
Department of Energy 
Ohio Field Office 

Fernald Area Off ice 
P. 0. Box 538705 

Cincinnati, Ohio 45253-8705 
(51 3) 648-31 55 

APR 3 0 1p98 

DOE-0733-98 

Mr. James A. Saric, Remedial Project Manager 
U.S. Environmental Protection Agency 
Region V-SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

TRANSMITTAL OF INFORMATION ON CHANGES TO THE IT CORPORATION DESIGN AS 
REFLECTED IN THE DRAFT REMEDIAL DESIGN DOCUMENTS PACKAGE FOR OPERABLE 
UNIT 1 

Reference: Draft Remedial Design Documents Package for Operable Unit 1, as Developed 
by IT Corporation, dated March 1998. 

As discussed in the April 8, 1998, meeting between the U.S. Environmental Protection 
Agency (U.S. EPA), Ohio Environmental Protection Agency (OEPA), Department of Energy 
(DOE), Fluor Daniel Fernald (FDF), and IT. Corporation, the IT Corporation has identified 
various proposed changes to the design represented in Revision B of the Draft Remedial 
Design (RD) Documents Package. This package was submitted to the U.S. EPA and OEPA 
for review on March 5, 1998. As agreed during that meeting, a more definitive description 
of these changes has been developed, and is enclosed along with this letter for your 
consideration in your review of the RD Documents Package. Along with the description of 
the changes, revised Process Flow Diagrams (PFD), are also being provided for your review. 
A crosswalk is also enclosed showing how these PFDs compare with those provided in 
Volume 1 of the RD Documents Package. 

Revisions of pages within the text of the RD Documents Package are not a part of this 
transmittal. Any other changes to the document to reflect these changes, as well as any 
comments from the EPAs, will be included in the next revision of the RD Documents 
Package to  be sent to the EPAs. 
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If you have any questions or comments, or to schedule a time to  discuss this package, 
please contact Dave Lojek at (513) 648-3127. 

Sincerely, 

FEMP:Lojek Johnny W. Reising 
Fernald Remedial Action 
Project Manager 

Enclosure: As Stated 

cc w/enc: 

N. Hallein, EM421CLOV 
G. Jablonowski, USEPA-V, SRF-5J 
R. Beaumier, TPSS/DERR, OEPA-Columbus 
T. Schneider, OEPA-Dayton (3 copies total of enc.1 
F. Bell, ATSDR 
M. Schupe, HSI GeoTrans 
R. Vandegrift, ODH 
F. Barker, Tetra-Tech 
AR Coordinator, FDF/78 

cc w/o enc: 

A. Tanner, DOE-FEMP 
D. Carr, FDF152-2 
R. Fellman, FDF/52-1 
T. Hagen, FDF165-2 
J. Harmon, FDF/SO 
R. Heck, FDF12 
S. Hinnefeld, FDFl2 
EDC, FDF/52-7 
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OU1 DRAFT qEMEDlAL D m  DOCUMENT 

The design submitted to the EPAs as a part of Revision B of the Draft OU1 Remedial Design 
(RD) Documents Package featured a wet gas cleaning system and optional elements such as 
a chiller and thermal oxidizer to accommodate volatile organics in the off gas system. 
During March 1998, IT conducted bench scale and pilot scale plant testing of Waste Pit 
materials provided by FDF, from FEMP archives, to verify various aspects of the design. 

The results of these. tests have confirmed the ability of Indirect Fired Thermal Drying 
technology to dry the Waste Pit materials and that volatile organic compounds are liberated 
during the drying process which require treatment in the Gas Cleaning System. During the 
course of these tests, IT analyzed and quantified the Total Organic Carbon (TOC) in the 
Waste Pit material and additionally quantified the amount of organics that were evolved in 
the drying process. As a result of this work, the Process Flow Diagrams have been revised 
to reflect the results of these tests and process improvements have been made to 
accommodate the testing data, and are attached to this document. 

Based on preliminary results from the recent design verification testing, the anticipated 
carbon monoxide (CO) and total hydrocarbon (THC) generation from dryers will be lOlb/hr 
CO, 18lb/hr THC (non-condensibles), and 16lb/hr of THC (condensibles). The CO value is 
greater than values assumed during the initial process design as provided in Rev. B of the 
RD Documents Package. 

The data also reveals that the condensible and non-condensible hydrocarbons are generated 
from the dryers at an approximately even split (50% condensible/50% non-condensible). 

The following process design changes have been made based on the results of design 
verification testing: 

1) Deletion of optional chiller 

In Rev. B of the RD Documents.Package, an "optional" chiller (item 2-5001) was 
included to cool dryer off-gases to approximately 40 Degrees Fahrenheit condensing 
the heavy or condensible hydrocarbons (see PFD D-50-10-001, Rev. B, of Volume 1 
of 3). Even though the chiller can condense the heavier hydrocarbon compounds, it 
is not effective in condensing the light hydrocarbons which testing shows will be 
present in the dryer off-gas stream. For this reason the optional chiller has been 
deleted. Dryer off-gases will be sub-cooled to a nominal 100 Degrees Fahrenheit 
using sub-cooling contact sprays (items E-5002A, B) to remove condensible 
hydrocarbons (see PFD D-50-10-001, Rev. D, attached). 

2) Addition of optional thermal oxidizer and deletion of carbon bed absorber: 

In Rev. B of the RD Documents Package, a carbon absorber (S-5006) and an 
"optional" thermal oxidizer (F-5001) were included to remove non-condensible 
hydrocarbons from the dryer off-gas stream (see Section 2.6 of the Description of 
Operation and Processes and PFD D-50-10-001 of Volume 1 of 3). Carbon bed 
absorbers are effective in removing heavier hydrocarbons but are not effective in 
removing very light hydrocarbons and carbon monoxide (CO) which testing shows 
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will be present in the dryer off-gas stream. For this reason the carbon bed absorber 
has been deleted. The thermal oxidizer is no longer optional and is included in the 
system because of its effectiveness in removal of carbon monoxide (CO) and total 
hydrocarbons (THC). 

