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Undergrounding Part 2 - Up Close and Personal 

By John Benson 

September 2021 

1. Introduction 
Being a utility professional I’ve always noted the design of the distribution system on my 
street (see the image below). 

 

Yes we have power poles, but they perform multiple jobs, as can be seen above: 

1. They carry our street lights. 

2. Near the top, they carry the medium-voltage circuit conductors that feed our 
neighborhood (note that there are just two-conductors). 

3. Note the pole in the distance has a more pronounced bulge on top than the one 
in the foreground, this is the distribution transformer that converts the medium 
voltage to low voltage (120/240 split phase). 

4. The pole then carries the LV to its underground path to the residences. 

Note that these poles are galvanized, painted steel. 

I cannot see any of the poles or lines out any window in my house. By the way, you get 
bonus points if you guessed the house in the foreground has a Tesla Solar Roof, it does. 

The problem: our neighborhood is about 55 years old – the underground LV cables are 
starting to fail. Thus PG&E’s Underground Contractor, (MGE Underground) has been 
busy in our neighborhood digging up our streets and sidewalks, and replacing the 
underground cables. Since my office is in the front of the house, and views a major focus 
of this work, I got to see much of this process. Unfortunately we accidentally got involved 
in another way. 

Undergrounding Part 1 is described and linked below: 
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This post is all about overhead verses underground power lines, and the costs, 
advantages and disadvantages of each approach. 

https://energycentral.com/c/pip/undergrounding  

I just updated this, as a there was recent CPUC ruling regarding a method of funding 
undergrounding. 

2. Underground Infrastructure 
Apparently the following utilities were initially run mainly under the sidewalks in my 
neighborhood, as there are frequent labeled vault-covers for these along the sidewalks. 

 LV Electric Distribution (PG&E) 

 Telephone (AT&T) 

 Cable TV (Comcast) 

The last two have added Internet services and fiber-optic cable over the years. 

There are also conduits that cross over the street. One of these feeds Internet and cable 
TV to my house via coaxial cable in a conduit from across the street. This cable / conduit 
makes a left turn and travels down the street to a Comcast vault under the sidewalk. 

I believe that when one of the LV electric cables under the sidewalk fails, it may need to 
be relocated to the street near the curb. The asphalt in the street is much easier to 
remove and replace than the concrete sidewalk.  

2.1. Surveying 
Any major underground work starts with a thorough survey of the networks and conduits 
that run under our streets and sidewalks. These might use a number of technologies, 
and most of the descriptions are from in the site referenced here.1 

2.1.1. Direct Connection 

In the first two methods, direct connection and direct induction, the transmitter 
discharges a radio signal onto the target line (with a frequency of 8 KHz, 33 KHz, 65 
KHz, etc.), and the line can then be located and traced out using a hand-held receiver 
set to the same frequency. The Direct Connection method is performed by plugging a 
direct connection lead into the transmitter output socket and connecting directly to the 
target line with an alligator clamp or, if the line is too large for it, a magnet. Direct 
connection is generally used to apply a signal to metallic conduits, site lighting 
structures, and metallic pipes. This is the preferred method for locating secondary 
electric, water, and gas. 

2.1.2. Direct Induction 

Because many electric, telephone and cable lines are housed within plastic conduits or 
buried directly into the ground without protection, connecting to them is usually 
impossible, too risky, or forbidden. In such instances, a transmitter clamp is plugged into 
the transmitter and wrapped around the target line to discharge a signal onto it without 
any interruption of service. We have 2 inch, 4 inch, and 8.5 inch transmitter clamps, 
enabling us to induce lines of various sizes up to 8.5 inches in diameter. Although this 

                                                 
1 Underground Surveying, LLC 2020, “Cable & Pipe Locator Technology”, 
https://www.undergroundsurveying.com/technology/utility-locating-technology/cable-pipe-locator-technology  

https://energycentral.com/c/pip/undergrounding
https://www.undergroundsurveying.com/technology/utility-locating-technology/cable-pipe-locator-technology
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method is generally successful, the signal may not travel as far as it does with 
connection leads and only works if the target line is grounded at each end. This is the 
method of choice for locating primary electric, telephone, and cable lines. 

