CONSERVATI ON OF THE SH P OF MARCO POLO
VWATTS TOWNERS CONSERVATI ON PROGRAM

This is a report on the conservation work perforned by the
Cultural Affairs Departnent, City of Los Angel es between January
1986 and February 1991 on the Ship of Marco Pol o, one of 17

scul ptures in the Towers of Sinbn Rodia State Historic Park at
1765 East 107'" Street. The Ship is shown in Figure 1 as it was
in 1959.

HI STORY

The Shi p, under construction in about 1936, was a scul pture with
a main spire about 15 feet high (Figure 2). A 1940 artist's
drawi ng shows a nuch taller and |larger main spire at that tine,
rising to its final height of 28 feet (Figure 3).

CONSERVATI ON PROGRAM SUMVARY

Backgr ound

In late 1985, the Ship was in poor condition. Mrtar around the
supporting base of the main spire was cracked through to the
corrugated netal pipe reinforcenment in many places (Figure 4).
Vertical arcs and horizontal beans encircling the spire had
broken and were supported by ropes (Figure 5). A large heart-
shaped pi ece had becone di sl odged. The main spire swayed in the
wi nd because nortar on the base of the spire had separated from
the steel pipe which supports the spire. Two | arge earthquakes
in Cctober, 1987 caused a failure near the top of the spire,
tilting it 15 degrees to the north (Figure 6).

Prelim nary Phases

Scaffol ding was erected in March 1988 (Figure 7). Emergency
stabilization was performed fromthe scaffolding - nylon netting
was w apped around ornanments to hold themin place, rope
restraints were installed on | oose nenbers, and | arge cracks
were cl eaned of debris and filled with urethane foamrods before
being sealed with silicone. That same year a city consultant
said the scul pture was "l ost".

I n Decenber 1988, a survey was perforned on the Ship and the
other 5 tallest sculptures (3 tallest towers, Gazebo and
Chimey) to determ ne their exact elevations and 3-di nensi onal
"verticality". A detailed inspection in 1989 identified al nost
300 cracks in the nortar, neasuring a total of 280 feet in

| engt h, and docunented 525 broken ornanents and 920 m ssi ng
ornanments. Figures 8 through 16 show damages to horizonta
bands, vertical arcs, junctions of vertical arcs with the
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central columm, bow s on the central colum and the nmain spire
top joint.

Materials Test Program

Fol l owi ng the inspection, a test programwas established to

sel ect suitable conservation materials and techni ques for

repl aci ng damaged rei nforcenents, preserving the renaining
ornanments - about 3,000 on the Ship -, restoring the bonds
between the nortar and ornanents and nortar and stee

rei nforcenents, and cl eaning and consolidating the ornanent
surfaces and protecting themfromfurther deterioration (see
Appendi x, Towers Materials Tests). Engineering anal yses and x-
rays of the main spire base and other failed areas up in the
mai n spire provided guidance in the design of suitable repairs.
Hi storic records, photographs and aerial surveys from 1926 to
1950 were used to determne the evolution of the Ship structure.
A staff of assistants was trained to performthe work under
techni cal supervision of contract conservation and engi neering
consultants. The selected materials and processes were then
applied to the Ship and instructions were incorporated into the
controlling docunent, The Watts Towers Conservati on Handbook.

Pr ogram Scope

In addition to nmajor replacenents of horizontal ring and
vertical arc reinforcenents and reconsolidation of the entire
spire base, 450 cracks were filled; 250 glass ornanments were
cl eaned or reattached; 2,900 shells were cl eaned, consoli dated
or reattached and 740 tiles were cleaned of reattached. Al nost
400 pottery pieces were cleaned or reattached, also.

On an allocated basis, the conservation of the Ship of Marco
Pol o cost about $100, 000 of the five-year programtotal of
*$740, 000. Esti mat ed costs were: baseli ne photography $4, 000;

i nspection $7,000; energency stabilization $5,000; and, finally,
application of conservation processes or structural conservation
$84, 000. This final effort included 3,000 hours of |abor by
Cultural Affairs staff and 1,100 hours by contract conservators
and an engi neer over a 15-nonth period. The processes were:

or nanment cl eani ng and rebonding to the nortar and/or reattaching
br oken ornanment pieces; surface consolidation of ornanments;
narrow crack filling and sealing; and treatnent or replacenent
of reinforcenents in broken, major |oad-carrying nenbers. The
results of the baseline photography, energency stabilization and
i nspection operations have been docunented previously, and
reports and records are on file in the Watts Towers conservation
office trailer.

*Does not include $110, 000 cost for security.
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Structural Conservation (See Figures 17 through 33)
Conservation materials treatnents consisted of cleaning,
rebondi ng broken ornanment pieces together, rebonding | oosened or
det ached ornanents to the nortar coverings, filling cracks
around ornanents, rebonding nortar-to-nortar, and applying
consolidants to ornanent surfaces. C eaning was normal |y
acconpl i shed using water. d azed tile cleaning was perfornmed
usi ng Brasso. C eaning and renoving rust and grease from steel
was done with Duro naval jelly and acetone. ZRC was used as a
coating where new and old steel were in contact. Rebondi ng

gl ass-to-gl ass was acconplished using Dow Corning DC 3145
silicone. Rebonding ornanents to the original nortar was done
with either Dow Corning DC 738 or 739 or GE 162 RTV. Rebondi ng
nortar-to-nortar (where cenment nortar was not used) was
acconplished with GE 162 RTV or Si kadur 23 or 31 epoxies. The
consol i dant used for shells was a m xture of GE DF 104 and
Acryloid B-72 (Bol ogna cocktail).

Smal|l crack-filling around ornanents and in other, non-
structural areas was perfornmed using DC 738 or 739 and 50
percent sand and suitable pignents. Please see "Towers Materials
Tests" and "Ship Conservation" tables in the Appendi x.

Addi tional small crack filling was acconplished using injection
of Jahn restoration nortar #MBO or, after opening the crack, by
application of Jahn Mr0-18a (gray) or MrO-11 (red) restoration

nortar, purchased from Cat hedral Stone Conpany, Washington, D.C

Large crack filling was acconplished using Portland cenent
nortar. The sand used to m x the cenment was #30 from June

t hrough m d- August 1990. This sand was di scovered to be too
coarse and not inconpliance with that specified in the State
report. From m d-August to mid-QOctober a 1:1 m x of #16 and #60
sand was used and, finally, a 1:2:3 mx of #12, #16 and #60 was
used to match that originally specified. The nmain spire base
cenment was a 1:1 mxture of white and gray cenent for a closer
color match with the original nortar

Maj or nmenber conservation on the Ship included a) replacenents
of reinforcenents in portions of three |arge horizontal bands
whi ch were broken and where steel reinforcenents were weakened
by excessive corrosion; b) replacenents of reinforcenents in
portions of five large vertical arcs which were simlarly
weakened; c) extensive renoval of nortar covering, cleaning of
the 8 1/2 inch corrugated pipe reinforcenent, rewapping of wire
mesh around the pipe, application of new cenent, and
reinstallation or replacenent of nortar replacenent of nortar
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coverings on the lowest five feet of the nmain spire base; d)
removal of nortar coverings fromboth ends of each of four
vertical arcs, rejoining and reinforcing the end connections to
the center spire columm with a new steel band, and restoring or
replacing the nortar coverings; and e) renoval and repl acenent
of the top five feet of the main spire, reattaching it to the
exi sting | ower pipe reinforcement with splice plates and bolts.

Conservation Applications:

Cleaning with water/cotton swabs - 1,500 tiles; 250 gl ass; 480
pottery.

Cl eani ng and consolidation with DF104/B-72 - 1,950 shells.
Cleaning with Brasso - 1,250 tiles; 223 gl ass.

Rebondi ng gl ass-to-glass with Dow Corning DC 3145 silicone - 7
pi eces of gl ass.

Rebondi ng ornanments to the original nortar with: Dow Corning DC
738 - 50 places; CGE 162 RTV - 55 pl aces

Rebondi ng nortar-to-nortar with: GE 162 RTV - 55 places Sikadur
23 or 31 - 31 places

CHRONOLOGY OF WATTS TOWERS CONSERVATI ON

1954 to 1959 no repairs after Rodia left.

1960 to 1971 crack-filling with cenent and waterproofi ng.

1987
July: Cultural Affairs Departnment conputer and software
acquired/install ed.

Sept enber: Vandal s di sl odged vertical arc on nmain spire and
damaged east-west overhead east of Ship.

Cctober: 6.1 and 5.5 earthquakes damaged top of main spire.
Scaffol ding erected on Gazebo for photography.

Cct ober to Decenber: Basel i ne phot ographs taken.
Decenber: Mcrofiche viewer/printer acquired/install ed.

1988
January: 6 foot, chain-link security fence erected.
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March: Ship scaffold erected, energency stabilization started.
April: Start of staff training for inspection.

June: Gazebo scaffold erected for inspection/conservation.
July: Ship mcrofiche delivered.

Decenber: Survey of Ship and 5 other tall scul ptures conpl eted.

1989
March to May: Ship inspection.

April and May: Filled large cracks with urethane foamup to 26
foot level on main spire, secured ornanments with nylon nesh
coveri ngs.

May: Start of conservation materials selection test program

August: Start cleaning and consolidating sea shells and abal one
shel | s.

Sept enber: I nspection of all scul ptures conpl et ed.

Cctober: Start filling of cracks with silicones, rebonding
or nanment s.

1990
January to March: Evaluation of conservation materials fromtest
program

March to August: Repair horizontal band 01 and m nor verti cal
arcs.

July to Septenber: Repair horizontal band 02 and m nor verti cal
arcs.

August: Modify sand sieve sizes to match State specification.

August to October: Repair horizontal band 03 and m nor verti cal
arcs.

Sept enber to Decenber: Repair horizontal bands and arcs at D and
E | evel s.
Cct ober to Decenber: Repair base of nmin spire.

Novenber: Reattach top of main spire.
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Novenber to Decenber: Gind recesses around spire base repair
ar eas.

1991
January: Final inspections by Cultural Affairs, |ocal
conservation experts.

February: C ean ornanents, consolidate shells, and fill mnor
cracks.

February 27: Renove scaffol ding.

March: conpl ete cl eaning and m nor crack-filling near base.

| NSPECTI ON SUMVARY OF DATA

| nspection reveal ed broken ornanents in 50 of the 57 4' by 4
areas and m ssing ornanents in 49 areas. The nunbers and types
of ornanments and their distribution throughout the scul pture are
shown in the foll ow ng graphical analyses.

Broken | Broken | Broken | Broken M ssing | Mssing | Mssing | Mssing | No. Crack
Tiles d ass Shells | Pottery |Tiles d ass Shel | s Pottery | Cracks | Length
nm
Ship |74 3 434 14 205 28 651 38 279 85, 000
South | 62 0 170 8 64 19 378 24 158
North | 12 3 264 6 118 2 273 14 109

X- RAY RESULTS

Ship Spire base 12/28/89

The reinforcenent in the tallest spire, Major Vertical 05, is a
steel water or sewer pipe with circular, corrugated walls. The
| arger outside dianeter is 9-inches, the snaller outside

di aneter is 8-inches. The condition of the steel appeared good
but there are severe, through-cracks in the nortar cover.

Ship Spire

Corrugated (8” sewer pipe)

Maj or Vertical 05 X-ray 1 X-ray 2 X-ray 3
Base of Spire Max o. d. 8.9 n.e. 9.33 s 8.34 n.w
37”7 elev. Mn o.d 8. 07 8. 25 7.33

Bands 2/ 14/ 90

The reinforcenents in horizontal bands are 1 3/8", 1 1/2", and 1
3/ 4" plates, between 1/8" and 3/8" thick. Splices seen show a 6

1/2" overlap of the plates tied in two places with w appi ngs of
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wire. The spliced
wi th #02 vertica

ends of the plate in #01 band at the junction
have becone tw sted and sheared apart.

Junctions between bands and vertical arcs 2/14/90

Broken nortar and separations of nortar fromthe reinforcenents

are found at the junctions of band #01 and vertical #02 and band
02 and vertical #02. There are no such failures at the junction

of band #03 and vertical #06 which appears to be in good

condi tion throughout.

Vertical arcs 2/14/90

X-ray #06/ 06A vertical #02 | ooks good, both views

X-ray #01 vertical #02 | ooks good, no 2nd view avail abl e
X-ray #10/10A vertical #05 | ooks good, both views

X-ray #09/09A vertical #06 | ooks good, both views

Bands 5/22 & 5/23/90

The reinforcenents in horizonta
3 and 7 but appear marginal in X-ray 6 between arcs 08 and 05
near the north. Band rebar are about 1/8 inch thick by 1 inch to
1-1/4 inch bent plate sections.

band #03 appear OK in X-rays 1,

The nortar shows separation fromthe rebar at al
| ocations in the horizontal bands.

X-ray

Junctions between bands and vertical arcs 5/22 & 5/23/90

No X-rays were taken of junctions.

Vertical arcs 5/22 & 5/23/90
The reinforcenents in Arc 07 and 08 appeared OK except the steel
bel ow the | ocation of X-ray 5 on Arc 08.

The nortar appeared to have a good bond to the reinforcenent on
Arc 07 at X-ray location 2 but not at X-ray |location 4. There
was nortar separation shown in Arc 08 at X-ray location 5 at the
| ower end of the area covered by the X-ray.

Bow 07 11/6/90

Scul pture | X-ray No Results of Analysis

Shi p of 1, 2, 3 Bel ow Bowl 7 is a |arge pipe. Large pipe exposed,

Mar co corroded on outside 3 inch dianmeter by 0.092 inch

Pol o wall; a 1.343 inch pipe with 0.092 inch wall is

Bowl 7 centered in the large pipe, ending .375 inch above
it. A1.635 inch dianeter by 0.117 inch wall by 1.3
inch I ong sl eeve covers the inner pipe, and connects
to a 1.343 inch dianeter by .092 inch wall upper pipe

whi ch conti nues above Bow 7.
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FI GURES ENCLOSED
Figure 1. Ship and main spire, 1959.

Figure 2. Watts Towers-short main spire in right foreground,
circa 1936.

Figure 3. Watts Towers artist's drawi ng, circa 1940.

Figure 4. Base of main spire, October 1990 before conservation
wor K.

Figure 5. Main spire broken horizontal band 01 and arcs 02 & 03,
COct ober 1987.

Figure 6. Top of main spire after earthqgquakes, October 1987.
Figure 7. Ship scaffol ding being erected, March 1988.

Figure 8. Main spire horizontal ring 02, July 1990 before
conservation work, from northwest.

Figure 9. Main spire horizontal ring 02, July 1990 before
conservation work, from northeast.

Figure 10. Main spire horizontal ring 03, August 1990 before
conservation work, from northeast

Figure 11. Main spire horizontal ring 03, August 1990 before
conservation work, from northwest.

Figure 12. Main spire arc junction, 20 foot |evel, Septenber
1990 before conservation work, from east.

Figure 13. Main spire arc junction, 20 foot |evel, Septenber
1990 before conservation work, from southeast.

Figure 14. Main spire arc, July 1990 before conservation work,
from sout h.

Figure 15. Bowl on main spire central columm, October 1990
bef ore conservati on work, from northwest.

Figure 16. Main spire top support joint, October 1990 before
final conservation work, from east.
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Figure 17. Bowl on main spire central colum, Cctober 1990 after
cl eani ng and wrapping wi th nesh.

Figure 18. Base of mamin spire, Cctober 1990 during conservation
wor k.

Figure 19. Base of mamin spire, Cctober 1990 during conservation
wor K.

Figure 20. Main spire horizontal ring 01, May 1990 during
conservation work, from west.

Figure 21. Main spire horizontal ring 01, May 1990 during
conservati on worKk.

Figure 22. Main spire horizontal ring 02, July 1990 during
conservation work, from northeast.

Figure 23. Main spire horizontal ring 02, August 1990 duri ng
conservation work, fromnorth.

Figure 24. Main spire horizontal ring 03, Septenber 1990 during
conservati on worKk.

Figure 25. Main spire arc ornanment reattachment, October 1990
after conservation work, from sout hwest.

Figure 26. Main spire arc junction, 20 foot |evel, Cctober 1990
during conservation work, from south.

Figure 27. Main spire arc junction, 20 foot |evel, Novenber 1990
during conservation work, fromnorth.

Fi gure 28. Base of Spire 01 during conservation work, Novenber
1990.

Figure 29. Base of Spire 01 after conservation work.

Figure 30. Restoration of "heart"”, top of Mjor Vertical 04,
January 1991.

Figure 31. Restoration of "heart"”, top of Mjor Vertical 04,
January 1991.

Figure 32. Major Vertical 01 sea shells after cleaning and
consol i dation, February 1991.
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Figure 33. Major Vertical 01 glazed tiles after cleaning,
February 1991.

APPENDI X ENCLOSED

Towers Materials Tests - listing of conservation materials
tested and start dates of tests.

Ship Conservation - Materials and techniques list 1, by
el evation and phot ographi c baseline reference |ocation.

Ship Conservation - Materials and techniques list 2, by date and
phot ographi ¢ baseline reference |ocation.

Techni cal Fi ndi ngs

Dat abase Printout of Ship of Marco Pol o

10



November &, 1990

TO i FILE- Watts Towers Conservation, Cultural Affairs Dept.
FROM : Bud Goldstone

SUBJECT: REINFORCEMENTS IN SHIP SPIRE & CENTER TOWER COLUMNS
FINDINGS FROM OCTOBER 25, 1990 X-RAYS.

