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TRITIUM 
A task plan for loading twelve upset welded vessels with tritium and a report 
documenting nondestructive testing development for upset welds were written 
as part of the program to develop resistance welding technology for 
fabrication of reservoirs, Four DOE sites interested in the application of upset 
welding to reservoir fabrication met to discuss recent technology 
developments and the installation of a new large resistance welder at Kansas 
City. In addition, separate discussions were held with Los Alamos on the 
application of resistance welding for installation of a burst diaphragm in a set 
of storage reservoirs. 

The availability of Environmental Conditioning equipment for support of the 
W76 system is a major concern for the program. The current "on-hold" 
status of the installation of this equipment along with projections of potential 
availability dates at SRS should the work be turned back on were relayed on 
to the W76 PRT. 

A scoping activity was performed to evaluate the feasibility of applying the 
Terrazzo Reclamation Weld process to other weapon systems. 

The Readiness Self Assessment is complete and a l l  I A '  punchlist items are 
closed. The initial review of the WSRC Operational Readiness review is 
complete and closure of 'A' punchlist items is in progress. 

Palladium alloys are under investigation as candidate metal hydride materials 
for tritium storage and processing applications. An understanding of the 
effects of tritium aging on such hydrides is important for material selection 
and lifetime prediction. This sample was aged for 321 days fully loaded with 
tritium, and showed a significant degree of tritium heel formation. 

MTS evaluated welding a bracket to the top of the containment vessel on the 
LP-50 tritium shipping package. Helium in the vessel wall, created by tritium 
decay, will likely not cause inner wall cracking if the temperature of the inner 
wall surface is kept below 500OC. The weld should be made with as low a 
heat input as practical. 

The need for information about potential damage to a tritium reservoir 
resulting from a fall during accident conditions prompted a series of five 
exploratory drop tests. The tests were done in the high bay area of building 
723-A on a single unpressurized vessel and were completed in early April. 
No significant damage resulted from all five drops; there was a small flat spot 
at each point of impact, the stem was bent into an "S" shape when the impact 
point was the end of the stem, but leak tests after each drop confirmed that 
there was no loss of integrity resulting from the drops. 

Titanium rod for R&D testing as a tritium storage material has been received 
and is being evaluated. 
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SEPARATIONS 
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SRTCKHTS provides program coordination for the RSO mission at SRS. 
Recent issues included verifying hardware to support the Non-Nuclear 
Reconfiguration, the identification of components required for evaluation 
testing of weapon systems in the enduring stockpile, notifying Design 
Agencies of hydraulic burst test capability at SRS, and attending the W62 
Stockpile Evaluation Program Review Meeting. 

The Tritium Home Team has requested SRS to demonstrate the Palladium 
Membrane Reactor technology using Tokamak effluent to support ITER - 
tritium milestones. A team of SRTC/CHTS personnel and Tritium 
engineering have prepared a process schematic, evaluated technical issues, 
and prepared a rough cost estimate. 

EES is continuing to support the new Function Test Facility (FIT). 

EES met a DOE milestone for the issue of the Request for Proposals for the 
Kanne recorders. 

One of the mechanisms postulated for the presence of plutonium-phosphorus 
(Pu-P) compounds in Tank 9.6, is the source of dibutyl phosphate (DBP) 
which exists in Tank 9.5. Analysis of aqueous samples from 9.5 and 9.6 
indicated a maximum of 281 ppm DBP in 9.5 and a maximum of 279 ppm 
DBP in 9.6, which could explain the Pu-P compounds. 

A process for dissolving powdered materials in the F-Canyon could lead to 
canyon processing of powdered Pu-bearing residues, such as Rocky Flats 
incinerator ash or FB-Line glove box sweepings. Scouting work was started 
on glass and ceramic forms. 

An alternate flowsheet is being studied which will permit the processing of 
sand, slag, and crucible (SS&C) in F-Canyon instead of FB-Line. Studies 
are being conducted with acid-soluble plastic bag materials. Nylon is the 
most promising material , and current tests are aimed at demonstrating that 
dissolution of the plastic bag will not cause problems in F-Canyon solvent 
extraction and solvent washing processes. 

Mixing is key for nuclear criticality safety analyses of F and H-Canyon tanks. 
Typical analyses quantify the maximum safe solids mass based on complete 
mixing and sample measurement. Data recently obtained in the scale model 
tank and being analyzed with Prof. Skelland of Ga. Tech., indicate problems 
with the standard solids sampling techniques. Work is continuing. 

- 

Interest from the DOE complex has accelerated on the EES Bagless Transfer 
Program. 
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The Biotechnology Group has been assisting High Level Waste Management 
and the Effluent Treatment Facility with algal blooms in the F and H 
Retention Basins. Alternative solutions, eg. groundwater dilution, or 
alternative acids are beiig tested. 

A report on the results of numerical modeling of the TNX Area groundwater 
corrective action was completed and submitted to the ERD. Results of the 
numerical groundwater modeling confirm that the test recovery well installed 
by SRTC in TNX Area was properly located for inclusion in the recovery 
well network that will be installed as part of the Interim Record of Decision. 
Use of the test recovery well may allow SRS to meet the construction 
milestone a year ahead of schedule. 

A meeting of all interested research parties who are working in Pen Branch 
was held to coordinate and optimize data collection in Pen Branch. Disciplines 
involved include, herpetologists, ichthyologists, entomologists, plant 
physiologists, hydrologists, ornithologists, soil scientists, and foresters 
representing SRTC, SREL, SFSS, SEFES, USC-Aiken, USC-Columbia, 
and Clemson. 

Field testing of the 2-inch monitor wells installed in the Southern Sector of 
the A/M Area was re-initiated to complete the tests which had originally been 
scheduled but suspended due to implementation of new and more restrictive 
containerization requirements. To complete the aquifer testing at these wells a 
tanker truck having a capacity of approximately 2000 gallons was used to 
receive the water pumped from the two remaining wells. 

A Soil Corrective Action Plan has been prepared for the closure of the 108-3s 
Oil Storage Facilities. 

The Biotechnology Group is collaborating with Sample Management in the 
evaluation of a new commercial immunoassay test kit for mercury. Sample 
Management summer coop student, Laura Markowski has been working to 
validate the use of field mercury bioassay kits for sample screening at SRS. 
Comparisons are being made with cold vapor atomic absorption, the standard 
method, to validate immunoassay findings. 

Assistance will be provided to DWPF on developing biotreatment systems to 
effectively handle nitrophenols in HLW going to the DWF. 

Revisions to the current meteorological data display have been completed.to 
customer specifications. These include meteorological data from all site met 
towers and climatology instrumentation. 

- 

The RADMAPS Data Acquisition System @AS) software was modified and 
tested in the burial ground area. Gamma-ray and neutron spectra were taken 
of waste drums containing TRU contaminated waste in parallel with HPGe 
measurements. The GPS Tracker was taken to a U. S. Geological Survey 
position monument on site and recorded positions for an extended test of 
precision capabilities of the GPS. The data indicated 6-8 ft. accuracy over the 
24-hour test period. 
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A final report on the Pond C study with the underwater HPGe detector is 
being written. The experimental work was performed in 1992-1993 

The new 166% HPGe detector in the Underground Counting Facility was 
inspected and accepted. Efforts are underway to optimize the performance of 
the new detector by seeking cleaner shielding. 

The platform was provided for collecting gamma-ray spectra of TRU waste - 
drums presently in storage in the SRS burial ground using the TRAC portable 
HPGe gamma-ray spectrometer. 

The TEWM-2 installed in 400-D process sewer continues to operate 
successfully. Custom designed, reusable columns are now installed to permit 
an expanded choice of ion exchange resin media. 

SRK Environmental has proposed using Nascent State Hydrodechlorination 
for the remediation of DNAPL. To further evaluate this technology as a cost- 
effective measure for the detoxification of DNAPL, ESS has developed a 
statement of work for small-scale experimental testing. 

Five monitoring wells will be installed in support of the Environmental 
Impact Statement for the River Water Shutdown of Par Pond. These wells 
will be used to determine water level measurements and groundwater flow 
patterns. 

Dr. Victor Ibeanusi, and students: Shea Jones, and LaTonya Gist of Spelman 
College began a research project at SRS involving the bioremediation of Coal 
Pile Runoff basin (CPRB) water using an integrated ecosystem. Early 
observations and data from these ponds indicated that pH and the levels and 
types of metals are major controlling factors in creating a stable-buoyant 
ecosystem, which can be effective in detoxifying, and removing the metals 
from the CPRB water. 

A demonstration with Argonne National Laboratory of an FTlR system for 
monitoring offgas emissions from a catalytic oxidation system was held at the 
M-Area Settling Basin where it is presently treating soil gas being extracted 
from one of the horizontal wells beneath the basin. This technology 
addresses the Environmental Restoration need for online monitoring 
equipment to analyze volatile contaminants in a corrosive gas stream. 

. - 

Industrial assistance is being provided to Caro-Knit in reducing the water 
content of sludge from their wastewater treatment plant. 

The highlight of the third year of a U.S. Department of Energy international 
program with Russia was the recent visit to SRS and ORNL by two Russian 
teams. One team focused on mixed waste issues while the second team shared 
information on innovative site characterization technologies. 

The MAG*SEP Demonstration will provide for the development, design and 
first field tests of two new technologies; the Magnetic Separation System and 
the EnviroWall Barrier. Construction of the barrier wall by BMC Corporation 
is continuing. Projected completion is late July. The process chemistry 
testing being conducted by Jane Bibler has led to recommendations that will 

4 

. . . . . . 



Executive 
Summary 

minimize the volumes of chemicals used in the process and eliminate several 
of the wastestreams. There will now be only one waste stream versus the 
three waste streams originally projected. 

ESS is investigating the use of Acoustic Excitation Fields (AEF) at the A/M 
area demonstration site to assess it's use for the remediation of DNAPL. 
Weiss Associates has been contacted regarding Savannah River Site's interest 
in participating in this study. A preliminary statement of work was submitted. 

The Frisby foam is also being used to embed bacteria capable of the 
degrading organic contaminants in groundwater. The initial formulation will 
be used to assess the ability of PR131 to degrade TCE in a continuous flow 
system (CSTR). 

Liquid samples from the RBOF basins were prepared for microbiological 
analysis of possible microbial induced corrosion (MIC). Water samples 
from the basin have already shown that the bacteria present are able to use a 
larger number of organic carbon sources for growth then normal. A bacterial 
community may have developed that can live on the low nutrients that are 
present in this water, thus increasing the possibility of microbial induced 
corrosion. 

Field extraction/hjection campaigns for air and nutrients began at two sites in 
the SRS Sanitary Landfill. These studies will optimize the final design of the 
ground water treatment system for the landfill. 

A detailed, three-dimensional contaminant transport model of the Old Burial 
Ground has been developed. Initial numerical runs have produced promising 
simulations of past tritium discharge to Four Mile Branch. The model will be 
used to predict future tritium discharge to Four Mile Branch under various 
remediation alternatives including no action and capping. 

Work with Met One Instruments concerning the development of a fiber optic 
measurement based wind vane has been initiated. The project involves 
developing a working prototype by Met One and performing subsequent wind 
tunnel and field testing. 

Met One has completed tests that used combinations of different nose weights , 

and fin sizes to determine the optimum design for the new bivane assembly. - 
An in-depth review and update of preliminary air quality impact analyses for 
the D-Area powerhouse was performed. The analyses confirmed that the 
ambient air quality standard for SO2 would be exceeded if the powerhouse 
were ever operated at the maximum permitted capacity. 

In connection with an air permit modification, emissions of criteria pollutants 
were modeled for two diesel generators located in Central Shops. The 
dispersion analyses showed that the contributions to site boundary ambient 
concentrations of the criteria pollutants would be insignificant. 

A report was written to present results from a hydraulic model of the 
Savannah River swamp along the SRS boundary. This work demonstrates 
that SRTC can model two-dimensional surface water hydrology for swamps, 
lakes, reservoirs, and estuaries. 
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WASTE MANAGEMENT 
IWT is supporting an ESP-Start-up Team program to replace the slurry 
pumps in Tank 51, which are leaking excessive bearing water. TNX has 
received three pumps, and IWT is coordinating the pump modifications and 
providing technical support during pump testing. Recent accomplishments 
include run-in tests on the first and second pumps, which has uncovered 
either a large rotating mass unbalance problem or a rotating hydraulic radial 
load problem with the pumps. IWT is spearheading the effort to resolve the - 
technical issues behind the observed problems. 

High Level Waste Engineering requested SRTC to determine the impact on 
the F/H Effluent Treatment Facility of additional organic species which have 
been identified in DWPF cold recycle. The effect of these organics on the 
ETF evaporator, the activated carbon beds, and Saltstone is being investigated 
with a literature search and laboratory scale testing. 

The OCTF completed the third HEPA fdter life test run with 5% salt in the 
quench tank. Preliminary test data indicated that the HEPA prefilter could last 
three times longer than it would in a 10% salt environment. The path forward 
is to complete the HEPA filter life confirmation test by the end of June. 

At the request of the Landfill Stabilization Focus Area Product Manager, 
approximately 60 proposals were prepared and submitted to be considered. 

The OCTF is on a critical schedule to test several options that may help in 
resolving HEPA prefilter life of the CIF off-gas system; increased steam flow 
to the scrubber, increased water flow to the scrubber, 
and evaluation of a cleanable HEPA prefilter. 

Solid Waste has conducted three one day meetings to develop plans for the 
following SRS wastes:TRU waste, Low Level Waste, and HazardousNixed 
Waste. SRTC participated in each of these meetings. 

OCTF operation showed a damper prevented proper water drainage from the 
scrubber due to high gas velocity in the smaller damper opening. An analysis 
of the problem revealed the same phenomenon would occur in the CIF and be 
unacceptable for operation. SRTC met with the scrubber vendor, Solid 
Waste Engineering, and Design Engineering, and a decision was made to 
make a similar modification to the CIF as was proven at the OCI'F. 

. - 

SRS has just been awarded approximately $500K from the Transitioning, 
Decommissioning and Final Disposition Focus Area to conduct a 
decontamination demo using the Corpex Nuclear Decon Process. 

Tank Farm disposal of the mercury-bearing Recycle Stream from the Defense 
Waste Processing Facility poses no significant safety issues for either Tank 
22H or Tank 50H. The study provides justification for transfer of Recycle 
Stream waste from upcoming facility testing. 

The following discusses hydrolysis rates for tri-n-butyl phosphase in the In- 
Tank Precipitation process. At full facility attainment, accumulation of an 
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organic layer in Tank 50H occurs at a rate of roughly 0.4 inches per year. A 
facility modification is recommended to avoid this accumulation. I 

EES has completed the design work for the Waste Tank Interior Video 
Inspection System. 

EES is continuing work on the Analytical Cell Upgrades for DWPF. 

GENERAL 
SRTC has prepared a total of 33 Baseline Change Control Packages during 
FY-95 and 26 of the packages have been approved by DOE. 

Continued use of the HAWTT is desirable from an economic standpoint. 
Serious gaps exist in the documentary record for the trailer, however. This 
task will reconstruct as much of the documentary basis as possible and assess 
the possibility of preparing a defendable Safety Assessment. 

The design and fabrication of vapor sampling system was completed. The 
system is now being tested and debugged. Two magnetically held 
thermocouples were installed in Tank 48 to support phase 1 of ROC Tests. 
The design and fabrication of tank annulus wall thermocouple installation tool 
was completed. 

Packaging and Transportation completed recent project milestones toward 
meeting a September, 1995 date for submittal of a revised S A R P  to DOE-SR. 
The milestones to complete structural analyses by 6/30/95 was satisfied. 
Packaging and Transportation presented a progress briefing to the customer 
on 6/26/95, and included excerpts from thermal and structural analysis 
results. 

The cool spot revealed during melter testing in the riser can be greatly 
reduced by modifying materials in the riser. 

A dynamic model of the melter pour spout was developed to help identify 
those operating parameters which could cause or affect oscillations in the 
pressure control system and subsequently, the glass pouring rate. Simple 
physical models were developed to represent separate parts of the system, 
and then combined to provide a dynamic calculation of .glass pour rate and 
system pressure. Comparisons with actual system response are awaiting - 
customer review. 

EES completed testing of the Disassembly Basin Vacuum System 
submersible electric pump at TNX. 

EES received bids from three vendors for the DWPF Melt Cell Manipulator. 
Technical evaluation of the bids to determine compliance with specification 
requirements is underway. 

