
















































































































































































































































WA7890008967 
Low-Activity Waste Pretreatment System 

Addendum C.11 

Figure C-2  Tank Side Cesium Removal Process Flow Diagram 1 
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Figure C-3  Filter Assembly 1 
 2 
The filters have a 5 year design life and include a shield assembly to facilitate filter replacement with 3 
minimal dose to workers. An outline of the replacement sequence is as follows: 4 

Backwash – Backwash the filter (as previously described) and leave it completely empty of liquids. 5 

Vent – The filter vent is opened eliminating pressure on the housing. 6 
Filter Disconnect – A radiological survey is completed prior to any mechanical disconnects. 7 
Contamination control measures are performed after each hose disconnect to help prevent the spread of 8 
contamination. 9 
Disconnect the mechanical joint on the filtrate nozzle of the selected filter. Disconnect mechanical joint 10 
on the inlet/drain nozzle of the selected filter. 11 

Close the filter vent valve. Disconnect the mechanical joint on the vent nozzle of the selected filter. 12 
Filter Removal and Installation – The bay containing the filter to be removed is located on the inside of 13 
the enclosure, which requires the outer enclosure access door to be opened. The filter is then removed 14 
using a provided lifting yoke attached to a forklift. A new filter is then installed into the Process Enclosure 15 
followed by making inlet and outlet connections. After being filled, vented, and leak tested, the new filter 16 
will be ready for use. 17 

C.2.2 Ion Exchange 18 
The IXC remove Cs-137 from filtered waste using non-elutable CST IX media housed within three 19 
columns. The filtered feed is passed through three IXC (lead, lag, and polish positions). The lead and lag 20 
columns remove the bulk of the cesium by adsorbing it onto the CST IX media designed to selectively 21 
remove cesium from high pH and sodium waste. Cesium removal continues until it is determined that the 22 
IXC becomes saturated to a point that cesium removal efficiency declines and cesium concentration rises 23 
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above a pre-determined limit. The process will then be shut down, and the lead and lag IXC will be 1 
removed from service and replaced with fresh columns. The polish column then becomes lead for the next 2 
loading cycle. 3 
The IXC lead/lag/polish cesium loading cycle is expected to take approximately 30 days depending on the 4 
LAW feed characteristics and degree of media exhaustion in the lead (formerly polish position) IXC when 5 
the loading cycle commences. IXC change-out will require approximately ten days of downtime; of 6 
which, up to four days will be used for drying the spent IXC. However, should an increase in operational 7 
efficiency be required to meet processing goals, drying can be completed in one day reducing the 8 
downtime associated with column change-out. 9 
When the treated effluent approaches the treated waste set-point, the lead and lag IXC are deemed 10 
exhausted/loaded and are removed from service. Primary steps associated with IXC replacement are: 11 

• Displacement of LAW with 0.1 M NaOH. 12 
• Water rinsing of lead and lag columns to remove NaOH. 13 
• Bulk dewatering with compressed air. 14 
• Drying of lead and lag columns. 15 
• Removal of lead and lag columns from system. 16 

C.2.3 Gamma Monitoring and Treated Low-Activity Waste Transfer 17 
After exiting the polish column, the waste is routed through a media trap. This feature prevents escape of 18 
IX media from the columns in the unlikely event of IXC retention screen failure. Loss of media 19 
downstream would potentially render treated waste off specification for cesium. After passing through the 20 
media trap, the waste is then routed through a Delay Tank. The Delay Tank includes a baffled chamber 21 
and is sized to provide adequate holdup time allowing the metastable barium (137Ba-m) to decay so that 22 
gamma measurements can be made to ensure processing goals for cesium removal have been reached. 23 
TSCR is equipped with gamma monitoring instrumentation to ensure treated waste being transferred to 24 
the downstream DST 241-AP-106 meets the WTP LAW acceptance criteria for cesium. There are two 25 
gamma monitors in series designed and shielded to enable detection down to less than 1.8E-05 Ci/L, 26 
which is approximately ten times below the WTP LAW acceptance criteria for cesium. The gamma 27 
monitors are capable of measuring over a 6-decade range and the in-series configuration improves 28 
measurement reliability. 29 
Treated LAW leaving the polish column will have the lowest cesium concentration at the beginning of a 30 
loading cycle and then trend up as loading continues. When the treated LAW approaches the gamma high 31 
set-point, operators will initiate a system shutdown. The set-point is variable based on the feed tank 32 
sodium concentration. Set-points for each campaign will be recorded and entered into the LAWPS OUG 33 
Operating Record. If the gamma high-high set-point is reached, the TSCR system will automatically shut 34 
down and divert the waste to DST 241-AP-108. Using knowledge of CST performance data, operations 35 
personnel will be able to forecast the approximate time of lead/lag IXC exhaustion and have fresh IXC 36 
ready to install in the lag and polish positions (previous polish position becomes the lead position). All 37 
treated supernatant with acceptable gamma levels is automatically transferred to DST 241-AP-106 via the 38 
system pressure provided by the 241-AP-107 feed pump. 39 

C.2.4 Ion Exchange Columns Change-Out 40 
The following steps are performed to remove waste inventory, place Process Enclosure in a safe standby, 41 
and remove spent columns. 42 
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Waste Displacement – After operations are stopped, 0.1 M NaOH is pumped through the same path that 1 
waste had previously been flowing to displace waste in the filter and IXC. The displacement solution 2 
(waste and 0.1 M NaOH) will exit from the delay tank into the drain manifold and discharge to DST 3 
241-AP-108. 4 
Lead/Lag Column Rinse – The two columns are rinsed with softened water that is discharged to DST 5 
241-AP-108 via the drain manifold and drain HIHTL. 6 
Column Blowdown/Sweep-Air – All three columns are bulk dewatered with service air to the drain 7 
manifold.  8 
Air Drying of Lead/Lag IXC – Drying air (service air) is started at > 30 standard cubic feet per minute 9 
(SCFM) per IXC, or > 60 SCFM total. Drying air will continuously flow through each ion exchange 10 
column for up to four days. As noted previously, drying can be accomplished in one day should 11 
operational needs require. 12 
After drying, drying air is secured, IXC vents are opened, and IXC drain outlets are closed (the path 13 
drying air flowed to drain manifold is closed).  14 
Disconnect IXC and Establish Ventilation-Flow – The following steps are completed to disconnect the 15 
IXC from the piping rack and establish confinement ventilation flow. 16 
A radiological survey is completed to identify any changes in dose rates that may have taken place 17 
during IXC drying. After verifying the vent manifold pressure is below atmospheric, the outlet hose is 18 
disconnected and controlled to prevent spread of contamination. A “plug” is installed on the IXC outlet 19 
nozzle in preparation for removal and storage. 20 
The next step involves removing the IXC inlet hose, controlled to prevent the spread of contamination, 21 
and installing a vent intake assembly on the inlet nozzle of the selected column that includes a filter. After 22 
isolating sweep air, the IXC vent hose and sweep air hose are disconnected and controlled to prevent 23 
contamination. A vent exhaust assembly that includes a filter is then installed on the vent nozzle of the 24 
IXC being removed and a gas sample port assembly is installed on the sweep air nozzle. The difference in 25 
vent height, air moisture content, and temperature between the intake and outlet filters will cause 26 
sufficient convective air flow through the IXC headspace to maintain the H2 concentration below the 27 
Lower Flammability Limit (LFL). The IXC is now ready to be removed from the Process Enclosure. 28 
Move IXC from Process Enclosure to Storage Pad or Staging Area – The following steps are 29 
completed to remove an IXC from the Process Enclosure for relocation to either the IXC staging area or 30 
IXC storage pad. 31 
Radiological surveys are completed to ensure surfaces are sufficiently clean to allow outdoor IXC 32 
storage. If contamination above radiological limits is identified, then decontaminate the IXC and/or wrap 33 
it in an approved material to allow movement of the column to the IXC staging area for decontamination. 34 
The Process Enclosure exterior door is opened in preparation for IXC removal. If contamination above 35 
radiological limits is identified, then decontaminate the IXC and/or wrap it in an approved material to 36 
allow movement to the IXC staging area where additional decontamination can be performed. 37 
Using a forklift fitted with the IXC lifting yoke, the IXC is removed from the Process Enclosure as 38 
depicted in Figure C-4, and transferred directly to the nearby IXC storage pad where it is secured to a 39 
mounting plate. 40 
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 1 

Figure C-4  Ion Exchange Columns Removal 2 
 3 
Following IXC removal, the forklift installs a fresh column in the empty position. Hose connections for 4 
the inlet, outlet, vent and sweep-air from the valve rack to the IXC are then reconnected. 5 
This process is the same for lead, lag, or polish column replacement. New IXCs are installed in reverse 6 
order of the connection sequence discussed above. Once the new columns are in place and all connections 7 
are made, they are charged with process water and leak tested prior to resumption of waste processing. 8 

C.2.5 Reagent, Water, and Service Air 9 
The reagents necessary to support TSCR operations are dilute NaOH and process water. NaOH is 10 
supplied by a container and will be replenished by delivery. Process water is made up in the Ancillary 11 
Enclosure from potable water delivered by truck. Both are introduced into the TSCR Process Enclosure 12 
via pumps. Prior to use, potable water is treated by a softener system. A compressor is used to supply 13 
service air for remote valve actuation, filter back-pulse, bulk water displacement from the columns, and 14 
IX media drying as part of change-out. All three systems are located south of the Process Enclosure in the 15 
Ancillary Enclosure. The NaOH, service air, and process water systems are protected with a misroute 16 
prevention system that ensures neither system can become cross contaminated by process waste systems. 17 
C.2.6 Spent Ion Exchange Columns Transfer and Storage 18 
Under normal conditions, the forklift fitted with the IXC lifting yoke transfers a spent IXC from the 19 
Process Enclosure via a concrete travel path directly to the adjacent IXC storage pad where it is secured to 20 
a mounting plate. The IXC storage pad is sized to store 150 columns, which accommodates the expected 21 
generation rate of two columns per month for the projected five-year duration of TSCR (LAWPS Phase 1) 22 
operations with some added contingency space. Upon arrival on the storage pad, the IXC are affixed in 23 
place to a mounting plate that is secured to concrete slab embed plates. The IXC storage pad is fenced and 24 
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locked except when transporting a column into place for storage. Refer to Figure C-5 for the IXC storage 1 
pad layout. 2 
If contamination above radiological limits is identified during preparations for removal of a spent IXC 3 
from the Process Enclosure, the IXC can be wrapped and transferred to the IXC staging area where 4 
additional decontamination can be performed. The IXC staging area provides temporary storage and any 5 
spent IXC placed in this location will be moved to the IXC storage pad once any necessary corrective 6 
measures have been completed. The IXC staging area can accommodate three columns and is located 7 
within the Process Enclosure fenced area. Reference Figures C-1 and C-5 for the storage area layouts. 8 
Additional information regarding both container storage areas is provided in Section C.5. 9 

C.2.7 Process and Enclosure Ventilation 10 
There are two independent ventilation systems supporting TSCR operations; the Process Ventilation 11 
system, and the Process Enclosure ventilation system. Both are discussed separately in the following. 12 
The Process Ventilation system consists of a vent collection header that connects the filters and IXCs. The 13 
vent header is routed through valves out of the Process Enclosure to the headspace of DST 241-AP-108 14 
via a dedicated HIHTL. The Process Ventilation system remains closed at all times while waste 15 
processing occurs and only opens upon process shutdown to support column or filter change-out (bulk 16 
dewatering and IX media drying) and equipment maintenance. Air is used to maintain a flow from the 17 
process components to the DST headspace. In addition, the slight negative pressure is maintained by an 18 
eductor located upstream of the HIHTL connection. The eductor uses compressed air controlled by a 19 
manual flow control valve as the motive force and the vent line as the suction. The discharge is routed 20 
back to the vent line and DST 241-AP-108. 21 
The TSCR Process Enclosure ventilation unit is only used to provide fresh air prior to personnel entry for 22 
column and filter change-out or maintenance activities. The ventilation system is typically operated 23 
immediately before and during personnel entries into the enclosure to provide fresh air to workers at a 24 
rate of a minimum of two air changes per hour. During routine process operations the vent will not be 25 
operated. Heating and cooling for the enclosure will be provided by the internal recirculating heating, 26 
ventilation, and air conditioning units to support process temperature requirements, and personnel comfort 27 
as necessary during manned entries. High efficiency particulate air filters on the fresh air intake and 28 
exhaust vent are only provided for equipment cleanliness within the enclosure. These filters are not 29 
credited for providing confinement ventilation.  30 
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 1 