2.1.3. Detectable Duct Rodding 

When a line is non-metallic or non-conductive and it cannot be found using GPR 
technology (see below), a detectable fiberglass duct rod must be snaked through it.  

Afterwards, a signal is applied to the copper wire inside the duct rod using the direct 
connection method described above, and the location and depth of the line is traced out 
using a hand-held receiver. This is the best method for locating fiber optics, empty 
conduits, future use lines, drains, sanitary sewer, and storm sewer. We have three 
different sized DCD Manufacturing duct rods, which helps us snake through conduits 
and pipes of various depths, diameters, distances, and bends: 

3/16" Diameter - Used to locate shallow, small diameter lines running a short distance 
with tight bends. 

5/16" Diameter - Used to locate shallow or deep small, medium, and large diameter lines 
running various distances with various types of bends. 

7/16" Diameter - Used to locate deep, large diameter lines running a long distance with 
minimal to no bends. 

2.1.4. Sonding 

As noted above, radio signals can sometime "bleed" onto non-target lines. This is a 
common occurrence when using detectable duct rods in highly congested industrial and 
municipal settings or when the target line is deeper than 8 feet. To combat this issue a 
sonde, which is French for "sounding line," can be connected to the tip of the duct rod 
and snaked inside the target line. The sonde emits a radio signal that can be picked up 
with a hand-held receiver. The position and depth of the sonde is then located in 
increments of 10 feet along the entire path of the line, providing one with the location 
and depth of the line. This method is normally only used as a last resort to duct rodding, 
and is primarily used for finding deep industrial and municipal storm and sanitary sewer 
lines. 

2.1.5. Passive Induction 

If an active signal cannot be applied to a line because it is inaccessible, an induction 
sweep can be performed before giving GPR a try (next subsection). The transmitter 
houses an antenna that when placed on the ground directly on top of a line can induce a 
signal onto it. The advantages of using induction are that a signal can be applied without 
access to the line and it is very quick and easy to do. The disadvantages are that 
induction efficiency is poor on deep targets, it is only useful at depths down to 6 feet, and 
the signal can "bleed" onto non-target lines. In addition, signal strength is often lost in 
the surrounding soil, the signal can be shielded by reinforced concrete, and a signal will 
not apply to a well-insulated line unless it is effectively grounded at each end. Despite its 
shortcomings, an induction sweep can sometimes be used to locate unknown or 
abandoned utilities.  

2.1.6. Ground-Penetrating Radar (GPR) 

Quite often, non-metallic, inaccessible, unknown or abandoned utilities cannot be 
located with traditional cable and pipe locators. When this occurs, Ground Penetrating 
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Radar must be used in conjunction with it or in place of it.  GPR is a non-invasive, non-
destructive geophysical surveying technique that is used to produce a cross-sectional 
view of objects embedded within the subsurface. All GPR units are made up of a power 
supply, control unit, and antenna, which sends a pulse of electromagnetic energy into 
the subsurface.2 

2.2. Excavation 
The excavation was performed by MGE Underground with PG&E technicians assisting 
when needed (thus we assumed MGE was PG&E’s Contractor). They used at least one 
advanced technology. I’m not an expert on these, but the following is my take. 

Before digging started, extensive survey work with all potential cross-utility damage 
paths identified via colorful markings on the street. 

2.2.1. Vacuum Excavator 

I believe that MGE used a Ditch Witch vacuum excavator. The link below is to the largest 
such machine. 

https://www.ditchwitch.com/vacuum-excavators/hydro-excavators/hx75 

Suction (Vacuum) excavation is a new solution to traditional excavation problems. 
Suction excavation utilizes high powered fans to safely excavate up to 141 feet (43 
meters) of depth depending on the configuration. First a small surface area hole of about 
10 in (250 mm), this may vary depending on ground conditions, is created. Then the 
suction excavator hose removes below surface materials. Compressed air is used to 
fracture the ground in order for the suction excavator to remove the material safely. No 
manual hand tooling is used in the process.3 

The benefits of suction excavation include eliminating the hazard of underground utility 
strikes, minimizing traffic disruption, reducing reinstatement costs, and reducing the 
manpower and equipment needed for each job. There are several different industries 
that can benefit from suction excavation including railways, civil works, highways, power 
plants, waterworks, gas utilities, power utilities, construction, and telecom. 

