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INTRODUCTION

Seattle City Light's long-range power development of
the Skagit River in northwestern Washington received added impetus
in 1948, when efforts were concentrated on expanding the plant,
facilities, and generating capacity of the Gorge Powerhouse,

The expansion was designed to accomodate the inecreased
potential which would be created by the new Gorge Diversion Dam.
Ultimately, when all extensions and improvements are completed, the
Gorge Plant will develop 153,000 kilowatts at 385 feet gross head,
compared with the pre-expansion capacity of 60,000 kilowatts at a
gross head of 278 feet,

The Gorge Powerhouse is the oldest development in Seattle
City Light's huge Skagit River Power Project. The powerhouse site
was selected in the mid-summer of 1919, |

Located across the Skagit River from the town of Newhalem,
the Gorge Powerhouse is 130 miles north of the metropolitan center
of Seattle, It is the southermmost of three power plants situated
in Whatcom County, Washington, The Diablo Dam and powerhouse lie
a few miles to the north, And beyond Diablo is located the Ross
Dam and powerhouse,

Combined, these three plants will have a total estimated
power of 645,000 kilowatts, and a total estimated output of

2,690,000,000 kilowatt hours per year,

* 3% 3¢



The Seattle Board of Public Works opened bids for the first
portion of the Gorge Powerhouse Extension Project on July 29, 1948,
Original bids were for "Excavation [or Powerhouse and Penstock
Tunnel, Unit 24",

These excavations were primary steps in the preparations
for future construction of an addition to the rowerhouse building,
Construction of this addition was scheduled to begin under separate
contracts in 1949, involving installation of a new generator (Unit 24)
in the Powerhouse addition, The contract called for excavation beyond
the limits actually occupied by the Powerhouse proper, in order to
rrovide for an earth cofferdam,

Excavation of the penstock tunnel was to be carried to the
extent where completion could be readily accomplished by firms working
on later contracts, Thus, the new penstock tumnel leading from the
Powerhouse would not be jolned with the main tunnel wntil s later
stage of comstruction had been reached,

Also included in the contract was excavation to enlarge the
construction adit which was already on the site, a hold-over from
earlier construction activity at CGorge. Hew timber sets were to be
erected in this tunnel, 1f they were found to be necessary,

Three Seattle construction firms submitied bids for the new
contract. On sugust 5, 1948, the contract was awarded to The Generzal
Construction Compeny for its bid of $373,096.9d.

The eward was made after consideration of bids submitied by
Paul Jervis, Inc,, (for §379,202,20) and Rumsey & Company (for $407,911.57),

Work on the project was authorized under Ordinance 76472 and



City Iight Specification 824, approved April 28, 1948,

E. B, Hoffman, Superintendent of Iighting, issued notice
to begin work con August 17, 1948, The contract called for completion
of this portlon of the extension projeet within a period of 150 days,
Aecording to the contract, the General Construction Company was to
complete all excavation for the Fowerhouse and penstock tunnel by
Janvary 14, 1949.

Plans and specificationg for the project were prepared by
the office of Dr., J, I. Savage, Consulting Fngineer, of Denver, Colorado,
C. ¥, Cutler, Skagit Project ingineer, was in charge of the work for
City Lirht, Resident Engineer at the job site was R, P. Sonntag.

On August 17, 1948, the contractor started clearing and
congtruction work at his camp site area, The General Construection
Company had een associated with the Shee Company and the liorrisone
Knudsen Company durine construction of Ross Dam, During that tire,
they were knovn as GeneralwShea~lorrison, Contractors, However, vork
on the Powerhouse extension was done by General Construction Company
alone,

During the early days at the camp site, temporary sleeping
quarfers were established in an old City Light electrical repeir shop
at the north end of the Powerhouse.,

Erection of Camp Buildings Begun

Viithin the first weelk, a two~rcom cottage for uwse by the
contractor!s superintendent, and a workshop, had been erected in the
cemp area northwest of Newhalem, Construction of a two~story bunke
house and a small contractor!s office was underway and meking good
progress, And the contractor had begun construction of three houses

for the use of City Iicht engineers, located at the west end of



Hewhalem, By September 1, ths roofing, siding, interior framework,
anéd plumbing for these houses had been completed. Farly in Septenber,
work was started on a messhall for the contractor's crew., 4 three-phase
transformer was installed behind the Powerhouse, to provide power for
the contractorts campo,

Hear the excavabion site, the old electrical shop was tormn
down during the first week of September, as soon as gquarters were
furnished the contractor's men, Hemoval ‘of this old building was
compieted September 20,

Frection of the bunkhouse and messhall conbinued ithrough
September and, with the exception of plumbing, were practically
complete as the month drew to a close,

Construction was started immedlately on an addition to the
office of the City Light Engineer, Concrete footings were poured and
some of the flooring was laid, Ilost of the work on this structure,
however, was delayed pending arrival of necessary lumber. In the
meantine, efforts were devoted to getting the engineers! houses ready
for occupancy.

Road and Bridge Work Launched

Excavation wes begun on September 16 for the rosd leading to
the contrectorts spoil dump. A power shovel was working on this road,
near the parking ares across the Skagit from the Powerhouse., The road
was to extend to the dump area (between the river and the schoolhouse)
into the center of Newhalem, Except for 2 small section adjacent to
Railroad Avenue in Newhalem, the contractor was to build the entire
road, In conjunction with this road construction, the contractor
laid planking on the railroad bridge leading to the Powerhouse, and
across reilroad tracks which intersected the spoil dump road. The

road had been entirely excavated by the end of September, and work



comrenced on the grading of the road,

By the end of August, the contractor had vegun work on a
suspension bridge across the Skagit, about 375 feet dovmstream from
the railroad bridge near the Powerhouse, GConcrete footings for the
east and west bridge towers were poured by September 16, and the
placing of rock fill around the footings had begsun., Vhen erection
of steel for the west tower was completed on September 24, similar
construction was started at the east side, ‘Thile this work was
progressing, the four "deadmen" for the suspension bridge were poured
between September 7 and October 6.

At this point, work on the suspension bridge was halted,
pending arrival of cables, trusses, and decking, Nevertheless, the
placing of fill around the tower on the Powerhouse end of the hridge
continued through to the middle of October, By this time, the
abutment had been raised to its approximate f£inal outlines, The
contractor's bulldozer worked overtime on this operation, in an effort
to complete the work while they had easy acceas to the location.

Powerhouse Execavation Started

Before actually starting excavation at the site of the
Powerhouse addition, the contractor removed two water lines which
extended across the area, By the middle of September, the railroad
tracks running into the area had been removed,

Finally, on September 25, the contractor!s power shovel was
moved into the excavation site and began operations on the contract
work, This was the same shovel which had been excavating the svoil
dump road,

The contractor first built a truck asccess road to the
penstock portal, and it was surfaced with gravel removed from the

excavation for the Fowerhouse additiom., Trucks began using the spoil
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October, with a single exception, Ilinor work continued on the second
until the middle of November, Work was started during October on
three identical houses, located side-~by-~side., When completed, these
houses were occupied by officials of City licht,
Strain=Gauging Program Begun

On October 6, L, R, Hoffman and C. W. Cutler conferred with
two physicists from the United States Bureau of Reclamation and nade
arrangements for the installation of strain gauges, pressure meters,
and accelerometers inside the Gorge power tunnel for the measurement
of vibration and the control of blasting, The instruments, shipped to
Newhalem by City Light truck, arrived Cctober 7. Shortly before mid-
nisht on Saturday, October 9, the Powerhouse was shut dovn and the tunnel
wag unwatered, The tunnel was clear of water early the next morning
(October 10} and crews from the U, S. Bureau of Reclamation immedistely
entered the tunnel to set up the strain meters. They hed some diffienlty
drilling holes in the concrete tunnel liner for installation of the
meter mounts, but by noon, all the necessary holes had heen drilled,

Four strain meters were mounted in the afternoon, three in
the tunnel liner nearest the blasting area, and one between penstock
#723 and the Joknson valve, (The latter was lost during operations a
week later), liessenger cables were laid between the meters and their
gauges simultaneously., And inside the Powerhouse additionzl instruments
were placed in the secroll cese and on the bearings of the turbines, and
on the top arm bracket of one generator, to measure water pressure,
acceleration, and deflection, respectively, Jork was completed Sundey
nizht, October 10, and the tunnel was subsequently refilled,

Installation of these sensitive instruments was for the
purpese of controlling the blasting which would be done in the excavation

work, and tc determine whether stresses of any magnitude were otherwise
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vresent in the tunnel or Pewerhouse, Calculations made on the basis
of these instrurent readings would decide the maxdimum blasts which
could be employed at any one time, in order not to exceed the safe
stresses in the Powerhouse structure, the machinery, or the Fower
Tunnel liner, The two men from the Bureau of Reclamation remained
at the construction site to observe the operation of the meters,
Excavation Blasting Begins
As excavation for the Powerhouse additiom restmed on
October 11, the contractor made several blasts during the day near
the portal of the old construction adit, The strain instruments
registered no noticeable vibration or other effects; no vibration
was felt in the Fowerhouse., Iximum losding to this date was nine
sticks, six holes, The next dey (October 12) some blasting was done
west of the adit portal (2f~stick meximum) with no disturbance being
recorded. Three cable~type blasting mats for protection of the
Powerhouse arrived on October 14, and windows on the north side of
the building were boarded up as added protections against blasts,
Excavation continuved in the area adjoining the north wall
of the Powerhouse and at the comstruction adit, with particular
emphasis on excavation of common, On October 18, excavation of rock
began on a large scale, with “he contractor starting a swing shift
composed of several jackhammers and a foreman,
An estimated 12,000 cubic yards of common excavation (of the
27,000 cubic yard approximate toital} had been removed by October 22,
Roelk excavation had reached a total of 500 cubie yards of the esbimated
&,000 cuble yard total,
| Operations were proceeding very slowly., This was cue in larze
part to the fact that prior to October 19th the contractor had employed

only a single shift, It became obvious that at his present rate of



progress, the contractor could not complete the excavations in time
to meet the January 14, 1949, deadline, Since progress wus generally
unsatisfactory, the Skagit Projeet Engineer, G, W. Cutler, attempted
to remedy the situation by suggesting to the contractor that a
graveyard shift be started at once. It was also recormended that the
crew on swing shift be increased, since it congisted mainly of jack-
harmmers, It was suggzested that the contractor obtain heavier
construction equipment, after his shovel and trucks proved too lizht
for the work demanded of then,

Considerable headwsy was recorded during the ensulng days,
as excavatlon proceeded north of the Powerhouse, Surface blasting
was especlally effective, Late in October, one of the strain gavres
detected some vibration in the north wall of the Powerhouse after
several large blasts. As a result, the holding rods on the 13" x 26
wooden beam across the wall were tightened, This appeared to be
sufficient bracing for the wall, when no further vibrations were
detected by the strain rauges, |

Removal of Spoils lLags

Kear the end of October, blasting in the excavation reached
a point where the spoils could not be mucked out fast enough to keep
up with the blasting, Various eculpment breakdowns slowed up the
removal of spoils, The frame of one of the contractorts three trucks
broke squarely in half under the weisht of a load of rock, It was out
of service for a considerable time —hile repairs were nade, A new
truck, having an Il-cubicwyard capacity, arrived and began work on
Uctober 27, This made a total of four trucks on the job, The three
older trucks each had an S-cubic~yard capacity., ‘Jhen the shovel proved
inadequate, the contractor said a new one would be sent to replage it,

But by the begimning of Uovember, the new shovel had not arrived,



At the end of Cctober, the contractor was empleing 25 men
on excavation work during the day, and ten men (211 jackhammers) on
the swine shift, Avproximately 14,000 cublc yards of comion hed been
removed, and more than 200 cubic yards of rock had been hauled away,

At the west side of the excavatlon, the berm adjacent to the river
had been lowered to elevation 500, The conbtractor's shovel was working
toward the portal of the new penstock tunnel, preparatory to starting
tunnel drilling,

Three-Shift Operations Requested

To re-affirm his previous request for a three-shift operation,
the Skagit Project Enginesr sent a letter to Gemneral Construction
Gonpany's “roject liznager, ervhasizing the wreeney of an imnediate
start of full-scale operations, It was pointed out that an average of
eleven feet of twmel would have to be drilled every day starting
October 29, if the work was 4o be conpleted within the time allotted
by the contract, Inasmuch as the safe limit wos considered to be
four feet of tummel for every S-hour shift, three-shift operation was
absolntely essential to the fulfillment of contrach,

4 conference was held with the contractor!s Project ianager
in his Seattls office on October 27, His atitention was called to the
fact that blasting and jackhammer work had progressed on a two-shift
basis to the point where the shovel was swamped, Consequently, blasbting
could not proceed, and the shovel was unable to keep up with the trucks
in removing the spoils,

4t this meeting, Cilty Light officilals emphasized their point
that the primary concern was to gzet the contractor to "hole in" and
begin drilling the new penstock tunnel, because a delay in this work
would be extremely costly to the City, It was nointed out to the

contractor that an extension of his contract would not be allowed.
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In response to the points brought out at the meeting, the
contractor promised that a number of measures would soon be instituted
to speed up the work, He said he would bezin working his crews on
ten-hour shifts, He said the shovel would be worked lons enough each
day to keep sbreast of muecking operations, wntil a new shovel could be
moved in. The contractor also disclosed that he wus considerine a
new method of drilling the tumnel, and would have a conference later
in the week with two mining exrerts to determine the amount of speed-up
which could be obtained by using the new method. The Project Lionager
said he planned to personally visit the excavation site, possibly with
the two mining consuliants, to see what he could do about accelerating
the operations,

Work-Bonrtinues—at—Smallts Pace

As operatlions continued into liovember, the contractor's work
showed no noticeable Improvement, until the new shovel arrived on
lNovember 8, Two days earlier, considerabls delay had been caused by
the breakdown of the contractor's old shovel, ‘hen this happened, the
new ll-cubic-yard truck had to be laid off because blasting had been
halted to allow mucking operations to catech up, and there was no longer
enough rock to keep the truck busy.

On Movember 9, shooting was resumed =- this time on 2 larver
scale than before, using loads about 25% above the old schedule,

Un November 12, =z blast at elsvation 490, about 30 feet from
the Powerhouse in foundation rock, caused the main switeh to fall off
Generator o, 22, After this happened, the blasting loads were reduced
to their former schedule, The register bank of Generator Mo, 23 was
put out of order on November 14, by another blast in the foundation,
This occurred when only one stick beyond the normal schedule wos applied.

Repairs vo this gzenerator were effected when the Powerhouse was shub down



11 -

for tunnel inspection on November 21st, The two physicists from the
Bureau of Reclamation left the site on Fovember 8, after acquainting
the Chief Inspector, J. U, liattila, with the operation of the strain
gauge and other Instrunents, They left a controlled-shooting chart
for use on about half of the remaining open-cut excavation, It was
noted that no dangerous effects had yet resulted fronm the blasting,
Progress By Mid-November

By the second vseek in Yovember, common excavation had reached
16,600 cubic yards and rock excavation was tabulated at about 2,700
cubic yards, of estimated totals of 27,000 and 8,000, respectively,
Approximately 45 linear feet of line-drilled holes incidental to the
excavation had been completed, from a total ol 3,800 linear feet., The
berm next to the river (completed to elevation 500) served as a coffer—
dam to keep the river from flowing into the excavation which wus being
done directly north of the Powerhouse., With only mucking operations
left to be done in the adlt twmmnel, excavation at that point and in
the penstock portals was almost complete. The pit was down to elevation
420 at the penstock porﬁal about 25 feet east of the Powerhousge line,

During Novembexr 3, some leakage beran to seep through at the
southwest cornmer of the excavation where the berm adjacent to the river
connected with the old berm and cribbinz next to the Powverhouse tailrace,
This oceurred at a time when the contractor had just completed planking
the face of the old timber crid with three-inch planks, The contractor
set up a City-owned 100-horsepower pump on the cofferdam northwest of
the Powerhouse, However, the fitiings necessary to complete this
installation and put the pump in operation did not arrive until the
second week of Movember, And by the time it arrived, the leakagze had
decreased, The pump was used very seldom, because no further excavation

was being done close to the river, Besides, because of the faet that
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decking were completed dwrinz the first week of December, except for
final bolting, Yhen the crews had connected the six—inch water line
across the completed wooden decl of the bridgze, it was discovered that
the welght of the piping threw the cable tensions out of balance, It
was decided to offset this difficulty with couterweights,

Aside from the above~mentioned developments, the suspension
bridge was complete, Only the riprapping of the abutments and the
installation of permanent "deadmen® remained to be done, FEarly in
December, plans were made for a reinforced concrete mat around the west
abutment, but no immediate work was started to execute the plans,

Increased Blasting Program

With work moving at a comparatively slow pace, the contractor
mad: an exhaustive study of blasting methods, in an effort to boost his
blasting schedule to the maximum safe 1imit, The contractor's itwo
blasting snd powdmr consultants arrived the middle of lovember and, after
looking over the situation, recommended the use of 2 new type of fast
blasting cap for delayed-asction shooting., Trial blasts using these new
caps were made on Hovember 15, and results were considered excellent.
The new-gtyle caps madc possible four times the ordinary straight shot
in zone shootinz, In addition, a negligible effect was recorded on the
instruments and in the Fowechouse, First shootings with the new caps
was done under the adit portal on dovember 17th, Again, results were
excellent.

Also on the 17th of November, the contractor gave his assurance
that his work would be completed on time, inasmuch as the blasting
schedule could now be increased without danger to the power units or
tunnel, This information was stated in a letter from the president of
General Consiruction Company to the Superintendent of Lighting, in reply

- ~ . -] I l
to letters expressing concern aboub the lack of progress in the contractor's



excavation worlk,

Iittle increase in efficiency wos noted even on HNovember 17,
“hen the contractor installed an air winch and tugger to drag muck
from the adit tunnel invert, 01d eribbing and shoring had been pulled

frov the adit by the winch on Hovember 20, 3Zlasting was contimuins in

o

the adlt, and line Jdrilling was started. The roof arch held up well,
and the rock conditions appeared good, although o soft diagonal seam

and some blocky rock had becone evident., On Hovember 24, the air tugger
was resloced by a caterpillar tractor in the mucking opcration, with far
beltter results,

In grneral, excavation in the adit was making better wrogress
than was apparont anyvhere else on the job,

Penstock Tunnel Drilling Begun

The contractor besan drilling into the uprer face of the new
penstock tunmel with jackhemmers, on November 21, Ho blasting was done,
The bottom of the execavation outside the penstock portal was not yet
aovn to invert grade, and excavation work outside the portal continued,
First blasbing at the penstock portal (jackhammer holes only) was done
on the 25th of Novenber,

Gorge rowerhouse was shut dovm for tumnel inspection on the
21st of lovember, It was discovered that the lead wires of the strain
meters had been Lroken, probably by debris which flcated through the
tunnel during Fowerhouse opsrution, These wers the wires which had
been installed on October 10, The messenser cable was also brolen in
one place,

Two new strain melers were instelled and a new cable was laid
in the tumel invert, replacing the one which had previcusly been
suspended from the ceilinz, {ILess than a week later one of the newly—

installed sirain gauges came partially oven and was therefore no longer



reiiable), The tunnel was refilled in the evening of the same day.

| Excavation, excepl in the adit timnel, was lagging badly by
the end of Hovember, Iuck was pilinz up and was not being removed,
In fact, for 211 practical purposes the mucking operution was at a
complete standstill, Considerable deley was still being caused hy
equirnpent failures and breakdowns, Two of the contractor's trucks
were entirely undependable, being in the shop for repairs as often as
they were svailable at the job site. A third truck had been oult of
gervice for several days while a new engine was being pul in it, 4ind
on November 22, a dump hoist on one of the trucks collapsed while the
truck vus being loaded, thus necessitating extensive repairs,

The contractor worked on Thanksgiving Day, and then took the
weekend off, luck that had been shol out on Vednesday and Thursday
(November 24-25) remained untouched until the following ionday. Two
trucks were then in operaticn, and muck removal oroceeded,

Graveyard Shift Started

Technically speaking, the contractor started a graveyard
shift on November 30, However, the only workers he employed during
this shift were drillers, and little immediate benefit was apparent.
Becauge of the larze amounts of unremoved muck which hindered
drilling, the drillers were at a standstill for several days.

The timber frame and mechanical parts for the contractor's
jumbo, which would be used for drilling in the new penstock tumnel,
had arrived at the site and were being assembled by the end of Novenmber,
Rails upon which the jumbo would operate were installed to the face of
the rock, preparatory to "holing in", Assembly of the jumbo Was'planned
t0 include the mouating of a winech on the frame, so the machine could be
used for nucking as well ag driiling,

A conference between the Genersl Construction Compsny's Project






discovered that the 50-horsepower motor on the rear of the timber frame
caused the jumbo to rock considerably during mucklng, Work was started
immediately to strengthen the jumbo frame,

Un Dccember 7, graveyard and day shifts were spent in cleaning
the jumbo and reinforcing its frame, Two days later, another rouvnd was
shot in the penstock tunnel during craveyard shift,

Despite the fact trat the contractor was overating three
shifts, progress continued to be very wmsatiafactory, Frogress in the
tunnel work since December 4th had averased =zpout one round per day, with
an average depth of elight feet, The tunnel heading on December 8 was at
approximately Station O plus 94,5 "PE" line, or a total of 36 linear
feet of tunnel drillied to date,

Blasting effect on the tumnel, as recorded on the accelerograph,
were moderate wp to December G, Only a small amownt of "target tripning®
in the Poverhouse took place as a result of the blasting - a maximm of
two targets were tripped by a single blast., The firing schedule was
therefore maintained at the same lewel,

Three shifts continued the tunnel excavation through the middle
of December, The contractor tried to shoot at lsast one &-foot round
every 2 heurs and muck out the spoils during the same day, liucking-line
tracks were laid in the tunnel for the first time on December 17, thus
enabling a transfer of part of the worl=lcad to the A-cvbic—vard muck
cars, All previous mucking had been done by the "slusher" from outside
the portal, By the third week of December, the tunnel heading was at
Station 1 plus 62 WFEN line, with a total of 104 linear feet excavated.‘

Further Slowdown Noted

Beginning the middle of the month, operations sloved dovm to

the point where drilling and shootinz averaged one round every 36 hours

by December 22, iith three trucks broken dowm, hauling was done by a
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increased operations by llonday, December 27.

The contractor said that a mining expert would be on the job
three days each weel by the end of the month, with some additional
miners, &t this conference, every concelvable effort was made to get
the contractor to take decisive action te speed up his work., (Following
the meeting, the contractor withdrew his caterpillar which had heen
working in the spoils area, He said the engineers were bringing pressure
on him to proceed with the construction work, The %eat! hed been
borrowed),

Excavation in the Adii

Along with the other excavation, several rounds had heen shot
in the adit inveri, but the muck was not being removed, The adit invert
was about A blasted by December 22, The contractor's attention was
called to the fact that he still had some shooting to do in the sidewslls
at the intersection with the penstock tumwnel, and that if he continued to
take out the invert, it would only increase the height above the floor at
which drillin> would have to be done,

The General Constructlon Company ceased operations at £:00 a,m,
December 23, for the Christmes holidays, lork wes resumed on ionday,
December 27,

As the year 1948 drew to a close, the contractor reported the
following developments ressrding the works at Gorge:

1. Tliore chuck tenders were being brought in to replace the
Jackhemmer men who had been working at chuck tender jobs. Conseguently,
the contractor said, inecreased progresc in drilling operations could be
expected,

2, Tumnel driiling would be done entirely separate from the
Powerhouse excavation, As soon zs the tunnel as adit intersection wes

completed, muck from the tunnel would be taken out of the adit for the



first time,

3+ The grades next to the Powerhouse wenld be exeavated first,
Then the shovel would chanre over to a dragline, and would be backed out
of the pit, bringingz the excavation down as it moved out,

4e  The man who had been superintendent at Ross Dam for
General-Shea-llorrigon would be transferred to the Gorge project as outside
superintendent,

veczuse of the shortage of experienced men, work in the adit
and penstoci tunnels continued to be extremely slow, Four drills worked
at the tunnel driving, and a small jackhammer crew continued the fovndation
excavation vhich had arrived at elevation 503. The additional crews
which had been promised by the contractor, had not arrived by the end of
the month, The job was very short of experienced chuck tenders. Blasting
wag resumed in the penstock tunnel December 27, with no significant
vibrations recocced on the inatruments.