EES and Analytical Laboratories Department (ALD) completed the installation 
of a S tate-of-the-& Automated Controlled-Potential Coulometer at the 
Safeguards Analytical Laboratories of the International Atomic Energy 
Agency (IAEA) in Seibersdorf, Austria. 
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Uuset Weld Develoument for Reservoir 
Fabrication - W. R. Kanne 

A task plan for loading twelve upset welded 
vessels and a report documenting 
nondestructive testing development for upset 
welds were written as part of the program to 
develop resistance welding technology for 
fabrication of reservoirs. The task plan, 
required for loading the vessels with tritium, 
specifies loading conditions and documents 
nondestructive and destructive tests that support 
the acceptability of the loading conditions. The 
task plan and its associated QA plan are 
circulating for approval. The report on 
nondestructive test development documents 
substantial work to develop a nondestructive 
method for determining the quality of solid-state 
bonds. Laser holography, laser vibrometry, 
and ultrasonics are the techniques being 
developed for bond quality. The techniques 
clearly differentiate between good (class 1) and 
poor (class 3 or 4) bonds and show promise for 
differentiating between good and moderate 
(class 2) bonds. 

The third meeting of the Solid-state Resistance 
Welding Task Group was held at Savannah 
River on March 29, 1995. DOE sites 
represented on the Task Group are Sandia-CA, 
Allied Signal Kansas City, and Los Alamos 
National Laboratory in addition to Savannah 
River. Reports from each site included a 
discussion of an opportunity for a plug weld in 
a storage test reservoir, the status of the Kansas 
City upset welder, and a comparison of 
production yields for GTA vs. upset welds. 
Special reports were made on Savannah River 
programs relating to Gleeble simulation, TEM 
analysis, fracture toughness, and Terrazzo 
reclamation. 

In a separate meeting in April, the application of - 
upset welding for joining a burst disc 
diaphragm to the body of a set of storage 
reservoirs was discussed in more detail with 
Los Alamos. This would be an application of 
plug weld technology, in use at Savannah River 
for reclamation welds (1/4 inch diameter) and 
the defense waste canister closure weld (5 
inches diameter). The burst diaphragm is an 
intermediate size of about two inches in 
diameter. An upset girth weld may also be used 
in some of the storage reservoirs. 

Mini-Manifold Suuuort 
D. L. Fish, W. J. Rogier 

Support has been provided to Tritium projects 
and operations personnel to further define the 
methodology which will be used for 
qualification of the mini-manifold. The system 
has been designed to be used for the loading of 
development reservoirs. However, the initial 
-reservoirs which were expected to be loaded on 
the mini-manifold (Focal Points) appear to be 
headed to LANL for loading/storage. 
Consequently, although we are proceeding with 
the designbuild efforts, the initial mission for 
the system is unclear at this point. The primary 
mission will probably be the loading of W76 
development units (Prototype and Life Storage) 
which are presently scheduled for loading in late 
CY96 and mid CY97, respectively. Another 
mission for which it may be used for is conduct 
of aging tests of burst disks and/or coupons. 
These uncertainties in types of units to be 
loaded along with the need for additional data 
on the performance of certain pieces of 
hardware, have made it somewhat difficult to 
design certain facets of the system, such as the 
load pressures, alarm limits, etc. The approach 
that has been taken has been to define the logic 
and then make our best estimate of where the 
alarms and controls should be set, recognizing 
that some changes will need to be made once a 
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particular mission has been clarified. One 
option which is being factored into the software 
alarms/controls logic is the number of units 
being loaded in any particular run. This will 
enable us to maintain alarms for critical load 
parameters independently of how many units 
are being loaded. 

W76 Product Realization Team 
D, L. Fish 

A major concern was raised at the May W76 
Acorn PRT meeting with regard to the 
availability of Environmental Conditioning 
capabilities in the complex to support the W76 
design efforts. In order to address the issue, 
two primary questions were asked: (1) When is 
the need date to support the program? and (2) 
when will facilities be available? Multiple 
promptings on my part failed to get the need 
date established at this meeting. Availability 
dates for the different pieces of equipment at 
SRS were relayed to the PRT and separately to 
the DOE-AL contact on the team to ensure that 
they were aware that installation of this 
equipment at SRS is currently "on-hold". 
Installation is on hold due to deferral of funding 
on the NNR project for this equipment until at 
least October 1995 while DOE-AL is addressing 
the Stockpile & Stewardship Management 
PEIS. Based on information provided by A. F. 
Riechman and H. T. Harris, the group was told 
that the purchase requisitions for the Thermal 
Shock, Drop Tester, Centrifuge and Vibration 
Table were on-going but that installation work 
is currently on-hold. Delivery of most of the 
equipment is expected by the end of Ey95. It is 
expected that installation could be complete by 
late 1997 if funding were turned back on by the 
end of the current fiscal year. Turning the effort 
on prior to this time would result in day for day 
improvements to the schedule. 

LANL has also stated that they can support the 
W76 Environmental Conditioning needs. 
According to Brad Meyer, they are not anxious 
to take on this mission. They currently have 
these capabilities available, although they are 
designed for much larger systems and have not 
previously been utilized for tritium testing. It is 
their position that the system could be used for 
tritium testing but that it may require as much as 
tertiary containment for conducting the tests. 
Since the systems are not set up for tritium 

testing, their preference would be for SRS to 
conduct the tests since we will need to establish 
the capabilities for the on-going surveillance 
mission. 

CleaninP Acorn Units - D. L. Fish 

The viability of analytical techniques has been 
established for analysis of impurities in support - 
of cleaning tests of Acorn units. These 
impurities include: carbon, nitrogen, oxygen, 
sulfur, and hydrogen. The results have been 
verified against standards and in some cases 
offsite analytical measurements. Establishment 
of this capability is necessary to support the 
Level 3 milestone associated with this work to 
measure C & N levels in cleaned and uncleaned 
Acorn units and was listed as an interim 
milestone for this work. Previously a flow 
cleaning capability was also established to 
support this work. It is intended that the initial 
tests which will be conducted will be designed 
to measure the sensitivity of the cleaned samples 
to air exposure. These tests will be initiated in 
the near future. 

Amlication Of Terrazzo Reclamation 
Weld To Ot her R e s e r v o i r s  - S. L. 
Murphy, D. W. Howard, G. P. Netzley 

A scoping activity was performed to evaluate 
the feasibility of applying the Terrazzo 
Reclamation Weld process to other weapon 
systems. Candidate reservoirs to be considered 
were: lM, 2M, LF-7, lK, 800,993 and 1041. 
The first screen applied to this list was whether 
the reservoirs were reclaimed. The 1041 is not 
reclaimed and therefore failed this screen. The , 

second screen was if the actuation of the 
reservoir would be affected by the weld cap. 
The LF-7 and the 1M-2M assembly passed this 
screen. The third screen is any interference the 
weld cap may cause with the next assembly. 
The height of the fill stem on the LF-7 is a 
controlled dimension such that it does not 
extend above the next assembly (bracket). 
There may be clearance in the next assembly 
foam of the 1M-2M assembly to accommodate 
the weld cap but the foam would require 
modification which affects weapon 
performance. Resolution of these issues will 
require further evaluation by the design agency. 

- 
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Function Test Facilitv (FTF) Startur, 
8 ta tu% (Project 4173) - Y.K. Lutz, 
G. M. Thomas, B. Wilson. P. L. 
Morgan . 

The Function Test Facility 0 will be used to 
function test Life Storage units, WR reservoirs, 
and other development units as specified by the 
Design Agencies. The current phase of the 
project adds the capability to function test 
Terrazzo units and enhances the capabilities to 
function test other units. 

The FTF was turned over to SRTC in December 
1994 from Construction to begin calibrations 
and testing. In March 1995, all baseline 
equipment calibrations were completed. These 
calibrations included manifold pressure 
transducers, thermocouples and thermocouple 
vacuum gauges, glovebox pressure transducers, 
pressure controllers, temperature controllers and 
valve positioners, and unit testing pressure 
transducers, thermocouples and thermocouple 
vacuum gauges. Testing involved the use of six 
procedures developed and implemented per a 
WSRC 5E style Startup Test Plan. After sub- 
system testing was complete, the results were 
reviewed by the Tritium Area Test Review 
Board and approved by the Tritium Engineering 
Department. To test the overall capability of the 
FTF, an integrated test was successfully 
conducted using a hydrogen/deuterium loaded 
3T with results comparable to current data 
WSRC has on 3T units. DOE-SR and WSRC 
ESH&QA provided oversight during the 
integrated test for startup. 

Training was conducted to qualify an engineer 
and a technician to operate the facility. Training 
for another engineer and technician is in 
progress. This training involved the completion 
of several generic courses plus two FTF 
specific classes and five on-the-job training 
sessions. The FTF engineer passed an oral 
board administered by Tritium Area 
management including the Facility manager and 
the technician passed an oral board administered 
by 232-H management and personnel. All 
phases of training were reviewed by DOE-SR 
and WSRC ESH&QA personnel for startup. 

A pre-assessment of the FTF readiness was 
conducted in March by Tritium Operations to 

ensure all items for the proposed Startup/RSA 
plan were completed. The initial RSA review 
was conducted in April with Tritium Operations 
fulfilling the role of team leader and Tritium 
Area managers and personnel conducting the 
review. The review used approximately 220 
lines of inquiry in 16 of the 22 functional areas 
defined in WSRC SCD-4. 
generated 11 1 Corrective actions of which 13 
were completed during the assessment period. 
Using very conservative criteria, 62 of the 
remaining items were assign as 'A' punchlist 
(required for startup) with the other 36 items 
assigned as 'B' punchlist (not required for 
startup, but still required for long term 
operation). All 'A' punchlist items were 
completed on schedule and the WSRC ORR 
initial assessment was conducted the fust week 
of June. The WSRC ORR generated 13 
findings from over 80 lines of inquiry. These 
findings resulted in 32 corrective actions, 28 of 
which are 'A' punchlist leaving 4 as 'B' 
punchlist. During the presentation of the initial 
review results to DOE-SR, the ORR board 
chairman characterized these findings as 
'tweaking' of operations, not major corrections 
of faults. The positive outcome of the WSRC 
ORR can be attributed to the thorough review 
conducted by Tritium Area personnel and the 
hard work by SRTC and DPD personnel to 
correct findings. 

The following are some of the operations, 
drills, tests, and simulations that were reviewed 
by Tritium Area, ESH&QA, and DOE-SR for 
the RSA and WSRC ORR: 

This review - 

0 

0 

0 

0 

1 0  

Four off-shift and two on-shift Emergency 
Preparedness drills. 
A WSRC 2s training drill - Response to a 
glovebox high activity during failure of 
automatic stripper/glovebox controls. 
Radiological Controls demonstration .of 
passing equipment out of the gloveboxes 
airlock and into the storage hood. 
Maintenance evolution of a monthly 
functional check of the gloveboxes oxygen 
monitors. 
Formalized operations: equipment status 
board, operator log, operator round sheets 
(beginning and end of day), and procedure 
compliance (alarm response, use of N/A, 
repeat backs, proper completion of steps, 

. - 
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use of procedure immediate changes and 
revisions). 
All phases of training. 
Sub-system and integrated testing. 
Tritium inventory control. 
All associated documentation. 

Current operations will involve the use of 22 
procedures. More procedures will be developed 
as new systems are tested. The Tritium 
Maintenance Organization has over ten existing 
and five newly revised procedures to complete 
preventative maintenance, calibrations, and 
surveillances on FTF equipment. The Master 
Equipment List for the FTF includes over 350 
items which references tracking numbers, 
technical data, and calibration frequencies. All 
equipment set points are controlled in the 
Tritium Area set point database. 

Completion of the WSRC ORR 'A' punchlist 
items are on schedule and declaration of WSRC 
readiness is expected by the milestone date on 
7/1/95. All 'B' punchlist items are also in 
progress and their completion is tracked with 
the Tritium Area Consolidated Tracking System 
(CTS). The DOE-SR ORR is expected to start 
during the first week of July. 

Fast Gas Analyzer DeveloDment 
R.A. Malstrom 

Raman and fast mass spectrometry are being 
compared for possible installation in the Tritium 
Facilities for function test analyses. A function 
test manifold was built and installed in SRTC to 
analyze non-radioactive analytes. Raman, using 
this manifold, was proven capable of analysis at 
speeds greater than 20 times/second. However, 
LANL requested that SRTC also evaluate mass 
spectrometry. Funding for a real-time mass 
spectrometer was approved during Ey95; a cost 
funded project was issued to procure the mass 
spectrometer. Specifications were developed 
and both UTI and Balzers bid on the mass 
spectrometer. Balzers was the only bidder 
which met all the specifications. The purchase 
order should be placed during June. The 
milestone for installation of the mass 
spectrometer is September 30. 

1 1  

Tritium ApinP of Palladium Nickel 
Allov Tnvestipated - J. S. Hiilder, 
D. E. Moseley, R. J. Stanley 

Palladium alloys are under investigation in the 
SRTC Materials Test Facility as candidate metal 
hydride materials for tritium storage and 
processing applications. Last year, a series of 
six (6) alloys were characterized, by collecting - 
tritium desorption isotherms at several 
temperatures, in their virgin or "as received" 
state and then put into room temperature storage 
fully loaded with tritium. After 321 days of 
tritium aging, the five (5) atom percent nickel 
palladium alloy [Pd(5 at.% Ni)] was removed 
from storage and evaluated again via isothermal 
measurements. 

The results are shown in the accompanying 
figure, where the pressure of tritium in 
equilibrium with the metal tritide is plotted 
against the metal tritide composition as a 
function of sample temperature. A virgin 
isotherm acquired at 65OC is shown for 
reference. Six (6) virgin isotherms were 
measured on this sample before it was put into 
storage. Four (4) aged isotherms were collected 
at the following temperatures and order: 50, 
65,30, and 5OoC. A comparison of the virgin 
and aged 65OC isotherms shows the 
development of a tritium heel and a lowering of 
the plateau pressure as a result of tritium aging. 
Otherwise, the aged isotherms are highly 
regular, with little increase in plateau slope or 
change in capacity. An apparent reversal of the 
tritium aging induced plateau pressure 
depression was observed to result from cycling 
(desorption followed by absorption). 

- 
In analyzing the data from the fist aged 
isotherm, the partial pressure of helium (3He) 
was subtracted from the observed pressure to 
give the partial pressure of tritium in equilibrium 
with the sample. This value was calculated 
from the daily amount of tritium in the gas 
phase and the tritium decay constant. The total 
pressure inside the sample vessel was found to 
decrease slowly with time, as the rate at which 
tritium leaves the as phase was slightly higher 
than the rate of He production in the gas 
phase. Tritium which decays in the solid phase 
is replaced by tritium absorbed out of the gas 
phase, while the decay in the gas phase 
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Tritium Desorp. Isotherms for Pd(5 at.% Ni) Alloy Aged 321 Days 
10000 

10 
0.1 0.2 0.3 

Composition 
produces two 3He atoms for each tritium 
molecule. This system was designed to 
maintain complete tritide loading (all b-phase) 
during storage, without experiencing an 
increase in pressure while on the shelf. 

The greatest concern with this sample is the 
tritium heel formation. It seems the 3He 
trapped in the metal tritide is creating highly 
favorable sites into which tritium absorbs. The 
trapped or heel tritium may be removed by 
exchange with lighter isotopes of hydrogen. 
This investigation is' continuing with the 
characterization of aged samples of the other 
palladium alloys in the series. 

YNi4.SAIO.S a nd Gd Ni4,SAlO.S Alloys 
W. C. Mosley, 

100 grams each of YNi4.5A10.5 alloy (Melt 
157) and GdNi4.5A10.5 alloy (Melt 158) were 
procured from Hydrogen Consultants, Inc. 
(HCI), for evaluation for compressing 
hydrogen to high pressures. It is thought t h2  

0.4 0.5 0.6 

the aluminum contents of these alloys will 
stabilize them against disproportionation that 
occurs with binary alloys at the high 
temperatures required to generate the desired 
high hydrogen pressures. Both alloys were 
made from elemental constituents by arc melting 
several times followed by homogenization by 
heating at 1125OC for four hours in argon. Both 
alloys were characterized by scanning electron 
microscopy (SEW with energy dispersive x-ray 
(EDX) analysis and by x-ray diffraction (XRD). 
Hydrogen absorption and desorption tests 
should be performed on these alloys to 
determine thermodynamic properties (plateau 
pressures and slopes and capacities) and 
structural stabilities at high temperatures and 
pressures. Results should be compared with 
those of Ca0.2Mm0.8Ni5 alloy. 

(T 1 M) 

, - 

HCI made YNi4.5A10.5 alloy .(Melt 157) 
containing 23.9% yttrium, 72.4% nickel and 
3.7% aluminum. SEM backscattered electron 
(BSE) images showed small amounts of two 
secondary phase within the primary phase. 