Reference: a) 11/18/892 GOALS OF X-RAY PROGRAM
b) AFEs with Davis Quality tLab for X-rays
¢c) Set of 16 X~Rays 10/25/90
d}) Lotus 1-2-3 File "X-RAYCALC. . WKi"

SUMMARY

X-rays have shown: the sizes and shapes of reinforcements and
jJoints in the East Tower, in South Wall posts and in horizontal
bands and vertical, arched supports of the Ship; cracks and voids
in the mortar: wire and wire mesh wrappings around the reinforce-—
ments and joints; and evidence of rusting in the steel! reinforce~-
ments.

BACKGROUND

Mortar cracking failures have recurred in the Fast Tower many
times since 1959. Recent cracks have appeared in the lower
vertical cotumns of the Center and West Towers. in December 1989,
and February 1990, x-rays were taken of the East Tower vertical
columnsg and Joints and the Ship spire column, horizontal bands and
vertical arcs. In May 1990, x-rays were taken of reinforcements in
the Ship Spire horizontal bands and vertical arcs and South Wall
posts. See January 9, March 5, and May 25, 1990 reports.

In a further effort to resolve the cause of the failures and
determine the extent of steel and mortar damage, X-rays were taken
of the Ship Spire reinforcements at 20 feet elevation and of six
damaged Center Tower vertical columns above the tower base. A
total of 16 x~rays were taken on October 25 by Davis Quality
Laboratory technicians, as listed below.

LOCATION # X-RAY # APPROX. ELEVATICN BASEL INE

SCULPTURE

SHIP

BOwWL. 07 1:,2,3,4 BELOW/ABOVE SHI D
BOWL

CENTER TOWER
MCO! Column
EC02 Column

46" CTO B NNN O
4’6" CTO B ENE O

= e
o 0

cont inued
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cont i nued Page two
LOCATION # X-~-RAY # APPROX. ELEVATION BASEL INE
SCUL.PTURE

CENTER TOWER

MCG2 Coltumn 11 & 12 4’6" CTO B EEE ©
MC0O3 Column i7 & 18 4’6" CTC B EES O
EC38 Cotumn 23 & 24 46" CTO B NWN O
ECO06 Column 27 & 28 476"V CTO B SWS O
RESULTS

Sculpture X~ray No. Results of analvsis

SHIP OF

MARCO POLO Below Bowl 07 ts a large plipe.
BOWL 07 1,2,3,4 Large pipe exposed, corroded on

outslde 3 Inch diameter by 0.092

inch wall; a 1.343 Inch plpe with
0.092 inch wall is centered in the
iarge pipe, ending .375 Inch above
it. A 1.635 Inch diameter by 0.117
fnch wall by 1.3 Inch long sleeve
covers the inner pipe, and connects
to a 1.343 inch diameter by .092 inch
wall upper pipe which continues above
Bowi 07.

CENTER TOWER

MCOI Column 5 & 6 ' An oval shaped pipe contalns an
Iinternai_rebar, 0.392 inch in
diameter. The oval 1s approx.
2.813 Inch o.d. in the south view
and 1.636 in the west view. The pipe
thickness s about 0.125 i1nch.

£EC02 Column 7T & 8 A "T"- or angle-section, legs of
462 and .744 inch In skewed views,
rough edges, poor bond to mortar.

MCO2 Column 11 & 12 Pipe In good condition, 2.290 inch
o.d. by 0.112 inch wali. Cracks &
voilds tn mortar. Bond varites from
good to poor,

MC(03 Column 17 & 18 Poor pipe condition 1 place: crack
along pipe; poor bond, voids,
cracks. Plipe o.d. 2.438 inch, wall
3.125 inch.

cont nued
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cont i nued Page three

RESULTS continued

Sculpture X=-ray No. Results of analvysis

EC38 Column 23 & 24 "Tr-section, 1.086 inch by 1.214 by
L407 inch thick. Mortar cracks,
voids.

EC06 Column 27 & 28 Unsure of shape. Steel looks crack—

ed, poor bond, voids, cracks in
mortar. Large shaped “"TY side
3.721 inch by .8!4 itnch with rebar
alongside 0.75%6 inch dia.



October 22, 1990
TO: File
FROM: Bucd Goldstone
SUBJECT: MORTAR & PJIGMENT TEST RESULTS
Reference: September 24, 1990 Smith Emery Company Report, same

sub ject.

Smith-Emery Company report, SECo T-20-175, has shown no loss of
strength in compression from the addition of red pigment to 1 part
cement, 1/10 to 1/4 part lime, 3 parts sand (#30) and 300m)
(approx.) water. In fact, SECo reported an increase in compression
strength of about 30% for the samples tested with the pigment over
those tested without the pigment. Therefore, the cause of the
weakened, pigmented mortar remains unexplained at this time. The
increase in strength may be due to the fact that fineness of the
pigment contributed strength to the sand (#30) and cement
combination. OQur current sand, a mixture of #12, #15, and #60, has
a higher percentage of fine grains than those tested.

For your information, the report data was as follows:

7 Days Compression Tests on 8/14/90-

Mix A (no pigment)

Mix B (pigment)

Sample Load Compression Sample Load Compression

No. {1bs) Strength No. (1bs) Strength
(psi) (psi)

! 7440 1860 1 9720 2430

28 Days Compression Tests on 9/4/90~

Mix A (no pigment)

Mix B (pigment)

Sample Load Compression Sample Load Compression

No. {1bs) Strength No. (lbs) Strength
(psi) (psi)

2 10100 2525 2 13500 3378

3 3800 2450 3 12800 3200

ces Jay Oren

Rosa Lowinger
Zuleyma Whitehurst
File



October 11, 1990

T0O: File
FROM: Bud Goldstone

SUBJECT: SAND SIEVE SIZES TEST RESULTS

Reference: August 8, 1999, T0: Those Listed, FROM: Bud Goldstone. SUBJECT: SAMD FOR USE WITH CENENT HORTAR

Smith~Emery Company report, SECo G~90-6473, has confirmed the
referenced memo which indicated an improper mixture of sand was
used by the 0SA in mortar repairs made on one East Tower column.
We are waiting for a second report which might indicate the loss
of strength due to the improper mixture of sand. Apparently there
is too much coarse aggregste in the mix.

Two samples were tested by Smith-Emery, one reported above on the
OSA mortar and one on Rodia‘’s mortar, also taken from the East
Tower column. The test report stated that Rodia’s sand mixture was
"Fine-coarse grain quartzo-feldspatic aggregate. Angular grains
15+% composite grains. Higher percentage of relic cemented
aggregate and composite grains are larger than in sample | (0OSA
mortar sample). Gap-graded."®

The comparison of grain sizes with those specified in the
Ehrenkrantz report is:

Specified by Sample | Sample 2
Ehrenkrantz GSA Sand Rodia Sand
% passing % passing % passing
Sieve
Size
4 100 98 (2% too coarse) 93 (7%
8 95~100 85 (tog v " ) 8 (17%)
12
16 70~-100 67 (3% too coarse) 60 (10%)
20
30 40~ 75 48 OK 43 OK
40
50 20~ 35 30 OK 28 OK
70
100 2~ 15 19 (49 too fine) 15 OK
140
200 Q- 2 13 (ll%_too fine) 7 (5%)

Those Listed: Jay Oren
Rosa Lowinger
Zuleyma Whitehurst
File



August 8, 1990

TO: Those Listed
FROM: Bud Goldstone

SUBJECT: SAND FOR USE WITH CEMENT MORTAR

For your information, the sand which we have been using to prepare
"Ehrenkrantz” mortar is a 30" size sand from Cudahy Bufliding
Supplies, purchased by Cudahy from Cisco in Corona, California.
The records of the Office of the State Architect and salesmen from
Cudshy (where the 0SA also bought their sand) claim that the same
size was used by the State.

That size sand, however, does not meet the specifications for sand
in the Ehrenkrantz reports,

To prepare the proper ratio of grain sizes for the sand, with a 39
variation possible only in sieve size 70 (see * pelow) either of
the following mixes of Cisco sand may be used. Mix B has a
stightly better match in the larger grain sizes. The mixtures
selected and the conclusion are based on my calculations, which
are avaiisble on reqguest.

A) 1 part Cisco #16 to 1 part Cisco #60; or
B) 1 part Cisco #12, 2 parts Cisco #16, and 3 parts Cisco #60.

The comparison of grain sizes with those specified in the
Ehrenkrantz report is:

Ehrenkrantz Mix A Mix B

% passing % passing % passing
Sieve
Size
4 100 100 100
8 95-100 100 99,3
12 99,95 87.3
16 70-100 80 70.5
20 52.45 51.6
30 40~ 75 50.2 50.1
40 47.55 47.5
50 20—~ 35 32.5 32.5
70 2—- 15 *18 *18
100 7.5 7.5
140 2 2
200 0~ 2 t i

Those Listed: Jay Oren
Rosa Lowinger
Zuleyma Whitehurst
Fite



25, 199 B
¥8y : #?LE~ Watts Towers Conservation, Cultural Affairs Dept.
FROM : Bud Goldstone

SUBJECT: REINFORCEMENTS IN SHIP SPIRE HORIZONTALS & VERTICAL ARCS-
AND SOUTH WALL POSTS -~ FINDINGS FROM MAY 22 & 23, 1990
X-RAY PROJECT

Reference: a) 11/18/8B9 GOALS OF X-RAY PROGRAM
b) AFE with Davis Quality Lab for X-ravs
c) Set of 20 X-Rays
d}) Lotus 1-2-3 File “X-RAYCALC.WKI"™

SUMMARY

X-rays have shown: the sizes and shapes of reinforcements and
Joints between flat steel bands and U-shaped channels in South
Wall posts and in horizontal bands and vertical, arched supports
of the Ship: cracks and voids in the mortar:; wire and wire mesh
wrappings around the reinforcements and Joints; and evidence of
rusting in the steel reinforcements.

BACKGROUND

Mortar cracking failures have occurred in several South Wall and
North Wall posts and in many of the horizontal bands, arched
vertical supports, and in the main spire column of the Ship over
the past 20 vears. Questions had arisen in late 1989 about the
stability of the taliest Ship spire and cracking of the mortar
cover near the base of the spire which appeared to be caused due
to spire movements observed under low level side loadings. In
December 1989, and February 1990, x-rays were taken of the East
Tower vertival columns and Joints and the Ship spire column,
horizontal bands and vertical arcs. See January 9 and March 5,
1990 reports.

In a further effort to resoive the cause of the failures and
determine the extent of steel and mortar damage, X-rays were taken
of two failed South Wall posts and of Ship horizontal bands,
vertical arcs and center column intersections. A total of 20
x-rays were taken on May 22 and 23 by Davis Quality tLaboratory
technicians.

MAJOR F INDINGS

SOUTH WALL POSTS

The rebars In the watl at both the 52 inch and 59 elevations near
the main gate appear to be OK altthough the post was not visible in
the X-ravs.

At the east end of the wall, the rebars also appeared OK although
there are cracks within the mortar and the pipe s very
deteriorated at the 79 inch elevation.



page two

May 25, 1999

SUBJECT: REINFORCEMENTS IN SHIP SPIRE HORIZONTALS & VERTICAL ARCS-
AND SOUTH WALL POSTS ~ FINDIMGS FROM MAY 22 & 23, 1990
X~RAY PROJECT

BANDS

The reinforcements in horizontal band #03 appear OK in X~rays 1, 3
and 7 but appear marginal in X-ray 6 between arcs 08 and 05 near
the north. Band rebars are about /8 inch thick by | inch to i-1/4
inch bent plate sections.

The mortar shows separation from the rebars at all X-ray locations
in the horizontal bands.

JUNCTIONS BETWEEN BANDS AND VERTICAL ARCS
No X~rays were taken of junctions May 22/23 1990.
VERTICAL ARCS

The reinforcements in Arc 07 and 08 appeared OK except the steel
below the location of X-ray 5 on Arc 08.

The mortar appeared to have a good bond to the relnforcement on
Arc 07 at X-ray location 2 but not at X-ray location 4. There was
mortar separation shown in Arc 08 at X-ray location 5 at the lower
end of the area covered by the X-ray.

X—-RAY PROJECT PLANS
SHIP OF MARCO POLO

Because of the urgency to repair the Ship and minimize the
potential loss of ornaments and mortar coverings, additional
x~rays are to be taken in critical areas of the Major Vertical 05
spire horizontal bands, vertical arcs, column and bowls. X-rays
to assist in defining the limits for repairs already planned are:

Horizontal band 04
Minor Verticail arcs 09 through 12
Spire column joints

OTHER SCULPTURES

Additional x-rays will be planned for the Gazebo, South Wall,
Garden Spire, Chimney and other sculptures after July 1990,



March 10 1990
T0 : FILE

FROM : Bud Goldstone
SUBJECT: ACTIONS RECOMMENDED TO REPAIR SHIP

REFERENCES

A) November 22, 1989 Report. ACTIONS RECOMMENDED TO REMEDY FUTURE
DAMAGE DUE TO DEFLECTIONS OF SHIP, GARDEN SPIRE, AND "AY TOWER
SPIRES OF WATTS TOWERS

8) January 9, 1990 Report, REINFORCEMENTS IN EAST TOWER COLUMNS
AND SHIP SPIRE~ FINDINGS FROM DECEMBER 28, 1989 X~RAY PROJECT

C) March 5, 1990, Report, REINFORCEMENTS IN SHIP SPLRE HORIZONTALS
& VERTICAL ARCS— FINDINGS FROM FEBRUARY 14 & 15, 1990 X-RAY
PROJECT

D) Schematic of Ship X-ray locations, March 5, 1990, enclosed.

SHIP MAJOR VERTICAL 05 BASE COLUMN (Reference A & B)

Note: As a resuit of reference A} and B) reports, the Ship Spire, major vertical §05 vas supported by three
tie-downs in January 1390 to prevent movements due o wind or earthquake forces,

Remaining to be accomplished are the following:

The Ship Spire mortar cover shows severe damage resulting
from deflections in the 28 foot high vertical column.

Candidate permanent solutions- develop a method to cause
the reinforcement and the mortar cover to act together in
resisting side loads. Possibilities (feasibility to be
determined) are: a) re—bond the mortar to the pipe exterior in
selected areas at several elevations; and/or b) introduce lateratl
plugs through the mortar cover and pipe at selected elevations:
and/or repair significant (deeper than 25 mm) cracks and spalls in
Spire cover and provide structural bonding between the mortar
cover and ocutside surface of the reinforcement.

Suggested temporary/permanent solutfon- apply structural
grade repair material to all spalis and cracks. During repair,
ciean—-out and open up area to the central pipe reinforcement.
Obtain best possible structural bond between the repaired area
and the reinforcement and add two (2) steel mesh lavers between
reinforcement and outer surface of mortar extending across the
repaired areas.

SHIP HORIZONTAL BANDS #01 AND #02 (Reference C & D, enclosed)

The reinforcements in horijzontal bands are 1 3/8%", 1| /2", and |
3/4" plates, between 1/8" and 3/8" thick. Spiices seen in the
X-rays show a 6 1/2% overlap of the plates tied In two places with
wrappings of wire. The spliced ends of the plate in #0i band at
the junction with #02 vertical have become twisted and sheared
apart. Severed locations in these bands require restoration of the

cont inued
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SUBJECT: ACTIONS RECOMMENDED TO REPAIR SHIP

continuity of the plate reinforcements which must then be spliced
to existing plate ends which are free from damage in the original
band on one or both sides of splices. Wire mesh must be wrapped
around reinforcements before adding structural grade repair
mortar. Covers which can be salvaged must be re-~cemented with
structural grade mortar or an equivalent strength epoxy or other
repair material of equivalent strength.

JUNCTIONS BETWEEN BANDS AND VERTICAL ARCS

Broken mortar and separations of mortar from the reinforcements
are found at the junctions of band #01 and vertical #02 and band
#02 and vertical #02. There are no such failures at the junction
of band #03 and vertical #06 which appears to be in good condition
throughout.

Repairs of the joints will be designed after additional X-ray
efforts and analyses of the results. Until that time, temporary
crack~fitling should be carried out.

In vertical arc #02 below and above the joint with band #01 (X-ray
#06), there appears to be a good bond of the mortar with the
channel reinforcement. Cleaning and sealing cracks in this arc
should lengthen {ts 1ife.

In vertical arc #06 above band #03 (X-rays 9 and 9A), there
appears to be a good bond of the mortar with the channel
reinforcement. Cleaning and sealing cracks in this are should
tengthen its life.

In vertical arc #05 above band #03 (X-rays 10 and 10A), there
appears to be a good bond of the mortar with the channel
reinforcement. Cleaning and sealing cracks in this arc shoutd
lengthen fts 1ife.



March 5, 1990
T0 : FILE- Watts Towers Conservation, Cultural Affairs Dept.

FROM : Bud Goldstone

SUBJECT: REINFORCEMENTS IN SHIP SPIRE HORIZONTALS 8 VERTICAL ARCS—
FINDINGS FROM FEBRUARY 14 & 15, 1990 X-RAY PROJECT
References a) 11/18/89 GOALS OF X-RAY PROGRAM
b) AFE with Davis Quatity Lab for X-ravs
¢) Set of 20 X-Rays
d} Lotus 1[-2-3 File "X-RAYCALC.WKI®

SUMMARY

X-rays have shown: the sizes and shapes of reinforcements and
Joints between flat steel bands and U-shaped channels in
horizontal bands and vertical, arched supports of the Shipi cracks
and voids in the mortar; wire and wire mesh wrappings around the
reinforcements and jJoints:; and evidence of rusting in the steel
retnforcements.