The jumbo continmued to be the main bottleneck in the muckings
Job, because various steps in its operation and mainensnce continied %o
consume a great deal of time, Trucks wers intermittently idle because,
once they had hanled the spoils from one round, there would be long
intervals when no additional muck was available. A4 four-man jackhammexr
erew began drilling Jecember 30 at elevation 503,

Safety Precantlons Instituted

In late Decenmber, a Stute Safety Inspector visited the
excavation area and recommended that the contractor build a new shed for
storing blasting powder. He also suggested that the tunnel portal should
be shored up in the collar area, ‘orkx on the latter began early in
January. At the same time, the Siagit Project Engineer requested the
contractor to hire a safebty men to inspect all the rock workings. This

reguest was prompted after a falling rock from the scaling worlk in the



penstock twmel narrovly missed one of the workmen,

The tunnel heading on December 28 was at Station 1 plus &5
HPET 1line, -/dth a total of 128 linear feet removed,

In the adit invert, a caterpillar and a shovel were at work
muclkineg out spoils, while one wagon~drill worked on the excavation,
Nearly 407 of the adit tumnel floor had been excavated. after “he floor
had been dropped about five feet to grade., C(n December 22, the contractor
began dumping spoils in a newly-approved area on the west bank of the
Skagit River, across from the Cowerhouse and between the railroad and
suspension bridee abutments,

Apout the time the Ceneral Construction Company hired their
new outside superintendent, drilling and removal of muck picked up
considerably. Sut this accomplishment was minimized by the insufficient
supply of experienced manpower, During the first few days if 1949,
drilling and blasting contimmed slowly, Vork was started on the laying
of blower pipe into the penstock tunnel, and the shovel began to remove
part of the berm against the erib,

Un January 3rd, the key at the south intersection of the
penstock tunnel with the adit tunnel was shot out., Two days later,
blasting uncovered a fault seam about two feet thick extending dewn at
aprroximately a 45-degree anslie, This avpeared te be the same fauli
sean which had been encountered previously in the adit, The same blast
which imcovered the fanlt also reached the adit tumnel in the usner north
corner by breaking through the adit floor, The adit offset at the
intersection of the tumnmel was blasted out over this brealcthrough.

£8 soon as the intersection of the adit and the penstock tumnels
had been accomplished, rock from the adit was diverted through the latter
in surficient quantity to allow coatinued shooting, llone of the invert

back of the tuimnel line (toward the tunnel) had been removed. As & result
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of the aforementioned blasting and muckinge operations, muck was begimning
to fall through the adit into the penstoek tunnel,

It was decided to move the fall road out of the pik, ab this
Juncture, Bub, since this would involve cutting into the slope next to
the bridee abutments, concern was expressed by both the City and the
contractor, It was doubtful, in the minds of those at the scene, that
the slope would hold up with a 3/4-toml incline, as shom on the drawings,
If this work had been carried oub according to alistment and grade, the
road approach to the east end of the Powerhouse bridge would have been
eliminated, With respect to this problem, the following alternatives
were considered:

1, GCancel some of the excavation ealled for bv the conirach
in order to preserve the bridsze, leaving the unfinished execavation for
a future contract, or,

2, lake a eub of about 1/4—to~1 at the east {Powerhouse) end
of the bridge and vlace sheet pile in order to retain the approasch road, or,

3. Build an access road out and under the east bridge abutment,
This road could be used to clean up the excavation for the contract and
provide excavation for {uture contractors,

Four jackhammers and a separate foreman had worked in the
Powerhouse foundation pit all week, preparatory to blasting rock away
from the corner of the Powerhouse, Shovel and trucks were doing
satisfactory work in hauling away spoils, during this early part of
Jancary, About 390 cubic yards of excavation were taken out durins the
week ending Jannary 6,

Increasing water seepage was beginning to flood the excavation,
as the volume of water became to great to be handled by the iN<horsepower
pump. The City's 100-horsepower pump was again installed, bub mechanical

failure prevented its use wntil January 9.



The contractor}was ziven permission to build an access road
from the Pgowerhouse Toundation to the spoil dump under the Powerhouse
railroad briﬁge‘ thus applying the third alternative mentioned above,

The contractor was also in the process of shiftine his aceess road to
the linits of the excavation on the river side, This was done to zive
him access to materials for excavation in the bobtom area,

Excavations Speeded

The contractor's ablility to orgunize his excavation crews
showed considerable improvement by the middle of January, and his
ocerations atitained a certain amount of lons-sought speed. PrOgresé
continued to be somewhat slow in the penstock btunnel, but this was
undersfandable and, in most cases unavoidable, A dangerous situation
had been encountered by the undependable nature o the rock in the adit
roof, The roof could easily have collapsed, if considerable care were
not talken in the blasting, In pushing the tunnel over and past the
adit, great care had to be exercised because of the instability of the
adit roof,

There was an ever-present danger that additiomal blasting micht
caused the roof, and possibly the entire area, to collapse, It was
imperative that some decision be made immediately regarding whether to
continue blasting at consldersble risk until the roof could be timbered,
or whether to delay drillins operations several weeks in order to bhulld
a steel and concrete reinforcement,

It was decided to exercise extreme caution and use a sreciallyw-
reduced program of firing, and vroceed throush the danger zrea, Following
the recommendations of the State Safety Inspector, the contrzector beran
scaling down and planking over the adlt roof ahove the penstock tumnel
intersection. He did this after shooiins a round on January 13,

Blasting rounds were reduced and special shooting procedures
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were carefully caleulsted and successfully employed for the next several
days. On January 13, the tunnel passed the adit with only a slight loss
of minor rock, The tunnel heading on that date was at Station 2 plus 53
"PLM line, with a total removal of 195 linear feet,

At the foundation excavation, jackhammer and wmgon-drill work
continued on two shifts, with blasts being made as the holes were drilled,
About fifteen men were employsd in thls work, and progress was exceedingly
slow, Benches were nearly complete In the southeast corner of the pit,
next to the Powerhouse, About 180 cubic yards of excavation were haulec
out of the plt for the week endins Janvary 13, and nearly 300 cubic yards
were removed the following week,

On January 12, a blast at elevation 503 at the berm near the
north wall of the Powerhouse knocked out several window panes in the
operator's room and the floor immediately above,

Flaning of the adit roof s almost finished in late January,
considerably reducin> the falling-rock hazard, Timbering of the adit
according to the original plan was to proceed, as socn as final cross
sections were teken and a design was made. In the meantime, occasional
falling rock in the adit continued to be a source of danger.

Mucking Time Improved More Than 100%

Near mid-January, the contractor changed the operational sebtup
of his "slusher" by installing a heavy plate chute, Fe also moved the
controls forward to enable the operator to follow the scoop movement
nore closely, After this changeover, mucking time was reduced to about
seven hours, whereas the previous average mucking time was near sixteen
hours, The time between rounds was also substantially reduced wntil, by
the end of January, it had been cut to eighteen hours {compared to the
previous average of 35 hours,

Thus, the contractor was making a concerted effort to rectify



the slom-moving rate of progress, Only drilling and loading remained
to be speeded up, and to do this it would be necessary to obtain more
experienced miners. To add to troubles at the Powerhouse site, the
weather became very cold, causing a further slowdown,

Drilling =nd blasting vas resumed in the penstock tunnel on
January 17 -~ on a slightly reduced basis, The caterpillar had been in the
repair shop for several days and the spoils dump had not been leveled off
during that time, Nucking time had been considerably improved; it now took
gix hours for an eight=foot round. Trucks were hauliny on the day shilt
only. The spoils dump adjacent to the achool house was almost £ill=d by
January 20, but it was decided to continue dumpineg in the area wmntil the
spoils reached the school bullding, with a small space to be left to allow
for opening of the basement doors, After this point had been reached, it
would be necessary to find a new dump area,

During January K two 50-horsepcwer Pomona~type pumps were set
up in the {oundation excavation arca, This enabled the contractor to
use the 10O~horsepower City Lizht pump on a standby basis exclusively.
The contractor began to add more sheeting on the tailrace side of the
old timber crib, also pumped ihentonite to seal the backfill,

After the contractor shot rounds in the headin; and in the
foundation area, on January 22, Gorge Powerhouse generators were shut
down and the tunnel was unwabtered during the nicht, The next morning,
survey crews checlked the alisument and zrades of the e:xdsting power
tunnel, and found that these conformed to the desizn drawinss, Strain
meter installation in the tumnel was checked and, found defective, a
new one was installed as a replacement, 411 strain meter leads were
hooked up to United States Dureau of Reelamation instrumentation,
Readings during blasting were subsequently taken from these instruments,

instead of the City Lishi accelerograph which had been used since October,






ol zand, bentonite, and straw was shoveled over the tailrace side of
the scuth cofferdan In an abtempt to seal off the persistent leakage,
but this attempt was similarly unsuccessful, later in the day, the
contractor ingtalled s weli-point system in the west cofferdam, hoping
this would keep the coflerdam dry and in a stable condition, During
these attempits to stop the water seepage into the foumdation excavation
area, almost all work there had stopped, A4ll work was being done on the
day shift on this excavation.

Work Begins on Access Road

The shovel began excavation on the 3/4-to-l slope at the east
end of the railroad bridsge on Febrvary lgt., The contractor vlamied to
re-route his access roadway ocut of the pit, in order tc clear the north
pit ares for excavation as soon as possible, On February 7, the shovel
began digging west of the exeavation ares, adjoining the one~to-one
slove between the Toundation and the river. This work was stopped %l
following day when considerable washing of sand throurh the west coffer—
dar gave Indications that further excavetion in this area misht waish cut
the dam., It appeared that & sand bar under the outside berm (next to
the river) was sluffing., It was extremely doubbful whether the berm
would hold long against the wster, Protective measwres to insure wgainst,
and remedy, the slufTing were imwediatelv nlanned,

The occurrances, combined ~with adverse wesather conditions, brousht
foundation excavation to e near standstill, 4 heavy snowizll added Lo these
difficulties and made it pariiculeriy hard to continue shovel excavation and
jackhammer work., There had been no foundation excavation on any zhift for
nuilte some time.

In driving the penstock twmel, the average time between rounds
renzined at obouf. eighteen hours durine the first week of Fevruary, The

tunnel heading on Tebrusry 3 wee at Station 3 plug 71 "PEM line, a total
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Feavy snow besan fallinz during the afternoon of Febrary 14,
and assumed blizzard proportions throuzh the night, 2y morning, more
than eighteen inches had fallen, closing the road to Wewhalem, and
stranding many of the workers away from the job, Thus, the contrector
had only a skeleton crew available for work after the wecend out,

Slides, Snow, and Rain

rork was resumed during the dar shift, and drilling conbtinved
in the penstock tunnel, and excavation went on in the Fgwerhouse
foundatlon., A timnel blast on February 15 wes reccorded on the new
strain meter hool-up, with no adverse effects recorded, The tunnel
headins on Fobruary 16 was at Station 4 plus A6 M"PEN line, showing a
total of 388 lineal feet of tunnel driven.

Snov and rain continued intermittently throuchout the weslk,
resulting in a series of dangerous slides, On the 16th, slides bebween
the Fowerhouse and Dast Ind Dam blocked the normal flow of water for
a half-hour during tke afternoon. ¥hen the river finally broke throush
the slide, the hish crest coming domn the chamnel topped oi'f at 498,35,
with at least a foot~and-a-balf zoing over the west berm (elevation 500).
Powerhouse reports were that a current of about 9,000 second feet were
floving during this crest. 3Seversl similar crests oceurred durin- the
dar and nirht, as a result of succeedins slides,

The ?G,OOO—volt line between the Z:st End Dan and Gorpe Iowerhouvse
was fmocked oub by slides on Fehruary 16, Ais a resulit, the contrector was
without power for an ewtendad lencth of fime wntil a breal: could he made
in the line a few hundred yards upsiream from the job site,

During the power failure, the contractor was sed up %o blast in
the elevation 439 bench area, However, he decided not to shoot becouse of
possible danger to his main pump., He thousht it might be damaged by

flring rock,
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To lezsen the danger of damage by Slood conditiong, the tail.
race holds for the west end of the suspension bridge swey bracine were
moved Lo & hirzher elevation., Guy wires were fastened to temporary "dead-
men® in the river bottom., This work was done hy the contractor's chief
rizrer, assiste’ by City Licht survey crews and inspectors,

Several loads of riprap were dumped around the side of the
east railroad bridze abubment where excavation was taking place, durins
uie alternoon of Tebruvary 16, This raised the elevation at that voint
to 498.5 to 500 feed, Additionsl riprap wes dumped in this arez on
February 20, further raising the elevation to 501,5, to insure the water
remaining below the cofferdan,

The contractor's work in the Powerhouse foundation excavation
wos sporadic, Bince February 15, a six-man drill-snd-iackhammer crerw
had been workins on the day shift, but the continuel, persistent snow
hanpered work in the pit, This made it especially difTienlt +c =et to
the dumpin~ areas,

Work Continues to be Slow

Another [ive-inch snow fell during the night of February 12,
Operatlions were closed down the next day, except for minor jackharmer
work, for the weelend out. UOver the weekend, the shovel wans talten out
of the pii, and changed to a drpgline, And the jumbo was beinc repaired,

February 2lst saw the completion of an eicht—inch stofm drein
behind and dowmstrean from the schoolhouse, This enabled the resumphion
of speils dumping in this area. A fleet of City Ii~ht caterpillarg, which
had been cleaning cut the switchin- vards near the lewhalem werchouse,

scattered a stec'pile that General Construction Company had =iled there

iy

or use in read paintenanece work,

~
i

n the same day (Februsry 21) the contractor resumed work in the

new penstock tunnel, and nesan excavabion with the dragline in the foundetbion,
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Drilline was done Zeor elsht-foot tunnel blasts, with the averssze time
hetween rounds weinz aboul 24 hours. The contracteor blasted in the

elevation A497.25 bench,

Trucls dumped several loads of muck on the t0l1l of the 3/4-to-1
slove at the east railrosd bridre abutrent on February 22 and 23, Cerment

was ordered for the proposed guniting of this slope. The Skarit Project

Ingincer, G, I, Cutler, save ordereg to keep 2 constant check on the
Skagit llver flooding stage and be prepsered to flood the nit vhenever
advisable in case the river threatened to overflow the elevation 500

cofferdan,

il

rThe jackhamer crew worxinz in the adit invert, beean to drill

1

for "plugsing® on February 25, Carpenters were planking the adit over
the tunnel, and preparins to muck out the rear end of the adit, Flussing
rouncs were shot out on February 29,

Strain meter photographs taken during blastine in the tunnel,
shoved there had been no strain in the tunnel ling since the new meters
had been installed, But an 8-foobt round which was shot in the tummel
on Fetruary 27 showed an incressed strain on the tunnel sitrain gaure at
the intersecticn whith the old tunnel, Only a slirht effect was noted
on the domstresn meber,

Dragline Catches Up With luckers

Jhile the dracsline was being repaired during the ezrl: part of
february, muochking onerations fell far behind schedule, Sy February 27,
however, the mzehine hod caught up on muckins and was moving out the

foundation rock, -im the zame day, a City Lizht crew tecon the work of

o/

removing the 100-horsepower purp from the south cofferdam,
As tarch bezan, the tunnel heading was at Station I plus 44 WPEH
line, and a total of 485 feet of tumnel had been driven, The remaining

portion of the contract was therefore represented by fifty feet of
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a2 slight inersase in the strain ueter readinz, and no reluctlons were
macdh in the %lasiiaz, The contractor wis asked to use timber mats on
all future sheohlaz in She higher clevatlion “cundatien henches, becanse
flring roelk fromtie blastin~s had been zetting b the steel cable nets

The contractor was working day and swing chifts on the foundsiion
excavation, Illueiing had begua in Lhe adit invert Hack of the point “fhere
it intersected «with the penstoek timnel, Jackhamer and waron-drill oress

continued werzine ondagy wnd svinae

The contractor heraa stockpilins ftunnel and Toundation avoils
near ithe railroad tracks at the Ioawer end of canm, on larch 10, This

T -

rock was for s in riprapoing the Svagit River Mailway embanlment about
3 miles below Hewhalem, .t this point, the river was washinr out the
railroad banly, On Jlarch 12, truc-s besan durping in the lover svoill road
area, [1llin~ apots in the hishway,

Special Conference Called
A conference between Tity Lisht o'ficlzls and tre contractor

was held at the office of the Jiavit rrojeet 'mpineer, concerning the

failure of the General Gonstruction Com:iany to fulfill some of its

mronises. The contractor had asreed the orevious eek {in a meebins ~ith
the Suprrintendent of 1i-btin-) te employ three shifts drilling in the
pit, and two shilfis o do the muckings work, This had not been <done,

for had the additional trucks arvived, as promised by the contrachor,
Also, the contraetor rad promised to pub on a craveyard shift beeimming
. 2reh 14,

After the contractor was notified of the terminuation of

tunnel drilliing, he s

D

t to work removinz the traclk and invert material,
FHe sald he would try to carry out clsan-up onerations on a three-ghift

schedule, The conbractor also asreed to clean up the schoolhouse spoils
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as it extended, The grade was pronounced sabisfactory,
Final Clean-Up Operations
A zood job was being done in eleaning up the tunnel, with
twe shifts working, DBut the work was nolt going fast enouzh to assure
compietion by the end of the week, 4 hich spot was found in the tunnel
invert; it was drilled and blasted ilarch 16, The following day, the
contracter fired a eclean~up blest on the elevation 502,87 bench, "hen it

Eal
i

was found unstisfactory ag to final srade, Tumnel clean-up was at
Stetion 3 plus 18 "PC" of the upper curve, on liarch 17, Clean-up work
in the adlt invert was comnleted tarch 20, and 211 ticht spots had been
plugged. The school house spoils area was still in use, The contractor
had rraded it down as much as was possible, hub frozen ground ~revs e’
immediate compledtion of this work,

During the morning of iarch 19, the contractor brran excavatine
to final grades on the berm next to the crib., However, excavation was
stopped by order of the Skarit [roject Fngineer beeause hoth water
leakage and sluffing »ad been discovered, Fither one of these factors
could result in damage to the erib cofferdam, in case of hirh weter, The
total anount of water coming into the pit 13 not exceed the capacity of
the pumps. The contractor went ahead with removal of muclk, but took out
only as nuch as was safe to prevent sluffing of “he bank, The lash mnek
wes pleked up and dumped at the site rhich was to be sraded for 2
concrete testing laboratory,

The final shift for this contractor was completed at lidni-ht,
Sunday, iiarch 20, 1949, The next few dars were snent dismantline and
loadineg equirment, comvressors, drasline, ete., using a City Li-™t derrich
te load onto cars, Cleanine up of the work site was accomplished at the

same time, The last personnel of the General Construction Comparnyr,

contractors for the Gorge Powerhouse Extension, Excavation end Penstock
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Tumnel Unit 24, left the camp site on Tuesday, iarch 29, 1949,

#ork under contract Specification o, #24 was comnleted,
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This volume is a compilation of essential
facts and photographs taken from the daeily
diery written by the field forces of City
Light Project Engineer,



PREFACE

Thiz 1s = record of conctruction znd instaliotion activity
durint contract work on the Gorge loverhovse extension project, Taving
been vritten in retrospect, some explanation and qualifieation should
be made regardin-~ its content,

Because the vassare of time has relerated al) events to their
respective roles of imvortonce, this reviewr hos had the advantore of
hindsight and post-judgment, ind while the report may be develd of
ninubia and pettr debail, it moy also lack the color and conmtinuity
wnich a day-to-day contaet would have vrovided.

foints of confliect, personalities, minor labor souvabbles, and
indivicdual blases have been completely rejected, except n cases where
they seen to have had a definite besring on nrocress,

Ilo zttempt has been made Yo define, clarily, or explain certoin
tecknical Yerns, heeause 1t 1s assumed that ithis report will be read only
by persons to whonm such terms are familisr, |

This, then, is merely an meccont of censtruction,
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Barly in 1949, Seattle City light embarked upon the finsl
step in the Gorge Powerhouge Extension Project, when construction
begen on the Powerhouse addition, the penstock tunnel, end appurtenant
works,

Preliﬁinary excavation for the expansion of facilities at
Gorge Powerhouse was done by the General Construetion Company. This
work was done under Specification 824. When this work was completed,
the Board of Public Works for the City of Seattle opened bids for the
final phase of construction.

Only two blds had been submitted when the bids were opened
on February 23, 1949. The Guy F, Atkinson Company, of San Francisco,
tendered a bid of $3,188,268,00 and was awarded the new contract on
March 9, 1949.

The unsuccessful bidder for this contract wﬁs the General-Shea-
Morrison Company, which had been contractor for construction at Ross Dam,
Their bid was in the amount of $3,240,595,00 — more than $52,300,00 over
the Atkinson bid,

The new contract was to be carried out in accordance with City
Light Specification No, 895, It ineluded construction of a reinforced
concrete addition for Unit 24 at the north end of the old Powerhouse,
completion of the penstock tunnel and intake by pressure grouting, and
excavation and completion of the tunnel bifurcation and surge tank.

The Powerhouse extension itself was to provide for the install~
Qtion of 60,000 kilowatts of additional generating equipment, the output
of which would be about 40,000 kilowatts with the existing head of water

at Gorge Dam, Completion of the concrete Gorge Diversion Dam was designed
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as a means to provide conplderable increased head at the Corge FPowerhouse.

The new addition at the upstream end of the existing Fowerhouse
was to be approximately 95' x 106', and comparable in height to a
three-story building. The new penstock tunnel was to ve 600 feet long.

Atkinson Representatives at Site

4 preliminary investication of the construction site was made by
seven uen from the Guy I, itkinson Company on kreh 14-15, in order to
determine their first course ol zction when employees and equipment began
streaming in to the job, beszimning llarch 21,

The Superintendent ol Lighiting issued the officlal notice to
commence work on .arch 23, The eontract was to extend 600 days from
that date, Thus, the completion date was set at Hovember 13, 1950,

By agrecnent with the General Consiruction Compuny, the new
conbractor took over certwin bullding materials, warehouses, sheds,
pumps, piping, and powder mugazines vhich remained ait the site, DImmediately
after the cross—sectioning of the pit had hecn completed, the Fowerhouse
excavation was flooded to stop , leakage through the berm, The first
sonstruction Lo he started by the new contractor was the erection of a
120-man bunkhouse on I.rch 23, The area had been previcusly bulidozed
and suwrveyed, .t bthe same time, the contractor built a walkway inte the
penstock tunnel, installing a pertable air compressor, 3oth of these
were {or use in the core drilling operations. Selection of locations in
the tunnel for pressure zauges and core drlllings was made by men from
the United States sSureau ol Reclamution, on lzrch 24. A three-man drill
crew arrived = few days later and, on ilL.rch 29, beran chipping, grinding,
and taking test cores,

A good indieabion of hoi well things were prozressing wunder the
new contract can be found in the construction of the bunkhouse and messhall,

Both were well over half complsted by the first week of npril, Installation



of heating equipment and electrical wiring was going full-pace, and
the sewage disposal system was ready to be put in, as soon as it was
approved by the State Health Department, Early in April, work was
hastened on another bunkhouse — this one to accomodate 140 men,
An office building and carpenter shops were more than half completed
by mid-April,

Aggregate Pit Site Approved

After arrangements had been made with the Distriet Forest
Ranger, the site for an aggregate pit was located, and a road was
bulldozed into the pit., This aggregate was to be used later for the
cofferdam and fill around the camp and roads, Dragline excavation of
the river bed, and work on the cofferdam were begun ipril 8§ hauling
gravel from the upper Goodell gravel plt was initiated on that day, too.
Cofferdam work (preparatory to the pouring of concrete) was begun on the
day of April 7, More than a dozen trucks were being used in the operation.
The pouring of concrete facing began April 10,

Cofferdam facing had been concreted to elevation 498 the next
day (April 11), but about 35 feet of the new facing was lost before the
day was out, This happened because the concrete had not set sufficiently
by the time the morning dlscharge over Gorge Dam passed the cofferdam,

The break was protected temporarily by placing large rock in the area,

The diamond-drilling crew, continuing the United States Bureau
of Reclamation work, was ready to take core tests after completing facings
on two rings, One test core was drilled at the heading on April 6. The
next day, five cores were drilled, And on April 10th, the crew completed
drilling all the test céres on the second ring, By the end of the week
(April 15) the entire job was practically finished,

For the next several days, a City Light crew moved the transformer

bank to the north end of the construction area, Within a week, a transformer



bank had been installed at Devil's Elbow adit. The contractor ran a
feeder cable from City Light!'s 750~-kilowatt transformer bank to his own
2500- to 400~volt bank in the construction erea, Meanwhile, a crew
drilled anchorages for the skyhook on the west ahchor, and ran an air
line to the east anchor, Toward the last of April, linemen started on
the 26,000-volt line change to clear the skyhook,

flork on the main part of the cofferdam was completed April 15,
and more concrete was poured on the upstream side of the rock jetty at the
north end of the cofferdam, three days later, ZErection was begun on the
forms for a five-foot protection wall on top of the cofferdam, reaching
from the upper end to approximately 50-feet south of the bridge., This
latter portion of the cofferdam was left low, to permit trucks and shovels
to pass under the bridge. On April 18, work was begun on grout holes in
the crib wall south of the Powerhouse excavation, Meanwhile, excavetion
of the west river chamnel continued under the bridge to the Powerhouse,

Camp Site Allve With Activity

Construction of camp, shops, and office building continued
full-geale, and an area was cleared for a btrailer camp and parking., The
contractor also cleared the plant area, preparatory to the construction
of his om plant. Plans called for filling the old mill pond, and
removing old sheéds in the traller camp area,

Upon completion of the penstock tumnel strain gauge drilling,
the steging was removed, and preparations were made for drilling the
bifurcation, Air and water lines were installed, and crib platforms
were erected in the heading,

By the end of April, the contractor's messhall, bunkhouse,
camp office addition, and warehouse were practically complete, Work
continued on the parking space, trailer area, 140-man bunkhouse, and

sewage system septic tank, All these latter improvements were in lesser



stages of completion, In the construction ares, the contractor's

office building, saw shed, A40-volt bank, and cofferdam were complete ~—
or within a few hours of being completed, Work on the electric shop,
machine shop, skyhook installation, moving and rebuilding the warehouse,
and cofferdam grouting were golng extremely well., The 14i0-man bunkhouse
(as far as it was completed) was capable of housing 60 men, and the
construction crew was already occupying the building it was building,
The camp facilities were adequate to take care of all the men needed at
that stage of the operation.