Figure C-5  Ion Exchange Columns Storage Pad Layout  2 
 3 
C.2.8 Process Control and Monitoring 4 
The Control Enclosure is a climate controlled, prefabricated office structure that serves as the operator 5 
workstation and TSCR control room. Primary process operations control, automated/remote maintenance 6 
evolutions (e.g., filter backwash, system flush, IXC blow-down, etc.), and ventilation system functions 7 
are controlled from the Control Enclosure. Capabilities include alarm monitoring and video monitoring of 8 
the process equipment that is facilitated via Human Machine Interface (HMI) and Programmable Logic 9 
Controller that controls all TSCR operations. The Control Enclosure also is interfaced with the Tank Farm 10 
Operations central control room and receives leak detection signals from the 241-AP Farm, which allows 11 
shutdown on indication of a HIHTL leak detected by 241-AP Farm instrumentation. 12 
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Startup commences with start of 241-AP-107 feed pump AP07F-WT-P-001. Flow continues through a 1 
short recirculation-piping loop within the Process Enclosure then back to 241-AP-107. This recirculation 2 
loop contains flow control valve WP-FCV-306 that opens to a set point of 5 gallons per minute allowing 3 
waste to enter the process system components initiating waste treatment. 4 
Leak detection indication, whether from the Process Enclosure secondary containment or from AP Farm, 5 
activates an interlock or alarms allowing shutdown of process operations. The shutdown sequence, in 6 
response to leak detection within the TSCR Process Enclosure sump, is as follows: 7 

• Pumps Stop. 8 
• 241-AP‐107 Feed Pump. 9 
• Caustic Pump (RA‐P‐130). 10 
• Potable Water Pump (RA‐P‐139). 11 

A leak detection signal from the 241-AP Farm HIHTL ends activate an alarm in the TSCR Process 12 
Enclosure and an interlock closes flow control valve WP-FCV-306, which stops processing. 13 
The MCS provides for process monitoring, modulating control, and process interlocks, and sequencing. 14 
TSCR controls are integrated into the Tank Farm Local Area Network (TFLAN), and the primary operator 15 
interface is located at the TSCR Control Enclosure. A high level of automation is utilized to minimize 16 
direct operator interaction with TSCR and 241-AP Farm process operations. Instruments, including those 17 
for leak detection, differential pressure, temperature and flow are listed in Addendum I, “Inspection Plan.” 18 
A detailed description of all warnings, alarms, set-points, and interlocks are provided in RPP-RPT-61220, 19 
Control Logic Narrative (as amended) included in Appendix 2.13. 20 
The Control Enclosure is located south of, and outside, the TSCR Process Enclosure fenced area. 21 
Reference Figure C-1. 22 

C.2.9 Operation and Maintenance Procedures 23 
Procedures are used to perform work, maintain design integrity, protect the health and safety of people 24 
and the environment, and convey instructions to individual workers. Procedures include two types; 25 
administrative and technical. 26 
Administrative procedures are not directly used to operate or maintain tank farm facilities or equipment. 27 
Collectively, administrative procedures describe a comprehensive set of controls, interactions, business 28 
practices, and communications deemed essential by management for the safe and efficient operation of 29 
the contractor, as well as to meet contractual and legal obligations. 30 
Technical procedures are written to provide the appropriate instructions to ensure the facility is operated 31 
within its design basis and are used to support safe operation of the facility. They provide specific 32 
direction for operating or maintaining systems and equipment. They describe the process for production, 33 
operation, manipulation of equipment and facilities, or maintenance activities. 34 
Technical procedures are developed for all anticipated operations, evolutions, tests, and abnormal or 35 
emergency situations. They are written from applicable source documents, such as specification 36 
requirements and vendor information. They are based on design controls (specification, drawings), 37 
operational controls (documented safety analysis reports, technical specifications), management controls 38 
(industrial safety, training), and experience (lessons learned programs). They are developed with emphasis 39 
on the human-factors aspect of their intended use. 40 
Technical procedures focus primarily on accomplishing facility and activity level activities. They provide 41 
direction and information on how to accomplish the technical tasks associated with the full life cycle of 42 
performing work. 43 
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Technical procedures are defined as specific types, including but not limited to: 1 

• Operating. 2 
• Emergency Response. 3 
• Abnormal Operating. 4 
• Alarm Response. 5 
• Functional Test. 6 
• Operator Rounds. 7 
• Operations Radiological Inspections.  8 
• Industrial Hygiene Technician Procedures. 9 
• Laboratory Technology/Analytical. 10 
• Maintenance. 11 

TSCR operations includes use of approximately thirty technical procedures to ensure waste processing 12 
and spent IXC storage are conducted in a manner that is protective of human health and the environment. 13 
Any problems or deficiencies noted are prioritized and tracked using the Rounds Action Tracking List 14 
(RATL). Additional detail on inspection schedules and remedies are provided in Addendum I, 15 
“Inspection Plan.” 16 
Operations and maintenance procedures ensure appropriate controls and practices are in place to ensure 17 
the LAWPS Dangerous Waste Management Units will be operated in a safe and reliable manner that will 18 
not result in damage to regulated systems and components. These include the TSCR Process Enclosure, 19 
IXC Staging and Storage Areas, HIHTLs, and hard piped transfer lines. 20 
C.3 Waste Transfer Lines 21 
Waste transfer lines supporting the projected five-year duration of TSCR operations (LAWPS Phase 1) are 22 
of HIHTL type. HIHTL use may extend beyond the initial 5-year duration of TSCR operations if a service 23 
life extension evaluation is reviewed and approved by an IQRPE. The baseline service life prior to an 24 
extension is 3 years.  RPP-RPT-64365, Tank Side Cesium Removal Evaluation of Hose-in-Hose Transfer 25 
Line Service Life (Appendix 2.15) was prepared to evaluate extending the TSCR HIHTL service life.  26 
RPP-IQRPE-50140, IQRPE Evaluation of TSCR HIHTLs and Hose Jumper Service Life Extension 27 
(Appendix 2.11) documents that the HIHTLs should remain fit-for-use if operated according to the 28 
IQRPE guidance.  The unit must be operated and maintained according to the recommended guidelines to 29 
allow HIHTL service life extension. Waste transfer lines conveying pretreated feed from the 241-AP Farm 30 
to the WTP interface point and WTP effluent returns back to the 241-AP Farm are of hard line pipe-in-31 
pipe type. The following sections describe both waste transfer line types. For the purposes of this permit 32 
application, the two pipe-in-pipe transfer lines (241-AP-106 pretreated feed to WTP LAW and WTP 33 
Effluent Management Facility [EMF] condensate returns to DST 241-AP-102) are included to allow for 34 
design and installation of tie-in segments. Relevant design documents for the new portions of these two 35 
transfer lines are included in the design media Appendices 2.4 through 2.11. Relevant design documents 36 
for the existing portions of these two lines have been provided as supplemental information to this 37 
application. 38 

C.3.1 Hose-in-Hose Transfer Lines 39 

Five HIHTLs support TSCR operations and include the following: 40 

#1. TSCR Process Enclosure to 241-AP-106 pretreated LAW transfer line. 41 
#2. TSCR Process Enclosure to 241-AP-107 feed recirculation line. 42 
#3. 241-AP-107 to TSCR Process Enclosure feed line. 43 
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#4. TSCR Process Enclosure to 241-AP-108 drain line. 1 
#5. TSCR Process Enclosure to 241-AP-108 vent line. 2 

Refer to Figure C-6 for a simplified HIHTL layout. HIHTL primary hoses have a nominal inside diameter 3 
of 2” with the secondary hoses having a nominal inside diameter of 4.” Hoses accommodate the end 4 
fittings for primary and secondary hoses on both the DST 241-AP Farm attachment points and TSCR 5 
Process Enclosure attachment points. HIHTLs for TSCR had been originally intended to have a 3-year 6 
service life, which was later determined to be extended through 2029 or a maximum of 10 years from date 7 
of manufacture based on RPP-RPT-64365, Tank Side Cesium Removal Evaluation of Hose-in-Hose 8 
Transfer Line Service Life (in Appendix 2.15) accompanied by an IQRPE certification, RPP-IQRPE-9 
50140, IQRPE Evaluation of TSCR HIHTLs and Hose Jumper Service Life Extension (in Appendix 2.11). 10 
Installation HIHTL assemblies will be certified by an independent, qualified installation inspector or an 11 
Independent Qualified Registered Professional Engineer (IQRPE) prior to first receipt of waste. When 12 
HIHTLs are removed from service they will be correctly managed under the generator regulations in 13 
Washington Administrative Code (WAC) 173-303-170 through -230 and associated records will 14 
be filed in the LAWPS OUG Operating Record. 15 
Both primary and secondary hose tube material are constructed of ethylene propylene diene monomer 16 
(EPDM) which meets the chemical compatibility requirements for use with Hanford tank waste. Braiding 17 
reinforcement is provided to meet the pressure and tensile strength requirements identified for the hoses 18 
with reinforcement material being fully encapsulated. Primary hose ends are fitted with a ChemJoint™1 19 
coupling. Refer to Figure C-7 for a typical HIHTL configuration. The TSCR enclosure represents the high 20 
point for the HIHTL and therefore, leak detection for all five HIHTLs occurs at the 241-AP Farm, which 21 
is the low point of the lines. All efforts have been made to minimize low points which could hold up 22 
waste between the TSCR enclosure and the AP tank farm. The leak detection has been designed to detect 23 
a leak within 24 hours, minimum detectable leak rates are provided in Table C-6. The HIHTL will be 24 
tightness tested in accordance with the required standards in Table C-3. Refer to Section C.6.3.2 for 25 
additional detail regarding HIHTL secondary containment and leak detection. The following table 26 
provides additional HIHTL attributes. 27 
 28 

 Table C-1  Hose-in-Hose Transfer Lines/Jumper Attributes 
 Line/Jumper 

Number 
Origination/ 
Connection 

Destination/Connection MFR 
Date* 

Length 
(ft.)** 

1 HIHTL-AP106-
SN-101 

TSCR 241-AP-10P-106 Drop Leg, 
Riser 002 

8/31/2019 225 

2 HIHTL-AP107-
SN-102 

TSCR AP-07F Pump Pit, Drop Leg 9/1/2019 315 

3 HIHTL-AP107-
SN-103 

AP-07F 
Pump Pit 

TSCR 9/1/2019 315 

4 HIHTL-AP108-
SN-104 

TSCR 241-AP-108 Drop Leg, Riser 
015 

8/31/2019 165 

5 HIHTL-AP108-
SN-105 

TSCR 241-AP-108 Drop Leg, Riser 
015 

8/31/2019 170 

6 AP07F-WT-
EPDMJ-[A-B]*** 

AP-07F 
Pump Pit 

HIHTL-AP107-SN-103, AP-
07F Pump Pit 

5/1/2019 3.75 

 
1ChemJoint is a trademark of Campbell Fittings, Inc., Boyertown, Pennsylvania. 
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 Table C-1  Hose-in-Hose Transfer Lines/Jumper Attributes 
7 AP07F-WT-

EPDMJ-[C-D]*** 
TSCR, 
HIHTL-
AP107-SN-
102 

AP-07F Pump Pit  5/1/2019 4.5 

 *Service life expires ten years from date of manufacture. 
**Nominal length. 
***Hose jumpers are outside the boundary of the LAWPS OUG, however the manufacture date remains 
applicable to the extended use expiration date. 

