributable to the 

“percentage” occupied by the System, if the conduit were used at all.  

Specifically, for a 3” conduit, about 20 percent of the conduit’s “usable space” 

would be occupied; and for a 4” conduit, only about 11 percent of the conduit’s 

“usable space” would be filled.  

 I have prepared a couple of diagrams to illustrate the very limited extent of the 

System’s use of conduit, if conduit were even used in installing the System.  

Exhibit JC-RWB-5 is a “Conduit Detail” showing a 0.84” diameter fiber cable 

inside a 4” diameter conduit and setting forth the calculations that support my 
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conduit detail and the testimony above.  Exhibit JC-RWB-6 shows the same thing 

for the 3” diameter conduit.   

V. REASONABLENESS OF THE MTA’S PROPOSED COSTS FOR 
 CONDUIT 
 

Q. HAVE YOU REVIEWED THE ACCURACY AND REASONABLENESS 
OF THE MTA’S PROPOSED COSTS FOR “REPLACING” THE 
CONDUIT? 

A. Yes.  I understand that, in this proceeding, the accuracy and reasonableness of the 

costs upon which any “cost-based” rate or fee would be established by the 

Department.  In addition, Mr. Vasington explains in his testimony that the MTA 

has inappropriately used a “replacement cost” approach, rather than a 

methodology that computes that actual cost of the conduit installation.  Therefore, 

to determine whether the costs set forth by the MTA in Exhibit B-1 and B-2 are 

accurate and reasonable in terms of an actual-cost approach, I consulted well-

accepted and generally available industry data providing information on the costs 

at the time the conduit was constructed by the MTA.   

Q. IN YOUR OPINION, ARE THE MTA’S PROPOSED COSTS ON MTA’S 
EXHIBIT B-1 AND B-2 ACCURATE OR REASONABLE? 

A. No.  The linear-foot and cost estimates set forth by the MTA on Exhibit A and 

Exhibit B-1, respectively, are internally inconsistent because the costs set forth in 

Exhibit B-1 relate to the installation of an overhead 4” diameter, conduit-based 

system, although the System would be installed in the existing, spare 3” diameter 

conduit located in a concrete-encased ductbank, as referenced in Exhibit A (at 
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page 8, 10), if the conduit were even used.  In addition, the costs set forth by the 

MTA are vastly overstated and are in no way justifiable or reasonable in light of 

generally available engineering and construction cost data. 

Q. FROM AN OVERALL PERSPECTIVE, WHAT ARE THE ERRORS 
THAT EXIST IN THE MTA’S COST ESTIMATE SET FORTH IN 
EXHIBIT B-1? 

A. As an initial matter, there are two types of errors that pervade the MTA proposal:  

(1) the MTA has based its cost estimation on materials and equipment that would 

be not be used in a conduit-based installation; and (2) the MTA has patently 

overestimated the cost of materials that would be used in a conduit-based 

installation.   

Specifically, the MTA assumes higher-cost materials than would ever be 

necessary for the project (e.g., the use of stainless-steel conduit in the ductbank).  

In fact, the type of conduit installed is an important detail that the MTA has yet to 

make available in this proceeding.  The MTA’s proposal (p. 10)  specifies the use 

of galvanized rigid steel or fiberglass reinforced epoxy conduit if conduit is 

required.  Moreover, I believe it would be highly unlikely that the MTA installed 

stainless-steel conduit because it would not be consistent with generally accepted 

engineering or construction practice, and even if it was installed, the Carriers 

should not be charged for this premium conduit.   
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In addition, the MTA’s cost estimate is not even consistent with the type of 

application that it actually installed.  Instead of pricing a concrete-encased duct 

bank, the MTA priced the installation as if the conduit were to be installed on the 

ceiling and walls of the tunnel.   

