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APPENDIX A 

CONCLUSIONS EXCERPTED FROM CAMARGO REPORTS4 

K-65 SILOS STUDY & EVALUATION REPORT 

The base slab and walls at this time are structurally stable 
under the existing static loads being applied to them and 
should continue to be so for approximately 5 to 10 years. 

If either the contents of the silos or the s i l o  are removed, 
they must be removed, they must be removed simultaneously or 
failure of the walls or base slab could result. 

The center 20 foot diameter portion of the dome top is 
structurally unsound for a load greater than the existing 
static dead load and no life expectancy can be assigned to 
it. 

The application of a three foot thick earth fill load on the 
dome or the application of a tornado suction or pressure 
loads, would cause a structural failure of the dome. 

The application of the ttdefinedgg synthetic earthquake would 
induce some additional cracking in the base slab and at the 
base of the silo wall, but the silo would still be in a 
serviceable condition. The dome would be unaffected, and 
should simply move with the ground motions. 

If a cover is chosen to cover the center portion of each silo 
dome, the weight should be as light as possible and in no 
case should it be greater than that allowed by the buckling 
capacity of the dome (approximately 11,000 pounds). 

R e f s .  1-1 and 1-2. 



2.0 METAL OXIDE AND EMPTY SILO STUDY & EVALUATION REPORT 

2.1 Static Results - Dome 

Based on field investigation of Silos 3 and 4, the domes seem 
to be in good condition, exhibiting little distress or 
deterioration. Slight inconsistencies which do exist are 
judged to be the result of construction tolerances. 

Silo 3 was modeled for finite element analysis using the 
existing contents load. The dome exhibits hoop stress 
ranging form 173 psi compression at the perimeter to 35 psi 
tension at the dome center. 

Since Silo 4 has never been used for storage, the content 
load used for the finite element analysis was the original 
design content load. The dome exhibits compressive hoop 
stress over nearly all of its surface. At the dome center a 
slight tensile hoop stress of 4 psi exists. The maximum 
compressive hoop stress is 179 psi. This occurs near the 
dome perimeter. 

2.2 Static Results - Wall 

Nbn-destructive testing of both the silo walls indicates only 
minor concrete thinning has occurred. 'Also, vertical post- 
tensioning unit reinforcement steel bundles show no 
deterioration. However, the horizontal post-tensioning wires 
do indicate some reduction of area. This loss of area is 
most prevalent in regions where the silo walls have through 
cracking. 

Silo 4 experiences a greater loss of horizontal post- 
tensioning wires than Silo 3. The fact that Silo 4 has never 
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been filled may have contributed to the amount of cracking 
exhibited in the walls. This would be due to the long term 
effects of creep on unloaded post-tensioned members causing 
additional deformation. 

For the finite element analysis of Silo 4, the original 
design content load was used. The results showed net tension 
in hoop stress at some levels of the silo walls. The maximum 
tensile increase in the post-tensioning wires is 17,000 psi 
at approximately 8 feet above the silo floor. Since the 
objective of the post-tensioning is to keep the walls in 
compression, the allowable lateral load due to silo content 
should be reduced to 85% of original design values. If the 
walls go into tension, additional cracking could result since 
for tension the concrete can resist only approximately 100% 
of its design strength. 

Additionally, in order to prevent water infiltrating through 
the cracks in the domes and prevent further corrosion of the 
post-tensioning wires a waterproofing coating should be 
applied to the silo exterior. 

2.3 Base Slab 

Field investigation revealed several through slab cracks in 
both Silos 3 and 4. The presence of these cracks would not 
adversely affect the structural behavior of the silos. 
However, the cracks would preclude storing a liquid type 
material in the silos as this would result in leakage through 
the cracks. Currently Silo 3 is filled with a dry material. 
Silo 4 has not yet been used but it does have a certain 
amount of water in the bottom. The existing water should be 
removed before using Silo 4 for storage. 



2.4 Combined Static and Dvnamic Results 

The dynamic analysis of Silos 3 anG 4 were similar to that 
performed on the two K-65 storage tanks and presented in ItK- 

65 Silos Study and Evaluation." February 25, '1986 by Camargo 
Associates, Limited. The method of analysis was a time 
history finite element analysis using the ASHSD2 program. 
The analysis methods and results are described in detail in 
[Ref. 1-21 Appendix D. 

All silo models assumed zero damping during the computer 
runs. This is slightly conservative because, unlike the K- 

65 silos, there is no earth berm built up around the silos. 
Therefore, the only damping present in the system is the 
natural damping of the silos themselves, which for a 
structure of this type is approximately only 3%. Under the 
induced 50 year earthquake, both silos proved to be very 
ductile structures. As the ground moved with the earthquake, 
the silos did not attempt to resist these movements. This 
produced rather large displacements with relatively low 
stresses. 

Silos 3 and 4 (with design contents load) behave somewhat 
different than Silo 4 empty. The contents tend to add mass 
to the system without increasing the stiffness, thus 
intensifying the earthquake's effect on the silo over time. 
At the end of the earthquakes duration (10 seconds), stresses 
and displacements at the top of the wall and dome were still 
increasing due to resonance. Maximum stresses were still 
below allowable stresses at 9.9 seconds and decreased very 
rapidly once the earthquake ended. Since the earthquake 
modeled had the longest anticipated duration for the Fernald, 
Ohio Region, the encountered resonance should not be a 
problem. 

3 



The base slabs of Silo 3 and 4 filled, experienced very 
little displacement or stress. The silo wall incurred a 
maximum shear stress of 79.9 psi at 9.9 seconds with maximum 
displacements of 1.5 inches horizontally and 2.25 inches 
vertically. The walls will remain serviceable, but should 
experience some cracking due to the high displacements. 

The dome experienced extremely low longitudinal stresses (1.5 
psi max.) and hoop stresses (1 psi max.) . In-plane stresses 
were larger, reaching 264 psi at 9 .9  seconds near the dome 
center. Maximum displacements in the dome were 1.5 inches 
horizontally and 2.25 inches vertically near the dome edge. 
The dome, like the wall, should remain serviceable but 
experience some cracking. 

Silo 4 empty incurred somewhat higher stressed than Silos 3 
or 4 full but without resonance. Maximum stresses and 
displacements occurred at 8.7 seconds and decreased for the 
remainder of the earthquake. 

The base slab experienced virtually no displacement and very 
little stress (only as high as 4 psi shear) throughout the 
earthquakes duration. Likewise the silo wall experienced 
small stresses. A maximum hoop stress of 19 psi occurred 
near the base of the wall at 6.3 seconds into the earthquake. 
Displacements were large, however, with maximum deflections 
of 1.6 in. radially and 2.0 in. vertically. The walls, while 
remaining serviceable, should experience some cracking due to 
these movements. 

The dome also had large deflections, but unlike the wall, 
showed some large stresses as well. Shear stresses in 
particular were large, reaching a maximum 378 psi near the 
dome center. Longitudinal and hoop stresses remained very 
low (less than 1 psi), which were a result of the silos 
ductility. 



A maximum combined static and dynamic stress of 424 psi shear 
occurred at the dome center of Silo 4 empty. While the 
stress is large, it is still below the modulus of rupture for 
the dome of 444 psi (7.5 (f'c), ACI 3/8/83 Sect. 9.5.2.3). 
Also, field investigation showed that the wire mesh 
reinforcement in both domes was in good condition. This 
further adds to the tensile capacity of both domes. 

Both silos should remain serviceable with some microcracking 
occurring in the dome and wall. 

2.5 Tornado Load 

Tornado suction loading acts symmetrically on the exposed 
silos due to a pressure drop around the exterior of the 
exposed silos. This resulting load is 432 psf acting 
outward. This load is applied as a nodal load on the outside 
nodes of the dome and silo wall. 

Under tornado suction the silo domes experience both radial 
and hoop compressive stresses in excess of 300 psi over the 
major portion of their span. The maximum tensile stress 
encountered in the domes is over 400 psi in both radial 
direction and hoop stress. 

The silo walls experience significant tensile bending stress 
in their upper regions. Hoop stresses are not adversely 
affected in the wall of Silo 3. Hoop stress in the wall of 
Silo 4 is in tension when combined with full content load. 
The silo dome remains as the critical element under tornado 
suction loading. 

I 
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APPENDIX B 

DOCUMENTATION PROVIDED TO BECHTEL NATIONAL, INC. BY 
WESTINGHOUSE MATERIALS COMPANY OF OHIO 

Camargo Associates, Limited. K-65 Silos Studv & Evaluation 
ReDort, Cincinnati, Ohio, February 1986. 

Camargo Associates, Limited. Metal Oxide and Empty Silo 
Studv & Evaluation RePOrt, Cincinnati, Ohio, May 1986. 

U. S. Department of Energy. Factsheet K-65 Silos. 

Catalytic Construction CO. Third Party Test Report On 
Material. TTM No. 13. Cincinnati, Ohio, September 11, 1951. 

Catalytic Construction Co. Third Party Test Regort On 
Material, TTM No. 13A. Cincinnati, Ohio, September 14, 1951. 

Catalytic Construction Co. Third Party Test Report On 
Material, TTM No. 25. Cincinnati, Ohio, October 17, 1951. 

Catalytic Construction Co. Third Party Test Report On 
Material, TTM No. 28. Cincinnati, Ohio, October 19, 1951. 

Catalytic Construction Co. Third Party Test ReDort On 
Material, TTM No. 75. Cincinnati, Ohio, November 12, 1951. 

Catalytic Construction Co. Third Party Test Report On 
Material, TTM No. 83. Cincinnati, Ohio, November 28, 1951. 

Catalytic Construction Co. Third Party Test Report On 
Material, 3 TTM No. 124-125. Cincinnati, Ohio, March 28, 
1952. 



11. Drawing No. F.D. 3034-A-01-A, Dowel1 Details of Trench Tie- 
in. Catalytic Construction CO. Index Code 34X 1450-S- 
00072. 

12. Drawing No. 3034-H-53-A, Rev. 3, General Layout K-65 Storage 
Area. Catalytic Construction Co. Index Code 34X 1450-P- 
00023. 

13. Drawing No. 3034-H-55-A, Rev. 3, Trench Piping Plan, 
Catalytic Construction Co. Index Code 34X 1450-P-00026. 

14. Drawing No. 3034-H-56-A, Rev. 3, Trench Piping Sections. 
Catalytic Construction Co. Index Code 34X 1450-P-00027. 

15. Drawing No. 51T29-4, Rev. 1, Vertical Prestressing Unit. 
Standard Detail. Type 1A. Two 125,000 C.F. silos, Fernald, 
Ohio. Preload Enterprises, Inc. Index Code 34X 1450-M- 
00093. 

