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Fernald Closure Project
175 Tri-County Parkway
Springdale, Ohio 45246
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DEC | 2005

Mr. James A. Saric, Remedial Project Manager
United States Environmental Protection Agency
Region V-SRF-5]

77 West Jackson Boulevard

Chicago, Illinois 60604-3590

Mr. Thomas Schneider, Project Manager
Ohio Environmental Protection Agency
Southwest District Office

401 East Fifth Street

Dayton, Ohio 45402-2911

Dear Mr. Saric and Mr. Schneider:

Deparfment of Energypg 6 0

DOE-0032-06

TRANSMITTAL OF THE FUNCTIONAL REQUIREMENTS/DESIGN BASIS
DOCUMENT (FRDBD) AND DESIGN DRAWINGS FOR THE SILOS WATER

TREATMENT FACILITY (SWTF)

Enclosed please find the subject Functional Requirements/Design Basis Document (FRDBD)
and associated design drawings for you information. Irecommend we meet to go over the

enclosures and the associated construction schedule.

If you have any questions or require additional information, please contact me at (513) 648-3139.

Sincerely,

Sy foay

Johnny W. Reising

Director
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INTRODUCTION

The following Functional Requirements/Design Basis Document (FRDBD) is the result of a
continuing dialog at the Fernald Closure Project (FCP) to ensure the timely treatment of the
final waste stream from processing Silos 1 and 2 material.

The attachments contained herein reflect discussions and agreements with management,
key. personnel, and vendors during this dialog; most of which helped determine the final
locations(s) and specific equipment needed for the Silos Wastewater Treatment (SWT)
system.

The SWT will be a manual, batch operation utilizing existing equipment and processes as
much as possible that provide operational flexibility and ensure regulatory compliance.

Figure 1 on the next page is a simplified flow diagram of the process.
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1.0 OBJECTIVE

The objective of the Project is to provide treatment for the Fernald Closure Project (FCP)
wastewater generated from the final processing and safe shutdown of the Silos 1 and 2
Waste Treatment & Packaging Facility. Consistent with the requirements of the site's
National Pollutant Discharge Elimination System (NPDES) Permit requirements and the
Department of Energy {DOE) Orders for Environmental Protection, lead and radium have
been identified as the wastewater stream constituents requiring treatment prior to
discharge. Uranium has been determined to be a contaminant of concern for this
wastewater stream for purposes of compliance with the Operable Unit No. 5 (OU5) Record
of Decision (ROD) effluent discharge limit.

This objective will be accomplished by: 1) Incorporating the wastewater from Safe
Shutdown of the Waste Treatment & Packaging (WT&P) equipment and piping into the
final material processing plan for the facility; 2) Modifying the processing operations within
the WT&P facility of the final approximate 100,000 gallons of wastewater exhibiting low
solids to address the gross removal of radium, lead, uranium, and total suspended solids
(TSS); 3) Trucking all treated wastewater from the WT&P to a new Silos Wastewater
Treatment (SWT) facility installed in the modified South Plume interim Treatment (SPIT)
facility to address the trace removal of TSS, lead, and radium, and 4) Routing the SWT
effluent to the Great Miami River (GMR) in a manner that conforms to the OU5 ROD
uranium effluent limit as discussed below.

The Project design life will be for 6-months to 1 year. The Project will utilize, to the
extent possible, existing equipment, piping, etc.

2.0 FUNCTIONAL REQUIREMENTS

The functional requirements establish the basis for final design, including treatment
objectives. Five functional requirements were identified for the Project. They are:

1. Treatment of WT&P excess processing water

2. Treatment of WT&P Safe Shutdown water

3. Treatment of WT&P D&D water (if required)

4. Discharge of SWT effluent in a manner which is:
a. not disruptive to CAWWT operations
b. does not cause exceedances of the OU5 ROD specified uranium discharge limits
c. meets required discharge limits for radium and lead (plant effluent with less

than ~ 7000 pCi/L radium, and ~ 5400 ug/L lead)

5. Handle solid waste produced as a resuit of the SWT operations

2.1 TREATMENT OF WT&P EXCESS PROCESSING WATER

A cursory evaluation of the alternatives available for processing of the wastewater
generated as a result of all of the WT&P activities was performed (from Attachment 1 -
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“Evaluated Alternatives”). It was determined from this evaluation that the preferred path
forward for the Project is to expand the WT&P material processing to include melding the
Safe Shutdown wastewater with the ongoing material processing and to implement
changes to provide for the gross removal of radium, lead, uranium, and TSS in the wash
water before discharging to a new SWT facility. The safe shut down (i.e., rinse/cleanout
of facility lines and tanks) of the WT&P facility is integrated into the operational plan of
the facility to minimize the generation of wastewater requiring treatment. Providing for
gross radium, lead, uranium, and TSS removal within the Silos 1 and 2 WT&P processing
operation will simplify the treatment needed in the downstream SWT facility.