In Exhibit JC-RWB-7, I have made a number of adjustments to the figures set 

forth in Exhibit B-1 (as discussed below) and I have recalculated the linear per-

foot cost of the 4” diameter conduit used in Exhibit B-1.  In Exhibit JC-RWB-8, I 

have performed the same cost analysis assuming the use of 3” conduit, as 

specified in Exhibit A in the MTA’s proposal, as well as the Vendor and Carrier 

RFPs. 

Q. WHAT IS A REASONABLE ESTIMATE FOR THE OVERALL COST, ON 
A PER-FOOT INSTALLED BASIS, FOR THE CONDUIT SYSTEM 
LOCATED IN THE CA/T PROJECT AT THE TIME IT WAS BUILT? 

A. Reasonable direct costs for labor and materials, are approximately $55.40 per 

linear foot for 4” rigid steel conduit and approximately $43.50 per linear foot for 

3” rigid steel conduit, as explained in detail below.  If you add indirect costs using 

the same method as the MTA (i.e., by calculating each indirect item as a 

percentage of labor), and include a 10 percent adjustments for overhead and profit 

margin, the total per-foot cost would be $75.75 per linear foot for 4” conduit, and 

about $59.52 per linear foot for 3” conduit.  The details of these calculations are 

shown in Exhibits JC-RWB-7 and JC-RWB-8. 
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Q. HOW DID YOU CALCULATE YOUR ESTIMATES? 

A. My estimates were based on information from electrical supply quotes and R.S. 

Means Estimating Books, which represents the generally accepted estimating 

standard.  Specifically, I used the R.S. Means 2001 price quotes for equipment, 

except where I had current vendor quotes (which all else being equal would be 

higher than the cost in 2002).  Although the conduit was constructed in the 2002 

timeframe, 2001 prices would be very close to the 2002 prices.  I did not escalate 

these prices, because the these prices present reasonable cost estimates of the cost 

that the MTA would have incurred at the time the conduit was installed (not 

accounting for any premiums that the MTA may have chosen to pay for its 

materials, which should not be charged to the Carriers).   

I used the MTA’s hourly cost of labor, but I did not include any labor or materials 

for items included in the MTA’s cost estimate that would not have been necessary 

to the installation of conduit in a poured concrete floor, as shown on the 

Maverick/Mikom construction plans.  Where labor was involved for items that are 

needed, I used the MTA’s number of hours. 

Q. WHAT PRICES DID YOU USE FOR MATERIALS THAT WERE 
NECESSARY? 

A.  For the conduit, I used a cost of $17.05 per linear foot for rigid galvanized steel 

(RGS) 4”conduit.  At Page 2 of Exhibit B-1 (unmarked), the MTA’s estimation 

uses a figure of $39.57 per linear foot for stainless steel conduit (AISI Type 316).  
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However, stainless steel would not be required for this application based on the 

installation specifications.  Moreover, the use of stainless steel would be 

completely unnecessary for this application, because the galvanized steel conduit 

would equally endure weathering and external impacts.  Given its higher cost, it is 

highly unlikely stainless steel would have been used for this application.  

 For the 45o bend elbows referenced in the MTA’s estimate, I used a cost of 

$77.50, based on an extrapolation from 2001 R.S. Means (as compared to the 

MTA’s figure of $120.91).  Extrapolation is necessary because the R.S. Means 

numbers are for 90o elbows.  Based on R.S. Means, I used $77.50 for the 4-inch 

22 ½o bend elbows and ground hub. 

Based on a current vendor quote (i.e., the cost in today’s dollars), I have identified 

that the cost of a 32x12x8 pull box is only $336.00.   The MTA’s estimated price 

of $4,972 is more than ten times this amount and is completely unjustifiable. 
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Q DOES YOUR ANALYSIS ELIMINATE ANY MATERIALS THAT THE 
MTA INCLUDED IN ITS ANALYSIS? 