  1 

I I I I I 
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 1 

Figure C-6  Simplified Hose-in-Hose Transfer Lines Layout 2 
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Figure C-7  Typical Hose-in-Hose Transfer Lines Configuration 1 
 2 
C.3.2 241-AP Farm to Waste Treatment Plant Interface Point Transfer Lines 3 
As part of Project W-211, Initial Tank Retrieval Systems, three pipe-in-pipe waste transfer lines were 4 
previously installed between Tank Farms and WTP. These transfer lines were designed and originally 5 
intended to transfer full feed to the WTP Pretreatment Facility. A portion of two of the three transfer lines 6 
have been selected for use in the Direct-Feed Low-Activity Waste (DFLAW) program. One waste transfer 7 
line will convey pretreated waste feed from DST 241-AP-106 to the WTP LAW facility for vitrification. 8 
The second waste transfer line will convey secondary process effluent from the WTP EMF facility back to 9 
DST 241-AP-102. For the purposes of this permit application, the Tank Farms portion of both transfer 10 
lines ends at the WTP interface point (reference Figure C-8). 11 
Both transfer lines utilize a significant portion of the existing WTP “full-feed” lines installed from the 12 
241-AP Farm to the WTP Pretreatment Facility as part of Project W-211. Figure C-8 provides a graphic 13 
representation of the approximate length of the utilized portion of the W-211 transfer lines. 14 
The three Project W-211 installed lines include: SN-637, SN-700, and SN-701, with SN-637 selected for 15 
waste feed delivery to WTP and SN-700 selected for EMF returns. A new segment from DST 241-AP-106 16 
was installed to the tie-in point at SN-637. This also required installation of a new segment from the 17 
SN-637 take-off point to the WTP Interface Point. The reverse was performed for EMF returns to DST 18 
241-AP-102. A new segment was installed from the WTP Interface Point to the SN-700 tie-in point with 19 
the remainder of SN-700 being used to the AP-02D valve pit. Transfer line SN-701 will remain unused in 20 
the DFLAW configuration. The routing of the two modified transfer lines is shown on Figure C-8. 21 

C.4 Fire Suppression and Fire Alarm 22 
TSCR is not connected to the 200 East Area fire water supply system. However, the Process Enclosure is 23 
equipped with a fire suppression system supplied by a nitrogen driven water mist skid located within the 24 
Ancillary Enclosure. The system is activated by smoke detectors or manual pull stations. Upon activation, 25 
pressurized nitrogen drives water through the system. Inspection of fire system components is found in 26 
Addendum I, “Inspection Plan,” Table I-1. Nearby hydrants supplement fire suppression and also serve 27 
the IXC staging and storage areas. The Hanford Fire Department is equipped with fire engines for control 28 
of fires requiring high water volume and pressure. 29 
LAWPS OUG facilities, including the spent IXC storage pad, rely primarily on the Hanford Fire 30 
Department to respond to fires and other emergencies as described in Hanford Facility Permit 31 
Attachment 4, Hanford Emergency Management Plan, (DOE/RL-94-02). The Hanford Fire Department 32 
provides all the necessary equipment and personnel to respond to emergencies. Operators will respond to 33 
emergencies in accordance with the LAWPS “Contingency Plan” (Addendum J) and are trained in the use 34 
of emergency systems, response to fires, and use of communications equipment.  35 
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C.5 Container Storage 1 
LAWPS OUG includes two container storage areas used to manage spent IXC. The first is the 2 
IXC Storage Pad located immediately east of the LAWPS facilities. The IXC storage pad is sized to store 3 
150 columns, which accommodates the expected generation rate of two columns per month for the 4 
approximate five-year duration of TSCR (LAWPS Phase 1) operations with some added contingency 5 
space. The storage pad could also accommodate media traps, should that waste form be generated during 6 
waste processing. The media trap is a contingency feature located just upstream of the delay tank and is 7 
designed to capture IX media in the unlikely event of a screen failure within an IXC that could result in 8 
IX media being released into the process stream. A media trap is a small component approximately 9 
17 inches by 3 inches that resembles a small cartridge filter.  10 
Storage pad dimensions account for row and aisle spacing requirements in accordance with 11 
WAC 173-303-630(5)(c). The IXC storage pad is approximately 110 feet long by 75 feet wide, orientated 12 
in a north-south configuration. The reinforced slab is 12 inches thick with 30-inch turndowns to provide 13 
adequate load carrying capacity to meet seismic and loading requirements. The storage pad is connected 14 
to the Balance of Facilities (BOF) concrete pad (where the TSCR Process Enclosure resides), by a 15 
concrete travel path (reference Figure C-5). 16 
The IXC staging area is located immediately adjacent to the TSCR Process Enclosure. This container 17 
storage area can accommodate three columns and is intended as a contingency location for columns that 18 
may require decontamination, or other corrective actions, prior to placement onto the IXC Storage Pad. 19 
The IXC staging area concrete slab is integral to the BOF slab and will be demarcated with striping and 20 
stanchions as appropriate. Refer to Section C.2.6 and Figures C-1 and C-5 for additional information on 21 
both container storage areas. Columns will remain in the IXC staging area for no longer than one year and 22 
may remain on the IXC storage pad for up to fifty years. 23 
Both container storage areas are located within fenced and gated boundaries with access controls. 24 
Because the IXC will not contain free liquids and do not hold waste types listed in WAC 173-303-25 
630(7)(c), secondary containment is not provided for either storage area. Both areas are sloped to remove 26 
liquids resulting from precipitation in accordance with WAC 173-303-630(7)(c)(i). The specifications and 27 
requirements for the design of both storage areas are found in RPP-SPEC-62054, TSCR IXC Concrete 28 
Storage Pad System: Tank Farm System Infrastructure Upgrades Specification and RPP-CALC-62547, 29 
Structural Analysis of TSCR IXC Storage Pad (both as amended). 30 
Other secondary solid waste that results from the balance of process operations is considered newly 31 
generated waste that requires packaging for shipment, treatment if necessary, and disposal. Some waste 32 
may require treatment to address Land Disposal Restrictions prior to disposal. 33 
Secondary waste will be managed in accordance with the applicable sections WAC 173-303-200, 34 
accumulation standards and WAC 173-303-630, Use and management of containers. Secondary solid 35 
waste generated from LAWPS operations will not result in any unique waste forms requiring specialized 36 
packaging, transportation, treatment, and disposal considerations. Waste stream types generated from 37 
LAWPS operations may include, but are not limited to the following examples: 38 

• Personal protective equipment/step-off pad waste. 39 
• Decontamination materials. 40 
• Spill cleanup materials. 41 
• Maintenance debris waste (e.g., tank waste contacted filters, valves and instruments). 42 

In addition, satellite accumulation areas may be used as necessary for routinely generated dangerous 43 
waste in accordance with WAC 173-303-174. 44 
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C.6 Tank Systems 1 
This section provides specific information on the TSCR tank system and includes discussion on the type 2 
of waste to be managed in the system, tank system design information, integrity assessments, and 3 
additional information on the TSCR tank system components that treat and store mixed waste. 4 
Modifications to the 241-AP Tank Farm beyond those described in this addendum are not associated with 5 
the LAWPS OUG and are not included in this application. The TSCR Process Enclosure tank system 6 
components are discussed in Sections C.1 and C.2 and the locations of the tank system process 7 
components are presented in Figure C-9. 8 
 9 

Figure C-9  Tank Side Cesium Removal Process Enclosure Layout 10 
(Simplified Plan View) 11 

 12 
The primary TSCR tank system components are shown in Table C-2. 13 
 14 

Table C-2  Primary Tank Side Cesium Removal Tank System Components 
Component ID Number Function Volume 

Feed Filters (2) WP-FLT-325A 
WP-FLT-325B 

Solids Filtration 49.5 gallons 

IXC (3) WP-IX-400A 
WP-IX-400B 
WP-IX-400C 

Cesium Removal 162.6 gallons 

Media Trap WP-RT-500 IX Media Confinement 0.25 gallons 
Delay Tank WP-TK-550 Barium Decay 300 gallons 

 15 
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C.6.1 Design Requirements 1 
The following sections provide an overview of the design specifications for the TSCR tank system 2 
components. In accordance with the new tank system requirements of WAC 173-303-640(3), the 3 
following tank components and specifications were assessed: 4 

• Dimensions, capacities, wall thicknesses, and pipe connections. 5 
• Materials of construction and compatibility of materials with the waste being processed. 6 
• Materials of construction of foundations and structural supports. 7 
• Review of design codes and standards used in fabrication and construction. 8 
• Review of structural design calculations, including seismic design basis. 9 
• Waste characteristics and the effects of waste on corrosion. 10 

A design assessment to establish compliance with WAC 173-303-640(3) has been performed and certified 11 
by an IQRPE. The design assessment reports found the tank system design in compliance with 12 
WAC 173-303-640(3). 13 
The specifications and requirements for the design and fabrication of the TSCR tank system and ancillary 14 
equipment are documented in the following: 15 

• TSCR specifications for design and fabrication are documented in RPP-SPEC-61910, 16 
Specification for the Tank Side Cesium Removal Demonstration Project (as amended). 17 

• DST Project specifications for supporting infrastructure are documented in RPP-SPEC-60547, 18 
Low Activity Waste Pretreatment System: Tank Farm System Infrastructure Upgrades 19 
Specification (as amended). 20 

• HIHTL specifications for design and fabrication are documented in RPP-14859, Specification for 21 
Hose-in-Hose Transfer Line and Hose Jumpers (as amended). 22 

• Project W-211 transfer line specifications for the design and fabrication of the pipe-in-pipe 23 
transfer line components are documented in HNF-SD-W211-FDC-001, Functional Design 24 
Criteria, Project W-211, Initial Tank Retrieval Systems (as amended) and W-211-TP-P1, 25 
Procurement Specification Double Containment Piping TFC/WTP Waste Transfer Piping 26 
(as amended). 27 

• DST Project specifications for the design and fabrication of the transfer line tie-in segments to the 28 
W-211 transfer lines are documented in RPP-SPEC-62029, Waste Feed Delivery: Tank Farm 29 
System Infrastructure Upgrades Specification (as amended). 30 

All of the primary dangerous waste tank system treatment components in the TSCR Process Enclosure are 31 
constructed of stainless steel. According to the design basis, it was determined stainless steel provides 32 
adequate corrosion protection for these process components with a 5-year design life. 33 

C.6.1.1 Codes and Standards for Tank System Design and Construction 34 
Specific standards for the manufacture of TSCR process systems are briefly discussed in the following 35 
sections. In addition to these codes and industrial standards, a seismic analysis for each process system is 36 
required [WAC 173-303-806(4)(a)(xi)]. The seismic analysis was performed in accordance with 37 
Department of Energy (DOE) Order 420.1C. 38 
Codes and standards applicable to the design, construction, and testing of the tanks, ancillary piping 39 
systems, and hose systems are established in Table C-3.  40 
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Table C-3  Codes and Standards for Tanks and Ancillary Systems 
Code/Standard Title 

American Society of Mechanical Engineers 
(ASME) – B31.1 (latest edition) 

Power Piping 

ASME – B31.3 (latest edition) Process Piping 
ASME – Boiler and Pressure Vessel Code 
(latest edition) 

Rules for Construction of Pressure Vessels 

ASME – NQA-1A (Addendum A, latest edition) Quality Assurance Requirements for Nuclear 
Facility Applications 

American Welding Society (AWS) – D1.1/D1.1M 
(latest edition) 

Structural Welding Code – Steel 

AWS – D1.6/D1.6M (latest edition) Structural Welding Code – Stainless Steel 
National Association of Hose and Accessories 
Distributors (NAHAD) 500 (latest edition) 

Industrial Hose Assembly Specification Guidelines 

NAHAD 600 (latest edition) Composite Hose Assembly Specification Guidelines 
RMA IP-2 (latest edition) Hose Handbook 

 1 
The application of these standards to the fabrication and installation of the TSCR tank system, transfer 2 
piping, and hoses, combined with independent verification of completed systems ensures that the tank and 3 
tank supports have sufficient structural strength and that seams and connections are adequate to ensure 4 
tank integrity. In addition, each tank system component will meet strict quality assurance requirements. 5 
Any tank system component constructed off-site will be tested for integrity and leak tightness before 6 
shipment to the Hanford Facility. Following installation, the systems will be inspected for damage to 7 
ensure against leakage and to verify proper operation. If a tank system component was damaged during 8 
shipment or installation, repairs will be made and leak tightness testing will be repeated onsite. 9 

C.6.1.2 Design Information for Tank Side Cesium Removal and Transfer Lines 10 
The TSCR Process Enclosure and transfer lines (both hard pipe and HIHTL) will be constructed to meet a 11 
series of design standards, as discussed in the following sections. Table C-3 above presents the applicable 12 
design standards and codes for tank systems, and Tables C-4 and C-5 provide additional information on 13 
key ancillary equipment and materials of construction associated with the TSCR and waste transfer 14 
systems. All piping systems are designed to withstand the effects of internal pressure, weight, thermal 15 
expansion and contraction, and any dynamic flow. The design of these units have been evaluated in an 16 
engineering design assessment certified by an IQRPE. The certified design assessments are documented 17 
in three reports included in the LAWPS OUG Appendix 2.11. Follow-on integrity assessments, including 18 
frequency, will be established following completion of the design assessment. 19 
 20 