The skyhook was already on the job, and the skyline was expected
in operation before-May 3. An inspection of the hairpins and anchors
showed them to be very satisfactory; each had been sunk seven feet into
rock, and had been sulpmured in, FEach hairpin was made from two-inch
stock, there being seven hairpins on each end of the gut., The 26,000-volt
line had been placed in a wooden trough under the aréa crogsed by the sky-
line, TWooden guards over the trolley system were practically complete.

No Work On Overlapping Excavation |

Up to this date (late April) no work had yet been staerted on
the excavations which had be left unfinished by the Genersl Construction
Company. This work had been assumed by the Guy F, Atkinson Company
when they received the new contract on liareh 9, The left-over work
was being held up, wntil grouting could be completed on the cofferdam,

First-round drilling in the heading of the penstock tunnel
was started April 22, Plans were being made to begin shooting during
the next tunnel shutdown, Aéril 30. Four engineering crews were lined
up to enter the turmel immediately after the umwatering, to locate, mark,
and record all leaks and weep holea in the concrete liner, for references
to be used in grouting and re-weeping the liner, This work had to be

accomplished by May 1, so crews would be out of the way when full-scale



operations began in the tunnel on Mey 2,

By May 6, drilling and shooting in the adit had been carried
almost through to the steel bulkhead., The contractor was completing
the access road into the tunnel, through the adit plug, He was plamning
to use an electrified jeep (already on the site) for moving men and
material into the tummel,

Pumping out the Powerhouse pit was started the last of April,
and by May 5, it had progressed to the point where excavation could be
started there. The excavation in the foundation had to be halted soon
after it had begun, however, because of geepsge through the cofferdam.,

As work on the cofferdam tailrace extension continued, two of
the three lifts were placed during the week of May 10, and the third was
finished within a few days, Work was also beqin on setting up the pumps
for dewatering the tailrace, The contractor completed the roadway across
the cofferdam to the Powerhouse, When this had been accomplished, the
remodeling equipment was moved in and work began immediately on the
existing Powerhouse,

HWhen one of the anchor pins broke in the main cable of the
skyhook on May 6, the contractor decided to re-anchor both sides,
Consequently, the skyhook was out of operation for a week. A manmufacturer's
representative conducted final tests on the skyhook on May 18, and it waa
found that the headtower next to the surge tank was weak at the gaddle,.
Reinforcing was placed on the cross beam to remedy the weakness,

By May 20, three rounds on side cuts had been made in the upper
half of the penstock tanel. Mucking was being done by the electric
shovel, electric dump truck, and electric jeep, While three jumbos and
an air compressor were being moved into the construction area and readied
for use, a fourth jumbo was being built.,

At this stage of the operation, divers were lowered to inspect



the intake structure, They came up with the information that the intake
had not been puilt in accordance with the drawings which had been approved}
rather, it had been bullt according to an unsigned drawing which was later
foupd in the files, As a resuli, the construction progrem was altered to
inelude a trestle for the dragline to replaced the jumbo-and-highline
method previously contemplated,

In the surge tank execavation, a rigging crew had erected a
working platform while excavation was begun for steel supports for a
heavy platform at elevation 742, |

It was decided on Mﬁy 18 that the contractor would execute the
streamlining work in the steel tunnel, by chipping away the high curbs,

He began this work during the last week of May., The cutting was started
at Station 26 plus 80 to 30 plus 00 (both sides), and the following week
was done between Stations 19 plus 00 and 31 plus 50, The tumel-repair
crew ground down hizh spots and chipped out around the old anchor bolts
between Stations 109 plus 00 and 113 plus 00,

Seepage Slows Work

Preparation for starting work on change order #1 began with
the pumping-out of the unlined ssction of the tumnel, on May 25, Results
were minimal, however, because although the Broome gates satisfactorily
sealed off the water, a considerable amount of flow was seeping in through
the leaks in the conerete lining, The contractor recommended that some
grouting should be done before starting work on schedule #2,

The seepage area was Iinspected (May 26) by City Light engineers
and contractor officials, Several bad holes and a number of poor construction
joints were found, giving rise to a belief that extensive eoncrete repairs
might be required., The Skagit Project Engineer planned to discuss the
problem at length with the Superintendent of Lighting, Mesnwhile, pumping

water from the tunnel continued, in preparation for cross sectioning the



unlined section, vTﬁe contrector was instructed to cut off the outside
portion of the high curb only, since the botiom of low secctions might
late? be [illed with conerete, This had been tentatively decided the
previous day, and the issuance of a change order was planned,

On lay 27, thé Okegit Project Engineer asked that some test
holes be drilled in the temporary tunnel where the concrete had eroded,
and also through the logging, for inspection by the Superintendent of
Lighting and engineers Irom the Bureau of Reclamation, Arrangements
were made with the contractor to build drill staging in the tunnel, Ke
also agreed o supply the driliers,

Lieanwhile, the grinding dowm of "pour windows" continued in the
main tunnel, In this area, the contractor was proceeding with work
relative to the chipping oub of anchor holts and the chipping away of
the hizh curbing,

The tenporary tunnel was inspected during the afternoon of iay 28,
The inspection perty (including representatives of City Light, the Bureau
of ieclamation, and the contractor) observed the grinding operstions in
the main tumnel, the three penstock liners, the Powerhouse foundation, the
invert, and Gorge Diversion bam,

The contractor worked through Saturday, lay 28, then took off
the next two days (llemorial Day weekend). During the month of lay, the
contractor had increased his work force from 137 men on liay 10, to nearly
300 men at the start ol June, Ais soon as quarters were available, more
than 400 men wrere expected on the nayroll.

As project work continuved into June, the dezree of completion
of the varicus jobs and areas wuis estimated as follows:

Pariing Area 85% Complete

Trailer Area 955 i

ffire liain and .Jater System Q8 it
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PHOTOGRAPHS

A1l steges of constructlion and instellation ot the Corge

froject were recorded on film, Usually, each phase was photorraphed

from geverzl an~les Lo record progress snd procedures,

The pictures verc tolen chronolegicelly, llowever, no
partienlar order has been adherved to, in the assembly of pictures
for this report, Comparative steses of development may be determined
from the dstes which oopear on the face of each piecture,

Pictures of the preliminary excavation (under Specification
824) are not ineluded in thie revert, The review of this phagse hag
been set apart by the ledter "AM which follors the first 37 pare
numbers, Ilctures for this section appear in a separate volume on
file ia the Seattle engineers! offfice.

The pictures and text of the intake worlkt are necessarily

sketehy, This vhase of the extenslon work was orlcinally scheduled

under Specification 895, being Jone by the Guy F, Atkinson Compvaenyr,

.

it was scon discovered that much of the itkinson work either overlammed
or interferred with work being done by the Cascede-Phillive Company,
contrector for the Gorge Diversiom Dam, Consequently, the inteke work
mas transferred to the latter firm, Since the intake work is properir
o part of Gorge Diversion Dam construction, a more informetive and

conclse descrintion of it may he found in the volime devoted to the

Diversion Dam construction, berimning on page 25 of that report,
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Five Temporary llouses for
Contractor's ey Fersonnel 50 Complete

Pour Tent Houses Ok ”
Gonstruction irea -

Concrete Hxing Plant &5 Complete

Dewatering Powerhouse Excavation 90% u

Penstock Tunnel ixcavaiion 506 it

Adit Tunnel Concrete Excavation 954 L

Devilts Blbow Plug Removal 95: "

Railroad Spur to Construction .rea 9QU: H

Porerhouse Altefations 605 1

Junboz in Tumel 755 i

The drilling of grout holes was carried through the first week
of June, between Stations 31 plus 00 and 54 plus 00, and also between
Stations 11T plus 80 and 111 plus 00. By June 4th, more then 100 feet
of tunnel was ready for grouting., Somc trouble was experienced with the
nev pumps while the grouting operations were being orgunized, but by the
time of setual groubing, all eguipment was working,

The centractor did no grinding of the invert during IRy, because
he had not been able o find terrazzo machines for vertical grinding, The
contractor wes requested to grind z small area experimentally with small
alr grinding machines. Jhen he did this on Jume 4th, the attempt showed
unsatisfactory results, 4 large terreszzo grinder (weighing 750 pounds)
was renfed, and experimentabion with the new machine was started June 10,
The trial with the heavier grinder proved no more successful than had the
first attempbs with the small grinder, Next, an attempt was made to chip
off the exposed aggregate with air chisels. These also proved inadequate,
It was susgested to the contractor that he make a steel block to use in

place of the grinding stones, since the latter were continually breaking.
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This was taken under advisement,
Experts Called In

On June 1/, the contractor began making bars for the gzrinding
machine, impregnating them later with borium pellets., Iater the same day,
a manufacturerts fgpresentative arrived at Gorge to look over the grinding
situation, After careful study, he recommended the use of silicon carbide
6~inch-diameter stones, 2i=inches thick, adapted to the terrazzo grinder,
Since none of these were available at the construction site, the contractor
ordered six by air express from Chicago, It was planned to go shead with
the borium pellets until the new material arrived,

Steel grilling work was in place in the surge tank, by June 5,
end was ready for concreting in the footings. During the next week, the
floor was completed and preperations were made to start excavation, A
two-inch water line was installed, leading from Ladder Creek to the surge
tank, Drilling and shooting in the main excavation of the surge tenk, and
drilling of grout holes there were started June 13,

In the main tunnel, meanwhile, work continued on grinding off
"windows", high spots, and chipping around the old anchor bolts, By June 9,
this work hed reached Station 80 plus 00, A4 week later, work had moved to
Station 67 plus 40, By June 23, when Station 50 plus 60 was reached, thig
work wag halted, in order to divert crews to the chipping and repairing
of the concrete liner in the temporary tunnel, Rock crews continued to
drill and shoot in the bifureation,

With the contractor's equipment ready to begin excavating the
unlined section of the tempoary tumnel, work there resumed June 10th,
Preparations were made to cut out the bad concrete in the lined section,
This tunnel repair work was being done on force account,

To reduce the amount of time lost in transporting crews to this

job, the contractor arranged to carry the men between East End and Devil's



Elbow adit by City Light train, At the request of Cascade~Phillips
Company (eontractors for Gorge Diversion Dam), a new trail was broken
to the Gorge Tunnel permanent intake, This was done to keep crews who
were traveling on the ity Light train from trespsssing in the Cascade—
?hillipe warehouse and work areas, l

The contractor had been repeatedly asked to begin grouting work
in the tunnel. But this work had been delayed, Difficulties were faced
in putting up the grout pumps and, on Jume 6, two factory representatives
arrived to oversee their installation, On June 8, most difficulties had
been ironed oul, and grouting finally began, Progress was unusually slow
because only one pump was in operation, and it appeared that it had not
been set up right, The first grout holes were very tight,

The following stipulations, regulations, and instructions were

forthcoming from & meeting on June 13 with the Skagit Projeet Engineer;

(1) Grouting could be started et Devil's Elbow and proceed
down, providing that groufing was done downhill,

(2) Grouting was unnecessary on holes showing tight during
water testing.

(3) On low-pressure grouting, six holes would be used, placing
one in the invert,

(4) On high-pressure grouting, where the tunnel was in good
condition only the three top holes would be grouted; and
in areas of considerable leakage, sufficient holes would
be added to assure a complete job,

(5) A maximm of 150 pounds would be used on high-pressure
grouting, In scme cases it might be necegsary to grout
the high~pressure holes a second time,

By June 15, low-pregsure grouting had been completed between

Stations 31 plus 50 and 34 plus 80. Water testing had been carried to
Station 35 plus 20. The drilling of grout holes through the concrete
lining had been done from approximately Stations 32 plus 00 to 54 plus 00,
and from Stetions 112 plus 80 to 87 plus 00,

During early June, the access road to the south enirance of the

Powerhouse was completed. All the parts of generators #21 and #22 which

had to be shipped out for repairs were hauled over the new road, Fowerhouse



remodeling was progressing according to schedule, with only trimming to
be done in the concrete excavation, And forms were being constructed
for remedeling the control room,

Timber Crilb Sump Installed

The contractor began installation of a timber erib sump well.
This was intended to lower the water table and prohibit sand from sluffing
into the pit. Work in the Powerhouse excavation was delayed while this
was being done. By the middle of Jyne, the sump was down to elevation 464,
and 1t was being lowered even further, Excavation for the Powerhouse
foundation began about the same time, cautiously and on a small scale,

During June, the contractor was allotted a site for stockpiling
aggregate, The site was located west of Goodell Creek bridge, on the
north side of the rosd, When approval was granted by the District Forest
Ranger, a porteble gsereening plant was built at the county line gravel bar,
and processing began. This was mid-June,

Grinding of the twumnel floor was being deleyed until a special
grinding machine could be designed and built. Drawings for the new machine
and an estimate of materials and cost were submitted by the contractor
on June 23, The grinder was designed to have a horizontal mandrel, using
a special wide-faced circular stone, The plans were approved by the
Skegit Project Engineer, C. W. Cutler, and construction of the machine began
immediately.

In thr surge tank, all tremieing above elevation 828 was
finished by June 19, and the contractor had set up a small diesel shovel
in the shaft, to begin excavation. The contractor concentrated his effofts
on the surge tank, during the last week in June, liost of the drill crews
were shifted from tunnel work to the surge tank, And while the surge tank
was belng mucked out, crews from that construction were shifted to the

tunnel where they were employed chipping and drilling the concrete in the



lined portion of the temporary tunnel, 3urge tank drill crews were also
used in the bifurcation and Fowerhouse excavations., On June 30, The
excavztion was down to elevation 810, and less than a week later it had
reached 794, This work picked up speed as it moved along; by July, it
took about 24 hours to drill and shoot, and about 48 hotrs to muck out
for an eight-foot round, Begimming early in July, mmelking operations
slowed down econsiderably, when the slyhook line besan twisting,

The contractor plamed to complete the surge tank excavation
by July 15. The steel form for the concrete lining, which was fabricated
in Portland, arrived July 7.

Drilling Progresses in Bifurcation

Bifurcation drilling and shooting had progressed during late
June to the point where excavation was essentially complete by July 1.
Construction of forms for the concrete lining was started at the site,
after the Fourth of July holiday, a small erew began cleaning up the
invert, and pluzring tight spots. 4n inspection of the bifurcation on
Jul Gth showed that there were three serious leaks vhich the contractor
was told to grout helore he started to plsce the concrete,

By the Z3rd of June, drilling for first-stage grouting had been
completed from Station 112 plus 80 to Station 7 plus 20, on Z0-foot centers,
Pirst-stage grouting had also been done between Stations 31 plus 50 and
46 plus 00, but progress was hindered by equipment troubles, Grouting
machines broke down a number of times because of careless handling by
operators. A4 new grouting machine srrived and was put into operation on
June 19, with an additional machine due within a few days. The contractor
was adviged that his nine-man grouting crews could vprobably be cut down to
five men per crew, with the same results,

By June 26, first-stage grouting had reached Devills Elbow adit

and was continuing at good pace, with holes taking the grout very well in
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this area, The new grouting machine had still not arrived by June 28,

On that date, the contractor was requested to speed up his operations,

He was told that walter for ércuting was gelting to the stage where it

would soon be unsuitable, If this happened, water Iines would have to

be instelled, The contractor said pipe for the water line was on order.
Post-Holiday Progress Slow

Tummel grouting was not resumed for several days after the
July 4th holiday, When it did start, the work was unusually slow, To
lessen the work of final clean-up before finishing the invert, it was
suggested to the contractor thgt cleaning up around the grout pumps should
be done every day, It was also hoped that this procedure would reduce the
number of hreakdowns that were occurring because of improper maintensance,

The contractor's new grout pump was to be put into operation
as soon as a new compressor could be installed, Ieanwhile, two grout
pumps were in operation -~ one at Station 93 plus 00 for low~pressure
grouting, and the other at Statlon 31 plus 50 for second-stage grouting,
Water-testing from Station 96 plus 00 to Schedule #2 was completed for
first-step groibing, A two-inch waterline had been put into the tumnel
for grouting operations,

Toward the end of June, drill crews working in the unlined
section of the temporsry tunnel had drilled more than half the excavation,
and nearly 4 of the invert had been shot out. No mucking had been done
_ to the end of June, because installation of a mucking skip trestle at
the permanent inteke was not complete, During the first two weeks of
July, the balance of excavation was drilled and shot out, and installation
of the hauling skip was completed, However, the latter was not long in
operations it broke down after only 25 yards of muck had been hauled,
Because of this faulty operation, design changes had to be made in the
mucking trestle,



On June.25th, the contractor tentatively agreed to do some
diamond-drilling work on the Newhalem crib dam, This agreement was made
pending an inspection by Lynch Brothers Diamond Drilling Contractors, so
they could give an estimate, Arrangements for doing the actual drilling
were mede later in July by the Guy F. Atkinson Company.

Meanwhile in the Powerhouse foundation excavation, the contractor
was attempting to get the rock excgvated soon enough to allow him to get
the concrete work above water before taking out the tailrace cofferdam,
Progress in this phase of work was exxcellent., Fabrication of concrete
eribbing for the tailrace crib wall was started the last of June, along
with removal of the existing tailrace wood erib cofferdam, This work
continued throughout July, Work was also started on building the forms
and installing reinforcing steel for the Powerhouse alterations,

Preparations were launched the last of June to test-gunite
a small section of the invert below the bifu}cation. Sandblasting of
this section was begun July lst. The conitractor held up further guniting
work because he had no velocity meter specifications as required. However,
permission was granted to try this first section without the meter. The
guniting proceeded.,

When ¢ompleted, the finish appeared to be excellent, But when
checked a week later, it was found there was poor bond as well as good
bond, Further checking was done by ‘concrete technicians later in the
month, and it was decided that the majority of the guniting had been
wnsuccessful, Flans were made for another test later, this time under
‘the supervision of a gunite expert,

During the first week of July, considerable discussion was
held, in an attempt to get the Guy F. Atkinson Company to sﬁeed up their
operations, Work had fallen behind, to & marked degree., This situstion

was due largely to the timing which had resulted in a three-week period,
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followed by a long Fourth of July holiday,

Officially, there were only three days lost, but some of the
men had begun to leave camp Friday afternoon (July 1), and only about
half the working force returned to the job in time Tuesday (July 5).

It was Wednesday morning before a full force was back in operation,
The Atkinson Company re-scheduled the entire project and increased the
work force to 415 men in an effort to regein lost time and speed up
operations, This re-scheduling had been requested by the City late in
June,

Efforts Concentrated on Surge Tank

Uppermost in the mind and effort of the contractor during
July was the surge tank excavetlon, lost of the dril) crews were shifted
from the tunnel and Powerhouse operations to work in the surge tank,
Some delay was encountered when the skyhook tractor engine broke down,
but repairs were soon made, and mucking work.continued. By July 29th,
the excavation was nearly complete doma to elevation 760.5, with only
final cleaning ~— and trimming of the high spots — remaining to be done.
Prevarations were made for placing reinforcing steel and concrete forms,
and drilling and grouting before they were placed,

lleanwhile, the blfurcation invert excavation had been cleaned
preparatory to placing reinforcing steel and setting forms for pouring
concrete, The first section of the bifurcation invert concrete was
placed July 14, with other sections belng poured regulsrly during the
rest of the month, The bifurcation pouring was completed by July 29,
and work proceeded on forms for pouring the penstock invert sections,

Water seepage into the temporary tumnel began to assume
increasingly serious proportions early in July, Iittle work could be
carried on in the concrete-lined sectiom, because it had been flooded

July 10, An extra three-inch pump was installed to try to lower the
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water, but the hydraulic gradient appeared to be higher on July 11,
This was probably caused when the river by the Gorge Dam core wall was
shut off, resulting in greeter seepage through the tunnel, On Jul 13,
a four-inch pump was put into operation and the water begsn to slowly
subside;

The shooting in the temporary tunnel was complete by mid-July,
but mucking and repalr work was not started wntil July 19, HReason for
the lag in mucking work was the concentration of attention upon the surge
tank exceavation, Most of the crews were working there, The mueking car
and trestle were still showing deficiencies in operation, causing extra
labor to be diverted for their maintenance, Toward the final days of the
month, mucking work began to speed up, and further improvement was
anticipated for A?gust.

Water Hampers Excavation

4 good start was made on tunnel-repair work during the latter
half of July, although operations were handicapped by the presence of
a great deal of water in the temporary tunnel, A1l the contractor's
forces which had been employed in grinding and chipping were shifted to
repair work on the sidewells and arch, Satisfactory progress was noted,

While water conditions were somewhat improved, considerable
trouble was expected in drying up the gection for repairs to the invert,
It was suggested to the contractor that the sump hole might be deepened,
in an effort to pump the walter table lower,

Work on the experimental grinding machine (for use in the
invert) was completed, and a test rum was made July 15. The trial was
considered satisfactory., E. R, Hoffman, Superintendent of Lighting,
visited the site while on an inspection trip. He approved going ahead
with work on the machine, He said the machine could be used to grind the
entire invert, if it could be improved sufficiently, Specifically, the
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machine needed a more positive control of steering and a greater depth
of grinding,

¥hile the grinder was being altered, experimental grinding was
being conducted through the remainder of July. The chief engineer from
Hillamette Iron and Steel Corporation and a representative of the Pacific
Stone Manufacturing Company observed a test grinding on August lst and
made further recommendations for improvement of costs. These changes
were approved by C. W. Gutler, Skagit Project Englneer, and the contractor
promised to speed work on them, This work was done on force account. The
contractor was told that grinding operations would probably be reduced,
August 3 was the date set for beginning éctual grinding, thus ending
experimental grinding as of that date,

Grouting Beset by Delays

Grouting of the tunnel continued slowly to the end of July,

Only two grout set-ups were in use. The third pump was ready on July 25,
but it had not been placed in operation by the contractor., Seme delay
was experienced by the treakdown of an electric compressor and a power
failure in the tunnel electric system, A great deal of trouble was
encountered in sealing off leaks in a bad section of the tunnel at
Station 70 plus 00, Two water~testing crews were working in the tvnnel
simultanecusly., And one crew wes chipping and burning off bolts, and
dry packing, Lights were installed in penstock #22 so crews could clean
out trash and open the drain,

On July 27, the contractor complained that the City was compelling
him to use only one type of grouting mix, However, an immediate check of
the grouting records showed that a good deal of'flexibility wag allowed in
the use of mixes having varying stiffness, High-pressure grouting continued
through the upper end of the tunnel., A special crew was set up to cateh the

bad spots which were still not sealed off after second-stage grouting had
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been completed, By July 29, first-stage grouting was finished from

Station 31 plus 50 to 112 plus 00, Second-stage grouting was completed

from Station 31 plus 50 to 70 plus 00, The second grout pump was working

on second-stage grouting from Station 93 plus 00 toward Station 112 plus 00,
Thus, as work continued into August, the following stages of

completion of various phases in the project had been attained:

l, Exacavation:

Powerhouse Foundation

(Uncompleted contract, :

General Construction Company) ......e..... 80% Complete

. Powerhouse Foundation $

(Atkinson contract) suevesececcscocscecnes 25% "
Penatock Tunnel

(Removing road ballast oNlY) sevseeoeccees 955 0
Temporary Tunnel

(Unlined 8Ction) weveesvecsssecocsanssess 50% "
Powerhouse Alterations

(Excavation for doors, etC.) seseecesessss 80 M
Surge Tank

(Excavation to elevation 760,5) seveocsese 987 "

(Trimming sbove elevation 828) asecctstonne 90% "
Bifurcation (ClefnUP) eieiveserssscoccccnsss I7% "

2, Forms, Reinforcing Steel, and Concrete Placement:

Powerhouse Alterations

(Furnishing and placing conerete) ..ee.... 65% Complete
Bifurcation
" (Forms and reinforcing steel) seeeesesecsee 257 n
Bifurcation

(Concre‘be pla.cemnt) st ssarareranarsaduns 25% #
Temporary Tunnel

(Repairs Lo Concmte,lining) e ssesrosnee 60% "

3. Grouting:

Grouting equipment in tumel ,..e.evveveeee. 50% Complete

Tunnel drilling- .
(For firstestage grouting) sesvesvecees... 95% "
(For Seconﬂ—stage g‘outj-ng) Sersesaressonn 70% "

Tumel groubing
(First Stage) LR LN LN R N NN NN N NN NN NN NN 7% “
(Second SLAZE) seereesrrearsroceonesroaeees A "

The last week in July, diamond drillers arrived at ths.Newhalem
Creek damsite and set up their equipment to_begin driving the casing, The
actual dfilling was started July 27 at #4 hole, A week later this hole
had been drilled to 58 feet, without striking bedrock., On August 10, the

drilling was discontinued, The diamond drillers set to work in the.
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Powerhouse foundation on August 12.