A. Yes.  I did not include support channels, drilled-in anchors, SS Clamps, or 

Expansion/Deflection fittings, which are all included in the estimate set forth by 

the MTA.  I also did not include the cost of using a truck-based lift as MTA did 

because the conduits are underground encased in concrete and no lift is needed for 

installation.   
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Q. WHY DID YOU ELIMINATE THESE ITEMS? 

A. These items are not necessary or appropriate for the conduits as built.  The plans 

for the actual installation show conduits placed in poured concrete floors.  The 

installation of conduit in a floor ductbank does not require mounting hardware, 

anchors and the like.  Many of the anchors and mounting hardware items that 

MTA includes would be eliminated (or used only in a significantly decreased 

quantity) for conduits in poured concrete floors.  These include the items 

discussed in my previous answer.  The same is true of the truck-based lift.  If the 

conduit is in floor ductbank, there is little or no need for a lift.  Certainly, a lift for 

the entire duration of the project as proposed by the MTA is not needed for 

installation of duct bank in the floor.    

Q. WHAT IS THE USUAL PURPOSE OF THESE ELIMINATED ITEMS? 

A. These items are generally used to install conduit at some height off the ground.  

The use of the lift throughout the project implies that the MTA has in mind 

attachments well off the floor, but that is not consistent with the installed 

facilities.  Similarly, the MTA has proposed bolts and hardware to attach to the 

ceiling, which could only be necessary if the MTA actually planned to attach 

conduits to the ceiling.  

Q. DID THE MTA INCLUDE COSTS FOR POLICE DETAILS IN ITS COST 
ESTIMATE IN EXHIBIT B-1? 

A. Yes.  In fact, almost one-half of the MTA’s linear per-foot cost results from the 

inclusion of estimated costs for police details.  Specifically, MTA carried 

21 

22 
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$145,285 per 1,000 linear feet of conduit (73 days at $2,000 per day).  This is 

more than 42 percent of the MTA’s total cost of $338,252.05 per 1,000 linear feet 

of conduit.  For the reasons I describe below, this is extremely unreasonable and 

should be excluded from any calculation that is derived in this proceeding. 

Q. WOULD THERE BE ANY NEED FOR A POLICE DETAIL DURING 
CONSTRUCTION OF THE CA/T PROJECT GIVEN THAT IT WAS NOT 
YET OPEN TO PUBLIC TRAFFIC? 

A. No.  The police-detail costs are completely unreasonable, given that the CA/T 

Project had not opened to traffic when the conduit was installed.  No allowance 

should be made for this item.  In addition, the MTA does not even divide its 

proposed police detail costs by the number of conduits installed in the duct bank, 

which means that, even if such costs were incurred, the MTA has allocated the 

entire cost to the one conduit that would be used by the System.   

Q. DO YOU HAVE ANY OTHER CONCERNS ABOUT THE MTA’S 
PROPOSAL AS SET FORTH IN EXHIBIT B-1? 

A. Yes.  I have a few other concerns.  First, as noted above, The MTA’s cost 

estimate assumes the use of 4” conduit, while its narrative (at page 8) and Exhibit 

A, as well as its Vendor and Carrier RFPs refer to the use of 3” conduit.  On 

Exhibit JC-RWB-7, I have estimated the cost using 4” conduit, pending 

verification of the diameter through this proceeding.  However, if 3” rigid steel 

conduit were used, the price would be approximately $59.52 per linear foot for 

installed.  That calculation is shown on Exhibit JC-RWB-8.   
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Second, the MTA has not justified the estimates of indirect costs, and some of 

these costs may be unnecessary.  To be conservative, I have assumed that the 

indirect costs would be included and have applied the MTA’s indirect-cost 

percentages from Exhibit B-1 to the labor costs used in my analysis, which do not 

reflect the labor to install unnecessary items.  Like the MTA, I added an overhead 

allowance of 10 percent, and an additional 10 percent profit, even though some 

might think it would be excessive to allow the questionable indirect costs, along 

with overhead, in addition to profit.   