Table C-4  Materials of Construction and Design 
System Number Material Design 

Filters (2) WP-FLT-325A 
WP-FLT-325B 

316/316L Stainless Steel Appendix 2.11 

IXC 1 WP-IX-400A 316/316L Stainless Steel Appendix 2.11 
IXC 1 WP-IX-400B 316/316L Stainless Steel Appendix 2.11 
IXC 1 WP-IX-400C 316/316L Stainless Steel Appendix 2.11 
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Table C-4  Materials of Construction and Design 
System Number Material Design 

Media Trap WP-RT-500 316/316L Stainless Steel 
Hastelloy® C-276 (screen) 

Appendix 2.11 

Delay Tank WP-TK-550 316/316L Stainless Steel Appendix. 2.11 
TSCR Piping & Valves Various 304/304L and 316/316L 

Stainless Steel 
Appendix 2.11 

TSCR Process 
Enclosure Secondary 
Containment 
(includes sump and 
pump) 

N/A Epoxy Coated Carbon Steel Appendix 2.11 

Misroute Prevention 
Secondary Containment 

N/A 304/304L Stainless Steel Appendix 2.11 

HIHTLs (5) HIHTL-AP106-SN-101 
HIHTL-AP107-SN-102 
HIHTL-AP107-SN-103 
HIHTL-AP108-SN-104 
HIHTL-AP108-SN-105 

EPDM Appendix 2.11 

Pipe-in-Pipe Transfer 
Lines (primary)1 

SN-637 
SN-700 

316/316L Stainless Steel (new) 
304L (existing) 

Appendix 2.8 
Appendix 2.5 

1Includes utilized portions of existing W-211 transfer lines and new tie-in segments. 
Hastelloy® is a registered trademark of Haynes International. 

 1 
C.6.1.3 Integrity Assessments 2 
The initial design assessment for TSCR attests to the adequacy of design and integrity of the tank system 3 
to ensure that the tanks and ancillary equipment will not collapse, rupture, or fail over the intended life 4 
considering intended uses. Specifically, the assessment documents the following considerations: 5 

• Standards used during design of the tank system. 6 
• Characteristics of the waste feed. 7 
• Adequacy of the materials of construction to provide corrosion protection from the solution in 8 

waste feed. 9 
The results of the assessment demonstrate that the tank system and ancillary equipment have sufficient 10 
structural integrity and are acceptable for storing and treating dangerous and/or mixed waste. The 11 
assessment concludes that the tank system and ancillary components are designed to withstand a 12 
design-basis earthquake.  13 
If TSCR were to be operated longer than 5 years (current design life), a tank integrity assessment program 14 
and schedule, to include a corrosion inspection program, if necessary, will be developed and will include 15 
periodic follow-on integrity assessments. The frequency of follow-on integrity assessments will be 16 
determined by the initial assessment and include considerations for age of the tank system, materials of 17 
construction, characteristics of the waste, operating experience, and recommendations of the initial design 18 
assessment. It is common for each of these tank types to be assessed on a frequency adequate to 19 
determine if corrosion or other indications of deterioration is occurring. The tank integrity assessment 20 
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program and schedule will be developed and entered into the LAWPS OUG Operating Record prior to the 1 
first receipt of waste.  2 

C.6.2 Additional Requirements for New Tanks 3 
Procedures for proper installation of tanks, tank supports, piping, concrete, etc., are included in 4 
construction specifications. During and following installation, an independent qualified installation 5 
inspector or an IQRPE will inspect the tanks and secondary containment in accordance with 6 
WAC 173-303-640(3)(c). Deficiencies identified are to be documented and a determination will be made 7 
as to repair/rework or use-as-is. All deficiencies requiring corrective action will be repaired to the 8 
satisfaction of the engineer. The tanks and ancillary equipment will be leak tested as part of acceptance of 9 
the system from the fabrication contractor. Information on the inspections and leak tests are to be included 10 
in the construction/installation certification, which will be entered into the LAWPS OUG Operating 11 
Record.  12 

C.6.3 Secondary Containment and Leak Detection 13 
This section describes the design and operation of secondary containment and leak detection systems for 14 
the TSCR Process Enclosure and transfer lines (HIHTL and pipe-in-pipe). 15 
C.6.3.1 Secondary Containment for the Tank Side Cesium Removal Process Enclosure 16 
The TSCR Process Enclosure utilizes two secondary containment features; one that provides containment 17 
for all process area tank system components, and second system providing containment for the misroute 18 
prevention interface within the Process Enclosure airlock. The basis for sizing the secondary containment 19 
system in the TSCR Process Enclosure process area is documented in calculation RPP-CALC-62500, 20 
Process Enclosure Secondary Containment Sizing (as amended). Supporting design and construction 21 
specifications ensures the foundation is capable of supporting the tank and secondary containment 22 
systems and that uneven settling and failures from pressure gradients should not occur. 23 
The TSCR Process Enclosure secondary containment system is integral to the process unit and underlies 24 
all tank system components within the structure. The system is designed to contain a leak from any 25 
process component within the Process Enclosure and is constructed of epoxy coated carbon steel. The 26 
underlying concrete foundation is designed with reinforcing steel. The concrete slab and footing 27 
dimensions preclude failure caused by load pressures and climatic conditions (e.g., frost heave). 28 
Established principles and techniques for structural analysis, soil mechanics, and concrete and structural 29 
steel design were used in the design calculations for the foundation and Process Enclosure structure. In 30 
each of the analyses, the major design criteria are established from the documents listed in Table C-5. 31 
The second containment system is comprised of a National Electrical Manufacturers Association (NEMA) 32 
4X rated liquid tight cabinet. The cabinet is constructed of stainless steel and houses reagent feeds 33 
(e.g., water, caustic, and service air) into the Process Enclosure process area. The cabinet provides 34 
containment in the unlikely event of waste misroute into any of the reagent feed lines. The cabinet is 35 
equipped with a drain line with a leak detector installed within the drain line above a closed valve. If the 36 
leak detector is activated, the valve automatically opens and drains any leaked liquids into the Process 37 
Enclosure drain manifold, which routes the leaked material directly to 241-AP-108. Reference 38 
Figure C-10 for the NEMA cabinet location. 39 
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Figure C-10  National Electrical Manufacturers Association Containment Cabinet 1 
 2 

Table C-5  Codes and Standards for Structural Systems 
Document Title 

DOE Order 420.1C (latest edition) Facility Safety 
International Building Code (IBC) 2015  International Building Code 
American Concrete Institute (ACI) 301 
(latest edition) 

Standard Specification for Structural Concrete 

ACI 318 (latest edition) Building Code Requirements for Structural Concrete 
ACI 349 (latest edition) Code Requirements for Nuclear Safety-Related Concrete 

Structures and Commentary 
 3 
The TSCR Process Enclosure secondary containment system is designed to contain 100 percent of the 4 
volume of the largest tank within its boundary in accordance with WAC 173-303-640 (4)(e)(i)(A). The 5 
300-gallon Delay Tank bound the necessary volume. RPP-CALC-62500, Process Enclosure Secondary 6 
Containment Sizing Calculation documents the basis for this secondary containment sizing.  7 
The total volume of the Process Enclosure secondary containment system is 432 gallons. The containment 8 
system is sloped to a single low-point sump equipped with a leak detector and pump allowing for 9 
detection and removal of any leaked waste. Leaked waste would be pumped from the secondary 10 
containment sump through the drain manifold to 241-AP-108. Leak detection alarms are monitored in 11 
accordance with Addendum I, “Inspection Plan.” 12 
TSCR has no outside dangerous waste storage or treatment tanks that require consideration of the 13 
additional volume from a 25-year, 24-hour storm event [WAC 173-303-640(4)(e)(i)(B)]. 14 
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C.6.3.2 Secondary Containment and Operation of Transfer Lines 1 
All five HIHTLs are provided secondary containment by the outer encasement hose. The TSCR Process 2 
Enclosure HIHTL connection represent the high point for all five lines, therefore, leak detection is 3 
provided by low point instruments located at the 241-AP Farm connections. All the lines have been 4 
designed to minimize low points between the TSCR enclosure and the AP Tank farm. However, due to 5 
structures, required equipment travel routes in the farms or the need to shield the lines, there are some 6 
localized low points. The following table identifies the location of low-point leak detection for each 7 
HIHTL. A 7-gallon per hour leak can be detected in any of the five hoses within 24 hours. 8 
 9 

Table C-6  Secondary Containment for Hose-in-Hose Transfer Lines 
and Hard Piped Transfer Lines 

# Transfer 
Line 

Line Number Destination/Connection Leak Detector Location 
and Minimum Leak Rate 

to Detect in 24 Hours 
1 HIHTL-AP106-SN-101 241-AP-106, Riser 002 Within Drop Leg, 4 g/hr 
2 HIHTL-AP107-SN-102 AP-07F Pump Pit Within Drop Leg, 7 g/hr 
3 HIHTL-AP107-SN-103 AP-07F Pump Pit Within Pump Pit, 7 g/hr 
4 HIHTL-AP108-SN-104 241-AP-108, Riser 015 Within Drop Leg, 4 g/hr1 
5 HIHTL-AP108-SN-105 241-AP-108, Riser 015 Within Drop Leg, 4 g/hr1 
N/A SN-637 (high point) WTP ICD-30 interface 

point 
EMF low-point drain, 0.5 g/hr 

N/A SN-637 (high point) 241-AP-106, AP-06A Pit Within Pump Pit, 3 g/hr 
WTP to  
AP Farm 

SN-700 241-AP-102 EMF-low-point drain, 0.5 g/hr 

1Leak rates are HIHTL-AP108-SN-104 and HIHTL-AP108-SN-105 are bounded by the 4 g/hr leak rate calculated for 
HIHTL-AP106-SN-101 as they are continuously sloped. 

 10 
241-AP Farm leak detection signals are shared with the TSCR Process Enclosure allowing for shutdown 11 
of process operations upon indication of a leak with any of the five HIHTLs (reference Section C.2.8). 12 
The HIHTL primary hose can be flushed and air blown from the TSCR Process Enclosure back to the 13 
tank the HIHTL is connected to. In the event any leaked waste from a primary hose to the secondary, that 14 
material will be removed by compressed air and./or water flushing from the TSCR Process Enclosure end 15 
back to the tank the HIHTL is connected to. This would require both primary and secondary hoses to be 16 
disconnected from the Process Enclosure. If a HIHTL developed a leak to the secondary containment 17 
system or the environment, TSCR waste processing must stop and the leaking HIHTL would be taken out 18 
of service per WAC 173-303-640(7)(a) and replaced with a new HIHTL or hard walled pipe after 19 
Ecology’s approval to do so after submitting to Ecology any relevant and requested information for the 20 
cause of the leak. Valves isolating the vent and drain manifolds remain closed when either HIHTL-21 
AP108-SN-104 or HIHTL-AP108-SN-105 is not in use. An educator using compressed air maintains a 22 
negative on the vent manifold prior to removing IXC connections, which prevents vapors from 241-AP-23 
108 entering the TSCR Process Enclosure. 24 
Secondary containment for hard-piped transfer lines are provided by the outer encasement pipe. Both the 25 
241-AP Farm to WTP feed line and WTP EMF return line are sloped from the 241-AP Farm to the WTP 26 
EMF facility, which is equipped with a low-point leak detector that provides indication of a leak. WTP 27 
EMF leak detection signals will be provided to the DST Central Control room allowing for shutdown of 28 
waste transfers upon indication of a leak within either transfer line. 29 
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A dedicated pipeline is used to transfer the DFLAW conditioned liquid effluent generated by TSCR to the 1 
EMF. The feed line runs through EMF (for access to the low-point drain) to the LAW Concentrate Receipt 2 
Vessel. The feed has undergone previous qualification to ensure it meets WTP acceptance. Upon approval 3 
by WTP of the Tank Operations Contractor (TOC) of the request to transfer effluent, each facility verifies 4 
ready to transfer/receive status, and TOC provides notification of start of transfer. During the transfer, the 5 
TOC performs inline process monitoring and will stop the process in a fail-safe condition in the event of 6 
an abnormal condition such as detection of a leak, removal of a permissive signal, or interlock. The 7 
241-AP-106 feed tank leak detection instrumentation (Leak Detector AP-106-WT-LDE-006A) information 8 
for the transfer line is included in Addendum I, “Inspection Plan.” 9 
The TOC initiates shutdown of the 241-AP-106 transfer pump when the target transfer volume is reached 10 
or a transfer/receipt permissive is removed. Following completion of the transfer, the TOC and WTP will 11 
evaluate the anticipated schedule for the next effluent batch transfer. If no transfer is scheduled within the 12 
next 14 calendar days, WTP will flush the transfer line to 241-AP-106 with an appropriate flushing media 13 
(e.g., EMF process condensate, deionized water, raw water). Residual flush media will be permitted to 14 
drain into the EMF Low Point Drain Vessel, after which the TOC and TOC transfer/receipt systems are 15 
subsequently isolated until the next transfer. If the next transfer will be performed with 14 days, transfer 16 
line flushing is not required. The same flushing process is used for the EMF to 241-AP-102 process 17 
condensate return transfer line. 18 