1 2  
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Only Ni, Y and AI were detected in the primary 
phase. XRD showed the hexagonal primary 
phase to have cell parameters of a = 4.90781 and 
c = 4.000A corresponding to a/c = 1.225 and a 
cell volume of 83.41A3. A dark, secondary 
phase in the form of stringers about lpm wide 
is present at about 1 volume percent (v/o) and 
contains mostly nickel and aluminum and small 
amounts titanium and yttrium. This phase was 
detected by XRD and is similar to Ni3AI. A 
bright, secondary phase associated with the 
stringers but present at <<lv/o contains 
tantalum and titanium along with Ni, Y and AI. 
XRD revealed a trace of yttrium oxide (Y2O3) 
that was not detected by SEM. 

The GdNi4.5A10.5 alloy (Melt 158) was made 
with 35.0% gadolinium, 63.4% nickel and 
1.6% aluminum. SEM/BSE images revealed 
about lv/o each of two secondary phases within 
the primary phase. Only the hexagonal rimary 

1.229; cell volume = 83.33A3) was detected by 
XRD. A dark, secondary phase in the form of 
stringers several micrometers wide contains 
mostly nickel and aluminum with small amounts 
of gadolinium, niobium and titanium. This 
phase is probably similar to Ni3AI. The other 
secondary phase was detected as bright, 
accicular inclusions several micrometers across. 
These inclusions contain mostly gadolinium and 
are thought to be from unreacted oxide 
impurities in the gadolinium constituent. 

phase with a = 4.909A and c = 3.993 R (a/c = 

The hexagonal unit cell volumes for 
Y N i  4.5 A 10.5 alloy (83.41A3) and 
GdNi4.5A10.5 alloy (83.33w3) are slightly 
smaller than that of Ca0.2Mmo. Ni5 alloy 

841 13). Thus, the hydrogen desorption 
pressures as functions of temperature for 
YNi4.5A10.5 and GdNi4.5A10.5 alloys are 
expected to be slightly higher than those for 
Ca0.2Mm0.8Ni5 alloy. The van't Hoff 
equation for hydrogen desorption by 
Ca0.2Mmo.gNi5 is lnP(atm) = 12.21 - 2.698 
CT(OK)/1000]. Ca0.2Mm0.8Ni5 alloy has been 
shown to disproportionate when heated at 
15OOC in hydrogen at a pressure of 400 
atmospheres. Because of the stabilizing effect 
of the aluminum in YNi4.5Ai0.5 and 
GdNi4.5A10.5 alloys, it should be possible to 

(83.84%13 for Heat 87059 and 84.10 H 3 for Heat 

use these alloys at higher temperatures and 
compress hydrogen to pressures above 400 
atmospheres. 

Failure of Life $to race Reservoir 
Tonya Dominguez, Herman Brown, 
Maybelle Daniel, Ed Majzlik, Kerry 
Dunn 

On 5/17/95, a secondary container was 
discovered to be indicating pressure via an 
installed pressure switch. The secondary 
contained two LF8 reservoirs which had been 
stored at elevated temperature since 1990. A 
procedure was revised for installing the 
secondary on the MTF manifold and performing 
a series of evacuations and flushes. Successful 
completion of the procedure returned the tritium 
gas to the 232-H process and prepared the 
container for opening. A sample taken from the 
manifold accounts for the gas in one reservoir 
although it is posible that both reservoirs have 
leaked partially. The container was transferred 
on June 15 to 233-H to be opened in the 
glovebox. Both reservoirs will be unloaded by 
233-H for further evaluation. 

LP-50 Bracket Weld Evaluation 
E. A. Clark 

The LP-50 package is used to ship tritium in the 
DOE Complex. The SRS Tritium Facilities 
have requested that a bracket be welded to the 
top of the containment vessel of the LP-50, to 
make the vessels easier to handle and to protect 
the valve. Helium has accumulated within the 
interior wall of the Type 304L stainless steel 
vessels from tritium diffusion and decay during . 
the long service life of the vessels. Research at 
SRS and the C-tank repair efforts have shown 
that welding on stainless steel containing helium 
can result in cracking in certain circumstances, 
due to helium agglomerating and forming 
bubbles at grain boundaries at the high 
temperatures and stresses during welding. 

A literature review revealed that the interior wall 
of the LP-50 vessel should not crack during the 
bracket weld, if the interior vessel wall 
temperature is kept below 500°C. Previous 
tests have shown that the amount of energy 
dissipated in the weld, termed "heat input", 
significantly influences the extent of under-weld 
cracking in samples containing helium. The 

- 
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bracket will be attached using a low-heat-input 
fillet weld on the outside of vessel, far enough 
away to prevent changes of the helium bubble 
size or separation near the inside surface. 
(Helium forms bubbles in metals when the 
helium concentration is high enough.) Further, 
it was recommended to keep the interior wall 
temperature as low as practical below 5OO0C, 
without compromising weld quality, to avoid 
helium induced cracking. 

Tritium Reservoir Exnloratorv Dron  
Tests - D. R. Leader, T. Reown 

An unpressurized tritium reservoir was dropped 
from an elevation of ten feet onto an unyielding 
steel surface for four of the five tests in this 
series. It was dropped ten feet onto the 90 
degree corner of an equal legged 3-inch x 1/4- 
inch stainless steel angle, resting on the 
unyielding surface for the fifth test. The last 
foot of each drop was photographed with a high 
speed video camera operating at 1,000 frames 
per second so the rate of fall and nature of the 
rebound could be analyzed. 

Because the reservoir is not aerodynamically 
stable, it was necessary to attach a light weight 
stabilizer to the reservoir at a point opposite the 
desired point of impact to keep it from rotating 
as it fell. The light weight stabilizer, maintained 
the orientation of the reservoir as it dropped, but 
did not significantly influence the rate of fall. 
This was demonstrated in two tests that used 
two identical golf balls as a stand-in for the 
reservoir. The first ball was dropped ten feet 
without a stabilizer and the second was dropped 
from the same elevation with a stabilizer; both 
golf balls were traveling at the same speed at the 
moment of impact. 

The same reservoir was used for each of the 
five drop tests, but a different impact point was 
specified for each test. The actual impact point 
for each test was at or near the specified 
position. A foam rubber pad about 1-inch thick 
was pulled over the unyielding surface during 
the reservoir rebound immediately after impact 
to prevent secondary impact. The reservoir was 
leak tested before and after each drop, and all 
leak rate test results were less than the required 
1x10-9 std. cc He/sec. 

Gross external measurements of the reservoir 
were made before and after each drop. The 
damage to the reservoir was only a small (less 
than 1/2-inch) flat spot on the body of the vessel 
at each point of impact. The stem was bent to 
an "S" shape when the impact point was the end 
of the stem. 

A test report has been published and all of the 
test results including the data sheets, post drop 
photographs of the vessel and the high speed 
video of each drop have been delivered to the 
customer. 

Hvdride $to rape Vessel - M. R. 
Duignan 

In support of Tritium Engineering (TE) the 
Experimental Thermal Fluids (ETF) Group has 
been tasked to design, procure, and possibly 
test a vessel to store tritium in a titanium matrix, 
called the Hydride Storage Vessel (HSV). This 
effort is to produce several prototypic storage 
vessels that can be subjected to many different 
tests. An approved vessel design will be used 
to produce many vessels to store tritium. 

A final design for a HSV prototype is pending 
approval. Changing customer requirements 
have necessitated further documentation. One 
of the requirements for the HSV is for the 
vessel to be constructed to Section VIII of the 
Boiling and Pressure Vessel Code of the 
American Society of Mechanical Engineers. 
The Code requires that vessels be equipped with 
a pressure relief device, except under 
demonstrably justifiable cases. Currently a - 
waiver is being sought for the pressure relief 
device, and in support of this issue, the ETF 
group has submitted documentation to show the 
maximum stress that the HSV can withstand 
under design conditions and under a certain 
accident condition. This task is still on track to 
receive production vessels by October 1, 1995, 
however, the prototype fabrication has been 
delayed. 

Lon? Term Tritium Storape 
J. E. Klein, L. K. Heung, 
J. R. Wermer 
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Due to the reduction of the nuclear weapons 
stockpile, the excess of tritium returned from 
the field will exceed facility process storage 
capacity. A hydride storage vessel (HSV) using 
titanium is being designed to store the excess 
tritium while it awaits reuse. CHTSPTG has 
been asked to develop an experimental program 
to evaluate HSV absorption and desorption 
conditions needed for plant operations. Helium 
retention/release rates will also need to be 
investigated. 

Testing of activation, absorption, desorption, 
isotopic exchange conditions, and air ingress 
tests will be performed on bench scale beds and 
verified on a full-scale prototype. Titanium rod, 
1/4 inch in diameter cut into 1/4 inch lengths, 
has been procured for use in the prototype 
vessels and is currently being tested in bench 
scale beds. 

Preliminary Ti activation tests have been 
conducted on samples of the cut rod by heating 
a sample bed at 600°C for over 15 hours under 
vacuum. The sample is allowed to cool and 
then exposed to protium or deuterium to hydride 
the material. To date, the samples need to be 
heated to about 4OOOC before hydriding takes 
place on the first exposure to hydrogen. 
Hydride cycling of the material is in progress to 
determine if the material can be made to absorb 
hydrogen at ambient temperature. These test 
results will be compared to other forms of 
titanium metal on ease of activation and loading 
of the HSVs. 

Visit To Mound Facilitv - K. A. Dunn 

Personnel from SRS visited Mound June 8, 
1995 to review records from A vault for transfer 
to SRS. Approximately 55 of the records were 
identified as records for transfer to SRS. These 
records are pertinent to the Gas Transfer 
Systems (GTS) Mission that SRS was 
originally directed to transfer from Mound. 
However, rather than transferring the .GTS 
records identified in the safe walk-throughs and 
in the vault to SRS, DOE-AL has directed that 
they be transferred to LANL. For SRS 
personnel to receive any of these GTS 
documents, a request must be made to LANL to 
make copies of the documents. A list of GTS 
documents to be requested is currently being 
formalized. 

Mound personnel stated that a shipment of GTS 
(RD&T) units were sent to LANL during the 
week of June 5. Two employees from Mound 
will go to LANL to assist in the unpackaging of 
the secondary containers, which house the 
units, from the UC-609 shipping containers. 
Finally, DOE-AL has provided the funds 
necessary for Mound to resume their tritium - 
operations for unloading W-87 reservoirs. 

Reservoir Su rveillance 0 II e r a t i o n s  
l . 4  - S. L. Murphy 

SRTC/CHTS provides program coordination 
for the RSO mission at SRS. Recent issues 
included verifying hardware to support the 
Non-Nuclear Reconfiguration, the identification 
of components required for evaluation testing of 
weapon systems in the enduring stockpile, 
notifying Design Agencies of hydraulic burst 
test capability at SRS, and attending the W62 
Stockpile Evaluation Program Review Meeting. 

Reconfipuration Pilot P r o d u c t i o n  
Propram Definition (R-PPPDl - M. H. 
Murphy 

To support evaluation testing and the associated 
hardware requirements for the Non-Nuclear 
Reconfiguration (NNR), DOE-AL has 
developed the R-PPPD. This list of hardware 
includes parts for reservoir assemblies and 
testing that are to be supplied by other 
production agencies, or maintained at the 
Tritium Facility. The R-PPPD was recently 
revised by DOE-AL with input from the 
production agencies, including SRS. During , 

this process, discussions with M. H. Murphy, 
Tritium Operations, have revealed that many of 
the R-PPPD parts were ordered and some have 
already been received. 

- 

Identification and Procurement .of 
Components Rewired to Perform 
Function Tests o n WR Svste ms - J. E. 
Casey, J. V. Cordaro, Y. K. Lutz 

SRTC/CHTS/EES personnel participated in a 
multi-discipline team to identify components 
required for function test of reservoirs in all the 
weapon systems in the enduring stockpile. The 
resulting database identifies the weapon system, 
list the components and number required to 
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support testing that weapon system and the 
supplier of the components. 

Hvdraulic Burst Test Capab ility 

SNL/NM and LANL were notified of the 
hydraulic burst test capability coming on-line at 
SRS in 9/95. They were advised to identify any 
reservoirs needing burst testing into the 
unloading queue. SNL/NM had no units 
requiring testing. LANL is in the process of 
verifying serial numbers of units that they 
would like to test. These units will be requested 
through DOE-AL. 

JV62 Stockpile Evaluation Propram 
Review Meeting 

The W62 Stockpile Evaluation Program Review 
Meeting was held at DOE-AL on April 13, 
1995. S .  Murphy presented an overview of the 
RSO program at SRS, schedule of activities, 
and tentativie test schedule. Impact of the 
"deferred" facilities on schedules was 
emphasized. There was some discussion 
among attendees regarding the deferred facilities 
and impact on reliability. 

Palladium M e m b r a n e  R e a c t o r  
Demonstration Feasibilitv - A. S. 
Poore, J. E. Klein, J. R. Wermer, T. 
Motyka, D. A. Dauchess 

A meeting held at LANL during the Tritium 
Focus Group (4/95) focused on how SRS can 
support ITER tritium milestones. The 
Palladium Membrane Reactor (PMR) is a Los 
Alamos process designed for ITER to recover 
elemental tritium from a tritiated water stream 
using the water-gas shift reaction. Scott Willas, 
the Tritium ITER Home Team Leader from Los 
Alamos has requested SRS to demonstrate the 
technology using Tokamak effluent. These 
zeolite beds, filled with tritiated water from 
Princeton Plasma Physics Laboratory, are 
already scheduled to be processed by 232-H 
over the next 2 years. Representatives from 
Tritium (Bob Pedde) and DOE-SR (Bruce 
Wilson, Wayne Richardson) were present 
during these discussions and were supportive of 
SRS doing this work. A coordinated effort 
between SRTC and Tritium Engineering has 
been initiated to determine the feasibility of 

testing this system within available funding 
restrictions. 

A team of SRTCKHTS personnel and Tritium 
engineering have prepared a process schematic, 
evaluated technical issues, and prepared a rough 
cost estimate. The PMR would be located in the 
232-H Recovery Line, replacing a Mg-bed - 
currently in the process. The design basis of 
the PMR is to process the tritiated water at the 
same rates as the current process. Technical 
issues focus primarily on the effects of CO on 
the 232-H process. A rough cost estimate 
(materials and construction costs only) is 
approximately $100,000. This estimate 
assumes that the PMR will be provided by 
LANL at no cost. Personnel (design) and 
operating costs were not estimated at this time. 

Tritium management has proposed the 
Palladium Membrane Reactor (PMR) 
demonstration to DOE, but additional cost 
information is needed prior to a DOE 
commitment. Tritium and DOE would then 
require a commitment from LANL to provide 
the PMR, along with cost and schedule 
information. 

The PMR demonstration provides several 
benefits to the SRS Tritium Facilities by 
proving a new technology for recovering tritium 
from tritiated water and reducing radioactive 
waste. Once demonstrated, the PMR could be 
used to process all 2-beds at a significant cost 
savings to SRS and potentially be used to 
process tritiated water from other sites in the 
Weapons Complex. - 
Tritium Suppo rt - Joe Cordaro 

EES is continuing to support the new Function 
Test Facility (FTF). EES, working with SPS, 
has completed the volume calibrations of all key 
tanks and piping inside of the Bell Jar. EES 
completed calculations for flow restrictors in the 
gas supply line to the glove box and fabricated 
the flow restrictors. The action was based on 
findings from the ORR. EES procured and 
received a portable tritium monitor for fmding 
tritium leaks in the FTF glove box. 

At Tritium's request, EES is performing 
stability testing on the Replacement Tritium 
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Facility Seismic Trigger Confinement System 
(STCS) triggers. EES has set up chart 
recorders, temperature sensors, and laser 
positioning sensors to monitor drift of the 
triggers. 

EES, working with Tritium technical, completed 
stack integrity testing of the 233-H Tritium stack 
monitoring system using SF6. The testing 
revealed a small leak in the sampling system 
which was repaired. 

EES has completed design and fabrication of 
hardware to support the loading of 981B units. 
This work was completed on a rush basis. 

Non-Nuclear 
Cordaro 

Recon f i  pu ra t i on - Joe 

EES is responsible for the design and 
fabrication of three Kanne skids which will be 
used in conjunction with the new Environmental 
Chambers in 232-H. The skid design includes 
a Kanne chamber, flow meters, miscellaneous 
piping, valves, blowers, filters, and fittings. 
The fabrication of the skids is complete. Once 
as-built drawings are complete, the hardware 
will be ready for installation into 232-H. The 
Kanne skids will monitor for tritium and alert 
personnel of any increase in activity. EES met a 
DOE milestone for the issue of the Request For 
Proposals for the Kanne recorders. The work 
was finished one month ahead of schedule. 