Q. WHAT IS THE BOTTOM LINE CHANGE IN THE LINEAR PER-FOOT 
COST THAT RESULTS FROM YOUR ANALYSIS? 

A. As I noted above, Exhibit JC-RWB-7 sets forth my adjustments to the MTA’s 

Proposal as set forth in Exhibit B-1.  As shown in Exhibit JC-RBW-7, I compute 

a materials cost of $28,251.78 per 1,000 linear feet, as compared to the MTA’s 

total of $116,059.00 per 1,000 linear feet.  I have itemized the “avoided” labor 

costs that result from the fact that there is no need to install the hardware and 

other items associated with an above-floor installation.  Eliminating these avoided 

labor costs results in a total labor cost of $453.11 per hour (as compared to the 

MTA’s cost of $581.10 per hour), or $26,990 per 1,000 linear feet.   

 The combination of labor and materials results in a total direct cost of $55,302.23, 

which equals $63,129.33 when indirect costs are added using the MTA’s 

percentages.  Adding a 10 percent overhead and 10 percent profit margin to the 
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total of direct and indirect costs sums to a total of cost of $75,754.80 per 1,000 

linear feet, or $75.75 per linear foot. 

 By comparison, the MTA’s proposal sums to $338,252.06 per 1,000 linear feet 

and $338.25 per linear foot. 

VI. OTHER COST COMPONENTS OF THE MTA’S TOTAL COST 

Q. HAVE YOU ASSESSED THE REASONABLENESS OF THE MTA’S 
COST ESTIMATES RELATED TO THE AVAILABLE SPACE IN VENT 
BUILDING 6? 

A. No.  The MTA has provided no basis whatsoever for its claim that the per foot 

cost of Vent Building 6 is $225 per square foot.  In terms of the square footage of 

space available in Vent Building 6, the MTA states only that there is 

approximately 2,264 square feet available for occupancy by the Carriers and the 

Selected Vendor with System-related equipment.  However, this does not mean 

that this space will actually be used or allocated to wireless facilities.  The MTA 

does not provide the information needed to determine actual use or allocation.  

Therefore, the Department should treat this component by setting only a square 

footage price for space eventually used.   
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Q. HAVE YOU COME TO ANY SPECIFIC CONCLUSIONS REGARDING 
THE SQUARE FOOTAGE TOTAL THAT THE MTA USED FOR VENT 
BUILDING 6? 

A. Yes.  The MTA multiplies the per-square foot construction cost of Vent 

Building 6 by the 2,264 square feet of space currently available in the building, 
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for a total allocation to the Carriers of $509,400.  However, this MTA square 

footage figure exceeds what is likely to be used.  If the Department addresses 

square footage at all, I believe that a maximum figure for the Carriers’ total actual 

space needed should be about 1400 sq.ft. (assuming that all carriers need the 

space, which may not be true).  I calculate this number as follows: 300 sq.ft. per 

carrier for radio equipment space times 4 carriers equals 1200 sq.ft., plus 200 

sq.ft. for the MIKOM DAS head-end equipment.  Using the MTA’s $225 per-

square foot construction cost, this would reduce the costs associated with use 

of Vent Building 6 to approximately $315,000 as a maximum, on worst-case 

assumptions about all Carriers requiring all of that space.  

Q. HAVE YOU COME TO ANY SPECIFIC CONCLUSIONS REGARDING 
THE MTA’S PROPOSAL FOR THE USE OF SPACE IN THE PRE-
EXISTING UTILITY ROOMS? 

A. Yes.  The MTA claims that 11.25 square feet of floor space is needed in each of 

the 28 utility rooms.  In fact the projected floor space for Verizon Wireless (for 

example) of 2 units @ 8”(D) x 6”(W) x 32”(H) & Fiber Splice box 19”W x 12”D 

x 12”(H) mounted above the 2 units would require 2 square feet.  The MTA 

claims there is a “code-required buffer space” around the unit that must be 

accounted for.  To my knowledge, there is no electrical code that requires a buffer 

space around a piece of electronic equipment, other than an actual electrical 

circuit breaker panel board  Therefore the carriers should pay only for up to 2 

square feet of space in each utility room. 
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Q. DOES THIS CONCLUDE YOUR TESTIMONY? 