16. Drawing No. 51T20-6, Rev. 1, Two 125,000 C.F. Slurry Storage 
silos - Type K-65, Atomic Energy Commission, Fernald, Ohio. 
Preload Enterprises, Inc. Index Code 34X 1450-M-00089. 

17. Drawing No. 34-4013, Rev. 0, K-65 Storage, Earth Embankment 
at K-65 silos. National Lead Company of Ohio. Index Code 
34X 5.000-M-00066. 

18. Drawing No. 34-4015, Rev. 0, K-65 Storage, Earth Embankment 
at K-65 silos, Electrical. National Lead Company of Ohio. 
Index Code 34X 5000-M-00068. 

19. Drawing No. 34-4018, Rev. 0, K-65 Storage, Drainage 
Facilities at K-65 silos. National Lead Company of Ohio. 
Index Code 34X 5000-G-00070. 



20. Drawing No. 34X 5500-G-00082, Rev. 1, K-65 Storage, Repair of 
K-65 silo Embankment, Embankment Layout. National Lead 
Company of Ohio. 
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21. Drawing No. 34X 5500-G-00084, Rev. 1, K-65 Storage, K-65 silo 
Embankment Stabilization General Layout. National Lead 
Company of Ohio. 
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22. Drawing No. 34X 5500-G-00085, Rev. 0, K-65 Storage, K-65 silo 
Embankment Stabilization Sections & Details. National Lead 
Company of Ohio. 
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APPENDIX C 

LETTER, DONALD E. GRAHAM TO R. Bo BARBER, BECHTEL 
NATIONAL, INC. "JOB # 14501, FUSRAP PROJECT FERNALD K- 

65 SILOS - SILO # 4 EVALUATION OF CONCFtETEItt CCN 8 

NOVEMBER 2 7 ,  1989. 
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Novmber 27, 1989 

Hr. R, 8. Barber, Project Mmager 
Bechtel National fnc. 
P. 0 ,  Box 350 
Oak Ridge, Tenn, 37831 - 0350 

Re: Job I14501 8 FUSRAP Projoct Fornald 8-65 
Silo8 = Silo 1 4  Evaluation of Concrete 

Dear Mr. Barber: 

I have reviewed the original deeign documentsr concrete core 
sampling technics, concrete core compressive and ten8ile 
otrengths and the petrographic analy8ls o f  coreo for the subject 
X-65 silo I4 and my findings are a8 foliowr: 

SILO U4 CONSTRUCTION . 
A 2500 p s i  f ' c ,  5.5 rack, 3 /4"  maximum size aggregate concrete 
was specified for the 4" 6110 foundation, This mix was p l y d  
w i t h  a 5" to 6" slump and weighed approximately at 1921 ft . 
Actual aeven day average compreosive strength8 were 3025 psi 
with an average 26 day compressive strength of 3671 p s i .  

The 6" thick wall and the dome concrete (4" thick a t  the outer 
periphery of the structure reducing to approximately a 23" to 
3" thick aection in tho center of the dome) was rpecified to be 
8 4500 psi f'c, t iack, 3/4" maximum size aggregate concrete. 
This mi3 was placed with a 6" rlump and weighed approxbmatelp 
156rY ft . 
3209 psi at 3 days and 5205 psi  at 20 days, 

Type I cement was urod i n  the concrate judging from the compress- 
i v e  strength gain from 7 to 28 dayo. 
used in t h e  concrete for durability to protoct agalnrt freezing 

!? ' *ad '- thawing condition8 and no pozzolan war umod to prevont re- 
activity between t h e  alkalier of the oement and ro~ctivc rock 
constituent#, 

Relnforclng eteel was urod in a l l  concrete members axcopt for 
the center of the dome where a wire mesh war urod in t h e  reduced 
thickners 02 the domo. 

An arphalt coating vas placed on the outside walls o f  8ilos #I 
and I 2  in 1964 to provont internal corrosion and n a t u r ~ l  deter- 
ioration. 
two 6ilor to provent f u r t h e r  concrote weathering. 

1 
I 
1 
8 

Tho average compreaoive rtrength of this mix was 

No air entrainment was 

An earthen embankment was then placed around the 
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A protective covering was placed over the conterr of Silo 111 
and 1 2  i n  1986. ,In 1967, a foam in~ul&tion was applied to 
the domes of Silo I 1  and Silo P2 to further protect the concrete 
from weathering, t8mperature changer and radon gas unilbionr. 

BECHTEL CONCRETE TESTING 

Concrete core samples were obtained from Silo #4 by Geoteck 
Engineering Company of Oak Ridge, Tenncsrea uring a 3" outrride 
diameter core barrel which produced a 2 3/4" diameter core. 

During the core drilling, the crew informed Bechtel that it was 
impossible to obtain a complete core without crackr, stating 
t h a t  rome cores were 60 badly fragmented that additional cores 
had to be obtained. 

1 received a 4 piate fr8gment.d core from S i l o  114 wall at 
approximately 320' azimuth for observatlon on November 4, 1989. 
The sample was visually examined w i t h  a hand lens and the 
specimen had reaction rime around the perimeter of borne of the 
aggregate psrtfcleo and alkali r i l l c a  gel ot calcium carbonate 
in cracks and void# which i r  generally associated w i t h  alkali 
aggregate toactton. 

O f  the  f i v e  sample8 taken from the dome, one was fragmented 
8nd not suitable f o r  testing, Of the oight cores taken from 
the wall, four were fragmented and not ruitable for terting. 
Intact coreb, three dome, four wall and one foundation core 
waI tested for compressive rtrrngth and on. wall core WII  
tested for tonrile strength. Result. are a6 followr: 

'Comprsss~*a, -.. Strength Cores 

B9lCO2D 
B91C93D 
891C04D 

891Co8W 
B91 co9w 
891CO9W 
891  C12W 

89 1 C18F 

Location 

Dome 
Dome 
Dome 

Wall 
Wall 
Wall 
Wall 

I 

2062 
1306 
2475 

2531 
1463 
2501 
1614 

321 4 
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Tenrile Strength Core 

891C13W Wall 

November 27, 1989 

463 

The Silo d4 wall and dome concrete had a compr8881ve 
etrmngth of S t 0 5  pel at 28 day6 after t h 8  toncreta wad 
placed, 
8trength after 37 year8 of  1948 pri or a lor8 of 63a of 
its rtrength. If the lowest compressive rtrength core, 
1306 pri 8trongth is ured for the dome, th8 concrate has 
lost 7 5 Q  of It6 rtrength mince the otructura vab completod, 

The dome concreto cores had an average comprossive 

The wall concrete cores has an average compresrive strength 
after 37 years of 2027 prf remaining 8trength or a loso 
of 619. 
the wall concrete, it ham lost 720 of l t r  comprerofve 

If the 1463 poi lower core rtrength lr U8.d for 

The tensile strangth cores from the wall we8 terted and 
had a rplittfng tensile strength of 463 pair which is 
excellent if true, Generally, tensile 8trength runs from 
8% t o  101 of the the compressive strongth of concrete. 
Since mom8 of t h e  wall concrete had a 1463 p 8 i  compresrive 
strength, it i s  more realirtic that the tensila strength 
wa0 in the sppr~ximate range of a 100 to 150 p61. 

Petrographic A n r l Y l i i 6  of Cores 

Twin C i t y  Testing Corgorrtion of St, Paul, Minnesota . 
prforrned the petrographic analysis on cor0 8.mpleo 089-1Colb, 
#B91COsD, 1891CO7W and 891C19 Grout, 

. .11-17-89 cgqslurions were a8 followr: 
Thair  roport dated 

8 
I - -  t - r  

I* The overall quality of the concrete was poor, A l l  
thteo cor00 were extenslvmly cracked throughout. 
rhow t h 8  concrete to be placmd with a high 8lump producing 
8 more porour and le80 durable concrete, 
of the concrete appeared to allow water to migrate through 
t h e  concrete removing cement as calcium carbonata in liquid 
form. 
effloresence along fracturer in tho concreto and on out 
s i d e  faces of the concrete .rtructure. 

The cores 

The higher porosity 

Upon oxidiz ing it formed a whito clleium carbonate 

fn addition, secondary deposits of  cttringlte w i t h  roactlon 
rims around coa:re aggregate partlcles ap.ysar to indicate- 
minor alkali aggregate reaction. 
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2, The overall quality of the grout sample (gunite) Wa8 
good, No evidence of micro-cracking or alkali aggregate was 
noted , 

Twin City Te8tlng result8 rtrted the overall quality of the 
concrete core6 were poor barod on the following factorr: 

1 ,  
2. 
3 .  

4 .  

5. 
6 ,  
7 ,  

3 l 4 "  maximum size gravel was well graded and uniform, 
Fly ash pozzolan was not uwd,  
Paste color was tan to buff with slump e8tim8tO to 
be botween 4" to 6". 
Paste was judged to be medium to hard wlth bond 
to aggregate fair to good. 
Carbonation was negligible to 1/16" indicating medium porosity, 
Micro-cracking w68 obeerved throughout 811 cores, 
Water/cemcnt ratio of the core6 war ertimated to be 
0.50 to 0.55 with 3 8  unhydratrd cement, 

CONCLUSIONS 

Data obtained from constructione records during our visit 
to the Fernald K-65 Silos on September 12, 1989 8howed no 
air-entrainment or pozzolan was used in the concrete silos. 
This was verified byTwtn City Testing Corporations petrograhic 
analysis, 

0 

Air antraiment would have provided durability to the concrete 
against freete/thaw action, 

The porrrlan would have protected the concrete against 
alkali aggregatge reaction which produced nome mlcro-cracking 
of the ewbk8te due %? azpansion of the concrete, 
expanrion '10 the rerult of swelling of rodium Bilica gel 
produced by reaction betweon the alkalies of the cement (Na 0 )  

micro-cracking i n  the concrete. 

60dic and potarrlc compounds which are incapable of rwelling 
ab they do not absorb water and concurrently makes the alkaliee 
unavailablo for reaction with the reactive rock constituents 
at a later date, This alkali 6ggregate roaction t a k e 8  place 
while the concrete i r  atill in a plr~tic rtate and a6 long as 
water soluble alkaller are released, dimen~ional eteblllty 
i6 aesured at an early age, generally from 60 to 90 bays, 

* This 

and (K 0) and tho reactive mineral6 in the aggregates,produ 8 ing 
Ownoti d prerrures over 300 p8i tensile rtrengthand 'concurrently 

If a pozzolan had been used, 
- it would have absorbed and combinedthrc alkhlies forming 

1 3  
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K-65 rilo conrtruction racordr almo @how the rlump of the 
concreto when placed war 6'' which 1 8  high, 
by the petrographic analysis performed by Twin City Tartfng, 

Thi8 high rlump would produco a more porour concrete due to 
water in the mix migrating up after placement and eettling 
under the coirbe aggregate particlea producing small voids 

L 
1 
I 
I 

Thim war verified 

I 
The intern81 micro-cr8cking and pattern crrcking I contribute 

to the alkali aggregate reaction reported by the Twin City 
Testing L8bOr8tOri.8 Petrographic analysL8, 
approximately 60 to 90 daya a f t e r  concrete placement and allowed 
rain water in incloment weather to mlgrrta into the micro' 
fractures, 
cycle8 could through time oxgand the crack8 and oxidize re- 
inforcing and port tenrion steel4n the concrete, 
oxidation of at001 could contribute to expansion of the concrete 
and fracture the post tension gunitc protective covering 

1964 when they placed a coating of  arphalt on the walls and 
an earthen embankment wao placed around both milos. This 
wa8 done 12 years after the ail08 were constructed and by 
photograph8 taken at that timo, the wall gunito grout h8d 
cracked in many areas around the periphory of a l l  milos. 