By the end of July, excavation of the Powerhouse foundation
was showing more progress than most of the other phases of work, Most
of the turbine excavation was down to grade at the beginning of August,
and the main excavation was nearly complete by that time,

Lxcavation under the Atkinson contract was somewhat less then
half-finished by the middle of August.

Fault Found Below Powerhouse

#ith the main pit excavation complete except for pipe trenching,
the area was drilled to determine what was below the proposed machinery
lozeation, Drilling disclosed a faulty seam section approximately 95 to
100 feet below the turbine pit foundation rock area, This fault ran
horizonally along the entire length of the Powerhouse, Its thickness
was not precisely determined; but it was known to be between two and six
inches, Above this fault at other elevations lay cleavage plates pertially
filled with mica, The extent of the latter was very slight.

Discovery of the fault led to the decision to drill a number
of grout holes to the 100-foot depth., This would effect solidification
under the draft tube at the Unit 24 foundation., It wags decided that 20-fool
grout holes would be adequate under the extreme north end of the foundation
where no machinery was installed, The 100~foot fault took a considerable
amount of grout, proving the wisdom of having the ares explored at that
depth., Grouting was begun August 12, It was rushed to completion, so
the placing of concrete could begin,

On August 17, the first concrete pour was begun in the Powerhouse
foundation. It turned out to be highly unorganized and not in accordance
with specifications. The contractor wa; asked to correct this situation
for future pours,

dork in the surge tank during the early part of August was directed
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toward the pouring of the first conerste, The contractor pushed work
on cleaning up the bottom, as he began placing forms and reinforcing
gteel, These preparations were completed om August 6, and the first
pour was begun, Pouring had to proceed slowly because the rock was
overbroken, and the reinforcing steel was very tight, The following
morning the pour was still going om, &t a rate of about 15 cubic yards
per hour. It was completed sfter three more shifts,

On August 9, work began on the forms for the second surge tank
pour, and fowr days later the contractor was ready for the concrete to
be poured. This work had to be held up when inspectors found that the
cleanup was unsatisfactory and the forms were not too well braced, After
additional cleanup work was initiated, permission was given to begin the
pour., This work would raise the surge tank to elevation 768, The third
pour ﬁas begun on August 22, after work was rushed on the forms and
tre~gteeling",

Water Seepage Finally Stopped

In the bifurcation a great deal of trouble was encountered with
water leakaée sarly in Aungust, The contractor wanted to lead the water
off through pipes in the forms, rather than do any more grouting, but he
was requested to try grouting once again, He agreed to this, and put
one grout set-up to work in the bifurcation rock, before placing concrete
in the sidewalls and arch, This job, when completed, appeared to have
sealed off the leaks satisfactorily,

Bifurcation cleanup work proceeded throuzh the middle of August,
when the contractor began pouring the penstock sidewalls, An inspection
on August 15, however, disclosed that the formg were not sufficiently
tight to the invert, the reinforcing steel was too close to the forms, and
the sidewalls were not washed down., These discrepancies were called to

the comtractor!s attention and were soon corrected.



On August 16, two sidewall sections of the penstock tunnel
were poured (from Station 5 plus 09 %o 6‘p1us 48.5). Two more sections
were subsequently made ready to pour,

Completion of the bifurcation invert had the tirhtest schedule
of any phase of the work by the end of August, 1949, inasmuch =s it was
thought the concrete work could just about be completed by September 15,
The concrete was to be allowed to age for fourteen days before the final
grouting, and the grout was to stand 36 hours before water re-entered the
tunnel., 4 last-minute rush was expected in the bifurcation, since the
equipment would have Lo be moved out through the temporary adit plug, and
the menhole would have to be secured — 21l after cleanup was conpleted.
For this reason, it was planned to speed up the work in order to =llov
a bit more time clearance at the end of this partievlar overation,

Tunnel Work Behind Schedule

work in the temporary tunnel continued to lag a%t the heginning
of August, This was due mainly to persistently fzulty operation of the
mucking trestle and cars. Some slipght progress was made, however, because
& large labor force had been detalled to the specific job of keeping the
mucking machinery in operation. On the whole, the tunnel was about 75:
complete., And, as august came and went, tummel progress improved, By
iugust 17, crews had just about completed the rock excavation and trimning
of tight spots in the elbow., IYlacement of forms for the first invert
section was also being done.

Repéir work in the temporary tunnmel was being done on force
account, It had been speeded up during the waning days of July, and by
august 5, nearly 906 of this work (excluding the invert) was complete.
Zlost of the erews engaged in these operctlons were shifted to tunnelegrinding
and invert work, when the job wus Jinished., Some of the men were pub to

work in the Powerhouse foundation trenches —- &lso being done on force account,



23

Another phase of the work which was being done on foree account
wag the tunnel streamlining job. On August 12, the heavy grinding machine
built by Willamette Iron and Steel Corporation was delivered snd taken to
the upper end of the tumnel, to start invert grinding from that point down.
At first the grinder opepated well, but after a few days, electrical and
mechanical troubles began to harass the operator. The manufacturer
supplied replacement wheels without charge, when those on the machine
burst repeatedly during use. A stock was ordered from Chicago, since the
local manufacturer could not maintain the production required, Various
other repairs and modifications had to be made during the month of August,
resulting in the machine's being out of operation most of the month,

Because the large tummel grinder was accomplishing very little,
a large part of the grinding job fell upon the smaller machines, It was
decided on August Z1st that they would be used to grind the center portion
of the invert., A4 small grinder had been working in the invert for a week,
and had about 75% of that area ground to a smooth surface., It was also
decided that two more small grinding machines would be ordered from the
Willamette Iron and Steel Corporation, and that these would be used in
place of the large grinder,

Constructlon Schedile Criticized

Tunnel grouting was progressing slowly by the early part of
August, and there were still a number of leaks after second-stage grouting,
In order to get the operation moving and avold continved delay, the Skagit
Project Engineer instructed the contractor on August 12 to get the best
Job possible within the time remaining, and to stert drilling weep holes
above Station 70 plus 00 lmmediately, Only two grout set-ups were working
in the tumnnel, since the others were being used in the surge tank and
bifurcation, However, the job was moving along with satisfactory results,

In the Powerhouse foundhtion, all groutings were completed by August 24 and



the leak into the Fowerhouse was sealed,

& survey of the enbire Guy F. Atkinson project in Avgust
indicated a wide varlation in the progress of the different operations,
Work continued slow in some areas, while considerable acceleration was
noted in others,

4 difference of opinion existed between City Light engineers
a8 to whether the contractoer could complete the surge tank, bifurcation,
penstock tunnel lining (to the temporary bulkhead), temporary tunnel
lining, grouting behind the liner, and allied wofk by October 1, as called
for by the specifications. A re-scheduling of the work was being effected,
to place emphagis on these operations as the key to whether the dea@line
could be met, The contractor had nearly 550 men on his payroll, and
expected to have more than 600 by September. Uork was going forward on
a three-shift basis, under tremendous pressure, There was a concerted
attempt to offset inefficiencies of orgenization and use of manpower,

The vice president of Guy T, Atkinson Company moved to Newhalem to assist
in direction of the work,

Bifurcation work slowed down considerably near the end of August,
Because the reinforcing steel was not bent correctly, a delay was encountered
in making the #3 invert pow, The outside wall form for the elbow was
completed and checked August 25, and found to be satisfactory, It was
decided at the same time to let the reinforeing steel section (TI-1 aveh pour)
pass a8 it was, since the distance between ‘front and back steel was correct,

Pourdng in the TL-1 arch began August 27, but proceeded slowlyj
because the concrete was being poured ineffectively, The contractor was
asked to remedy the situation, and he promised to get additional equipment
and change the pouring method for future pours. An inspection of the
arch, after pouring, revealed a need for some corrective concrete work

proposed to do by chipping out a little, then pouring the rest with the new



equipment. The contractor was informed that a portion of the arch should
be taken out, because of incorrect placement, Chipping work was begun
August 29,

After completing the third pour in the surge tanklste in August,
the contractor set reinforcing steel and raised the forms for the fourth
pour., He continued with succeeding pours through the rest of August end
into September, By September 15, eight pours had been completed, raising
the tank to elevation 816, At this point, the work was more than one~third
completed, Only two more 8-foot 1ifts were necessary to get above the
828,5 level called for by October 1,

The ninth pour (to elevation £32) was made September 26, and the
form work for the next pour was ready two days later, Of the work remaining,
installation of the floatwell sieel casing to elevation 828 was to be
made September 29-30, This wouldd leave only cleanup of the surge tank
bottom, grouting between concrete and rock on five holes, and placement
of a guard over the surge tank shaft, to be completed,

Foundatlon Work Proceeds

Excavation of the Powerhouse foundation trenches was a temporary
point of concentration near the end of August, but little actual progress
was made, During September a small amount of additional work was done, but
it was estimated on September 22 that only about 15% of this work had been
completed,

lieanwhile, in preparation for concrete pouring, carpenter and
reinforeing~steel work was done in the Powerhouse foundation, Um September 1/
pouring was begun in the Powerhouse draft tube piers, but this work was
impeded by torrential rainfall, Work finally had to be stopped for a few
hours becsuse of a pumperete failure,

However, succeeding pours nade better progress, as the contractor

pushed the work to complete the draft tube concrete to elevation 485 floor



level, On September 23, preparations were begin to pour the 6B gection

(next to the old Fowerhouse), using Hi-farly strensth cement because

the new tailrace crib-wall would be braced against this concrete, The
tallrace crio-wall protection wes approximately 75 complete on September 22,
fenoval of the tailrace cofferdam had been started,

Toward the end of the month, the éA and 6B pours had been
comnleted, bringing the concrete in the draft sections to the 425 level,
The tailrace crib-wall protection was conplete, and the tallrace was
cleaned of all tunnel muck prior to final removal of the cofferdan, During
the morning of September 78, the tailrace mas flooded, and final removal of
the tallrace cofferdam proceeded,

Alteretions to the Fowerhouse control room prosressed slowly
during the first half of September (the work was less than 30% complete
by September 15), Desimnine September 19, however, this work was speeded
up te a marked extent., 3y September 232, plastering, stzircasing, and step
surface work was completed, Installation of the acoustical ceiling had
begun. The latter was completed the lagt of +the month, except for minor
work which would fellow the installation of lichting fixtures, The only
uncempleted work on the Powerhouse alterations at the end of September
was the removal of switchboard protection, and cleanup,

work on the forms Zor sidewall pours in the temporary intake
tumnel was resumed Sepbember 1 and 2, and on September 7 (after a weekend
out for the Labor Davy holidsy -- September 3, 4, 5) pouring of the TI-L
arch and the sidewalls wag besun, .t the contractor's request, permission
was given to increase the cement content of the conerete mix in this zrea,
(This was to be dome at the contractor's expense), (n September 12, the
TI=2 pour was started, using the new nixture, and it appeared te progress
exxcentionally well,

Throushout the rest of the month the contractor put considerable



effort into completing the temporary intake and bifureation. The last
pour in the bifurcation was completed September 22, leaving only the
repeir of faulty arch sections and finishing of second-stage grouting
to be done in this ares.

The last arch pour in the temporery inteke was also made on
Septenber 22, thus completing the concrete work in the elbow (except
for removel of forms, finishing, and cleamup). Installation of the
center pler streamlining tailpiece wﬁs done from Septembgr 22 to 29,

New Grinders Improve Progress |

Grindirg in the tunnel invert proceeded through September,
with recurrent breskdowns and mechanical failures, The two new grinders
arrived September 1 and were put into service immedistely. By the
middle of the month grinding work was showing better progress, with four
grinders on the job. ‘The contractor, anticipating future troubles,
ordersd spare parts for the grinders. By September 22, 1300 feet of
tunnel from Station 40 plus 50 to 53 plus 50, and 4300 feet of tunnel
from Station 108 plus 00 to 65 plus 00, hed@ been completed, Crinding
was accentuated during the rest of the month, with plans to contimie
the work until the deadline for moving from the tunnel, By September 28
the invert had been ground from the elbow transition to Station 40 plus 00,

Toward the end of September, all scaffolding end equipment was
removed from the lined seotion of the temporary tunnel, and the gate
strearlining pier wag formed and poured. Only the repair of the invert
conerete lining remained to be completed. The elbow transition forms
had been removed; the fauliy conerete in the arch section had been
repaired; the wolds in the arch had been grouted., This eompleted the
elbow transition work, except for final cleaning of the perpanent adit
access, and the final closing of the access mandoor. 8imilarly, the
Devil's Elbow plug conorete and mandoor were finished, with only the



closing of the plug mandoor left to be accomplished.

Work was rushed in the.hirurcation during the final wesk of
September, Faulty arch sections were repaired by guniting and dry-
patching, all forms were taken out, and the finsl finishing and groute
ing wes nearing completion, Subsequently, the temporary steel bulkhead
was installed in Penstock 24, with welding and riveting almost finished
by September 28,

Early in Séptember, the contractor had begun painting the
steel liners of Penstocks 21, 22, and 23, This work wés finished, except
for repainting & three-foot strip along the invert of #23; This mection
was damaged by an accidental flow of water over the freshly-painted
surface, Repair work and finel painting was completed September 29,

With completion of the construction adit plug conerete, and
the mandoor placement on September 27, all conerete work prior to
letting water back into the tunnel had been concluded, Final cleanmup
remeined to be done, and the sctual closing of the edit feiring plate
and bolted mandoor, too,

Heré 1s the way things had progressed, up to the end of

September:
1. Powerhouse Foundation
Excavation:
General Construetion Company (uncompleted contract) 95% Complete
Atkinson Contract 5060 *»
Foundation trenches 15% "
Grouting 80% to 90% "
Conerete Placement 258 0 ®
2+ Powerhouse Alterations
Exesvation for doors, ete, 80
Concrete — finishing and placing 75% "
Piping and tunnel work 506 "
3. Penstoek Tunnel
Cleamp remains — excavation 95% "
Concrete in invert, sides, and arch 102
Grouting =~ first and second stage 100% "
Grinding and chipping sides and arch : 98% n
]

Grinding of invert 60%



4es Bifurcation

Ooncrete placement 99% Complete
Grouting 7%

5« Surge Tank _
Concrete Placement (to elevation 832) 4o
Grouting (prior to placement of conerste) oot *

6. Temporary Intake Tunnel
Conorete in elbow or unlined section 100% "
Grouting in concrete-lined section 1002 "

The official inspection of Gorge Tunnel, preparatory to filling,
wes made on October 1 by Hoffman, Cutler, Nelson, Forsander, Shevling,
Fahlstrom, Lees, and Mattila of City Light; and Hawking and Fairman of
the CGuy F, Atkinson Company. The work of moving equipment out of the
tunnel and eleaning up was still being done, while the invert was
still being ground, After the inspection trip, E. R, Hoffmen, the
Superintendent of Lighting, decided that grinding should be contimed
until October 4 (including October 1-2, scheduled as & weokend out) and
that the tunnel should be filled the morning of October 5. It was also
decided that the drypacking of areas below the bifurcation, and the
grinding of penatock'aplitter plers would continue at the same time,

The contractor then made arrengements for crews to stay on the Job
over the weekend to carry out these decisions,
Atkinson Cuts Work Forece in Half

When grinding operations haed been completed, enother inspection
wes made of the tunnels on Oetober 4, The invert grinding and tunnel
cleamup were judged very setiafsctory, And since all ma jor work scheduled
for the tunnel sbutdown period had been completed, the contractor reduced
his work force from 500 men on September 30 to 244 men as of October 5e

On the morning of October 5, the downstream gate at the imbake
wag opened several inches, permitting water to re-enter and fil11 the
tunnel, After sbout two hours, it was reported that several lesks were
occurring et the steel bulkhead in the pemstocks, and several at the adit
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plug, Therefore, the gate was ordered shut and the tunnel was drained
once agaln, The contractor was instructed to correet the leakege by
repairing the steel bulkhead, grouting upstream from the bulkhead ring,
and re-grouting the adit plug.

fhen the tunnel unwatering was completed later in the dey, an
inspection disclosed extensive leakage on all sides of the broome gate =
probably, it was thought, becsuse the gate was not seated properly.
Arrangementa were made to cheek the gate every fifteen mimites, and report
to the Powerhouse In case the léakage became more serious. Later that
evening, grouting of the adit plug and caulking of the steel bulkhead was
begun. Grouting above the penstock bulkhead liner wes started the next
day. These repeir jobs were completed by the morning of October 7; all
equipmentlwas immediately moved out of the tunnel; the adit mendoor was
¢losed and bolted. The Eeat End gates were oﬁened at 11:30 a.m. and
tunnel-rilling began., At 4 o'clock thet aftermoon (with tunnel pressure
about 68 pounds per square inch) the bulkhesd ring showed no leskage,
and there was only & small trace of leakage at the adlt plug.

413 this time, work waé golng ahead on the surge tenk, with
the erection of forms for the next comerete pour (to elevation 848),

This pour was completed October 18, proving to be an exceedingly good
job, However, since the weather hed suddenly turned cold, difficulty
wag expected on future pours. The contractor was told that if the
unusuelly cold westher persisted, he was to use "selamanders" to protect
the conerete, and to heat the mixing water,

The surge tank was about half finished, On October 19, miners
were put to work on two l2~hour shifts removing tightrock from elevation
848 to clevation 856. This work was finished by October 22, A huge
gafety ﬁet had been inatelled before this work begen, to prevent debris

from falling into the surge tank, Reinforcing steel was placed and the
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steel form was raised for the next pour. The pourlng was done on
Octeber 25, to elevation 856, Work then went ahead on the removal of
tightrock and the placing of "re-steel” and forms for the next 1ift to
elevation 864;

Excavation Rushed 1n Foundation

In the Powerhouse foundation, rock crews atarted work early
in October to complete the remaining excavation, This work was done
on a 24~hour basis by two shifts working 12 houre each, Very satisfactory
progress was made, At the end of the month, the two shifts were reduced
to elght hours each.

During Oectober, the butterfly valve pit ares wag brought down
to the required grede, All that remained on November 3 was cleamp of
tunnel muck which had sccumilated behind the smell barricade dem used
by the contractor for water diversion, Some rock trimming of the wall
around the penstock entrance also ;Ould be done,

Removal of overburden (remeining from the General Construction
Compeny's eontract) from the area of Piers 2 and 3 was begun soon after
the middle of Oetober. This work was done in preparation for beginning
work on the rock trenches for pier footings. It was ggreed that the
contractor would take ouﬁ all overburden to elevation 461 at the
stipulated ﬁrice. He would drive necessary cribbing to thls elevation,
and if it became necessary to go lower, the City womld for all work below
elevation 461 (including cribbing) on force account. This applied to
wolls 2 and 3 exclusively; wall #1 was entirely the contractor!s responsibility
under Specification 895, By the end of the month, the mumber 2‘Fnd 3
footings had been excavated to approximsiely elevation 460, Excellent
progresa had been made, and it was expected that théy would be down to
grade after another week's work,

At the same time, the contractor wasibuilding forms for the
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draft tube elbow, and erecting the draft tube bulkhead gates. Foundstion

area rock in the draft tube elbow section was completely excavated by the

end of October. Consequently, cleaning work wes being done, in preparation

for placing the steel form and conerete, The form for the elbow section

was finished and was being checked by a survey crew, as November began,
Labor Disputes Hinder Progréaa

The penstock tunnel wans showing substantial progress by the
latter part of October., Grouting, drilling, and other grout work in
the invert (to Station 54) were carried on and completed late in the
month. Two invert pours were made, bringing the invert concrste to
Station 3 plus 86, In the week beginning October 3lst, two more short
sectlons of invert and one section of arch were poured, thus completing
the invert to the point where the steel lining starts. The sides and
arch were poured to Station 4 plus 49, The date was November 2.

Although most concrete work had been going well, a great deal
of trouble was experienced with the contractor's personnel during the
lest pour, The conerete foremen refused to take direction from the
City Light inspeétors, and he was backed up in this attitude by the
contractor's concrete superintendent. When the Project Manager finelly
intervened, the work went along fairly well for a time, but the foreman
econtimed to be reluctant to use the desired pouring methods.

Work on‘the Powerhouse service water filter system went zhead
during October. Filter tanks were moved into place.and piping work was
begun =~ the latter was more than half finished by October 25. Toward
the end of the month, however, this work began to lags by November, it ’
was et a standstill. Once in awhile, 2 pipefitter and a welder would work
there when there seemed to be nothing else to do. The installation waas

about 75% complete on November 1.

As an incidental "f£i11-in" job, Powerhouse slterations were belng
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carried on in the visitor's gallery. Cerpenters were laying out and
placing’the partition foundstion angles. Preparations were being made
to install a sound-proof pertition in the contrel room,
Contractor Revises Organisstion

Early in N@vember, the Guy F. Atkinson Company chenged their
orgenization for the Gorge Powerhouse Extension work from that of a
"ma jor project" to a "district job". This required the esteblishment
of a district office in Seattle, The projeet management was moved to
Seattle from the joB site. The Seattle office was given authority to
make the contract without golng through the main office in San Francisco.
The Atkinson Company vice president who had previously been in charge
of the project was tranarerréd to another assignment, The man who had
been area manager at the slte was put in charge of the Seattle office.
- And the contractor put a new construetion superintendent on the Job.

The contractor's work foree fluetuated between approximately
245 men (ﬁt the beginning of October) to 190 men (as of December 1),
During November, reductions in personnel were éontinualo

As work carried over into November, the surge tank pour to
elevation 864 was completed,.leaving two more 8~foot 1ifts neceasary to
bring the concrete above ground level on the lower edge of the tank, 4
negligsible amount of tightrock remained to be taken out, from this
elevation on up., On November 6, another pour was made «- to elevation
873, Miners were then put to work removing tightrock from this point
to elevation 880, Two shifte were doing the‘work, and soon the forms
were raised and the relnforeing steel was in place for the next pour,
the latter being mede November 16, The succeeding pour, to elevation
888, was made November 22, This was the last conorete to be poured in
the surge tank during the month, All surge tenk pours had come out

well, but unlesg progress was hurried, there was some doubt as to
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whether the tank would be completed by December 23, as planned.

In the Powerhouse work, the mumber 2 and 3 pler footing
excavation which was being done on force account was completed November
tenth, Immedietely thereafter, the erection of forms for concrete
placement in this area was begun., Toncrete was poured shortly before
the Thanksgiving weekend out, and work proceeded on forms and reinforcing
steel for the nexh pour, to elevation 486, |

The overburden excavation at pler #1 was started near the end
of NBvember, but made slow progress because the northwest excavationk
bank (next to the bridge) had to be held back by heavy timbering and
sheathing,

Progress was satiasfactory in the Powerhouse substructure, where
all but one of the foundation wallg were ins The remalning wall was the
one next to the raillroad bridge. Excavation of this area continued, as
the sidehill was cribbed up on November 25 to allow for installation of
footings.