A. Yes.  With the exception noted above regarding the potential need for 

supplemental testimony, this concludes my testimony. 
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Exhibit JC-RWB-4
Cost of Armored Cable Installation Without Conduit

Information below based on information obtained from the 
following :  2001 RS Means, NECA Manual of Labor Units 
2001-2002 and  Vendor Quotations.

Material Description
Unit Price 
Material

Unit Price 
Labor*

Production 
Hours Quantity

Ext Material 
Cost

Ext Labor 
Costs Item Sub Total

Item Hour 
Sub Total

Armored Cable Install 7 59.56 0.065 1000 $7,000.00 $3,871.40 $10,871.40 65
SS Clamps 2 hole 3 59.56 0.16 150 $450.00 $1,429.44 $1,879.44 24
Anchors 1 59.56 0.2 300 $300.00 $3,573.60 $3,873.60 60
Pick up Truck 200 2 $400.00 $0.00 $400.00 0
Lift 320 0 $0.00 $0.00 $0.00 0

$0.00 $0.00 $0.00 0
$0.00 $0.00 $0.00 0
$0.00 $0.00 $0.00 0

$8,150.00 $8,874.44 $17,024.44 $149.00

Direct Cost Per Linear ft 17.02
*Rates based on original MTA cost estimate.
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5.03 in2 is the cross sectional area allowed for 
cables to be installed in a 3” diameter conduit. 
 
 
 

 
 
The 432 strand fiber optic cable proposed by the wireless phone companies has a 
diameter of 0.84” (see attached sheet). 
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0.55in2 is the cross sectional area of the 
proposed fiber optic cable. 
 
 
 
 

0.55 in2(area of cable) ÷ 5.03 in2(40% of conduit area) x 100 = 10.93% 
 
The fiber optic cable uses 10.93% of the allowable 40% fill space of the 3” conduit.  This 
leaves 89.07% of the allowable cross sectional space for future cables. 
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       = 7.07 in2 cross sectional area 
 
  
40% fill of conduit allowed 
 
7.07in2 x 0.4 = 2.83in2 

 
2.83in2 is the cross sectional area allowed 
for cables to be installed in a 3” diameter 
conduit. 
 
 
 
 
 
The 432 strand fiber optic cable proposed 

by the wireless phone companies has a diameter of 0.84” (see attached sheet). 
 
 
Area = πr2 = (3.1416)(0.42) 2

 
       = .55 in2 cross sectional area 
 
0.55in2 is the cross sectional area of the 
proposed fiber optic cable. 
 
 
 
 

0.55 in2(area of cable) ÷ 2.83in2(40% of conduit area) x 100 = 19.43% 
 
The fiber optic cable uses 19.43% of the allowable 40% fill space of the 3” conduit.  This 
leaves 80.57% of the allowable cross sectional space for future cables. 
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EXHIBIT JC-RWB-7
(Page 1 of 3)

Direct Material Costs: MTA JC MTA JC JC Labor
Material Description Per JC Material Description Per MTA Unit Price Unit Price Quantity Est. Cost Est. Cost. Per Hour