C.6.4 Tank Management Practices 19 
Tank management practices addressing rupture, leakage, and corrosion prevention are discussed as 20 
follows. 21 
Because TSCR treats DST system aqueous supernatant with a low solids content, this feed waste stream 22 
can be managed such that erosion and corrosion is not a significant concern. Additionally, the materials of 23 
construction used in the TSCR Process Enclosure, HIHTLs, and hard-piped transfer lines make it unlikely 24 
that an aqueous waste would corrode a tank, hose, or piping materials. 25 
Should a leak in any tank system component be discovered, the leak is immediately stopped by isolating 26 
the leaking component and removing the tank system component from service. Following isolation, the 27 
requirements of WAC 173-303-640(7), incorporated by reference, are followed. These requirements 28 
include repair or closure of the tank/tank system component preceded by removal of any waste. Any 29 
major repairs require certification. If repairs are not practical or successful, the tank system would 30 
undergo closure in accordance with Addendum H, “Closure Plan.” 31 
External corrosion protection (i.e., cathodic protection) is not required for the TSCR Process Enclosure 32 
tank system components as they are contained within an above ground structure and are not in contact 33 
with soil or moisture. HIHTLs are protected from contact with soil or moisture with an exterior insulating 34 
system. Hard-piped transfer lines are protected from external corrosion by a protective coating system. 35 
C.6.4.1 Overfilling Prevention 36 
Because TSCR Process Enclosure tanks system components are designed and operated as a once-through, 37 
closed pressure vessel system, tank overfill controls and features are not applicable. The TSCR Control 38 
Enclosure MCS monitors all processing parameters and is equipped with alarms that annunciate on any 39 
indication of system malfunction that includes alarms and interlocks to shut the system down. 40 
C.6.5 Labels or Signs 41 
Each tank or primary process unit component (i.e., filters, IXC, etc.) in the TSCR Process Enclosure are 42 
identified by an attached nameplate that includes the equipment number. Additionally, the Process 43 
Enclosure will bear a legend that identifies the systems and waste in a manner that adequately warns 44 
employees, emergency personnel, and the public of the major risk(s) associated with the waste being 45 
stored or treated in the tank system. 46 
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Access to the fenced and gated TSCR Process Enclosure area, including the IXC staging area, is posted 1 
with black and white signs bearing the words “Danger–Unauthorized Personnel Keep Out.” Signs are 2 
posted at each entrance gate to the facility. The same posting is affixed to the IXC storage pad gate and 3 
entrances. Individual IXC will bear labels in accordance with WAC 173-303-630(3). Refer to 4 
Addendum E, “Security,” for additional information on signs and postings. 5 
C.6.6 Management of Ignitable or Reactive Wastes in Tanks Systems 6 
TSCR treats aqueous waste that does not meet the definition of an ignitable or reactive waste in 7 
accordance with WAC 173-303-090(5). Therefore, design requirements, controls, and inspections 8 
associated with the management of ignitable or reactive waste are not applicable to TSCR. Additional 9 
information regarding qualification of TSCR feed waste acceptance criteria is found in Addendum B, 10 
“Waste Analysis Plan.” 11 
C.6.7 Management of Incompatible Wastes in Tanks Systems 12 
TSCR treats dilute solutions of aqueous waste that is mixed and sampled prior to receipt that pose no 13 
compatibility issues. TSCR Process Enclosure returns to the 241-AP Farm tanks will meet the DST 14 
System Waste Acceptance Criteria. 15 
C.7 Organic Air Emissions Control 16 
This section addresses organic air emission standards per 40 Code of Federal Regulations (CFR) 264, 17 
Subpart AA (WAC 173-303-690) and Subpart BB (WAC 173-303-691). The requirements of 18 
WAC 173-303-690 (Subpart AA) are not applicable because TSCR does not perform distillation, 19 
fractionation, thin-film evaporation, solvent extraction, or air or steam stripping operations 20 
[WAC 173-303-690(1)(b)]. The requirements of WAC 173-303-691 (Subpart BB) are not applicable 21 
because aqueous waste with 10 percent or greater organic concentration is not accepted for treatment at 22 
TSCR. 23 

C.7.1 Applicability of Subpart CC Standards 24 
The air emission standards of WAC 173-303-692 (40 CFR 264, Subpart CC) apply to tank, surface 25 
impoundment, and container storage units that manage wastes with average volatile organic 26 
concentrations equal to or exceeding 500 parts per million (0.05%) by weight, based on the hazardous 27 
waste composition at the point of origination. However, waste management units that are used solely for 28 
management of radioactive mixed waste are exempt [WAC 173-303-692(1)(b)(vi)]. Since only 29 
radioactive mixed waste is managed at the TSCR, these requirements are not applicable to TSCR 30 
operations. 31 

C.8 Engineering Design Media 32 
Tabular listings and copies of Professional Engineer-stamped TSCR Process Enclosure, HIHTL, 33 
hard-piped transfer lines, and IXC storage areas design drawings, calculations and other documentation 34 
reflecting the design submitted with this application package are provided in the LAWPS Appendices 2.4 35 
through 2.11. 36 
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1.0 BACKGROUND 

This report documents the Independent Qualified Registered Professional Engineer’s (IQRPE) 
review of the life extension documentation and certification of five (5) each Hose-In-Hose Transfer 
Lines (HIHTLs) and two (2) each hose Ethylene Propylene Diene Monomer (EPDM) jumpers. 
The review was authorized per Statement of Work (SOW) No. 371440 IQRPE Support for TSCR 
Evaluation of HIHTL Service Life (81713).  

HIHTLs are assigned an initial three-year service life after being put in service. The service life 
expiration date may be extended if the requirements of RPP-6711, Evaluation of Hose-in-Hose 
Transfer Line Service Life, are met.   

Under the Direct Feed Low Activity Waste (DFLAW) Program, cesium-137 (Cs-137) is removed 
from qualified Tank Farm supernatant (in double-shell tank [DST] 241-AP-107) via a non-elutable 
ion exchange process using the Tank Side Cesium Removal (TSCR) Facility.  Feed treated at 
TSCR is sent via HIHTLs to DST 241-AP-106 to be stored.  DST 241-AP-108 is used to capture 
waste, caustic, and water, depending on the operation being performed within TSCR.  Five (5) 
HIHTLs and two (2) hose jumpers were installed to support this TSCR demonstration (RPP-RPT-
64365, Tank Side Cesium Removal Evaluation of Hose-in-Hose Transfer Line Service Life).   

Five (5) HIHTLs (serial numbers 19091-01 through 19091-05) are 2-inch primary with 4-inch 
secondary hoses installed between 241-AP Farm and the TSCR Facility to support the DFLAW 
Program.  

Two (2) hose jumpers AP07F-WT-EPDMJ-[A-B] and AP07F-WT-EPDMJ-[C-D] (serial numbers 
709874339) are in pump pit AP-07F of DST 241-AP-107.  Hose jumpers are constructed of the 
same 2-inch diameter reinforced EPDM primary hose, but without the encasement hose. 

HIHTLs are used to convey waste to and from the TSCR Facility in support of the DFLAW 
program consisting of a nominal 2-inch diameter primary hose fitted inside a nominal 4-inch 
diameter encasement hose. Both the inner and outer hoses are fabricated from EPDM rubber 
integrally reinforced with steel wire and fabric. 

Hose jumpers are constructed of the same 2-inch diameter reinforced EPDM primary hose, but 
without the encasement hose. The ends of HIHTL assemblies are fitted with ChemJoint 
connections made to fit to a nozzle assembly or allow for future connections. Construction 
diagrams of typical HIHTLs and hose jumpers are provided in RPP-14859, Specification for Hose-
in-Hose Transfer Line and Hose Jumpers. 

These HIHTLs and hose jumpers were evaluated in RPP-RPT-64365 to determine the current and 
potential remaining service life of five (5) HIHTLs and two (2) hose jumpers using the evaluation 
techniques described in Appendix L of RPP-6711. Presently the service life of these HIHTLs and 
hose jumpers is approaching to expire in January 2025 (H-14-111356, Sheet 1, AP Farm TSCR 
Upgrades HIHTL & EPDM Jumper Tracking Table). Life extension of these five (5) HIHTLs and 
two (2) hose jumper evaluation is documented in RPP-RPT-64365. These HIHTLs are assessed 
for service life extension in accordance with the process defined in RPP-6711 and the criteria 
included in RPP-12711, Rev. 07F, Temporary Waste Transfer Line Management Program Plan, 
Appendix D, Hose-in-Hose Transfer Line Life Extension Criteria Evaluation. The HIHTL life 
extension evaluation will consider the following elements: 

 Operating temperatures and durations will be included. 
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 Dose calculations and assumptions will be included. 

 Chemical composition of previous transfer will be included. 

 The entire HIHTL assembly will be considered. 

 HIHTL suitability to new and existing equipment will be considered including hose length, 
need of a midpoint joint, end connection, type of shielding, and mechanical and physical 
parameters. 

 Operational parameters and data included in the extension determination package: 
o Documentation of flushing/test history from the end of campaign to ensure residuals 

are removed and parameters indicate the line retained its integrity. 
o Percent of the volume of liquid. 
o Percent of the volume of solids. 
o Waste form (e.g., salt cake, sludge, liquid). 
o Chemical compatibility. 
o Temperature. 
o Pressure required for removal and pumping. 
o Radiation dosage 

All HIHTLs and jumper hoses relevant to this IQRPE review use the same materials, fittings, and 
construction methods. They were fabricated to specification RPP-14859. 

The life extension reports are required to be reviewed and approved by an IQRPE per RPP-12711, 
Appendix D. The "fit-for-use" certification for the specific retrieval systems will be addressed in 
the individual assessment reports and will reference this report. 

Pertinent information related to the five (5) HIHTLs and two (2) hose jumpers is compiled in Table 
1-1. The information is derived from RPP-RPT-64365; H-14-111335, Sheet 1, AP Farm TSCR 
Upgrades 241-AP-07F Jumper AP07F-WT-WPDMJ-[C-D]; H-14-111342, Sheet 1, AP Farm 
TSCR Upgrades 241-AP-07F Jumper AP07F-WT-EPDMJ-[A-B] and H-14-111356, Sheet 1. 
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Table 1-1:  HIHTLs and Hose Jumpers Evaluated for Service Life Extension 

Hose 
Assembly 
Line No. 

Serial No. 
Hose 

Length 
(ft.) 