Lime solution (prepared by a vendor and supplied to the site in a tanker truck) will be
discharged into one of the existing Chemical Feed Systems in the WT&P and subsequently
supplied to the 1,100 gallon Reaction Tank (TNK-15-1003A) at a feed rate proportional to
the flow. The lime slurry addition will be sufficient to raise the pH of the slurry discharged
from the downstream Polymer Addition Tank (TNK-15-1003B) to approximately 10.5. Jar
testing will determine the optimal pH. Similarly, ferric sulfate (if necessary, based on jar
tests) will be added to the 360-gallon Polymer Addition Tank (TNK-15-1003B) at a feed
rate proportional to the flow rate feeding the Reaction Tank. Jar testing will also
determine the type and concentration of cationic polymer to be fed. Since it is important
that the solids in the solution have adequate time to settle to maximize the removal of the
radium, lead, uranium, and TSS contained in the solution, it may be necessary to slow
down the material processing rate to something less than the planned 50 gpm.

The overflow from the Clarifier will be rerouted to the existing Supernatant Tank (TNK-556-
1000) and/or Sluice/Flush Water Tank (TNK-62-1000). The associated pumps will be
used to transfer the overflow at a flow rate of approximately 150 gallons per minute (gpm)
through one of two newly installed parallel trains of bag and cartridge filters for gross
solids removal. The filtering equipment will be relocated from the abandoned IAWWT
trailers to the Slurry Receipt Tank Area (Second Floor). A work platform will be installed
around the filters to provide a safe environment for removal of the spent filter cartridges.
The spent cartridges will be removed and placed in an existing WT&P steel IP-2 container
located in the facility. After passing through the filters, the water will be piped to tanker
trucks for transfer to the new SWT Facility. The settled solids underflow from the
Clarifier/Thickener being cemented into the IP-2 shipping containers will have a slightly
higher quantity of cement added to accommodate the elevated pH in the wastewater.

To supplement the treatment accomplished in the WT&P, the new downstream 50 gpm
{(design capacity) SWT Facility will consist of an Influent Feed Tank, two feed pumps and
three treatment steps. An existing 17,500-gallon Frac Tank (with double containment)
will be used as the Influent Feed Tank. The Influent Feed Tank will be located adjacent to
the SPIT building to receive and hold the wastewater to be treated in the new SWT. A
200 gpm Feed Pump (existing SPIT Feed Pumps; J301A & B) will be used to route the
wastewater through the three treatment steps of SWT as necessary to meet discharge
limits at the Great Miami River, then through the existing SPIT effluent tie-in piping to the
FCP’s combined effluent pipeline to the GMR.

The existing SPIT flow control system will be used to maintain the desired 50 gpm-flow
rate with the oversized pumps. The wastewater transfer from the WT&P Building to the
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SWT I‘hfluent'f:'ee‘d‘ Tank will be stopped when a high level is observed in the tank. The
flow to the SWT will be stopped when a low level is observed in the Influent Feed Tank.

In order to provide for the best management of any potential leaks/spills/etc., the truck-
unloading pad will be configured to provide containment spills. In addition, exterior piping
from the Influent Feed Tank to the SWT will be routed within the containment area. This
containment area will be kept to a minimum to limit the quantity of storm water that must
be handled. Storm water and any spills will be collected in a new sump within the
containment area from which it will be pumped to the Influent Feed Tank. A nominal
capacity will be reserved in the Influent Feed Tank to provide volume for a 24-hour, 25-
year storm event on the containment area. An automatically controlled pump will be used
to remove the water from the sump.

Flow from the Influent Feed Tank will be routed to the adjacent SPIT Building wherein the
three treatment steps of SWT will occur as necessary to meet discharge limits at the Great
Miami River. The existing trench located near the center of the SPIT Building (the floor of
the building is sloped to this trench) will provide for collection of any potential
leaks/spills/etc. within the building. The existing gravity outfall pipeline from the trench
will be plugged and a new sump pump installed within the trench with pump discharge
routed to the Influent Feed Tank.

In the first step of treatment at SPIT, flow will pass through one of two parallel trains of
bag and cartridge filters, flow rated at 150 gpm to remove trace solids. Note that gross
solids removal is provided at the Silos Remediation Building before transfer. The
equipment will be relocated from the abandoned IAWWT trailers. By providing the two
150 gpm trains, one of the trains can be shutdown for cartridge replacement. Work
platforms will be installed around the filters to provide a safe environment for removal of
the spent cartridges. The spent cartridges will be removed and placed in an existing
WT&P IP-2 container that will be pre-positioned adjacent to the filters.