EES completed all DCF's for the Hydroburst 
design and is scheduled to complete as-built 
drawings by the first week of July. EES met a 
major milestone by completing turnover of the 
Hydroburst system to Tritium Operations on 
May 26. Only a few B punch-list items remain. 

EES has completed the design, fabrication, and 
assembly of the Mini-Manifold for RTF. SPS 
completed leak testing of the manifold on June 
26, and volume calibration and flow testing will 
follow. EES was requested to expedite the 
schedule by more than four weeks. Delivery of 
the manifold to Tritium Construction is 
scheduled for July 7, and the manifold will be 
ready for production operation by mid- 
September 1995. 

\ 

. I  
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SEPARATIONS 
Dibutvl PhosDhate Content in Tanks 

Kyser, K. J. Kalbaugh, 
995 a nd 9 . 6  - J. H. Gray, E. A. 

One of the mechanisms postulated for the 
presence of plutonium-phosphorus (Pu-P) 
compounds in Tank 9.6, is the source of 
dibutyl phosphate (DBP) which exists in Tank 
9.5. Previous analysis of the diluent wash in 
9.5 found over 200 ppm DBP in the organic 
phase. During aqueous transfers of washed 
solution from 9.5, any organic entrainment 
would introduce DBP and possibly Pu-DBP 
to 9.6. 

Since DBP has a greater solubility in aqueous 
than tributyl phosphate (TBP), a second 
source of DBP in 9.6 is the aqueous in 9.5. 
Samples from both 9.5 and 9.6 have been 
taken and are being analyzed for phosphorus 
content. 

Analysis of aqueous samples from 9.5 and 
9.6 by Inductively Coupled Plasma (ICP) 
found 41.5 and 41.2 ppm phosphorus, 
respectively. This phosphorus content 
calculates to a maximum of 281 ppm DBP in 
9.5 and a maximum of 279 ppm DBP in 9.6. 

A second method of analysis for the 9.5 
sample used Ion Chromatography (IC) to 
detect 250 ppm DBP. The sensitivity of IC 
for phosphate ions (inorganic phosphorus) 
was insufficient to determine how much 
inorganic phosphorus was present. An 
alternate method involving 2-ethyl hexanol 
extractions is being used to separate organic 
from inorganic phosphorus. 

Plutonium Ceramic - D. G. Karraker 
and W. G. Ramsey 

A process for dissolving powdered materials 
in the F-Canyon could lead to canyon 
processing of powdered Pu-bearing residues, 
such as RFP incinerator ash or FB-Line glove 
box sweepings. Nuclear safety 
considerations restrict a charge of powdered 
materials for a canyon dissolver to a sub- 
critical mass. However, if the materials can 
be fixed in a homogenous matrix, the 
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dissolver charge can be safely limited by the 
final Pu concentration of the dissolver 
solution, a factor of ten or more greater than a 
sub-critical mass. 

This study aims to find an oxide that will 
dissolve Pu02 and incorporate Pu onto a 
matrix that will dissolve at the same rate as the 
Pu. Attempts to react Pu02 with B2O3 were - 
unsuccessful, but Pu reacted with a Fe2O3- 
P2O5 frit to form a compound amorphorus to 
x-ray, but probably a Pu phosphate. Further 
studies are described below. 

Pu02 was fired at 1 100°C with FePO4 frit at 
14% and 25% loadings to form a glass. The 
x-ray diffraction pattern showed only 
amorphous structure for the 14% material; no 
Pu02 was found in the pattern. The 25% 
material showed weak Pu02 and Pup207 
lines. This material was re-fired at 1100O with 
Na2C03 added to make 10% Na20 in the 
glass; the x-ray now showed no Pu02. 

Dissolving tests on these glasses found them 
essentially insoluble in 12M HNO3-0.2M HF 
after heating for 8 hours. A powdered sample 
was 30% dissolved after heating for 8 hours 
with 15M HNO3-0.2 HF. Powdered material 
was dissolved by first heating with 10M 
NaOH to convert the phosphate to hydroxide 
and then dissolving in 6M HNO3. 

The Na20-Fe203-P205 glass was attacked 
by 12M HNO3-O.2M HF at room temperature 
to yield a brown solution and a white sludge. 
Analysis of the solution is in progress. 

Dissolution of Plastic BaPs for $$&e 
P r o c e s s i n ?  - J. H. Gray, R. A. 
Pierce, K. J. Kalbaugh, J. D. Clark 

An alternate flowsheet is being studied which 
will permit the processing of sand, slag, and 
crucible (SS&C) in F-Canyon instead of FB- 
Line. As part of the flowsheet development, 
studies are being conducted with acid-soluble 
plastic bag materials which might replace 
insoluble PVC and polyethylene. Previous 
experiments selected nylon as the material of 
choice, and conducted an initial bag 
dissolution to create a “stock” solution for 
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subsequent testing. Current tests are aimed at 
demonstrating that dissolution of the plastic 
bag will not cause problems in F-Canyon 
solvent extraction and solvent washing 
processes. 

The frst series of extraction and strip pickup 
tests, involving plant 906 solvent and second 
plutonium cycle 2AF feed containing acid- 
soluble plastic bag material, has been 
completed. The purpose for these tests was to 
determine if dissolved organic material could 
or would have a negative impact on 
subsequent solvent extraction operations. 

Results from a single batch extraction step 
found most of the plutonium had extracted 
into the organic phase and left behind in the 
2AW aqueous waste 0.035g PuAiter, or about 
one percent of the feed plutonium. These 
results indicate no obvious reduction in 
extraction efficiency due to the presence of 
dissolved organic bag material. 

The organic 2BF solution was then contacted 
with nine 2BX acid strip solutions (simulating 
nine strip stages) to remove plutonium from 
the organic phase. Analysis of the 2BW 
organic solution following nine strip stages 
found 5.5~103 dpm alpha/ml remaining. This 
result indicates the presence of organic bag 
material, if extracted by the organic with the 
plutonium, did not prevent plutonium from 
being stripped. 

Following nine strip steps, remaining 2BW 
organic was carbonate washed to remove 
plutonium and organic complexants. 
Although carbonate wash solution removed 
some plutonium, the ossible alpha cross 
contamination at the IO! - 103 dpm alpha /ml 
level prevented meaningful information from 
being obtained. 

The results so far indicate no negative effect 
has been observed and they have helped to 
define additional experiments with dissolved 
bag material. The next series of experiments 
will involve Gas Chromatographic-Mass 
Spectrometry (GC-MS) determinations of 
molecular weights for organics present in 
nitric acid feed, which organics extract, and 
which are scrubbed in the carbonate washer. 

Subsequent studies may involve additional 
extraction and strip pickup tests, possible use 
of mini-banks to perform second plutonium 
cycle solvent extraction operations, and use of 
carbonate and/or alumina scrubbing to remove 
degraded organics. 

MixinP in Ca nvon Tanks - Solids- 
S u s p e n s i o n ,  - N. M. Hassan and - 
Yvonne Simpkins 

Criticality Engineering Group (NMPD) has 
been performing nuclear criticality safety 
analyses for F and H canyon tanks. Typical 
analyses quantify the maximum safe solids 
mass in the tanks by assuming that the 
installed paddle agitators are providing 
sufficient power input to uniformly disperse 
the fissile solids in bulk solutions and the 
sampling system presently used is capable of 
providing representative samples in tanks 
known to contain fissile solids. However, no 
documentation is available to justify that the 
installed agitation/sampling system in the 
canyon vessels are capable of providing 
complete and/or homogeneous suspension. 

A brief experimental study of the quality of 
mixing for solids suspension in an aqueous 
phase was completed and documented in a 
report WSRC-TR-95-0258 soon to be issued. 
In the study, experimental measurements were 
provided for local solids concentration as a 
function of those variables that are capable of 
adjustments in the full scale: namely impeller 
speed, height of the total liquid, and number 
of impellers on the shaft. Acceptable total 
liquid levels and minimum impeller speed for 
just complete suspension.of solids in the 
agitated liquid level were established for the 
full scale operation. Solids concentration 
profiles both in the axial and radial directions 
were examined and some recurring trends 
were identified. 

. -  

The experimental data for both solids 
suspension and liquid-liquid dispersion are 
sufficient to draw conclusions on the quality 
of mixing in the canyon tanks. However, any 
conclusions reached are dependent on the 
accuracy of the sampling technique. So far 
two different methods have been used to 
obtain samples from the agitated tank, In the 
liquid-liquid dispersion, samples were 



Progress and 
Accomplishments 

withdrawn by vertical tubes whose horizontal 
tips or openings were positioned in turn at the 
various sampling locations; the withdrawal 
velocity in the sampling tubes was maintained 
at 0.38 dsec .  We found that only 11.5% of 
the data points reached the overall (mean) 
organic phase concentration (i.e. 8% vol.). In 
the solids suspension study a true grab 
sampler, of the type used widely in academia, 
was used. After analyzing 483 measurements 
of the local solids concentration, only 42 
individual values reached 1 wt% or more, 
even though the mean concentration of the 
solids in the tank was 1 wt% throughout. 
This suggests that the above sampling 
techniques and other "intrusive methods" that 
resemble them in principle are generally 
inadequate to sample effectively in the 
complex canyon tank geometry. Thus a more 
rigorous sampling technique such as using 
optical devices needs to be explored. 

Sena rations Suppo rt - Jim Wong 
EES gave three demonstrations of the prototype 
Bagless Transfer unit to Ambrose Schwallie; A1 
Williams, 94-1 Research Committee Chairman 
from DOE-HQ; and Bob Maher, VP and 
General Manager of Defense Programs. 

Interest from the DOE complex has accelerated 
on the EES Bagless Transfer Program. In 
support of sharing this technology with other 
DOE sites, EES has sent to LLNL and LAM, a 
design package consisting of complete shop 
drawings of the existing prototype unit, copies 
of PO'S for all commercial equipment used on 
the existing system, and a Tech Transfer 
Brochure. 

In support of the new FB-Line Bagless 
Transfer, seven canisters welded with the EES 
Bagless Transfer were leak and burst tested to 
help establish a baseline for container 
capabilities. This information will be helpful in 
developing a complete Welder Qualification Test 
by the Weld Engineering Group of ASET. Two 
methods of modifying the welder to have a 
snap-in tungsten tip have been identified and 
will be tested soon. The vender search for a 
complete commercial rail table system is 
complete, and a vendor has been selected. 

EES conducted a program review of the SNF 
Storage Vault Program with site DOE and Larry 
Wolford from DOE-HQ, ProgramProject 
Manager for the SNM Repackaging and Storage 
Facility. The meeting was considered a success 
by local DOE and our Separations customer in 
that Mr. Wolford left with a greater appreciation 
for the complexity and expertise requirements 
(Calorimetry, Digital Radiography, Bagless 
Transfer, etc.) of the program that EES is 
capable of handling. 

EES was requested to design a replacement 
portable alpha Constant Air Monitor (CAM) by 
Separations Engineering (SE) as a corrective 
action to previous H-Canyon Occurrence 
Reports regarding CAM malfunctions and false 
alarms. On June 6, a formal design review was 
held with participants from SE, Health Physics 
Technology, and EES. The design objectives 
and features were discussed, and an operational 
demonstration of the prototype was given. A 
design functional testing criteria document has 
been developed by SE, and a test procedure will 
be created by EES to document the design 
qualification testing. Laboratory and field 
facility testing will be conducted on the new 
prototype. 

EES is progressing with the Am/Cm program. 
Design of the off-gas, fluid feed, and fiit feed 
systems for TNX is 90% complete with 
fabrication scheduled to begin in July. The first 
melter will be delivered in the third week of 
July. Design has begun on systems to be 
installed in the MPPF. 
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Alyal Problem in F and H Retention 
Basin% - E. W. Wilde 

The Biotechnology Group has been assisting 
High Level Waste Management and the Effluent 
Treatment Facility with algal blooms in the F 
and H Retention Basins. These high 
concentrations of algae in the basins during the 
last month have caused elevation of the pH in 
the basin water whicH is poorly buffered (low 
alkalinity and hardness). The conventional 
method of acid control (addition of nitric acid), 
only exacerbates the algal problem since it 
produces an additional nitrogen compound 
which the algae need for growth. Alternative 
solutions, eg. groundwater dilution, or 
alternative acids are being tested. 

Mitipation Action Plan Activitv. Pen 
Branch - E, A. Nelson 

The SCUREF project collecting data on reptiles 
in the Pen Branch corridor is yielding good 
early season data. Several unusual species have 
been caught and a large number of turtles are 
being caught and turned over to SREL for 
identification prior to release.This work is being 
conducted as a thesis project in the Forest 
Resources Department at Clemson. 

A meeting of all interested research parties who 
are working in  Pen Branch was held to 
coordinate and optimize data collection in Pen 
Branch. A field trip was conducted to identify a 
set of "core sampling locations" that all patties 
will examine within their projects. This will 
provide a more complete ecological description 
of the areas and allow some modeling to inter- 
relate the various components. Disciplines 
involved include, herpetologists, ichthyologists, 
entomologists, plant physiologists, 
hydrologists, ornithologists, soil scientists, and 
foresters representing SRTC, SREL, SRFS, 
SEFES, USC-Aiken, USC-Columbia, and 
Clemson. 

Assistance to Reactor Enpineerinp for 
in situ Bioremediation of 108-3s Diesel 
$torape Sites - K. H. Lombard, J. A. 
Kastner, T. C. Hazen 

A Soil Corrective Action Plan has been prepared 
for the closure of the 108-3s Oil Storage 
Facilities. SRS change control approved W 9 5  
funding of the project this month. The plan is 
being submitted by EPD for approval by 
SCDHEC. Site characterization will begin in 
July with final remediation startup by the end of 
September. 

River Wate r $hut-down Environmental 
ImDact St atement - J. B. Gladden, K. 
L. Dixon, R. A. Hiergesell, K M 
Jerome, F. A. Washburn 
J. Cardoso-Net0 

Five monitoring wells will be installed in 
support of the Environmental Impact Statement 
for the River Water Shutdown of Par Pond. 
These wells will be used to determine water 
level measurements and groundwater flow 
patterns. These water table wells will be 
installed using cone penetrometry. A scoping 
meeting has been held and the Site Use/ Site 
Clearance permits are in process. Drilling is 
scheduled to start in September. 

Assistance to DWPF for Biodemadation 
of Waste Streams - C. B. Fliermans 

Assistance will be provided to DWPF on 
developing biotreatment systems to effectively 
handle nitrophenols in HLW going to the 
DWPF. These easily biodegraded compounds 
can be effectively treated in NLW since bacteria 
are not effected by high levels of radiation. 

Microbial Induced Co rrosion Stud ies of 
Foreipn Fuel Rods - C. B. Fliermans, 
C. J. Berry - 
Liquid samples from the RBOF basins were 
prepared for microbiological analysis of 
possible microbial induced corrosion (MIC). 
Water samples from the basin have already 
shown that the bacteria present are able to use a 
larger number of organic carbon sources for 
growth than normal. A bacterial community may 
have developed that can live on the low nutrithts 
that are present in this water, thus increasing the 
possibility of microbial induced corrosion. 

Modifications to Diesel Generator 
Permits - J. Stewart 



Progress and 
Accomplishments 

In connection with an air permit modification, 
emissions of criteria pollutants were modeled 
for two diesel generators located in Central 
Shops: The air permit modification related to 
hours of operation, which were being increased 
to 13 and 17 hours a day. The dispersion 
analyses for sulfur dioxide, total suspended 
particulates, particulate matter below 10 
microns, carbon monoxide, and nitrogen 
dioxide showed that the contributions to site 
boundary ambient concentrations of the criteria 
pollutants would be insignificant. 

SUPP ort for EmerPencv Ser vices 
Denartment - C. H. Hunter 

The SRS Emergency Response Organization 
(ERO) has recently been down sized and 
reorganized. As a result, operating procedures 
used by the ERO are being revised. The 
restructured ERO identifies one position for 
meteorological and dispersion modeling 
support. Comments were provided on the draft 
procedure, which defines the activities of this 
and other positions involved in consequence 
assessment support for the ERO. 

Swamn Hvdrolopic Modeling - K. Chen 

A report (SRT-ETS-950471) was written to 
present results from a hydraulic model of the 
Savannah River swamp along the SRS 
boundary. This work demonstrates that ETG 
can model two-dimensional surface water 
hydrology for swamps, lakes, reservoirs, and 
estuaries. Flow velocities and water surface 
elevations calculated from this hydraulic model 
can be used to model pollutant transport to 
support emergency response efforts and 
environmental restoration work. 