In @a protective cover war applied to the center of the 
domes of Silor#l and 12 and a foam insulation va8 applied to 
reduce weathering, extreme tempcraturo change8 and radon gar 
emi~sionb. 
37 year old milos 34 years after conrtruction and t h e  concrete 
could be i n  the 8bme condttion a8 tho Silo r14 dome concrete 
which wa8 constructed at the rame time and exposed to the 
elements only 3 years longer. 

Tha protective covey has help*$ +,he concrete from the elements. 
There i s  no quarantae th8t rebar uxibation may r t i l l  occur from 
moisture conden~ation inrido tho s i lo s  migrating through 
crackr reacting and expanding the concrata resulting in further 

Thir took p h c e  

This mlgratlon of water during freazing an6 th8wing 

Thir 1 

I 
Silos #l and dr2 ware not protected from the olemente until 

1 ' 

These covering# wore placed over the domes of the 

I 
1 
I concroto dotorioration, 

- 

OVERALL ASSESSMENT 

The matorial of the rilo concrete is in such 8 degraded 
condition that the life expectrncy of the structuro i s  
quest ionable , 

I 
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I recommend tha lower values for cote comprossive atrength 
o f  the walls and dome be ured for  rnalyrlr and tha tanrile 
rtrength be computad uaing 8% to 108 o f  the above lower 
compressivo rtrsngth valuer. 

If I can be of furthor arrietance, kindly advlee. 

CF K. M. S. Mark 
Roger Land 
P. K. Wadia 
0. K. Kiclman 

Very t r u l y  YOUTU~ 

Donald E. Graham? P. E. 
*&&@&*doc, 



APPENDIX D 

INSTRUCTION GUIDE WORK PLAN FOR THE SILO 4 SAMPLING AT 
THE FEED MATERIALS PRODUCTION CENTER8 FERNALD 8 OHIO 
191-16-010, REVISION 1. 



INSTRUCTION GUIDE 
WORK PLAN 
FOR THE 

SILO 4 SAMPLING 
AT THE 

DEPARTMENT OF ENERGY 
FEED MATERIALS PRODUCTION CENTER 

FERNALD, OHIO 

lNsruCtloN WIDE COVERING: 
Work Plan for Si19 4 

Sampl in g 

I 
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1.0 SCOPE 

The Department of Energy (DOE) Feed Material Production 
Center (Fernald Site) is located approximately 9 miles NW of 
Cincinnati, Ohio. 

The purpose of this instruction guide is to delineate the 
methods and procedures which will be utilized to obtain 
concrete core samples from the dome, wall, and floor slab of 
Silo 4. The cores will be used to perform compressive and 
tensile tests and petrographic analyses. A petrographic 
analysis will also be performed on a sample of the gunite 
obtained from the outside of the Si10 wall. 

2.0 FACILITY AREA 

Silo 4 ,  located on the west side of the Fernald site, was 
constructed in 1955. The silo is of cylindrical concrete 
construction, 80 feet in diameter and the walls are 
approximately 27 feet high. The silo dome rises an 
additional 10 feet above the walls. 

There are exterior ladders on the silo and access to the 
interior of the silo may be made through nine 20-inch 
diameter manways located in the dome. There is no interior 
ladder. 

3.0 MATERIAL CHARACTERISTICS 

I 
I 

The walls of Silo 4 are 8 inches thick and are post- 
tensioned vertically and horizontally. The vertical 
prestressed anchor cables are internal to the wall structure 
and the horizontal prestressed cables are wrapped around the 
outside surface of the walls. A 2 inch coating of gunite 
covers the post-tensioned walls. 

Reinforcing steel was used in all concrete members except 
for the center of the dome where a wire mesh was used in the 
reduced thickness. 

Silo 4 is empty, has never been used for storage and is I therefore not contaminated. 

4.0 PROCEDURE 

4.1 Method 1 
The methods used to obtain the Si10 samples are normal 
construction techniques. 

Core samples of the dome, wall, and floor slab of Silo 4 
will be obtained using heavy duty diamond drilling 

3 
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equipment . 
narrow (20- 
the size of 

Equipment selection is limited because the 
,inch diameter) manway access to the silo limits 
the tools which may be inserted into it. 

The cores of the-dome will be taken from the exterior of the 
silo, and the cores of the walls and the bottom will be 
taken from its interior. 

The core holes will be repaired using a fast setting 
concrete repair compound. 

4.2 Operation/Application Consideration 

This instruction guide is based in part on the following 
assumptions: 

a) Five manways of Silo 4 will be opened and its internal 
atmosphere analyzed by Westinghouse Materials Co. of 
Ohio (WMCO) and Bechtel National, Inc. (BNI) personnel. 

b) Water in Silo 4 will be removed, as required, by WMCO 
personnel. 

c) Work will be performed inside of-Silo 4 without the use 
of supplied air or self-contained breathing apparatus. 
An emergency breathing system will be available. 

IA 
d) Process water (non-potable) is available, as a supply 

e) 

of cooling water for the core drill, on site. 

Uncontrolled waste will be disposed of by WMCO. 

4.3 Equipment Configuration 

Not applicable. 

4.4 Supplies and Materials 

The following lists of equipment, supplies, and material are 
as comprehensive as may be determined prior to the 
initiation of actual field activities. The equipment will 
be supplied by Bechtel. The Bechtel supervisor may select 
other equipment or material for use at his discretion. 

6 .  SUDD lies and M ateria& 

1 ea portable fire extinguisher, dry chemical or COZ, 
10-20 lb capacity 

1 lot packaging materials for 15 uncontaminated core 
samples (3" dia. x 6" max.) for tensile and 
compressive Strength analysis 

4 



30 ea expansion anchors, 1/2 inch diameter x 2 1/4 inch 
embedment, Hilti Kwik bolt KB-12-234 C or Bechtel 
approved equal 

1 ea emergency rescue system, 350 lbs. capacity, 
complete with tripod, 50 foot retracting lifeline, 
built-in winch, carabineer hook, and full body 
harness, meeting OSHA 1926.104 and ANSI A10.14 
standards 

100 LF rope, general purpose, polypropylene, 1/2 inch 
dia., 700 lbs. vorking load limit 

2 ea 2-inch wide, lO-feet long web slings, 4,000 lb 
choker load limit (minimum) 

3 ea emergency escape breathing apparatus, self- 
contained, NIOSH/MSHA approved. 

1 ea rope ladder, nylon rope, hardwood or aluminum 
rungs, loop ends, 4 0  ft long 

2 ea 50 lb bag concrete repair compound, non-shrink, 
fast setting, Sonneborn Sonopatch or Bechtel 
approved equal. 

2 ea diamond masonry core bit, 3-in nominal size. 

1 ea. tank, water 3 gal. capacity(coo1ing water supply 
to core drill bit) 

3 ea radio, hand held, rechargeable with charger 

2 ea electrical extension cord, 50 ft long 

2 ea electrical extension cord, 100 ft long 
A 

1 ea tool  box with wrenches, pliers, hammer, saw, screw 

1 ea tool bucket, canvas or nyaon, 1 2  inch diameter x 

drivers, tape measure, etc. 

17 inch length 

1 ea shop vacuum, wet-dry, with liquid recovery floor 

1 ea fish net (to catch dome core samples) 

tool 



1 lot Miscellaneous material: 

plastic sheeting, saw horses (2), 2" x 4 I 1  lumber, 
pen point trowels, marking pens (sample 
identification), buckets, rags, paint brush 

The following equipment will be locally rented and will be 
used in areas of little or no surface contamination. All 
rental equipment will be surveyed and decontaminated, as 

prior to release from the site. required 

1 ea. 

1 ea. 

1 ea. 

1 ea. 

2 ea. 

2 ea. 

2 ea. 

. 1 ea 

1 ea. 

1 ea 

cargo van 

personnel and equipment lift, hydraulically 
operated boom or scissors lift, 40 ft lift height, 
500 lbs capacity. 

portable electric generator, 25 KW capacity, with 
6 ea. 115 VAC, 3-prong grounded outlets, 15 amp, 
and 1 3-prong outlet 30 amp, equipped with a 
ground-fault interrupter circuit. 

portable ventilation blower, 8500 CFM (minimum) at 
the outlet of 100 ft of duct, gasoline powered, 
with 100 LF of flexible duct (18 inch dia. max.) 
and duct carriers 

flood light, 120 VAC, 15 amp plug 

Spotlight, 120 VAC, 15 amp plug 

telescoping stands, 12 ft high, must be capable of 
passing through a 20 inch dia. manway 

core drill, electric, with stand, feed control, 
and leveling screws 

rebar detector 

core drill, hand held 

-4 . 5 Personnel 

The personnel performing the task described herein consist 
of: 

1 site supervisor 

1 BNI site health and safety officer 
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2 BNI worker/technicians 

4.6 Process Application/Operation 

I 4.6.1 Deleted 

4.6.2 Sampling Activities 

BNI field activities will commence upon receipt of an 
approved FMPC Work Permit for the task described herein. . f! 

Ili The first day's activities included 4-hour site specific 
training for the BNI personnel, obtaining passes for camera, 
radios and computer and a pre-construction meeting with WMCO 
required prior to issuance of work permit. 

The second day's activities will include set up and check 
out of the air blower, core drill, portable generator, 
lights, emergency rescue system, and water supply. Air 
hoses and power lines will be connected to their supply 
units and rigged to the silo dome. 

A 

The equipment and supplies, which will be utilized to obtain 
the dome and interior samples, will be transferred to the 
silo dome and the sample of the gunite from Silo 4 will be 
obtained, surveyed, labeled, and packaged for shipment. 