The second step will utilize a skid of two of the three existing multi-media vessels located
in the SPIT facility (G301B, & C). Note that the existing 3" multi-media fiiter (G301A) is
not needed and will be removed to allow for its disposal in the OSDF. These vessels are
flow rated at 150 gpm. The vessels will be filled with a granular material support bed and
Granular Activated Carbon (GAC) to provide trace lead removal as necessary to meet
discharge limits at the Great Miami River. The piping on these two tanks will be modified
to allow them to operate in a lead/lag mode.

The third step will utilize a skid of two of the three ion exchange vessels (lead/lag) from

the abandoned SPIT facility (G305B, & C). Note that the existing 3™ ion exchange vessel

(G305HA) is not needed and is being removed to allow for disposal in the OSDF. These

vessels are flow rated at 150 gpm. They will be filled with Dowex RSC resin as a

secondary wastewater treatment step for radium as necessary to meet discharge limits at
the Great Miami River.

From the ion exchange vessels, the treated SWT effluent will discharge through the

existing SPIT ion exchange discharge pipeline which ties into the Fernald Closure Project’s
combined effluent pipeline which discharges to the GMR.
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Because of the possibility of residual carryover of low concentrations of solids from the
WTR&P facility, there is a potential for limited generation of radon and release to the SWT
equipment and surrounding areas. These potential conditions will be addressed through a
SWT ALARA and Air Sampling Plan.

The backwash discharge headers for both the ion exchange skid and GAC filter skid will
be connected to a new pipe header routed to the 17,500 gallon Influent Feed Tank. The
existing SPIT Backwash Pump (J302A) will be used to route groundwater to the backwash
influent headers for both the ion exchanger skid and the GAC filter skid and subsequently
to the vessel requiring backwashing. A check valve and a double block valve arrangement
around the existing pump (normally closed, but opened when ready to start a backwash)
will be utilized -to ensure that SWT wastewater is not inadvertently sent to the
groundwater system.

2.2 TREATMENT OF WT&P SAFE SHUTDOWN WATER

In a normal progression of events, once the processing of Silos 1 & 2 material is
completed, all of the existing WT&P facilities would be flushed clean. This would result in
a significant amount of highly contaminated water being flushed to the new SWT facility.
However, as described above, the tanks and lines within the WT&P facility will be flushed
sequentially with the final waste processing to minimize wastewater generation. It is
believed that the bulk of the Safe Shutdown operation can be incorporated into the WT&P
processing and completed on a step-by-step basis as each vessel is emptied. Therefore,
little additional wastewater (i.e. estimated to be less than 100,000 gallons is expected to
be generated from the final processing and safe shutdown the facility. Also, it is
anticipated that the wastewater generated from safe shutdown will have very low solids
content (i.e. upper bound 2% solids or less) following lime/ ferric sulfate/polymer
coagulation in the WT&P clarifier and filtration in the newly installed cartridge filters in the
WT&P facility. :

2.3 TREATMENT OF WT&P D&D WATER

Once Safe Shutdown is completed, the demolition and disposal of the WT&P facility will
proceed. The D&D operation will collect the wastewater in 17,500 gallon Frac Tanks.
D&D operations will be responsible for coordinating trucking the contents of the Frac
Tanks to the SWT Building.

2.4 DISCHARGE SWT EFFLUENT IN A MANNER PROTECTIVE OF CAWWT
AND CONFORMS TO THE OU5 ROD URANIUM DISCHARGE LIMIT

The supernatant water chemistry fram the TTA tanks indicates that high concentrations of
nitrates, sulfates, carbonates (see Attachment 2), and chlorides (based on estimated
calculated concentration of 750 mg/L) can be expected in the influent to the SWT. Since
treatment for these constituents is unnecessary from a regulatory perspective and would
be cost prohibitive from a Project perspective, the SWT effluent concentrations can be
expected to be the same as those in the influent. In 2003, high concentrations of these
constituents were experienced at the AWWT from Waste Pit discharges. As a resuit, the
resin in the Phase I AWWT system had to be replaced at a frequency approaching once
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per week in order to maintain compliance with the OU5 ROD uranium discharge limit. This
resulted in a significant expenditure of labor and funding resources.

Attachment 4 is a plot developed through laboratory studies performed during the 2003
svent. It indicates the relationship of effluent uranium concentration to influent chiloride
concentration. Attachments 4 and 5 contain two slides used in the March 2003
presentation to the EPAs. The Attachment 4 slide indicates the variables affecting resin
performance. Attachment 5 presents the anion selectivity coefficients (relative to chloride
ion). Attachment 5 was prepared using information from: the Dow paper on ion exchange
resins, personal communication with the Dow representative, and the User's Manual for
software written by Dennis Clifford (professor at University of Houston brought to the FCP
to consult on anion selectivity coefficients in 2003 when the AWWT was experiencing
operational problems). Using the data for the anion constituents in TTA supernatant, the
anion selectivity coefficients (Attachment 5), and the dilution effect from other
wastewaters that would be treated in the 600 gpm CAWWT process system provides an
equivalent chloride concentration for the wastewater {see Table 1).