Ditch Witch makes a number of advanced tunneling and excavation machines that would 
make undergrounding or underground repair much easier. 

In the particular operations I observed there was a large PG&E Vault under the sidewalk 
immediately in front of my yard, and another diagonally across the street. The concrete 
sidewalk around these had buckled, and thus the concrete needed to be removed and 
the vault repositioned. Two large (3” to 6”?) conduits (PVC or fiberglass) were run across 
and under the street between these vaults. A trench was excavated across the street for 
these conduits. A second similar ditch needed to be run parallel to the street near the 
curb for a maybe 100 ft. The concrete was removed for the vaults by conventional 
means (jackhammer, etc.), and the trenches across the street and down the street was 
cut using a large asphalt saw, conventional means and the vacuum excavator. 

The City of Livermore was out here several times during the work, so I would guess that 
they intend to resurface our streets once the work is done. The large PG&E Vaults that 

                                                 
2 Underground Surveying, LLC 2020, “Ground-Penetrating Radar (GPR),” 
https://www.undergroundsurveying.com/technology/utility-locating-technology/ground-penetrating-radar-utilityscan-technology  
3 Wikipedia article on “Suction excavator,” https://en.wikipedia.org/wiki/Suction_excavator  

https://www.ditchwitch.com/vacuum-excavators/hydro-excavators/hx75
https://www.undergroundsurveying.com/technology/utility-locating-technology/ground-penetrating-radar-utilityscan-technology
https://en.wikipedia.org/wiki/Suction_excavator
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were repositioned also have temporary asphalt filler on the sidewalk, I would guess a 
contractor will replace this with concrete at some point. 

3. The Problems 
It should be noted that the survey work described above had already been going on for 
some time before the first problem described below started. Thus PG&E already realized 
there were issues with the LV circuits in my neighborhood. 

3.1. Electric Issues 
The first significant symptom occurred when I ran the jets on our hot tub, and initially 
they ran much too slow, and then after about 30 seconds, the motor tripped out. Later 
that day we had some more electric problems, and called PG&E.  

They responded promptly, and the initial lineman that responded investigated the 
problem, and told us not to run any appliance with a large motor. This mainly meant no 
air conditioning, and it was a hot day.  

Shortly thereafter they needed to shut off power to make the repair. The power was off 
for several more hours, and they finally restored power (with no restrictions). I checked 
everything out, found a tripped breaker, and everything worked normally after I reset it. 

3.2. Comcast Issues 
During the next week, MGE Underground started their initial excavations, and two weeks 
after the initial incident our Internet went out. We use Comcast internet for our Cable TV, 
normal Internet functions (email, web access, etc.) and our voice-over-IP phones, so all 
of these stopped operating. The Comcast technician came out quickly, and ran a 
diagnostic and said that our coax cable had been severed. Since the excavations were 
going on across the street at the time we lost Comcast Internet, this was our first 
suspect.  

The MGE employees that were on site said that, since a thorough survey had been 
performed before they had started their work, and they carefully avoided any cross-utility 
damage, they didn’t believe that they were responsible. The Comcast technicians 
thought they probably were, since (1) all three functions failed at the same time, (2) their 
diagnostic indicated the cable was severed, and (3) MGE was excavating between their 
vault (across the street) where the cable originated and the cable entry point to our 
house at the time of the failure.  

We registered a complaint with PG&E, and within several days MGE located where they 
had cut the conduit and cable. The next day thereafter Comcast came out, repaired the 
conduit and installed a new coax in the conduit. 

It took almost exactly one week to restore our lost Internet. We developed a few work-
arounds during this time, and kept communicating with all of the firms that were involved. 
Based on my review of the above survey technologies, I would guess that a single coax 
cable in a non-metallic conduit would rank as a worst-case for detection, and that is what 
we were dealing with here.  

If I were to make a suggestion it would be to involve other underground service providers 
(in this case Comcast and AT&T) in the initial survey to identify all underground cable-
runs before excavating. 