Hose 
MFR 
Date 

In-
Service 

Date 

Present 
Service 

Life 
Expiration 

Date 

Origination Destination 

HIHTL-
AP106-SN-

101 
19091-01 230 8/31/19 1/25/22 1/25/25 TSCR (A) 

AP-106 Drop Leg, 
RISER-002 (A) 

HIHTL-
AP107-SN-

102 
19091-02 315 9/1/19 1/23/22 1/23/25 TSCR (A) 

AP-07F Recirc. 
Drop Leg, 

RISER-002 (A) 
HIHTL-

AP107-SN-
103 

19091-03 315 9/1/19 1/23/22 1/23/25 
AP-07F 

Feed  
Pump (A) 

TSCR (A) 

HIHTL-
AP108-SN-

104 
19091-04 165 8/31/19 1/24/22 1/24/25 TSCR (A) 

AP-108 Drop Leg, 
Vent RISER-015 

(A) 
HIHTL-

AP108-SN-
105 

19091-05 170 8/31/19 1/24/22 1/24/25 TSCR (A) 
AP-108 Drop Leg, 
Drain RISER-015 

(A) 
AP07F-WT-

EPDMJ-[A-B] 
709874339 3’-9” 5/1/19 1/23/22 1/23/25 

AP-07F 
Nozzle A 

AP-07F 
Nozzle B 

AP07F-WT-
EPDMJ-[C-D] 

709874339 4’-7” 5/1/19 1/23/22 1/23/25 
AP-07F, 
Nozzle C 

AP-07F, 
Nozzle D 

MFR = Manufacture 

These HIHTLs and hose jumpers have not been moved since their initial installation in 2021 (RPP-
RPT-64365, Appendix A, Section 3.4) 

RPP-RPT-64365, Appendix A grouped the above HIHTLs and hose jumpers according to the tanks 
for life extension evaluation as listed below:  

Table 1-2:  Maximum Potential Life Extension 

241-AP 
Tank 

Group 

Equipment 
Identification Number 

Assembly 
Serial 

Number 

Hose MFR 
Date 

Maximum 
Potential 

Service Life 

Maximum 
Potential 
Life by 
Group 

AP-106 HIHTL-AP106-SN-101  19091-01 8/31/2019 8/2029 8/2029 

AP-107 

HIHTL-AP107-SN-102 19091-02 9/1/2019 9/2029 

5/2029 
HIHTL-AP107-SN-103 19091-03 9/1/2019 9/2029 

AP07F-WT-EPDMJ-[A-B] 709874339 5/1/2019 5/2029 

AP07F-WT-EPDMJ-[C-D] 709874339 5/1/2019 5/2029 

AP-108 
HIHTL-AP108-SN-104 19091-04 8/31/2019 8/2029 

8/2029 
HIHTL-AP108-SN-105 19091-05 8/31/2019 8/2029 

MFR = Manufacture 
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2.0 UMBRELLA ECOLOGY REQUIREMENTS 

2.1 NO USE OF HIHTL BEYOND 10 YEARS LIMIT 

The date of manufacture and present life expiration for each HIHTL and jumper is given in Table 
1-1. New maximum allowable life is shown in Table 9-1 (8/31/2029 for 241-AP-106 group; 
5/31/2029 for 241-AP-107 group; and 6/20/2029 for 241-AP-108 group). The life extension 
analysis in RPP-RPT-64365, Attachment A (Page A-18), concludes that the service life is 
controlled by the maximum 10-year use limit from date of manufacture for the five (5) HIHTLs 
and two (2) hose jumpers. Neither of these HIHTLs, nor hose jumpers are planned for usage 
exceeding a period of 10 years. It was assumed that future transfers began on June 14, 2023, and 
will have a 40% efficiency rate. The calculated end of service life dates is based on conservative 
assumptions from past use and assumed future pressure, temperature, and radiation exposure 
service conditions. 

2.2 CERTIFICATION OF “FIT-FOR-USE” 

Before any retrieval system, including HIHTLs, can be operated in a new configuration, there must 
be Independent Design and Installation Assessments by an IQRPE. Each assessment includes a 
statement of approved service life dates of HIHTLs. Certification of “fit-for-use” for life-extended 
components will be addressed in the specific assessment reports that cover the applicable entire 
retrieval system for each campaign and will reference RPP-RPT-64365, Appendix A. 

An Independent Design Assessment Report (Submittal No. 64658-017-SUB-003-001, Submittal 
Certified/Final DA-316452-01 R0, IQRPE DA for TSCR TFU & SPS (09-23-190) was performed 
by an IQRPE for the design, and Installation Assessment Report (IA-324997-01, IQRPE 
Installation Assessment Report for TSCR Tank Farm Upgrades) of TSCR Tank Farm Upgrades 
systems or components, including the five (5) HIHTLs and two (2) hose jumpers evaluated in these 
reports. The HIHTLs have not been reconfigured since their initial use. 

2.3 ADDITIONAL EXTENSION REQUIREMENTS 

Five (5) HIHTLs and two (2) hose jumpers listed in this report are required to facilitate TSCR 
operation efforts. If these HIHTLs are needed for future campaigns which do not fall within the 
assumed bounds of RPP-RPT-64365, Appendix A (including the Attachment 1 evaluation), and 
the HIHTLs remain within their 10-year maximum life, an updated evaluation will be performed. 

3.0 HIHTL LIFE EXTENSION ANALYSIS 

The primary impact that normal service history has on the remaining service life of EPDM 
components is addressed with the parameters provided in this section. The Tank Farm Contractor 
(TOC) commissioned a study to develop an approach to calculate remaining service life given a 
variable service history [See RPP-6711, Appendix L, Banded (Band-It) and Swaged Hose-In-Hose 
Transfer Line (HIHTL) Assembly Service Life Verification Program and 2020 Addendum to 
Service Life Verification Program]. That study evaluated several parameters and their effects on 
service life and concluded that Miner's Rule (described in RPP-6711, Appendix L) can be used to 
adequately address the combined and cumulative effects of operating temperatures and pressures. 
Miner’s Rule is described as the method by which expected service life may be calculated to 
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account for the various operating conditions experienced by a HIHTL, a hose jumper, or a pump 
hose throughout its operating history between the temperatures of 110 °F and 260 °F and from 25 
psig to 500 psig. Miner’s Rule calculations in RPP-RPT-64365, Appendix A (Section 4.1), show 
that the Calculated End of Service Life for the HIHTLs (RPP-RPT-64365, Appendix A , A-10) 
and listed in Table 9-1 of this evaluation exceeds the Maximum Potential Life (which is based on 
date of manufacture). While the effect of storage time is not directly included in Miner's Rule, this 
effect is adequately addressed by limiting total maximum life (storage plus service) to 10 years. 
Miner's Rule appears to adequately fit the EPDM aging data provided in the study and appears to 
reasonably calculate remaining service life, with caveats for other effects such as radiation. 

Parameters other than temperature and pressure are managed by operating controls to minimize 
their effects (e.g., limit the time that organic layers are in contact with the EPDM or limit exposures 
to "threshold" levels). Certain phenomena exhibit "threshold" effects, whereby the physical 
properties of EPDM are not detectably degraded if the cumulative exposure remains below the 
"threshold" value. Radiation damage is an example of such a phenomenon, with a "threshold" 
exposure of 1x107 Rad [RPP-6711, Appendix L, Section 1.2, Radiation Effects (gamma dosage)]. 

3.1 OPERATING TEMPERATURES AND DURATIONS  

The following Table 3-1 (RPP-RPT-64365, Appendix A, Table A-7) shows the maximum 
temperature of waste being transferred through the HIHTLs at each of the tanks and in the TSCR 
unit. 

Table 3-1: Maximum Transferred Waste Temperature Data 

Tank 
Maximum Temperature 

(°F) 

241-AP-107 90 
TSCR 90 

241-AP-108 92 
241-AP-106 92 

 
To date, no waste or water greater than the maximum temperatures described in Table 3-2 below 
has been transferred through the hose assemblies being evaluated.  

RPP-RPT-64365, Appendix A, Table A-6 contains the temperature for each month that was 
assessed using the Miner’s Rule calculation for the HIHTLs being evaluated. The life extension 
analysis used higher assumed HIHTL service temperatures based on maximum allowed waste 
temperatures, soil temperatures, and heat-trace characteristics. Assumed monthly service 
temperatures are listed in Table 3-2 (RPP-6711, Appendix W, Table W3-2). 

In accordance with RPP-SPEC-61910, Specification for the Tank Side Cesium Removal 
Demonstration Project (Project TD101), the design temperature is 180 °F (Table 3-9 and Section 
3.3.5.9.8).  RPP-14859, Section 3.2.4 requires that primary and secondary hose assemblies shall 
be suitable for use at process fluid temperatures up to 180 °F. According to the available data, no 
waste transferred has exceeded the maximum temperature. 
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Table 3-2: Assumed Monthly Temperatures 

Month Temperature (°F) 
January 130 
February 130 
March 130 
April 130 
May 130 
June 133 
July 142 

August 137 
September 130 

October 130 
November 130 
December 130 

Weighted Monthly Avg. 132 

Methodologies and calculations for the Assumed Monthly HIHTL Temperatures are given in RPP-
6711, Appendix W, Evaluation of Maximum HIHTL, Hose Jumper, and Pump Hose Temperature. 
Temperatures used in Miner's Rule calculations for future operation are as shown in Table 3-2 are 
same as listed in RPP-6711, Appendix W, Table W3-2, Recommended HIHTL Lifetime 
Determination Temperatures.  

3.2 RADIATION DOSE CALCULATIONS AND ASSUMPTIONS  

Report RPP-6711, Appendix L, Section 1.2, discusses the tolerance level of EPDM to radiation 
dosage and uses a 100-KiloGrays dose which corresponds to 1x107 Rad. Each waste type 
transferred through the hose assemblies was evaluated to determine the individual waste transfer 
dose rate and summed to provide the total dose rate. Values for the energy emitted for the 
radionuclide constituents are shown in Table 3-3 (RPP-RPT-64365, Appendix A, Table 3-2). 

Table 3-3: Radionuclide Constituent Energy 

Radionuclide Radiation Emitted Energy (MeV)1 

137Cs Beta 0.171 
137mBa2 Gamma 0.662 

90Sr Beta 0.196 
90Y Beta 0.935 

1Energy values are discrete energy for gamma emitters and average energy for beta emitters. 
2The energy value for 137mBa is based on the energy most likely to occur and is not calculated via 
a weighted average. This value is more conservative than the weighted average and provides 
consistency with other calculations in RPP-6711. 

The radiation constituents for each tank group of TSCR project are listed in Table 3-4 (RPP- RPT-
64365, Appendix A, Table A-9). 
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Table 3-4: Radiation Constituents for TSCR Project 

Tank 
Group 

Operation 137Cs 
(Ci/L) 

137mBa 
(Ci/L) 

90Sr 
(Ci/L) 

90Y 
(Ci/L) 

SpG 

241-AP-107  
Supernatant 

Waste Transfer 
3.00E-01 2.84E-01 1.83E-03 1.83E-03 1.27 

241-AP-108  
Received 

Supernatant 
Waste 

3.59E-01 3.40E-01 1.00E+00 1.00E+00 1.27 

241-AP-106  
Received 

Treated Waste  
2.23E-04 2.11E-04 8.33E-03 8.33E-03 1.25 

RPP-RPT-64365, Appendix A, Attachment 1, Section 7.0 calculated the remaining service life, 
total ionizing radiation, calculated end of service life, and maximum allowable life for HIHTLs 
and hose jumpers.  The results are presented in RPP- RPT-64365, (Appendix A, Attachment 1, 
Table 7-1, Service Life Results). This table shows that all the factors considered in the calculation 
do not result in the degradation of the HIHTL life before the maximum shelf of 5/31/2029 for 241-
AP-107 group; 6/20/2029 for 241-AP-108 group; and 8/31/2029 for 241-AP-106. The total 
cumulative life will be below the 0.80 value of the total hose service life and the maximum 
ionization radiation is estimated below the 50 MRad threshold. The maximum allowable ionizing 
radiation is exceeded for the 241-AP-108 group assuming a 40% efficiency rate and calculated 
maximum dose rate.  As a result, the future operation and downtime days have been reduced to 
accommodate a maximum ionizing radiation contribution of 4.99E07 rad, below 50 Mrad 
threshold. 

At the presented dates in Table 3-5, the total cumulative life will be below the 0.80 value of the 
total hose service life and the maximum ionization radiation is estimated below the 50 MRad 
threshold.   