Infrared Radiometer - R. J. Kurzeja 

A successful test of the infrared radiometer 
controller was conducted in May. The controller 
permits computer-controlled movement and 
adjustment of the radiometer position. This 
mechanism will be used to obtain measurements 
of upward and downward short and long wave 
radiation at the Climatology Site. 

$RS MeteoroloPical Data Display 
G. L. Snyder 
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Revisions to the current SAM meteorological 
data display have been completed to the 
specifications requested by ESD. These include 
meteorological data from all site met towers and 
climatology instrumentation. The “SRS 
Meteorological Data Display” is now in its 
testing phase. This will be two weeks in 
duration giving the customer an opportunity to 
request changes and inclusions to the finished - 
product before acceptance. This is being funded 
through a WAD from ESD. 

Dosimetrv Technical Sumo ra 
A. A. Simpkins, G. T. Jannik, 
and W. H. Carlton 

Technical support of EDGs dosimetry function 
for this month included: 

Performing LADTAP XL analysis for F- 
Area release 
PeIforming CAP88 analysis for E-, F-, 
and H- Area releases 
Modeling A-Area ground release for 
NESHAP 
Modeling Building 779-A releases for 
NESHAP 

AXATR890 Enhancements 
A. A. Simpkins, G. T. Jannik, 
and W. H. Carlton 

Current AXAIR89Q enhancements include: 

improved dispersion coefficients 
groundshine exposure pathway with 

All of the above items have been incorporated 
into the code. Verification is complete for the 
individual and population dose calculations. An 
Excel spreadsheet was created to verify the 
changes. The new, verified version of 
AXAIR89Q should be available for release 
during the summer. Three reports will be 
released with the new version: verification 
report (80% complete), user’s manual (80% 
complete), and a report discussing the expected 
impact on dose calculations (10% complete). A 
training course will inform all users of the 
changes and expected impact on calculations. As 
always, previous versions of AXAIR will be 
maintained by EDG and can be accessed as 
needed. 

95% dose calculations at user distances 

plume depletion. 

- 
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Second-Generation Tritium Effluent 
Water Monitor - K. J. Hofstetter 

The TEWM-2 installed in 400-D process sewer 
continues to operate successfully. Technicians 
monitor the performance daily by recording 
sensor readings and performing water quality 
analyses. Custom designed, reusable resin 
columns are now installed to permit an 
expanded choice of ion exchange resin media. 

Pond C Studv with Underwate r HPGe 
Detect0 r - W. G. Winn 

A final report on the Pond C study with the 
underwater HPGe detector is being written. The 
experimental work was performed in 1992- 
1993, with a preliminary report issued to DOE 
in February of 1993. The final results are in 
general agreement with the preliminary ones, 
where minor differences are due to refinements 
in the analysis. For example, the final Cs-137 
inventory for Pond C is 4.5 -1- 0.8 Ci as 
opposed to a preliminary value of 3.9 k 0.7 Ci, 
where the difference is due to the finer pond 
area integration mesh used in the final 
calculation. A paper on ETS underwater detector 
programs, including the Pond C studies, will 
soon be published in the Journal of 
Radioanalytical and Nuclear Chemistry. 

166% HPGe Detector - W. G. Winn 

The new 166% HPGe detector in the 
Underground Counting Facility was inspected 
and accepted by SRTC Safety and Projects 
Management on May 18,1995. 

Marinelli beakers are being sought for this 
detector to optimize soil and vegetation sample 
counting. No Marinelli has been identified as 
being large enough to accommodate the 4.75- 
inch diameter endcap, and it appears that a 
special order may be required to have them 
fabricated. 

The detector has exhibited a small Cs-137 
background of 3.4 cph for its 661-keV gamma 
peak. Efforts to clean the detector and shield 
surfaces did not reduce this background, 
although evidence suggests that the lead 
shielding is at fault. For example, the 90% 
detector, when shielded with the same lead 
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stock, had a comparable Cs-137 background 
(considering its lower efficiency) of 1.7 cph, 
which disappeared when surrounded by the 
different lead used in the active/passive shield. 
Closer investigation revealed that the 20% and 
25% detectors also had comparable rates at -0.4 
cph, although observation of such low rates 
required exceptionally long counting. Efforts are 
underway to optimize the performance of the - 
new detector by seeking cleaner shielding. 

Sanitary Landf i l l  Groundwate  r 
Bioremedia ti on 0 ut imization Test 
T. C. Hazen, K. H. Lombard, M. M. 
Franck, D. Altman, J. D. Young, C. J. 
Berry, F. A. Washburn, J. Santo 
Domingo, C. B. Fliermans, J. 
Shappell, N. O'Halloren 

Field extractiodinjection campaigns for air and 
nutrients began at two sites in the SRS Sanitary 
Landfiil. Varying concentrations of gaseous 
nutrients at different air flow rates will 
determine the best parameters to provide 
maximum stimulation of indigenous bacteria to 
degrade contaminants in the ground water and 
soil. These studies will optimize the final 
design of the ground water treatment system for 
the landfill. 

Detailed three-dimensional flow a n  d 
contaminant transuort modelinp of the 
Old Burial Ground - M. Harris, 
P. Thayer, A. Smits, J. Haselow 
G. Flach, L. Hamm 

A detailed, three-dimensional contaminant 
transport model of the Old Burial Ground has 
been developed. Initial numerical runs have . - 
produced promising simulations of past tritium 
discharge to Four Mile Branch. The model is 
currently being refined and evaluated through 
comparisons to various field data. Following 
calibration, the model will be used to predict 
future tritium discharge to Four Mile Branch 
under various remediation alternatives including 
no action and capping. 

Nasce nt State Hvdrodec hlorina tioq 
JNSH) of TCE/PCE 
M. Meyer, B. Looney 

Hydrodecholorination is a chemical process in 
which chlorine atoms are replaced by hydrogen 
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atoms. The nascent state hydrogen (hydrogen 
radical) can be generated by an in-situ reaction 
of a metal (e.g. Zn, Ni) with a dilute mineral or 
organic acid. This technology has been used to 

di c h o 1 or0 d i p h e n y 1 tri c h lore t h a n e (D DT) , 
dicholorodiphenyldichlorethylene @DE), and 
hexachlorobenzene (HCB). 

r e d u c e  t h e  t o x i c i t y  o f  

SRK Environmental has proposed using 
Nascent State Hydrodechlorination for the 
remediation of DNAPL. To further evaluate this 
technology as a cost-effective measure for the 
detoxification of DNAPL, ESS has developed a 
statement of work for small-scale experimental 
testing. Based on the success of bench-scale 
studies, ESS may pursue further field 
demonstration activities. 

The statement of work and purchase requisition 
was submitted to the FPE on June 1. Financial 
review and FPE approval was complete on June 
19 and the requisition was hand-carried to the 
buyer. 

Acauisition of hvdrolopic information 
from 2-inch monitor we 11s in the 
Southern Sector. A/M Area - R. 
Hiergesell, B. Pemberton, R. Van Pelt 

Field testing of the 2-inch monitor wells 
installed in the Southern Sector of the A/M Area 
was re-initiated to complete the tests which had 
originally been scheduled but suspended due to 
implementation of new and more restrictive 
containerization requirements. 

Originally, testing was scheduled for wells 
MSB-32CP, -32BP, -88CP, -89BP, and 
-89CP, however field testing was only 
completed at MSB -32CP, -32BP, and -89B 
because newly implemented purged water 
containerization requirements prevented surface 
disposal of water originating from the MSB- 
88CP and -89BP wells. To complete the aquifer 
testing at these wells a tanker truck having a 
capacity of approximately 2000 gallons was 
used to receive the water pumped from the two 
remaining wells. The purged water was then 
transported to the A/M Area Air Stripping 
system. Consequently, only a limited volume 
of water could be pumped to generate the 
drawdown curves required to calculate hydraulic 
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parameters transmissivity, storativity, and 
leakance. 

Pumping rates for each of the wells were 
approximately 6.0 and 8.5 gallons per minute 
(gpm) for MSB-89BP and -88CP, hence the 
durations of the aquifer tests were 5.5 and 4 
hours, respectively. Preliminary inspection of 
water level responses to pumping at these wells - 
suggests that an adequate record was obtained to 
calculate aquifer hydraulic parameters. Analysis 
of water level responses to pumping at all 5 
wells will now be conducted and a report 
summarizing the results will be issued in 
September. 

F & H Seepline Tupelo PlantinP Proiect 
E. A. Nelson, D. Johnson 

Characterization of the native vegetation 
replanting area at the F/H Seepline has resumed. 
Sampling was conducted to assess the mid- 
season condition of the Tupelo seedlings at the 
F14 and F47 planting areas. A trip to 
photograph the areas found that many of the 
seedlings were showing signs of stress and 
mortality. The condition of the seedlings was 
considerably worse than was seen at the 
beginning of the season. 

Industrial Assistance for Sludpe 
Treatment at Ca ro-Knit - J. A. Kastner 

Industrial assistance is being provided to Caro- 
Knit in reducing the water content of sludge 
from their wastewater treatment plant. 
Wastewater treatment plant modifications and 
post treatment systems are being examined. 

Mill Resi due and Bv-Product R ecvc lin g 
Consortium-K.H. Lombard, R. Nichols 

The US Forest Service has provided additional 
seed money to foster Savannah River 
Technology Center developed technologies in 
mill residue and by-product recycling. The 
Forest Service would like to combine resources 
(people and money) .to gain a stronger hold on 
the R&D work in the Forest Products Industry 
and bring this work to SRS. This could lead to 
a long term inter-agency agreement (partnership) 
that would fit well with the Bioremediation 
Center at TNX. 
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CRADA with Met One for Fiber Opt ic: 
F ind  Va ne - M. J. Parker 

Work with Met One Instruments concerning the 
development of a fiber optic measurement based 
wind vane has been initiated. The project 
involves developing a working prototype by 
Met One and performing subsequent wind 
tunnel and field testing by the Environmental 
Transport Group (ETG). A non-functional 
prototype has been submitted by Met One to 
ETG for review and comments. To assist in this 
task, Ken O'Dell and Jim Kronberg of 
Equipment Engineering have also reviewed the 
prototype and will provide their evaluation. In 
addition, comments on laser applicability for 
this sensor by Marty Pechersky of Materials 
Technology were received. With this new 
information, Met One will then be expected to 
manufacture and deliver a prototype for testing. 

CRADA with Met One for an Tmproved 
Model 1585 Bivane - M. J. Parker 

Met One has completed tests that used 
combinations of different nose weights and fin 
sizes to determine the optimum design for the 
new bivane assembly. Preliminary set-up 
configurations for the 735-7A wind tunnel data 
acquisition system have been prepared for the 
delivery of a prototype in June. 

D-Area Powerhouse Privatization - J. 
Stewart 

The Department of Energy is currently 
conducting contract negotiations with the South 
Carolina Electric and Gas Company (SCE&G) 
for operation of the D-Area powerhouse (484- 
D). An in-depth review and update of 
preliminary air quality impact analyses for the 
D-Area powerhouse was performed. The 
analyses confirmed that the ambient air quality 
standard for SO2 would be exceeded if the 
powerhouse were ever operated at the maximum 
permitted capacity. However, the analysis also 
showed that normal operating practices, which 
involve only one or two boilers operating at 50 
to 60% capacity, produce ground level 
concentrations of SO2 well within the South 
Carolina ambient air quality standards. 
Additional studies on behalf of the Power 
Department showed that no currently feasible 
change of fuel would bring operation of the 

powerhouse full capacity into compliance. 
Modifications to the powerhouse are under 
study. 

YCF Gamma Analvses o f Non-Routine 
SarnD1e.E - W. G. Winn 

This month a total of 48 non-routine samples 
were analyzed on different detectors of the - 
Underground Counting Facility. The large 90% 
and 166% HPGe detectors analyzed 34 IAEA 
samples (28 biota, eight water filters, one 
liquid, and one sediment), two USGS samples 
(sea ice), one Mississippi sediment, and seven 
special Savannah River samples. Also, two 
fertilizer samples were counted on the 20% and 
25% HPGe detectors. The 166% HPGe detector 
enhanced the sample throughput. 

ExchanPe S i t e  Characte riza tion 
Technolo!-y (.Tu ne 15-22. 1995) 
B. Looney, C. Strojan 
Gayle Bumgartner, D. Bickford 

Russian Sc  ientists V isit S RS tQ 

The highlight of the third year of a U.S. 
Department of Energy international program 
with Russia was the recent visit to SRS and 
ORNL by two Russian teams. The teams were 
comprised of scientists and technical specialists 
from Russian nuclear facilities. Together, the 
teams were the largest delegation of visiting 
Russians to ever visit SRS. The program is 
officially titled an "Environmental Course," but 
instead was a two way exchange of 
technologies, ideas, information, and strategies. 
One team focused on mixed waste issues (e.g., 
vitrification, waste processing, etc.) while the 
second team shared information on innovative 
site characterization technologies. The site 
characterization group received information 
about all of the environmental data collected and 
reported at SRS from Jim Heffner. The strategy 
for cost effective characterization based on: site 
screening methods, understanding 
geochemistry, and linkage of sampling plans to 
a unified conceptual model of site geology and 
groundwater/surface water hydrology was 
discussed by Miles Denham, Joe Rossabi and 
others. Greg Flach discussed advances in 
groundwater modeling. Ken Dixon coordinated 
a day of field sampling in the seepline zone near 
Indian Grave Branch to locate the distal end of a 
tritium plume near K Reactor. The Savannah 
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Promess and 

River Ecology Laboratory, who cohosted the 
site characterization group, discussed their 
advanced analytical methods and molecular scale 
modeling, and radioecology studies. Susie 
Grant coordinated a site tour and Conrad Hutto 
coordinated logistics. The Russians discussed 
their work in the areas of drilling, geophysics, 
radio-ecology, deep well injection, etc. The 
climax of the site characterization work team 
was seven technical presentations by Russian 
scientists and a roundtable in which possible 
collaborations were discussed. The week was a 
mixture of field sampling, technical 
presentations, group discussions, and individual 
interactions. Evgeniy Kudrivstev, representing 
MXNATOM (Russia's equivalent of DOE HQ), 
felt that the SR exchange was a benchmark in 
the three years of the program and that the 
possible collaborations identified in the 
discussion were important and well formulated. 
As a result of the week, the groundwork was 
laid for a long term SR interaction with the 
outstanding scientists and specialists in Russia. 

MAG*SEP Demonstration 
K. Jerome, R. Nichols, M. Phifer, F. 
Sappington, M. Denham, C. Betivas 
J. Bibler 

The MAG*SEP Demonstration will provide for 
the development, design and first field tests of 
two new technologies; the Magnetic Separation 
System, referred to as the MAG*SEP system, 
and the EnviroWall Barrier. This demonstration 
brings DOE, National Laboratories, operating 
facilities, and private vendors together to 
develop and test new technologies which are 
targeted for Environmental Restoration needs. 
Savannah River is hosting the demonstration 
and providing process chemistry support, and 
all site support and site characterization. 

John Willis, ANL, visited SRS and the 
EnviroWall site on June 21. Based on 
discussions held during John's visit it is very 
likely WSRC will be requested to analyze all 
samples collected during the MAG*SEP 
demonstration. This will require additional 
funding as our original scope was to analyze 
only the influent and effluent samples from the 
process. 

A meeting was held on June 26 between 
representatives of WSRC, Selentec, and RUST 

E&I to discuss the demonstration design, 
demonstration interface and the waste form and 
volume calculations. During the June 27 
weekly conference call it was agreed by all team 
members that the waste form and volume 
calculations have been finalized. These 
calculations will be documented in the process 
chemistry report to be prepared by Jane Bibler 
for the recent process chemistry tests. 

A draft of the Industrial Wastewater Treatment 
Package was completed and transmitted to 
reviewers for comments. Comments were 
received from WSRC reviewers and a second 
draft was prepared and transmitted to reviewers 
on July 7. 

Construction of the barrier wall by BMC 
Corporation is continuing. Projected 
completion is late July. WSRC staff is 
providing oversight of the construction 
activities. Procurement of materials for the 
MAG*SEP demonstration has begun. The 
Process Hazards Review of the MAG*SEP 
treatment system is on hold pending receipt of 
information that must be provided by Selentec. 
Monitoring of select wells at the D-Area site 
continues on a routine basis. 

Other items of interest this month include the 
process chemistry testing being conducted by 
Jane Bibler has led to recommendations that will 
minimize the volumes of chemicals used in the 
process and eliminate several of the 
wastestreams. There will now be only one 
waste stream versus the three waste streams 
originally projected. 