BACKGROUND

Mortar cracking failures have occurred in many of the horizontal
bands, arched vertical supports, and splre column of the Ship over
the past 20 vears. Questions had also arisen in late 1989 about
the stability of the tallest Ship spire and cracking of the mortar
cover near the base which appeared to be caused due to spire
movements observed under low level side loadings. In December
1989, x-rays were taken of the spire column. See January 9, 1990
report. In an effort to resolve the cause of the failures, four
X-rays were taken of horizontal band #01; six x-rays of horizontal
band #02; two of minor verticatl arc #02 at each of its junctions
with horizontal bands #01 and #02; two at 5 1/2 inches above
horizontal band #03;: two of minor vertical arc #05, 7 inches above
horizontal band #03: and two of minor vertical arc #06 5 1/2
inches above horizonta! band #03; a total of 20 x-rays taken on
February 14 and 15 by Davis Quality Laboratory technicians. The
quality of 16 of 20 x-rays was excellent.

MAJOR F INDINGS
BANDS

The reinforcements in horizontal bands are | 3/8%, 1 /2%, and 1
3/4" plates, between 1/8" and 3/8" thick. Splices seen show a &
1/2" overlap of the plates tied in two places with wrappings of
wire. The spliiced ends of the plate in #01 band at the junction
with #02 vertical have become twisted and sheared apart.

JUNCTIONS BETWEEN BANDS AND VERTICAL ARCS

Broken mortar and separations of mortar from the reinforcements
are found at the Jjunctions of band #0! and verticat #02 and band
#02 and vertical #02. There are no such fallures at the junction
of band #03 and vertical #06 which appears to be in good condition
throughout.
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SUBJECT: REINFORCEMENTS IN SHIP SPIRE HORIZONTALS & VERTICAL ARCS-
FINDINGS FROM FEBRUARY 14 & 15, 1990 X-RAY PROJECT

VERTICAL ARCS
X-ray #06/06A
X-ray #01

A~-ray #10/10A
X-ray #09/09A
X~RAY PROJECT

SHIP OF MARCO

vertical
vertical
vertical
vertical

PLANS

POLO

#02
#02
#05
#06

looks good, both views
looks good, no 2nd view available
looks good, both views
tooks good, both views

Because of the urgency to repair the Ship and minimize the
potential loss of ornaments and mortar coverings, additional
x~-rays are to be taken in critical areas of the Major Vertical 05
spire horizontal bands, vertical arcs, column and bowls. X-rays
to assist in defining the

Horizontal band 01,
Minor Vertical arcs
Bowls 01l through 09
Spire column Jjoints

OTHER SCULPTURES

Additional x-rays will
Garden Spire, Chimney and

be

limits for repairs already planned are:

92, 03, 04
01 through 12

planned for the Gazebo, South Wall,
other sculptures after Juty 1990.



January 9, 1990
TO s FILE~ Watts Towers Conservation, Cuttural Affairs Dept.
FROM ¢ Bud Goldstone

SUBJECT: REINFORCEMENTS IN EAST TOWER COLUMNS AND SHIP SPIRE-
FINDINGS FROM DECEMBER 28, 1989 X-RAY PROJECT
References: a) 11/18/89 DRAFT-GOALS OF X~RAY PROGRAM
b) AFE with Davis Quality Lab for X-rays
c} Set of 21 X~-Rays
d) Lotus }-2-3 File "X-RAYCALC.WKL"

SUMMARY

X-rays have shown the sizes and shapes of reinforcements (steel
pipes) in four vertical supports of two of the sculptures, one
connection between two reinforcements within a vertical support,
cracks and voids in the mortar, wire and wire mesh wrappings
around the reinforcements, re-bars in horizontal members at their
Junction with vertical supports, and evidence of rusting in the
steel reinforcements, particulariy at the lower elevations.

BACKGROUND

Repetitive mortar cracking failures have occurred in some of the
vertical supports of the East Tower after major repair work done
in 1879 and 1985, Questions had also arisen in late 1989 about
the stability of the tallest Ship spire and cracking of the
mortar cover near the base which appeared to be caused due to
spire movements observed under low level side loadings. A
decision was made in November 1989 to x-~ray the members, along
with one member which had not shown any failiures, in an effort to
resolve the cause of the anomalies. X-rays were taken from three
directions at two elevations, 4 feet and 8 feet, on three columns
of the East Tower, 2 which have previousiy failed and one which
has remained undamaged: and at the 3-foot elevation, near the
hase of the Ship Spire, to examine the size, shape and conditions
of the reinforcements and the jolnts in the reinforcements, if
possible. A total of 21 x-rays were taken on December 28 by Davis
Quality Laboratory technicians. The quality of the x-rays was
excellent.

MAJOR FINDINGS

Reinforcement Sizes and Conditions

East Tower 1C0Z and 1C06 severely cracked columns

The reinforcements in two of the eight inner vertical cotumns,
IC02 ana IC06, are l-itnch inside diameter steel pipes near the
tower cylindrical base (4-foot etevation) and, on one, 1 1/4~inch .
inside diameter pipe at the B-foot elevation where the second
inner horizontal ring joins the columns. The connections of the
lower pipe to the upper pipe were not shown by the x-rays.
Considerable rust accumulations and probable rust-~throughs holes
are present in the thin walls of the pipes at the lower level,
particularlty in IC06, and at the B-foot elevation In IC0&. The
condition of the steel in 1C02 at the 8-foot elevation appears
good but cracking in the mortar cover is evident. Scaling effects
due to the x-~ray sizes make all dimensions approximations. The
measurements also Indicate that the pipes are not exactiy round.

Cont inued



January 9, 1990

Page two

SUBJECT: REINFORCEMENTS IN EAST TOWER COLUMNS AND SHIP SPIRE-
FINDINGS FROM DECEMBER 28, 1989 X-RAY PROJECT

MAJOR F INDINGS

East Tower 0OC04 undamaged column :

The reinforcement in 0C04, one of the six outer vertical columns,
is a 2 l/2-inch inside diameter pipe at the base and a 1 t/2-
inch inside diameter at the 8-foot elevation. The connection
between the lower and upper pipes at the 7 1/2-foot elevation can
bhe seen in the x~ravs. The condition of the steel and mortar
appears good. The consistency of the measurements indicate that
this pipe is round.

Ship Spire base

The reinforcement in the tallest spire, Major Vertical 05, is a
steel water or sewer pipe with circular, corrugated walls, The
larger outside diameter is 9-inches, the smaller outside diameter
is 8-inches. The condition of the steel appeared good but there
are severe, through-cracks in the mortar caover.

X-RAY PROJECT PLANS

Ship of Marco Polo

Because of the urgency to repair the Ship and minimize the
potential loss of ornaments and mortar coverings, additional
x-rays are to be taken in critical areas of the Major Vertical 05
spire horizontal bands, vertical arcs, cotumn and bowlis. X-rays
to assist in defining the limits for repairs already planned are:

Horizontal ring 01, 02, 03, 04
Minor Vertical arcs 01 through 12
Bowls 01 through 09

S5pire column joints

Gazebo

Repetitive cracking has occurred in some of the arched legs of
the Gazebo and urgent repairs are planned for many of the minor
horizontal bands and verticatl arcs on the Gazebo spire.
Additional x-ravs will be taken in critical areas of this
sculpture, in the summer of 1990, as funds are available.

East, Center and West Towers
Additional x-rays will be taken in critical areas of this
gscuipture, in the fall of 1990, as funds are available.

Garden Spire, Chimnhey, A & B Towers
Additional x-rays will! be taken in critical areas of this
sculpture, in the fall of 1990, as funds are available.

South & North Watlls

Perhaps a dozen "posts"”™ on the two walls have shown evidence of
instablility. Additional x-rays will be taken in critical areas of
the walls, in the fall of 1990, as funds are avaltlabie.

Continued
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Page three

SUBJECT: REINFORCEMENTS IN EAST TOWER COLUMNS AND SHIP SPIRE~-

FINDINGS FROM DECEMBER 28,

DETAILED FINDINGS

Measurements
Al

1989 X—-RAY PROJECT

measurements are scaled from the x~ravs and are approximate.

The possibility that the pipes are not completely round is high,
leading to differences found in the messurements taken from the

x-rays and their three views.

The pipe reinforcements in 1C02 and

I1C06 appear to have thinner wall thicknesses (30% to 50%) than

standard,

note: n.e.=northeast

seamless tubing.

g = south
n.w.=northwest

East Tower

Column IC02 o.d.
4 ft. elev. i.d.
wall thk
Cotumn [CO02 0.4d.
8 ft. elev, f.d.
wall thik
Column [C06 o.d.
4 ft, elev, i.d.
wall thk
Column €06 O.d.
8 ft. elev. j.cl.

‘ wall thk
Column 0OCO04 0.d.
4 f£t. elev. i.d.

waill thk
Cotumn OCO04 o.d.
8 ft. elev. f.d.
Lwr Col. wall thk
Column 0GCOD4 a.d.
8 ft. elev, f.d.
Uppr Col., wall thk
Ship Spire

Major Vertical 05
Base of spire Max
37" elev. Min

cCcs:

o.d.
o.c.

X~ray 1
inches

l.l4n.e.
1.05
.043

t.llin.e,
.98
. 066

n/an.e.
n/a
n/a

l.64n.e.
1.33
.15

3.04n.e.
2.82
.110

2.93n.e.
n/a
n/s

1.90n.e.
.56
.170

89 98n.eﬁ
8.07

X~ray 2
inches

i.11ls
1.01
.53

l.35s
1.20
077

1.209
1.10
.06

1.57s
1.39
009

3.16s
2.93
115

2.86s
n/a
n/a

2.06s
1.75
.152

9.33s
8.25

X-ray 3
fnches

f.ldn.w,
1.00
. 068

1.28Nn.w
1.11
.083

1.12n.w.
.98
.07

1.50n.w
1.30
.10

2.9Tn.w.
2.75
.110

3.00n.w
n/a
n/a

F.95n.w.
1.65
. 150

FProbable
Pipe Size

l"
1.32
1.05

.13

l"
1.32
.05

.13

l"

1032

1.05
.13

1 1/4"
1.66

1.38
.14

2. 1/2%
2.88

2.47
. 20

2 172"
2.88

2.47
.20

1.1

1.90
1.61
. 145

2"

corrugated

8" sewer pipe

8.34n.w.
7.33

Jay Oren, Rosa Lowinger, Zulteyma Whitehurst



November 22, 1989

TO : Jay Oren, Rosa Lowinger, Zulevma Whitehurst, File
FROM : Bud Goldstone

SUBJECT: ACTIONS RECOMMENDED TO REMEDY FUTURE DAMAGE DUE TO
DEFLECTIONS OF SHIP, GARDEN SPIRE, AND "A" TOWER
SPIRES OF WATTS TOWERS

PLEASE REVIEW THIS AND RESPOND WiITH YOUR COMMENTS

A simpie test on November 17 showed that the Ship Spire
moved laterally, both north-south and east-west, under relatively
small side loads at the 15~foot elevation, apparently moving
the entire spire about a pivot point near the base. On November
21, a similar test was performed on the Garden Spire, applying a
side load in an east-west direction at the top of the spire, 19
feet elevation. This spire also deflected, apparentiy rotating
about a point near the base. Zuleyma Whitehurst reported that
during inspection of the "A" Tower, its spire, 19 feet high, had
shown a similar deflection characteristic. Because of their
design, no other sculpture has a similar probiem.

in an effort to understand the behavior of these spires,
calculations were performed November 18 making two assumptions:
1.) that the Ship reinforcement was a steel pipe, 6 inches in
outside diameter with a 1/4 inch wall thickness, and 2.) that the
outside diameter was 5 inches with 1/4 inch wall. The results
showed a deflection characteristic simiiar to that observed on
the Ship Spire. Therefore, it may be assumed that the spires do
contain steel pipes about 5 inches in diameter, anchored into the
ground through the bases of the sculptures:; and further, that the
mortar covering over the steel reinforcement does not restrain
the spire against small lateral forces, i.e. the pipe acts like
an unrestrained mast supported at its base,

Preliminary Conclusion

The calculations show that the spires’ lateral deflection
behavior is consistant with those of vertical pipes. Apparently
the mortar covers over the pipes on the three sculptures
currently do little to restrain deflections under small (less
than 30 pounds) side loads. Cracks in these mortar covers may
well be evidence that bonding between the outside surface of the
covers and the mortar enclosure have failed sometime after the
artist applied the covers and that subsequent deflection of the
spire has initiating both horizontal and vertical cracks in the
covers.

Pretiminary Recommendations

SHIP - the Ship Spire mortar cover shows severe damage resulting
from deflections in the 28 foot high vertical column.

1. Reduce deflections under wind and guake loads to minimize
future damage to the cover and decorations.

Suggested temporary solution- attach guy ropes from one or
more elevations on the spire to the fence. This should be done by
January 1, 1999,
cont { nued
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SUBJECT: ACTIONS RECOMMENDED TO REMEDY FUTURE DAMAGE DUE TO

DEFLECTIONS OF SHIP, GARDEN SPIRE, AND "A" TOWER

SPIRES OF WATTS TOWERS

Candldate permanent solutlons- develop a method to cause

the relnforcement and the mortar cover to act together In
reslsting side loads. Possibilities (feasibllity to be
determlined) are: a) re-bond the mortar to the plpe exterior in
selected areas at several elevations; b) introduce lateral plugs
through the mortar cover and pipe at selected elevations: and/or
¢) Introduce permanent guving at selected locatlons.

2. Repair significant (deeper than 25 mm) cracks and spalls in
Spire cover and provide structural bondlng between the mortar
cover and outslde surface of the reinforcement.

Suggested temporary/permanent solution— apply structural
grade repalr materlal to all spalls and cracks. During repair,
clean—-out and open up area to the central pipe relnforocement.
Obtain best posslible structural bond between the repaired area
and the reinforcement and add two (2) steel mesh lavers between
reinforcement and outer surface of mortar extendlng across the
repaired areas.

GARDEN SPIRE and A TOWER - the 19 foot hlgh Garden Splre and 2%
foot hlgh A Tower mortar cover shows some damage resulting from
deflections in thelr vertical columns.

1. Reduce deflections under wind and quake locads to mlinimize
future damage to the cover and decoratlons,

Suggested temporary solution- attach guy ropes from one or
more elevatlons on the splres to the fence and adjacent
sculptures. _Thls should be done by January 1, 1990,

Candidate permanent solutions— develop a method to cause
the reinforcement and the mortar cover to act together in
resisting side loads. Posslibllitles (feasiblllity to be
determlined) are: a) re-bond the mortar to the pipe exterior in
selected areas at several elevatlons; b) Introduce lateral plugs
through the mortar cover and plpe at selected elevations: and/or
c) introduce permanent guyling at selected locations.

2. Repair signiflcant (deeper than 25 mm) cracks and spails In
Spire cover and provide structural bondlng between the mortar
cover and outside surface of the relnforcement.

Suggested temporary/permanent solution-— apply structural
grade repair materlal to all spalls and cracks. Durlng repalr,
clean—-out and open up area to the central pipe relnforcement.
Obtain best posslible structural bond between the repaired area
and the relnforcement and add two (2) steel mesh lavers between
reinforcement and outer surface of mortar extending across the
repaired areas.



Watts Towers Project

Prelininary Project Report {1.0)
Treatment Proposal: Ship of Marco Polo
6/30/89

I. Condition Report

The Ship of Xarco Polo is in need of immediate conservation treatzent., 1Its
core of steel rebar has, in many places, decayed completely, and in decaying
has caused the total disintegration of mortar cladding ard consequent
disengagenment of surficial decorative elements., There are several cracks in
the mortar cladding, most exceeding a foot in length, culminating in actual
breaks in the rings surrounding the Ship’s central zenbe

I[I, Treatment Proposal

Beginning work from the lowest level up, erect nets or plastic sheeting to
catch detached fragments.

(1) hdhere surficial decorative elements to protect from loss during
treatoent.

f2) Cut ring sections where the steel rebar is either broken or mere than
30% nineralized,

{3) Mechanically remove residuval steel and/or corrosion products.

(4) Degrease repaining steel,

(5 Coat remaining steel with either zinc chromate-based primer, EBxxon Rust-
Ban 392, or 5% tannic and phosphoric acid solution in water. Variations
will be tested for comparison.

(6}  Replace steel rebar where if is zore than 30% mineralized. Steel will
be stainless steel of grade determined in Ehrenkrantz report. All loose
steel corrocsion products will be cleaned off mechanically with tools.

(7] Readhere surface cladding on of a number of raterials for testing
including: L. The mortar compesition reconnended in the Ehrenkrantz
report; 2.4 structural epoxy (commercial grade) which will be used along
the irnterior only to hold sections together. The surface will be free
of epoxy and surface cracks will be filled with silicone; 3. The sanme
systex as in #2 except that a commercial latex fiiled mortar will be
usew 1n place of the epoxy.

{8) Possibly waterproof entire structure. Waterproofing materials to be
tested (preducts to be tested: Conservare, Bologna). Possibly
consolidate crumbling and spalling mortar prior to waterproofing vith
conpatible material {TBD).

