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Gracie Goldsmith Ding
To refresh, I mentioned in my fall message from the president how
extremely difficult it was to choose our scholarship recipient this
year. With funds available to continue supporting the two winners
from last year, we were forced to offer just one scholarship award
this year. We received two outstanding applications which made it
extremely competitive and difficult to choose. This past October our
Treasurer, Jerry Fulghum, received an anonymous donation to fund
another scholarship for a four-year term. Congratulations to Gracie
Goldsmith Ding whom now joins Cody Mallman as a winner of the
2019 Wesley L. Bender Scholarship Award. On behalf of the board
and officers we want to thank our anonymous donor for such an incredibly generous gift. Generous donations such as this and continued support from our sponsors is a big reason why we can keep the
Golden West Chapter active. Thank you to all our loyal sponsors and
members.
Continued on next page.
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President’s Message Continued…

David Zatezglo- Assistant Secretary-MSHA
2019 Mine Safety & Health Conference-Reno,NV

I attended the Mine Safety and Health Conference in October where we heard from great motivational speakers. I attended breakout sessions on how to conduct safety meetings and many
other topics that inform and inspire. Attending will help keep you up to date with the latest. In
2020 the conference will be held in Scottsdale Arizona between October 26-28th.
Don’t forget to put Saturday February 22nd on your calendar. We need your attendance and participation at our annual Business Meeting Crab Feed where you can mingle with other members, enjoy an incredibly delicious and affordable feast as well as possibly winning a great raffle prize while helping to continue to support the Golden West Chapter and scholarship fund.
We also need volunteers to help set up and cleanup afterwards. Your help is greatly appreciated.
Please see the information bulletin for details on page 4 of the newsletter.
I will be attending the ISEE conference and the Chapter breakfast in Denver this year. The
theme is “Transition of Leadership “and how to get younger people involved in chapter leadership. If interested in attending, contact the ISEE. They have an incentive program that covers
$1,000.00 toward conference registration on Blasters weekend. If you have anything you want
me to address at the chapter breakfast, please let me know. I will give you a report in February.
Be Safe and enjoy the newsletter,
Your President,
Mike Chiurato
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The Golden West Chapter
of the
International Society of Explosives Engineers
2019 Annual Business Meeting
When: Satur day, Febr uar y 22, 2020
Social Hour 4pm – Dinner 5pm – 6:30pm
Business Meeting & Elections - 7:00pm
7:30pm Guest Speakers –
8:00pm Super Raffle

Where: Mt. Pleasant Hall
3333 Mt. Pleasant Rd.
Lincoln, CA 95648
Menu: Crab Feed
Tri-Tip
Pasta
Salad
Wine, Beer and Sodas
served with dinner
Cost: $ 45.00
Free to New Members
($25.00 dues are payable
on joining.)
Registration: Please

make your reservations with Mike Chiurato at (916) 719-4507

or by e-mail to: mchiurato@gmail.com on or before Friday, February 14, 2020
Please make checks payable to Golden West Chapter
And mail to: Golden West Chapter, International Society of Explosives Engineers
430 32nd Street, Suite 100, Newport Beach, CA 92663
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Lake Tap, Gate Shaft and Tunnels,
Theodore Roosevelt Dam, Arizona
by Wes Bender
This contract was a part of the Bureau of Reclamation’s Safety of Dams
Modification program at Roosevelt Dam. It immediately followed the Access and
Drainage Tunnels contract on which I had previously consulted and consisted of
constructing the following:
(1) Establish a Lake Tap bench beneath ~130 feet of water for a new Lake Tap to
feed the powerhouse and provide a river outlet. The bench would either have to
be blasted or excavated mechanically.
(2) Drill a 20 foot diameter, 60 foot deep vertical Lake Tap shaft in the
underwater bench, set and anchor a liner in it, seal it with a bulkhead and pump
the water out.
(3) Excavate for a new River Outlet Works area (ROW) at the base of the
existing left abutment spillway below the dam.
(4) Drive a 22 ft diameter x 950 ft long tunnel from the ROW excavation around
the south abutment of the dam and into the new Lake Tap shaft.
(5) Sink a combination 23 ft diameter gate shaft and 35.5 ft control structure shaft
to intersect the ROW tunnel at station 10+21.00. Total depth of the shaft was 320
feet.
(6) Drive a new 18.5 ft diameter by 356 ft long penstock tunnel from station
11+00.00 in the ROW tunnel, terminating just short of the powerhouse.