During the early part of November, the contractor also worked
on the removal of denger rock from the Powerhouse foundation, in prepar-
atlon for draft tube pouring, After completlon of reinforcing steel and
form work for the lower half of 'b'he draft tube elbow section, the work
was checked by the survéy crew Nbvemﬁer 18, and the lower half section
was poured during the following two days. This pour had to be made with
particular care, because of the complicated form between the bifurcatign
of the draft tubes to 2 peint within six inches of the turbine metsl
linm'. Placing of re-steel and draein-piping for the top half of the
same section went on during the next week, preparing for the pouring
which would raise the section to elevation 482.5.

| Soundproof Partition Installed

The Powerhouse control room's scundproof, glazed metal partition,
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purchged from the E. F. Hauserman Company of Cleveland, Ohio, was
installed at the beginning of November by Frank L, Dizio, a general
contractor from Portland, Oregon. The instaliation was complete,
except for some additional reinforcing of the door jamb section which
had not been satisfaectory,

Work on the Powerhouse gservice water filter system began to
pick up early in Novembers After the filter aggregate had been placed,
piping wss lesk-tested and found satisfactory., A conerete curb was
installed around the tank area, to prevent damage resulting from water
running over the highroom floor, Sultable floor dreins were also put
in, The tie=-in to Ladder Creek was accomplished, After the middle of
the month, the Powerhouse system work was again at a standstill because
of a delay in floor-reinforcement plans,

The contractor sterted installatlon of the tank for Ladder
Creck water supply. Several loads of bulkhead steel were moved to the
plant area from East End, between November 14th end 23rd. Fabrication
was slated to start November 28, A check of the foundation site for the
weter tank was mede on November 21, and it was discovered that‘it consisted
meinly of sand, with slmost no rock. Additional tank foundation footing
plans were therefore required before this work could proceed.

After the last pour in the penstock tunnel {November 2) an
ingpection révealed that the concrete job was not entirely satiefactory.
The forms had been poorly fabricated, This situation was taken up with
the contractor's carpenter foreman and conerete superintendent., Both
promised to gee that the forms were strengthened.

Other tunnel work showed some improvement. The recurrence of
rock pockets in the concrete was believed due to insuffieient vibration.
Although the contractor was told to remedy this situation, some rock

pockets were found after the wall pouring to Station 4 plus 09 and arch
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pouring to Station 4 plus 49, These pourlings were made on November
tenth and fourteenth, respectively.

Sinee that time, reinforcing steel and forms were placed for
wall pourings to Station 3 plus 89.63, and arch pouring to 4 plus 09, and
then to 3 plus £9.63. These pours were made later in November, leaving
two wall pours and two arch pours remaining to complete the concrete
lining to Station 3 plus 18,59 (where the steel liner starts).

On the first of December, the comtractor started pouring the
Powerhouse draft tube to elevation 483.5, completing it late that night,
Powerhouse pour #93 was also started, but excessive water from a steady
rainfall made it difficult to maintain a uniform slump, It was neceasary
to constantly use the drilled holes in the forms to remove the water
which was sccumulating on the pour, Meanwhile, the contractor's miﬁars
removed the rest of the tightrock in the surge tank, and carpenteras built
forms for pour #17, from elevation 888 to 896.

Early the same day (December 1), the contractor was told to
complete the piping for the filter tenks, because their need was becoming
urgent, Penstock 21 was comnected to the filtered wabter system the next
day, and tenks #1 and #2 were flushed, The flushing process took about
two hours, A leaky menhole gasket was repaired in tank #1.

The excessively heavy rains were not only slowing the actual
work at Gorge, but they were zlso caused congiderable indeeclsion when
plens for the immediate future were belng considered, For Instance, it
was believed that the torrential rainfell would delay the pouring of
walls #2 and #3, B and C, The contractor did not have enough concrete
at the job site to make this pour. It was then declded he would haul
concrete by tfuck, providing the roand along Bacon Creek was paasible,
This road had been washed out and/or blocked by slides caused by the

heavy rains, “Meanwhile, carpenters were finishing forms for two pours,



37

the one in the Powerhouse foundation ares, and another one in Penstock 24,

The Powerhouse pour along 2, 3, B, and C lines to elevation 483
was mede on December 3rd, When pouring began, the temperature of the
concrete was 4 degrees, Hot water was added, and en average temperature
of 51 degrees was mainteined during the pouwr. Three salamanders were
used in thls pour, but they were not essentlsl because the weather
improved and the temperature rose, By the end of the day, a total of
150 enbic yards had been lald, and was now being finished off.

At thils time, a total of 184 men were listed on the contractor's
Direct Lebor Payroll.

On December 4, the contractor asked for survey points on
pour #15 at elevation 482,5, the draft tube at elevation 48,5, anmd
wall pours "1" and "A" in prepasration for additional work on these
sections. During this period, the contractor concentrated his efforte
on preparations for future work. No other pours were made until the
5th of December, when the surge tank was completed ﬁo elevation 896,

Also on December 4, a further check on the operation of the
filtering aystem showed that the valves would not regulate to the proper
differentiel, C. W. Cutler, Skegit Project Engineer, gave instructiona
to set the-regulator springs on the valves to between 20 and 55 pounds
of pressure. DBecause the velves apparently didn't have the proper
range for this purpose, a call was sent out for a factory representative.

The removal of material from the job was progressing at a
satisfactory rate. By the 5th of December, the contractor was excavating
along #1 line and "A" line to elevation 468 at the Powerhouse, And he
was mucking out Penstoeck 24 in preparation for pour #16. The Skaglt
Project Engincer set a sub-grade of 496 on the storage area, and relayed
this information to the contractor.

The main tople of a conference on December & was the Atkinson
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Company'a working schedule, It was learned that the contractor planned
to maintain a working arew of sbout 40 men, to work on day shift only,
during the months of Jammary and Februery, 1950, This decision was
subject to approval by the conmtractor's San Fransiseco office, If it
was not approved, they said, the job would be shut down until the first
of Marech, The contractor also announced that he did not expect to
finish the surge tank within the allotted time, but that he would make
two more pours there before the Chriatmas'holidaya.

No additional pours were made until December 8, when tunnel
lining pour #11 wes started. When finished, this would complete the
first of the two remaining sections of the tunmel.

Protective Measures Institubed

Winter had teken a firm hold on the Skaglt, as work became
inereasingly difficult and slow~moving, The contractor experimented
with several proteclive measures designed to ghyrd the new conerete
pours, He placed a salamander on the most recent pour in the surge
tank, His intent was to get heat into the forms by attaching welding
machines to the steel, The tops of the pours were to be covered with
dirt or straw. It was believed that the two~inch wood forms would
provide added warmth to the sides of the pours.

The contractor!s request to use the "V'-type metal seal,
instead of the "N'=type shown on the drawings, was approved on the
pinth of December. This type of seal simplified the construction of
forms for the pours,

Some force account work was required December 10th, Solid
granite was discovered at the "A" line betweem "1™ and "2" line, and
two li-foot holes were drilled along the "A" line to determine the
minimum depth of exposed rock,

The contractor wes informed on the 12th of December that the
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City wanted to have the north erenme rail footing (at the storage yard)
finished and the rails installed, before the crews went out for the
Christmas holldays. The crane contractor would be ready to start the
assemby immedietely following the Christmes vacation. At the same
time, the contractor was told not to pour egainst frozen ground, He
rroposed to thaw out the foundations if the cold weather contimied,
The City egreed that the bulkhead aléng the #1 line could be left in
rlace and poured againgt, if the contractor would stand the expense of
extra conerete,

Exeavation for the foundation of the north wall of the Power-
house (between lines A and C) disclosed the presence of good rock, The
discoveryy prompted the contractor to request a change in the execavstion
step lines, Ve algo egked permisaion to pour to elevation 472,5 in one
1ift. Following a discussion with the Skagit Project Engineer, it was
decided to shorten the steps of the footing, rather than dig deeply in
the rocke. Subsequently, the contractor was given permlssion to pour to
elevation 472.,5 in one 1ift, providing the pours were stopped at places
designated by the City, and providing they were held long enough to
ellow for shrinkage of the concrete.

By the middle of December, another pour was completed in the
surge tank, This brought the elevation up to 9Q4. With this pour, a
totel of 144 fett of conerete had been poured, with approximetely 56
Teel to go, before the surge tank would be finished, At this date, the
lower edge of the tank wall was about 19 feet above ground level.

The north crane rail footing was poured et this time, with
& co¥ering of paper and straw to protect it from the tempefature changes,

An average of 80 men were employed throﬁgh the mouth of
Decembers The lower half of the draft tube was poured during the 1asf
half of the month, and the floor slab for the butterfly valve was sterted,
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A rether extensive overbreak in the floor slesb ares required a consid-
erable amount of extra concrete, in order to reasch the proper elevation.
Two=lionth Shutdown Announced

In late December, the contractor gave definite notice of an
intention to shut down his operztions at Gorge during the months of
Jamery and February., A small erew waes set to return to work on the
third of Jamary to backfill behind the walls and plers at the Power-
house and, at the same time, complete as much of the Ladder Creek supply
tank as possible,

Rotetrol excitation equipment to replace the exciters on
generators 21, 22, and 23 were purchased frém Westinghouse Electrie
Corporation during December, Cost of the new equipment was $26,412.00.
In addition, a contract in the amount of $187,171.60 was awarded to the
same company for bus structure, ewitch gear, and unit sub-statlons for
the Powerhouse extension, This equipment was detalled and provided for
in Specification No., 958. _

Before he shut down for the holida}s on December 23, the
eontfactor completed pouring the floor slab under the butterfly valve;
poured the footings for the Ladder Creek supply setitling tank; finished
the pour for the floor sleb over the draf't tube; and finlshed the pour
#14. The latter was the wall on Iine "1", lines B and C to line "2" —
2]ll to elevetion 483.,62. In order to maintain the temperature in the
pours, the contrector found it necessary to keep a small crew in constent
attendance, firing the sslamenders on the new concrete. At the mixing
plant, the econmtractor had difficulty preparing batches because of the
frozen aggregate and too-cold watero

By the end of 1949, the contrector had completed 65% of the
excavetion for the Powerhouse, with a total removal of 3,456 cubic

yards. In sddition, the conerete sub-structure was 94% complete, and
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the surge tank was 86% complete, with the latest pouring bringing it
to elevation 904,

_ In the penstock tunnel, the last pour had been made. The
conerete 1ining had been completed to Station 3 plus 18, where it jolns
the steel liner, _ _

In the area behind the contractor's camp, 100-feet of track
had been laid on conerste footings for the ingtallation of a 50-ton
Whirley erane,

This crane, incidentally, was at the Swan Island Shipyard in
P;rtls.nd. It bad been purchased by the Clty from the War Assets Adr_nirp
igtration for $21,000,00. A contrsot was awarded to the Morrison~Kmdsen
Company of Portland to dismantle the crane at Swen Islanri, trensport it
to Newhalem, and assemble it on the slready-prepared footings.

Purchese of this erane had been made in Oetober, 1949, but when
it was reelized that moving the crane and preparing the areas for its
looation would take longer than expected, a request was made to the
War Asgsets Administration to leave it where it was for awhile longer.

In the meantime, the Swan Island Shipyard facilities were purchased by
the Port of Portland, and the request was forwerded to £hem, The
extension was granted, and it wes expected that the crene would be moved
shortly after the first of the year. The bid priece on this work, as
submitted by the Morrison-Kmudsen Company, was $17,494.00.

Just after Christmas, 1949, several small slides blocked the
Skagit River Railwey above Newhalem, for varying periods of time. These
were all cleared away by the end of December, however, But south of
Newhzlem, approximately 100 feet of track belonging to the Great Northern
Railroad wes washed out, CN's Chief Dispatcher estimated that repeirs
would be made, and rails re;placed, by the 10th of Jama:ry.

When the contractor's smell orew came back in on Jamuary 3, 1950,
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he found the Job sovered with snow, and the well frozen solid. So his
fi:_'st efforts were the removal of snow from the work site and tha thaw=.
ing out of the water lines. It was exceedingly cold. Work was very slow,

Untll Mereh, when pouring would resume, the contractorts limited
- crew would backfill around the piers, finish the Ladder Creek tank and
the concrete crib protection wall, and strip the forms from the last
pours made in December, Aside from that, all that remained for the
contractor wes a periodic check of the concrete!s condition,

When the forms were removed from tunnel lining pour #12, a
small rock pockef wes found on the right sides This was Jamery 7.

The contractor set to work repairing the pocket by plestering, He was
stopped by the City inspector and told to wash out, chip, and drypack
the area, Chipping and drypacking the defective areas of concrete is
the best insurance for a properly-reinférced, strengthened wall, it was
pointed out.

The contractor was stripping forms and preparing for the laying
of concrete, when & severe storm struck on Jamuary 12, bringing high
winda, blinding snow, end intense cold, All effective work halted until
the sixteenth, when the storm moderated and the contractor was able to
put 2 small crew back on the job, Low temperstures continued, however,
and workers were plagued by sudden heavy snowfalls.

Progress was very slow during this period, and the crew of 23
men dld what work they could on backfilling, finishing in the tunnel,
and completion work in the Ladder Creek supply tank, On the 18th, the
Skagit Project Engineer 'boid the contractor he could stop work on the
Ladder Cresk tank until such time s&s the weather would permit a reasonable
rete of progress. The supply tank was a force acecount item, and slow
progress = no metter what the cause =~ would raise the cost of its

construction,
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Reguest for Pump Removal Denied

About the middle of Jarmary, the contrsctor asked permission
to shut down the pumps used for unwatering the Fowerhouse pit. This
would allow the pit area to £111 with water, because there was extensive
geepage, The Skagit Project Engineer, C. W. Cutler, refused the request
for the time being, since there was a definite possibility that the
flooding water would cause sluffing away from the east bridge pier.

The City was especially interested in getting the concrete
protection wall eompleted before spring, and this matter was taken up
with the contractor. The contractor replied that he would try to get
the crib wall in, as soon as the weether moderated, But, he added, the
rest of the work would bé shut down until March 1.

Some cement finishing was done in the penstock tunnel during
the middle of Jamusry, but a sudden worsening of the weather on the
20th cauged a shutdown of all operations, With temperatures skidding
to the zero mark, end snow piling ever-deeper on the site, all work was
parelyzed, Only the care and maintemanoe of equipment could be done.

The new 3000-3917 KVA Core-Type Transformer (for installstion
in the Fowerhouse) arrived at Newhalem on the 21at of Jamary. Inspection
discovered & cracked shell, This damage was first investigated when oll
was seen on the bed of the flatesr carrying the transformer. A closs
inspection showed that tﬁé eil was lesking through hair-line eracks next
to the point where the tube~cooler headers entered the tanke They
appesred to be just outside the backing plate which was installed inside
the tank.

Following & report to the Westinghouse Electric Corporation,
supplier and shipper of the transformer, a representative arrived to
survey the damaged equipment. It was deeided to ship the transformer to
Seattle for repeir, since facilitles at Newhalem were inadequate for a
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ative to check the condition of the transformer, but accepted the report
of Westinghouse and City Light,

Very little progress was made on contract work during Jamary,
Except for the unwatering of the foundatlon area, work was at a stand=-
still, The average mmber of men on the job was 17.

The weather contimed to be severe during the first part of
Februery, and it was not until the 20th that the contractor was able to
resune limited operstiomns. In the meantime, the American Plpe and Steel
Company of Portland began fabrication of the plate-steel penstock liner
for Unit 2,. Part of this work was to be done in Portland, the remainder
at Newhalem, IL was decided to move the manhole to a point 12~feet 3~inches
from the upstream end of penstock section #11. Original plans called
for instsllation seven inches closer to that point, It was intended
for these seetions to be formed and shipped to Newhalem for final
fabrication., This was to be done in time for the work to be done by
the prime comtractor, and was scheduled to begin near May 1.

When the contractor came back to work on February 20, he began
stripping forms from the draft tube pour. And he was cleaning up the
srea, preparatory to starting construction of the main phases of the
project. Representatives from the American Pipe and Steel Constructlon
Company errived to make arrangements with the Atkinson firm for the
fabrication of the steel liner for the penstock. The Portland group
expected to start unloading at the railhead about March 6.

By the end of February, some surface grouting had been completed
in the Powerhouse foundatlon, and holes had been drilled and were being
water~tested for pressure grouting. While grouting holes 1, 2, and 3,

a considerable amount of return was caused from holes L-to-8, It was

necessery to wash out and re-grout all these holes.



45

Begides grouting, the contractor started excavation of the
cofferdam (dovm to elevation 500), and.was about ready to start the
next pour over the draft tube (to elevation 487.50).

By the first of larch, the contractor had increased his work
force to 95 men and was going ahead with pressure-grouting in the
Powerhousg foundation, Holes 6, 7, and & between lines "1" snd "2"
and C and D walls were grouted and tested, The bench at elevation 495
atill had to be grouted. ‘

The manhole which had been proposed for the floor of the
sump pump room was found to be too small for practical purposes, So it
was decided to use an Olympic Foundary Standard llodel No, 5779 which is
30 inches in diameter, allowing a 29-inch insige opening,

The contractor also resumed excavation in the tumnels, The
bottom of the adit tunnel had been removed to elevation 516, all the
way to the conerete plug and the invert of the penstock.

The American Pipe and Steel Construction Company began to
organize and gather their fabrication facilities early in liarch, By
the 15th, they were unloading the firsi section of the steel liner for
the penstock., The material began arriving regzularly in Wewhalem from
Portland,

ihen the forms were removed from the walls which would form
the interior of some of the rooms, it was discovered that the surfaces
were, in many cases, unsatisfactory, The contractor had used inferior
Iumber for his forms, causing deep grains and scratches to be preserved
in the concrete., The contractor was instructed to use a beﬁter grade of
lumber for his forms.

The top pour over the draft tube was made on larch 8, This
pour was being worked on during the morming of the 10th, when temperatures

ranged four-toefive degrees below freezing., The pour was left unprotected
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and it was not mown immediately whether it had been damaged. A con-
giderable amount of lalitance was found on the surface, requiring several
hours of additional washing,
Pouring Continues in Sub-Structure

Shortly after the middle of March, two additional pours were
made in the Powerhouse foundation, The first pour was #15, the floor
slab from line "1" to line "A", and line "1" to 21 feet east of line MCN,
The second pour —- #19 — was on lines "2", "3", and "B" between construction
joints in wall "2" and "3", This was at elevation 496, and included the
12-foot curtain wall, Both pours were completed by Harch 20, and prepar-—
ation was underway for the nexht two pours. The new pours would be for
walls extending from the old Powerhouse, and the walls around the bubter-
fly valve room, Because he wes pouring walls which would be the interior
gurface for Fowerhouse rooms, the contractor was reminded again that he
was using a poor grade of sheathing for his forms, FHe replied that
the lumber he was using in the wall forms was grade #1, or better.

The surge tank had been left untouched during the Decemberwto-
March shutdown, Now he focused his attentions on the tank, The final
December pour had been to elevation 904, Carpenters began building
forms for new pours,las work wes also being done on the ladder section.

In late larch, the American Pipe and Steel Construction
Company crew set up the first half of section two of the steel penstock
liner, These were drawn into alimmment for welding, A representative
of the Linde Air Products Company arrived to adjust the Unionmelt
machine and make a test weld, The first machine weld was made on the
24th of Harch, From all outside appearances, the weld looked satis-
factory, All welds were to be X-Rayed, to assure the quality and strength
of the weld,

When additional welds were made of the 27th (March), they proved
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to be rough and irregular, It was decided to suspend all welding work
until radioepraphs cculd be made, A few days leater, it was discovered
that the XZ-Rays had been under-exposed and would have to be re-taken.
After they had been inspected on the job, the X-Ray negatives were to
be studied in Seattle. As larch ended, sections 3-A and 3~B were being
set vp for aligument,

Pressure grouting had been completed in the Powerhouse founda-
tion and was moved to the cement sections of the penstock., Grouting
began at Station 4 »plus 82 and was performed to Station 5 plus 18,

Several tight holes were discovered while moving toward Station 1 plus 54.
By April, grouting in the tunnel had moved to Station 5 plus 70,

In the foundation, meanwhile, excavation of the erib wall near-
est the Powerhouse was completed, and the main foundation ares was 72%
complete, Concrete pours in the extension had heen completed to elevation
496, and the backfilling of the concrete crib had reached elevation 478,

The contractor for the fabrication of the steel penstock liner
had completed construction of his fabricating area (at the job site) and
wag rushing minor repalr work on the Gantry crane, 2L part of one section
of the steel liner had been welded and Z-Rayed,

The fabricating firm finished welding the fourth leg to the
crane early in April, completing repairs and modifications, Hany diffieulties
were being had with the I-Rays, If not under-exposed, they were over-—exposed.
The thrust rings were hand-welded for section 2-C, after X~Ray negatives
proved failures egain,

While this was geoing on, pressure-grouting continued in the
penstock tunnel, By the 5th of April, the contractor had finished the
first-stage grouting, and was drilling at “tation 5 plus 81 for second-
gtage operation.

C. W. Cutler gave instructions for resuming work on the supply
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settling tank on ladder Creek, The conbractor told the Bkagit Project
Engineer that the tank would be completed by April 10, TWhen April
ended, the tank had still not been finished.

Sections #2 and #3 of the steel penstock liner were finished
by April 11, After the installation of spiders recently brought in
from Portland, both ends of section ’3 checked within one-eighth of an
inch, A new I-Ray machine was used to take pictures of seétion #2. It
wag decided thet on-eighth of an inch was not sufficient for rowmdness,
The Skagit Project Engineer interpreted Specification 905 {fabricetiom
of the steel penstock liner) as meaning that the ends would be round to
within one-sixteenth of an inch on the radius, And these sectlons were
to fit together within one-sixteenth of an inch on the surface,

C. W, Cutler halted asgembly work on the steel liner until the
contractor used such equipment as would exscute the job according to the
gpecifications, American Pipe and Steel Construction Company crews had
begun agsemblage of the liner without the benefit of spiders or trams.

Officials of the fabricating firm said‘buckling of the liner
at weld pointe could not be held to within one-sixteenth of an inech.
They also said they had not been in any particular hurry to finish the
liner above groﬁnd, because they were planning to sign a contract with
the Atkinson Company which would allow final assembly of the liner in
the tunnel, The Skaglit Project Engineer reminded the fabricators that
their contract was with the City, and that that contract called for
assembly above ground,

The fabricators then asked what the City's reaction would be
to & half-inch variance at the welds, The Skagit Project Engineer told
them they were bound to the one-sixteenth of an inch called for in the
contract and that this requirement would not be walved, despite the fact
that the firm had counted on such a waiver when submitting its bid.
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To add to the difficulties, a strike prevented use of the
welders needed for the fabrication job, The contractor said that ancther
reason for slow assembly was the fact that he could not get qualified men
to work on the job,

While sections #2 and #3 were being checked for proper alignment,
section #1 was placed on the rolls and prepared for welding,

Speed=-Up Urged in Tumnel Work

Near the middle of April, the contractor was told to speed-up
his work schedule for the penstock tunnel so he would be able to accept
the steel liner sections as they were finished by the fabricator. The
Atkinson Compeny had planned to pour the invert only as far as the adit,
It was pointed out to the contractor that the invert should be poured
past the adit intersection because the liner would be dropped straight
down at that point., Otherwise, they would not be able to handle the
liner as soon a3 was required, According to the contract, it was the
contractor's responsibility to teke the liner sections as soon as they
were assembled,

In other matters with the contractor at that time, the City
suggested that the Atkinson Company alternate the varlous trades at
work on the forms and stagger the different phases of work., This would
enable the construction of several forms gimultaneously., Too much
concentration on one pour caused considerable congestion among the crews.
Crews often had to wait untll the preceeding sroup had finished their
portion of the work, before they could begin,

In preparing for pour #17 (floor slab =nd beams), it was found
thet beam steel was toa long, It wes decided to cut those bars which
were too long to be bent beck into adjoining beams, The pour was made
on April 12th, with good results, (Twenty yards of this pour were charged

to the contractor, in lieu of his forming & closed sectlon on line #7.)
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At the Iadder Creek water supply dam, the contractor planned
to place a small cofferdam above the dam site, with a fluﬁe to carry
water over the dam work, A rainmaker pipe would carry water to the
Newhalem water supply system., Atkinson was informed on Aprll 20 that
the rainmaker pipe by-pass from above the site would have to be installed
first, because the Newhalem water supply would have to be malntained
unpdluted,

On the 2lst of April, City inspectors discovered that the
contractor's cement finishers were using a cement wash for covering up
ground éurfaces. Cement washing was not called for by the specifications,
Because cement wash peels, if used as a cover-up surface, the contractor
was ingtructed to smooth the surfaces by grinding end chipping, and to
stop all work with the cement wash,

The Resident Engineer, J. U. Mattlla, discused work progress
with the contractor on April 21, The contractor said le was expecting
to hire three or four additionﬁl laborers, This appeared to be insufficient,
in the mind of the Regident Engineer, who reminded the contractor that
he was short of labor for clean-up work, short of iron workers for the
re-gsteel work, and was already far behind the schedule submitied during
the winter of 1942, The contractor countered by saying\the schedule
- submitted earlier was merely a tentztive cne and was therefore not
strietly binding, The Resident Engineer then pointed out to the contractor
that the later portlons of the contract schedule were heavily loaded with
work and that, if operations were allowed to fall behind, there would be
no time to make up lost labor,

On the 24th of April, permission was requested of the Seattle
office to pour the butterfly valve pedestals at the same time the butter-

£ly valve-room column was poured., This procedure would aid the contractor
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considerably. Permission was granted,

4 group of five army engineers visited the job site April 24,
and were shown the Skegit projects by City officials,

Wall pours #29 and #31 were made on the 26th of April. The
contractor made these pours at six olclock in the morning, If these
were to be the forerumners of other future early pours, a re-scheduling
of City inspectors would be necessary, There didn't seem to be any
advantage in the early-morning pour, since such work could be carried
over to swing shift, Inspectors! schedules could accompdate late pours <<
easiéy than pours made at daybreak, The contractor agreed,

Menpower Shoirtage Discourages Progress

At this point (late April), the contractor was four pours
behind schedule, lagging in the concrete crib placement, and behind in
the surge tank congtruction apd cleanup work., BEnough steel was on hand
for pours #32 and #33, and the steel for pour #3/ was due April 28,

It was discovered, during discussions of job progress, that
the contractor did not have enough steel on hand to warrant working a
full swing shift crew. And it was necessary to employ a full crew on
swing shift in order to maintain the rate of construction.