Acoustic Enhancement for the Removal 
of DNAPL - M. Meyer, B. Looney 

ESS is investigating the use of Acoustic 
Excitation Fields (AEF) at the A/M area 
demonstration site to assess it's use for the 
remediation of DNAPL. Weiss Associates has 
been contacted regarding Savannah River Site's 
interest in participating in this study. Based on 
conversations with Weiss, the following action 
items were generated 

WSRC will identify methods of 
participation (timing schedule) for 
involvement through Morgan town 
Energy and Technology Center (METC) 
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WSRC will identify possible funding 
vehicles for collaborative work with 
Weiss in phase I1 and I11 of the study 
(e.g. CRADA) 
WSRC and Weiss shall define the extent 
of collaboration in the phase I1 study 
WSRC will obtain characteristic cores 
for lab-scale testing. 

Since the current METC and Weiss and 
Associates project schedule does not meet 
WSRC’s goals for a technology field 
demonstration, WSRC is independently 
pursuing use and installation of seismic or AEF 
sources. An equipment rental or services 
procurement is being prepared to install the 
sources for a field demonstration. A 
preliminary statement of work was submitted to 
Weiss and Associates on June 14 for their 
review and comment. Discussions will continue 
with Weiss on June 21 based on further review 
of the technical documentation. Preliminary 
discussions indicate Weiss and Associates will 
need special contractual terms and conditions 
outside the scope of the existing WSRC terms 
and conditions. WSRC legal will be involved 
as required to provide a mutually satisfactory 
agreement. 

New Tmmunoassavs for Mercury 
L. Markowski, R. L. Brigmon, J. 
Kuhns, K. H. Lombard 

The Biotechnology Group is collaborating with 
Sample Management in the evaluation of a new 
commercial immunoassay test kit for mercury. 
Sample Management summer coop student, 
Laura Markowski has been working to validate 
the use of field mercury bioassay kits for sample 
screening at SRS. These kits would save both 
time and money, since they can be done in a 
matter of hours in any laboratory for a fraction 
of the cost. Already they have obtained positive 
results with soil samples from known mercury- 
contaminated sites. Comparisons are being 
made with cold vapor atomic absorption, the 
standard method, to validate immunoassay 
findings. 

Bioremoval of Metals 
E. W. Wilde, J. Radway, J. R. 
Kastner, J. Santo Doming0 

The Frisby foam is being used to embed bacteria 
capable of the degrading organic contaminants 
in groundwater. The initial formulation will be 
used to asses the ability of PR131 to degrade 
TCE in a continuous flow system (CSTR). In 
addition, a strain of metal removing bacteria has 
been received from ORNL and is being prepared 
for foam embedding. The bacteria will be 
compared with algae to determine if it has- 
advantages over algae in bioremoval of metals. 

European Tracer Experiment (ETEXi 
D. P. Griggs 

An abstract for a paper on the ETEX forecasts 
was prepared and submitted for the Ninth Joint 
Conference on the Applications of Air Pollution 
Meteorology with the Air and Waste 
Management Association. The RAMS forecasts 
for the October 23, 1994 ETEX tracer gas 
release were compared with surface wind data 
obtained during the release. Data from two times 
were selected for comparison: 182 on October 
23, 1994, and 182 on October 25, 1994. The 
set of first data (173 stations) corresponds to 
two hours after the release, while the second 
(238 stations) corresponds to 50 hours after the 
release. Three forecasts were compared with the 
data using a RAMS post-processor that 
interpolates the gridded wind-field to the station 
locations, calculates the error at each location, 
and calculates a root-mean-square (RMS) error 
for the horizontal wind speeds and their 
corresponding vector components. 

The three forecasts examined were 

the initial ETEX forecast, which used 
data fiom 02 - 
the second forecast, which used data 
fiom 122 
the final “analysis”, which used data 
throughout the time domain of the 
simulation. 

The results showed no significant differences in 
the RMS error among the three forecasts. The 
RMS error did increase somewhat from the 
earlier time to the later time. Additional work 
will be done in comparing sounding data with 
the forecasts and looking at differences in 
predicted vertical wind velocities. 

27 



Progress and 
Accomplishments 

R ADMAPS Ra dia tion/Posi tion Detection 
Uni t  - K. J. Hofstetter and D. W. 
Hayes, R. F. Eakle 

The RADMAPS Data Acquisition System 
@AS) software was modified and tested in the 
burial ground area. Gamma-ray and neutron 
spectra were taken of waste drums containing 
TRU contaminated waste in parallel with HPGe 
measurements. The 2" x 2" NaI gamma-ray 
detector and the enriched Li-6 doped-glass 
scintillator neutron detector recorded spectra 
emanating from the drums containing Pu-239 
and Pu-238 under pre-programmed protocols. 
The data are presently under review. The GPS 
Tracker was taken to a U. S. Geological Survey 
uosition monument on site and recorded 
bositions for an extended test of precision 
capabilities of the GPS. The data indicated 6-8 
ft.-accuracy over the 24-hour test period. This 
information will also provide baseline data for 
the base unit when the differential GPS is 
received. Position data were also recorded with 
the Aerial Monitoring System (AMS) system 
during a run near Steed Pond and will be 
georegistered onto site maps as further 
demonstration of the Nuclear Information 
System (NIS) portion of RADMAPS. 

Demonstration of Innovative F T I R 
TechnoloPv for 0 f fPas Treatment 
Monitoring - J. Rossabi, J. Demergian 

A demonstration with Argonne National 
Laboratory of an FTIR system for monitoring 
offgas emissions from a catalytic oxidation 
system was held at the M-Area Settling Basin 
where it is presently treating soil gas being 
extracted from one of the horizontal wells 
beneath the basin. This technology addresses 
the Environmental Restoration need for online 
monitoring equipment to analyze volatile 
contaminants in a corrosive gas stream. 

Aerial MonitorinP Sv . stem 
K. J. Hofstetter. R. F. Eakle and G. E. 
Reeves 

The platform was provided for collecting 
gamma-rav sDectra of TRU waste drums 
iresently i'fi stbrage in the SRS burial ground 
using the TRAC portable HPGe gamma-ray 
spectrometer. The-Dolch computer, completk 
with Canberra MCA card, was used to 

accumulate the spectra. This effort is in support 
of a DOE/OTD-sponsored project to develop 
three-dimensional source scanner for TRU 
waste using multi-detector, topographical 
techniques. In preparation for the Unmanned 
Aerial Vehicle surveys discussed below, the 
AMS was used to accumulate gamma-ray 
spectra in the vicinity of Steed Pond using the 
4" x 4" x 16" NaI(T1) detector mounted under - 
the ETS Suburban vehicle. The data were 
accumulated in the MJ?HA mode, which resulted 
in storing 6500 spectra of a 256- channel search 
along with simultaneous GPS positions 
recorded every second. Techniques to automate 
the analyses of the large quantity of data 
accumulated under these conditions are under 
development. 

YnderPround CountinP Fa cil i  t p 
Extension - W. G. Winn 

The new extension of the Underground 
Counting Facility was inspected on May 25. 
Overall the facility was accepted, except for a 
few punch list items. Occupancy is anticipated 
in June. 

Rem0 tel v ODerated and Field 
DeDlovable Tritium Analvsis Svste m 
K. J. Hofstetter, J. E. Noakes 

The sample holder configuration for the tritium 
analysis system has now been finalized based 
on the results of a series of optimization tests. 
The system will use a 10-mL quartz sample vial 
having a 40-mm diameter and coated with white 
reflector paint along the vial edges. The 6-mm 
thick BGO windows will be used in the 
specially designed copper sample holder. This ' - 
configuration has produced analysis results with 
a background of 1.64 cpm and a tritium 
counting efficiency of 22%. CAIS has begun 
the modification for the Packard standard lead 
shield for increased mobility of the 
instrumentation. Discussions continue with 
Packard Instrument Co. asking for additional 
modifications to their standard instrument 
design and possible commercialization of the 
system developed as a result of this project. 

Unmanned Aerial Ve hicle Data 
Acquisition Svste m - H. J. Hofstetter, 
M. M. Pendergast, D. W. Hayes, Eric 
Corban 
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Arrangements have been made with technicians 
from GST to demonstrate the Unmanned Aerial 
Vehicle complete with radiation sensors, broad- 
band IR radiometer, triple-axis magnetometer, 
and wave-length selective video cameras to 
survey selected sites at SRS. The selected sites 
include the Steed Pond area, the ash pits near 
the powerhouse in 400-D, and the oil 
contamination test site in C Area. 

Snelman Collece Bepins Co I la bora ti on 
with SRTC - E. W. Wilde 

Dr. Victor Ibeanusi, and students: Shea Jones, 
and LaTonya Gist of Spelman College began a 
research project at SRS involving the 
bioremediation of Coal Pile Runoff basin 
(CPRB) water using an integrated ecosystem. 
The initial ecosystem design for restoring the 
ecosystem integrity of the CPRBs was initiated 
in small (250 sq. in. surface area) ponds set up 
at the Par Pond Laboratory. Early observations 
and data from these ponds indicated that pH and 
the levels and types of metals are major 
controlling factors in creating a stable-buoyant I 
ecosystem, which can be effective in 
detoxifying, and removing the metals from the 
CPRB water. A strategy called the "Continuous 
Seeding Approach" is being used to gradually 
raise pH using "Enhanced Processed 
Vegetation'' (EPV) developed by Dr. Ibeanusi, 
and a sulfate reducing bacterium known as 
MRS-1. MRS-1 is a multiple-metal-resistant 
bacterium which has been adapted to CPRB 
water. Using an experimental protocol 
involving re-seeding of the test ponds with 
CPRB-adapted MRS-1 along with EPV, a thick 
bloom of the MRS-1 on the pond surface has 
been observed and pH has risen from 2.13 to 
3.45, a 38% increase. No bacterial bloom was 
observed in a control pond (pond containing 
CPRB water alone) where pH has remained 
below 2.26. Spelman College will be working 
with Biotechnology Group over the next year to 
further develop this technology and plan field 
demonstrations. 

Numeri ca I S imulation o f  t h e  
Groundwater Remediation Svs tern at 
TNX - R. L. Nichols, L. Hamm 

was completed and submitted to the ERD. 
Shallow groundwater beneath the TNX Area is 
contaminated with CVOC's, nitrate, low 
concentrations of mercury, and alpha 
radioactivity (Nichols, 1992). In order to 
address the groundwater contamination at TNX, 
the SRS completed a Record of Decision (ROD) 
for a corrective action to remediate contaminated 
groundwater at TNX. The ROD requires SRS - 
to implement a corrective action that includes a 
recovery well network and a vertical 
recirculation well. 

A three dimensional finite element model of the 
shallow groundwater system in the vicinity of 
the TNX was developed and calibrated to match 
data from existing monitoring wells at TNX. 
The purpose of the groundwater modeling study 
was to determine recovery well locations and 
flow rates necessary to provide hydraulic 
control of the portion of the plume with 
>500pg/L TCE. Additionally, the effects of the 
combined operation of the recovery wells and 
the VRW was also studied. Three-dimensional 
particle tracking was used to identify the capture 
zones for the various pumping scenarios that 
were simulated. Results of the modeling and 
particle tracking indicate that the HGCA should 
contain 4 groundwater recovery wells, including 
the existing test recovery well TRW1. A total 
pumping rate of 60 gpm will capture the 
forecasted 500 pg/L plume. 

Results of the numerical groundwater modeling 
confirm that the test recovery well installed by 
SRTC in TNX Area was properly located for 
inclusion in the recovery well network that will 
be installed as part of the Interim Record of 
Decision. Use of the test recovery well may - 
allow SRS to meet the construction milestone a 
year ahead of schedule. 

A report on the results of numerical modeling of 
the TNX Area groundwater corrective action 
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WASTE MANAGEMENT 

Tank $1 Slurry Pumr, Modification & 
T e s t i n p  - M. J. Dalmaso, D. B. 
Stefanko, IWT and C. L. Sharpe 

IWT is coordinating the modification of new 
slurry pumps (originally slated for installation in 
Tank 40) to prepare them for installation into 
Tank 51. The pumps currently installed in the 
tank leak excessive bearing water which causes 
operability and process control concerns. Three 
new pumps are being disassembled, inspected, 
reassembled and tested at TNX prior to 
installation into Tank 51. Activities completed 
this reporting period include: 

The first pump was run-in on 5/11 with 
no apparent problems. 

- 

- The second pump was run-in on 5/22, 
but was halted after 16 hours of 
operation due to high vibration readings 
and noise coming from the pump. 

The lower portion of the second pump 
was disassembled for inspection on 
5/24. Severe scoring and wear was 
found on the impeller, casing, lower 
shaft, and throttle bushing. Subsequent 
inspection of the first pump revealed 
similar damage. 

A meeting was convened on 5/30 of 
selected Site personnel knowledgeable 
in the area of pumps to identify possible 
causes and solutions to prevent 
reoccurrence. 

- 

- 

The path forward includes disassembling the 
damaged pumps for further inspection, writing 
a NCR and shipping selected parts to Bingham 
for troubleshooting, testing and repair. 

TreatinP DWPF Cold Mercurv Recvcle 
pt the ETF - M. R. Poirier 

Recent analyses of the Defense Waste 
Processing Facility's (DWPF) cold recycle have 
identified organic species (such as nitrophenol 
and nitrosophenol) which were not evaluated in 
previous feasiblity studies. DWPF requested 

STRC to evaluate the impact of these organic 
constituents on the F/H Effluent Treatment 
Facility (ETF). 

This evaluation is being conducted in three 
phases: Evaporator tests are being performed to 
determine the partitioning of the organic species 
in the ETF evaporator. A literature review and 
laboratory scale tests are being performed to - 
determine the ability of activated carbon to 
remove the organic species. Toxicity 
Characteristic Leaching Procedure (TUP) tests 
will be performed with DWPF SMECT and 
concentrated DWPF SMECT which are spiked 
with mercury to determine these organic species 
adversely affect the Saltstone process. 
Activities completed this month: 

Performed literature search to determine 
which organic species are absorbed by 
activated carbon. 

Performed laboratory scale test which 
showed 4-nitrosophenol and 4- 
phenyllazophenol are adsorbed by 
carbon. 

Performed evaporator test to show 
partitioning of organics species in the 
ETF evaporator. 

Prepared SMECTS and concentrated 
SMECT samples which will be used to 
perform TCLP tests. 

The path forward is: 

- Analyze results from evaporator test (R. 
Eibling) - 

- 

- Discuss results with customer 

Perform T U P  tests (C. Langton) 

- Document Results 

TNX Off-Gas Co mwonents Test Facility - D. B. Burns, B. W. Walker, A. Wong 

The TNX Off-gas Components Test Facility 
(OCTF) is a 1/10 scale pilot facility used to 
evaluate the operating performance of the 
Consolidated Incinerator Facility (CIF) off-gas 
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system. Activities completed this reporting 
period include: 

Completed the third run of the HEPA 
filter life test. The test parameters were: 
5% salt in the quench tank, zero % salt 
in the scrubber tank and no particulate 
injection into the burner. Preliminary 
test data indicated that the HEPA 
prefilters could last up to three times 
longer than they normally would in a 
10%salt(in the quench) test 
condition. The next run will test the 
HEPA prefilters in the same test 
parameters, but with increased steam 
and scrubber water flow. 

- 

- Revised the operating and lock-out 
procedures per the Facility Evaluation 
Board's recommendations. 

- Upgraded the piping and relocated the 
pH probes inside the quench/scrubber 
tanks followed an off-normal occurence 
where the scrubber pH probe was 
pushed out of its housing under 
pressure due to a damaged locking 
mechanism. 

ProDosals for the Landfill Stabilization 
Pocrrs Area - W. E. Stevens 

At the request of the Landfill Stabilization Focus 
Area Product Manager,approximately 60 
proposals were prepared and submitted to be 
considered. SRTC principal investigators 
jointly reviewed the needs statements, 
determined the teams to write the proposals, and 
then prepared the proposals. 

OCTF Status - D. B. Burns, A. Wong, 
B. W. Walker 

The Off-gas Components Test Facility(0CTF) 
is a 1/10 scale pilot facility at TNX, which is 
being used to evaluate the operating 
performance of the CIF off-gas system. The 
OCTF is on a critical schedule to test several 
options that may help in resolving HEPA 
prefilter life of the CIF off-gas system; 
increased steam flow to the scrubber, increased 
water flow to the scrubber, and evaluation of a 
cleanable HEPA prefilter. The last several 
attempts to run the OCTF have been shortened 

due to insulation accumulation in the off-gas 
line between the quench and scrubber. The test 
unit was shut down the week of June 5 for 
inspection and other mainteance. The 
expansion joint at the scrubber inlet was found 
to be the source of insulation. The expansion 
joint has been removed and repaired. After a 
shakedown run, testing was resumed the week 
of June 19. An initial assessment of the three 
options being tested should be complete by June 
30. 