TABLE 1

Dilution factor is 50 gpm/600 gpm = 0.0833

Anion Concentration Diluted Concentration Coefficient Net Calculated
Chlorides 750 63 1 63
Nitrates 7,100 592 3.2 1,894
Sulfates 4,100 342 9.1 3,109
Effective total concentration of chlorides = 5,066 mg/L

Taking this calculated equivalent chloride concentration of 5,066 mg/L and going to the
Figure in Attachment 3 indicates that the effluent uranium concentration expected in the
CAWWT discharge would be much greater than 30 ug/L.

Accordingly, the Project recommends that the SWT effluent should not be routed to the
CAWWT as was planned when the FCP’s current NPDES permit was obtained. Fluor
Fernald Inc. Environmental Compliance discussed treated effluent discharges from the
SWT facility to the FCP outfall line with OEPA-DSW on Wednesday, October 5, 2005.
Consensus from that conversation was that an NPDES Permit modification was not
required to accommodate flow from the SWT to the FCP's outfall line to the Great Miami
River.

The project was concerned that the radium resin could suffer from the same type of
problem the anionic resin used for uranium removal. Accordingly, the Dow vendor was
contacted about this concern. Attachment 6 contains an E-mail from the Dow vendor and
the output of the vendor's model runs used to determine if the concentrations of any of
our chemical constituents would affect the resin at the proposed pH 10 to 10.5 of our
waste stream. No impacts are noted.
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Direct discharging of the SWT effluent may impact the site’s ability to comply with the
OUS5 ROD requirement to achieve a maximum average monthly uranium discharge level of
30 micrograms per liter. Based on past site operating experience with pH adjustment and
precipitation of uranium, a discharge level of 1 mg/L or less can be expected in the SWT
effluent. Also, recent operating experience, indicates that the combined CAWWT and
bypassed untreated groundwater effiient will be on the order of 5.2 MGD ({3600 gpm)
with a uranium concentration of approximately 23 ppb {October 2005). Assuming that
the 50 gpm SWT-effluent will have a uranium concentration of 1mg/L, the combined 3650
gpm effluent can be expected to approach the 30 ppb limit on days when the silos water
is being processed. Therefore, the uranium discharge levels of the SWT, the CAWWT, and
the bypassed groundwater during the period of the SWT operation will be of significant
importance in the FCP’s compliance with the monthly OU5 ROD discharge limit.

To address this, the concentration of uranium in the discharge from the WT&P Facility will
be measured. After several samplings of the effluent are analyzed, an average uranium
value for the wastewater accumulated in the SWT Influent Tank can be estimated. Based
on this analysis, and the composite analysis of the site’s last few days of discharging to
the GMR, an evaluation of processing and discharging the SWT at the 50 gpm-rate can be
assessed. If required, the processing rate of the SWT can be adjusted, and/or resin
replacement in the CAWWT (600 gpm process system or 1200 gpm groundwater system)
may be required. After initial startup, daily composite samples will be used to monitor the
ongoing SWT operation. Daily 24-hour SWT effluent composite samples will be taken
corresponding with the site’s GMR 24-hour composite discharge sampling. An ongoing
analysis and evaluation of the SWT effluent impacts on the site’s composite discharge will
be performed to verify that the monthly average uranium discharge concentration is not
exceeded. Lead and radium concentrations will also be tracked to ensure compliance with
discharge limits.

2.5 HANDLE SOLID WASTE PRODUCED AS A RESULT OF THE SWT
OPERATIONS

The two main solid wastes in this project are cartridge filters containing solids and spent
media (ion exchange resin and GAC).

As mentioned in Section 2.1, spent filters will be placed into 1P-2 shipping containers. The
spent filters accumulated within the WT&P Building will be processed with ongoing
cementation operations. The spent filters accumulated within the SPIT Building will be
placed into IP-2 shipping containers staged adjacent to the filters. Grouting of the spent
filters at the SPIT Building will be accomplished by ordering grout from a local concrete
supplier. After the container is full, the container will be removed and shipped offsite and
an empty container placed in the area for the next cycle of spent filters.