The silo dome sample locations will be identified using a 
rebar locator and the dome core samples will be obtained, 
surveyed, labeled and packaged for shipment. The dome 
coring cavities will be dry packed with Sonneborn Sonopatch 
or equal prior to entry into the silo. 

s 
.- 

1 

There are 4 manways on Silo 4 and all will be used during 
sampling activities. Two flood lights will be suspended 
from manways located on opposite sides of the silo to 
provide general silo interior lighting. The rope ladder and 
emergency rescue system will be deployed from a third manway 
and its use will be exclusively for personnel access. The 
portable ventilation system hose, cooling water hose, and 
tools will be inserted into the silo from the fourth manway. 

The blower will be energized prior to any persobel entering 
the silo. The site safety and health officer (SSHO) will 
don the emergency rescue system harness and an emergency 
escape breathing apparatus for the initial entry into the 
silo. The breathing apparatus will not be employed unless 
conditions require its use. The SSHO will perform a survey 
of the silo atmosphere prior to entry and continuously 
during work in the silo by the worker/technicians (workers). 

I 

y 



The SSHO will doff the emergency rescue system lifeline for 
use by the workers while entering the Silo. The workers 
will don emergency system harnesses and escape breathing 
apparatus and enter and exit the Silo. The emergency rescue 
system lifeline will remain deployed at the bottom of 
the manway whenever individuals are in the silo and the 
lifeline is not in use. 

A spot light was lowered into the Si10 and secured with rope 
to illuminate the locations from vhich a silo interior 
samples will be obtained. The core drill, drill bits, tool 
bag, and cooling water hose will be lowered into the Silo. 

A rebar detector will be used to locate an area from which a 
sample may be taken which will not contain rebar. The silo 
interior core samples will be hoisted to the dome for 
surveying, labeling, and packaging for Shipment as they are 
obtained. 

I 
II 

A 

The wall core sample will be limited to a maximum depth of 
penetration of 7 inches. Grouting of the wall core cavities 
will take place prior to obtaining the floor core samples. 

The silo floor cores will be the last obtained. The core 
sample cavities will be dry packed with Sonneborn Sonopatch 
or equal and all equipment and tools removed from the silo 
with the exception of the ventilation hose, suspended flood 
lights, rope ladder and the emergency escape apparatus. 

The coring locations and silo interior will be inspected by 
the BNI site superintendent prior to removal of the 
ventilation hose, rope ladder, emergency escape apparatus, 
and suspended flood lights. 

The manways will be closed and a final inspection of the 
area made by the BNI site superintendent after removal of 
all equipment from the silo dome. 

All equipment and material will be surveyed for radioactive 
Contamination prior to removal from controlled areas. 

B -  
m 

I 
6 

Sample Locations 

Core sample locations are shown on Figure 1. 

4.7 Contingency 

N/A e 
8 -  
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(SEE NOTE 21 

e FCOORCOR~ w Q L i  
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NOTES 

CORE SAWLES OF THE INTERIOR UALL CONCRETE WERE TAKEN AT 
AN ELEVATION OF 4FT. flfT. ABOVE THE FLOOR AT THE LOCATION 
SHOW. 

CORE SAWLES OF THE DWE CONOETE E R E  TAKEN FROW THE 
THICKENED M E A  AROUI0 THE ACCESS OPENINGS. 

THE CUNITE COVERING SWLE WAS TAKEN FROM THE EXTERIOR UALL. 

ALL SAMPLE LOCATIONS ERE DRY PACKED IN ACCORDANCE WITH 
TIE W A C T U R E R '  5 INSTRUCTIONS. 

0' SWLE POIW WAS ORIENTED W I T H  THE PERSONNEL ACCESS 
W U A Y S .  

FERN I G I. DGN 

FIGURE 1 CORE SAMPLES TANK 4 
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4.8 Evaluation of Risk 

E 
.-- .: 

I 

A Quality Assurance Assessment evaluating the consequences 
of failure has been performed and is attached to this IG 
(Appendix A) . 

4.9 Decontamination Wethods 

All equipment and material used to obtain the s i l o  samples 
will be decontaminated, as required, using manual 
decontamination procedures. 

5.0 HEALTH AND SAFETY 

The work defined in this IG will be performed in accordance 
with the site specific safety and health plan (Appendix B). 
The plan includes specific safety and health procedures to 
be followed at various phases of the work activity (Appendix 
C) 

6.0 CONTAMINATION DETERMINATION 

WMCO will provide a radiation technician to monitor silo 
work activities and survey personnel, equipment, and 
material prior to removal from the controlled area. 

7.0 TRANSPORTATION AND DISPOSAL 

Wastes generated by the sampling procedures described herein 
are expected to be neither radioactively nor chemically 
contaminated and will therefore be disposed as uncontrolled 
waste. The waste will be disposed by WMCO. 

0.0 QUALITY ASSURANCE 

The work described herein shall be performed in accordance 
with the Formerly Utilized Sites Remedial Action Program, 
Quality Assurance Program Plan (approved by DOE-ORO) and 
implementing procedures and instructions. Specifically the 
following will be accomplished. 

o The core samples vi11 be taken from the locations 
indicated in 6ection 4.6.3. 

o Each cord sample will be uniquely identified such that 
each will be traceable to the location indicated in 
section 4 . 6 . 3 .  

o Each core sample will have its unique identification 
number marked on it using a permanent marker. 
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o Core samples shall be obtained per ASTM C 42, "Standard 
Method of Obtaining and Testing Drilled Cores and Sawed 
Beams of Concrete. ' 1  

o Cores will be suitably protected for transfer to the 
testing laboratory. 

o A chain of custody form will be used for transmitting 
the cores to the testing laboratory. 

9.0 PERMITS/AGREEMENTS 

A confined space entry permit, waste area entry permit, and 
radiological work permit, meeting the requirements of 
Appendix C, were issued by WMCO prior to personnel entry 
into S i l o  4. 

A camera pass, computer pass, and radio pennit were provided 
by WMCO. 

A The permits are attached as Appendic C. 

10.0 CERTIFICATION AND DOCUMENTATION 

10.1 Inspector's Daily Report 

Completed Inspector's Daily Report (IDR) forms are attached 
as Appendix D, to this "as built" instruction guide. 

10.2 Revisions to Work Plan 

Any revisions to the work plan will be approved by the BNI 
project manager, or his representative, prior to their 
implementation. 

An "as builtt1 revision of this instruction guide will be 
written upon completion of the work and will include any 
changes made to this procedure. 

10.3 Photographic Record 

A photographic record of the sampling of Silo 4 will be 
maintained by BNI. 

11.0 APPENDICES 

Appendlx A, QAA 191G-01, aev. 0 

Appendix B, Safety and Health Plan for the K-65 Silo 

Appendix C, FUSRAP PI 24.161, Hazardous Work Permits (HWPs) 

Appendix D, Inspector's Daily Reports (IDRIs) 

Evaluation 

lX 
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APPENDIX A 

Q M  1916-01, REVISION 0 
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OEPARTMENT IORMERLY UTILIZED afm 8ltLS 
QUALITY ASSURANCE 

ASSESSMENT REMEDIAL ACTIO)( -RAM 
eCHTEL 300 14601 (-1 
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191G-01 Q A A  # 
Peed Materials Production Center 
Fernald ,  Ohio 

K I T E  IDENTIFICATION 

Thi8 rrserrsent ir for the concrote cor. 8nd gunito sampling 
activitioo of 8ilb 4 at the rood Hatariala Production Contor, 
?8rnald, Ohio. The work will bo porformeb, monitored, and 
documeated by Bochtol National, Iac. 

The work may include: 

o Obtaining core ramples from the concrete dome, inside 
walls, and floot of Silo 4 

o Obtainiag a sample o f  the exterior gunite wall coating 

o Packaging and transfer of ramples to terting labs 

A meeting was held on September 29, 1989. 

ESSMENT RECOMMENDATIONS (mo ottothmontb)) % 8 A Ouollty 1Wlm Pbn (OAP) is nquirod. If p , b y  
A R e v i d  O A P  b roquind. If  ye^, by -,D 
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1. Contominrtion rbould be 10-1 
and con .b clomod up. 

2. Entrance of -11 ammt of 
-tor t o  waste will not cause 
rprerd of cont.mirution.' uterirl. 

S. Amount of t rd iorc t ive  u te r i r l  -16 
k -11. 

4. Backup ryrtem provided t o  ptrvmt or 
minimize n l o o r e  rodiorctive 

5. Other - (Identify i n  comamtr). 

?BOBABILITY 0 F ?AILVIE 

A. Hirtory of low fo i lure  
f n q u m c y  i n  mirailor 
8ppliCrtiOTl. procedunr,  otc.) rill assure 

brtdwrre of proven mppliertion. F. T t 8 h h &  progrom and rtondord 
t .  Iedundmce or backup ryrtmr 

perlomanee i n  e v m t  of C. Other (Identify in  comentt). 
f a i lu ro  . 

D. Design, tert m6 operotion01 
8rperience rill artrblirh 
mature, relioble design. 

8. lornu1 use of proven and ot t rbl i rhed 
r t r n d r r d  practices ( tos t ,  intpection, 

D. Standard off-the-shelf. adequrte qu81ity. 

o p e t r t i w  procedure8 will provibe 
i r  provided t o  mmintrin plant 8deqU8te huaprn n l i r b i l i t y .  

U S U S  - A 8 S t S m  CIASSItXCATId 
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1.0 INTRODUCTION 

The Safety rnd Health Plan (SHP) has been developed to provide the 
practical frrmework for 8afety and health during the Pernald Tank 
Oeanalysis. The SHP provides the basic direction for all safety and 
health rctfvities rnd will be referenced throughout this document. 

The intent of the ?ern816 Site (SHP) is to provide the site-specific 
information required to implemtnt an effective safety rnd health 
program. 
~ 8 i l a b l e  to site employees, increasing the effectiveness of the 
mite safety rnd health program. 

This will enable site-specific information to be readily 

1.1 SITE HISTORY 

The Feed Materials Production Center (PMPC) was constructed in 1951 
rnd was in full production in 1953 under the Atomic Energy 
Commission. National Lead of Ohio (NLO) was the contractor from 
1951 to 1985, rnb Westinghouse Materials Company of Ohio (WMCO) has 
been providing contract rervices in January of 1986. The De,partment 
of Energy became the government agency responsible of the site in 
1977, succeeding the Energy Research and Development Association 
which replaced the AEC. 

The FHPC consists of nine plants, each responsible for specific 
steps in manufacturing uranium metal products. The area were the 
61LO investigation will be performed is located on the west side of 
the site where other SILO'S containing K-65 residues are stored. 

The work will involve an investigation of SILO 6 which has never 
been used for storage and is currently empty. The instruction guide 
details the SILO specifications. 

1.2 PROJECT ORGANIZATION 

The Bechtel Gafety and Health Group (SbH) of the Environmental, 
Health, and Safety (EHLS) Department is responsible for the 
development and implementation of all safety and health criteria. 
The SbH Supervisor, or designee, will assign individuals to fill the 
rite safety and health positions-for the ?ernald Silo Evaluation. A 
written list of personnel assigned to the project will be maintained 
at the 6ite. 