Solid Waste Plans - W. E. Stevens, E. 
L. Wilhite 

Solid Waste has conducted three one day 
meetings to develop plans for the following 
SRS wastes:TRU waste, Low Level Waste, and 
HazardousMxed Waste. Plans for the next 
two years, five years, and ten years have been 
laid out to establish a roadmap for treating, 
storing, and disposing of these waste. SRTC 
participated in each of these meetings and 
contributed to the overall plan, particularly in 
the area of identifying the technical issues that 
need to be addressed for each waste. 

Off-Pas ComDonents Test F a c i l i t y  

A. Wong, B. W. Walker 
mc TF) FindinP Ur>date - D. B. Burns, 

The OCTF is a 1/10 scale pilot facility at TNX 
which is evaluating operating performance of 
the CIF off-gas system. Early OCTF operation 
revealed a design problem associated with the 
damper between the quench and scrubber. 
The damper was approximately one half the 
diameter of the off-gas duct and was located in a 
vertical position, similar to the CIF. OCTF - 
operation showed a damper prevented proper 
water drainage from the scrubber due to high 
gas velocity in the smaller damper opening. 
Water would accumulate in the duct immediately 
downstream of the damper and cause 'an 
unacceptably high pressure drop across the 
damper which prevented attaining desired off- 
gas flowrates. An analysis of the problem 
revealed the same phenomenon would occur in 
the CIF and be unacceptable for operation. A 
design change in the OCTF of installing a 
damper with a diameter the same size as the duct 
has solved the problem. SRTC met with the 
scrubber vendor, Solid Waste Engineering, and 
Design Engineering, and a decision was made 
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to make a similar modification to the CIF as was 
proven at the OCTF. That modification is 
underway. 

$RS Awarded Decon Demo Fundinp - 
C. G. May 

SRS has just been awarded approximately 
$500K from t h e  Transitioning, 
Decommissioning and Final Disposition Focus 
Area to conduct a decontamination demo using 
the Corpex Nuclear Decon Process. The demo 
will be conducted in the Old Met Lab in 235-F. 
SRS will prepare the facility and provide 
support to MELE Associates, which will 
conduct the demo. A proprietary chemical will 
be used in the Corpex process to decon 
equipment. IWT (Cecil May) is the principle 
investigator for this demo. 

DWPF Recvcle St  ream 0 r pan i cs 
ProFram - M. J. Barnes 

Flammability calculations were performed for 
the disposition options for 375 kgal of Recycle 
Stream mercury-bearing waste from non- 
radioactive testing of the Defense Waste 
Processing Facility. Options investigated 
included interim storage in Tank 47F, interim 
storage in Tank 22H, and transfer to Tank 50H 
for disposal in Saltstone. Conclusions that can 
be made from these calculations follow. 

- The limited available volume in Tank 
47F makes it a poor storage option. 
Additionally, transfer of 125 kgal of 
waste may result in a flammable gas 
mixture in Tank 47F due to the limited 
vapor space. 

- With respect to flammability, Tanks 
22H and 50H will behave similarly. 
Little difference in flammability will 
occur between the first and last cargo 
tankers transferred into either Tank 22H 
or 50H. Under conservative and 
expected operating conditions, the 
composite Lower Flammable Limit 
(LFL) will not be reached in either Tank 
22H or 50H due to cargo tanker 
transfers of the waste. 

- With respect to flammability, both 
Tanks 22H and 50H are suitable for 

receipt of 375 kgal of DWPF Recycle 
waste. The data indicates that transfers 
should be made via cargo tanker. In 
addition, ventilation should be 
maintained during and for a day after 
each cargo tanker transfer. The report 
also allows one to determine the number 
of tankers transferred per day for each 
situation to maintain compliance with the - 
National Fire Protection Association 
Guidelines. 

Radiolysis of the organic materials in the 
waste, formation of hydrogen from the 
radiolysis of water and reaction of 
mercury with tetraphenylborate 
(primarily in Tank 50H) all may 
contribute small quantities of flammable 
gases. Due to the low level of 
radioactive material contained in Tanks 
22H and 50H, contributions to the 
flammable gas mixture due to radiolysis 
should be insignificant. The effect of 
radiolysis on the organic materials 
contained in the DWPF Recycle Stream 
has not been fully determined at this 
time. 

Tri-n-butvl PhosDhate H v d r o l  v s i s  
$tudv - R. F. Swingle 

A report has been drafted documenting the 
study of hydrolysis of tri-n-butyl phosphate 
(TBP) in In-Tank Precipitation (ITP) salt 
solutions. After review by the customer, 
several new questions were raised. The 
customer requested that information on the 
accumulation of TBP in the ITP process tanks 
be included in the report. It was also requested . - 
that the effect of these experimental hydrolysis 
rates on flammability studies be addressed. 
Both of these concerns have been included in a 
new draft of the TBP hydrolysis report. 

It was found that TBP accumulation could be 
expected in Tanks 22H and 50H, but very little 
accumulation is expected in Tanks 48H or 49H. 
A one-inch layer is expected to build in Tank 
50H in about 2.5 years. It would take over 30 
years to gather a one-inch layer in Tank 22H. 
Under anticipated ITP operating conditions, it 
would take 700 or more years to collect a one- 
inch layer in Tank 48H. The rate of TBP 
elimination by hydrolysis and radiolysis is 
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expected to preclude any accumulation in Tank 
49H. 

This new study accounted for the experimental 
hydrolysis rates and the fact that only one mole 
of 1-butanol is readily produced by the 
hydrolysis of each mole of TBP. The 
hydrolysis of TBP to 1-butanol in the ITP 
process was found to contribute very little to the 
approach of these tanks to the lower 
flammability limit (LFL). The maximum 
calculated contribution of 1-butanol from the 
hydrolysis of TBP was less than 0.1%. The 
earlier studies made the grossly conservative 
assumptions that each mole of TBP 
instantaneously hydrolyzed to 3 moles of 1- 
butanol. 

Hieh Level Waste - Malcolm Kyle 

EES has completed the design work for the 
Waste Tank Interior Video Inspection System. 
Drawings for the deployment cable reel have 
been reviewed and approved. Fabrication of the 
system control box has begun, and a work 
request for fabrication of the operator interface 
box has been submitted. Revisions to the 
camera housing drawings are complete, and the 
drawings have been submitted to procurement 
for bids. 

EES is currently fabricating six RS-485 to BCD 
converters for the ITP Reel Tapes, and the 
expected completion date is June 30. 

EES was requested by HLWE to modify the 
Wide Angle Camera System to incorporate a 
new replacement camera with remote shutter 
operation. EES completed modifications to the 
camera holder, and the new camera has been 
installed. Remote shutter operation will’ be done 
electrically using a “cable switch” ordered from 
the manufacturer 

EES was requested by the New Waste Transfer 
Facility to determine the cause of unreliable 
camera operation from their remote cell camera 
systems. The problem was found to be wiring 
within the cables supplied by the camera system 
manufacturer. No strain relief is provided for 
the cable connectors, and wires were broken 
inside the connectors. Also, the connectors and 
the wires were not properly sized for each other 
so that contacts within the connector were not 

crimped correctly. This caused some of the 
wires to pull out of the contacts. The cables 
were repaired and have been returned to the 
customer. The customer was advised that these 
problems will reappear unless the cables are 
provided with strain reliefs. 

EES was requested by HLW to provide 
assistance in determining the cause of noise on - 
the 7H Beta Gamma Monitor. EES examined 
the circuitry and came up with some possible 
causes based on the circuit and physical aspects 
of the system. EES will continue to support this 
effort as needed. 

Defense Waste Processinp Facility - 
Malcolm Kyle 

EES is continuing work on the Analytical Cell 
Upgrades for DWPF. All of the internal 
junction boxes have been received. The 
configuration and location of receptacles on the 
junction boxes is complete, and engraving of the 
connector designators is also complete. Wiring 
of the junction boxes is expected to begin in 
July, pending the arrival of the Lemo connector 
order. 

All of the penetration cable wiring diagrams and 
block diagrams have been completed and 
reviewed by the customer. Minor revisions are 
being made to incorporate customer comments. 
CSWE is assisting EES in this project by 
fabricating all of the approximately 120 
penetration cables, and seventeen cables have 
been completed. That is all of the cables that 
can be fabricated until the balance of the Lemo 
arrival early next month. The nearly six week 
delay of the order arrival will impact the 
schedule completion of all components requiring 
these connectors. 

- 

The DCP for the removal of all existing cell 
penetration cables and the installation of the new 
cell penetration seals has been completed and is 
being reviewed by the customer. The DCP for 
the installation of the new penetration cables is 
on schedule and is expected to be issued to the 
customer for review on July 5. 

Modifications to the titrator/cell upgrade designs 
have been made to simplify fabrication and 
improve the remotability of the titrator and 
burette drive units. The final design of the cell 

. I  
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services was completed on schedule and is 
currently being reviewed by the customer. 

EES completed the installation of the Gas 
Chromatograph on the mezzanine level of 
DWPF in May, and testing on the two SME 
computer systems has been successfully 
completed. Testing on the SRAT systems is in 
progress. Signal connections to the DCS and 
LCS are being checked out. 

EES was requested to assist in getting the 
DWPF Welder Data Acquisition System 
operational after TPC performed a software 
upgrade. Hardware configuration setups were 
modified, and minor software changes were 
made to accommodate the new upgrade. The 
system is now operational. 

EES completed re-engineering of the DWPF 
Melter Borescope and has delivered a set of 
record drawings to the customer. The 
Performance Specifications for the Melter 
Borescope optics have been developed and 
issued. A system has been defined that will 
allow qualitative checkout of the borescope 
optics either "as is" or in the final housing. The 
system is a portable combination of video 
components that can be easily carried to a 
vendor site or used in DWPF checkouts. 

EES has completed all electrical drawings for 
the Late Wash Benzene and Nitrite Analyzer 
Systems, except for the lab operator interface 
station wiring diagrams and assembly diagrams. 
The customer has signed the completed 
drawings, and the remaining drawings are 
expected to be done early next month. The 
software requirements specification has been 
reviewed by the customer, and additional 
information will be added, as requested, in the 
form of flow charts or Structured English 
descriptions of the software subroutines. 

Modifications to the gloveboxes have begun in 
717-A. Although BSRI has made some design 
changes during fabrication, all modifications are 
expected to be completed on schedule. The 
drpft mechanical enclosure internal layout 
drawings have begun. 

EES provided DWPF with recommendations on 
a remote video system for the Late Wash 
process crane to assist the operator in routine 
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cell operations. Two methods of coupling video 
and video control between the crane and the 
stationary, shielded control room were specified 
as requested by DWPF. 

Smart coaxial cable control and light based 
wireless systems have been defined to couple to 
the crane over its 100+ foot travel. The smart 
coaxial cable method uses a single coax cable, - 
per camera, for all video and control functions. 
A special flat cable technique was defined that is 
compatible with the environment and the crane. 
The light-based system uses bi-directional light 
communications for transmission of the video 
and controls. 

The frequently used wireless radio methods 
were specifically not recommended due to 
technical considerations. The metal building 
environment of this crane is typically 
problematic with multiple radio or microwave 
transmissions, due to reflections, nulls, and 
interferences. The area is now acquiring the 
system, and EES has assisted in the bid 
evaluations. 
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GENERAL 

c h a n w  C ontrol Status - L. R. Chandler 

The current status of the Site Level Baseline 
Change Proposal (BCP) packages developed by 
SRTC for the FY95 Annual Operating Plan: 
thirty-three have been prepard, four are routing 
in SRTC for approval; three are awaiting DOE 
approval; twenty-six have been approved by 
DOE; and twenty-four have been entered into 
the FY95 AOP electronic data base. As 
additional thirteen division level BCP packages 
have been prepared, approved and issued. 

High Activitv Waste Tank Trailer 
JHAWTT) Sa fetv Assessment - A. C. 
Smith 

The High Activity Waste Tank Trailer, currently 
in use under grandfather provisions, must be 
defendable against the requirements of 19Q for 
it to continue in service. Continued use is 
desirable from an economic standpoint. 
However, continued use is contingent upon the 
ability to prepare a defendable Onsite Safety 
Assessment (OSA) for it. A preliminary 
evaluation of the available documentation on the 
H A W "  has been completed. The information 
available is insufficient to support the OSA. 
However, in a recent scoping inspection, the 
tank interior appeared to be in better condition 
than expected. In addition, it may be possible 
to read material heat numbers on the plates from 
which the tank was constructed. These 
markings may permit determination of the 
applicable material specification. Plans have 
been prepared for a more detailed inspection. It 
appears that a significant fraction of the tank 
interior can be covered visually, along with 
detailed inspection of about 1/4 of the total weld 
area. 

In parallel, the requirements which must be met 
are being reviewed to determine the information 
which must be reconstructed in order to prepare 
a defendable OSA. Once the additional 
inspection has been performed, the information 
will be assessed to determine if it is sufficient to 
support an OSA. 
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In Tank Precipitation (ITP) Test 
Instrumentation - Zafar H. Qureshi and 
M. R. Duignan 

The High Level Waste Engineering Department 
is presently conducting Radioactive Operations 
Commissioning Tests on the ITP facility. The 
purpose of these tests is two-fold: obtain 
operational data and data to support - 
computational models used by the SAR. This 
requires upgrading of the existing tank 
instrumentation as well as installation of new 
instruments. The Experimental Thermal 
Hydraulics Group and the Equipment 
Engineering Section are supporting this activity 
in several areas. These are: identification of the 
data requirements, characterizing the existing 
instrumentation, design and fabrication of 
additional instrumentation, and provide field 
support. 

The fabrication of the vapor sampling system 
was completed. This includes assembly of two 
vertically traversable instrument poles (each 
with eight sample ports), gas chromatograph 
based vapor sampling flow loop and a data 
acquisition/control computer. The system is 
designed to detect benzene, hydrogen, oxygen 
and nitrogen during various phases of ITP ROC 
Tests. The system is now going through a 
shakedown including leak tests, safety circuit 
tests, solenoid valve operations for different 
sampling strategies and mechanical checkout of 
the vertical traversing mechanism. Five GC 
units have been acquired from EES and TNX. 
These units are in different states of operability. 
Each has two columns, one for benzene only 
and the other for hydrogen, nitrogen and 
oxygen. None of the units are detecting benzene 
levels to the desired sensitivity levels. Two 
units have been sent back to the vendor for 
refurbishing. Upon their receipt, the remaining 
units will be refurbished. It is anticipated that 
the system will be installed on Tank 48 in early 
August 95. 

- 

Two magnetically held thermocouple probes 
were installed in Tank 48 through B3 riser. 
Attempts were made to install T/C probes 
through risers C1 and C3. These attempts were 
unsuccessful due to nozzle box obstructions 
below these risers which were found to be 
different than shown on the drawings used to 
design the T/C deployment tool. The first three 
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T/C leads through B3 riser were damaged due 
to tighter clearances of the riser plugs than 
shown on the drawings. ITP Engineering 
modified a spare plug to accommodate the T/C 
leads. The installed T/C probes are providing 
good tank ceiling temperature data now. 

The tank annulus wall T/C probes were 
completed and delivered to ITP. However, ITP 
Engineering decided to install these probes on 
the tank ceiling since the ceiling probes were 
damaged due to riser plug interferences as 
discussed above. Fabrication of two more 
probes is underway. The wall T/C installation 
tool design and fabrication was completed. A 
mockup practice of the T/C installation will be 
done in the lab. 

5320 Recertification Activities - 0 1  
Questions - T. Kurt Houghtaling 

The 5320 radioactive material packaging is used 
by several sites within the DOE complex for 
transport of heat source material over public 
highways. The authorization basis for use of 
the packaging, or Safety Analysis Report - 
Package (SARP) must be re-evaluated 
periodically and approved by DOE 
Headquarters. Approval is provided in the form 
of a Certificate of Compliance (COC) which 
states that the packaging meet applicable federal 
and other regulations and specifies transportable 
payloads. 

Development of responses to Q1-series 
questions from DOE Headquarters continued. 
Packaging and Transportation (P&T) delivered 
a presentation to the customer on 6/26/95, 
describing completion of 119 of 152 questions. 
A milestone to complete structural analyses by 
6/30/95 was also satisfied. Achievement of the 
milestone was demonstrated in the meeting by 
presentation of key analysis results. 