The gases exiting the thermal oxidizer at 1600 degrees Fahrenheit are directed to the 
stack and then discharged to the atmosphere hot. The hot gases inherently provide 
for greater enhanced dispersion and minimized ground level concentrations of any 
flue gas constituent as compared to the relatively cool 120 degree Fahrenheit 
exhaust initially projected. 

3)  Addition of inert gas purge to  dryer 

The design verification test has indicated that significant non-condensible organic 
vapors will be present in the dryer off-gas stream. These organic vapors pose a 
potential explosion hazard if lower explosive limit concentrations are approached 
inside the WESP. An inert gas purge system (see PFD D-20-10-002, Rev. D, Stream 
201) has been added to control the oxygen concentration in the dryer off-gas to less 
than eight percent. 

4) Gas Cleaning System blowdown directed to Clarifiers/Filters in lieu of hydroclones: 

Rev. B of the RD Documents Package incorporated hydroclones (see PFD D-60-10- 
001, Rev. B) to remove only solids from the gas cleaning system blowdown. Based 
on the design verification testing, both free phase and soluble organics will be 
present in the gas cleaning system blowdown stream along with particulate solids. 
The revised design includes a primary and secondary clarifier, and dual sand/bag 
filters (see PFD D-60-10-001, Rev. D). The clarifiers will handle the-removal of free 
phase organics as well as solids versus the hydroclone capability of handling only 
solids separation. Additionally, a filter press will be required to handle clarifier sludge 
dewatering requirements. 

The following process improvements have been made to enhance system simplicity, 
reliability, safety, constructibility and operational flexibility. 

5) Dual Dryer Configuration versus Single Dryer: 

In Rev. B of the RD Documents Package, a single, large dryer nine feet by 60 feet 
long (heated length) was included (see PFD 0-20-10-001, Rev. B). Based upon 
vendor responses, the new design includes a dual-dryer (7.5 feet in diameter by 46 
feet heated length) configuration which will improve process reliability with out 
impacting the single train Gas cleaning system. These dryers are depicted on the 
following two PFDs: D-20-10-001 & -002, Rev. D. 

Separate dryer feed and product handling systems are used for each dryer. A 46 
foot heated shell length will have considerably less thermal stress than a 60 feet long 
heated shell. These benefits are realized with out impacting the overall soil 
processing capacity, or moisture evaporative capacity. 
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Elimination of Sweep gaslRecuperative heater: 

In Rev. B of the RD Documents Package, a 3000 ACFM sweep air rate to drive the 
water vapor and volatiles from the dryer into the gas cleaning system was assumed 
(see PFD D-20-10-001, Rev. B, Stream 205). Based on operating experience with a 
similar process, sweep gas is not required for this purpose. The forced continuous 
sweep air has therefore been deleted. Normal infiltration air rates combined with 
inert purge gas will be used as the design basis. An infiltration air leakage rate is 
assumed based on actual operational conditions from a similar process. 

The system initially included a recuperative heater (see PFD D-20-10-001, Rev. B, 
item E-2001) to improve overall energy efficiency of the drying system. Utilizing the 
dual dryer configuration, the maximum thermal input required to both dryers and the 
thermal oxidizer is within the proposed natural gas usage levels without the use of a 
recuperative heater. Elimination of the recuperative heater also simplifies the system 
design. 

Elimination of dual fuel firing: 

In Rev. B of the RD Documents Package, provisions were made for fuel oil firing on 
the dryer burners (see PFD D-20-10-001, Rev. B, Streams 202 and 203). Several 
factors involved with fuel firing such as corrosion and fouling of external drum 
surfaces, soot deposition, NOx and SOX emissions, and piping complexities of 
multiple burner configurations have led to the deletion of the fuel oil firing provision. 

Deletion of the Venturi Scrubber 

In Rev. B of the RD Documents Package, a venturi scrubber (see PFD D-50-10-001, 
Rev. B, item S-5002) was included upstream of a contact scrubber. The purpose of 
the venturi scrubber was to enhance particulate removal prior to the contact 
scrubber to reduce the potential for fouling of the contact scrubber internal packing. 

The revised gas cleaning system design is based on operating experience with a 
similar process and provides for particulate removal in a two-stage scrubber/subcool 
quench without effecting the operation of the WESP and HEPA filters. 

HEPA filter moved to the suction side of the induced draft (ID) fan: 

In Rev. B of the RD Documents Package, the HEPA filters were shown to be 
downstream of the ID fan (see PFD D-50-10-001, Rev. B). This location was initially 
chosen to minimize pressure on the filter housing. Elimination of the venturi scrubber 
has reduced the vacuum upstream of the ID fan sufficient to allow placement of the 
HEPA filters in this position. It is preferred to operate the HEPAs at  a slighinegative 
pressure to minimize the potential for fugitive emissions from filters. The design has 
been improved from an AURA standpoint. 

Deletion of the mist eliminators: 

A dual mist eliminator was included in Rev. B of the RD Documents Package, to 
reduce the particulate/moisture droplet loading to the WESP (see PFD D-50-10-001, 
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Rev. B, item S-5003). The revised design incorporates a WESP unit that is sized to 
handle the particulate/droplet loadings without the need for a mist elimination step. 
The mist eliminators provided no additional process benefit and would be susceptible 
to plugging. The mist eliminators have been deleted. 
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