
Department of Energy 
Ohio Field Office 

Fernald Area Office 
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Cincinnati, Ohio 45253-8705 
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Mr. Gene Jablonowski, Remedial Project Manager 
U.S. Environmental Protection Agency 
Region V, SRF-5 J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-29 1 1 

DOE-0431 -00 

Dear Mr. Jablonowski and Mr. Schneider: 

TRANSMITTAL OF SUPPLEMENTAL INFORMATION FOR THE ACCELERATED WASTE 
RETRIEVAL PROJECT 

Enclosed is additional information you requested a t  the Silos 1 and 2 Accelerated Waste 
Retrieval (AWR) briefing on February 8, 2000. The transmittal includes the following: 1) a 
full length video of the Decant Sump Tank inspection, 2) full size versions of drawings in 
the Remedial Design Work Plan (RDWP), and 3) preliminary details on enlarging silo 
penetrations and the recipe for surrogate material planned for the full scale mock up. 

Please contact Nina Akgunduz a t  (51 3) 648-31 10 if you have any questions. 

Sincerely, 

Jxhnny W. Reising FEMP:Akgunduz 
Fernald Remedial Action 
Project Manager 

Enclosure 
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Mr. Gene Jablonowski 
Mr. Tom Schneider 

cc w /e ncl o su r e : 
G. Jablonowski, USEPA-V, SRF-5J 
T. Schneider, OEPA-Dayton 

cc w/o enclosure: 
S. Fauver, EM-31 /CLOV 
N. Hallein, EM-31 /CLOV 
A. Tanner, OH/FEMP 
J. Saric, USEPA-V, SRF-5J 
F. Bell, ATSDR 
M. Schupe, HSI GeoTrans 
R. Vandegrift, ODH 
F. Barker, Tetra Tech 
T. Hagen, Fluor Fernald/65-2 
J. Harmon, Fluor Fernald/SO 
S. Hinnefeld, Fluor Fernald/31 
D. Paine, Fluor Fernald/52-4 
T. Walsh, Fluor Fernald/65-2 
AR Coordinator, Fluor Fernald/78 
ECDC, Fluor Fernald/52-7 
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Residue Physical Surrogate 

Florida International University (Flu) developed a physical surrogate material formulation 
that, when combined with water and BentoGroutrM into surrogate slurries, simulates the 
rheological and physical properties of residue slurries. The proposed formulation of the 
AWR surrogate solids for the residue material is shown on Table G-1 along with 
information on the soil and sand constituents. The surrogate slurries were prepared and 
tested in the clean test loop. Pressure drop measurements made in the cold loop for the 
surrogate slurries were found to  be consistent to  the comparable residue slurries over a 
range of concentrations up to 4 3  wt% residue and up to  5 wt% Bento GroutrM. Surrogate 
slurry tests are planned for the range of BentoGrout'" between 5 and 10 wt%; this 
information will be included in the final report prepared by Flu. For AWR systems testing, 
it is proposed that surrogate slurries would be composed of the solids surrogate from 
Table G-1 in combination with bentonite and water in proportions that cover the range of 
slurries that could be used for the system operational design basis. 

TABLE G-1 

Formulation of the AWR Proposed Residue Physical Surrogate 

Materials 
Sand 

Soil 

Diatomaceous 
Earth 

Fez03 

Weight % (dry ba: 
44.5 

44 .. 5 

5 

3 

3 

- 1 Vitagreen, Inc. 
P.O. Box 739 
Polk City, FL 33868-0739 
Tel: 1-800-432-241 0 

Description 
Fine construction sand 
Particle sizes Wt% 
> l m m  1 0  
< lmm > Mesh 1760 1 8  
< Mesh #60 > Mesh #80 27  
< Mesh #80 45  
Vitagreen'" Top Soil' 
Peat plus sand 
Particle sizes Wt% 
> l m m  1 0  
< 1 mm >Mesh #60 18  
<Mesh #60 > Mesh #80 27 
<Mesh #80 4 5  

Fisher Celite-545 

60 micron 

325 mesh 
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1 .O PENETRATION REQUIREMENTS 

Prior to removing K-65 material from the silos, new risers must be installed in the domes of 
each silo. The penetrations will be cut using the bridge as a working platform before the 
equipment modules are installed. The bridge will also be used to determine the location of the 
new penetrations. The Radon Control System (RCS) will be operational before any cutting 
takes place. 