To facilitate the removal of spent cartridges, an access platform will be installed so that
the top of the opened filters is only about two feet above the platform. This will allow for
the use of a non-contact lifting device to be used to remove the spent filters to reduce
radiological contact and provide better ergonomics for removal of the spent cartridges.
The platform will extend over to the IP-2 container at a common elevation to allow for
placement of the spent filters into the container. After a pair {bag and cartridge filter) is
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taken off line for replacement, the water will be drained. Based on the influent and
effluent pressure readings, a decision will be made to replace the spent cartridges in either
the bag filter, the cartridge filter, or both. After opening the lids, spent cartridges {eight
cartridges in the bag filter and twenty-one in the cartridge filter) will be removed and
placed in the IP-2 container. After new cartridges are installed in the vessel(s), the lids
will be reinstalled so that the pair can be placed back in service when the other palr of
filters requires cartridge replacement.

It is anticipated that the initial resin placed in the two ion exchange vessels will be
sufficient to process all of the WT&P wastewater and that no additional resin will be
needed. However, since the resin has a four month procurement timeframe, an additional
volume of resin equivalent to one vessels volume will be purchased and stored at the site.
After the resin has been spent, it will be removed from the vessels. If/when breakthrough
of the lead vessel occurs, the Project will remove the spent resin in the lead vessel and
replace it with the standby extra resin. The Project can also evaluate and determine if
additional resin should be purchased or if the extra vessel volume of resin in storage will
be sufficient to process the remaining wastewater (note that this is not anticipated and is
deemed to be highly unlikely).

Spent Resin and GAC will be removed from vessels and disposed of per all applicable DOE
and DOT regulations.

2.6 IN-HOUSE SUPPORTING FUNCTIONS

It is anticipated that the modified SPIT building’s existing West rollup door will allow a
forklift to move the IP-2 shipping containers into and out of the building. A new operating
platform will be provided for the bag/cartridge fiiters and IP-2 container as described
above. Provisions will be made to allow ready mixed grout to be brought to the facility
and poured into the IP-2 containers.

Major supporting functions for the SWT, beyond those already available at the Fernald site
(sample shipping and receiving, portable toilets, portable safety showers, etc.) are not
anticipated. A small operating station located in the Northwest corner of the adjacent
Valve House may be used by the SWP operator{s). Decon facilities required for SWT
operators will be determined by Radiological Control. Access to the SPIT Building area will
be via existing or relocated roadways.
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2.7 MINIMIZE IMPACTS TO SCHEDULED REMEDIATION EFFORTS

The SWT Facility in the SPIT building will need to be totally isolated and self-supporting to
allow for D&D of the WTA&P facilities. The design of any interconnecting utilities will be
accomplished in such a manner as to minimize the impacts to scheduled remediation
efforts. ) '

Existing tanker trucks (currently used at the site for remediation of extraction wells and
movement of miscellaneous wastewaters) will be used for transfer of the wastewater from
the Silos area to the SWT. Spill collection will be provided at both the WT&P building and
at the SPIT Building facility to insure that any wastewater inadvertently spilled during
transfer to or from the tankers is collected.

3.0 DESIGN BASIS

Existing equipment or unit processes will be used to the maximum extent possible.
Specifications for new equipment and valving will match the specifications for the existing
reused equipment and valving. The SWT facility will be designed for a 6 months to one
year operating life. Provision is made for sampling at various key locations (effluent after
each treatment step). Manual valves and manual start/stopping of equipment are
anticipated. Accordingly, most existing motor operated valves will be converted to
manual. Instrumentation will be localized and kept to a minimum. The Project will be
designed for the possibility of winter operation. Existing Valve House building electric
heaters will form the basis for the heating of the SWT facilities.

3.1 MODIFICATIONS TO WT&P PROCESSING

Five modifications are required to the WT&P process:

1) A lime slurry solution will be purchased from a vendor and transported to the site in a
tanker truck. The tanker truck will be staged in the outside corridor West of the
WT&P Building. The slurry will be pumped via pipe or hose to an existing chemical
feed system.

2) Ferric Sulfate may be added to the Reaction Tank (TNK-15-1003A} for floc formation.
A Carboy(s) with associated feed pump will be instailed on top of the tank or nearby
to provide the Ferric Sulfate. The existing Polymer Feed System shall be used to add
polymer(s) required for gross removal of radium, lead, uranium, and TSS.

3) The WT&P Clarifier overflow will be pumped through filters (see below) to tanker
trucks for transfer to the new SWT facility using the Sluice/Flush Water Tank (TNK-
62-1000) and associated pumps (PMP-62-1001 A&B). Existing piping from these
pumps is routed back to the Slurry Receipt Tank. This piping (line FLW-621611-3"-
112) will be modified near the Receipt Tank to connect to the new filters and then to
the outside of the West wall of the WT&P Building to a truck loading arm. Existing
sampling stations will be used to monitor the gross remova! of radium, lead, and
uranium,
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4) Two existing sets of IAWWT bag/cartridge filters will be moved to the WT&P Building.
Piping will be installed to allow the wastewater to pass through two parallel trains to
remove gross solids. Each of these units is flow rated at 150 gpm. By providing the
two trains of 150 gpm units, one of the trains can be isolated for cartridge
replacement. A work platform will be installed around the filters to provide for

- removal of the spent cartridges. The spent cartridges will be removed and transferred
to the grouting operation in the WT&P Building.