(9) Fill residual cracks in mortar with silicones ard/or mortar. (see above}

(16) Adhere loose surface fragments with suitable product, most probably
epoxy-based, silicone~based, or acrylic resin-based (T78d).

(11) Investigate asscclated treatment problems: (a) mortar overflow onto
decorative elements; (b) staining of decorative elements (i.e., dirt,
rust, from previous work or environmental deterioration); (c¢) surface
damage repair or mitigaticn, from vandalisz or environmental
detericration.

(12) Address spalling on base of ship with materials which will be used for
the repair to the rings. The saze naterials can also be employed to
repair the major connection at the base of the spire. The main material



which needs to be researched further is the steel., WNeasuremenrts will
need to he taken for purchase of the appropriate arc and size.

III, ¥aterial, equipnent requirements

{please see attached requisition list)



Watts Towers Project
Prelimimary Report (:.0)

¥aterials reguisition: Watts to order

T/14/789
¢c: fuleyma Whitehurst

Equipnent
Vacuun

Chisels

¥allets

Blectric hand saw
Sawvs

Wire cutters
Wrenches
Screwdrivers
Files

Heasuring cups (plastic and pyrex)

Ouantity (=1,

Gnless othervise specified)

! oset flat, 1 set pin punch
3, rubber, 2% diameter head

(already on order)
1 set, heavy duty, nanual

1 set of 12 snall
from szallest to 1 gal.

Keasuring spoons {plastic and metal)sets of assorted sizes

Buckets

Heoprene gloves

Surgical gloves

Scale (measuring)

Spatulas {Minarette tools)
Banhoo skxewers

Bulk cotton (not sterilized)
Masking tape

Duct tape

Kylon strapping

Band clamps

Steel wool {0-0000)

Natural bristle brushes
Dental tools or small picks
Wet/dry sandpaper (120-600 grit)
Goggles

Glass jars {with lids)
Solvent bottles

Plastic jars (with lids)
Cans of pressurized air
Thernoneter

Barometer

Round adjustable wire brushes

Yaterials

Solvents
Acetone
Mineral spirits
Ethanol

Dry pigments
Grey
White
Black
Yellow ochre
Raw umber
Burnt uzber

2 each, plastic, 1/2 gal.-3 gal,
6 pair each ¥ and L, flock lined
1 hox

triple beanm balance

1 each, small sizes

6 pkxgs.

12 rolls, 6 each L/j2%, 1"
12 rolls

see Ehrenkrantz, p.52

& Pony Band/Web clanmps

Ed

5 pkgs. each
6 pair, clear
assortad

* (the spigot type avall. at art stores)

" {urine sample type, screv top)
12 {photography use type)
¢ with 10 refills

guantity
5 gal. each

File {color slide: Ektachrome ASA 200)

Robm and Haas Acryloid (B-72 and B-48N)

100% solids



SCULPTURE CONSERVATICHN STUDIO 4
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March 24, 1988 ' 258 5., Rexford Drive
Beverly Hilts, CA 90212

TO : Earthquake File
FROM : Bud Goldstone
SUBJECT: WATTS TOWERS CONSERVATION-SHIP OF MARCO POLLO

Reference:s

1) Special Report, 10/17/87, Earthquake Damage 10/1 to 10/6/87 &
Vandal ism Damage 9/14/87. prepared by N.J. Goldstone.

2) Wind/Rain Damage Report, 1/16—~18,88, 1/24/88, prepared by N.J.
Gotldstone.

3) Postcard Watts Tower (sic), H-2119, Columbia Wholesale Supply,
11401 Chandlier, No. Hollywood, CA. circa 1961,

4) In Celebration of Qurselves, A California Living Book,
photographs by Seymour Rosen, pg. 16, right lower portion,
photoaraph circa 1959,

Perhaps the Ship has now become our emergency stabilization top
priority sculpture (because of the referenced vandalism on or
about September 14, 1987, the earthquakes in early October 1987,
and the high winds and rain in January and February 1988.)
Although the wrappings applied will serve to retain loosened
ornaments and portions of mortar, no_additional structursa)
support has been provided to restore load-carrying capability to
the spire which has lost supporting members nor to joints further
weakened by complete separation faillures at connections of
horizontal and vertical members at several locations on the
Ship’s spire.

The loss of major parts of the spire on the Ship is a real
possibility because of references 1) and 2). Two major previous
tosses occurred, with original pieces shown in references 3) and
4) photographs, taken from 1959 to 1961, which are both now gone.
The photographs show two large spires which are no longer parts
of the Watts Towers. One was formerly attached to the Ship and
the other to the wal!l near the Ship.

Reference 1) describes damage caused by vandalism in September
1987 and the October earthquakes; Reference 2) describes the loss
of some shards on the Ship; References 3) and 4) photographs
(near the west end of the ship) show a 4-foot spire topped with a
heart which fell or was removed in the early 1960°s. Another
spire, 5 to 6 feet high, topped with a heart (also fallen or
removed) is shown in the photographs, rising from the top of the
east Jjunction of the north and south walils. One of these two
spires, badly damaged, is stored in the container on site.

Serious consideration should be given to providing near-term
additional support to the weakened Ship spire to resist side
loads from wind, vibration, and/or earthquake forces, and to
inspecting all joints for signs of excessive rust-out, similar to
that found on the 22-inch vertical support piece which fell in
February. Inspection yesterday, 3/24/88, showed that the metal
refnforcement in the fallen vertical member, originally a 3/4"
channel section, 3/16" thick with 5/16" legs, had lost its web
and one teg to rust-out at each end before it fell during a high
wind. The loss of that vertical! support piece caused horizontal
member number 3 to separate at its northernmost connection and
almost fall before you coutld apply emergency stabilization in the
form of the plastic mesh.



March 24, 1988 258 5. Rexford Drive
Beverly Hills, CA 30212

TO t Earthquake File

FROM : Bud Goldstone

SUBJECT: WATTS TOWERS CONSERVATION-SHIP OF MARCO POLO

Page two

I¥ the Ship rises (or has risen) to number 1 priority for
emergency stabijlization over the Gazebo, the number ! priority
for subsequent inspection shouild also be changed to the Ship from
the Gazebo. We shouild start inspection at the earliest possibie
time.

Currently, the major deterrents to inspection of the Ship are the
lack of trained ingpectors and lack of gspire baseline photographs
and microfiche of the Ship. To initiate inspection earlier, we
could use the available forms and graphics on the Assignment
Sheets as an acceptable substitute to capture the information
while we can, encode it into the database, and perform the
analysis necessary to decide what is happening and perhaps why.

Pending a thorough inspection, my near—term concerns are the
potential loss of the spire or parts thereof, as follows:

A. The top portion which was bent during the 2nd October
earthquake. Victor indicated that the connection at its base to
the lower part of the spire is "weak". Consideration should be
given to bracing this part by securing it to the lower portion of
the spire.

B. The ypper 15 feet of the spire above horizontal member number
2, which includes horizontal member number 3, now supported by
plastic mesh to the portion of the center coiumn. Consideration
should be given to bracing this portion of the spire by securing
it to the lower section and providing tateral ties to resist
overturning, lateral forces from wind, vibration, and earthquake.

C. Overhead connectors to the spire, including the one damaged
in September. Consideration should be given to wrapping each
overhead with plastic mesh and providing bracing to those
sections where the jJoints have been weakened through rusted
reinforcements or separations.

Enclosures:

Photographs of failed portions of Ship 2/19/88
Photographs of emergency stabitization wrappings - to be added



Fig. 1. Ship Spire, Watts Towers. Photo taken 2/19/88, looking up
and east; showing horizontal #3 separated from north connection
due to failure of reinforcement from excessive rusting tosses,

Fig. 2. Ship Splire, Watts Towers. Photo taken 2/19/88, looking up
and west; showing 48" tong section of horizontal member #3 which
had separated from remaining section at northmost joint due to
failure of reinforcement from excessive rusting losses.

Fig. 3. Falilen veftica! support 2/19/88. Support is 22" Jong with
reinforcing chamnet 3/4" high.

Fig. . Ship Spire, Watts Towers. Photo taken 2/19/88, looking up
and east; showing horizontal #3 separated from north connection
due to failure of reinforcement from excessive rusting losses.

Fig. 2. Ship Spire, Watts Towers. Photo taken 2/19/88, looking up
and west; showing 48" long section of horizontal member #3 which
had separated from remaining section at northmost joint due to
failure of reinforcement from excessive rusting losses.

Fig. 3. Fallen vertical support 2/19/88. Support is 22" long with
reinforcing channel 3/4"™ high.

Fig. 1. Ship Spire, Watts Towers. Photo taken 2/19/88, looking up
and east; showing horizontal #3 separated from north connection
due to failure of reinforcement from excessive rusting losses.

Fig. 2. Ship Spire, Watts Towers. Photo taken 2/19/88, looking up
and west; showing 48" long section of horizontal member #3 which
had separated from remaining section at northmost Joint due to
fafilure of reinforcement from excessive rusting losses.

Fig. 3. Fallen vertical support 2/19/88. Support is 22% long with
reinforcing channel 3/4" high.

Fig. 1. Ship Spire, Watts Towers. Photo taken 2/19/88, looking up
and east; showing horizontal #3 separated from north connection
due to failure of reinforcement from excessive rusting loases.

Fig. 2. Ship Spire, Watts Towers. Photo taken 2/19/88, locoking up
and west; showing 48" lohg section of horizontal member #3 which
had separated from remaining section at northmost joint due to
failure of reinforcement from excessive rusting losses.

Fig. 3. Fallen vertical support 2/19/88. Support is 22" long with
reinforcing channel 3/4" high,

Fig. t. Ship Spire, Watts Towers. Photo taken 2/19/88, looking up
and east; showing horizontal #3 separated from north connection
due to failure of reinforcement from excessive rusting losses.

Fig. 2. Ship Spire, Watts Towers. Photo taken 2/19/88, looking up
and west; showing 48" long section of horizontal member #3 which
had separated from remaining section at northmost Jjoint due to
failure of reinforcement from excessive rusting losses.

Fig. 3. Fallen vertical support 2/19/88. Support is 22" iong with
reinforcing channel 3/4" high.



August 11, 1989

WATTS TOWERS CONSERVATION PROGRAM
CULTURAL AFFAIRS DEPARTMENT-CITY OF LOS ANGELES
SHIP INSPECTION RESULTS

Reference: a) Computer data file SHIINSP March 1989 -May 1989
b) Inspection sheets
¢) Microfiche records
d) Letter, Watts Towers Conservation-Ship of Marco
Polo, March 24, 1988, enclosed.

The information presented below is based on inspections made
by the inspection staff from March 9, 1988 to May 11, 1989,
Information is presented in 5 sections; 1. Rusted/exposed wire,
mesh and rebars; 2. Loose parts: 3. Broken/missing major & minor
load carrying members; 4. Cracks; and 5. Broken/missing ornaments.
The enclosed charts resulted from a computer—generated search of
the SHIINSP data base.

SECTION 1. RUSTED/EXPOSED WIRE, MESH AND REBARS

Inspection revealed some exposed, rusted wire, mesh or
repars in 31 of the 57 4% by 4’ areas as follows:

TABLE |
SHIP RUSTED METAL AREAS
ELEVATION DIRECTION ASPECT
CODE
A (0-47) 01 N
A 01 S
B (4-87) 01 S
B 03 N
Cc (8-12") 01 (Spire) NE
C 0t EEE
C Ot NW
C al SwW
C 03 NNN
C 03 NW
C 03 SE
Cc 03 558
C 03 SW
C 04 SW
D (12-167) 0f (Spire) SE
D 01 SW
D 0t NE
D 02 555
D 04 555
E (16-20") 0l (Spire) NE
E o1 NW
E 0l SE
E 01 SW

cont inued



Page two of three August 23, 1989
SHIP INSPECTION RESULTS
SECTION 1. RUSTED/EXPOSED WIRE, MESH AND REBARS

Continued
TABLE 1
SHIP RUSTED METAL AREAS
Continued
ELEVATION DIRECTION ASPECT
CODE
F (20-24°) Gl NE
F 01 NW
F 01 SE
F 01 SW
G (24~Top) 0t NE
G 0l NW
G 0l SE
G 01 SW

SECTION 2. LOOSE PARTS

See SECTION 5. BROKEN/MISSING ORNAMENTS for graphical
computer—generated analyses of the Ship ornamentation. Ilnspection
revealed loose parts in 22 of the 57 4° by 4’ areas. Loose tiles,
mortar, pottery and sculpted members were identified.

SECTION 3. BROKEN/MISSING MAJOR & MINOR LOAD CARRYING MEMBERS

Inspection revealed several broken or missing load-carrying
members, most on the Spire (Major Vertical 05). See Reference d),
enclosed.

SECTION 4. CRACKS

Inspection revealed 279 cracks in 47 of the 57 4° by 4°
areas. Twenty two (22) cracks, 8 per cent, of the 279 were greater
than 25.4 mm deep, with the deepest measuring 42, 50, 56 and 160
mm deep. The depths of up to 3 cracks (depthl, depth2, depth3) and
the number of cracks in the various areas of the sculptures are
displayed in the following charts:

Numbers of Cracks and Depths of Cracks

Chart 1. SHIP A LEVEL bar chart shows the distribution of numbers
and depth of cracks at the A, 0-4°, level.

Chart 2. SHIP B LEVEL bar chart shows the distribution of numbers
and depth of cracks at the B, 4-8‘, level.

Chart 3. SHIP C LEVEL bar chart shows the distribution of numbers
and depth of cracks at the C, 8-12’, level.

Chart 4, SHIP SPIRE bar chart shows the distribution of numbers
and depth of cracks on the Spire, Major Vertical 05, from the C
through G, 8-28°, level.



Rage three of three August 11, 1989
SHIP INSPECTION RESULTS MJG

SECTION 5. BROKEN/MISSING ORNAMENTS

Inspection revealed broken ornaments in 50 of the 57 4° by
4° areas and missing ornaments in 49 areas. The numbers and types
of ornaments and their distribution throughout the sculpture are
shown in the foliowing graphical analyses.

Surmmary of Data
BROKEN AISSIHG i0. CRACK
TILES  GLASS  SHELLS POTTERY TILES GLASS  SHELLS POTTERY CRACKS LENGTH #H

Ship of Harco Poto 74 3 434 14 205 28 651 38 27% 85,000
(south side 62 (i} 170 8 64 19 318 24 158)
{north sfde 12 3 264 6 l1i8 2 FAE) 14 109)

Chart 5. SHIP A LEVEL bar chart shows the distribution of numbers
and types of ornaments missing on the A, 0-4°, level.

Chart 6. SHIP A LEVEL bar chart shows the distribution of numbers
and types of ornaments broken on the A, 0~4¢, level.

Chart 7. SHIP B LEVEL bar chart shows the distribution of numbers
and types of ornaments missing on the B, 4-8‘, lavel. '

Chart 8. SHIP B8 LEVEL bar chart shows the distribution of numbers
and types of ornaments broken on the B, 4-87, tlevel.

Chart 9. SHIP C LEVEL bar chart shows the distribution of numbers
and types of ornaments missing on the C, 8-12’, level.

Chart 10. SHIP C LEVEL bar chart shows the distribution of numbers
and types of ornaments broken on the C, 8-12’, level.

Chart 11. SHIP SPIRE bar chart shows the distribution of numbers
and types of ornasments missing on the Spire from the C, 8-12", to
the G, 24-28° level.

Chart 12. SHIP SPIRE bar chart shows the distribution of numbers
and types of ornaments broken on the Spire from the C, 8-12‘, to
the G, 24-28° level.



SHIP OF MARCO POLO NOMENCLATURE

The Ship of Marco Polo consists of an oval base with 3 oval tiers
on the base, levels 0!, 02 and 03. The Ship lies In an east-towest
position at the east end of the Towers site. Five spires rise from
the base and tiers, major verticals 0!, 02, 03, 04 and 05, from west
to east. The tallest spire is the main spire, major vertical 05 at
the east end of the base. '

The main spire is divided vertically into 7 levels of elevation,
each 4 feet in height. Level A is from the ground to 4 feet; B is
from 4 to 8 feet; C from 8 to 12 feet; D from 12 to 16 feet: E from
16 to 20 feet; F from 20 to 24 feet; and G from 24 feet to the top,
28 feet. There are 6 minor horizontal bands on the main spire and a
set of 4 minor vertical arcs intersecting the bands at each of 5
levels. The main spire base and a set of bowls on the main spire
column are other items on the sculpture.

SHIP
ELEVATION | ' S
LEVELS . SPIRE - SPIRE ~ SPIRE SPIRE SPIRES
G
F."
- BAND 06
o BAND 05
E
BAND 04
D
BAND 03
BAND 02
C BAND 01
5]

Figure 1.

Ship. Main spire in left photograph
and on right of right photograph.
(1959)
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Figure 4.

Baseline photo of main spire base.
Note straps holding mortar in place.
1990, /
Temporary stabiltization.

Figure. 5, _
Main spire horizontal bandg 01, top

of photo. Note breakage on right.
1987,

Band tied with rope for support.




Figure 6.

Top of main spire after earthauake,
Note tilt of upper portion.

Oct 1987.

Top was supported by sleeve

for temporary stabilization.

Figure 7, : S
Ship scaffolding under erection.
Mar 1988,




Figure 9. ;
Main spire band 02 showing loss of
mortar & ornaments.

Jul 1890,

start of conservation work.