Table 3-5: Service Life Results 

Group 
Assumed 

Start 
Date 

Maximum 
Calculated 

Service 
Life 

Calculated 
Remaining 
Service Life 

from 6/14/2023 

Maximum 
Future 
Days at 

Operation 

Total 
Ionizing 

Radiation 
Contribution 

(rad) 

CLU 
Cumulative 
Life Used 

Days Years 

241-AP-107 6/14/2023 5/31/2029 2178 6 871 9.28E06 0.701 

241-AP-108 6/14/2023 6/20/2029 2198 6 879 4.99E07 0.706 

241-AP-106 6/14/2023 8/31/2029 2270 6.2 908 3.52E06* 0.724 

* RPP-RPT-64365, Appendix A, Table A-10, Service Life Results list this value to be 3.57E06. 
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3.3 CHEMICAL COMPOSITIONS OF TRANSFERS  

The TSCR system is a demonstration project associated with 241-AP Tank Farm. The estimated 
chemical constituent concentrations associated with the Project listed in Table 3-6 were obtained 
from RPP-SPEC-61910. The total inventory of the constituents was calculated based on the 
anticipated total volume of 5,000,000 gallons of waste feed processing. All the HIHTLs were 
procured per RPP-14859 which included the chemical constituents (RPP-14859, Table B2-3) for 
TSCR feed listed below in Table 3-6. Therefore, all waste compositions were certified by the 
vendor to be compatible with the HIHTL materials of construction. 

Table 3-6: Chemical Constituents of Waste Feed for TSCR 

Chemical 
Constituent 

Concentration1 
(mol/L) 

Concentration2 
(kg/L) 

 
Inventory3 

(kg) 
 

Inorganic 
Al 4.34E-01 1.17E-02 5.85E+04 
Bi 5.66E-05 1.18E-05 5.91E+01 
Ca 6.67E-04 2.67E-05 1.34E+02 
Cl 7.94E-02 2.81E-03 1.41E+04 

TIC as CO3 4.66E-01 2.80E-02 1.40E+05 
Cr 7.46E-03 3.88E-04 1.94E+03 
F 5.29E-02 1.01E-03 5.03E+03 
Fe 3.65E-04 2.04E-05 1.02E+02 
Hg 8.58E-07 1.72E-07 8.61E-01 
K 1.50E-01 5.86E-03 2.93E+04 
La 7.14E-06 9.92E-07 4.96E+00 
Mn 2.74E-05 1.51E-06 7.53E+00 
Na 5.61E+00 1.29E-01 6.45E+05 
Ni 2.49E-04 1.46E-05 7.31E+01 

NO2 1.12E+00 5.15E-02 2.58E+05 
NO3 1.64E+00 1.02E-01 5.08E+05 
Pb 1.31E-04 2.71E-05 1.36E+02 

PO4 3.53E-02 3.35E-03 1.68E+04 
Si 2.32E-03 6.52E-05 3.26E+02 

SO4 4.63E-02 4.45E-03 2.22E+04 
Sr 7.76E-06 6.80E-07 3.40E+00 

UTOTAL N/A N/A N/A 
Zr 1.98E-05 1.81E-06 9.03E+00 

Organic 
Oxalate N/A N/A N/A 

TOC 1.66E-01 1.99E-03 9.97E+03 
 

TIC: Total Inorganic Carbon 
TOC: Total Organic Carbon 

 Notes: 
1. RPP-SPEC-61910. 
2. Conversion of mol/L to kg/L calculated with analyte molecular weight. 
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3. Total inventory based on 5,000,000-gallon maximum feed waste (RPP-SPEC-61910). 

3.4 ENTIRE HIHTLS AND HOSE JUMPER ASSEMBLIES CONSIDERED 

The entire assembly for HIHTLs and hose jumpers, HIHTL-AP106-SN-101; 
HIHTL-AP107-SN-102, HIHTL-AP107-SN-103, HIHTL-AP108-SN-104; 
HIHTL-AP108-SN-105; AP07F-WT-EPDMJ-[A-B]; and AP07F-WT-EPDMJ-[C-D] are 
included in RPP-RPT-64365, Appendix A for service life evaluation. 

3.5 HIHTL SUITABILITY 

The suitability of the HIHTL’s was evaluated in both the Design and Installation Assessment 
Reports:  

 Submittal No. 64658-017-SUB-003-001. 

 IA-324997-01. 

These reports meet the following requirement listed in RPP-12711, Appendix D: 

“HIHTL suitability to new and existing equipment will be considered including hose length, need 
of a midpoint joint, end connection, type of shielding, and mechanical and physical parameters.” 

3.6 OPERATIONAL PARAMETERS AND DATA EVALUATED FOR HIHTL 
EXTENSION 

3.6.1 Flush History 

“Documentation is required for flushing/test history from the end of the campaign to ensure 
residuals are removed and parameters indicate the line retained its integrity” is required in 
accordance with RPP-12711, Appendix D, Item B, Operational Parameters. 
 
Flush history for all the three (3) tank groups 241-AP-107, 241-AP-108, and 241-AP-106 was 
evaluated and documented in RPP-RPT-64365, Appendix A, Section 3.3.6.1 and Table A-4. This 
table presents the flush history for the HIHTLs as documented in RPP-RPT-64365, Appendix A 
Attachment 1, TSCR Volumes and Pump Time E-mails of Appendix A.  Flush volumes are 
included as they are available.  Note that daily flushes occurred during operations through HIHTL-
AP108-SN-105 to accommodate TSCR filter blowdowns, however, these are not considered hose 
flushes used to rinse the HIHTL of waste.  

NOTE: The flush volumes used for 241-AP-107 dated 3/8/22 were not listed in any of the emails 
contained within the sections of RPP-RPT-64365, Appendix A discussed above. Supplemental 
information was provided separately to document the missing flush volumes: (80.80 gallons to 
AP07F Pump, 80.86 gallons to AP07F Drop Leg) (e-mail (3/1/2024, with attachment; from: Maisie 
Pelafigue, WRPS; to: Sohan Gahir, IQRPE, Meier Architecture • Engineering). 
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3.6.2 Percent of the Volume of Liquid 

The percentage of the volume of liquid was evaluated in RPP-RPT-64365, Appendix A, Section 
3.3.6.2.  RPP-RPT-64365, Table A-5 shows the total volumes of liquids transferred for each 
HIHTL group. 

3.6.3 Percent of Volume of Solids 

Percent of volume of solids was evaluated in RPP-RPT-64365, Appendix A, Section 3.3.6.3.   
RPP-RPT-64365, Table A-5 shows that no solids were transferred as part of TSCR Project.  

3.6.4 Waste Form (e.g., Salt Cake, Sludge, Liquid) 

Waste Form (e.g., Salt Cake, Sludge, Liquid) was evaluated in RPP-RPT-64365, Appendix A, 
Section 3.3.6.4 and the results documented:  

No solids were retrieved or transferred as a part of the TSCR demonstration project.  Conditioned 
supernatant waste is transferred from Tank 241-AP-107, processed in the TSCR unit, and sent as 
processed waste to Tank 241-AP-106.  The backwashing and flushing from the TSCR Facility are 
transferred to Tank 241-AP-108.  Water and caustic are transferred through the HIHTLs to the 
tanks to support TSCR operations. The waste volumes transferred were summarized in RPP-RPT-
64365, Table A-5.  

3.7 CHEMICAL COMPATIBILITY 

Chemical compatibility was evaluated in RPP-RPT-64365, Appendix A, Section 3.3.6.5.   

RPP-14859 requires that the HIHTL and hose jumper materials of construction shall be compatible 
with the specified waste constituents for each mission.  The hose vendor evaluates the chemical 
constituents identified in the specifications and provides a Certificate of Conformance in their 
submittal documentation that the materials used meet the specification requirements.  Since the 
original tank farm HIHTL procurement, RPP-14859 has been updated to provide expected 
chemical constituents for each type of waste to be conveyed through the HIHTLs and hose 
jumpers.  Section B2.1 in RPP-14859, Appendix B, discusses the TSCR Feed Waste Properties.  
The report determines that the chemical constituents of the waste feed meet the criteria established 
for compatibility with the HIHTLs (and hose jumpers). 

Despite the addition of the constituents for each mission, the formulation of the River Bend Hose 
HIHTLs has not required revision.  Since 1999, all River Bend HIHTLs have been fabricated using 
the same formulation EPDM.  Compatibility is established in RPP-6711.   

The EPDM is incompatible with Hanford specific organic liquids such as Plutonium Uranium 
Extraction Plant solvent (tributyl phosphate and normal paraffin hydrocarbon), B Plant solvent 
(Di-[2-ethylhexyl] phosphoric acid and normal paraffin hydrocarbon), and Quintolubric®

4F

1 
hydraulic fluid.  The vendor’s recommendation not to expose the EPDM HIHTL or hose jumper 
to organic liquids is based on tests with pure chemicals. There are no known exposures to organic 
liquids during TSCR demonstration efforts.   

 
1 Quintolubric is a registered trademark of Quaker Chemical Corporation, Wilmington Delaware. 
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3.8 TEMPERATURE 

Temperature effects were evaluated in RPP-RPT-64365, Appendix A, Section 3.3.6.6. HIHTLs 
and hose jumpers are assumed to be at temperatures listed in Table 3-2 of this document during 
their service life.  Methodologies and calculations to determine temperatures of HIHTLs are 
described in detail in RPP-6711, Appendix W, Evaluation of Maximum HIHTL, Hose Jumper, and 
Pump Hose Temperature. 

3.9 PRESSURE REQUIRED FOR REMOVAL AND PUMPING 

Pressure effects were evaluated in RPP-RPT-64365, Appendix A, Section 3.3.6.7. The maximum 
service pressure for future retrieval operations (in certain cases) will be governed by pressure relief 
controls, including over-pressure limitation of hydraulic power units.  This is further discussed in 
RPP-RPT-52854, Determination of Operational Set-Points for Waste Retrieval System Hydraulic 
Power Units. The maximum possible set point for pressures associated with TSCR is 400 psig. 

A pressure of 25 psig will be used for downtime periods (between transfers). This value is 
conservative because the system is configured to remain “open” by procedure and cannot retain 
fluid within the hose assembly.  

3.10 RADIATION DOSAGE 

Radiation dose impacts were evaluated in RPP-RPT-64365, Appendix A, Section 3.3.6.8. RPP-
RPT-64365, Section 2.4.3, Dose Limit Determination, identifies the maximum tolerance of EPDM 
to radiation as a cumulative dose of 500- KiloGrays or 5 X 107 rad.  Each waste type transferred 
through the hose assembly was evaluated to determine the individual waste transfer dose rates and 
summed to provide the cumulative dose rate.   

The method of evaluation for dose rates is performed following the methodology provided in 
Appendix L of RPP-6711. 

Values for the energy emitted for the radionuclide constituents are presented in RPP-RPT-64365, 
Table A-8. The radiation effect inputs and their references for each phase of the individual tank 
retrievals are found in RPP-RPT-64365, Table A-9 and Attachment 1. 

4.0 HIHTLS NOT OPERATED OUTSIDE OF PROCUREMENT SPECIFICATIONS 

4.1 PRIMARY HOSE PRESSURE HAS ALWAYS BEEN LESS THAN 425 PSIG 

HIHTLs primary hose pressure limits were evaluated in RPP-RPT-64365, Appendix A, Section 
3.3.7.1. The maximum rated working pressure for 2-inch primary hose assemblies shall not be less 
than 425 psig as required by RPP-14859, Section 3.2.1. RPP-RPT-64365, Appendix A, Section 
3.3.6.7 discusses that the maximum possible set point for pressures on the waste and feed lines 
associated with TSCR is 400 psig based on the parameters established in RPP-RPT-52854.  
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4.2 SECONDARY HOSE PRESSURE HAS ALWAYS BEEN LESS THAN OR EQUAL 
TO 170 PSIG 

The HIHTLs secondary 4-inch encasement hose’s pressure limits were evaluated in RPP-RPT-
64365, Appendix A, Section 3.3.7.2. The encasement hoses have their ends open to the pit 
atmosphere which allows a potential leak from the primary hose to drain into the pits where active 
full-time leak detection is present. Therefore, the secondary encasement hose has never seen 
pressures greater than or equal to 170 psig.  

4.3 HOSES HAVE NOT BEEN COLLAPSED BY VACUUM 

A HIHTL collapse/vacuum evaluation was performed in RPP-RPT-64365, Appendix A, Section 
3.3.7.3. The physical configuration of the retrieval does not allow the hoses to be subjected to a 
vacuum. Abnormal conditions have not occurred during the use of these hoses that would suggest 
they have ever seen a vacuum.  