1707W 
09/29/89 
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2.0 MAZARD ANALYSIS 

The hazardous materials known or ruspected during the work activity 
are listed below: 

We 
si 
Cr 
Qu 
Or 
Th 
Pa 
OX 

:hanee 
.ica 
.I toba 1 i te 
rrtt 
miurn. 
miurn* 
lium* 
rgen deficiency atmosphere 
10n 

*Remote possibility 

Consequences from exposures to the above chemicals or radioactive 
materials may cause blood abnormalities, central nervous system 
damage, kidney damage, liver damage, edema, chemical asphyxiation, 
cancer, and death. Pathways into the body include inhalation, 6kin 
absorption, and ingestion. Material Safety Data Sheets (MSDSs) and 
other technical data for each identified chemical shall be on-site 
and used in training as required by the Hazards Communication 
St anda rd . 
The degree of risk to personnel from each of the contaminants 
depends upon the amount of material encountered and the way in which 
it is contacted. 

Engineering and/or administrative controls, along with personal 
protective equipment, will be used to minimize exposure to 
radioactive materials and toxic chemicals. section 10 specifies the 
appropriate engineering controls to be used to minimize exposure to 
toxic substances whenever practicable. Section 5.0 identifies 
administrative controls and specifies personal protective apparel 
and/or equipment to be provided and used when engineering controls 
cannot reduce airborne contaminants to below permissible limits or 
when the potential for exposure to contamination exists. 

1707W 
0912 918 9 
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3.0 MEDICAL SURVEILLANCE 

3.1 GENERAL 

Nedical rurveillrnce rhall be conducted for personnel required to 
work in the restricted work area. The restricted work area will 
consist of the interior of SILO 4 and the exterior dome surface. 
These personnel 8 h U  undergo a baseline medical evaluation before 
participating in On-8ite operations. 
records will be made available to individual employees upon request. 

All medical rurveillance 

The project rhall procure the rervices of a physicirn who is 
qualified to perform occupational health examinations. 
physician may perform evaluations of the mebical examination results 
to determine a pass or fail for each worker examined. 
rubsequent medical examinations will be determined by tbe Site 
Safety and Health Officer (SSHO) and the consulting physician. 

The 

The need for  

The purposes of the medical surveillance program are to (1) assess 
the individual's health prior to work with hazardous materials, (2) 
determine suitability for work assignments requiring the use of 
personal protective clothing and equipment, and (3) monitor for 
evidence of changes in medical indicators that could be related to 
the work. 

This assessment will investigate existing conditions that would 
predispose the employee to illness upon exposure to hazardous 
8ubstances or from the physical demands exhibited while using 
personal protective equipment, such as respirators and protective 
clothing. 

A physician's statement, certifying that the employee is physically 
fit to work in the restricted area, shall be received by the SSHO 
before the employee begins to work. The SSHO will ensure that all 
personnel participating in the A-65 Tank investigation activities 
have physicians statements on fife. 

3.2 BASELINE AND ANNUAL HEALTH ASSESSMENT 

The baseline and annual health rssessment rhall include 8 complete 
medical, family and occupational history; physical examination; 
rclected biological rampling; laboratory rtudies' including a 
complete blood count (CBC); urinalysis; chemistry panel (SMAC); 
pulmonary function testing (F-I and PVC); audiometry; and vision 
rcreening. Optional tests 8 h m  include a chest X-ray (PA); and 
~1ectrocardiogrrm. 
Or conrrulting physician may be performed rfter consultation with 
hchtel . 

Other tests deemed appropriate by tire examining 

1707W 
091 29/89 
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Uo special blood and urine test will be conducted with the exception 
to the r8diological bioassay requirements rpecified in Section 4.0.  

Ongoing medical consultation and post-project testing will be 
provided on 8 case-by-cise basis. 

3.3 TERMINATION EXAMINATION 

A termination examination will not be required (unless 8peCified by 
the SSHO) because of the duration of the work activity and the 
hazards involved. 

3.4 SUPPLEMENTAL EXAMINATION 

Any worker exposed to potentially harmful levels of contaminants 
shall undergo a supplemental examination, if deemed appropriate by 
the examining or consulting physician. 

Y 
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4.0 BIOASSAY PROGRAM 

Routine bioassay rrmpfcs 8hall be collected from all employees prior 
to 8tsrting work in the designated restricted work area rnd upon 
termination of the job. 
uranium, thorium-230, and radium-226. Individuals ruspected of 
having rn intake of radioactive contaminations will have rpecial 
samples collected. These rpecial armples will be taken rt the 
direction of the SLH Supervisor. 

Urinary analyses will include total 

Exposure to heavy metals rhould not occur during the f - 6 5  SILO 
Evaluation rnd will not require bioassay analysis at thi6 time. 

1707W 
09/29/89 
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SmO PERSONAL PROTECTIVE APPAREL AND EQUIWNT 

Perronat protective apparel and equipment requirements and practices 
for protection against airborne contamination, rkin absorption, rkin 
COnt8Ctr Or impact hazards. 

The hoe1 of protection that rill be ured while entering int SILO 4 
will be modified Level 0 protection. 
contingent upon the monitoring of hazardous materials identified in 
rection 2.0 of this plan. 

This level of protection is 

o Hard hats 
o Gafety glmsses 
o Rubber boot6 
o Cotton gloves 
o Safety harness 
o Ear protection 
o Supplied air respirator with emergency escape pack (carried 

by personnel) 

If oxygen deficient conditions fall below acceptable levels 
( <  19.51 oxygen) specified by 29 CFR 1926.21 and 29 CFR 1910.252, 
personnel will donn the supplied air respirator with the 5 minute 
emergency escape pack and evacuate the area. 

During the drilling operation (section 4.1 of the instruction guide) 
water will be applied to the area of contact to reduce the ambient 
dust level. Negative pressure respirators with GMC-H cartridges 
will be worn while performing the work if deemed necessary by the 
SSHO . 
In the event that site conditions change, the required levels of 
protection may change based on the current conditions. 
in the level of protection will be made by the assigned SSHO. 

Any change 

1707W 
09 12 9 / 8  9 
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6.1 GENERAL 

0642S3 

6.0  TRAINING 

1' 
E 
B 
8 

Training requirements will follow the criteria established in the 
Occupational Safety and Health Administration (OSHA) Standards 29 
CPR 1910.120, oHazardous Waste Operations and Emergency Response" 
and 29 CFR 1910.1200, OIJazard Comunicrtions' 

6.2 SITE-SPECIFIC TRAINING 

mm will provide 8ite-8peCifk worker radiation rafetp training to 
all personnel. In addition, EN1 ritc-specific training will be 
conducted prior to the rtart up of work. Subjects will include 
types and levels of contamination, rpecific rafety and health 
concerns, the emergency zesponse plan, and site rafety procedures. 
Arrangements will be made by the SHSO and Site Superintendent to 
provide a training location with a minimum of distractions. 

Training in the use of respiratory protective equipment will be 
provided by WMCO. Each employee shall receive respiratory 
protection training if they are required to enter in SILO 4. 

Each individual who must wear a respirator will be required to be 
clear shaven in the sealing areas of the respirator face piece. ' Each respirator user will be respirator fit-tested by qualified WMCO 
personnel and will be so documented in the WMCO database and Bechtel 

@ National, fnc. safety and health database 

z 1707W 7 
09/29/8 9 
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7 . 0  m R C E N C Y  RESPONSE AND blOTIFICATION .b 7.1 GENERAL 

1 I The SHSO rhall 8nsure that rll personnel are familiar with the 
procedures for communicating with local rnd project emergency 
aervices in the event that 8omeone other than the SHSO or 8 
designated representative i 8  called upon to handle an mrgency. 

In responding to emergency rituations rt the work rite, perroanel 
will follow emergency rervices provided by )Iblco. 
telephone numbers established for the site are listed in front of 
this HSP. 
the hospital only 8S 8 lrst resort when professional 8ervice is not 

A detailed investigation of emergency conditions and their causes 
will be conducted jointly by the senior BNI representative on-site, 
SSHO and the WHCO Health rnd Safety Coordinator. 
representative will notify the Project Office in Oak Ridge, 
Tennessee, as soon 8s the emergency condition is secure. 

b r g e n c y  )Ba 
1 rvailable. 

51 
fi 

Site personnel will transport severely injured persons to 

The senior BNI 

7.2 OCCUPATIONAL INJURIES 

In compliance with 29 CFR 1926.50, a person with a valid 
certification in first rid training from the U.S. Bureau of Wines, 
the American Red Cross, or equivalent training that can be verified 
by documentary evidence, shall be available at the worksites to 
render first aid. 

The WMCO medical facility will be utilized for all injuries. 

7.3 FIRE 

It is not expected that explosive conditions will be present during 
the SILO investigation. In the event however of a small fire, an 
attempt by trained personnel shall be made to extinguish the fire 
with portable fire eXtingUiShet6. If 8 fire cannot be extinguished 
with portable extinguishers, personnel rhall imediately evacuate 
the area. 

The senior EN1 representative or designee will interact with the 
w9x) fire service 8s it rrrives on the bcene rnd will provide all 
pertinent information including pOtenth1 hazards, miming 
personnel, their /, last known work 1ocations, and fire location and 
sire. 

2 

1 
@, 

8 
fi 7.4 NACUATION 

Personnel may be requited to evacuate from the work area if in the 
event of 8 fire, 
unacceptable radiological or chemical rirborne concentrations, 
flammable or explosive atmospheres, or 8ny other rbnormal conditions. 

1703W 8 
09/29/89 

oxygen different environment (below 19.5 % oxygen) 
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Personnel 8hall be lifted by 8afety lines rttached to the safety 
harness through a designated man hole opening. 
informed of the opening to be used during the rites specific 
training. Personnel rhall be lifted using 8 manual man-lift. 

8 1so personnel 8hall reenter the SILO unless a rescue is to be 
I' attempted by training personnel. Bo workers shall reenter an 

evaluateb area until the emergency conditions have been corrected. 1, The 6HS0 rnd Site superintendent will determine when the area is 
arfe for reentry. 

Personnel will be 

b 

c 

? 

1707W 
09/29/89 
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8 .0  ON-SITE -1CATION 

A two-way radio comunication shall be maintained with personnel 
working in SILO I and personnel outside. 

4 b 
E 

1707W 10 
0 912 9/8 9 



9.0  CONFINING SPACE PERMITS 

Employees required to enter SILO 4 rhall be instructed during the 
aite rpecific training on the nature of hazards involved. a A confined rpace permit must be issued by the Site Superintendent 
prior to each rhift. 

The SSHO will ensure monitoring for oxygen deficiency, explosive or 
toxic gases are conducted daily with the appropriate instrumentation 
(Section 11.2). 
the hazardous work permit form and checked as a confined rpace 
entry. (Attachment 3). 