Figure B,

Main spire band 02 showing rust,
mortar & ornamsnt 1osses.

Jul 1990,

Start of conservation.




Figure 10,

) : _ Maln spire band 03 showing mortar
3 cracks and spatls.
) Aug 1994,
e : Start of conservation work.

Figure 11, R
Main spire band 03 and broken arc.. §
Note temporary rope supports. B :
Aug 19920. ;
Start of conservation work. i




Figure 12, ) )
Mailn spire are Jjunction showing fail-
ures of mortar and separations of arc
encls .

Sep 1990. )
Start of conservation.

Figure 3.

Main spire arc junction showing faji-

ures of mortar, and end separation.
Sep 1990,

Start of ecnservation,




Fiaure 14,

Main spire arc showing mortar separ-
ation from reinforcement.

Jut 1990,

Before conservation, south view.

Filgure 15,
Bowl on main spire central column,
northwest view.

Oct 1990,
Start of conservation work.




Figure 16,

Main spire top support Jjoint showing
exposed plpe and new mesh,

Oot 19940,

Before conservation completion.

Figure 17.

Bowl 07 of matn spire central column.
New mesh added over cement before re-
attaching original covering.

Ccy 1990.

Before completion of conservation.




Figure 18,

Base of main spire with restored area
{bottom center), and exposed pipe
(center) prior to derust with Duro,
Oct 1994,

Mortar cover was removed, saved.

Figure 19, :

Base of main spire showing new mesh
over derusted/degreased pipe. Next
was adding new cement over mesh.
Oct 19940.

Note wire tifed around mesh & pipe.




Figure 20.

Main spire band 01 showing new steel
reinforcements and arc connections to
original portions. _
May 1990, ' v
Before complietion of work.

Fiagure 21.

Main spire band 01 showing new steel
reinforcement and arc connections.
May 1990.

Before completion of work.




Figure 22.

Main spire band 02 showing new mesh
around new steel reinforcement, and
connections to arcs.

Jul 1990,

Before completion of worlk,

ph i AT A A N

Flgure 23, :
Main spire band o2 nearing completion.

Ornaments are reattached over new

cement, mesh and reinforcement.
Aug 1990,

Recessing repairs to be done.



Figure Z24.
Maln spire band 03 showing new reipn—

forcements and connecitors to ares.

Sep 1990.
During conservation work.

Figure 25, .
Main spire ornaments on arg shown re-—
attached with GE 182 in original
locations.,

Oct 1990,

Near completion of work.

¥ EXErsE




Figure 26.

Main spire arc Jjunction under repair
and reattachment to central column.
Oct 1990.

Figure 27.

Matin spire arc junction repair using
steel coltar around the four arc ends
to prevent separation from column.
Nov 1990,



12/09/90 TOWERS MATERIALS TESTS Page i

PRODUCT NAME PERATION/PROCESS PROBUCT TYPE DATE INIT
ABLEBOND EPOXY

ACRYLOID B-72 IN ACETONE ADHESION/CRNAMENTS  CONSOLIDANT 9126/89
ACRYLOID B-72 IN ACETONE(60X)  ADHESION/ORNAMENTS  CONSOLIDANT 9/26/99
ACRYLOID B-72 IN XYLENE 107 CONSOLIDATION CONSOL IDANT 7127189
ACRYLOID B-72 IN XYLENE 57 CONSOLIDATION CONSOL IDANT 1127/8%
ACRYLOIR B-72 IN XYLEME 5% CONSOLIDATION CONSGLIDANT 1127189
ACRYLOID B-72 IN XVLENE 3% CONSGLIDATION CONSGLIDANT /27189
ACRYLOID B-72 IN XYLENE T CONSOL IDATION CONSOLIBANT 8/29/89
ACRYLOID B-72 IN XYLENE TV CONSOLIDATION 3 SMPL  CONSOLIDANT 8/29/89
ACRYLOID B-72 IN XYLENEX 3% ADHESION/ORNAMENTS  CONSOLIDANT 71277189
B-48N ADHESIVE ADHESTVE 9/01/89
BRASSD CLEANING AGENT HETAL POLISH 2427190
BRASSO CLEANING AGENT HETAL POLISH 2721790
BRASSO CLEANING AGENT HETAL POLISH 212119
CHEMTRETE BSM 40D CONSOLIDATION H20 PROOFING AGT 7727489
CHEMTRETE BSM 40D CONSOLIDATION H20 PROOFING AGT 7/27189
CHEMTRETE BSM 40D CONSOL IBATION H20 PROOFING AGT 7/27/89
CHEMTRETE BSM 40D CONSULIPATION H20 PRODFING AGT 8/22/89
CHEMTRETE BSH 40D WATERPROOFING AGENT  H20 PROOFING AGT 8/22189
CHEMTRETE BSM 40D HATERPROOF ING AGENT  H20 PROOFING AGT 8/22/89
CONSERVARE H PROSOCO CONSOLIDATION CONSOL IDANT 7/27/89
CONSERVARE H PROSOCO- CONSOLIDATION CONGGLIDANT 9/22/89
CONSERVARE H PROSGLD CONSOLIDATION CONSGL IDANT 9/22/89
CONSERVARE (M PROSOCO CONSOLIDATION CONSOL IBANT TI27789
CONSERVARE OH PROSOCD CONGOLIDATION CONSOLIDANT 2/22/89
IC 3145 SILICONE CRACK—FILLING 7/07189
DC 3145 SILICONE CRACK-FILLING 7407789
IC 3145 SILICONE CRACK-FILL™NG CRACK-FILLER 10/06/89



12/09/90 TOHERS MATERIALS TESTS

PRODUECT NAME {IPERATION/PROCESS PRODUCT TYPE DATE INIT
0C 3145 SILICONE CRACK-FILLING CRACK-FILLER 10/06/89
‘ DC 2145 SILICONE (PIGMENTED)  CRACK-FILLING 7/07/89
bt 737 ABHESIVE/FILL 9/01/89
nc 737 DECORATION ADHESION  SILICONE ADHESIVE 10/24/89
DC 738 W/30% SAND, H/PIGMENTS  CRACK-FILLING CRACK-FILLER 9712789
BC 733 W/PIGMENT, 307% SAND CRACK-FILLING CRACK-FILLER 9/12/89
DC 738 W/PIGMENTS/ CRACK-FILLING CRACK-FILLER
OC 738 W/PIGMENTS/ CRACK-FILLING CRACK-FILLER
IC 738 W/PIGMENTS/ CRACK-FILLING CRACK-FILLER
IC 738 W/PIGMENTS/ CRACK-FILLING CRACK-FILLER 9/12/89
IC 738 W/PIGMENTS/ CRACK-FILLING CRACK-FILLER 9/12/8%
DG 738 W/PIGMENTS/ CRACK-FILLING CRACK-FILLER 9112/89
IC 738 W/SAND & PIGMENTS CRACK-FILLING CRACK-FILLER £0/06/89
0E 739 W/PIGMENTS CRACK-FILLING CRACK-FILLER 9/12/89
BC 739 W/PIGHENTS CRACK-FILLING CRACK-FILLER 9/12/89
BC 739 W/PIGMENTS CRACK-FILLING CRACK-FILLER 912/
DE 739 W/PIGMENTS CRACK-FILLING CRACK-FILLER 9/12/89
OC 739 W/PIGHENTS/ CRACK-FILLING CRACK-FILLER 9/12/89
DC 739 W/PIGMENTS/ CRACK-FILLING CRACK-FILLER 9/12/89
DE 739 W/PIGHENTS/307 SAND CRACK-FILLING CRACK-FILLER 9/12/89
DC~728 SILICONE S0% SAND CRACK-FILLING CRACK-FILLER 3720490
GE 160
GE 164
GE 162 ADHESION ADHESIVE/ SILICONE 10/24/89



12709490 TOHERS MATERIALS TESTS Page 3

PRODUCT NAME OPERATION/PROCESS PRODUCT TYPE DATE INIY
BE 167 SILICONE CRACK-FILLING CRACK-FILLER 9/26109
GE 167 SILICONE CRACK-FTLLING CRACK-FILLER 9/26/89
GE 167 SILICONE CRACK-FILLING CRACK-FILLER 9/26/89
GE 167 SILICONE CRACK-FILLING CRACK-FILLER 9126789
GE 167 SILICONE CRACK-FILLING CRACK-FILLER 9/26/8%
GE 167 SILICONE CRACK-FILLING CRACK-FILLER 9126189
GE DOF 104/ACRYLOID B~72 WIX CONSOLIDATION CONSOLIDANT/H20 PROOFING AGT  7/27/89
GE DF 104/ACRYLOID B-72 MIX CONSOLIDATION CONGOLIDANT/H20 PRODFING AGT  7/27/89
GE DF 104/ACRYLOID B-72 MIX CONSOLIDATICN CONSOLIDANT/H20 PROOFING AGT  7/27/89
GE OF 104/ACRYLOID B-72 MIX CONSOLIDATION CONSOLIDANT/H20 PROOFING AGT  7/27/89
GE DF 104/ACRYLOID B~72 HIX CONSOLIDATION 2 GMPL CONSOLIDANT/HZ0 PROOFING AGT  7/27/89
GE DF 104/ACRYLOID B-72 MIX CONSOL IDAT IOM CONSDLIDANT/H20 PROOFING AGT  8/22/99
GE DF 104/ACRYLDID B-72 WIX CONSGLIDATEON CONGOLIDANT/H20 PROOFING AGT  8/22/8%9
GE BF 104/8CRYLOID B-72 MIX CONSOLIDATION CONSOLIDANT/HZ0 PROOFING AGT  8/22/89
GE DF 104/ACRYLOID B-72 MIX CONGULIDATION CONSOLIDANT/H20 PROOFING AGT  8/22/89
GE DF 103/ACRYLOID 3-72 MIX CONSOLIDATION CONSOLIDANT/H20 PROCFING AGT  8/22/89
GE [F 104/ACRYLOID B~72 MIX CONSOLIDATION CONGOLIDANT/H20 PROOFING AGT  8/22/89
OE DF 104/ACRYLOID B-72 MIX CONSOL IDATION CONGOL IDANT/H20 FROOFING AGT  8/22/89
GE OF 104/ACRYLOID B-72 HIX CONSOL IDATION CONSOLIDANT/H20 PROOFING AGT  8/22/89
GE DF 104/ACRYLOID B-72 MIX CONSOLIBATION CONSOLIDANT/H20 PROOFING AGT  8/22/89
GE DF 104/0CRYLOID B-72 MIX CONSOLIDATION CONSOLIBANT/H20 PROOFING AGT  8/22/89
GE DF 104/ACRYLOID B-72 MIX CONSOL/WATERPR AGENT CONSOLIDANT/HZ0 PROOFING AGT  9/22/89
GE OF 104/ACRYLOID B-72 HIX CONSOL EDATION CONSOLIDANT/H20 PROOFING AGT  9/22/69
GE DF [O4/ACRYLOID B-72 MIX CONSOLIBATION (CONSOLTDANT /H20 PROGFING AGT  9/22/69
GE DF 104/ACRYLOID B-72 MiX CONSOL IDATION CONSOLIDANT/H20 PROOFING AGT  9/22/89
6E OF 104/ACRYLOID B-72 MIX CONSOLIBATION REPAIR CONSOLIDANT/H20 PRODFING AGT  9/22/89
6B SILPRUF FILL MATERIAL 9/01/89
GRAY PORTLAND CEMENT TYPF 7 CEMENT-COLOR BONDING 10/15/90
HYTAL NYL-1 EPDXY ADHESIVE

HXTAL NYL-1 EPQXY ADHESIVE ADHESION/CRNAKENTS 3/04/89
JAHN 130 CRACK-FILLING INJECTION MORTAR 1/27/90
MAGNESTUM TRISILICATE CLEANING POULTICE 2027190
MONSANTOD BUTVAR B-%0 HOOD CONSOL IDANT WOOD CONSOLIDANT 7/03/90
NOYON CLEANING AGENT HETAL CLEANER 2/27/90
NOXON CLEANING AGENT/PDLIS METAL CLEANER 2121190



12709750 TOWERS MATERIALS TESTS Page

PRODUCT NAME GPERAT TON/PROCESS PRODUCT TYPE DATE INIT
NOXON CLEANING AGEWT/POLIS METAL CLEANER 2020/%
SIKADUR 3{ HI MOD GEL EPOXY ABHESIVE EPOXRY 8/06/90
SIKATOP 122 HORTAR REPLACEMENT  MORTAR, COMMERCIAL 10/24/89
TRIMETHOXY SILANE 77?2

UW-CURING PRODUCTS

HESTTECH EPCXY W/MICROBALLOONS ADHESIVE/FILL 9/01/89
WHITE PQRTLAND CEMENT TYPE I CEMENT-COLOR BONDING 10/02/90
HHITE/GRAY L‘EMENT TYPE I MIX  CEMENT-COLOR BONDING 10716450



1270990 SHIP CONSERVATION Page

ELEV DIR VIEW

CODE MATERIALS TECHNCGLOGY TECHNIQUE SER NO. ASPECT DATE

A CEMENT MORTAR ADD COAT OF CEMENT MORTAR o N 11/13/90
A GRINDER, DURD, ACETONE REMOVE FRAGS, DERUST,DEGREASE O N 11/13/%0
A WIRE/WIRE MESH ADD WIRE/MESH ARGUND PIPE 01 N 11/13/90
A GRINDER GRIND INSIDE OF FRAGS 0t N {11/14/90
A DURO,WATER GRIND/CHESEL OFF HORTAR FRAGE 01 ) 10/09/90
A WIRE MESH/WIRE HRAP MESH/TIE W/WIRE ARGUND o1 § 10/09/90
A SIKADUR 23 REBOND FRAGHENTS 01 8 10/15/90
A ETHANOL/WATER CLEAN TILES/SHELLS 04 N 9420489
B DURC,DISTILLED WATER GRIND/CHISEL OFF HORTAR FRAGS 01 N 10/09/90
B WIRE MESH/WIRE HRAP MESH, TIE W/WIRE ARGUND 01 N 10/09/90
B SIKADUR 23 REBOND MORTAR-TO-MORTAR FRAGS O1 N 10/10/%0
B CEMENT MORTAR (R12,#14,#605AND APPLY 15T CORTING ON BASE 01 N 10/16/%0
B CEMENT MORTAR 0K SAND MIX APPLY 2ND COAT,REBOND ORNAMNTS o1 N 10/16/90
B [URO, WATER,DISTILLED WATER DERUST STEEL PIPE,REMOVE MORTR 01 N 10/22/90
B MESH,UWIRE, ACETONE CLEAN, WRAP/TIE W/MESH & WIRE 01 N 10422790
B CEMENT MORTAR APPLY FINAL CEMENT COAT(OK SND 01 N 10723190
B GRINDER MAKITA GRIND MORTAR FRAGS FOR REINSTL 01 N 10/28/%0
B CEMENT {WHT/GRAY} REBOND MORTAR FRAGMENTS 0 N 10/29/90
B CEMENT MORTAR (WHT/GRAY) REBOND LAST FRAGMENT OF MORTAR 01 N 10/30/90
B GRINBER DETACH MORTAR FRAGMENTS o N 10/30/90
B CEMENT MORTAR WHT/GRAY REBOND HORTAR FRAGMENT 70 PIPE 0f N 11/05/90
B DURD, WATER, ACETONE DERUST/DEGREASE STEEL PIPE o1 ] 11/05/90
B GRINDER REMOVE MORTAR FRAGMENTS 0t N 11705790
B HMESH.MIRE ABD MESH/WIRE AROUND PIPE 01 N 11/05/90
B CEMENT MORTAR REBOND MORTAR FRAGMENTS 0t N 11/06/90
B GRINDER GRIND MORTAR FRAGMENT 01 N 11/06/%0
B CEMENT MORTAR REBOND MORTAR FRAGS 01 N 11/19/%90
B CEMENT MORTAR REBOND MORTER FRAGS ] N 11721790
B DURO, MESH, WIRE DETACH FRAGS, CLEAN, ADD HESH 01 N 11/26/90
B HESH/VIRE ABD HESH, TIE W/WIRE TO PIPE 01 N 11/26/%0
B GRINDER GRIND FRAGS INSIDE FOR REITL 01 N 11/27/%0
B CEMENT (0K SAND), WHITE/GRAY  APPLY 1ST CEMENT COAT 01 S 10/16/90
B CEMENT MORTAR (0K SAND) REATTACH MORTAR FRAGS/2ND COAT o1 5 10/16/90
B CEMENT MORTAR GRIND FRAGS,APPLY CEMENT MORTR 01 8 10/22/99
B DURD, GRINDER DERUST,DETACH MORTAR FRAGS ol ] 10/22/90
B DURD, ACETONE, MESH/WIRE DERUST, ADD MESH/WIRE 01 8 10722794
B CEMENT HORTAR APPLY FINAL CEMENT COAT 01 S 10/28/%0
B GRINDER DERUST BACK OF MORTAR FRAGS o t 10/24/90
B UHT/GRAY CEMENT (0K SAND) REBOND MORTAR FRAGMENT 01 g 10/24/90
B CEMENT MORTAR WHT/GRAY REBOND MORTAR FRAGMENT 01 8 1H0/29/90
B GRINDER DETACH HORTAR FRAGS 01 5 10730790
B DURD,WATER, ACETONE DERUST/DEGREASE PIPE 01 § 11/05/90
B MESH HIRE ADD MESH/WIRE AROUND PIPE 01 ) 11/05/90
D CEMENT WT/GRAY REBOND MORTAR FRAGMENT ol § 11706790
B GRINDER GRIND FRAGS FROM SPIRE BASE 01 S £1/06/90
B CEMENT MORTAR WHT/GRAY REBOND MORTAR FRAGMENTS 01 8 11/07/90
B CEMENT MORTAR ADD CDAT OF CEMENT MORTAR 01 8 11/13/90
B DETACH FRAGS,BERUST DEGREASE O 5 11/13/90