Profile of the Lake Tap, Shaft and Tunnels project.

Plan view of the Lap Tap, Shaft and Tunnels and the ROW excavation.
(Notations in red were my notes on some of the blast vibration restrictions.)
In February of 1989, Alpha Explosives sponsored their annual Blaster
Refresher seminar in Grass Valley. As in previous Alpha seminars, I was the
main instructor. One of the attendees was Roger Rothenburger from TornoAmerica, a construction company based in San Francisco. At one of the breaks,
Roger took me aside and asked if I would be interested in being their blasting
consultant and work with Torno-America (hereafter referred to as Torno) in
formulating a bid on the upcoming Lake Tap Contract at Theodore Roosevelt
Dam in Arizona. I don’t know if the subject of the previous contract for the
Roosevelt Dam drainage tunnels had come up during the seminar or not.

It’s also possible that Roger knew that I was familiar with the Lake Tap contract
because my name showed up on a list of plan-holders published by the Bureau
of Reclamation. I had requested a bid package in order to provide quotations on
the blast vibration monitoring equipment to the prime bidders.
In any case, I agreed to work with Torno in formulating their bid, with the
understanding that I would also be sending a quotation on the blast vibration
monitoring equipment to the other prime bidders.
A meeting was held in the Torno offices in San Francisco in March of
1989. In addition to Roger and other Torno employees who were working on the
proposal, there were experts in marine diving operations, tunnel experts, shaft
experts, geologists, safety consultants, etc. Notables were Clay Paulson and
Joe Keating, both quite well-known for their tunneling and shaft work. Everyone
involved was given one or more areas of responsibility. Mine was to develop the
Two Part Conceptual Blasting Plan for the overall project. I had previously
developed acceptable plans on other Bureau projects. Part One of the plan is
pretty much “boiler plate” and covers items such as explosives storage,
transportation, blasting signals and general rules for explosives handling. Part
Two delves into the specifics of blast designs for various portions of the project.
Vibration and Airblast Limits.
Airblast wasn’t expected to be a problem. The nearest structures that
could be affected by airblast were at a considerable distance and most of the
blasting would occur underground. Airblast at the powerhouse was not a
concern on this contract.
Blast vibration limits, ranging from 2.00 in/sec of peak particle velocity
(PPV) to 10.00 in/sec PPV, were specified at the following items of concern:
Powerhouse:

2.00 in/sec, (to prevent tripping mercury switches therein)

Left abutment spillway gate structure:

5.00 in/sec

Existing water intake structure: 5.00 in/sec
Left Access Adit (from the previous contract):

10.0 in/sec if less than 50 ft,
otherwise 5.0 in/sec

Existing Power Penstock 2:

10.0 in/sec if less than 50 ft,
otherwise 5.0 in/sec

Concrete Buttresses at the left spillway:

10.0 in/sec if less than 50 ft,
otherwise 5.0 in/sec

Recording blast vibration at most of these structures was fairly straight
forward; however recording underground adjacent to the existing Penstock 2 had
to be accomplished within “Nellie’s Chamber”, an abandoned underground valve
chamber adjacent to the powerhouse. This was the closest accessible point to
Penstock 2 and it had to be dewatered to be used.
Recording blast vibration at the existing lake intake structure was a
different matter entirely. The base of the structure was under approximately 150
feet of water and silt. Two water-tight geophone blocks (one for Bureau use and
the other for the contractor) had to be fabricated and installed as low on the base
of the intake as possible. If I was successful in supplying the monitoring
equipment, I intended to have the housings locally fabricated by a machine shop
in Nevada City. I would then install the three Geospace transducers, wiring and
cables in each and seal them to make them watertight. After consulting with
Instantel, however, they indicated that they could supply these for a price that
was lower than my estimate to have them fabricated and assembled locally.
In Part two of the Conceptual Blasting Plan, I outlined where blast
vibration recording was to be accomplished as each of the tunnels, benches and
other excavations were developed and what the specific limits were. I also
provided guidance as to the probable maximum quantity of explosive per delay
that could be used as blasting progressed. While I provided input into the tunnel
and shaft blast design process, the designs submitted had to have final approval
by Clay Paulson and Joe Keating. They would be responsible for carrying out the
work. The ROW and lake tap bench designs however, were solely mine.
The Bureau had put a lot of work into developing the vibration limits. A
document was included in the Plans and Specifications outlining their work. Most
of their blast vibration estimations were based upon data that the Bureau
obtained as they recorded vibration on the Drainage Adit contract. Unfortunately,
the monitoring on that contract was accomplished by inexperienced Bureau
personnel (who also had many other responsibilities) and thus there were some
deficiencies in the data. In several instances they failed to increase the range on
the instruments as blasting drew nearer and the vibration or airblast exceeded
the range set. I could tell that the recorded intensities were probably too low, but
they did not include any waveforms that I could have used to verify that “clipping”
had indeed occurred. I carefully went through all of their data and conclusions
but, in the end, I used the vibration regression data that I had recorded on the
earlier contract to develop my vibration estimates and blast designs. My data fell
within the overall range of their mass of data, but gave me a much clearer
regression curve on which to base my estimates. In any case, we included in the
bid a provision for modifying the blast designs if vibration readings indicated that
we could increase charge weights (or reduce them if necessary).
The Bureau’s estimates of blast vibration from tunnel blasts were based
upon very high confinement factors. Confinement will be high for the first one or
two detonating holes in a tunnel blast where the only relief is provided by the

empty relief holes. It then falls quite rapidly as a void develops, providing more
relief. The rock “break-out” angle also becomes less acute, helping reduce
vibration. I somewhat agreed with the Bureau’s high confinement factor of 720
and used it for one or two of the opening holes in a round, but then dropped it to
360 or less for the remainder. This allowed doubling the pounds per delay for the
later holes without the probability of exceeding the specified vibration limits.
Opening hole(s): PPV = 720 (Ds )-1.6

Later holes: PPV = 360 (Ds)-1.6

where PPV = Peak Particle Velocity and,

Ds = Square Root Scaled Distance

Torno-America turned out to be the successful bidder, so now my efforts
changed from authoring a Two Part Conceptual Blasting Plan, along with its blast
designs, to making the scheme work.
Work on the Lake Tap contract started in September of 1989 and test
blasts in the ROW excavation were conducted in November. Early tasks
included having the underwater geophones installed on the existing intake
structure by divers and accomplishing pre-blast surveys of those structures within
1000 feet of proposed blasting. After I received the geophones from Instantel and
had a metal plate fabricated on which to anchor them, we sent a diver down to
bolt them to the intake structure as low in the silt as possible. He also put some
weights on the cables so they wouldn’t be sucked up into the intake when the
power plant was in operation. I tested the geophones with a seismograph while
on the diving barge, then again from the barge after the diver had mounted them
on the intake structure and finally when the cables were routed to the top of the
dam. Everything checked OK.
One problem that we hadn’t counted on was the contractor building the
new bridge over the lake going belly-up. His bonding company had to take over
and find a new contractor to complete the bridge, which was supposed to have
been completed before the Lake Tap contract started. Until the bridge was
completed in October of 1990, we had to contend with traffic on the dam.
The sequence of construction was as follows:
1. Preblast surveys completed and geophone blocks installed underwater on the
existing intake structure.
2. River Outlet Works excavation test blasts and the start of production blasting
at that location.
3. Start mechanical excavation underwater for the Lake Tap bench (more on this
later). Upon completion of the bench, drill the shaft, install the new intake liner
and bulkhead in the Lake Tap shaft and pump the water out.