Material Material per MTA
* = material itself differs from MTA

RGS 4" Conduit* Conduit 4" AISI Type 316 $39.67 $17.05 1000 $39,665.71 $17,050.00 $308.00
4" 45º Bend Elbow 4", 45º $120.91 $77.50 6 $725.46 $465.00 $12.63
4" 22 1/2 Bend Elbow 4", 22 1/2" $60.46 $66.50 10 $604.55 $665.00 $21.05
Pull Box 32x12x8  NEMA 4 Pull Box 32x12x8, NEMA 4X Type 316 $4,972.00 $336.00 5 $24,860.00 $1,680.00 $100.00
Ground Hub 4" water tight Water-tight 4" Grounding  Hub $264.08 $264.08 10 $2,640.81 $2,640.81 $11.43
Support Channels 1 5/8 Support Channel 1-5/8, Type 316 $14.94 N/A 300 $16,780.50 $0.00 $0.00
Anchors 1/2 - 2 1/2 Drilled-in Anchors 1/2"x2 1/2" $3.49 N/A 400 $1,398.68 $0.00 $0.00
SS Clamps 2 Hole SS Clamps, 2-hole with sprockets/washer $55.94 N/A 200 $11,187.00 $0.00 $0.00
Exp/Deflection Fitting 4" Expansion/Deflection Fitting 4" $796.65 N/A 4 $3,186.60 $0.00 $0.00
Pick-Up Equipment, Pickup/wk $200.00 $200.00 29 $5,811.42 $5,811.42 $0.00
Lift Equipment, Lift/wk $320.00 N/A 29 $9,296.27 $0.00 $0.00
Total Material Costs $116,157.00 $28,312.23 $453.11

Labor Costs  (From Page 2) $34,611.21 $26,990.00

Materials & Labor Subtotal: $150,768.21 $55,302.23
Indirect Costs (From Page 3) $10,037.25 $7,827.10
Total Materials & Labor, Plus Indirect Costs $160,805.46 $63,129.33

SUMMARY:
Total Direct (M&L) and Indirect $160,805.46 $63,129.00
Overhead = 10% 0 $16,080.55 $6,306.80
Profit = 10% 0 $16,080.55 $6,306.80

Traffic Set-ups and Police Details/day $2,000.00 N/A 73 $145,285.50 $0.00
GRAND TOTAL Per 1,000 Linear Feet: $338,252.06 $75,742.60

Price Per Foot Installed $338.25 $75.74

Tunnel Conduit Cost Estimate  MTA Proposal A31vs. Joint Carrier ("JC") Analysis 



EXHIBIT JC-RWB-7
(Page 2 of 3)

GM Hourly

Support Channel $2,376.33 39.900
Drilled-In Anchors $2,548.05 42.800
SS Clamps $1,905.03 32.000
Expansion/Deflection fitting $794.02 13.232

Total $7,623.43 127.932

Dollars Per Hour
MTA Labor Cost $34,611.21 $581.10
Less:  Unnecessary Cost ($7,623.43) ($127.93)
JC Labor Cost $26,987.78 $453.17

$26,990.00

MTA Labor Costs Eliminated in JC Analysis

Summary



EXHIBIT JC-RWB-7
(Page 3 of 3)

Quantity Labor Total
Temp Facilities Material = 0.5% Labor 0.005 $26,990 $134.95
Temp Facilities labor = 0.5% Labor 0.005 $26,990 $134.95
Construction Utilities Material = 0.5% L 0.005 $26,990 $134.95
Construction Utilities Labor = 0.5% L 0.005 $26,990 $134.95
Cleanup Labor = 1.0% Labor 0.01 $26,990 $269.90
Material Handling Labor = 1.0% Labor 0.01 $26,990 $269.90
Maintenance Labor = 1.0% Labor 0.01 $26,990 $269.90
Survey Labor = 1.0% Labor 0.01 $26,990 $269.90
Security labor = 1.0% Labor 0.01 $26,990 $269.90
Weather Protection = 1.0% Labor 0.01 $26,990 $269.90
Small Tools and Consumables = 3.0% L 0.03 $26,990 $809.70
Misc Construction equipment = 3.0% L 0.03 $26,990 $809.70
Field Supv and Eng. = 15.0% Labor 0.15 $26,990 $4,048.50

TOTAL 7827.10

Indirect Costs: Recalculated with JC Estimated Labor Costs



EXHIBIT JC-RWB-8
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Conduit Cost Estimate
JC Estimate for 3" Galvanized Conduit vs. MTA Estimate for 4" Conduit

Information below based on information obtained from the 
following :  2001 RS Means, NECA Manual of Labor Units 
2001-2002 and  Vendor Quotations.