The contractor was told that the City expected progress
according to the schedule submitted previously, inasmuch as other work
along the Skaglt was contingent on these plans, The City requested an
estimate of the additlional manpower which would be required in order to
keep up to the schedule. On the 27th of April, the contractor reported
168 men on his payroll.

On April 29, Marine-Industrial (Atkinson sub-contractors)
installed the "AY frame in the old construction tumnel to handle the
penatock liners for the new tunnel.

A great deel of coneern was being shown at this time over the
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progress of the laddsr Creek supply tank, It was the City's desire
to have this completed by the end of liay, In addition to the fact that
he was performing the job with an insufficient working force, it was
discovered on April 29 that the contractor was taking welders off this
job to be used in the tumnel, He was therelipon requested to employ a
steady force of welders at the supply tank ~ a force zecount job,

By the end of April, the American Fipe and Steel Construction '
Company had completed the fabrication of liner sections #3, #4, and #14,
Section #2 was 75% complete, and section #13 was Q0% finished.. Also,
sections /4 and #12 were almost half done, Those sections which were
completed had veen X-Rayed end found satisfactory,

By the end of April, Atkinson had completed pours #32 and #33
in the Powerhouse foundation, and #21 in the surge tenk (bringing it to
elevation 920), The Powerhouse had been brought up to elevation and was
now ready for the pouring of the slab under the transformer banks,

Cleanup work in the tunnel was being rushed, in order to be able
to pour the invert from the adit to the portal early in lay,

The contractorts last action in Aprll was the assignment of
a two-shift work forece to the ladder Creek supply tank, with welders
providing the bulk of the force, With this development, completion of
the supply tank was expected early in May.

Work Shows Some Progress

The tunnel invert from the adit to the portal was poured on
lisy 5th, with pouring begimning on the Ladder Creek dam during the same
day. The Resident Engineer had some difficulty expediting this work, having
to work some crews overtime, But the possibility of warmer weather called
attention to the fact that an increase in the water run-off would endanger
the portion of the dam already completed.

On May 5, section #1 of the steel penstock liner was moved from
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the American Pipe and Steel Construction Company's fabricating vard
-to the north of the portal,

Yo work was done Iy 6~7; it was the contractor's weekend out,

By the middle of ilay, Powerhouse pours #354 znd 37 were made,
Tour 427 wos made in the surce tank, (%254 was & conbinuation, Beeause
of wet conditions, pourins took two days.) Floodin= waters stopped 211
work on the Ladder Creel supply tenk for a time, but the water receded
slowly and work was resumed durin~ the last week of the month,

Work on the placement of the steel liner was rushed durin~ this
period, 7ith sections 12, 13, and F14 in logitudinal vositions beine
jacked inte alizmment, Section ¥1, which had been moved to the tummel
portal previously, was not put inte vosition at this time because the
contractor hed not completed cleanup and placement of surporte,

3ection 2 of the steel liner wmas lowered inte the hele on
iy 18, tub because it had been lowered in o reverse position, it had
to be 1lifted ont and turned around, It ras expected that the contractor
would be able to pour backfill in sections #12, /13, and 14 by the
first weel of June,

Jhile this activity was takine place at the Gorge Powerhouse
oroject, the Corge Diversion Dam was completed,

Returnine to work after the lons weekend, the contractor took
soundings at *the tailrace and found that nearly *+hree feet of naberial
had sluffed hack in front of the scuth =2te, between piers & and 7 at
elevationtts, The contractor wanted to leave this material wherc it
Loy, believing it wonld wash away when the zates #ere opened for water
throuzh Unit 24, Since this was a considerable amount of material,
the Skaszit FProject Dngineer, €, ', Cutler, ihought it should he talen out
to grade, Consequently, the contractor was instructed to malze the

necessary excavation,
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Faulty Wall Forms Still In Use
On June 4, 1t was again necesgsary to remind the contractor
about the quality of lunmber he was usinz In na’nr the forms for con-

crete wall pours, In pours #40 and #41, he used lumber conzisting of

approxinately 30% henlock and cedar, instead of fir, Hemlock was nob

-

sultable for this purpose becazuse of its tendency to dry out, shrink,
and warp, causiny uneven forms, It was called to the sbttention of the
contractor that the speciiications stated that the Iumber used Tor the
concrete forns should »e of fir, o, 1 zrade or hetter, Fallure %o
procure fir for this work was the restlit of a shortage of that type of
luntber, according to the coniractor,

Instellation of the penstock liner was halted June &, when the

o

contractor notified the Oity thot his sub-contracter, larine-Indusitrial,
allieged that sections F1l and U2 were off gradc nnd sould hove to be
lovered, & check by the Resident ingineer showed that 17 errors on the
grade were made by the contractor, except for one aprnesring st the portsl
end of section /1, This latber error was caused by the failure of a
survey crew to chanre the pumch rarks (on a railrosd iron bench mark) from
one foot to 99 foot, Consequently, this end of the section was slaced
too high, Iliowever, the wedzes were loose under the front end of section 71,
causing it to shift durdng the placins of screw jacks and welds, It wounld
have to be re-alimed before plocing the concrete, awmrray, This particulsr
error was of little consequence, since i% was discovered before the section
was placed,

it a June 12th conference betmeen City Idizht officials and the
contractor, G, .. Cutler tentatively agreed to pub the lowering of the
section on force eccount, pending the result of further survey checks,

The main Tloor slab, and the beans between line "3" and UM and

line "1" und "AM cere poured to elevation 515,75 on June S, This pour was
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left in a rough condition and it was necessary to ask the contractor

to put on some men to smooth out the top, Carpenters removing the
two-by-four starter wall cross~ties and the two-by-fours holding stub
re-steel on part of the pour had to be taken off, because this activity
would loosen stubbed re-steel in the partially-set concrete,

On June 13, plans were made to start finishing the floor
surfaces in the switchgear room end the fan room, elevations 499 and
485 respectively, Because it offered little opportunity to conmtrol the
wix, the contractor's proposal to use & small 4~yard portable mixer was
cancelled, Inspection of the floors showed quite a bit of sludge on
the floors, and a lot of cement-finishing work to be completed before
the contractor would be ready for finishinz, It was decided that if
floors could be made clean enough by other methods, sandblasting would
not be required of the contractor,

Pour #41, scheduled for June 16, was almost cancelled when it
was discovered that the contractor did not have one~inch and li-inch
extra-heavy pipe for the Gemerator 24 COs lines, This pipe could not
be obtained on short notice, so it was agreed that the combractor could
use steel tubes in the pour, if the pipe was of a size which would permit
the insertion of the proper pipes when they became awailable,

A check of the walls on June 16, showed that the ™" line wall
form was 5/8" out, and 2" line wall was 1/2" out, On the "EM line error
it was found that the carpenters had measured 1.,3' instead of the correct
1t.3n,

While assembling the folding doors for walls "D" and "2% on
June 17, it was found that the doors would not fit as shown on the plans.
It was discovered that the shop plans were in error, since the hinge-backing-
strip hit the top door shield, The contractor, upon instructions from the

Resident Engineer, removed the 3/8" and 23" bacldng-strips, and cut $* off
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the top edge of the door, After this had been done, the door fit was
satisfactory.
lack of Plans Delays Tank Work

Tadder Creek was still et flood stage, when a check showed
that the aree in front of the dam and intake was filling with gravel,
It looked as thoush some changes in design would be necessary to
insure the satisfactory operation of the water supply system, lack of
plans for the tank protection house delayed work on the proiect,

The total sbesence of cooperation between the contractor and
the subcontractor increased the problems attending the placement of
the penstock liner and pouring the timnel backfill. The contractor
wanted to get ready for pours in sections #12, 13, and /14 on June 20,
but the concrete inspector said he didn't think they could make concrete
flow under the section, Trying more head on the other side didn't work,
so concrete had to be poured from the other side without assurance that
the invert would £ill,

Some difficultr was encountered in placinz section 4 and #5
in proper alignment., In spite of considerable adjustment and calculaﬁion,
section #5 could not be made %o Fit. After extensive study, it was decided
by the Skagit Project Engineer (on Junme 23) thzt the ends would have to be
cut to make the seetions fit,

4 City light survey crew was called upon to help the contractor
at the surze tank, on June 23, The contractorts surveyors had given
steel crews an elevatlon for the placing of re-gteel which they counter-
mended the next dsy with an elevation 2¢" lower, Consequently, the steel
crew had to cut 24" off the steel they had already set.

As a result of this, the normal relationship existing between
the crews had deterlorated to such an extent that the contractor felt

moved to request a City Light survey crew to ascertain the proper grade.
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This measurement involved shooting level from & bench mark 10-feet
from the tank, to the tank, then chaining up the side to the top.

As work moved into the last weeks of June, the contractor
concentrated his efforts on pours #41, #42, #45, and #46 in the sub=-
structure of the Powerhouse, and #25 in the surge tank, The septic tank
on line "1" and "A" was poured on June I15th. The 515 elevation slab,
"N fo WEM gnd 2% to "7, was poured on the 17th, The surge tank was
poured to elevation 952 on June 18th, and the tunnel portal recess to
the spring line was poured on the 20th, Construction was begun on forms
for pours #45 and #46. And following sandblasting and cleaning, the first
bonded floor pour was made in the fan room on June 25th,

Plans for the 12* X 100! shed, which was to be placed 30~feet
north of the railroad tracks opposite the 100~{oot crane, were forwarded
to the contractor on the 26th of June, This area required additional
£i111, and arrangements were made with the contractor to supply this {il1
of piterun gravel at §3.00 per cubic yard, A chenge order covering this
work was prepared in the Seattle engineer office.

Sy the end of June, pour #4454 (econsisting nostly of walls at
elevation 515,75 to 525,75) had been completed, and was being finished
down. Sectlon #6 of the penstock liner had been set to line and grade
in the tunnel, and final fittince were being nade on sections #5 and #6.

Ko progress was made on the project from June 30 to July 5,
this beinz the Tourth of July holiday weekend,

Hot weather came to the Skazit during the first part of July,
causing melting snow to add to the water behind Roas Dam., It was expected
that woter would shortly leave the spillways, creating a minor flood
condition downstream, As a precaution azainst such sn eventuality, the
Skagit Project Engineer instructed the Atlzinson Company to place riprap

under the Fowerhouse railroad bridge and at the end of the concrete crib
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to protect these han':s from cuttlnzs by the flood waters., The contractor
bezan placing this riprap on July 6,
Construction Started on Protection House

The contractor hegan buildin~ the protection house for the
Ledder Creek supply tank on the 6th of July, Only the lumber had arrived
for this work, however, with the aluminum roof—sheetiﬁg and doors due to
errive by July 12, The dressler couplings had not arrived, and work was
at a standstill on the six-inch waterline,

Pour #45B was started on the 6th and finished on the 9th of July,
This particular pour consited of several walls and keyways. On the "D
line of pour #454, it was found that sand seams had developed as a result
of over-vibrating which forced water through the small seams in the 2-inch
tongue and groove removable panels,

The lack of an édequate welding force was still delaying the
comﬁletion of the steel linersj consequently, the pouring of concrete
for the tunpel backfill was also slowed. ‘there adeguate performance of
the job required at least eight welders, the subcontractor was employing
four, Atkinson promised to take the matter up with his subcontractor
in their Seattle office,

lork on pour #46A, gtarting on the 10th of July, wes continued
on the 12th at the "C" 1line and retainer wall, Too much curing water,
running dowvn from the upper floors, prevented the contractor from
successfully laying the hardening compound on the bondéd floors at the
485=foot level, It was necessary to hold the work over until the next
day, to let the floors dry.

A number of parts for the Westinghouse generator #24, including
poles, coils, and punching (spider), arrived on the 13th of July and were
placed on the siding at the crane storage yard., These were to be unloaded

and stored in the shed which was being constructed in that area.
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Work Begins on Superstructure

By July 19, the contractor was well along with work on the
superstructure, having completed wgll pours #464 and #46B to elevation 532.99.
In addition, sections 5 and 3 of the retainineg wall and the catch bagin
had been poured, In order to push the work so it would be possibvle to
" deck over the roof by September 1, the contractor made plans to employ
a 111 two shifts on the conerete powring. When carpenters became
available for form~making, the contractor expected to put on a third
shift, Instellation of grounds and metal laths was started on the north
wall oflthe old Powerhouse on July 17, 4And with the exception of paint-
ing, sections #12, #13, and ?14 were complete., Sectioms #1, #2, and /3
were more than 95% complete, sections #4 and #5 were 90F% dome, section #6
was 755 complete, and sections /7, 8, and #9 were half finished, The
last sections to go into the tunnel, #10 and {11, were 55 and 4LO% done,
respectively. The contractor pul three welders on each shift, and progress
was pilcking up,

The Dressler couplings had arrived during this activity, and
work had gone shead on the é=inch water pipe, Framing on the 12' ¥ 100!
warehouse was complete, and the top and sides were being placed, lleanwhile,
the ‘lestinghouse equipment was being stored on the dunnage floor,

With the intention of accelerating the work in order to meet
the September lst date (when the Westinghouse contractor would begin
installstion of electrical equipment), a conference was held between
the contractor and City Light officials on July 21,

The contractor outlined a program calling for itwo full shifts
to work on the concrete pours., It was suggested that they drop off the
valve house section "C" to "D" lines, By this move, the contractor believed
he could get the building up to the stage where roof trusses would be in

place and the roof could be formed, This would allow the Vlestinchouse
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contractor to start.his work on schedule, The City gavelpermission
for this change, but requested that the contractor's proposal for the
constructlon joints along "D¥ Iine should be submitited to the design
office for study.

Aecording to the above scheduls, the contractor would concenw
trate on completlon of the wall sections next to the old Powerhouse,' and
rool protection in this area, Then, the temporary protectlon wall could
be removed and the crane could be brought into the new section and used
to start the Westinghouse and turbine work, The existing crane was
being considered for this work, Installation work which would be per—
formed by the new crane could be made at a later date,

In an attenpt to speed up the pours, the contractor asked
permission on July 22 to strip the forms from the pours before the
required 24 hours had elapsed, He said he had been interpretfing the
2~hour period as beginning from the time the pour was started, instead
of from the time when the last concrete was poured., Waturally, the
City war interested in maximum speed at this juncture, so the Resident
Engineer granted permission to remove the forms sooner thaﬁ 24, hourg
from the actval pouring, providing that no damage to the concrete would
result,

By July 22, the downstream sections #1, #2, #3, and #4 hed
been poured. A large void over sectlon /2 was filled with considersble
difficulty, and when done, it wus not certain that the pouring had been
complete in this area, With these pourings, the tummel was progressing
steadily toward intersection with the adit, where the final closure would
be made with the laying of section #10, This was the section containing
the manhole to provide aoccess to the penstock for inspection purposes.

On the 26th of July, the contractor began applying the first

coat of stucco to the north wall of the existing Powerhouse, On the 23rd
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C. W. Cutler had approved a plan to place extra steel in the north wall
of the Powerhouse, to form backing for the furring channels for stucco
and plaster between steel H-beams and the existing concrete on the "Dt
line, Iiletal laths were attached to the wall before stucco was spread,

Before the crews went out for the weekend of July 29-30, the
contractor finished pour #47A, a series of walls in the superstructure
along lines "C%, "D, and "M®, He had started pour #47B, walls on line
"1" and "EM, and keyways on lines "D" and "CW,

By the last of July, concrete in the immediate structure of
the Powerhouse extension had been poured to approximately elevatlon 544.
The bonded finlsh had been applied to the concrete floors below elevation
485. Concrete stairs had been Iinished to elevation 491, The new roof
slabs of the old Powerhouse had been poured, and the structural steel
with metal laths set in the north wall were receiving the first coat of
cement stucco.

At this point (Jate July), alterations to the old Powérhouse
were 05 complete,

' Surge Tank Almost Gomplete

The contractor was nearly ready to powr the first 1ift of
conerete vhich would close up the temporary skyhook access way on the
surge tenk, The extension ladder, platforms, and float well tube had
all been finished by the last of July,

The north refaining wall in the yard, with duct bank manholes,
had been poured and some backfill had been placed‘in the rear of the ME"
column line wall, The septic tank was also poured, and the concrete crib
wall had been backfilled above elevation 500, Removal of the tailrace
cofferdam for the Powerhouse extension was also completed,

Good progress had been recorded in the penstock tunnel during
July. All the steel liners had been backfilled with concrete, with the
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exceplion of sections #8, #9, #10, and #11, These were awaiting final
fitting and welding by the llarine-Industrial Company, subcontractors
for the Atkinson Company.

The contractor's payroll for July showed an average employment,
of 159 men, A shortage of carpenters prevented the contractor from
meking better progress -— especially in his concrete pours., Had more
carpenters been avallable, the contractor might have been able to work
fhree shifts pouring concrete,

Construction was rushed on the shed being built in the storage
area, in order to proitect the equipment that was being stored on the
floor there, Although the weather remsmined good, the prospect of rain
spurred the construction, The bullding had been covered with Homosote,
btut the removable roof sections were only 20% complete,

During the last week of the month, piping for spray equipment
in the air washer hoods was installed., Installation of the hoods had
been started, but was soon postponed until the stoplog gates for the
generators could be removed,

Because the supersiructure had risen to a considersble height
above the ground, the contractor found it necessary to use additional
care in bracing the forms for the concrete pours, The need is illustrated
by an incldent happening August 1, when & wall in pour #4384 was found to
be one inch out of plumb after the concrete had been poured, Additional
bracing was required for the pumpcrete line which had been shaking the

forms, and causing them to get out of plumb,

Early in Auéust, plans were made for lowering the water in the
surge tank and tunnel for the purpose of cleaning the bottom of the
surge tank, Several extra laborers were put on the cleanup crew, and
the job started before dawn August 12 while the rest of the contractor's

crew was out for the weekend., The cleanup had been completed by noon, and
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the railroad safety grating had been removed from the top of the
shaft, The material taken out of the tank was half muck and half wood
debris which had floated down the tunnel and popped up into the tank,

Except for sections #1C, #11, and #12, all the steel liner
sections had been completed in the penstock by the first week of August.
The area had been backfilled with concrete, and on August 16th, tﬁe
lagt seam wag welded between section #10 and #11. Work on this parie
icular weld. required much more ftime than those that preceded it, It was
necessary to peen after each pass of the weld, in order to relieve the
straina, And water had to be run constantly over the two adjacent
sectionsg to keep the temperature of the liner as low as possible, This
minimized the amount of sirain. The only things remaining to be done
in this installetion was the backfilling around #10 and #11, and the
grouting of the entire liner from section #1/ to the portal,

Iadder Creek Supply Tank Completed

On August 15, the Iadder Creek supply tank and intake work
was completed, and twrned over to D, E, Forsander, Generation Super-
intendent, for operation, Some trouble was encountered with saﬁd and
gravel which clogged the intake, following a heavy rain which raised
Ladder Creek to flood stage, Several cleanings during the afternoon
and evening, however, solved the difficulty.

The Westinghouse TC transformer was returned to Newhalem
from Seattle on the 15th of August, This was the transformer which
had been damaged in transit the preceding November, It had been sent
to Seattle for repairs which could not be performed at Newhalem.

The pours for the wall and crane-way beam on line "C" and "D"
(to elevation 558,£5) were started during the middle of the month, and
completed on August 23, This was the beam which would support the

huge 150~ton crame. On this same day, the contractor poured the floor



64,

slab in the adit access plug, Work was also well underway on the
cleaning of the rock below and to the side of the Iines at the adit,
and steel was veing placed around the lines., The adit access to the
main tumnel had been excavated over-size so his Jeeps would have f{ree
pasgsage in the tunnel, The contractor was now replacing this material,
and was going shead with pl:ns to pour the invert side wall and erch to
a minimun thickness of four inches.

The welding on section #10 of the steel liner in the penstock
was finished on the 25th of August, and the finsl pour for closure was
begun, In order fo properly secure this last section, props were placed
from the top of the adit to the top of the stiffener ring on section #9.
Then a one~inch cable was pulled over i1t and fastened to eyes sulphured
into the rock on both sides,

Efforts were made during the latter part of August to push the
installation of a railroad spur, leading from the main tracks into the
adit and to the Powerhouse. On the 26th (iugust), the contractor began
excavating fromthe adit to the Powerhouse and railroad bridge, for the
railroad bed and ballast, Enough excevation had been made by the end of
the month to permit the placing of a temporary railroad track (with
switch work) from the cnd of the bridge., This spur, branching at the
adit portal, led from there to the railroad bridge, end the Powerhouse,
It would provide the trackage necessary to transport the heavy butterfly
valve and transformers to the Powerhouse for installation.

In order to carry out plens to pour #49A-3 on August 26, the
contractor was allowed to pour the wall despite the fact that the blocke
out for window sills was ome inch off, He made the pour after promising
to chip out one inech, and then drypgck one inch, in order to shift the
sills to the right place after the forms had been taken off, Had they
decided the forms would have to be removed and re-built immediastely, the
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pour would have been delayed a day., By the end of the month, the

contractor had completed pour #49A and wes preparing for pour #51A and

#518, This brought the "C" line wall up to the truss elevation, He

was within two days of his work schedule (proposed July 21).
Powerhouse Equipment Arrives

A considerable amount of the equipment and machinery which
would be ingtalled in the Powerhouse arrived during late August, This
material was immediately unlosded and stored. It included parts for
the turbine, steel girders, and rallings for the 150-ton crane, and
Rotatrol equipment,

Alteraticns for the old Powerhouse were ﬁrogressing snoothly
and relatively quickly, The walls were being plastered in the visitors!
gallery and battery room, The alr-washer hoods had been installed on the
three old power units, and covered with a trial coating of gray paint,

iihen he had completed the backfilling of the steel liners, and
the closure made on section #10, the contractor started planning the
grouting of the entire steel liner from section #1) to the portal.

The contractor employed an average of 153 men during August,
A considerable drop in manpower was expected to follow the long Labor
Day weekend out, September 2, 3, and 4. Since much of the work had
reached completion or near—completion, many of the men anticipated a
dragticeut in the labor force, They were already making plans and
moves for employment on other jobs. Consequently, when the contractor
returned from the holiday, he was shorthanded. By late afternoon of
September 5, he was able to start placing the roof trusses.

While placing the first truss, a chain broke on the motor
crane, This dropped the truss about two feet and bent both the top
and bottom girders, This was straightened during swing shift and

held over for placement the next day. By mid-September, the last of
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and false timbering for the pouring of the roof slab,

On the 9th of September, tragedy struck in the construction
area, While working on the roof, a rigger fell from & plank high atop
the trusses to the bottom of the pit. He was rushed by ambulance to
the Sedro-ifoolley hospital, where he died a short while later,

Work on the railroad spur was halted on the 13th of Septenmber,
in order to put a maximum effort into the pouring of the valve house
roof slab, This necessitated placing the pumpcrete line across the
railroad track, so it is probable that no work could have been done
there, anyway.