These data will be documented at an attachment to 1, 

e - 

k 0 17o’Iw 912 9 / 8  9 11 
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10.0 ~NGINEERING/AMINISTRATIVE CONTROL 

The following engineering controls will take: 
r 

o Ventilation Of SI= 4 with 8 minimum 4 air exchanges per hour 

0 Orange cones will be placed around each opened man-hole to 
identify open hole hazards 

o Water will be mpplied to the diamond-bit core drilling 
equipment to reduce dust 

o A man-operated lift will be in place for the emergency use 
lowering and raising perronnel out of the SffX)  

o A rope latter will be in place to assist i n  entering and 
exiting 

o A watchman will be located outside the silo at all times 
monitoring the operation 

o The use of pneumatic drilling equipment to preclude the 
potential of rhock (If available) 

o Water in the SILO will be pumped out to provide dry 
conditions for the worker 

L 
I 
1 
8 
1 
1. 
d 

-E... 

1707W 
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11oO WETY AND REALTH MONITORING 

1l.lWDNITORIlG RATIONALE 

Personnel and area monitoring rtrrtegies have been devised to ensure 
rdequate identification of the SILO'r works activities for which 
angiaeering controls and/or respiratory protection 8re required. I 11.2 OXYGEN DEFICIENCY MONITORING 

1 oxygen levels shall be monitored before personnel are aflowed to 
enter SILO 4.  
percent, each individual in the area rhall wear a full-face rupplied 
8ir respirators with 8 5-minute escape unit. 

Wonitoring will be conducted prior to each entry and continuously 
while personnel remain in the SILO. 

Whenever concentrations of oxygen are less than 19.5 

Ambient noise monitoring will be conducted whenever the SSHO feels 
the noise levels exceed 80 dB(A) 8-hour-Time Weighted Average 
(TWA). Instrumentation that comply with the requirements defined in 
20 CFR 1910.95 Shall be U6ed. 

The primary means of reducing noise levels is the use of engineering 
controls. However, when engineering controls rre not feasible or 
cannot reduce levels to within the permissible limit, hearing 
protectors shall be worn. The SSHO will ensure the proper selection 
rnd usage of hearing protective devices based on the noise levels 
measured and the noise reduction rating (NRR) of the devices. 

11.4 TOTAL ORGANIC VAPOR MONITORING 

Prior to entering the SILO internal ambient organic vapor conditions 
will be determined. 
throughout the day to determine any changes in the conditions. 

organic vapors is greater than 1 pbrt per million personnel will be 

11.5 IOWER EXPLOSIVE OONDITIONS 

Combustible gas concentrrtion condition of SILO 4 will be determined 
prior to entering the SILX) and Conducted periodically throughout the 

When concentration greater than 20 percent of the lower explosive 
limit (LEL) in the SILO, the work area rhall require shutdown of the 
operation and personnel evacuated. 

Measurements will be taken periodically 

& When unexpected ambient concentrations of 8n unidentified total -- 

4 
day. 

'I 
13 



11.6 TQTAL DUSTIFRE€ 6ILICA llONITORING 

During the core drilling operation rpecified i n  the instruction 
guide, air rurvcillancc rhall be performed. 

Biased air rampling techniques rhall be utilized based on worst case 
exporurc riturtion for ceiling or 8hort-term time-weighteb average 
aca8urements comprreb to existing or zecommended rtrndard with 
8bort-term limits as rpecifieb by OSHA 29 CPR 1910.1000 Subpart 2 
8nd the American Conference of Governmental Industrial Hygienists 
(ACGIH) . 
11.7 LUOON MONITORING 
Prior to entering the SI= interval ambient radon and radon daughter 
conditions will be determined. Measurements will be taken 
periodically throughout the dry to determine any changes in the 

I 
3 
,I 
b, conditions. 

I 
'? 1707W 
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T I T U :  RAZARDOUS WORK PERUITS [-8) 

DOCWENT HUMDEB: 24.061 

8EVISION UUMBtR: *l 

DATE: 6/19/89 

PROJECT: ?USRAP 
JOB NO. 1 4 5 0 1  

REVIEWED: 

APPROVED: 

APPROVZD: 

SUPERSEDES PI 24.061, REV. 0 

t 



1 -  0642S3 
?USRAP PI: 24.061 

urn: 1 
DATE: 6/19/09 
?AGE: 1 of  5 

1 
I 
E 
I 
E 
I '  

a.0 

a00 

3.0 

?UBPOSI 

Thio inrtruttion dercriber vhen m 8  at0 ZOqUitOd: hOV 
tlWPr are lnitiatodt bov radiological, indurttial hygione, 
and other rafoty hazard control condition@ arm rpecifiod; 
flwp review, rpproval, and toraination: and flwp 
dirtribution and recordkeepiag. 

R E l t R t W C t S  

(1) Project Inrtruction 24.108, W o r k  i n  Confinod or 
tnclored A E O ~ B . ~  

(2) Project Inrtruction 24.021, oRorttictod Work A K O ~ B . ~  

(3) Qccupational Safetv & Wealth Guibance Manual for  
patatdour Waste Site Activities October 1985, DHHS 
(NIOSH) PUb. @85-115. * 

DEPIWITIONS 

$onfined or enclored r ~ a c a  i r  any rprco  having a limited 
means of ogterr, vhich m y  bo rubject to the accumulation 
of t o x i c  o t  flammable contaminant8 or m y  have an oxygen 

' deZicient atlpOBphOr0 (See PI: 24.108, 1101. 1). 
estricted work 8r.a 1S a8 WOa t o  VhiCh aCC.88 18 limit86 

!ecaur~ of 8peCifiC 8afOty m d  boalth hatrrdr vbich may 
occur a8 a mrult Of Onttp anto the aroa (600 PI: 24.021, 
8.f. S ) o  

PRoctDVIU . -  
-8 AX0 8OqUiZOd 

. 
h rppKOVOd and CUrtOfttlr aCtiV0 ah811 b8 t0QUirOd 
prior to any work activity that could rorult in aeriour 
injury, illneB8, or death. There baZa?dOut votk a c t i v i t i e s  
could be the rO@Ult of the following: 

Y 08101 



HAZARDOUS WORK PERMITS (HWPS) 

5 . 2  

5 . 3  

08  101 

a. 

b. 

C. 

a.  

e. 

f. 

Q *  

h. 

i. 

j. 

The 

HWP 

FUSRAP PI: 2 4 . 0 6 1  
REV: 1 

DATE: 6/19/09 
PAGE: 2 of 5 

Chemical exposures 

Oxygen deficiency 

Exposure to ionizing and non-ionizing radiation 

Electrical hazards 

Fire and explosion 

Physical hazards 

Extreme temperatures 

E x c e s s i v e  noi se  

Biological hazards  

O t h e r  work determined to require an HWP by the s i t e  
radiological support subcontractor (RSS)  superv i sor ,  
s i t e  s a f e t y  and health officer (SSHO), or s i t e  
super intendent. 

o n l y  exceptions to the above a r e  for: 

o Surveys and sample collection in support of 
establishing and monitoring restricted work area6 
in accordance with PI: 24.021 (Ref. 2 ) .  

result if time were taken for HwP preparation and 
approval.  

0 Emergency responses when serious impacts c o u l d  

Initiation 

Anyone responsible for work that requires an HWP may 
initiate one. The initiator shall enter the request date, 
the work description, Work location, estimated Btart  date, 
and his/her name on the HWP form (a sample HWP form is 
included 8 8  Attachment l), and forwaxd the  form to either 
the s i t e  RSS supervisor or the s i t e  safety and health 
officer (SSHO). 

Specification of Radiological Control Conditione 

The site RSS supervisor or SSHO shall include the 
following information on the HWP form: 



064253 .  

?USRAP PI: 24.061 
8EV: 1 

DATE: 6/19/U9 
PAGE: 3 of 8 

1 

s.4 

8 

i -  
O b 1 0 1  

0 Radiological condition8 and .aXimUm dorer 8XpOCt.d 
at tho work location 

o Additional radiologic81 surveyr, %f needod 

0 Protective apparel and oquipoont roquired becaure 
of rrdiological conditionr 

I . -  

o Special inrtructionr requirod for radiological 

ont8ring into 8 high radiation atoa 
Condition& 8UCh a8 prOCrUtiOn8 to be taken vhen 

o Expiration date 

o Potential indurttial hygiene and indurtrial mfety 
girl8 in the work area 

o Warner and rignrturer of vorketr involved i n  work 
activity coverod by HUP ( s 8 @  Attrchmnt 1) 

Specification of Control Condition8 for loa-radiological 
Bat ar 48 

If an flwp i s  requirod becaure of non-radiological 
conditionr, much a8 toxic chemical8 or arbemtor, or 
indurtrial rafety hatrrdr involved in the planned work, 
the SSHO shall include tho following information on the 
flwp fora: 



HAZARDOUS WORK PERMITS ( W B )  
FUSRAP PI: 2 4 . 0 6 1  

REV: 1 
DATE: 6 / 1 9 / 8 9  
PAGE: 4 Of 5 

When the above information i s  complete, the site RSS 
supervisor and the SSHO shall sign the approval block and 
forward the HWP to the site superintendent, 

When the site superintendent is acting as SSHO, he may 
consult with the safety and health supervisor, Concerning 
appropriate requirements. 

5.5 Site Supetintendent Review and Approval 

The s i t e  superintendent shall review the work description 
and location on each €iWP and identify any additional 
petaonnel protection requirements. He shall confirm that 
the SSHO ha6 approved HWPs for work that involves 
radiological, induetrial hygiene or safety conditions. 
Then the site superintendent shall approve and s i g n  the 
HWP . 
The s i t e  superintendent shall ensure that supervision for 
appropriate subcontractors is cognizant of the HWP 
requirements and that the planned work is to be executed 
in accordance with the KWP. 

The site superintendent shall send a completed copy o f  the 
HWP t o  the SCH supervisor in Oak R i d g e .  

5 . 6  HWP Chdnge6 

Minor changes to an approved HWP that provide s t r i c t e r  
s a f e t y  and health requirements, may be initiated by the 
site RSS supervisor ox SSHO. The revised HWP shall be 
marked "Revised" and dated i n  the top margin of the form. 
Changes shall not obscure original entries. Each change 
shall be initialed and dated by the site RSS 13uperviSOL~ 
t h e  SSHO, and the site superintendent. After changes have 
been initialed, all copies of the original HWP shall be 
collected and replaced with copies  of the revised HWP. 
Changes t h a t  would result in lees conservative safety and 
health requirements shall require HWP termination and 
approval of a revised HWP. 

Pertinent monitoring data collected during the work 
activities covered by the HWP shall be attached to the HWP. 