5) Spill containment will be installed for the collection of any spills, which may occur
when transferring the wastewater to the tanker trucks. Any water collected will be
returned to the WT&P processing system.

3.2 SWT SYSTEM

The SWT equipment will be housed in the abandoned SPIT Building. One of the site’s Frac
Tanks (dual containment) will be used as the Influent Feed Tank, and SPIT Feed Pumps
(K301A & B - one standby) will be used to pump the wastewater through the SWT and to
the GMR. Existing SPIT Backwash Feed pump (J302B) will be used for backwashing.
SPIT Backwash Feed Pump J302A will be relocated and used to transfer wastewater from
the tanker trucks to the Influent Feed Tank., The existing SPIT Feed Pump flow control
system will be used to set the nominal 50 gpm-treatment rate. OQutside equipment and
piping will be configured to prevent freezing if winter operation is necessary.

The following existing equipment will be used in the SPIT Building as part of the SWT
system:

1) Two sets of cartridge filters from the abandoned IAWWT Trailers {T108 and T109),
will be utilized to remove solids at the SPIT Building. Because of the extensive
reconfiguring of these systems, all new interconnecting piping will be needed. In
addition, a new operating platform, stairs, and handrails will be needed for access.
Platforms, stairs, and handrails will be steel. Approximately 100 gross filtering
cartridges and 50 fine cartridges are available from the Sea Land container located
adjacent to the IAWWT facility. The mesh size of the cartridges will be evaluated to
determine if these cartridges can be used or if new cartridges are needed. In either
case, additional cartridges will be needed.

2) lon exchange vessels and associated piping {2 tanks of existing 3-tank skid) will
remain in the abandoned SPIT facility. The vessels will be reconfigured to operate in a
lead/lag mode. Existing pipe and valving is sweat wrapped. The wrapping will remain
in place except as required to install required piping reconfigurations. No new sweat
wrap will be installed. The ion exchange vessels will be filled to a nominal four feet of
depth with Dowex RSC resin for removal of radium. The Dow RCS resin is capable of
loading 10,000 to 20,000 pico-curies/gram of resin. As the resin is a long lead
purchase item, a request for purchase has been placed. Sampling ports exist on the
discharge from each of the existing vessels.

3) Multimedia vessels and associated piping (2 tanks of existing 3-tank skid) from the
abandoned IAWWT facility (located in the abandoned SPIT facility), will remain in the
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SPIT facility. The multi-media filter skid will be modified to operate in a lead/lag
mode. Existing pipe and valving is sweat wrapped. This wrapping will remain in place
except as required to install required piping reconfigurations. No new sweat wrap will
be installed. The vessels will be filled with approximately 45 cubic feet of granular
maoterial (3/4” x 1/2") prior to installing 3 to 4 feet (approximately 180 cubic feet) of
Granular Activated Carbon {GAC) for the removal of trace amounts of lead. GAC will
conform to American Water Works Association {AWWA) B100-01 and National
Sanitation Foundation (NSF) Standard 53. Sampling ports exist on the discharge from
each of the existing vessels.

4) Flow control system {FCV 307) currently used in the SPIT building will remain. Partial
reconfiguration of the system will be required.

5) A new composite sampler will be installed on the SWT effluent pipeline to the GMR.
The sampler will be located in the adjacent Valve House.

Grab sampling and analysis of the lead ion exchange and lead GAC vessels effluents will
be used to monitor contaminant breakthrough. This will determine if spent media needs to
be removed in the lead vessel{s) and new media installed, and when the operation needs
to be changed to allow the lag vessel to become the lead vessel. The composite sampler
will be used to monitor the SWT effluent radium, lead, and uranium concentrations.

Each ion exchange and GAC vessel has an existing pressure measurement gauge on the
vessel’s influent and effluent. These gages will be used to determine when backwashing
of a vessel is necessary. Similar pressure gauges will be located on the inlet, outlet, and
between the bag and cartridge filters for use in determining when and which filter should

be replaced.

Valves necessary for SWT operation, but found to be difficult to operate, will be replaced
with valves removed from removed equipment, reconditioned, or new valves., Existing air-
operated butterfly valves on both the ion exchange and GAC vessels will be converted to
manually operated valves. All valves will be lockable. Existing skid piping is stainless
steel. However, all new piping spools will be carbon steel B31.3, Sch 80 plastic, or
HDPE. Piping on skids may require flanged ends to meet existing pipe flanges.