New Contract Awarded

llechanical installation in the new Powerhouse extension was
scheduled to be done under Specification llo, 1035, The contract
included installation of one 92,500-horsepower vertical shafi hydraulie
turbinej one 200,000 foot-pound, cabinet-actustor-type governor; one
180~inch~diameter butterfly valvej and furnishing and installing a complete
piping system (with accessordies) for Unit 24 of the Powerhouse extension,

Two firms submitted bids for the contract., The lorrison~Knudsen
Company's bid totaled $602,120,49, This was almost twice the amount of
the winning bid which was submitted by the Guy F, Atkinson Company, of
Sen Frensisco, Their bid was for $375,744.00,

On August 24, 1950, the Guy F. Atkinson Company was awarded
the new contract.

Since the conbractor was instructed to begin work on the
installations called for under Speclfication 1035 on September 11, it
wes importent that the railroad spur be completed by that date, to provide
the means of bringing the heavy equipment into the Powerhouse, It was not

until the 21st of September, however, that a temporary hookup was made with
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the Powerhouse switch., During the first to weeks of September, work
on mechanical installation had been limited to unloading the machinery
which was 4o be installed, This condition would continue until the
contractor had completed installation of the 150~ton crane in the
Powerhouse, Actually, execution of the contract ﬁould begin the minute
the railroad car arrived with the draft tube lining, This piece of
equipment had to be installed before aﬁy of the rest,

Some personnel problems developed on September 13, The
carpenters working above the cement finishers had dropped several pieces
of wood which hit men working on the crane ram grouting job. The cement
finishers were not entirely guiltless, either, Some of them had been
kicking she~bolts off the beam, to fall on riggers working below them.
Apparently, no one was working below the riggers becsuse there are no
reports of their dropping anything, As a result of this indiscriminste
exchange of material, the cement finishers refused to work, The contractor
solved thls dilemma by sending the carpenters home for the rest of the
shift. DPeace was restored, and work went on,

In order to test the Cyclops crane after its installation,
the coniractor propsed to build four 12' X 12' X 3! concrete blocks in the
Porerhouse. It was pointed out that bloeks of this size would hamper
other operations in the area. So it was decided to build the same amount
of smaller blocks (3! X 4! X 12') using railroad rails for re-steel, instead
of I-beams, These blocks were to be built on faorce account; they were
poured on September 18.

A Skegit River Motor Lines truck was brought to the site to
move the 48-Loot steel girders for the crane. The truck was not large
enough, so the contractor decided to use two trucks, One end of the
girders were placed on one truck, while the other ends were put on the second

truck, With one truck backing, the contractor was able to move the heavy
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girders to the Powerhouse.

While the rest of the contractor!s crews went out for the
weekend of September 16-17, ironworkers and rigeers remained to install
the Cyelops crane, Within a few days, the girders had heen riveted, and
the trolley section had been lifted and put into place, Br the end of
September, the crane had been tested (by 1ifting the concrete blocks) and
was put in operation,

The turbine draft tube liner arrived in Newhalem September 20,
Work started immediately on removal of the coat of preservative, A
portable steam clcaner with caustic solution was used for this work,
Ingtallation of the liner began the next day, and by the 27th, the top
was In place and heing welded, and the bottom cover had been fitted,

Grouting Completed in Penstock

By the end of September, the contractor had finished srouting in
the penstock (behind the liner) and the construction joints around the
concrete plug in the "M" line wall, Holes tapped for grout nipples in
the liner were being plugged.

lioving the heavy rotor spider across the bridge and into the
Powerhouse posed quite a problem, and considerable time was spent in
planning just how the equipment would he moved to the site, Since there
wes a bare 1l7-foot clearance on the Powerhouse bridge, it was necesssry
Yo raise the trolley power line, Once across the bridge, the problenm
was to ghift the car carrying the spider from the main track to the
spur lending into the Powerhouse, In order to switch, the car would
have to be backed a considerable distance into the adit portal, This
was not feagsble, because the car was too large. lany methods of
gwitching the car were considered before it waz decided to jack the
car up, place it on skids, and slide it over to the other track. This

was done on Sevtember 29, bub before the machine could be moved into the
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Powerhouse, the contractor's crews left for the weekend, On October 3,
the spider was moved into the Powerhouse and placed on the erection
pedestal which had been prepared several days before,

During the first week of October, the contractor completed the
roof slab pours and most of the parapet walls., In addition, the trans-
former slab was cleaned in preparation for placing the membrane water-
proofing and the installation of the railroad tracks, New window frames
had been installed in the old Powerhouse, and the contractorts glaziers
bad begun putting new glass in the frames, Some cleening was also done
in the area around the east Powerhouse entrance. This was in preparation
for the construction of the east approach and entrance to the bridge.

On October 3, the tu:bine bottom cover was placed in position
and bolted to the top of the draft tube, Section#1 of the turbins,was porellons
ready at the yard October 4, but it could not be brought into the
Powerhouge hecause the pumperete line was blocking the railroad tracks,
However, it was brought in October 5th, and section #2 followed it later
in the day,

The last section of the parapet wall was poured Cctober 7, and
the contractor began stripping the roof and wall forms, In the meantime,
finishers were working on the walls and window openings, drypacking the
frames, Excavation was started for the placing of a L~inch waterline
Ialong the east wall of the Powerhouse,

Ailso on the 7§£:i;::tions #2 and 3 were brought in to the
turbine area, and bolting begen immediately on #2, By the next day,
turbine section #2 was in place, and work was progressing on the placing
of #3. Meanvhile, section #4 had been brought in from the crane vard,

Labor Efficlency at Low Ebb
Congiderable dissention had arisen between the various crews,

regarding responsibility, methods, and schedule. Crews working in the



70

Powerhouse on machine installation and electrical equipment argued over
use of the crane, Interference by other crews was alleged, Therefore,

a meeting was called by the Skagit Project Engineer, The City was
naturally interested in smoother labor relations et the Powerhouse, but
the primary topic for the meeting was a discussion of schedule and
progress, G, i, Cutler wanted to mow, at the meeting's outset, why

the contractor was not operating on a three-shift basis, The contractor's
representative replied that delay was due to "erane interference", 3ut he
reported that a third shift was scheduled to start that night (October 9).

Groubting in the penstock plug began October 9 with 8/1 concrete,
This work was to continue until all the small weep holes in the east
wall had been sealed, This was accomplished by noon of the 10th,

By Octoﬁer 11, the contreactor had placed a canvaz covering over
the valve house roof, with initial preparations for the roof surfacing,

L primer coat was applied to the cleaned surface, but it was several
days before the contractor could apply asphalt, Reason for this delay
wag that the primer coat had been thinned with kerosene and drying was
very slow.,

By the last of the month, the roof had been covered with two
layers of felt and sealed with gravel and asphalt, This work was
hampered by a shortage of workers, and intermittent rainfall,

On the 13th of October, the {inzl embedded parts of the scroll
case were placed in positien in the turbine plt, Sections #1, 2, #3,
7ky and #5 had been bolted together and were being leveled, Flacement
of the inlet sections masg finished on the 25th, and the test ring and
cover plate had been installed., Hydrostatic tests of the scroll case
were completed October 25-26, following which the case was emptied, The
contractor proceeded to install grout and vent pipes, piezometer lines,

and other piping, This work, completed Wovember 8, was tested satisfactorily
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at 300 pounds per square inch, The contractor had some difficulty
melkdng the vent pipe water tight, This was the vent pipe leading from
the bottom of the speed ring through the test ring, VWhen final tests
had been completed, the first 1ift of conecrete was poured around the
draft tube liner, This occurred on the afternoon of November 2,

By mid-October, the contractor had leveled the rotor and started
stacking lamination for generator Unlt 24, By the end of the month, only
four inches of stacking remained to be done, The contractor was ready
to heat the rotor and drive the wedges,

First-Stage Pouring Completed

In the Powerhouse addition, the contractor made the final
concrete pours on first-stage pouring, during October, 41l forms had
been stripped, and cleanup had berun. Bonded concrete surfaces had been
placed on the "7" 1ine stairs leading to the control room, A similar
surface had been put on the valve house floor, The wall and window openings
had been equipped with steel frames or sashes., And glazing was almost
complete, Along the river bank, a concrete gutter had been cast to
carry water ffom the 18-inch drain,

The Misco firm, Atkinson subcontractors, had begun sandblasting
in the steel liner in preparation for applying final coatines of paint,
This work started October 24, and was completed November 8, Painting
began immediately, During the sandblasting of the lower part of the
liner, a canvas cover was put over the portal to prevent dust from
entering the Powerhouse,

The forms for second-stage concrete were placed early in
November. The second 1lift (encasing the scroll case) was made on
Hovember 11, The entire pour was completed in 36 hours,

Considerable difficulty was encountered in attempting to stop

leaks in the vent and grout pipes. The contractor found it necessary to
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the leaks, The contractor also had trouble with the pumperete line,
It was continually clogging, and stopping the flow of concrete,

By the 1l4th of Novemeber, the contractor had his carventers
at work raising the forms for the third pour, This pour was made on
the 16th, followed six days later by the fourth and finel pour,

During the early part of Novembér, the contractor finished
sandblagting in the penstock tumel, and started applying the first
coat of paint. The fourth (final) coat of paint was applied November 16,
Except for an area of approximately 150 square feet, the painting of the
Iiner was complete. This latter space could not be painted wntil after
the butterfly vaelve had been installed,

The Atkinson company continued installation of conduit, re-steel,
and forms for the last pour in the pit, as force account carpenters, iron
worlkers, welders, laborers, and slectricians installed anchor bolts and
recesses for the generator base plates,

The contractor completed second-stage grouting of the apeed
ring and lower cover plate, on November 21,

ilork was progressing satisfactorily on the construction of
a uonset hut gymnasium in Newholem, This work was authorized by
Change Order 66,

411 sixteen stator plates were in place by midnicht of the
29th of Hovember, During that day, the bonded floor was placed arcund
the air housing at elevation 515,75, ILaborers were chipping sidea and
bottom of the sole plate blockouts, as sole plate installation began,
Yihen the Skagit Project Engineer, C, W, Cutler, inquired about the
progress belng made on sole plate installetion, he immediately ordered
the work on a 24~hour basis, That evening (November 29), a swing shift

was started, with four mechanics and five laborers,



The contractor was employing 1l men, as Hovember drew to z,
a close. Frogress was exceptionally slow during this period, due
meinly to the long Thenksgiving weekend,

In the Powerhouse proper, the contractor had concentrated his
last~of=the-month efforts on the removal of blockout forms, and the
setting of generator sole plates, Tinal grades on three plates were
established November 29, The gate storage area had been completely
cleared by the contractor, and he was beginning cleanup of debris in
the butter{ly valve room, Also on the 29th, the contractor began
preliminary work on the adit portal.

#ith regard to Specification 1035, the contractor hed taken
out the grout pipes from the test ring and speed ring sections., The
liner of the turbine pit was being sprayed continuously with water,
Concrete temperature readings were discontinued at the end of Hovember,
but seroll case temperatures were being recorded hourly,

Agsembly of the rotor was approximately 75% complete, at this
time, On the 29th of Nevember, filing of the rotor slots for the field
poles and spring washers was finished, The lower hracket and stator
sole plates had been sandblasted and put in place, as final leveling |
and locating began (preparatory to grouting).

On December 1, 1950, the Skagit Project Engineer altered the
adit portal dimensions, by extending the opening from Station O plus 77.
The contractor was told to spread the steel that was already in place.

4 conference wug held on the afternoon of December 2, to
discuss the progress the Guy F, Atkinson Compeny was meking on its
second contract ~= Specification 1035, G, 7. Cutler requested that
work be done on a threc-shift basis, Sandblasting of the draft tube
liner was to start irmediately, followed by blasting of the scroll case,

During consideration of the adit portal it was decided to pubt additiomal
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anchor bars, and a two-foot batter, in the left wall, Final changes

in the portal design included alterations in the north wing wall, the
two-foot batter mentioned above, an increase in the depth on the concrete
over the arch, and the addition of a steel dowel,

The contractor grouted the stator and lower bracket sole
plate, At catch basin "D", the four~inch waterline was extended and a
drain valve was installed, After the 50/ elevation floors had been bonded
with floor topping (in the galleries and pipe trench to the servomotors),
laborers set to work clearing the debris and form lumber from the area
around the Powerhouse,

lieanwhile, construction had started on the adit tunnel portal,
progress there being somewhat hindered by a shortage of re-steel, The
west banx of the river, between the railroad bridge and the footbridee,
had been dressed for slope, The Guy F, Atkinson Company had 73 men on
its payroll for the period ending December 14, a decrease of two mendr ..
gver the preceding week,

Mechanical installation, under Specification 1035, was showing
the following progress, The scroll case bulkhead had been burned off and
stored in the crane storage area, the interior surfaces of the draft
tube liner and scroll case had been sandblasted and painted with Ci-50,
and the pit liner had been cleaned and coated with red lead.
| Construction had reached the point where seemingly insignificant
occurances were inflated and exégerated. Daily reports of the period tell
of numerous personality conflicts and minor problems, Inefficilency and
Teutting corners™ delayed progress in important areas, causing slow=downs
in other sectors while the migstakes were being rectifiled,

By mid-December, installation of Generator 24 was progressing,
with the rotor instellation 75% complete, and the stator about 5% finished,

A1l stator sections had been temporarily stored around the pit. Split
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holts and shims were being cleaned, in preparation for bolting and‘
packing the splits., Jaciking bolts had been placed around the stator
for alirmment checks,

Work on the Hewhalem school gymmasium had reached the floor-
pouring stage, hy December 6, The original plansg called for a smeclal
floor covering, bubt this idea was abandoned when 1t was decided to
assign a single crew to the finlshing work,

On December 3, a small fire was started in a packine case full
of excelsior, ~hen a welding team allowed sparks to fly into the box.

Vo damage was done,

The contractor spent the cntire day shift December &, scraping
lower turbine seals to the required clearance, This work was not finished
until December 11, after the contractor!s weekend out. While this was
going on, Vestinghouse crews began placing field poles on the rotor.

The Marine Industrial Supply Company (llisco) removed the top cover from
the turbine pit on December 11, and began placing wicket gates., This
work copntinued {or several days,

Delay in Delivery of Butterfly Valve

The California‘firm which had contracted to agssemble and
deliver the butterfly valwve encountered a combination of circumstances
which caused a protracted dclay, not only in delivery of the valve, bub
also in related activities at the Powerhonse which were contingent upon
the valvels installation, Westinghouse's work on the turbine was to
be completed in time for immediate installation of the Butterfly valve
when it arrived, However, since the valve was late, turbine work was
not rushed ~— in fact, it was done on a single-shif%éﬂ-Work on the
turbine was scheduled accordingiy.

Proceeding with the installation of non-embedded parts, lisco

lowered the top cover on the turbine pit for final placing on December 13.
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ihen the cover was bolted down, it was discovered that vene clearances
between the ftop and bottom cover were inadequate, With as much as ,002

and ,003 varlation in the fit, the contractor began making aluminum

shims to take up the slack, When this procedure was discovered by City
representatives, the contractor was told to use the brass which the
manufacturer had provided for this purpose, A man was thereupon dispatched
to Seattle to pick up the material,

At this time (late December, 1950) the contractor was focusing
his attentions on the adit portal and adit liner work, 4 single day shift
was doing this work, The north and south wings of the tunnel had been
poured to the spring line, and miscellaneous pickup work was being done
coincidental with the other tunnel work. Trimming was in progress, after
the east wall and steps had been cut to final grades,

On December 12, the turbine top cover plate recess pour was made,
And on the same day, the 24~ton trolley support coluwmn and base were
ingtalled,

‘leanwhile, a crew of pipefitters was installing the CO2 system,
end assembling naterials for the other piping work,

Two 12-hour shifts were working on the turbine at this time,
renmoving the top cover plate, cleaning and painting, while the top
recesses were fllled with concrete. 'Then the runner was placed in the
scroll case, workers immedistely began installation of the guide vanes,
Shimming became necessary at this point, as mentioned above,

Work on the rotor was approximately 80% complete, Ihuch Hime
and effort was being expended on packing the splits,

Assembly of the field poles on the rotor had started, with 13
poles in place, as of December 19, |

dith much of the future construction and installation dependent

upon the early arrival of the butterfly valve, officlals at the sile were
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the installation., It was first thought that the contractor would have
the same trouble with the butterfly valve that he had with the spider,
when the time came to move it over the tracks to the Powerhouse, Clear-
ance &f the adit portal was 17-feet, 5-inches, from the top of the track.
According to measurements of the butterfly valve, the total height on
this piece of equipment would be 19-feet, 3-inches — much too high to
permit entry into the portal far enourh to allow for the switching of
the flatcar to the spur leading into the Powerhouse. It was tentatively
planned to slide the car from one track to the other in the same manner
that had been applied in moving the spider. |

On December 17, the generator rotor was checked hy turning it
with a lifting beam, The test was satisfactory, and Vestinghouse went
ahead with its installstion of fiéld poles,

The contractor ingquired about the portal arch dimensions, when
he found discrepancies in excavation measurements, on December 18. Above
the center of the arch the pour was to be 30=-inches hich, tapering to
h~inches at the ends.

At this point, llestinghouse workers began having trouble with
the crane, as the Shaw crane had to be disconnected and changed from the
trolley to temporany leads,

ilisco had been using a section of the Powerhouse for cleaning
parts before installation, 0il had been dumped or spilled on the bonded
floor. The contractor was told to clean the ares and, if the floor
proved Lo be permanently stained, put in a new bonded floor,

Durinz this period, City officials had kept a day-hy-day check
of the progress being gade by the butterfly valve, now enroute %o the
construction site.- It was important, fron a finangial standpoint, that

the valves and parts be unloaded before the Christmas holidays arrived,
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Hbliday "Walkout"

Rumors became more and more persistent that the men were
plamning to take a Tull week off at Christmas, instead of the five
days they had been granted., According to the contractors, the workers
were to be given time off during December 23, 24, and 25, They were to
return to work December 26Aand work through the 30th, Then they were
to be given the days of December 31 - Janudry 1 to celeurate New Year's.,
All crews were to report back to work Janvary 3, 1951.

Two carloads of parts for the butterfly valve arrived on
December 21, One car was brought in and unloaded in the storage yard,
Approximately tiwro carloads éf material waited to be loaded in the yard,
by this time,

Imediately followlng lunch, December 22, the men working for
all contractors left the job for the holiday.

On Tuesday, December 26, City officials returned te work to
find that workers for the Guy F. Atkinson Company and Zlsco had staved
awsy en masse,

-The butterfly leaf arrived in Rockport on the 2Z6th, A check
showed the load had shifted during the trip, and it was thought the
shift misht have caused damege o the leaf. I1¢ the tie-rods on the
load were broken, An inspector for the City ordered the car (o remain
loaded, wntil an inspector for the Great orthern Railroad could inspect
the freight. This was done in case a claim for damages wonld have to be
filed., Because the extent of the damage could not be drtermined wntil
tac leaf was unloaded, no representative of the rallroad was sent out,
but the train dispatcher at Rockport noted on the billing that there
might be possible damege. Pictures were taken of the shipment,

The Atkinson Company decided to pay demurrage costs for leaving

fathri
the car 1oadedhthan go to the expense and trouble of trying to hire men



for the job when none were observable on the job site. Only the
Westinghouse crews had returned‘to work when they were supposed to.

In the meantime, batieries and batlery equipment arrived at
the site from Seattle, A three-—day check of the carro showed four
battery cells had bsen bhroken in transit,

The crew which‘had been working on the guonset mymnasium
was down to three men and a foreman; Considerahlé finishiny still
rerained to be done, and the short-handed crew placed insuletion and
4-plywood in the 40-foot unit, City Licht electriciens were stringing
wire and instelling light Fixtures, A Clty Light paint crew had done
some preliminary work on the woodwork and doors, durlng late December,

During installation of the rotor brake shoe runner, the
liestinghouse workers had to grind the bottom edge of the rotor lamin-
ation backing plate in order to make the runner fit, In preparation
for changeover work which would be done during the spring and sumner
ol 1951, the contractor began plans to remove Unit 23, an 1llkv bus tie
treaker, bank 20 bus tie bresker, and the altering of the Diable line
breaker for easy removal at a later date,

The thrust bearing jacking hollow boots had become badly
rugted in trensit, due to the lack or faulty application of rust pre-
ventatives at the factory.

On New 7ear's Day, more than two inches of snow fell at the
construction site, A discussion was held that afterncon concerning the
amount and types of work which would be given preference in order to
get it done belore cold weather set in permanently.

liners were removing tightrock in the adit, for wall construction,
and the north bank of the railroad had been excevated for permanent
rallroad installations, This was the final week of December, and the

Powerhouse work hed been practically completed — at least, as far as
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excavation and construction were concerned, The roof trusseg in the
Povierhouse were finished, except for some lower chord bracine which
couldn't be instelled until a permsnent trolley for the Cyclops crane
could be built, The sidewalk under the main entrance bridge had been
poured, by late December, and gravel surfacing for the main end spur
tracks had been finished,

As regards the progress of mechanical installations by the
end of 1950, servomotors had been put in, packing had been completed,
the deflector cone, oil slinger ring, oil pan, and bearing extension
ring had been installed -~ all this work having been done on the turbine.

Westinghouse completed setting all the field poles on the rotor,
and work was progressing by remming and driving the keys to lock on the
poles, All splits had heen packed and bolted, and all lower supvorting
ring connections had been riveted and tapped,

The New Year Begins

None of the Guy F, Atkinson crews reported for work between
Christmas and New Year's, Fven after that, the return to work was not
spontaneous, with several days being required after the holidaey hefore
crevis were at full strength,

Wihen work did get underway, stripping of the forms at the
adit portal began,

There were likewise no crews from the larine Industrlal Supply
Company on the job between Christmas and New Year's, When they did re—
turn, their numbers had been augmented by several newly-hired pipefitters.

On January 2, another fire was started in a bucket of cleaning
fluid by a ldsco welder, Repeated warnings had been issued by City
representatives at the site, regarding the fire hagzard at this stage of
the operations. Ileny crates, boxes, and other inflammable materials

were Ifying around the floor, Ironically, this fire broke out less than
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an hour after inspection and werning by City inspectors,

On the afternocn of January 3, workers for the iiisco firm
began unloading the butterfly walve, Before the leaf was unloaded at
the Powerhouse, an inspection revealed that a brass seal on one side
had been marred and dented., Since this damage had not been discovered
during the earlier iﬁspection, it was probable that the marks and seratches
had been caused by a load sling being used by the subcontractor to remove
other parts from the flatear, The unlozding was being done in the
crane gtorage yard, When it was well-established that the damage had
been done by Misco workers, the subcontractor was instructed to repair
the equipment at his own cost. Actually, the damage was minor and
comparatively inexpensive, .

Hany disagreements had arisen over the use of the Cyclops crane,
Oftentimes, the crane would be badly needed in several places at the same
tiﬁe. 1t soon hecame a case of which contractor had priority on its use,
On January 7, one of the subcontractors was using the crane on a relatively
minor job, causing a 4~hour delay in moving the butterfly valve into the'
Powerhcuse. It was thereupon decided that the crane would be used by
Westinghouse, If any of the other contractors needed the crane, they
were to make arrangements with Jestinghouse. And if further disagreements
arose, they were to be settled by the inspeetion force,

Quonsét Gymnssium Completed

By the end of the first week of 1951, the gymasium in Newhalem
was finished, Only painting end interior decorating remained to be done.
Completion of the electrical work on the gym wes geing held up by the
slow arrival of 115v control coils,

In order to check aliznment, pianoc wire was struns between the
centers of the penstock and the seroll case, The lower half of the

butterfly valve was lowered into place, and Westinghouse was told to
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make room for two unit subs which were being moved into the Powerhouse.

Two City Light railroad cars were in the storage yard, loaded
with air housing and miscellsnecus materiml, The contractor wanted to
leave the material where it was but was told by the €ity's represent-
atives that work on the adit tunnel liner would tie up use of the rail-
road for at least a week, And because workers in the Powerhouse would
need the materials on the flatcars within a few days, they would have
to be unloaded and moved into the Powerhouse at once,

Installation of the crane trolley was completed on Januery 9,
and it had to be operated on a cable borrowed from the contractor, since
no cable was provided by the City, In the meantime, a flatcar loaded
with a Westinghouse transformer arrived at Rockport and was detained
there for inspection by the City,

On January 10, the south wall of the adit was poured. Forms
were immediately set up for pouring the north wall the next day, I!Miseco
completed drilling expansion joints, went ahead with work on the guide
vane linkage, cleaned up the butterfly leaf, and stood by to install
the lower trunion, FPlpe fabrication continued at a good pace,

By this time, assembly of the rotor was 95¢ complete, and the
stator, 35%, All the spring retainer-bar keeps had been driven, on the
rotor. Key extensions on the bottom had been cut off, and all key
kecpers had been belted in place, The pole adjusting screws were still
to be tack-welded on the bottom of the robor.