The existing protective dome covers on Silos 1 and 2 will be removed before the Easily 
Manipulated Mechanical ArmTM (EMMATM) riser can be installed. Three new penetrations will 
also be required in each silo for the cameras to be installed. These penetrations can be made 
by standing on the silo dome. The same procedures will be used to cut new penetrations and 
install risers in Silo 1, Silo 2, and Silo 4. 

1.1 Penetrations Cut From Bridge 

New penetrations in each silo that will be cut from a working platform on the bridge are 
described below: 

1.1.1 Penetration 1 

The new penetration required for the EMMATM module will be located in the center of the silo 
dome. This penetration is to be a 36-in.-diameter hole. The existing riser on top of the silos will 
not be used because it is not centered on the dome. 

1.1.2 Penetration 2 
0 

The penetration for the sluicing module is an enlargement of the penetration for an existing 20- 
in.-diameter riser. The module opening in the bridge will determine the center of this 
penetration. The existing riser will be removed and a new 36-in.-diameter riser installed. 

1.1.3 Penetration 3 

The penetration for the slurry module is an enlargement of the penetration for an existing 20-in.- 
diameter riser. The module opening in the bridge will determine the center of this penetration. 
This existing riser will be removed and a new 48-in.-diameter riser installed. 

1.2 Penetrations Cut From Dome 

New penetrations in each silo that will be cut while standing on the dome are described below: 

1.2.1 Camera Penetrations 

Three new penetrations are required for the cameras. The camera penetrations are located 
120" apart. To avoid blind spots in the silos, cameras will not be located in line with the bridge 
or the equipment modules. 

- 
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2.0 BASE PLATE INSTALLATION 
2 9 0 5  

2.1 Overview 

Base plates will be installed on the silo dome before the penetrations are cut into the silo dome. 
They will serve several purposes including; securing the riser to the dome, sealing the riser to 
the dome, leveling and controlling elevation of the riser, distributing the riser load on the dome, 
and minimizing worker expose after penetration is made. They will be constructed of 
continuous, %-inch aluminum plate to minimize weight. The base plate will have a hole through 
the center for cutting the penetration after it is installed and for installing the riser. Details of the 
base plates can be seen on Drawing SKD005. 

2.2 Surface Preparation 

Aligning with the module opening in the bridge, the center and the perimeter of the new 
penetration will be marked on the silo dome. The rigid polyurethane foam covering on the 
domes will be removed where the riser will be located by first scraping it away from the surface 
of the dome that will contact the base plate except for an area where the base plate will overlap 
the foam 6-inches. This overlap will allow the existing foam to later be used as a form for 
applying grout. After the bulk of the foam is removed by scraping, a power brush will be used 
to remove the remaining foam and etch the existing concrete surface. A bonding agent will be 
applied to the silo dome prior the bed that will ensure the bed is secured to the silo dome. 

2.3 Installation 

An annular bed of grout will be applied around the perimeter of the future penetration. This be 
will have an approximate radial width of 8-inches and be sufficiently thick to allow the base plate 
to rest entirely on the new bed and not the silo dome when installed. The base plate will next 
be lowered into position. The plate will be shimmed to a predetermined angle and will rest on 
the shims while the grout is curing. The plate will have bent steel anchor bolts attached to the 
bottom side, which will be pressed into the grout. These anchor bolts will secure the base plate 
to the grout after the grout has cured. 

3.0 CUTTING PROCEDURES 

3.1 Overview 

Because of the deteriorated condition of the silo domes (see Appendix H, TRD-4071 O-RP- 
OOOl), special care will be given to minimize loading. This will be especially true during the 
cutting process because of the vibrations introduced to the structure by the cutting equipment. 
To assure that the silo dome loading is not exceeded the workers will be standing on gangways 
located under the bridge. These gangways will be moved aside to allow the bridge to clear the 
risers when in motion and then placed in position for cutting silo penetrations and for riser 
maintenance that may be required such as connecting or disconnecting equipment risers. All 
equipment used for cutting will be placed on these gangways and not on the dome whenever 
possible. Calculations have been made to determine the silo's integrity once the penetrations 
are made (see Calculation CA-FSC24-FS-003). e 
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The concrete and risers being removed will be prevented from falling into the silo once they are 
severed. After these pieces of concrete are removed, they will be transferred to Fluor Daniel 
Fernald (FDF) for disposal. The new risers will then be installed and sealed. 