Material Description
Unit Price 
Material

Unit Price 
Labor*

Production 
Hours Quantity

Ext Material 
Cost

Ext Labor 
Costs Item Sub Total

Item Hour 
Sub Total

3" RGS Conduit 11.65 59.56 0.208 1000 $11,650.00 $12,388.48 $24,038.48 208
3" RGS 45' Bend 43.5 59.56 2.105 6 $261.00 $752.24 $1,013.24 12.63
3" RGS 22-1/2' Bend 43.5 59.56 2.105 10 $435.00 $1,253.74 $1,688.74 21.05
Pull Box 32x12x8 336 59.56 20 5 $1,680.00 $5,956.00 $7,636.00 100
Ground Hub 3" w/Tight 264.08 59.56 1.143 10 $2,640.80 $680.77 $3,321.57 11.43
Support Channels 15/8 0 59.56 0.133 0 $0.00 $0.00 $0.00 0
Anchors 0 59.56 0.107 0 $0.00 $0.00 $0.00 0
SS Clamps 2 hole 0 59.56 0.16 0 $0.00 $0.00 $0.00 0
Exp Deflection fitting 0 59.56 3.333 0 $0.00 $0.00 $0.00 0
Pick up Truck 200 29 $5,800.00 $0.00 $5,800.00 0
Lift 320 0 $0.00 $0.00 $0.00 0

$0.00 $0.00 $0.00 0
$0.00 $0.00 $0.00 0
$0.00 $0.00 $0.00 0

Total $22,466.80 $21,031.23 $43,498.03 $353.11

*Rates based on original MTA cost estimate.
Direct Cost Per Linear foot $43.50

MTA Costs JC Costs
Labor Costs  (see above) $34,611.21 $21,031.23

Directs Subtotal: $150,768.21 $43,498.03
Indirect Costs (Page 2) $10,037.25 $6,099.04
Total Indirect Plus Direct Costs $160,805.46 $49,597.07

SUMMARY:
Indirect plus Direct Costs $160,805.46 $49,597.07
Overhead = 10% 0 $16,080.55 $4,959.71
Profit = 10% 0 $16,080.55 $4,959.71

Traffic Set-ups and Police Details/da $2,000.00 73 $145,285.50 $0.00
                              $338,252.06 $59,516.49

Price per foot installed $338.25 $59.52



Indirect Costs: Recalculated with JC Labor Costs

Quantity Labor Total
Temp Facilities Material = 0.5% Labor 0.005 $21,031.23 $105.16
Temp Facilities labor = 0.5% Labor 0.005 $21,031.23 $105.16
Construction Utilities Material = 0.5% L 0.005 $21,031.23 $105.16
Construction Utilities Labor = 0.5% L 0.005 $21,031.23 $105.16
Cleanup Labor = 1.0% Labor 0.01 $21,031.23 $210.31
Material Handling Labor = 1.0% Labor 0.01 $21,031.23 $210.31
Maintenance Labor = 1.0% Labor 0.01 $21,031.23 $210.31
Survey Labor = 1.0% Labor 0.01 $21,031.23 $210.31
Security labor = 1.0% Labor 0.01 $21,031.23 $210.31
Weather Protection = 1.0% Labor 0.01 $21,031.23 $210.31
Small Tools and Consumables = 3.0% L 0.03 $21,031.23 $630.93
Misc Construction equipment = 3.0% L 0.03 $21,031.23 $630.93
Field Supv and Eng. = 15.0% Labor 0.15 $21,031.23 $3,154.68

TOTAL $6,099.04
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