Hork continued on the stator with the winding of splits, The
top comnections on two of them had been finished, with the bottom
connections soldered, {n one of the completed splits, mica separators
had been inserted in preparation for taping,

A platform was built in the turbine pit, serving a dusl purpose,
It would be used while building the lower gulde bearing, and it would also
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be used to hold the runner while lowering and aligning the lower bracket.

ith the north sidewall of the adit completed, the contractor
began bullding forms for the arch, Considerable tightrock was found
above the upper end, The arch had been held high to save concrete,
causing a six-inch discrepancy between the archway and portal arch., This
change was approved by the City,

Misco requested (on J nuary 16) that the lower leaf base be
set on wedges, the leaf lowered onto it, and the top half set in »lace,
Thus, the whole valve could be adjusted to the companion flange holes,
vhich the contractor sald did not fit, The flange setting was checked
by inspectors found to be 1/8" off in rotation,

The contractor was instructed as follows: (1) turn the flange
to the right pesition, (2) set the bottom half to match the lower half
and companion flange, (3) lewel the bottom half in all directions parallel
to the center line, (4) set the leaf jack pedestal in the right position,
and (5) grout both the botitom half base plates and the jack pedestal plate,
to set them permanently.

Unless these measures were taken, there would be no control
over the butterfly valve when the City Light wire was removed (after
the leaf was set in),

On January 19, a representative of the firm which made the
butterfly valve launched a protest with City inspectors, saying lisco
was not employing competent men for work on the butterfly valve, He
pointed out that riggers and laborers are not competent fo do such
technical installation work,

The top half of the butterfly valve was installed during the
late afternoon of January 23, as work continued on the turbine and
water piping. The contractor was making the foyms for the adit tummel

arch pours, Removal-oil storage foundations were being excavated.
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Bridge Cables Too Short

During the same day (January 23), a City inspector discovered
that the bridle caebles on the suspension bridge were too short. After
discussing the matter, it was decided to lengthen the cables by using
pieces of 5/8" stud plates,

On the Z4th of January, considerable trouble was encountered
with the traffic bridge controller, The specific trouble-gpot that day
was the trolley traffic controller. It had arked across the finger,

The drum contactor had been misplaced on the drum, opening the circuit
on the last contact. The controller shaft was off center at the bottom
approximately 1/16", Consequently, the drum contactors .operated
eccentrically, making it difficult to evenly adjust the contact fingers,
In fact, some of the contacts were actu#lly too short, 'hen this was
discovered, all controllers were thoroughly checked,

The quonset gymnasium had been finished a scant few days when
a laborer was assigmed to work grinding its floors, ith this finished,
the gym was complete,

It was reported on the 25th of January that the contractor was
hauling aggregate for the arch pour which consisted of 50% snow., The
pouring operation was celled to a halt, until the ageregate could be
dried. The pouring resumed later the same day, Form work was then
started on the second pour.

The installttion of the turbine oil system was going full tilt.
The scroll cage expansion joint was riveted and completed during the
final week of January, Because the workers had been diverted to other
jobs at the gite, work on the rotor was slow, The lower blower sections
were assembled for mounting, the top keys had been cut off, and.the key
keepers were in place. Assembly of the top blower sections was begun

toward the end of January, Coils in the splits had been high-potted at
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On Januery 25, iisco reported that it would started drilling
the companion flange early the next week, They were thereby directed
that the velve, taps section, and straight section should be aligned to
the expansion joint before drilling started,

Drilling started the next day, January 26,

The contractor!s foremen wanted to drill and rivet the companion
flange before welding the make-up section — despite the fact that the
Specification called for welding to be done before riveting started.

City Light, when epprised of the dispute, instructed the contractor to
follow the Speclfications,

The weather was extremely cold at the construction site during
the last few days of Janvary, with thermometers hovering near 15 degrees
above zero, Atkinson Company employees were pub to work thawing out
water and air lines,

Representetives of firms expecting to proffer bids for the
electrical instellations at Gorge visited the site on January 30, té
inspect the construction area and conditions.

A check of the work progress on the closure piece alignment
showed that the contractor had checked the alignment to within 3/16M,

He had checked the closure section requived length — 433" to 44-1/8" —
with plans to cut the closure section to 43-3/4" for the rough cut, He
had then moved the expansion plece back, and the place section in, to
make the final cut. Bubt the contractor had not checked whether his

5/8" difference was due to the taper section edge, or the expansion joint
edge, He therefore had no assurance that he waslleaving enough to take
care of the fitting,

By the mlidle of February, forms for the remaining concrete pours

had been completed., The bage for the air breking and jacking unit was poured,
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and two of the three oil pump bases {in the oil purifier room) were poured,
Weather Prohibits Concrete Pours

The Guy F. Atkinson Company called a halt to productive operations
at the end of the day shift, February 1, 1951, Stormy weather and low
temperatures prohibited further pourings, All crews were therefore laid
off, until the last pour could be made, If the waether cleared, the
contractor expected 1o call the men back Lo work on February 12,

legarding the nechanleal installation work, four of the 29 men
who were on the ilisco payrbll were takinz taime off wuntil additional
pipins material arrived. The strairht closure section had been installed
but, because of an excessive gap at the root of areas which were to be
welded, the section had not bren okayed for weldins.

The drilling and reaming of the extension ring (from the butter-
1y valve to the penstock) was completed, end ready for riveting, Fangers
were installed for the turbine pgeuge lines and zovernor piping. Dut ne
progress was made on alr and water piping, because no pipe had arrived.

iorc on Generator 24 was moving ahead, as the unpver bracket wes
set in place and bolted to the stator frame for preliminary eligning of the
shaft and stator. It was to be removed later for setting the rotor,

The rotor was about 99% complete in mid-February, stator winding
had been finished, and the thrust bearing was more than half complete.
One-fourth of the work on the installation of the neutral main leads was
finished, and a good started had been wmade on the air housing,

By this time (February 15), all inside field coil connections
had been bolted and soldered, while outside connections were being bragzed.
On the roéor, both blower sections had been bolted in place, and the main
field leads were ascembled on the spider arm.

dorkers were cleaning and painting the interior of the air housing,

having completed about half the job, The thrust bearing shoes were fitted to
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the compression tubes, and the shaft and rumwer had heen lifted., The
thrust bearing had heen installed in the lower bracket. The deviee which
had been used for lifting was removed {rom the shaft to make way for
staging which would be used in work on the bearing,

411 stator colls had been soldered, taped, and painted, The
six 2000/5 current transformers had been assembled on the neutral leads,
and these connection joints were being tared,

At this point — mid-February - the senerator wes sbout 657
complete,

Electrical Contract Awarded

On February 7, 1951, the Board of Public Jorks for the City
of Seattle opened blds on a contraet for "Eleetrieal Installation for
Units 21, 22, 23, and 24, Gorge Powerhouse Extension Project!,

Three electrical companies submitted bids. The liorzan Blectric
Company joined with the Casey DLlsctric Company to tender a bid amounting
to $400,479,14, This sum was more than twice as hish as the winning bid,
The Industrial Zleetric Company's bid of §207,956.59 also feiled to win
the contract,

The elecirical installation work, under Specification 1085, was
given to the Donald VW, Close Company, of Seattle, for their low bid of
$193,887,11. They began operations during the first week of iarch.

Conerete Work Finished in Adit

During the final days of February, the concrete work in the
adit neared completeion, Only chipping and drypacking the slick line
access holes remained to be done there., In the Powerhouse, the bases
for pumps in the oil purifier room were completed. Alsoc finished during
this period wefe the bases for the air receiver tank at the 485 level,

] florkers had begun stripping out the adit liner, and clearing

away the form material, This work was half done, as Fehruary ended.



88

Then the oil and air tanks were removed from the old Power-
house, the floor area they left vacant was badly in need of repair and
refinishing, After the tanks hed been moved to the new addition, the
workers returned to the o0ld building to wori on the floors, This work
was completed in late February,

At this time, the Atkinson Company had 19 men on its payroll,

By the end of the second month of 1951, the turbine assembly
was 90% complete, as were the oil lines leading from the generator
jacking unit to the turbine pit, The contractor had connected the six-
inch fire protection and service water lines to the o0ld Powerhouge,
They had heen tested from the valve to the "7 line,

Two-inch lubrication oil lines had been installed from the
governor cabinet to the oil pump, and work was beginning on lines lead-
ing from the pump to the tanks,

Because the prefabricated transformer oil piping wag found
to be very dirty when it arrived on the job site, none of it could be
installed until workers had devoted most of an entire shift to inspect-
ing, cleaning, and working on each individual piece,

The riveting ol the companion flange to the penstock liner
was completed Fetruary 2l. The operating cylinder and the control cab-
inetl were placed and grouted in, TFitting of the by-pass assembly was
started, as the filler section was welded to the reducing section., The
latter work was completed except for grinding. One pass had been com-
pleted on the welding of the filler to the expansion section.

Heanwhile, Westinghouse was conducting alignment checks in
conjunction with the generator installation,

The 37-man labor force which had been working on the generator
was soon to be reduced, because boilermaker and rigger work was almosb

(i Jou)

completed, By early March, the generator was 638% finished,



Quality of Brazing Assailed

when all the hrazing for the outside fielAd poies had been
completed, a City Lirht representative reported ",,. (they) do not
appear very neat," JSeveral persons at the scene questioned the
apnearance and strength of these connections, Pictures were imnediately
taken of the more obvious bad comnections,

The total resistance of the [ield was taken, together with
milivolt drop measurements, of each field coil connection.

The generator shaft bad been given preliminary alignment, and
wag satisfactory for a rotation check after the rotor was placed, A
delay was expected in rlacing the rotor, because an engineering chanre
in the hafiles cCesign had Lo be completed before installation could
begin, The thrust bearing supporting the blocks ras too narrow, and it
had to be revlasel before the shaft could be broucht “o its proper
helgzht,

The conduits for the heaters inside the stator, the conduit
for the neutral current secondary leads, and some of the conduit for
the brake 1linmit switches and alarms had been installed, After the air
nousing side sections had been cleaned and nainted, the erection of
these sections was started, 43 of ‘arch 5, sevenieen of tlhese gections
were in place, with approximately 202 of the air housing assembly
conplete, On the same day, the layout was sterted for the location of
cinch anchors (for *he columns supporting the air housing between the
generator and the "C' line wall),

During the second week ol Tarch, the contractor worked on the
forms for the transformer slab, bub progress asaited ingitcllation of
the eondults, ind conduil installation wus Lipeded by a lack of help,
supplies, and inclement weather, 4 labor crew had heen cleaning up the

adlt, removing nipples and openirz wecp holes, Fourbeen nen were on +h



Atkinson payroll (ierch 14) and they were employed mainly in general
cleanup,

3y this time, the seal for the butterfly valve was In place,
avaiting tests, The test had been delayed hecause of a lack of wire
which would be vsed to commect the electricel system, This wire finally

m -

arrived (iarch 14) and ~work staried, The contractor was vaiting for
anthorizution from the Jeattle office to make the cross—over on the old
rovernouse piping, and to i1l renstock 24 Lo test for leakage.

4elding of the Piller Lo the expanslon section had heen com—
pleted, ond wor-ers were awalting the results of the radiograph,
leanwhile, work started on the packin~t rland, as painters finished
coverinz vhe butterfly valve installation ith a coat of red lead,

Cn rarch 7, pipes rere connccted to the senerator coclers,

The generator itself wes about three-fourths complete, The
work on the air housine was 650 done, and only half of the wiring
remained to be done,

421 wdrins Tor the COs and brake 1limit switches was in and hooled
up, except for the connection hetween the stator frame and the "GA"™ hox,
Wirinz wag doen for the air thermostats and 3 Ki heaters, except for that

to the "GAM" box and heating 'mites, These heaters were slated to be
installed when workers finished weldint the baffle yplates. The heater
thernogtat was soon installed,

The 4000/5 neutral CT's had been put in, taped, and painted,

"

The re-desimed air malfles had been fitted on the lower
bracxet, and Installation was complete except for some of the inside
supportin~ secticns., +elding had been started on this baffle, and when
i1t s Tinished, the rotor could be set,

The ecolumns, beams, and ancle irons on *he "CY" line wall had

been put in to support the deck vlateg in this arez, Tt was vlanned to



soon be able to alisn the air housinc wall section to these beans,

41). material had been removed from the steraze ares and shed,
and put in the Fowerhouse,

irst reports of progress by the Donald U, Close Company
(installing electrical equipment under Specification 1025) noted that
the contractor had wunloaded the take-off structure and the isolated-
phase bus material, Uelders and linemen had already erected about half
of the take-off structure, when all crews were forced by bad weather to
halt work on it, Bubt eleetriecians continued to assemble materials for
the bridze condult installation, iine men were workins on this contract
on llareh 14,

farly in ipril, the contractor finished vorl on re-steel and
grouwd cables, then set the chamnel iron for a pour at elevation 495,88
to set the 11-KV switchgear, He poured the base, ané a portion of the
air housing at elevation 515,75 and began cleaning up in preparation
for pouring the curb arcund the air housine hase, Ballast placement in
the adit was completed in the meantime,

Generator 24 was more than 85% finished by the first weelk of
April, The alr housing had bHeen siven final leveling and alioning, and
was ready for the curb Lo be poured, All deck nlates were in, except
those which would be fit around the lsolated-phase bussing, The cont-
ractor was velding deck beams to the stator support brzckets, ZCinch
anchors had been instzlled to fasten the air housing to the w211,

Openings for the terminal box "GAM had been cut in the alr
housins, and doors had been installed. The terminal mox was in ~lace,
And conduit connections were heing made inteo this bhox by Close Electric
and JTesbinshouse, Conduit runs were being “inished in the senerator and
alr housing as they were required, Chennels for the pgenerctor switchoear

were leveled and alicmed, and the switchgear pad had been poured,
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The inside of the exciter stub shaft was cleaned and rainted
before mid-ipril, Connectin~ bolts were cleaned, while the fit surface
o the rotor (for the shaft) was cleaned and stone-dressed.

The electrical contractor had meanvhile raised the rest of
the steel for the fake~off structure, as part-welding began., Lircht¥nine
arregsters had been asserbled and hung, bubt ther had not been secured in
place, The contractor started pullinz light cireuit wiring, assembling
the igolated-phase bus for Unit 24, and placing hangers for the cable
trays during April. Three transformers had arrived, and steps were
taken to unload and store for fitting (in preparation for £illing them
with oil),

Final Tests and Checks in Progress

Before the middle of April, the base was poured for the
Westinhouse air housing, and the £fill-in pour was made at elevation 403,82
for the 11-KV switchgear. Aside from this, Atltinzon crews were working at
clean-up jobs to close out the contract under Specification 895,

The generator water-ccolinge svstem was pressure-tested durine
tre early part of the month (April). Transformer oil lines were tested
and flushed, Ianuval controls Tor the €O, system were hooked up as fire
protection for the oll storage room durins line-flughing operations,

A11 decl: ~lates on the senerstor air housing had heen fitted,
with nearly half’ of the felt worl: completed, The supportins colwmns
and bteamc had all been installed and bolted, includins the wall sections.

Lighting and plug conduits were put inside the air housine,
Three-vay switches were in place at both air housing doors.

The main bus compartment had heen set, and main leads from
the generator to the compartment had been Installed, taped, and painted.

The high-pot equipment was put in, and the stator and rotor had

already been hish-potied,
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Ls soon as the electrical contractor tock delivery of three
transformers, he set to work checking the equivment for nitroren loss,
The condult for the extension of the duet bank (crossing the railroad
bridge) was being vorked on, with about 30 of the job accomplished,
Steel work for the take-off structure had been completed, and work wmas
started on the isclated-phase bugsin~ for Unit 24,

Powerhouse Construction Work Practieally Complete

There was no actual construction activity a2t the Gorgze site
during Anril, The only work performed under 3pecification 995 was the
dismantlins of construction-area buildings which hed heen sold to private
individuals,

Fegardine mechenical installation (Specification 1035), the
Fowerhovse had been shut dowm during the last period of Lpril, —hile the
henisphere pluz in Penstock 24 was removed. The contractor used a crew
of eleven men, workins conbinuously from 1:30 p,m, April 2¢ wmtil 9:30 p.m.
on April 29,

Pipefitters haod comnleted the copver tubing for air lines,
except for the hook-up to the switchgear, .Mir piping to the old Fower-
house was near completion, Although it wes not connceted to the receiv-
ing tank, the 25 CFil compressor had been hooked up to the air lines,

The rear cooler was in position, but had not vet been comnected to the
air and water lines, & pair of machinists were workine on the turbine
bearing.

Vork on Generator 24 was vrogressing satizfactorily. Durinz
the first week of By, the thrust hearin: wes lowered, siven a final
cleaning, then returned %o position, The shaft was centered and bleocked
with four of the lower suide shoes, while the rest of the guide shoes were
out in place and adjusted., The upper gulde bearing shoes were bheing

cleaned and fitted, in preparation for assembling, And though not in place,



the lower oil pot seal and cover was assembled,

The bralking and jacking pump had been permanently connected
by early lay, except for connecting the motor. .ind the motor would he
connected as soon as there was a need to use the pump for installation
PUrposes.,

ork on Specification 1085 was proceeding well, Two painters
had been employed on the take-off structure, touchins un welds with
red lead, and applying the first coast of aluminum £inish paint.

Assembly of the cable tray hansers continued in the cable-~
spreader room. Transite bottoms were placed in trays in the butterflr
valve room,

Jire was pulled to the 25 CFII air compressor and, in the
absence of a control panel, a temnorary hook-up was made,

Two tank trucks of lubricatinc oil h-d been unloaded and stored,

During the first two weeks of ilay, the only sctivity on Spreif-
ication 895 was the day-to-day moving out of material by the Ross Power—
house Contracters,

However, there wos considerable activity in mechanieal install-
ation, under Specification 1035, The Sullivan compressor was moved to
its permanent locatlon, and would be readr for full operation as soon as
the wirins was installed.

le=pouring of the loose portions arcund the turbine guide bear-
inz was completed, under the surveillence of a technician Trom the 41l1lls=
Chadmers Company. It was then blued in and installed,

Cover plates were oeins put in, the oil =well and turbine area
were being cleaned up, the alr and water service cabinets were being
installed, and the fire hose had been perianentl: located,

The lestinghonse Cormpany had completed installation of the oll

seal and cover plates on the upper and lower generator bearings, Covers had



been put on the lower bearing bracket supports, 3ut strain gauge read-
ings had not yet been recorded, so covers had not been put on the com-
pression tube, The exciter field and armature had been set in place
and vired; commections had heen aade in the generator terminal box,

The only activity remaining on Specification 895 was the
dismentling of the -rarshouse,

5y late lLay, 1951, the contractor workin: on mechanical
installation had completed his tesbing of the o0il and air lines in the
turbine pit, Then he set the =uide bhoarins, The oil well had heen
cleaned, and the interior of the turhine »it was painted %o elevation 5Ch.

The turbine flow meter pedestal had been installed during the
last week of llzy, and pining conmections had been nade Lo he plezometer
lines, Only the 7illins of mercwry and final adjustients remained to
be done,

3 the end of the month, air and water line connections to the
alr compressors were finished, The compressors had already been put in
service, Lubricating- and transfermer-ocil purps and notors had Seen
slirned in the oil trandfer room, The second circult Lreaker air com—
pressor was received [my 23, 1951,

By this time, work on the generator was zoin- [ull-tilg, All
work on the lever hesring {ineludins the instulistion of thernocouples),
0il and water piping had been completed, The cover of the lower bracet

nT

had been put on, and bolted %o Lhe »it liner, Yome and dab~ plates were
vt An the air heugldn:,

The electrical-installation comtractor had nmulled eight runs
I cable in the river, crossing the duct banl,

The 4 and 5 panels of the uain control board were received, and

installed in the operating room, Povwer Board PA was then connected,

Fower and control circuits had been wmlled to the air comdressors and



sump punps. These units were now In permanent operation.

By the first week of June, there was no activity whatsoever
on Specification £95, That phase of the Gorge rowerhouse Lxtension
projeat had been comnleted.

The "Hseo firm had three men on its payroll., To begin the
month of June, these men put the second circuit breaker in operation
and comnected it to the system,

L] :‘l."'
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The turbine stui7ing box was packed, and drains were installed
from the $=inch reducing valve sirainers. “eanvhile, the pipe slecves
through the transformer deck were re-conlied and covered with mastlc,

The deviece which would be used for lifting the draft iube gates
arrived at the zite, It was noved *c the transformer desly, hot was noth
immediately selt up,

Ilost of the Vestinghouse workers employed in rork on the
generator were ensaged in clean-vp operations, Iy this time (early June)
the Tlestinghouge work force was compiised ol two men,

The neutral protective screen was completed, strain zause read-
ings were re-checked, thrust bearing lower screw ecaps were in place, oil
plping to the unper miide hoerings was Pinished, the thrust and upper
guide bhearing cooling-water return-Tlow indicators were installed, and
miscellaneons oil and temperature sauges 'rere vt in,

Jizinz work was sterted on the newly-installed unilt control

Thoard and the graphic board. The motor-operated rheostat had been set

jn

in place, Tiiring and comnecting the main control, covernor cabinet,

and pgenerator control leads was in prosress by nid-June,
The Casey Llectric fompany {Close Flectric subcontractor) was
employing ten ren, while the contractor employed thirteen,

During the midile of the month, additional clean-up was done,

3 T e

as the contractor dlsmantled and removed the bhatch plant.



est-operated under penstock pressure

o

The butterflly valve was

Generator 24 was started on a mechanical run the next day, as
nreparations were belinz nade for anX early dry-out run of Unit 24, The
Donald J, Clozse Company was busily commecting all power and contrel cables
necessary Tor the test,

The main control, 'mit contrel, fileld rheostat govornor, and
lifting, jacking, and breakins controls were vronownced ready Cor operation,
after evhoustive tests were made,

By July 5, 1little remaincd of operations under Specii
Fuildincg had hecn removed and debris had heen burned, The concrete
Poundations lor the bateh plant, compressor tullding, and machine shon

. "

had been broken up and moved awsy Lo provide riprap for road construction,
The temvorary tracik from She econtrzctorts spire switeh had been
renoved, and a new pernmanent traeik wms being Inid from the railroad

* ,

bridee to the construction adit, This worlr wms completed by late June,
and the contractor made arrengements to have a City grader finish the
area.

The contracter workin- on rechanical Inatallation spent the
lasgt days of June puttin: in vent drain pipes leadins from the generator
air coolsrs to the fleor drains,

drelv wube gotes were onerated te seal off the draft tubes,
clloring personnel to checlt turbine »unner lover seal clearances, Despite
persistent efforts, the gates could not be set ticht enouzh to completely
unrater the draflt tubes

Lerly din the morning of June 21, 1951, Unit 24 was pluced on
the D-1 transmission line to begin its operational tect run -— one hotw

on each .1 jate opening, and thivteen hours on Sull ote cpexing, the

g

run wvas completed the next day, after the conbractor had recorded all
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oserating Lenperatures us called for by the specificetions,

-

Ine turbine operctionnl run vas followed by rovernor 1L

o

cumpling tests, They were Findished on June 23.

The contractor was employins two men by this time, and for the
rerzinder of June hotl: pen were vorlting on clesnup deteils and removal
I congtruction equipment Iron the plant,

The crew which had been woriin: on tie zenerator vas used

|

during late Jume to help the Westinghouse test crew on the characteristics
tests of Unit 74, These tests were completed June 17, followed by a
thoroush check or e zir Lovsing and upper hracket bolting.

On the 19th of June, the Westinghouse field engineer adjuoted

~

tie rototrol controi. The rest ol the nondh s gpent repaliring and
ing ninor tuults, Mearly 100 pomds of steel veizhts were welded
to the rotor, for halance,

Lleetrical installation was vrozressing smoothly during mid-June,
vith the contractor concertrating his efforts on +he instzllation of
196 ¥V switches, connectlous From “he transformer to the Iine to the
switeiyard, and comnecting all control ond relay circuits ir the switohe

verd ocnd main control boards. This was done to hur~r the onerational

B
ez

This test bevan JTue 21,

The contracter worked on lirhiin~ and heatin- cireuits, fixtures
For the visitors! -allery, conneeting peower voard "FA", anl completin
wirins which lead to the mrpe in the oil purilier ~oom, These umng
were then tested,

AN

Durin- the lJast wesk of Juns, “he wonbreetor worwed on the

installation of cable trars for 1750 177 leads to imits 21, 2%, and 23,
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