08101 
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VUSRAP PI: 24.061 

am!: 1 
DATE: 6/19 /89  
?ME: 0 of 5 

An N P  8hall k t0?8iUtOd vhen O f  tho fOllOVing occur: 

0 COmplOtiOn O f  the 

o attalruont of the oxpitation date 

0 A rubstrntial robuction hr8atbOU8 COBditiOn8 %a 
the v o t k  U.8 

0 A 8Ub8tanthl toduction the 8COpO O t  8Othod O f  
orecuting the plannod vork 

Upon toraination, tho rite m:sS rupetviaor or SSHO a h a l l  
8 i g n  and date the HWP indicating tormination. 

RuP Dirttibution and Pecord ~teoping 

The rite RSS 8UpOtVi8Ot Or SSHO 8 b l l  maintain 8 file of 
approvod m 8  for  the 8itO YBS nuabrt. A copy of current 
approved ?SUP@ 8hrll be pO8t.d at the work 8L61. 

S.a 



AVAWMENT: 1 
a w  1 

PACE: 1 o f 2  

PERMIT 

. 

t 
t 
E 

io3 







Ib 
2- 



8 

ON 111: APPROVAL DONATURES (88 nquh.dl 1 



I Z  I 

INSTRUCTIONS FOR PREPARING THE WASTE STORAGE AREA SPECIAL PURPOSE ENTRY PERMIT 
~APPLICAWT: 

I be added rt a ieter drte. 

. Pml Om, Swtlon Om: Enters the 
accos8. if an applicant(8) is a 
badge number space marked NA. Any 

and badge number of those requesting 
the person works 8hal lk  included and the 

mu8tbe marked wlth an "Xu#, names may not 

Part One, (kction Two: &ten the dates for whlch entry into the Waste Storage Area I8 rsqumtod. /f more then one 
day i8 required, the time period reque8ted rhwld not exceed 14 con8ocutim days. 
Part Om, &cWn Thm: Descrlbm tho 8paclfic purpose for entering the Wasta S ~ O ~ U Q ~  A m .  

Part Two: Signifies concurrence wlth the lnf0fm8tion In the preceding part8 by hi8/her algnatum and date. 
YANAQER, WASTE OPERATIONS * 

~ 1 Part Thm: lake8 action on the enty mqw8t In rccordmm with the criteria in 6.9 of FMPC-511. 



INTEROFFICE MEMORANDUM 

To : R. Land 

Subject: Daily Report 

copy : 

From: N .  D. Adai.r 

Date: October 2 3 ,  1 9 8 9  

a t :  Fernald 

F i l e :  fa / *  

Weather: c l e a r ,  760 

S t a r t :  1 : 3 O  t o  3 : 3 0  

ACTlV 1.V 

Met w i t h  Pat Shanks t o  discuss access t o  the s i t e ,  starting time, 
cameras & computers permits, use of 2-way radios, access control,  
a n d  the training schedule. 

Pat said the starting time will be 7 : O O  am, pickup temporary 
badge each d a y  a t  the security b u i l d i n g .  Passes required for 
camera, radios, brief cases, and computers. 

Training schedule for Tuesday will be a6 follows: 

0 7:OO - 7 : 3 0  o b t a i n  security badges 
0 7 : 3 O  - 11:3O radiation and s i t e  s p e c i f i c  training 
0 11:30 - 12:OO lunch 
0 1 2 : O O  - 2:OO meet w i t h  P a t ,  review material arriving 

0 2:OO - 4:OO Review Work Plan w i t h  their Safety,  IH, Q A ,  
on-site,  e t c .  

Construction, security,  and management representatives. 

Adair, B l U S t ,  & Curry 

EBIIIPMENT 

None 



TO : R. Land 

Subject: Daily Rewrt 

F m :  N .  D. Adair 

Date: October 24, 1989 

at:  Femald 

File: 9310 

Weather: clear, 780 

Start: 7:OO to 4:OO 

7:OO to 8:OO Took one hour to obtain access badges, WMCO took the radio5 to 
check the frequencies for interference w i t h  their radios, 
obtained a camera pass and obtained permission to move the truck 
inside the gate. 

8:ClO ta 11:30 Received site specific and radiological training 

11:30 to 12:OO Lunch 

12:OO to 2:OO . WMCC) ask that the truck be removed from the controlled area m t i l  
Made a visit  to s i l o  4 and observed there was water on 

We completed suhitting 

tomorrow. 
the floor of the 6 i l 0 ,  there are 9 access holes to the silo, 
prepared a sketch and fax to Rcger Land. 
urine samples and completed paper work for dosimeters. 

2:OO to 4 : O O  Meet w i t h  apx. 10 WHCO representatives from Safety, 
Construction, &A, and Management. Bechtel will be required to 
completely dress out to perfom work at silo 4 .  Showers muired 
when exiting into Access 1 areas (lunch & quitt ing time). Submit 
a copy of our QAPP for WMCO review, pmof of training on the Work 
Plan, and MSDSS for all material. 
The following permits w i l l  be mubed: 1 )  radiation permit, 
2)access permit to the wte ama, 3)confined space entry permit, 
and 4) excavatian/penetratian permit. 

aU schedule does not a d k s  the extra time that w i l l  be 
required to work in a radiological contaminated envi-t. 
loee apx. one to two hours per ciay working under these 
conditions. Water still remains in the Silo. Respirator 
training may be m u i d  by UHCO for the patch material. 

Problem: 
We 

. 

Adair, Leichtweis, (XVTy, & Blust 

EgtnpMENT 

Man L i f t ,  50 KW generator, 2 concrete core drills,  lights , etc. 



To : R .  Land 

Subject.: Daily Report 

copy: 

F m :  N .  D. Adair 

Date: October 25, 1989 

at:  Fernald 

File: f!!'& 

Weather: clear, 820 

S t a r t :  7 :OO to 5:3O 

7:[J[I to 7:30 Obtained access badge to site,  changed into work clothirg and 
dmve to silo.  

7:30 t o  l0:30 Were assigned work clothes, boots, and lockers. Waited two hours 
for WMX) to assign the clothing and lockers. 

1[J:30 to 1l:OO Lunch 

11:C)O to 5:OO Changed into work clothing and drove to silo 4 .  Moved equipment 
onto the dome of the silo. G m d e d  the generator and obtained 
a l l  work permits required for this work effort. WCO removed a 
blind flange from the bottom of the silo to gain access to silo 
with the discharge hose from their pump. 
the bottom of the silo. 
Set up the fam and began sucking air from the silo at 4:OO prn. 

Water s t i l l  remains in 

Problem Water s t i l l  remains in the bttm of the silo.  
Awaiting decision f m  WCX) i f  respiraWrs w i l l  
be required when using the concmte patching 
material. 
Instructed by )1IMco to post a l l  permits and mpe 
the construction ama off.  - 

Adair, Leichtwis, Blust, & Curry 

Man L i f t ,  50 KW'generator, 2 drills w/3"  c o ~  bit, Lights 



To : R .  Land 

Subject: Daily Report 

copy: 

From: N .  D. Adair 

Date: Clctober 26, 1989 

at:  Femald 

File: f 3 M  

Weather: clear, 840 

Start: 7 : O O  to 5:3O 

7:OO to 7:30 Obtained access badges to site,  changed into work clothing and 
drove to silo. 

7:3O ix 12:OO Moved drills and support -1s tc, the top of the silo. 
core drilling a t  the southeast dome location. 
sample B91CO3D. 
Took air quality measurements f r o m  inside the silo and entered 
the silo at 11:OO am. h e  inch of water remains inside the silo 

, a n d  apx. 1/2" of sludge (weathered concrete) remains on the 
bottom. Air quality appears t o  be OK for work activities. 

Began 
Obtained core 

12:OO t.0 1:O3 hi& mid change a t .  

1:OO to 5:OO Drilled nine more COR holes into the doom. 
intact core samples. 
samples came out broken into many pieces. 

h l y  obtained two 
Six holes drilled on the north side and a l l  

5 : O O  to 5:3O Shower and change into stmet, clothing. 

hblem Called Roser at  3:45 rn about the cores breaking up, he will talk 
to fzuss and the Canm;lltant and let  UB know if we ehould tzy 
drilling more holes. 

EmLmcE 
Adair, Leichtweis, (xuru, & Blust 

Man Lift,  50 KW generator, 2 Corn drills, lights 



TO : R .  Land 

Subject: Daily Report 

F m :  N .  D. Adair 

Date: October 27, 1989 

at:  Femald 

Weather: clear, 780 

Start: 7:OO to 5:30 

gAcTlvITy 

7:OO to 7:3O Obtained aCCesE badges, changed clothes and drove to silo 4 .  

7:30 to 12:OO Move the equipment inside the silo and constructed a -ran 
work bench and drilling platform to keep the equipDent out of the 
water. h t e d  the sample locations for the wall and floor. 

12:OO to 1:OO Changed clothes and ate lunch. 

1:OO to 3:30 Drill five holes and obtained four concrete core samples. 
Re-drilled at  one location because the sample broke up. 
3:30 the adapter which f i ts  into the chuck of the drill broke and 
forced and early shut down of the drilling. 

A t  apx. 

3: 30 to 4: 30 Cleaned up the area and m v e d  trash from the work apea. 
vendor for replacement part and to expedite the deliver of the 
parts.  
deliver finn so we would mceive by 5:30 pm. 

Called 

Vendor had the part in stock and would ship via local 

4:30 to 5 : O O  

5:OO to 5:50 Waited for the delivery of the part. ’ . 

Shower and changed in to  s t m t  clothing 

Vendor eent two adapters BO we would have e spare on hand. 

EEKLma 

Adair, Leichtneis, (xulr, &Blust 

lnmRmT 

Man L i f t ,  50 KW generator, 2 core drills, lights 

7 3  



OFFICE MEMORANDUM 
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To : R. Land 

Subject: Daily Report 

Weather: Mostly sunny, 780 

Start: 7 : O O  to 6:3O 

A ~ I V I T X  

7:OO to 7 : 3 0  

7 : 3 0  to 12:O3 

12: 00 to 1: 00 

1:OO t o  6:OO 

6:OO to 6:30 

Pmblem: 

F m :  N .  D. Adair 

Date: October 28, 1989 

at: Fernald 

File: f3i6 

Obtained access badges, changed clothe6 and drove to silo 4 .  

Waited until 9:15 am for WMCO’s I H  to survey the silo and issue a 
confined space entry permit. 
completed drilling one hole in the floor where we bent the second 
adapter. 
to lower the other drill & stand into the silo and complete the 
floor samples. 
lowering the drill & and stand into the silo would have beer1 
awkward and difficult. 

Completed drilling the walls and 

The drilling w a s  stopped and the decision w a s  made not 

The floor samples were the least important and 

Changed clothes and ate lunch. 