A dynamic model of the 5320 was used to 
analyze impact scenarios that the 5320 must 
survive. 5320 performance in analytical 
simulation of drop tests demonstrated acceptable 
stress states within the bolts that fasten the 
flanges of the secondary containment vessel 
(SCV) and provided many other structural 
response parameters. Overall, results from the 
dynamic analyses agree well with test 
observations. Test and analysis activities 
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together, provide a defendable basis for 
structural evaluation of the 5320 packaging. 

A thermal model of the 5320 was used to 
evaluate package performance in the regulatory 
fire scenario. Previous fire testing of 5320s 
necessarily omitted the radioactive payload, but 
provided data for benchmarking the thermal 
model. Subsequent analyses added the effect of - 
a maximum heat-source payload to the influence 
of the fire. Temperature magnitudes and 
distribution throughout the package showed 
5320 survival of the regulatory fire with no loss 
of payload containment. 

In addition, high temperature furnace testing of 
Silicone O-ring material was completed. The 
furnace tests were very conservative steady state 
assessments of O-ring off-gassing behavior. 
The tests enveloped temperature extremes fiom 
the regulatory fire that were either measured or 
calculated within the primary containment vessel 
(PVC). Test results showed that the increase in 
pressure from thermally driven decomposition 
of the O-ring is small and well within the 
capability of the PCV. These new data provide 
the basis for returning the PCV to a former 
design which successfully used an O-ring seal 
to support leak testing. The current design 
depends entirely upon seal weld shrinkage to 
pull together and seal metal surfaces. The pull, 
however, loads the non-structural seal weld 
unaccep t ab1 y. 

Thermal Analysis of Melter Riser - S. 
J. Hensel 

Melter testing has revealed a cool spot in the 
melter riser near the melt pool. A 3-D - 
conduction analysis of the riser and near wall 
melter agrees qualitatively with temperature 
measurements. The cool spot can be greatly 
reduced by replacing inconel in the riser with an 
insulating material. The insulating material is 
already used along most of the riser. Only near 
the riser entrance is inconel used instead. At 
this location the cool spot was measured and 
revealed in the analysis model. 

Melter Pour Spout - R. A. Dimenna 
and M. A. Shadday 

DWPF recently requested that ATS develop a 
dynamic model of the DWPF melter pour spout 
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to help identify the cause of oscillations in the 
control pressure during a test pour. Simple 
physical models were developed and tested to 
calculate the behavior of selected elements of 
the melter pour spout system, such as glass 
level in the riser section of the pour spout, glass 
level response to changes in the bellows set 
point pressure, response of the pressure control 
system to changes in proportional and derivative 
control constants, and response of the control 
system to initial heat up of the glass canister 
when flow first begins. All of the individual 
models were combined into a single model 
which captured the interactive effects of glass 
viscosity, initial glass level in the melter, glass 
canister heatup, flow rate of injected argon gas, 
and pressure control system control parameters. 
Calculated results c o n f i i  that system pressure 
oscillations are affected by physical and control 
system variables, but a comparison with actual 
system behavior is awaiting customer review. 

Reactor Support - Malcolm Kyle 

EES completed testing of the Disassembly Basin 
Vacuum System submersible electric pump at 
TNX. Design work was completed on the 
submersible pump cable management system 
and the pump hanger bracket. Fabrication of 
these devices is underway and is scheduled for 
completion at the end of June. 

EES provided field support for troubleshooting 
and repairing the L Area Horizontal Tube 
Storage trolley. The trolley is needed for fuel 
relocation as part of the fuel consolidation 
program. 

EES has ordered a 360 degree blast head for use 
in abrasive particle cleaning of internal surfaces 
on MK22 storage canisters. There are 
approximately 750 of these canisters remaining 
from the P and L Area dry discharges. EES 
also met with HP Tech concerning the 
development of a contamination monitor for 
pipe internals. This monitor would be used to 
verify that pipe internal surfaces are free of 
contamination prior to “free release”. 

EES is continuing to work on modifications to 
the Genie Superlifts used for placement and 
retrieval of large frame breakers. Under the 
current system, the feet of the lift interferes with 
proper placement for breaker retrieval. The EES 

design will provide an extension for the lifting 
arm and counterweights to offset increased 
moments caused by the longer arm. 

EES provided a cost estimate to Reactor Projects 
for the design and fabrication of a tilt table for 
loading foreign fuel bundles. This device 
would be located in the Machine Basin in 
Disassembly. 

Site Robotics S u m  - ort - Ivan Lewis 

EES, Separations and Construction personnel 
removed the elbow crawler system from the B- 
Line ventilation duct after system use for pipe 
cutting. The contamination level found on the 
crawler as a result of work within the duct was 
1 Rad beta. The contamination levels on the 
tether cable were 25 mRad beta and 80,000 d/m 
alpha. During the course of the crawler work, 
tether contamination levels were as high as 90 
mRad beta and 400,000 d/m alpha. 

EES received bids from three vendors for the 
DWPF Melt Cell Manipulator. Technical 
evaluation of the bids to determine compliance 
with specification requirements is underway. 
The purpose of the new manipulator which will 
replace one of the existing melt cell manual 
manipulators is to perform several routine 
operations that are pushing the limits of the 
manual manipulators and to provide a method 
for recovering from a melter pour spout 
pluggage. The telerobotic manipulator will have 
a payload capacity of 125 lbs and a reach of 
approximately 15 feet. It will be equipped with 
several tools capable of removing solidified 
glass. 

Robotics for Mixed Waste ODe rations - 
Ivan Lewis 

EES continues subsystem integration on the 
Stored Waste Autonomous Mobile Inspector 
(SWAMI 11). SWAMI IT will be beta tested 
later this year at Fernald. The system will 
perform autonomous inspections of drums 
stored in warehouses including reading drum 
bar codes and inspecting for dents, bulges, rust 
spots, and streaks. Digital I/O has been added 
to the ultrasonic sensors for both drum locating 
and verifying vehicle position at the end of 
aisles. The Datacube hardware for off-board 
analysis of images for rust spots and streaks and 
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structured light data for dents and blisters has 
been ordered. 

Dffice of Technolow Development - 
Tanks Focus Area - Ivan Lewis 

EES shipped the in-tank OVS (Overview Video 
System) and the OSVS (Overview Stereo Video 
System) to Hanford as part of the Underground 
Storage Tank Integrated Demonstration of tank 
remediation techniques and technologies. Both 
systems have been setup in the mock-up at 
Hanford and are being operated from a remote 
control trailer. Some problems with the 
fiberoptics were encountered and are currently 
being corrected. 

Office of Technolopv Development - 
D&D Focus Area - Ivan Lewis 

EES assisted Reactor, Separations, and DOE- 
SR personnel in the preparation of FY96 
proposals for D&D demonstrations at SRS 
facilities as part of the Facility Deactivation, 
Decommissioning, and Material Disposition 
Focus Area. 

Work for Other Customers - Ivan Lewis 

EES worked with PaR Systems, Inc. as part of 
a Cooperative Research and Development 
Agreement (CRADA), to transfer EES 
technology for remote standoff control and 
cutting to PaR. Final system integration was 
performed in June on schedule at PaR's facility 
in St. Paul, MN. A final report on the CRADA 
development is being generated. 

EES assisted with a proposal submittal to DOE- 
HQ EM-63 for Savannah River Site to be the 
equipment integration site with regard to 
plutonium stablization systems to be used 
around the DOE-Complex. EES has on-going 
dicussions with LLNL and LANL on 
collaborative efforts for plutonium stabilization 
equipment development systems, primarily 
bagless transfer systems for use at each site. 

Technolow Transfer - Ivan Lewis 

EES hosted RedZone Robotics, Inc. for 
discussions of potential collaborative efforts on 
a number of robotic related projects. RedZone 
had previously responded to the Commerce 
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Business Daily announcement regarding 
potential CRADA partners. Technologies which 
are of particular interest to RedZone are EES 
patented pipe crawlers and wall crawlers as well 
as remote dismantlement tooling. 

EES performed an Industrial Assistance with 
RedZone Robotics, Inc. involving wall crawler 
systems for underground tank applications. 

Qffsite Work - Ivan Lewis 

EES and Analytical Laboratories Department 
(ALD) completed the installation of a State-of- 
the-Art Automated Controlled-Potential 
Coulometer at the Safeguards Analytical 
Laboratories of the International Atomic Energy 
Agency (IAEA) in Seibersdorf, Austria. The 
system was based on hardware built by EES for 
772-F and 772-1F Labs. The Coulometer 
measures the amount of Plutonium in a nitric 
acid solution. Once assembly and installation 
was complete, EES and ALD personnel trained 
IAEA technicians and chemists in the operation, 
maintenance, and calibration of the system. 
Iron blank samples were measured successfully 
documenting the accuracy of the Coulometer. 
ALD personnel will return at a later date to 
perform "hot" testing of Pu-239 samples. 
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ITEMS OF INTEREST 
June 12, Erich Opperman participated in the 
EM-26 Packaging Management Council 
Meeting on June 12,1995, heldjust prior to the 
San Francisco DP Packaging meeting. This 
newly appointed EM council provides a forum 
for the identification, analysis, and resolution of 
packaging issues to support the programmatic 
needs of the DOE. 

June 12-15, Richard Gromada and Erich 
Opperman participated in the U.S. DOE 
Defense Programs 2nd Annual Packaging 
Workshop in San Francisco, Calif. The 
meeting, hosted by MMES Oak Ridge, brought 
together approximately 150 personnel from the 
DOE and contractor organizations to discuss 
technical and institutional information for the 
packaging of Defense Programs special nuclear 
materials. Dick Gromada presented a paper 
entitled, "Heat Transfer in Cane fiberboard 
Insulation Exposed to Hypothetical Accident 
Conditions" and a poster session was presented 
on, "Savannah River Site Packaging and 
Transportation". 

June 25-28, M. R. Buckner traveled to 
Philadelphia, Penn. to present a technical paper 
at the 1995 ANS Annual Meeting, Embedded 
Topical Meeting and Workshop. 

June 26, P. K. Paul was appointed to serve on 
the ANS International Committee fo; a 3-year 
term starting June 1995 to June 1998. He 
traveled to Philadelphia to attend the committee 
meeting. 

June 28, Tom Spatz gave a Traveling Science 
Demonstration to a youth group at the Bath First 
Baptist Church in Bath, SC. Due to the 
growing interest in the program, Dr. Spatz 
continues to give these presentations on 
personal time. 

M. N. Van Alstine, N. K. Gupta, and S. J. 
Hensel was honored with the Vice President's 
Award for their efforts on: Stabilization: 
Transfer of Plutonium Sphere Capsules. 

The Hydragard Team in the Experimental 
Thermal-Fluids (ETF) Group was honored with 
the Vice President's Award for their efforts in 

solving a sampling problem by modifying the 
Hydragard sampler valve. Team members were 
John Steimke, Tim Steeper, Mike Armstrong, 
Jerry Corbett, and Keith Rohleder. 

The Savannah River Technology Center was 
notified 6/19/95 that T. C. Hazen, K. H. 
Lombard, B. B. Looney, C. A. Eddy-Dilek, 
and C. B. Riermans had received a 1995 R&D - 
100 Award for their work on In Situ 
Bioremediation Demonstration using Gaseous 
Nutrient Injection. This demonstration of 
Savannah River Technology Center patented 
technologies has been cited as the largest and 
most technically comprehensive in situ 
bioremediation demonstration ever done. 
Several companies have already licensed the 
technology and are using it at sites around the 
country. This prestigious award will be 
presented at a ceremony in September in 
Chicago, and will be featured in R&D 
Magazine. 

The Environmental Sciences Section team of T. 
C. Hazen, K. H. Lombard, M. M. Franck, B. 
B. Looney, C. A. Eddy-Dilek, and C. B. 
Fliermans that worked on the in situ 
bioremediation via natural gas enhancement 
demonstration in M area received the Corporate 
George Westinghouse Signature Award at 
ceremonies held in the Westinghouse Science 
and Technology Center in Pittsburgh. One of 
two corporate GWSA received by SRS. 
Westinghouse only gives 10 of these awards 
each year for the entire corporation, so it is an 
extreme honor to receive this award within 
Westinghouse. 

E. A. Nelson attended the Society of Wetland 
Scientists Annual Meeting in Boston, MA. The 
possible use of Pen Branch as a regional 
restoration reference was discussed with 
members of various organizations 

- 

B. B. Looney, T. C. Hazen, and K. 
Lombard-ESS 
Contactor System for Phosphorus Addition to 
Support Gas Phase Environmental 
Bioremediation, SRS-93-0055, was allowed by 
the US Patent Office 06/26/95. Several 
companies have already applied for licenses and 
via limited use agreements companies have 
already begun applying this technology at sites 
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in Pennsylvania, Michigan, Mississippi and 
Missouri. 

K. J. Hofstetter, D. W. Hayes, and R. F. Eakle 
submitted a paper entitled “Portable Radiation 
Detector and Mapping System” for presentation 
at the 1995 ANS Winter Meeting, San 
Francisco, CA, November 1995. (WSRC-MS- 
95-0203X) 

K. J. Hofstetter submitted a poster “Continuous 
Aqueous Tritium Monitoring” for presentation at 
the Fifth Topical Meeting on Tritium 
Technology in Fission, Fusion and 
Isotopic Applications Conference in Lake 
Maggiore, Italy, from May 28 to June 3.(The 
paper was published in Extended Book of 
Summaries, February 1995). The poster 
presentation was made in absentia by C. E. 
Murphy, Jr. 

K. J. Hofstetter had an article “Aerial Robotic 
Data Acquisition System” published in the 
Journal of Radioanalytical and Nuclear 
Chemistry, Vol 193, No. 1, 89-92 (1995). 

P. R. Cable authored Development of Radio 
Frequency Powered Glow Discharge Devices 
for Applications in Mass Spectrometry, a Ph. D. 
Dissertation, which was submitted for 
publication. 

K. J. Hofstetter is scheduled to present at the 
TREAT High School Teachers Workshop 
sessions on “History of Savannah River 
Plant/Site” and “Environmental Protection at 
SRS”, at Savannah State College, June 15 and 
22. 

W. G. Winn. “Proiects at Savannah River 
Technology Cente?, Spring‘95 RDPDOE 
Meeting at EG&G Special Technologies Lab, - 
Santa Bkbara, CA (May 2-3,1995). 

Presentations on atmospheric transport 
modeling with RAMS were made to Dr. John 
Parmentola, Senior Technical Advisor, 
DOE/NN-20. The presentations included long- 
range transport applications (e.g., ETEX) and 
short-range applications (e.g., cooling tower 
plumes) and were presented by D. P. Griggs. 

B. L. O’Steen made a presentation of cooling 
tower simulation results for an offsite customer. 

A report on these same simulation results is also 
being prepared for the MTI project. 

P. Cable attended the 43rd ASMS Conference 
on Mass Spectrometry and Allied Topics, May 
21- 26, in Atlanta, GA. 

A tour of the weather center was given to Dr. 
John Parmentola, Principal Scientist at Mitre - 
Corporation, Senior Technical Advisor, 
DOE/NN-20, by A. H. Weber on Underground 
Facilities and by R. P. Addis and D. P. Griggs 
on Atmospheric Transport and Multi-Spectral 
Thermal Imaging. 

EES hosted Yuri Kostenko, the Ukrainian 
Minister for Environmental Protection and 
Nuclear Safety, in a tour of the Robotics 
Laboratory. During his visit he was shown 
several systems for ensuring regulatory 
compliance (SIMON, MACS, and SWAMI) and 
pipe inspection crawlers, and emergency 
response teleoperated vehicles. 

EES hosted National Science Center 
representatives in a tour of the Robotics 
Laboratory and discussions for traveling 
robotics exhibits at the center. 

EES attended a joint meeting at Clemson 
University to participate in discussions on the 
establishment of an International Forest 
Research Center in the southeast. The meeting 
was attended by representatives from the USDA 
Southern Forest Engineering Center at Auburn 
University, the USDA Forest Service at SRS, 
the Clemson Forestry Department, EDD, and 
EES. The need for the center is being driven by 
industry needs that USDA at Auburn cannot 
meet due to a range of limitations (inadequate 
facility, staffing, land resources, etc.) The 
leaders in this effort would like to establish the 
center at the SRS Forest Service. The Pulp & 
Paper Industry has been funding research 
projects with USDA for over 40 years and 
would continue to do so with this program as it 
develops. USDA has well established business 
relationships with other National Labs, and the 
same relationships can be established with 
SRTC. Of a related interest, EES is currently 
developing design concepts for forest 
engineering problems for Union Camp Corp. 
through the Industrial Assistance Program. 
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