3.3 HANDLING SOLID WASTE

A spent cartridge and spent media packaging operation will be installed in the SPIT
Building. The details of this facility are in Section 2.5.

3.4 WASTEWATER TRANSFER AND UTILITIES

The wastewater from the WT&P facility will be trucked to the SPIT Building using tanker
trailers. Spill containment will be installed at the SPIT and WT&P Building to contain any
spills that may occur during the loading and unloading of the wastewater.

Electrical work will comply with the latest revision of the National Electric Code.
Switches, conduit, wire, and general materials will comply with recognized national
standards. Existing power supply, Motor Control Center, and Flow Control Pane! in the
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SPIT Building will be utilized. Existing lighting and heating within the SPIT Building should
be sufficient for operation of the SWT. These systems will be checked, modified, and
reconnected as needed.

Concrete for sumps, pipe supports, and other miscellaneous items shall have at least 4000
pounds per square inch (psi) compressive strength at 28 days per American Concrete
Institute (ACl) 318. '

Structural steel and anchor bolts will conform to American Standards for Testing and
Materials {ASTM) A-36. Structural connecting bolts will be high-strength conforming to
ASTM A-325. Structural welding will conform to American Welding Standard (AWS)
D.1.1.
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 ATTACHMENT 2

From:  Sutton, Chris

Sent: Friday, June 03, 2005 10:22 AM

To: Hughes, Jack, Glassmeyer, and Cathy
Cc: Sutton, Chris

Subject: Supernatant Water Sample Chemistry

Jack, Cathy:

Here are the results of the analyses we had performed for the
TTA tank supernatant sample collected at the start of hot
operations.

The data are consistent with data obtained by DIAL when they
equilibrated water with dry K-65 material. We also submitted
to ORNL for analysis a sample of supernatant from a slurry
sample coliected from near the end of AWR operations. Ws
do not have final results back yet. But for your planning
purposes, | believe the data below are good to go with.

Analysis Units GEL Ohio Data
pH pH Units 8.05
Radium-226 pCi/L 17,800
Nitrate ion mg/L 7,130

Sulfate ion mg/L 4,100
Bicarbonate ion . mg/L 552
Carbonate ion mg/L 3.07

Sodium ion mg/L 3,610

Soluble {ead ugl/L 2,560

Total uranium mg/L 16.0

Note that we have not previously requested total uranium
analysis for the various Samples we have previously had
analyzed, so this is the first total uranium data | have seen
from supernatant water.

If questions, please let me know.

Thanks,

Chris
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ATTACHMENT 3

.U

Int, CI vs.

.

System Performance
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ATTACHMENT 4

Typical Variables at the FEMP

Affecting Resin Performance?

¢ Uranium concentration of influent

e Uranium loading rate

e Competition for adsorption sites from
other anions

2 slide from March 2003 presentation to U.S. EPA and Ohio EPA.
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ATTACHMENT 5 Vw« 6 @ 6 9

Anion Selectivity Coefficients

(relative to chloride ion)3

UO02(CO3)a® ------mmmmmmmmecmcemee e 1465

UO02(CO03)2* --- 20.5
S04* -- 9.1
110 F L — 3.2
0 L 1.0

HCO3" e 0.27

Selectivity coefficients depend upon resin
type and ionic strength of feed water.

3 Slide from March 2003 presentation to U.S. EPA and Ohio EPA.
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ATTACHMENT 6

Forwarded Message:
Subject: Radium removal from waste water and lmpllcatlons of chloride
Date: 6/30/05 4:37:06 PM Eastern Daylight Time

From: = HRGoltz@dow.com

To: .DJBrettschnelder@aol com Jamesmk@aol com
CC: DRRees-Nowak@dow com

Sent fromthe:Intérnet=-. "= 1T

Jim and Don...In your previous note you said that chloride levels would be in the 750 ppm range. This is
similar to the bicarbonate levels. The model is attached. What we are looking at is the solubility of
barium and radium. The large excess of sulfate and carbonate keep the barium and radium inscluble so
the RSC will work to remove them. A 10-fold drop in carbonate did not change the solubility of Ba and
Ra. Neither did a chloride concentration equal to the carbonate as shown in the third figure.

I hope this helps...bob

H. Robert Goltz, Ph.D.

Dow Liquid Separations
Phone 989-636-2023

Fax 989-638-9944

Email hrgoltz@dow.com

DOWEX* Resins Specialized Separations Home Page
bitp:/mwww.dow.com/liqui /prod/sp_index.htm

From: Reim, Robert (RE)

Sent: Monday, June 27, 2005 2:02 PM

To: Goltz, Bob (HR)

Subject: RE: Radium removal from waste water

Bob:

Here are some models that may answer your question. In summary, the models predict no change in the
solubility of the RSC resin (BaS04) with the water components. Even if chloride were present equal to
carbonate, there would be no effect. Keep in mind these models do not predict retention of ion on the
resin, only the equilibrium solubility of the components.