IURD, ACETONE
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B WIRE/MESH ADD MESH, TIE W/WIRE ¢l § 11/13/90
B GRINDER GRIND INSIDE SURFACE OF FRAGS 0% 5 11714490
B CEMENT HORTAR REBONO FRAGS TO SPIRE BASE 01 5 11719/%0
B CEMENT MORTAR REBOND MORTAR FRAGS 01 5 11/21/%0
B DURO,ACETGNE, GRINDER DETACH FRAGS, DERUST PIPE 01 5 11/26490
B MESH/WIRE ADD FESH.TIE W/WIRE TO PIPE 01 5 11/26/%0
B CEMENT ACD CEMENT, REBOND FRAGS 01 5 11/27/90
B GRINDER GRIND INSIDE OF FRAGS 01 5 1727790
B DURD,MESH, SIKADUR 23,0E 162 BETACH MORTAR, DERUST, REBONO 02 N 11/26/90
B GE DF104/B-72 BOL.COCKTALL CONSOLIDATE SEA SHELLS 2 COATS 03 N 10/03/89
B ETHANDL/WATER CLEAN ADALONE SHELLS 03 5 B/07/89
B ACETONE,DC738 CLEAN/FILL CRACKS 03 5 /30490
B ACETONE, BURO,FOAM,GE162,DC738  REBONO MORTAR,CLEAN/FILL CRACK 03 5 331790
B FDAM, ACETONE, DC 73B CLEAN,ADD FOAM, SEAL W/SILICON 03 5 6/18/%0
B ACETONE,DC 738 CLEAN/FILL CRACKS 04 5 6/18/%0
€ ETHANML/WATER CLEAN SEA SHELLS 01 EEE B/09/89
£ ETHANOL % BRUSH CLEAN SHELLS/REMOVE LOOSE MORT 01 EEE /18489
€ ETHYL ‘ALCOHOL CLEAN/DEGREASE FOR ADHESIVES 01 EEE  10/19/89
€ (E 162 SILICONE ADHESIVE/FILLR ADHESIVE ON TILES/MORTAR o1 EEE  10/25/89
€ GE RTV 162 WHITE ADHESIVE/FILL CRACKS BOND TILE (1 EEE  10/26/89
¢ OPEN CRACK,REMOVE COVERING o1 EEE 3/26/%0
£ Duro REMOVE COVER/DERUST 01 EEE 15430
C 6E 162 REBOND TILES o1 EEE BN
C  GE 162, ACETONE, H20 REBONT MORTAR 01 EEE 6/04/90
€ GE RTV 162 SILICONE CLEAN/BOND TILES 01 EEE 6/03/%0
€ CEMENT MORTAR REBOND TILES,FILL CRACKS 01 EEE 6/07/90
€  GE RTV 162 SILICONE REBONO TILES 01 EEE 6/11/90
€ CEMENT MORTAR _ REBOND ORNAMENTS/BOND JOINT o1 EEE &/12/90
€ CEMENT MORTAR NEW STEEL BAND  REBOND TILE/POTTERY/MORTAR 01 EEE b/12/%0
C  ETHANOL,H20,CEMENT MORTAR CLEAN, REBOND TILE 0t EEE 6/13/9)
¢ BE 162 REDOND TILE 01 EEE 6/26/90
€ ST.ce RING,MESH,BOLTS RENGVE  REPLACE MAJHO2 STEEL 01 EEE 117190
€ GE RTV 162 SILICONE REBONO MORTAR FRAGMENTS 0t EEE 125190
€ ACETONE CLEAN TILES/POTTERY 01 EEE B/01/%0
C  ACETOMNE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 EEE B/06/0
€ SIKADUR 31 HI-MOD EPOXY,ACETON CLEAN,REBOND MORTAR FRAGMENTS 01 EEE B/06/30
€ ACETONE, BC 3143 RTV SILICONE  CLEAGN,REATTACH TILES 01 EEE B/07/90
¢ DURG CUT DAMAGED BANO, DE-RUST 01 EEE B/08/%%
C  ACETONE, GE 162 SILICONE CLEAN, REBOND TILES TO MORTAR 01 EEE 8/13/90
€ CEMENT MORTAR 131 16/60 SAND  BUILD-UP MORTAR COVER 01 EEE B/13/%0
€ CEMENT MORTAR,NEW MESH AOD NEW MESH,REATTACH WORTAR 01 EEE B/13/90
€ CEMENT MORTAR 1:1 16/60 SAND  REBOND TILE TO MORTAR 01 EEE B/15/%0
€ CEMENT MORTAR REDOND MORTAR/ORNAMENT COVER 01 EEE B/20/90
G CEMENT MORTAR ADD 1/4* COAT OF CEMENT MORTAR 01 EEE B/21/%0
€ CEMENT MORTAR ADD 1/4% CEMENT MORTAR COAT 01 EEE B/22/90
€ CE 162,ACETONE CLEAN,REBOND ORNAMENTS n EEE 2/04/90
€  GE 162 SILICONE REBONG TILES TO MORTAR ! EFE 2/03/90
C  GE RTVY 162 SILICONE REBGND POTTERY FRAGMENTS 01 NE 601790
€ GE RTV 162 SILICONE REBOND TILE 01 NE 6/07/90
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€ IRC,CEMENT MORTAR,REBAR,MESH  REPLACE REBAR, MESH,REHOND ORIG Ot NE 8/12/90
€ GE162,CEMENT MORTAR ADD CEMENT HORTAR TO JT,REBOND 01 NE 6/14/90
C  DIST.H20,GE 162 CLEAN/REBOND TILES 01 NE b/26/%90
C  CEMENT MORTAR/#16 & 60 SAND REBOND MORTAR FRAGHEMT 01 NE 7/30/90
€ CEMENT MORTAR 151 SAND 16760  REBOND MORTAR/ORNAMENTS 01 e 8/14/90
C  CEMENT MORTAR GRIND,REBOND MORTAR/CRMAMENTS  0Of HE 8/20/90
€ CEMENT MORTAR REBOMD TILES TO NEW MESH o1 NE F/10/%)
C  WATER/ETHANOL CLEAN LARGE/SMALL SHELLS 01 NH 8/09/89
€ WATER/ALCOHOL/BOLOGNA COCKTAIL CLEAN/CONSCLIDATE SHELLS 10}] L 9/18/89
€ BE RTV 142 SILICONE ADHESTVE/FILL MORTAR/REBAR 01 N 10/25/89
£ GE 162 SILICONE/ACETONE CLEAN/BOND POTTERY FRAGS 0t W 3/28/%0
C DRO DISSEMBLE MAJHO!T, DERUST ot N 9716790
€ BRASSO,DISTILLER WATER DETACH/CLEAN TILES H L 5/21/90
€  DURO,STEEL BOLTS/MUTS DERUST/TEMP REATTACH MAJHOL o1 N 5721190
C  GE 152,ACETONE CLEAN/REBOND TILES 01 N 3/28/90
C  ACETONE, GE 162 CLEAN/REBOND TILES 01 Nd 9/2%190
C  ACETONE H20,GE 162 REBOND MORTAR o M &/64/90
€ CEMENT MORTAR REBOND MORTAR TO MEMBER 01 K 6/04/90
£ STEEL MESH CEMENT MORTAR,[URD  REASSEMBLE MORTAR TO MEMBER ot N 6407750
{  STEEL,4 BOLTS,CEMENT MORTAR REPLACE REBAR/MESH IN BAND 01 NH 6/12/99
G CEMENT MORTAR,REBAR, MESH RESTORE BAND COVERINGS o W 4/13/%
G DIST.HZ0,ACETONE,GE 162 CLEAN/REBOND TILES 01 Ny &/26/90
C  JAHN M70, GE 162 REBOND TILE,FILL CRACKS 01 L 6721190
€ DURD,STEEL RING,MESH,BOLTS REPLACE RING SECTION 0 K 7/18/90
¢ ACETOME,DC 3145 RTY REBOND CHINA GLASS n L] 7/23/%0
C  CEMENT MORTAR #30 SAND REBOND MORTAR FRAGMENTS 0t N 12390
¢ ACETONE,GE 162 REBOND TILES 01 W 7131790
G CEMENT MORTAR SAND 1:1 MESH CLEAN,ADD NEW HESH,REBOND MRTR 01 L 8/13/90
€ CEMENT MORTAR ADD 174" CEMENT MORTAR COAT ot N4 8/21150
€  WATER/ETHANOL BRUSH/COTTEN SWA CLEAN SEA SHELLS 01 SH 8/0%9/69
€ ETHANDL/ACETONE CLEAN SEA SHELLS/TILES " B LI
€ GE RTV 162 SILICONE ADHESIVE FOR TILES/MORTAR FRAG 01 54 10/25/89
C  GRINDER BLADE CUT OPEN COVERING 6F BAND Of M 5729190
€ BRASSO, ETHANGL CLEAN TILES/MORTAR 01 S 5130790
€ BRASSO,ETHANGL , H20 CLEAN TILES/MORTAR 01 5H /30490
£ BRASSO, ETHANOL, H2(0 CLEAN TILES/MORTAR o & 3/30/90
€ CEMENT MORTAR CLEAN/REBOND MORTAR/TILES o M 5/04/%0
€ GE 162, ETHANGL H2O REBOND TILE/MORTAR 01 SW 6/04/90
C  GE RTV 162, ACETONE CLEAN, REBOND MORTAR/POTTERY 01 S &/05/%0
€ DURQ, WATER REPLACE STEEL REINFORCEMENT 0t it 6706490
€ CEMENT MORTAR REBOND TILES 01 S¥ &/07/90
€ CEMENT MORTAR REBOND TILES,FILL GAPS 01 SH 6/11/90
C  CEMENT MORTAR REBGND TILES,FILL GAPS ] SH 6/12/90
C  DURD,CEMENT MORTAR DISSEMBLE, DERUST, REBOND/REMESH 01 W 6/13/90
G ETHANOL,ACETONE,GE #1462 CLEAN, REBOND TILES 0t M 6725190
C BE 162 REBOND TILE 01 S 6127790
€ WATER/STEEL BRUSH CLEAN MORTAR/ORNAMENTS 0t = TH09/90
€ STEEL RING,MESH,BOLTS REPLACE STEEL REINFORCEMENT 01 W 7/13/90
. ACETOMNE,GE 162 CLEAN REBOND MORTAR FRAGMENTS Ot M 7123/90
€ ACETOME,GE 162 CLEAN/REBOND MORTAR FRAGMENTS 01 SH 1123190
€ CCUWNT MORTAR,STEEL MESH REAGCEMBLE MINV ARC W/CEMENT 01 S 7123190
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C  GE 162 RTV SILICONE REBOND MORTAR FRAGHMENTS 01 &y 7123190
C  ACETONE,GE 162 REBOND HORTAR, TILE, POTTERY 01 S 7124190
C  ACETONE,GE 162 REBOND TILE/POTTERY 01 54 7131750
C  CEMENT MORTAR W/#30 SAND REBOND MORTAR FRAGS W/CEMENT 01 H 773190
C  CEMENT MORTAR/830 SAND,ACETONE OPEN MINVOZ,CLEAN REBAR,FILL 01 sl 1390
L CEMENT HORTAR W/#60 SOND REBGNB HORTAR/POTTERY 01 oM 8/01/90
C  ACETONE, GRINDER CLEAN, RECESS REPAIR MORTAR 01 e 8/06/90
C  GRINDER CLEAN-UP REPAIRS,RECESS SURFAC 01 54 8/06/%0
C  GE 162, BRASSO,ETHANOL,H20 CLEAN TILE,REEGND T0 MORTAR 01 W 8/07/90
C  CEMENT MORTAR 1:1 WIRE/MESH REBOND MORTAR COVER,RE-MESH 01 54 8/13/50
€ CEMENT MORTAR-#16/#60 SAND 121 REBOND MORTAR TO MORTAR 01 S 8/13/90
€ ACETONE,CEMENT MORTAR 131 SND  CLEAN, REBOND MORTAR FRAGMENTS 01 S 8/15/90
G CEMENT MORTAR ADD 1/4% CEMENT MORTAR COAT 01 S 8/20/90
G CEMENT MORTAR ADD 1/4°CEMENT MORTAR CCAT 01 SH 8/22/30
€ GE 162 SILICONE, ACETONE CLEAN,REBOND TILES TO MORTAR 01 SW 9/04/90
C  ACETOMNE,BC 738 CLEAN/FILL CRACKS 04 b 6104190
C  ACETONE,FOAM,BC 738 CLEAN/ADD FOAM,FILL W/SILICONE 04 NN &/11/%0
C  ACETONE,DC 738 CLEAN/FILL CRACKS W/SILICONE 04 b &/05490
C D738 & 1/2°FORM REBOND/FILL CRACKS 04 8 10/10/89
C  GE DF104/ACRYLOID B-72 CONSOLIDATION OF SHELLS 04 885 10/09/89
C  ACETOME,DC 738 CLEAN/FILL CRACKS 04 85 &/12/%0
€ ACETOME,DC 738 CLEAN/FILL CRACKS W/SILICONE 04 5 6/12/90
D  FOAM, DC 738, ACETONE CLEAN,ADD FOAM/FILL W/SILICONE 01 NE 2/264%0
I SIKADUR 31 DETACH/REATTACH MORTAR W/EPOXY 01 NE 8/14/%0
D CEMENT MORTAR REBOND MORTAR/TILES W/CEMENT 01 NE 9/124%0
D ACETONE,GE 162 CLEAN, REBOND TILES 01 NE 917190
D  CEMENT MORTAR REATTACH MORTAR FRAGMENTS 01 NE 10/11/90
b GE RTV 162 ADHESIVE BOMD TILES/SHELLS & FILL CRCKS 01 N 10/25/89
D ACETONE,SIKADUR 23,GE 162 REBOND MORTAR{SIKAZ23),TILE(162 01 N 8/13/90
b ACETONE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS  0f N 8/14/%0
D ACETONE,SIKADUR 23 LO MOD GEL  REBOND MORTAR FRAGMENTS 01 N 8/27/90
D ACETONE,SIKADUR 23 LO MOD GEL  CLEAN,REZC.D MORTAR FRAGMENTS  Of NK 8/28/90
D ACETOME,SIKADUR 23 LO MOD GEL  REBOND MORTAR FRAGMENTS 0 Nd G105/50
I ACETONE,SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 M 9/10/%0
D CEMENT MORTAR CLEAN, REBOND TILES 01 ol 2710490
D ACETOME,SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 W 9/11/90
D ACETONE, SIKADIR 23 CLEAN/REBOND MORTAR FRAGMENTS 01 N 9/12/90
D  ACETOME,SIKADUR 23 CLEAN/REBOND MORTAR FRAGMENTS 01 L 17/90
D ACETONE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS O1 N 9/18/90
D ACETONE,GE RTV 162 REBOND TILES 01 M 10/16/90
D ACETONE,GE RTV162,CEMENT MORTR CLEAMN,REATTACH TILES/REBOND 01 N4 10/23/90
D  GRINDER,DURC, HESH/UWIRE REMOVE MORTAR, DERUST,ADD MESH 01 N 11/05/90
I ACETONE,DC 738 CLEAN, FILL W/SILICONE 01 g 2/204%0
D ACETONE,SIKADUR 23 REBOND MORTAR FRAGMENTS 01 SE B/14/90
D ACETONE,BRASSD, ETHANOL GRIND,CLEAN DAMAGED BAND,TILE 01 k- 8/15/90
D WATER, CEMENT MORTAR 1:1 SAND FILL GAPS/CLEAN RESIDUES 01 SE 10/02/90
D CEMENT MORTAR, WIRE TIES TIE, REATTACH MORTAR FRAGMENTS 01 SE 10/11/90
D CEMENT MORTAR/WIRE TIES REATTACH MORTAR FRAGMENTS 01 SE 10/11/%0
D ETHANCL,SIKADURZ3,GE RTV 162  DETACH, CLEAN, REBOND MORTAR/TIL 01 S 8/08/90
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D ACETONE,SIKADUR 23 LO MOD GEL  REBOND MORTAR FRAGMENTS 01 S 8/29/90
D BRASSO,ACETONE, SIKAUUR 23 CLEAN TILES,REBOND MORTAR 01 S B/29/90
D ACETONE,GE 162 CLEAN/REBOND TILES 01 M 9/12/%
D ACETONE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGHENTS Of S 9/28/90
D SIKADUR 23,CEMENT MORTAR 1:1  REAFFIX FRAGMENTS/REBOND 01 S 10/01/90
D CEMENT MORTAR CLEAN & FINISH COAT OF MORTAR 01 S 10/07/90
D WATER GRIND ROLGH EDGES, CLEAN M/H20 01 S 10/11/90
D BOLOGNA COCKTAIL CONSOLIDATE SHELLS 03§58 10/18/89
D ACRVLOID B-72,0C 733 SILICOME  CLEAN,BOND TILE,FILL CRACK 04 855  10/12/59
D BOLOGNA COSKTAIL CONSOLIDATE SHELLS 04 S5 10/18/89
E  FOAM,DC739 CLEAN FILL CRACK W/FORN/739 01 N 11/15/89
E DG 738, W/S0Y SAND/PGHT ACETON CLEAN,FILL,ADD SAND 01 NE 3719790
E ACETONE, SIKADIR 23 CLEAN, REDOND MORTAR FRAGHENTS 01 N 9/18/%
E  CEMENT MORTAR REBOND SEA SHELLS 01 NE 11/05/90
E  FOMM,GE RTV 162 FILL W/FOM/162, REBOND MORTAR o1 W 5/24/90