3.2 Cutout Retention 

Before the cutting process begins, the concrete to be removed must be secured to prevent it 
from falling into the silo. Because of the poor condition of the concrete, a compression-type 
concrete anchor cannot be trusted to prevent the cutouts from falling into the silo. An anchor 
may even cause the cutouts being removed to split apart, risking dropping the fragmented 
cutouts into the silo. The plan to capture the cutouts will be to anchor to the inside surface of 
the dome. This will be accomplished by drilling several holes through the dome and lowering 
anchor cables down through these holes. Details of the anchor cables can be seen on Drawing 
SKFMD002. The anchor cables are sized so that once they are lowered through the hole, they 
cannot slip back through the reinforcing mesh even if the concrete disintegrates around them. 
Using several anchors in each cutout will distribute the load, reducing the risk of the cutout 
collapsing under its own weight during the removal process. When the anchor cables have 
been secured to the dome they will then be attached to a rigging eye which will be suspended 
from the bridge using a jib crane and hoist. After the cuts have been made, the cutouts will be 
hoisted up onto the bridge and handled for disposal. All of these operations will be conducted 
using a containment tent to guard against uncontrolled releases of Radon. 

3.2.1 Riser 1 Penetration 

The EMMATM module will be positioned over the center of the silo dome when in operation. 
There is not an existing riser in this location so a new one will be made. The jib crane and hoist 
will be centered over the EMMATM module opening in the bridge and used to hoist the cutout 
once it is severed. 

0 
3.2.2 Risers 2 & 3 Penetrations 

Risers 2 & 3 will replace existing risers in the silos. An eyebolt will be attached to the existing 
riser before cutting begins. This eyebolt will then be attached to the same jib crane mentioned 
above. Once the cutout is severed, it will be hoisted through the module opening in the bridge. 
Anchor cables will be used to secure the concrete surrounding the riser to the risetto prevent 
possible separation during cutting. 

3.2.3 Camera Penetrations 

There will be three camera penetrations per silo located 120" apart. The camera penetrations 
will be made no further than 32-feet radially outward from the center of the silo dome to prevent 
cutting any of the structural rebar in the silos domes. A single anchor cable will be attached to 
the center of the cutout to retain it after it is cut. The camera penetrations are located near a 
thicker section of the dome with more reinforcement. Workers will be able to work from the 
surface of the silo dome to make these penetrations. It is more convenient to locate equipment 
on the surrounding berm rather than on the bridge to make the camera penetrations. The 
cutouts wiil be hoisted out by hand since they will only weigh 40 pounds. 

NOTE: This method cannot be used on silo 4 since it does not have the earthen berm. 
Temporary scaffolding or a hydraulic man platform will be used to set up equipment and work 
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around the edges of the dome for camera riser installation, camera installation, and camera - 
rem0 Val. e 
3.2.4 Continqencv Plan 

Some of the concrete being removed for riser installation could fall into the silo. If a substantial 
piece of the cutout does fall into the silo, it must be retrieved before the riser is installed. It will 
be retrieved using a set of lifting tongs attached to the jib crane to grab it. The tongs would be 
attached to the jib crane normally used to remove the cutouts and hoisted out of the silo. Once 
the cutout fragment is hoisted free of the silo, it will be securely netted or captured in a manner 
to prevent falling back into the silo. Once it is secured it can be hoisted the remaining distance 
to the bridge and removed from the site for disposal by FDF. 

Workers will not be able to look down into the penetration easily. A small camera and light 
may be necessary to locate the cutout fragments and guide the tongs down to remove the 
fallen fragments. 

3.3 Cutting Method 

The new penetrations will be located using the center of the module openings on the bridge. All 
penetrations will be shaped as close to a circle as possible using the cutting method detailed 
below. They will also be cut vertically through the silo except for the camera penetrations, 
which will be cut perpendicular to the silo dome surface. 

The penetrations will be made using a water-cooled, hydraulically powered chainsaw with a 
diamond blade. An ICs, Model 831H has been selected for the Gutting work. The saw is 
lightweight (28 Ib.) and compact, making it easier to operate and to reduce dome loading. The 
saw will be handheld and will not rest directly on the dome. The saw requires a portable 
hydraulic power pack, which will be located on the bridge. Three, approximately 25-feet-long 
hoses (two for the hydraulics and one for cooling water), will be run from the power pack and 
coolant pump to the saw. The cooling water must be supplied at 80 psi and 2 gpm. The 
cooling water will drain into the silos. 