Not sure if I've really answered the question in the original email, but hope this helps.

Regards,

Bob .

From: Goltz, Bob (HR)

Sent: Monday, June 20, 2005 5:16 PM

To: Reim, Robert (RE)

Subject: FW: Radium removal from waste water

Bob...| have another Barium sulfate solubility model for you to run. Please see the ions present
below and the pH. | do not expect that barium solubility will be reduced, but | will ask if you can
run this through your model. Any chance you could do this yet this week? bob

Bab Goltz

Dow Liquid Separations
Phone 989-636-2023

21 of 25



----- Original Message----- WI @ @ @ 9

From: DJBrettschneider@aol.com [mailto:DIBrettschneider@aol.com]
Sent: Thursday, June 16, 2005 8:53 PM

To: Goltz, Bob (HR)

Cc: Jamesjnk@aol.com

Subject: Radium removal from waste water

Jim Jenkins and myself, David Brettschneider, spoke to you earlier today about the Dowex RSC resin.
Jim and | are the consultants on this project. Jack Hughes had E-mailed you a couple of weeks ago
about our need for the Dowex RSC resin. Since Jack has been moved to another project, Jim and | are
following up with you about our water chemistry. These are the results we have from a sample that is as
much like what we will use the RSC resin for as we have available at this time.

Analysis Units Data Expected after pH adjustment to 10.5
pH pHunits 8.05 10.5

Radium pCilL 17,800

Nitrate ion mg/L 7,130

Sulfate ion mg/L 4,100

Bicarbonate ion mg/L 552

Carbonateion mg/L 3.07

Sodium ion mg/L 3,610

Soluble lead ug/L. 2,560

Total uranium  mg/L 16.0

One of our major concerns is that we experienced premature loading of the Uranium resin with high levels
of anions in the past at AWWT. Do you see any problems with the high levels of cations/anions with the
DSC resin? If so, we can mix some groundwater with the wastewater to reduce the levels if necessary.
We can cut the concentrations by a factor of 3 or maybe more if needed.

We will call you Monday at 3:00pm to discuss.

Barium Soubty

[CO331ior ™ 8.00 mM I =0. 300M
{NO3"]7or = 118.80 mM {Ra#*) or = 0.10 M
[SO4 % )yoy = 42.70 mM {UO,*]yor = 59.00 M
[Ba2*]yoyr = 7.30 mM [Na*]lqgy = 157.00 mM
1pr
Na* NO+-
. - T ?
b CQOy2-
u
} -3
o
s L uo,*
g
o T
L
Bal*
- FRaz AN
2 4 6 8 10 12
thanks dib pH t= 25°C
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For this medel, it was assumed total [Ba2+] = 1 ppm and total [Ra2+] = 1E-07 M. The
_solubility of barium and radium are controlled by the relatively large excess of sulfate and carbonate. .
respectively. Also, the solubility of uranium is decreased by these anions at pH>7.

Barum SolLbty

[CO32-Iyor = 0.90 mM I=0.300M
INOs-lyor = 118.80 mM (Ra*]ror =  0.10 M
(8042 )ror = 42.70 mM [UO,*1yor = 59.00 yM
[Baz’]-ro-l- = 7.30 mM [Na’],o., = 157.00 mM
1 -
% Na+ NOj-
i e 1 4‘_ e ———
b L
‘I’ i CO,2-
o
s - uo,*
g
o - &
L
.Ba“
- FRaT" AN
- 2 2 L L 'l [l \ 'l 2 '}
2 4 [] 8 10 12
pH t= 25°C

A ten-fold decrease in carbonate concentration had no effect on solubility of barium, radium or
uranium.

I =0.300M

[Ba"]fo., = 7.30 mM [c'_]TOT = 9.00 mM
[SO4*lror = 42.70 mM [Na*lzgy = 157.00 mM
[NO;']TOT = 118.80 mM [UOZ’]TOT = §9.00 uM
[CO32Iror = 9.00 mM [Ra2*] oy = 0.10 uM
1r
] Na+ NO;-
[ i Sl
b L CO;z"
u
I -
o
s 5
g uo,*
o R
L
Bai+
. FRaz" \
- 1 I 1 \ L A 1 L.
2 4 [} 8 10 12
pH t= 25°C
[CI-] = [CO3-]

23 of 25



Assuming a chloride concentration equal to carbonate, there was no ejfect on thaapQreﬁ 9

solubility of barium or radium.
In summary, the solubility of RSC resin should be unaffected by the water components.
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