E  ACETOME, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 NE 9/28/90
E  GRINIER,CHISEL, CUTTER REMOVE RUSTY MORTAR,MESH,WIRE 01 N 10729790
£ DURD,WATER, GRINDER,MESH,WIRE  DERUST,CLEAN, GRIND PIPE,REWIRE 01 M 10/30/90
E  MESH,WIRE,STEEL CEMENT MORTAR  ADD STEEL,CEMENT MORTAR FRAGS 01 M 10/31/90
E  SIKADUR23;DC3145;RTV162 DOND FRAGS; GLASS; POTTERY 01 N 11/07/90
E  FOMM, D078 CLEAN, ADD FORM/FILL W/SILICONE 01 SE 11/01/89
E DG 738, W/S0% SAND/PIGHENT CLEAN,FILL W/FOAM,SILICONE 01 SE 11/02/89
£ RTV 738 PURE FROM TUBE ADHESIVE FOR POTTERY/MORTAR 01 SE 11/02/89
E  RTV 162 FROM TUBE ADHESIVE TO POT/MORTAR/GLASS 01 SE 11/07/89
E GE RTV 162 CRACK-FILLING CLEAN/DEGREASE, FOAY, SILICONE 01 SE 11/10/89
E DG 739 SILICONE W/SAND/PIGMENT CLEAN,ADD FOAM,CRACK-FILLING 01 SE 11/15/89
E  DC 738 SILICONE W/S0% SAND  CLEAN/FILL CRACKS 01 S 3/19/90
E MESH,CEMENT (0K SAND) ADD MESH, APPLY CEMENT ol SE 10/16/90
E  GE RTV 162 W/S0USAND/PIGMENT  CLEAN,ADD FOMM/FILLI® RTV COAT 01 S 11/01/89
E  DC 738, W/50% SAND/PIGMENTS  REMOVE 7 GLASS,FILL REPLACE o1 S 11/03/89
E  GE RIV #162 BOND MORTAR IN PLACE 01 S 11/07/89
E  GF RTV #162 1/4" COAT FILL/SEAL CRACKS 01 S 11/10/89
E DC 738 AND X739 ADHESIVE FILL CRACKS,BOND GLASS/MORTAR 01 S 11/15/99
E  RTV162/GLASS;RTVT39/MORTAR ADHESION FOR MORTAR/GLASS 01 W 11715/89
E  NONE CUT/0PEN/INSPECT ARC BASE/PIPE 01 W 917/90
E  ACETOME, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 SW o 9/18/90
E  ACETONE, SIKADIR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 SH O 9/24/90
E  CEMENT MORTAR,WIRE TIES APPLY 2 COATS CEMENT T0 FRAGS 01 M 10/17/90
£ DC 3145,DIST MATER CLEAN SEA SHELLS 01 SH o 11/07/90
E DIURD REMOVE CRACKED MORTAR,CLEAN 01 SH o 11/14/90
E MESH,CEMENT MORTAR ADD MESH, ADD COAT OF CEMENT 01 S 11721790
F o ACETONE/GE 162 CLEAN RE-BOND POTTERY 01 NE 5/09/90
F o ACETONE/DC738 CLEAN/FILL CRACKS W/SILICONE 01 N 5/14/90
F ACETONE/DC738 CLEAN/FILL CRACK W/SILICONE  Of N 5/15/90
F ACETONE,IC 738 CLEAN FILL CRACKS 0 N 5/14/90
F DC 738, ACETOMNE CLEAN/FILL CRACKS 01 NE S/21/90
F ACETONE,FOAM,DC-738 W/SAND #30 CLEAN, ALD FOAM-1 CRACK FILL o1 W 5/08/90
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BC 738s XYLENE/DF104/8-72 FILI. CRACK;CLEAN/CONSOLIDATE 0 01 N 5/09/90
ACETONE, DC738 CLEAN/FILL CRACKS o 7] 5/14/90
DE 738;BF104/B-72 FILL CRACK;CLEAN/CONSOLIDATE O 0 N 5/14/90
ACETONE (738 CLEAN/FILL CRACKS W/SILICONE  of b 5/18/90
ACETONE, BCT38 CLEON/FILL CRACKS W/SILICONE  of N 9/16/90
IC 738 SILITONE CLEAN/FILL CRACK o1 N 5/21/90
FOAN, DC 738/ACETONE CLEAN,ADD FOAM FILL W/SILICONE 01 SE 5/07/90
DC738/ACETONE CLEAN/FILL CRACK W/SILICONE 01 8E 5/08/90
GE 162;0C 738 BOND POTTERY,CLEAN/FILL CRACKS 0f SE 5/49/90
DC 738 SILICONE, ACETOME CLEAN/FILL CRACKS 0t 8 9714790
FOAM, ACETONE, DC 738 TEMP FILL,CLEAN FILL CRACKS 01 SE 9/13/%0
ACETOME, TIC 738 CLEAN/FILL CRACK 01 £ 5/16/90
ACETONE, BC 738 CLEAN/FILL CRACK ) SE 5/21/90
STEEL REBAR,BOLTS,MESH, CEMENT  REATTACH TOP (F SPIRE 01 SE 11/08/90
FOAM,DC 738 CLEAN, ADB FOAM FILL W/SILICONE Of oW 3/07/90
738 CLEAN/FILL CRACK W/SILICONE 01 5 9/08/90
D{738; DF104/8-72 FILL CRACK;CLEAN/CONSOLIDATE 0 01 54 9109790
ACETONE, DC738 CLEAN/FILL CRACKS W/SILICONE ot o 3/14/90
ACETONE, DC728 -CLEAN/FILL CRACKS W/SILICONE O SH a/15/%0
ACETONE, DC738 CLEAN/FILL CRACKS W/SILICONE Ot o 9/16/%0
ACETONE, IC 738 CLEAN/FILL CRACKS 01 54 /24190
ACETONE, DC738 CLEAN/FILL CRACKS W/SILICOME  Of NE 3/09/90
ACETONE, DC 738 CLEAN/FILL CRACK 0t NE /16190
ACETONE, BC738 CLEAN/FILL CRACK W/SILICONE 01 SE 9/14/90
ACETONE, BC 3145 CLEAN, REBOND DRNAMENTS 0t SE 11714790
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11/13/90 CEMENT MORTAR ADD COAT OF CEMENT MORTAR 0 N
11/13/90 GRINDER, DURG, ACETONE REMOVE FRAGS,DERUST DEGREASE O N
11/13/90 WIRE/HIRE MESH ADD WIRE/MESH AROUND PIPE 01 N
11/18/90 GRINDER GRIND INSIDE OF FRAGS 01 N
10/09/90  DURG, HATER GRIND/CHISEL OFF MORTAR FRAGS 01 8
10/09/90 WIRE MESH/WIRE WRAP MESH/TIE W/HIRE ARDUND 01 s
10/15/90 SIKADUR 23 REBOND FRAGMENTS 01 5
9/20/89 ETHANOL/WATER CLEAN TILES/SHELLS 04 N
B ELEVATION
10/09/%0 DURD, DISTILLED WATER GRIND/CHISEL GFF MORTAR FRAGS  Of N
10/09/90 WIRE MESH/WIRE WRAP MESH, TIE W/WIRE AROUND O N
10/10/90 SIKADUR 23 REBOND MORTAR-TO-MORTAR FRAGS 01 N
10/16/90 CEMENT MORTAR (#12,#16,840SAND APPLY 1ST COATING ON BASE 01 N
10/16/90 CEMENT MORTAR DK SAND MIX APPLY 2ND COAT,REBOND ORNAMNTS 01 N
10/22/90 TURD, WATER,DISTILLED WATER  DERUST STEEL PIPE,REMOVE MORTR Ot N
10/22/90  MESH, WIRE, ACETONE CLEAN, WRAP/TIE W/MESH & WIRE 01 N
10/23/90 CEMENT MORTAR APPLY FINAL CEMENT COATIK SND O N
10/24/90 GRINDER MAKITA GRIND MORTAR FRAGS FOR REINSTL 01 N
10729790 CEMENT (WHT/GRAY) REBOND MORTAR FRAGMENTS 01 N
10/30/90 CEMENT MORTAR (WHT/GRAY) REBOND LAST FRAGMENT OF MORTAR 01 N
10/30/90 GRINDER DETACH MORTAR FRAGMENTS 01 N
11/05/90 CEMENT MORTAR WHT/GRAY REBOND MORTAR FRAGMENT TO PIPE 01 N
11/05/90  DURD, WATER, ACETONE DERUST/DEGREASE STEEL PIPE 01 N
11/05/90 GRINDER REMOVE MORTAR FRAGMENTS 01 N
11/05/90 MESH.WIRE ADD MESH/WIRE AROUND PIPE 01 N
11/06/90 CEMENT MORTAR REBOND MORTAR FRAGMENTS 01 N
11/06/90 GRINDER GRIND MORTAR FRAGMENT 01 N
11/19/90 CEMENT MORTAR REEOND MORTAR FRAGS 01 N
11/21/90 CEMENT MORTAR REBOND MORTAR FRAGS 01 N
11/26/90 DURD, MESH, WIRE DETACH FRAGS, CLEAN, ADD MESH 01 N
11/26/90  MESH/NIRE ADD MESH, TIE W/WIRE 10 PIPE  Of N
11/27/90 GRINDER _ GRIND FRAGS INSIDE FOR REINSTL 01 N
10/16/90 CEMENT (0K SAND), WHITE/GRAY  APPLY IST CEMENT COAT o1 $
10/16/90 CEMENT MORTAR (0K SAND) REATTACH MORTAR FRAGS/ZND COAT 01 $
10/22/%0 CEMENT MORTAR GRIND FRAGS, APPLY CEMENY MORTR 01 5
10/22/90 DURD, GRINDER BERUST, DETACH MORTAR FRAGS 01 5
10/22/90  DURO, ACETONE, MESH/HIRE DERUST, ADD MESH/WIRE 01 $
10/24/90 CEMENT MORTAR APPLY FINAL CEMENT COAT 01 3
10/24/90 GRINDER DERUST BACK OF MORTAR FRAGS 01 S
10/24/90 WHT/GRAY CENENT (0K SAND) REBOMD MORYTAR FRAGMENT ot 8
10/29/90 CEMENT MORTAR WHT/GRAY REBOND MORTAR FRAGMENT 01 8
10/30/%0 GRINDER DETACH MORTAR FRAGS 01 5
11/05/90 DURD, WATER, ACETONE DERUST/DEGREASE PIPE 0 §
11/05/90 MESH, WIRE ABD MESH/WIRE AROUND PIPE 01 5
11/06/90 CEMENT WHT/GRAY REBOND MORTAR FRAGHENT 01 $
11/06/90 GRINDER GRIND FRAGS FROM SPIRE BASE 01 5
11/07/90 CEMENT MORTAR HWHT/GRAY REBOND MORTAR FRAGMENTS 0t $
11/13/90 CEMENT MORTAR ADD COAT OF CEMENT MORTAR 01 8
11/13/90 DURD, ACETONE DETACH FRAGS, DERUST DEGREASE 01 5
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11/13/90  WIRE/MESH ADD BESH, TIE H/MIRE 01 8
11/14/90 GRINDER GRIND INSIDE SURFACE OF FRAGS 01 8
11/19/90 CEMENT HMORTAR REBOND FRAGS TO SPIRE BASE  Of S
11/21/90 CEMENT MORVAR REBOND MORTAR FRAGS 01 5
11/26/90  DURD, ACETONE, GRINDER DETACH FRABS, DERUST PIPE 0t 8
11/25/90 MESM/WIRE ADD MESH.TIE W/WIRE 10 PIPE ot 5
11/27/90 CEMENT ADD CEMENT, REBOND FRAGS ot 3
11/27/90 GRINDER GRIND INSIDE OF FRAGS 01 $
11/26/90 DURD,MESH,SIKADUR 23,66 162 DETACH MORTAR DERUST REBOND 02 N
10/05/89 GE DF104/B-72 BOL.COCKTAIL  CONSOLIDATE SEA SHELLS 2 COATS 03 N
8/07/99 ETHANOL/WATER CLEAN ABALONE SHELLS 03 8
5/30/90 ACETONE, 16738 CLEAN/FILL CRACKS 8 8
5/31/90 ACETONE, DURO, FOAM, GE162,0C738  REBOND MORTAR CLEAN/FILL CRACK 03 S
6/14/90 FOMM, ACETONE, BC 738 CLEAN,ATD FOAM, SEAL W/SILICON 03 &
6/18/90 ACETONE, IC 738 CLEAN/FILL CRACKS 04 S
€ ELEVATION
8/09/89  ETHANOL/WATER CLEAN SEA SHELLS 04 FEE
9/18/89 ETHANOL & BRUSH CLEAN SHELLS/REMOVE LOOSE MORT 01 EEE
10/19/89  ETHYL ALCOHOL CLEAN/DEGREASE FOR ADHESIVES 01 gEE
10/25/89 GF 162 SILICONE ADMESIVE/FILLR ABHESIVE ON TILES/MORTAR 0l FEE
10/26/99 GE RV 162 WHITE ADHESIVE/FILL CRACKS BOND TILE 01 FEE
3/26/90 OPEN CRACK,REMOVE COVERING 01 £EE
5/15/90  DURO REMOVE COVER/DERUST 0 EEE
5/29/90 GE 162 REBOND TILES 01 EEE
6/04/90 GE 162, ACETONE, H20 REBOND MORTAR 0 FEE
6/05/90 GE RTV 162 SILICONE CLEAN/BOND TILES 0 EEE
4/07/90 CEMENT MORTAR REBOND TILES,FILL CRACKS 01 EEE
6/11/90 GE RTV 162 SILICONE REBOND TILES 0 EEE
5/12/90 CEMENT MORTAR REBOND ORNAMENTS/BOND JOINT Ot EEE
6/12/90 CEMENT MORTAR NEW STEEL BAND  REBOND TILE/POTTERY/MORTAR  Of EEE
6/13/90  ETHANDL  H2D, CEMENT MORTAR CLEAN, REBOND TILE 01 FEE
/26190 GE 162 . - REBOND TILE 01 EEE
7/17/9 STEEL RING,MESH,BOLTS REMOVE, REPLACE MAJHO2 STEEL Ot FEE
725/90 GE RIV 162 SILICONE REDOND MORTAR FRAGMENTS o EEE
8/01/90 ACETONE CLEAN TILES/POTTERY 01 EEE
8/06/90 ACETONE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 EEE
8/06/90 SIKADUR 31 HI-MOD EPOXY,ACETON CLEAN,REBOND MORTAR FRAGMENTS 01 EEE
8/07/90 ACETONE, DC 3145 RTV SILICONE  CLEAN REATTACH TILES 01 EEE
8/08/90 DURD CUT DAMAGED BAND, DE-RUST 0 EEE
8/13/90 ACETONE, GF 162 SILICONE CLEAN, REBOND TILES T0 MORTAR 01 EEE
8/13/90 CEMENT MORTAR 131 14/40 SAND  BUILD-UP MORTAR COVER 0t EEE
8/13/90 CEMENT MORTAR,NEW MESH ADD NEW MESH, REATTACH MORTAR 01 EEE
8/15/90 CEMENT MORTAR 1:1 16/60 SAND  REBOND TILE TO MORTAR 0t EEE
8/20/90 CEMENT MORTAR REBOND MORTAR/ORMAMENT COVER 01 EEE
8/21/90 CEMENT MORTAR ADD 1/4% COAT OF CEMENT MORTAR Of EEE
8/22/90 CEMENT MORTAR ADD 1/4" CEMENT MORTAR COAT  Of EEE
9/08/90 GE 162, ACETONE CLEAN, REBOND CRNAMENTS 0 EEE
9/03/90 GE 162 SILICONE REBOND TILES TO MORTAR 01 EEE
8/01/90 GE RTV 162 SILICONE REBOND POTTERY FRAGMENTS 01 NE
b/07/90 GE RTV 162 SILICGY REBOMD TILE 01 NE
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6/12/90 IRC,CEMENT MORTAR,REBAR MESH  REPLACE REDAR,MESH,REBOND ORIG Ot
6714790 GE162,CEMENT HORTAR ADD CEMENT HMORTAR TO JT,REBOND O1
4/26/90 DIST.H20,GE 162 CLEAN/REBOND TILES 01
7/30/%0 CEMENT MORTAR/#16 & 60 SAND REBOND MORTAR FRAGHENT 01
B/14/90 CEMENT MORTAR 131 SAND 16760  REBOND MORTAR/ORNAMENTS 01
8/20/90 CEMENT MORTAR GRIND, REBOND MORTAR/CRNAMENTS 01
3/10/9%) CEMENT HORTAR REBOND TILES TO NEW MESH o
8/09/89 WATER/ETHANOL CLEAN LARGE/SMALL SHELLS 01
3/18/89  WATER/ALCOHOL/BOLOGNA COCKTAIL CLEAN/CONSOLIDATE SHELLS 01
10/25/89 GE RTV 162 SILICONE ABHESIVE/FILL MORTAR/REBAR 0t
3/28/90 GE 162 SII.ICONE/ACETONE CLEAN/BOND POTTERY FRAGS 01
3716490 DURD DISSEMBLE MAJHO1, DERUST ot
5/21/90 BRASS0,BISTILLED WATER DETACH/CLEAN TILES 0t
$/21/90 DURD,STEEL BOLTS/NUTS DERUST/TEMP REATTACH MAJHOY 01
S/24/90 GE 162, ACETONE CLEAN/REBOND TILES 01
3129790 ACETONE, GE 1462 CLEAN/REBOND TILES 01
6/04/90 ACETONE, H20,6E 162 REBOND MORTAR ot
6/04/90 CEMENT MORTAR REBOND MORTAR 70 MEMBER Ot