0 

The holes for the anchor cables will be drilled 2-in.-diameter using standard concrete drills and 
drilling techniques. For anchor cable hole details, see Drawing SKFMDOO6. 

4.0 RISER INSTALLATION 

The design of the new risers will be similar to the existing risers. They will consist of round pipe 
protruding through both surfaces of the silo dome. The upper end of the riser will be flanged for 
attachment of equipment modules or sealing plates when not in use. For a general 
arrangement of the riser locations see Drawings 11FMDOl9 for Silos 1 & 2 and 1OFMD017 for 
Silo 4. 

4.1 Riser 1 (For EMMATM) 

The riser for the EMMATM penetration will set perpendicular to the silo surface on the center of 
the dome. As mentioned earlier, the existing protective dome covers on Silos 1 and 2 will be 
removed prior to installation of Riser 1. The riser will be constructed of 36-inch I.D. pipe, with 
an 1 1 -gauge wall thickness. The top of the riser will have a circular flange (constructed of 2 X 2 
X % rolled angle) continuously welded to the pipe to ensure a positive seal. The riser will have ' 
- 
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another flange (constructed of 1/8”-inch plate) for connecting and sealing the riser to the base 
plate. This flange will be welded to the riser on an angle that will match the angle of the base 
plate installed for this riser. Because of the weight of the risers, all handling of the risers will be 
done with the jib crane and hoist. 

Sealant will be applied to the base plate interface flange and the riser will be lowered into 
position. The riser will be centered under the bridge module opening and secured to the base 
plate using strap type clamps. For more details of Riser 1, see Drawing SKFMD004. 

4.2 Riser 2 (For Sluicer) 

Riser 2 will be positioned vertically in the silo to allow for ease of equipment installation and 
removal. It is made of 36-inch I.D. pipe, with an 1 1-gauge wall thickness. The top of this riser 
will also have a circular flange (constructed from 2 X 2 X ?4 rolled angle) continuously welded to 
the pipe to ensure a positive seal. The riser will have another flange (constructed of 1/8”-inch 
plate) for connecting and sealing to the base plate. This flange will be welded to the riser on an 
angle that will match the angle of the base plate installed for this riser. It will be installed in the 
same manner as Riser 1. For more details of Riser 2, see Drawing SKFMD004. 

4.3 Riser 3 (For Slurry) 

The riser for the slurry pump will be installed in the same manner as Riser 2. The only 
difference is that it will be made from 48-inch I.D. pipe with an 11-gauge wall thickness. For 
details of Riser 3, see Drawing SKFMD004. 

4.4 Camera Risers 

The three camera risers are the smallest of the risers to be installed. The inside diameter of 
these risers will be 12-inch with an 11 -gauge wall thickness. They will have a circular flange 
continuously welded on top to positively seal the riser. This flange will mate with the camera 
flange.‘The camera risers will be secured and sealed to the silo dome the same way as the 
other risers except they will be installed perpendicular to the silo dome since the cameras do 
not have to be mounted or inserted/extracted vertically. The elevation of the top of the risers is 
not critical because they will not be accessed by equipment on the bridge. Details for the 
camera risers can be seen on Drawing SKFMD003. 

5.0 REFERENCES 

Calculation CA-FSC24-FS-003 
Drawing SKFMD002 
Drawing SKFMD003 
Drawing SKFMD004 
Drawing SKFMD005 
Drawing SKFMDOOG 
Drawing 1 OFMDO17 
Drawing 1 1 FMDOl9 
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I STREAM NUMBER I 37 I 1 1 1 2  3 1 4  I 30 5 I 6 I 7 I 7 I 7 I 21 I 22 I 8 7R ?a I T  I I I I . 
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SAMPLE SAUPLE Pumr PURRY SLURRY SllRRY W P L E  SUlEltY UF M 

R E m m  (CATSWM (FRCUSRE~ FRDU M mou m DECANT nuw (W 

OECANT O E W T  OECANT DECANT DECANT DECANT DECANT 
T*NK DIY+IARCE USCHARGE m w m x  rnscnmcE STORAQ UNE SUPPLY RENRN 

WASTE onunm ~URRYFIJMP) SISTN PRoQsf PROCESS 

fRW R A  FRCUUF WATER UAKE-UP T M  
TO BE TO 

W-UP CONNECBON FILTER RETRIEVM) 
m w  FSMS INVENTORY STREAM 

(BUM WATER) TANK TANK 
I 

PROQSS 
TANK RETRIEVAL) 