4. After the ROW excavation (#2 above) was complete, the ROW tunnel could
turn underground and be driven toward the shaft location and the new Lake Tap.
5. Upon reaching the intersection of the ROW tunnel and the Penstock tunnel,
driving of the latter could be started, heading toward the powerhouse.
6. After the ROW tunnel reached the location of the bottom of the Gate/Control
Structure Shaft, drilling and raise-boring that shaft could be started.
7. When the ROW tunnel reached station 5+00.00, it became the Lake Tap
tunnel and blasting had to switch from a conventional full face heading to a pilot
tunnel. The remaining rock surrounding the pilot tunnel was then removed using
cautious blasting methods (slashing with minimized burdens).
(Note: The station numbers in the ROW tunnel might be a little confusing. The
Bureau initiated station numbering at a point above the new Lake Tap and the
numbers increased down the shaft and proceeded down the tunnel until it exited
the ROW excavation. The tunnel, however, had to be driven in the opposite
direction, so the station numbers decreased as the tunnel progressed.)
River Outlet Works (ROW) Excavation.
The main concern while excavating the River Outlet Works at the bottom
of the left abutment spillway was the concrete buttresses that were immediately
adjacent. These buttresses had been put in place in 1915 and 1916 following
excessive spillway water releases that started to undercut the overhanging rock
mass. It was imperative that the rock underlying the buttresses not be weakened
or the buttresses themselves damaged. Future plans called for the new left
abutment spillway and flip bucket to be constructed on top of the rock mass that
the buttresses helped support.

We started the test blasts at the edge of the spillway at a point farthest
from the buttresses (see the plan view of the ROW excavation below). We
loaded light charges and usually utilized two decks per hole, detonating the
decks 25 ms apart. Smooth blasting tests were conducted at zone 6. Once the
test blasts were completed, production blasting of the remainder of the
excavation could take place. Keeping blast vibration within the specified limits
did not prove to be difficult.

While we were allowed 10 in/sec PPV when within 50 feet of the base of
the buttresses and that limit was well within our capabilities, I considered the
issue to be one of ground control rather than vibration. We couldn’t crack any of
the rock beneath the buttresses. The bases of buttresses 1, 2 and 3 were not a
particular problem because of their distance, but the bases of buttresses 4 and 5
were only 10 feet from the edge of the excavation. To control backbreak, the
perimeter in all of Zone 2 and 6 feet of Zone 3 were line drilled with 2 inch
diameter holes on 6 inch centers to the full depth of the excavation. Any cracking
would terminate at one of the line-drilled holes. The remainder of the perimeter
was smooth-blasted utilizing 3 inch diameter holes on 30 inch centers. Smooth
blast holes in all of Zone 1 and in Zone 3 from the end of line-drilling to a point 25
feet from Buttress 5 were limited to 3 lbs per delay.

The remainder of the smooth blast holes were shot full depth using Atlas
Kleen-Kut. The burden on all smooth blast holes was 4 feet.
For production blasting, all holes within 25 feet of the Buttresses were
1-1/2 inch diameter on a 3 ft x 4 ft pattern. Holes farther than 25 feet from the
Buttresses were 3 inch diameter on a 6 ft x 6 ft pattern. Decking was used in the
deeper holes as necessary to keep vibration within specified limits. All
production holes were loaded with Atlas POWERditch in 1-1/4 x 12 and 2 x 16
sizes. No AN/FO was used in the ROW excavation.

The blasting and excavation of the ROW was completed successfully with
no damage to the buttresses or the rock beneath them.
(to be continued)
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Current Board Members
and Officers are:
President Mike Chiurato
Treasurer Gerald “Jerry” Fulghum
Secretary Joe Stack
Board member Todd Quigley
Board member Newsletter
Editor Mike Burneson
Website Master Wes Bender
Chapter Activities
Crab Feed Business Dinner
Saturday February 22, 2020
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Fire in the Hole…
NURSE CAME IN AND SAID DOC, THERE’S A MAN IN THE WAITING
ROOM THAT THINKS HE’S INVISIBLE, WHAT SHOULD I TELL HIM?
TELL HIM I CAN’T SEE HIM TODAY.
I AM SO OLD THAT, WHEN I WAS A KID, WE ACTUALY HAD TO WIN
TO GET A TROPHY!
SO IF A COW DOESN’T PRODUCE MILK, IS IT A MILK DUD OR
AN UDDER FAILURE?
HUGE FIGHT AT SEAFOOD RESTAURANT.
BATTERED FISH EVERYWHERE.

WARNING
THERE IS AN EMAIL GOING AROUND OFFERING PROCESSED PORK,
GELATIN AND SALT IN A CAN.
IF YOU GET THIS EMAIL, DO NOT OPEN IT. IT’S SPAM.
I’M TAKING CARE OF MY PROCRASTINATION ISSUES; JUST YOU
WAIT AND SEE.
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