Moved all the tools out of the Si10 and into the van. Moved all 
Wuipnent up the scan area for release from the site. WMCO will 
scan the tools on Monday for radiological release from the site. 

Shower and changed into stmet clothing 

Using a hand drill to perfom core drilling requires that drill 
mnain steady and i f  you hit a hard place (rebar) it will cause 
the drill to twist and bend the adapter. when the drill hits 
rebar it caws the drill to tonwe and could cause an to 
the 
and 

Operator. A drill mwrnted on a stand stabilizes the drill 
xlesists the tolpue. 

Man Lift, 50 Kw generator, 2 concrete core drills, lights 



IKlpzoFFIcE MEMORANDUM 
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To : R. Land 

Subject: Daily Report 

copy: 

F m :  N. D. Adair 

Date: October 30, 1989 

at:  Fernald 

File: @/e 

Weather: Overcast, 750 

Start.: 7 : O O  to 3:3O 

7:OO to 7 : 3 0  Obtained access badges, entered site.  

7:30 to 11:OO Obtained a sample o f t h e  gunite. 
survey of the tools. 
and left  the rental equipaent a t  the gate area for pickuo by the 
vendor. 

Unloaded van for radiological 
Loaded tools and equiprent tack into van 

Suhitted final urine sample and turned in dosimeter. 

11:CKl to 11:3O lunch. 

11:30 to 3:30 Blust waited a t  the site for vendor to pickup the rental 
equipment. 
from the K-65 area and the small tools a t  the gate. 
hrry demob frorrJ site.  

Vendor arrived a t  2:30 and pickup rental equipment 
Adair and 

Adair, (XVTy, 81 Bl-t 

All rental equipuent to vendor. 
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APPENDIX E 

PHOTOGRAPHIC RECORD OF FIELD ACTIVITIES 



\UQ” 

I 

I 
I 
I 
I 
I 
I 
I 

L 

I 
I 

_ -  
Photograph 401-2-8 

SW quadrant of Silo 
4 showing manlift 
and portable gener- 
ator. 

Photograph 401-2-16 

Silo 4 dome coring 
activity. 

Photograph 401-2-21 

Silo 4 dome showing 
4 core locations at 
access manway. 



- - 

Photograph 401-1-7 

Silo 4 interior , 

showing manway, 
access ladder, 
and efflorescence . 

Photograph 401-1-5 

S i l o  4 interior 
showing core hole 
and efflorescence. 

Photograph 401-1-4 

S i l o  4 interior 
showing core holes 
and efflorescence. 
on surfaces. I 

. _ _  _ _  _ .  
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ator. 
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1. . 

Photograph 401-2-16 

Silo 4 dome coring 
activity. 

Photograph 401-2-2 1 

Silo 4 dome showing 
4 core locations at 
access manway. 

. .  



'I 

Photograph 401-1-7 

Silo 4 interior 
showing manway, 

and efflorescence .! access ladder, i 

Photograph 401-1-5 

Silo 4 interior 
showing core hole 
and efflorescence. 

Photograph 401-1-4 

Silo 4 interior 
showing core holes 
and efflorescence. ' 
on surfaces. 

I _ ._  _ _  _ _  
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APPENDIX F 

PHOTOGRAPHS OF SELECTED CORE SAMPLES 



r 

I 
-- I 
I 
-I 
I 
I 
B 
I 
I 
I 
I 
I 
I 

, 

i I  
I I 
I 

I 
I 
I 

I 
I 

I 
I 
I 

~ 

I 

I 
I 

I 

! 

-1 - . - -  - _ _  
Photograph 401-4-2 1 

Core B91C02D 

Photograph 401-3-17 

Core B91C04D 

Photograph 401-4-17 

Core B91C12W __  i . . .  - -  - _  



APPENDIX G 

LETTER, GEORGE PATRICK, GEOTEK ENGINEERING COMPANY TO Re 
B o  BARBER, BECHTEL NATIONAL, INC. "SUMMARY OF 

mCONPINED COMPRESSIVE STRENGTH AND SPLITTING TENSILE 

STRENGTH TEST DATA," CCN 64803, NOVEMBER 8,  1 9 8 9  

I 



November 8, 1989 

Bechtel National 
9.0. Box 350 
Oak Ridge, TN 37831-03530 

ATTN: Hr. Ruts Barber 

SUBJ: FUSRAP 
Geotek Project No. 89-25002 

Dear Hr. Barber: 

Please find below a s m r y  of the unconfined compressive strength (ASTH C39) 
and splitting tensile strength (ASTH C49) test data you requested. 

Samp 1 e 
Number 

B9 1CO2D 

89 1 C03D 

89 1 C04D 

89 1 C08W 

89 1 C09W 

89 1 co9w 

89 1 C 12W 

89 1 C 18F 

Sample Description 

Concrete core containing one piece 
l/8" diameter steel bar (LID.1.47) 

Concrete core containing one piece 
1/8" diameter steel bar (L/D=1.37) 

Concrete core conteining one piece 
1/8" dfmeter steel bar (L/D=1.46) 

Concrete core, no steel (L/D=1.36) 

Concrete core containing two 
pieces 3/8" diameter steel bar, 
top portion (L/D=l.Ol) 

Concrete core, no steel, bottom 
portion (L/D=0.82) 

Concrete core. no steel (L/D=1.28) 

Concrete core, no steel (L/D=l.lO) 

Unconfined Compressive 
Strencfth, psi 

2062 

1306 

2475 

253 1 

1463 

250 1 

1614 

3214 

Note: All sample ends capped in accordance with ASTH C617. 

2711 FOSTER AVENUE 
NASHVILLE, TENNESSEE $7210 
(615) 833-3600 (615) 6BO-0128 

8321 OAK RIDGE HIGHWAY 
KNOXVILLE. TENNESSEE 37331 

. ... - - -.. 3 3 



Wr. Russ Barber 
November 8, 1989 
Page 2 

u o * o u 3 -  

I 

-1. 

Saw1 e Splitting Tensile 
Number SenPle Description Strength, p s i  

E9 1 C 13W Concrete core, no steeladiuneter = 463 
2.73” (L/D=1.61) 

Note: ASTH C496, referred t o  ASTH C42 section 5.1. specifies 
concrete core senples have a minimum d i m t e r  of 1 in. 

Correction factors used where necessary to determine 
all strengths. 

Should you have any questions or need additional information, please feel free 
to contact us. 

Sincerely, 

Q O T W  ENGINEERING CORPANY 

George Pgtrick 
Operet 1 ons knager 
Knoxville Office 

Firas tlishu, P.E. 
Principal Engineer 
Knoxville Office 

FM/GP/cb 

I’ 



Southern Calibration & Senrice, Inc. 
460 PL&AMOUR DRIVE / P.O. BOX 13308 A T u H T k  GEORGIA 303244308 

CERTIFICATE NUHBER: Sb1094 
T h i o  is t o  c e r t i f y  t h a t  t h e  f o l l o w i n g  d e s c r i b e d  c a c h i n e  has b e e n  c a l i b r e -  
t e d  i n  a c c o r d a n c e  w i t h  ASTM €4-S3a a n d  f o u n d  t o  b e  w i t h i n  d t o l e r a n c e  
o f  I'.O# 

I 
GE3TEK ENGiNEERfNG CO. H A C H I N E  FORNEY 
8321 OAK RIDGE H I G H U A Y  ( HODEL 1 FT40 
KNOUVILLE, TENN. (SER. N O . )  73080 

COMPRESSION TEST ____________________----------~-----------------~------------------------ 
HACHINE RANGE 2 5 , 0 0 0  THRU 240,000 i b s .  

I HACHINE 
READ f N G  

M A C H I N E  ERROR 
:: Its. 

RING 
COEE 

n e t b o d  o f  v e r i f i c a t i o n  . .  a n d  p e r t i n e n t  d a t i  i n .  i n  a c c o r d a n c e  w i t h  &ST?i 
€4-b3al  
v e r i f i e d  p e r  ASTn E74-33 e n d  a r e  d i r e c t l y  t r a c a s t l e  t o  t h e  N a t i o r t a !  
I n s t i t u t e  o f  S t a n d a r d s  a n d  T e c h n o  l o g y  (NPS). 

-, i 1 1 e  t e s ' c i n q  d e w i c e i s )  used.fo;- this  c a l i b r a t i o n  ha:*e b e e n  

DATE OF CALfaRkTI3N:  07/21/89 BY:  KEVIN 11. SMITH 



APPENDIX H 

LETTER, SCOTT F. WOLTER, TWIN CITY TESTING CORP. TO 
DAVID CHEN, BECHTEL NATIONAL, INC. "REPORT OF HARDENED 
CONCRETE TESTING," CCN 64865, NOVEMBER 16, 1989. 



twin ettu testinq 
cDrpoclt#)n 

W CROMWELL AVENUE 
9 P&UL MN 55\14 

PHONE 612/6cC 363' 

1. 
QEPORT OF: 

i 

16, 1989 
OAT91 DEIPUORUTaJ sIIHw;E'I31NK 

Beehtel Inc CURNImC(8D .VI 

K, BOX 350 

PORT80 TO: 

COPIB~ TO: ~tbr: m a -  
oak -8 37831 

ORATORY No. 
4121 90-043 

B91COlD B91cO5D EBlC07W B9lCl9G 

14501-D2400 



I 
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REPORT OF: 

IY No. 4121 

twin citv testtnq 
C O ~ O M ~ P O ~  

662 CROWWELL AVENUE 
ST PAUL Mf. 55'14 

PH3NE 6121665 360' 

90-043 DATE: NOV 16, 1989 
PAOL: 2 

I 



turn cltv testinq 
CDrD#btJOI7 

662 CROMWELL WEN'JE 
ST PAUL )3h 55'10 

PHONE 61216d5 3601 

I 
A 1  .x 

* FJj REPORT OF: 

LABORATORY No. 4121 90-043 DATE: NOV 16, 1989 
WAOE: 

3 

391colD B91cosD 801a7W 891Cl9G Tcrrcecxnmrenda ti- 

w h i r - -  

0.6 0.5 0.8 2.6 5.0 - 7.0 
0.18 O.l.3 0.45 5.47 3.5 14.0 

specificmaoe, ir?/in3 uo 115 221 836 > 600 
0.100 0.101 0.047 0.008 0.008 - 0.006 

-, (Arsumed) 0 26.0 l9.0 26.0 31.0 

0.5 - 2.0 A, Airvoid -, 0 0.4 0.3 0.5 0.0 

i 
Air voids/- 0.06 0.06 0.07 0.00 

Airvoidmnknt, 0 0.2 0.2 0.3 2.6 3.0 - 6.0 
0.12 0.08 0.38 5.47 

. . 
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O A t t r  NW 16, 1989 

*ADO: 4 