(CAE) 
DESCRIPTION Fo(NEcnoN (Buu( i -a) 

I ! I . . _. 
NOTE 2 NOTE S NOTE S NOTE 5 NOTE S NOTE S m i u  SOLIOS (LB) 184.751 NOTE 3 NOTE S NOTE 5 NOTE 5 NOTE 3 

320 sa, 300 50 320 20 10 10 355 U S  525 25 9 sa, so0 100 0.355 

0 0 0 0 0 0 0 0 0 0 4.5 180 15.0 3.0 S2 550 0 15.0 

0 0 0 0 0 0 0 0 0 1.575 SOUDS PER UL (LB) 0 0.578 1 3 4  1334 0.247 3.lE.S 6 x 7  0 1.SU 

0 0 0 0 0 0 0 0 0 a U U E  FIU (GAL) IN-SW 0 54 227.424 227.424 , =so5 i sa811 172 0 227 

. . . . . .  
500 

. .  -. . _.- I BENTOCROVT &E) s.791 FLow(GRL) 

... 

- - 
--_ -- . .  .- _. - ~~ ~~ 

flu SUIJUNT (LB) l%o.960, X SOUDS (m) 

..... 
VOLUUE BD(T0CRWT 
(GAL) 01-3TU . 

.... 20.686 ; SoUDs PER DAY (LB) 

UlWm PER DAY 
-- -. _-_-------- - -..- __ 

480 480 460 I 4m 3 25 m 175 460 S75 14.3 15 .. .............. . . .  
24 

. 
: 4m 480 480 60 60 

. .  . .  WERABOH (UM) , , 

Toid VOiuUE PER 
DAY ( u s )  

WAIER (LB) 
.- - 

I43 150 170.467 170.487 27 7.500 ll2soo s7.500 170 156.192 I 12192 

0.25 I 0.25 

' 155.600 l u . m  ; 1u.m 3.000 l a w 0  7.520 7.500 mruuvrss(Le) , ! 279.651; 

TOTAL VOWUE (GALLONS) 22.461 TOTM VOUIUE (GALLONS) 155.1SS : 109.440 7.595 ' 7.575 I 4 4  

. .  i 
0 0 VULUUE WATER (GALLONS)~ 1 1 . ~ 1  o A n  OF OpERAnoN i 1.m ; 0.76 0.2S 1.01 1.01 1.01 1.01 

0 

0.76 0.76 1.01 1.01 1.01 1.01 1.01 
a 

I _. - - _- ---- ---_ ~~- __-- _-- 
152 129.570 129.570 s 9 . w  ! JOIB 27 7.575 113.625 57.875 172 - . . . . . .  _. - 

0 0 0 0 0 

0 0 0 0 0 227 28.428 28.428 4.825 4.851 s.449 0 ,  28 

0 1  55 172842 172842 9.651 8.703 174 0 ZSO 0 '  
- .  

. . . . . . . . . . . . . . . . . .  . . . .  . . .  . 1.. .- ! .I 
0 

NOTES 

TOTAL Y1ss SWDS (LB) 0 '  0 :  -?%---+. 0 :  0 
SOUDS PER HOUR (LB/HR) 0 :  __-__ ..-._ 1 .i 

FULL-SCALE MOCKUP MASS BALANCE TABLE - CONT. 

STREAM NUMBER 

NUA.  m A Y  

FSMS INENTORY 
DESCRIPTION 

WAlER) 

TOTAL SCUDS (W) 1M.751 

RtNE WATER FRW UF m YUQ-up UME-UP 
(FIL- Fw TANK WATER TO 

WAlER) ( F l L m m ,  flLTRATE 
WATER) 

NOTE a NOTE S NOTE 3 NOTE S 

1 I I I I I I I 

1.575 MUDS PER CU (U) 0 0 0 o !  0 0 0 0 YOLUYF: BENTOCROUT 
(GAL) m-sru 

2. S W  OF APPROMUATE WASTE RETRIEVED (SLURRY SOWS 15% - DCCANT SOUDS 2 
x). 

I ............. L --- ____. I J I " -r - I " I . ._ - I -____ 
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