6/07/90  STEEL,MESH, CEMENT MORTAR,DURO  REASSEMBLE MORTAR TO MEMBER 01
6/12/90 STEEL 4 BOLTS,CEMENT MORTAR REPLACE REBAR/MESH IN BAND 0t

6/13/90 CEMENT MORTAR, REBAR HESH RESTORE BAND COVERINGS 01
8/26/90 DIST.H20, ACETONE, GE 142 CLEAN/REBOND TILES 01
8727190 JAHN M70, GE 162 REBOND TILE,FILL CRACKS 01
7/18/90 DURG,STEEL RING,MESH,BOLTS  REPLACE RING SECTION 0
7/25/90 ACETONE,DC 3145 RTV REBOND CHINA GLASS 01
7/25/90 CEMENT MORTAR #30 SAND REBOND MORTAR FRAGMENTS 01
7/31/90 ACETONE,GE 162 REBOND TILES 01
8/13/0 CEMENT MORTAR SAND 131,MESH  CLEAN, ADD MEW MESH,REBOND MRTR O
8/21/90 CEMENT MORTAR ADD 174 CEMENT HORTAR COAT 01
8/09/89 WATER/ETHANOL BRUSH/COTTON SHA CLEAN SEA SHELLS 0
9/25/89  ETHANOL/ACETONE CLEAN SEA SHELLS/TILES 01
10/25/89 GE RTV 162 SILICONE ADHESIVE FOR TILES/MORTAR FRAS Of
5/29/90 GRINDER BLADE CUT OPEN COVERING OF BAND 0
S/30/90  BRASSD, ETHANOL CLEAN TILES/MORTAR 01
5/30/90  BRASSO, ETHANOL , H20 CLEAN TILES/HORTAR 0t
5/30/90  BRASSO, ETHANGL., H20 CLEAN TILES/MORTAR 01
6/04/90  CEMENT MORTAR CLEAN/REBOND MORTAR/TILES 01
b/04/90 GE 162,ETHANDL, H20 REBOND TILE/MORTAR 0t
5105/90 GE RTV 162, ACETONE CLEAN, REBOND MORTAR/POTTERY 01
6706190  DURD, HATER REPLACE STEEL REINFORCEMENT O
b/07/90  CEMENT MORTAR REBOND TILES 0
6/11/90 CEMENT MORTAR REBOND TILES,FILL GAPS 01
b/12/90 CEMENT MORTAR REBOMD TILES FILL GAPS 01
6/13/90 DURO,CEMENT MORTAR DISSEMBLE, DERUST, REBOND/REMESH 01
6/26/90  ETHANIL, ACETONE, GE #162 CLEAN, REBOND TILES 0t
8/27/90 GE 162 REBOND YILE 01
7/09/90 WATER/STEEL BRUSH CLEAN MORTAR/ORNAMENTS 0
7013790 STEEL RING,MESH,BOLTS REPLACE STEEL REINFORCEMENT 01
7/73/90 ACETONE,GE 162 CLEAN, REBOND MORTAR FRAGMENTS 01
7123190 ACETONE,GE 162 CLEAN/REBOND MORTAR FRAGMENTS 01

e PR e R R R P P P R P R R P P F R FFEFFEFFEEF P PP ZE R EEEFRRARTER

7/23/90 CEMENT MORTAR, STEEL HESH REASSEMBLE MINV ARC H/CEMENT O
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7/23/90 GE 162 RTV SILICONE REDOND HORTAR FRAGMENTS 01 54
T124/90 ACETONE, GE 162 REBOND MORTAR, TILE, POTTERY ot S
7/31/90  ACETONE,GE 162 REBOND TILE/POTTERY )| SW
7731790 CEMENT MORTAR W/#30 SAND REBOND MORTAR FRAGS W/CEMENT  Of Sk
7731790 CEMENT MORTAR/#30 SAND,ACETONE OPEN MINVO2,CLEAN REBAR,FILL 01 o
8/01/90 CEMENT MORTAR H/#40 SAND REBOND HORTAR/POTTERY 01 SH
8/06/90 ACETONE, GRINDER CLEAN,RECESS REPAIR MORTAR 01 Sy
8/06/90 GRINDER CLEAN-UP REPAIRS,RECESS SURFAC 01 W
8/07/90 GE 162, BRASSO,ETHANGL.,H20 CLEAN TILE,REBONC TO MORTAR ot 2]
8/13/%0 CEMENT MORTAR 1:1 WIRE/MESH REBGND MORTAR COVER, RE-MESH ol 54
8/13/90 CEMENT MORTAR-#16/%#60 SAND 121 REBOND MORTAR TO MORTAR 01 S
8/153/90 ACETONE,CEMENT MORTAR 1:f SND  CLEAN, REBOND MORTAR FRAGMENTS 01 S
B/20/90  CEMENT HORTAR ADD 1/4" CEMENT MORTAR COAT 01 £
8/22/90 CEMENT MORTAR ADD 1/4"CEMENT MORTAR COAT 01 Sl
9/04/%0 GE 162 SILICONE, ACETONE CLEAN,REBOND TILES 7O MORTAR 01 SW
6/04/90 ACETONE,DC 738 CLEAN/FILL CRACKS 04 NN
&/11/90  ACETONE,FOAM,DC 738 CLEAN/ADD FOAM FILL W/SILICONE 04 NN
6/05/90  ACETONE,DC 728 CLEAN/FILL CRACKS W/SILICONE 04 N4
10/10/8% [C738 & 1/2°FOAM REBOND/FILL CRACKS 04 Sk
10/09/8%  GE DF104/ACRYLOID B-72 CONSOLIDATION OF SHELLS 04 888
6/12/%0 ACETONE, DC 738 CLEAN/FELL CRACKS 04 555
4/12/90  ACETONE,DC 738 CLEAN/FILL CRACKS W/SILICONE 04 o
D ELEVATION

2/26/90 FOAM, DC 738, ACETONE CLEAN,ADD FOAM/FILL W/SILICONE 01 NE
8/14/9%0 SIKADUR 31 DETACH/REATTACH MORTAR W/EPOXY 01 NE
9/12/9%G CEMENT MORTAR REDOND MORTAR/TILES W/CEMENT 01 NE
/17/90 ACETONE,GE 162 CLEAN, REBOND TILES 01 NE
10711790 CEMENT MORTAR REATTACH MORTAR FRAGMENTS 1)) NE
10/25/8% GE RTV 142 ADHESIVE BOND TILES/SHELLS & FILL CRCKS Ot o
8/13/%0 ACETONE, SIXKADUR 23,6E 162 REBOND MORTAR(SIKA23) TILE(162 01 N
3/14/90 ACETONE, SIKABUR 23 CLEAN, REBOND MORTAR FRAGHMENTS 01 N
8727190  ACETONE, SIKADUR 23 LO MOD GEL  REBOND MORTAR FRAGMENTS 01 N
8/28/90  ~ETONE,SIKADUR 23 LO MOD GEL  CLEAN, REBOND MORTAR FRAGMENTS 0! M
9/03/90 ACETONE,SIKADUR 23 LO MOD GEL  REBOND MORTAR FRAGMENTS 01 M
9/10/90  ACETONE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS O1 . Wi
2/10/%0 CEMENT MORTAR CLEAN,REBOND TILES o N
9711790 ACETONE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 N
9/12/90 ACETONE, SIKADUR 23 CLEAN/REBOND MORTAR FRAGMENTS 0O N
$/17/90  ACETONE, SIKADUR 23 CLEAN/REBOND MORTAR FRAGMENTS (01 Ny
9/18/90 ACETONE, SIKABUR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 N
10716/90 ACETONE,GE RTV 162 REBOND TILES 0t Nd
10/23/90 ACETONE,GE RTV162,CEMENT MORTR CLEAN, REATTACH TILES/REBOND 01 ]
11/05/90 GRINDER, DURD, MESH/WIRE REMGVE MORTAR,DERUST,ADD MESH 01 N
2/20/90 ACETONE,DC 738 CLEAN, FILL W/SILICONE ] SE
8/14/90 ACETONE, SIKADUR 23 REBOND MORTAR FRAGMENTS 01 SE
8/13/90 ACETONE, BRASSO, ETHANOL GRIND,CLEAN DAMAGED BAND,TILE 0t SE
10/02/90 WATER, CEMENT MORTAR 1:1 SAND  FILL GAPS/CLEAN RESIDUES ot 3
10/£1/90 CEMENT MORTAR,WIRE TIES TIE, REATTACH MORTAR FRAGMENTS 01 SE
10/11/90 CEMENT MORTAR/WIRE TIES REATTACH MORTAR FRAGMENTS o1 SE
8/08/90 ETHANOL, STKADURZ3,6E RTV 162  DETACH,CLEAN,REBOND MORTAT/TIL O £
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8/29/90 ACETONE, SIKADUR 23 LO MOD GEL.  REBONB MORTAR FRAGMENTS (12 S
8/29/90 BRASSO, ACETONE, SIKAIUR 23 CLEAN TILES,REROND WORTAR 01 g
9/12/90 ACETONE,GE 162 CLEAN/REBOND TILES ] S
F/24/%0 ACETONE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGHENTS 01 54
10/01/%0 SIKADUR 23, CEMENT MORTAR 131 REAFFIX FRAGMENTS/REBOND 0t oW
10/07/90  CEMENT MORTAR CLEAN % FINISH COAT OF MORTAR 01 S
10711790 HATER GRIND ROUGH EDGES, CLEAN W/H20 01 W
10718/8% BOLOGNA COCKTAIL CONSOLIDATE SHELLS 03 888
10/12/89  ACRYLOID B-72,0C 738 SILICONE  CLEAN,BOND TILE,FILL CRACK 04 8ss
10/18/89 BOLOGNA COCKTAIL CONSOLIDATE SHELLS 04 558
E ELEVATION

11/15/89  FOAM, BC739 CLEAN FILL CRACK H/FOAM/T739 0t NE
3/19/90 BC 738, W/30L SAND/PGMT ACETON CLEAN,FILL,ADD SAND n NE
9/18/90 ACETONE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 NE
11/05/90 CEFENT RORTAR REBGND SEA SHELLS 01 ME
3/281%0  FOAM,GE RTV 162 FILL W/FDAM/162 REBOND MORTAR 01 L]
9/24/90 ACETONE, SIKANR 23 CLEAN, REBOND MORTAR FRAGMENTS 01 N
10729/90  GRINDER. CHISEL, CUTTER REMOVE RUSTY MORTAR,MESH WIRE 01 L
10/30/90 DURC,WATER, GRINDER, MESH WIRE  DERUST, CLEAN,GRIND PIPE,REWIRE 01 ]
10/31/90 MESH, WIRE, STEEL, CEMENT MORTAR  ADD STEEL,CEMENT MORTAR,FRAGS 01 N
§1/07/90 SIKADURZ3:DC3143:RTV162 BOND FRAGS; GLASSs POTTERY 0t N
11/01/89 FOAM, DC733 CLEAN,ADD FOAM/FILL W/SILICONE 01 SE
11/02/89 IC 738, WS04 SAND/PIGMENT CLEAN, FILL W/FOMM, SILICONE 0] SE
11/02/8% RTV 738 PURE FROM TUBE ADHESTVE FOR POTTERY/MORTAR 1) 8E
11767789 RIV 142 FROM TUBE ABHESIVE TO POT/MORTAR/GLASS 01 SE
{1/10/89  GE RTV 162 CRACK-FILLING CLEAN/DEGREASE FORM, SILICONE 01 SE
11/15/89 DL 739 SILICONE W/SAND/PIGHENT CLEAN,ADD FOMM CRACK-FILLING 01 S
3/19/9%0  DC 738 SILICONE W/50% SAND CLEAN/FILL. CRACKS 01 8k
10/16/90  MESH, CEMENT (0K SAND) ADD MESH, APPLY CEMENT 0t SE
11701789 CE RTV 162 W/SOUSAND/PIGMENT  CLEAN,ADD FOAM/FILLL™ RTY COAT 01 SH
11703789 D0 738, W/S0Z SAND/PIGMENTS REMOVE 7 GLASS,FILL, REPLACE 01 M
11/07/89 GOE RTV #162 BONB MORTAR IN PLACE 01 o
11/10/8% GE RTV #162 1/4" COAT FILL/SEAL CRACKS 01 SW
11/15/8% DC 738 AND DC739 ADHESIVE FILL CRACKS,BOND GLASS/MORTAR 01 L]
11715/89  RTV162/GLASS; RTV739/MORTAR ADHESION FOR MORTAR/GLASS 0t SH
9/17/90  NONE CUT/QPEN/INSPECT ARC BASE/PIPE 01 S
9/18/90 ACETONE, SIKADUR 23 CLEAM, REBOND MORTAR FRAGMENTS 01 &
9/28/90 ACETONE, SIKADUR 23 CLEAN, REBOND MORTAR FRAGMENTS 0t SH
10/17/90 CEMENT MORTAR WIRE TIES APPLY 2 COATS CEMENT TO FRAGS O1 &
11/07/90  BC 3143, DIST WATER CLEAN SER SHELLS 0t S
11/14/90 DURO REMGVE CRACKED MORTAR,CLEAN o S
11/21/90  MESH, CEMENT MORTAR ADD MESH, ADD COAT OF CEMENT 0Ot N
F ELEVATION :

S/09/90 ACETOME/GE 162 CLEAN RE-BOND POTTERY 01 NE
5/14/90 ACETONE/DC738 CLEAN/FILL CRACKS W/SILICONE  Of NE
5/15/90 ACETONE/DL738 CLEAN/FILL CRACK W/STLICONE 01 Ne
3/16/90 ACETONE,DC 738 CLEAN FILL CRACKS 01 NE
321790 BC 738, ACCTONE CLEAN/FILL CRACKS 0t NE
5/08/90 QCETONE, FOAM,DC-738 W/SAND #30 CLEAN,ADB FOMM-1 CRACK FILL 1 N
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5/09/90 DG 728; XYLENE/DF104/B~72 FILL CRACK;CLEAN/CONSOLIDATE ¢ 01 N
3/14/90 ACETONE,BC738 CLEAN/FILL CRACKS 01 Nd
5/14/90 DL 738;DF104/B8~72 FILL CRACKsCLEAN/CONSOLIDATE 0 01 N
9/15/90  ACETONE, DC738 CLEAN/FILL CRACKS W/SILICGNE  0f h
3/16/%0  ACETONE,DCT38 CLEAN/FILL CRACKS W/SILICONE 01 N
S/21/90 1C 738 SILICONE CLEAN/FILL CRAEK 01 b
3/07/%0  FOAM,BC 738/ACETONE CLEAN,ABD FOAM,FILL W/SILICONE 01 Sk
3/08/90  DC738/ACETONE CLEAN/FTLL CRACK W/SILICONE 0 SE
3/09/90 Gk 162;DC 738 BOND POTTERY,CLEAN/FILL CRACKS 01 St
3/14/90  BC 738 SILICONE, ACETONE CLEAN/FILE CRACKS N SE
5/15/%0  FOAM, ACETONE, DC 738 TEMP FILL,CLEAN FILL CRACKS 01 SE
3/16/90 ACETOME, DC 738 CLEAN/FILL CRACK 01 SE
3721790 ACETONE, DC 738 CLEAN/FILL CRACK 0t S
11/08/90 STEEL REBAR, BOLTS,MESH,CEMENT  REATTACH TOP OF SPIRE o1 SE
S/07/90 FORM,DE 738 CLEAN, ADD FOAM,FILL W/SILICONE 01 1|
3/08/90 DL738 CLEAN/FILL CRACK W/SILICONE o SW
5/09/90  DBC7384DF104/B-72 FILL CRACK;CLEAN/CONSOLIDATE 0 01 &N
3/14/90 ACETONE,DC738 CLEAN/FILL CRACKS W/SILICONE O1 S
/1390 ACETONE, IC738 CLEAN/FILL CRACKS W/SILICONE 01 S
3/16/90 ACETONE,DC738 CLEAN/FILL CRACKS W/SILICONE 01 SW
321490 ACETONE, IC 738 CLEAN/FILL CRACKS 0 S
G ELEVATION
§/09/90  ACETONE,DC738 CLEAN/FILL CRACKS H/SILICONE Ot NE
/16790 ACETONE, DC 738 CLEAN/FILL CRACK 0 NE
3/14/90  ACETONE,BCT38 CLEAN/FILL. CRACK W/SILICONE 01 gE
11/714/%0 ACETONE, DT 3145 CLEAN, REBOND' ORMNANENTS ot SE
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