4.4 TENSILE FORCES ON PRIMARY HOSES HAVE ALWAYS BEEN LESS THAN 
3140 LB. 

The HIHTLs have not been moved since installation (RPP-RPT-64365, Appendix A, Section 
3.3.7.4). HIHTL 2-inch primary hoses are designed for a maximum 3,140 lb. tensile force per RPP-
14859, Section 3.2.3.  No additional tensile force evaluation on the primary hose is required.  

4.5 TENSILE FORCES ON SECONDARY HOSE HAVE ALWAYS BEEN LESS THAN 
10,240 LB. 

The HIHTLs have not been moved since installation (RPP-RPT-64365, Appendix A, Section 
3.3.7.5). HIHTL 4-inch secondary hoses are designed for a maximum 10,240 lb. tensile force per 
RPP-14859, Section 3.2.3.  No additional tensile forces evaluation on the secondary hose is 
required.  

4.6 PRIMARY AND SECONDARY HOSE TEMPERATURES HAVE ALWAYS BEEN 
LESS THAN 180 °F 

The primary and secondary hoses have never seen temperatures greater than 180 °F (RPP-RPT-
64365, Appendix A, Section 3.3.7.6). The maximum assumed weighted monthly average 
temperature is 132 °F (RPP-RPT-64365, Table A-6) and the maximum transferred waste 
temperature is 92 °F (RPP-RPT-64365, Table A-7). 

4.7 CHEMICAL COMPATIBILITY CONTROLS 

These HIHTLs have been used to transfer waste between 241-AP-106, 241-AP-107 and 241-AP-
108 tank groups. The chemical constituents of TSCR feed waste properties are identified in the 
procurement specifications for HIHTLs, RPP-14859, Section B2.1 and Table B2-3. The HIHTLs 
were fabricated to RPP-14859, Rev. 15 which includes TSCR feed waste properties. The hose 
vendor evaluates the chemical constituents identified in the specifications and provides a 
Certificate of Conformance that the material used meets the specified requirements. Chemical 
compatibility is discussed above in Section 3.7 of this document. 
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4.8 RADIATION LESS THAN 500 KGRAY 

One of the primary factors that contribute to the ability to extend the life of HIHTLs is radiation 
exposure. The bounding radiation limit for the hoses is 500 KGray (5 x 107 rad) (RPP-RPT-64365, 
Appendix A, Section 3.3.7.8). The cumulative dose for both groups of HIHTLs are discussed in 
Section 3.2 of this document. 

5.0 VISUAL INSPECTION 

The HIHTLs have not been moved since their installation in 2021. (RPP-RPT-64365, Appendix 
A, Section 3.4). 

6.0 LEAK TESTING 

In addition to the factory pressure test, the HIHTLs are tested prior to initial operation by 
performing an in-service leak test. The results of this testing have been evaluated by an IQRPE in 
the IQRPE Installation Assessments Reports (IA-324997-01).   

7.0 FORMAL NOTIFICATION TO ECOLOGY 

The HIHTLs life extension evaluation, the assessment report from the IQRPE, and the applicable 
IQRPE Design and Installation Assessment Reports, contain the necessary information to support 
formal notifications:  

“A formal notification of the determination to extend the service life of an HIHTL will be 
submitted to the Washington State Department of Ecology.  The package will include the 
evaluation, which considers each of the items A through E, reviewed and certified by an IQRPE.  
The scope of the IQRPE review will be consistent with and satisfy the requirements of 40 CFR 
265.192, Design and Installation of New Tank Systems or Components. 

8.0 CONCLUSIONS 

For the purposes of this Life Extension Report, the first day of TSCR operations for the HIHTLs 
and hose jumpers began on June 14, 2023 (the day after the application of the current life extension 
evaluation) (RPP-RPT-64365, Appendix A, Section 5.0). All the factors considered in the 
evaluation do not result in the degradation of HIHTL life before a maximum life is reached on 
5/31/2029 and 8/31/2029 for the 241-AP-107 and 241-AP-106 groups, respectively. These time 
values assume both a 40% efficiency rate and a calculated maximum dose rate (RPP-RPT-64365, 
Appendix A, Attachment 1, Section 7.0).  

RPP-RPT-64365, Appendix A, Attachment 1, Section 7.0 indicates that the maximum allowable 
ionizing radiation is exceeded for the 241-AP-108 Group assuming a 40% efficiency rate and 
calculated maximum dose rate.  As a result, the future operation and downtime days have been 
reduced to accommodate a maximum ionizing radiation contribution of 4.99E07 rad, below 50 
MRad threshold as documented in RPP-RPT-64365, Appendix A, Attachment 1, Table 6-6. 

Caution Note:  The TOC needs to establish a method or administrative controls in place to ensure 
that these assumed values for future operation and downtime days are not exceeded. 

The Calculated End of Service Life and Total Ionizing Radiation Contribution of the HIHTLs was 
calculated in RPP-RPT-64365, Appendix A, Attachment 1 and is presented in RPP-RPT-64365, 
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Appendix A, Table A-10. These results are shown in Table 9-1 of this report. The calculated end 
of service life dates is based on conservative assumptions from past use and assumed future 
pressure, temperature, and radiation exposure service conditions. Deviations that exceed the 
documented assumed pressure, temperature, chemical, and radiation dose rates for future service 
conditions evaluated in this analysis will require additional, refined, service life analysis. 

According to the current analysis methodology for HIHTL life extension, the effects of ionizing 
radiation will not result in degradation of the hose life before the maximum allowable life (10 
years) has been reached. 

The result of this analysis is conservative: 

 The temperature of the HIHTLs was determined according to the methodologies 
documented in RPP-6711, Appendix W. Appendix W provides conservative temperature 
estimates, which are likely higher than what the hoses have been, or are predicted, to be 
exposed to. 

 The pressures used for the analysis (RPP-RPT-64365, Appendix A, Section 3.3.6.7) and 
the durations that the pressures are assumed to be applied are likely greater than the 
pressures the HIHTLs have experienced. 

 The analysis in RPP-6711, Appendix L recommends maintaining the calculated Miner’s 
Rule number under 95%. This conservative analysis maintains the Miner’s Rule number at 
a maximum of 80% to account for any uncertainties or incorrect assumptions. 

 The future active operation time cannot exceed the calculated end of service life or 10 years 
from date of manufacture, as listed in Table 9-1 of this document. 

 The temperature of the HIHTLs is assumed to be at the temperatures listed in Table 3-2, 
derived from RPP-RPT-64365, Appendix A, Table A-6, for each individual month. 

 The pressure in these components during active operations will not exceed 425 psig during 
normal operations. 

 If a method is not already in place, the TOC needs to establish a method of assuring that 
above restrictions/assumptions are not exceeded. If circumstances develop requiring these 
restrictions to be exceeded, then RPP-RPT-64365, must be re-evaluated. 

9.0 IQRPE CERTIFICATION 

9.1 LIST OF INDEPENDENT QUALIFIED REGISTERED PROFESSIONAL 
ENGINEERS  

A listing of the IQRPE, Professional Engineers, and other engineers who participated in 
preparation of this Service Life Evaluation for TSCR HIHTLs and Hose Jumpers Service Life 
Extension is provided below:  

Independent Qualified Registered Professional Engineer  

Sohan S. Gahir 
- P.E., Mechanical Engineering, License No. 18503 

 

RPP-IQRPE-50140 Rev.00 4/16/2024 - 12:02 PM 20 of 24



IQRPE SLE Report of TSCR HIHTLs and Hose Jumpers     SLE-371440-01, Rev. 0  
  

 

WRPS Subcontract No. 81713, Release 015   Page 18 of 21 
Meier Project No. 24-9253 

Professional Engineers  

M. J. Langevin 

- P.E., Mechanical Engineering, License No. 23759 

9.2 REMAINING SERVICE LIFE RESULTS FOR TSCR HIHTLS AND HOSE 
JUMPERS 

The service life extension report of the five (5) HIHTLs (serial numbers 19091-01 through 19091-
05) and two (2) hose jumpers AP07F-WT-EPDMJ-[A-B] and AP07F-WT-EPDMJ-[C-D] (serial 
numbers 709874339) for TSCR operations has been reviewed by the IQRPE and, with the 
exceptions listed herein (none), is assessed to be in compliance with the applicable sections of 
RPP- 12711, Appendix D.  The remaining service life of these HIHTLs and hose jumpers is shown 
in Table 9-1. Input to this Table 9-1 was derived from RPP-RPT-64365, Appendix A, Table A-10. 
 

Table 9-1: Remaining Service Life for TSCR HIHTLs and Hose Jumpers 
 

 
HIHTL 
Group 

 

 
Equipment 

Identification 
Number 

Assembly 
Serial 

Number 

Calculated 
Remaining 

Service 
Life from 
6/14/2023. 

(Years) 

Total 
Ionizing 

Radiation 
Contribution 

(rad) 

Cumulative 
Life Used 

Maximum 
Allowable 

Life  

AP-106 
HIHTL-AP106- 

SN-101 
19091-01 6.2 3.57E06** 0.724 8/31/2029 

AP-107 

HIHTL-AP107- 
SN-102 

19091-02 

6 9.28E06 0.701 5/31/2029 

HIHTL-AP107- 
SN-103 

19091-03 

AP07F-WT-
EPDMJ-[A-B] 

 
709874339 

AP07F-WT-
EPDMJ-[C-D] 

709874339 

AP-108 

HIHTL-AP108- 
SN-104 

19091-04 

6 4.99E07 0.706 6/20/2029 
HIHTL-AP108- 

SN-105 
19091-05 

** RPP-RPT-64365, Appendix A, Attachment 1, Table 7-1, Service Life Results list this value to be 3.52E06. 
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Report Lead IQRPE: 

I certify under penalty of the law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the ieformalion submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations. 
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1.0 INTRODUCTION 

The U.S. Department of Energy (DOE), Office of River Protection’s (ORP’s) primary mission is 
to retrieve and treat Hanford’s tank waste and close the Tank Farms to protect the Columbia 
River. To begin treating waste as soon as practical, the DOE developed a phased approach for 
this mission with the first phase referred to as Direct-Feed Low-Activity Waste (DFLAW). 
Under DFLAW, low-activity waste (LAW) feed is sent directly from Tank Farms to the Hanford 
Tank Waste Treatment and Immobilization Plant’s (WTP) LAW Vitrification facility. To 
provide this LAW feed, an external expert review team endorsed a two-phased pretreatment 
strategy, involving a “first feed” pre-treatment technique, via the Tank Side Cesium Removal 
(TSCR) Demonstration Project, and subsequently an optimized pretreatment facility 
[RPP-RPT-60405, External Expert Review of the Low-Activity Waste Pretreatment System 
(LAWPS) Project].   

Hose-in-Hose Transfer Lines (HIHTLs) and non-metallic flexible hose jumpers (hose jumpers) 
are used to convey waste to and from the TSCR demonstration project in support the DFLAW 
program.  This document assumes that the life of the HIHTLs and hose jumpers can be extended 
beyond 3 years and evaluates the remaining effective service life of the HIHTLs and hose 
jumpers that are used to convey waste to and from the TSCR facility based on information 
submitted by the manufacturer, published literature, and calculations.  To determine the service 
life, this evaluation examines the certification of shelf life, chemical compatibility with waste, 
catalog information of ambient ratings, and published literature on the effects of ionizing 
radiation on the mechanical properties of materials of construction.   

1.1 BACKGROUND 

The effective service life of the TSCR HIHTLs and hose jumpers is evaluated based on 
methodologies used in previous evaluations of HIHTLs and hose jumpers in support of Tank 
Farm retrieval efforts as documented in RPP-6711, Evaluation of Hose-in-Hose Transfer Line 
Service Life.  The remaining life of the hoses is based on a function of several factors.  Foremost 
among these are the hose materials resistance to the chemical effects of process fluids, ambient 
environmental conditions, exposure to ionizing radiation, and the manufacturer’s stated shelf life.  
Prudent engineering dictates that equipment used to transfer waste has a life expectancy greater 
than the forecasted operational time, including some margin to allow for schedule delays in 
future operations should they occur. 

Hose-in-hose transfer lines used to convey waste to and from the TSCR facility in support of the 
DFLAW program consist of a nominal 2-in. diameter primary hose fitted inside a nominal 
4-in.diameter encasement hose.  Both the inner and outer hoses are fabricated from Ethylene 
Propylene Diene Monomer (EPDM) rubber integrally reinforced with steel wire and fabric.  
Hose jumpers are constructed of the same 2-in. diameter reinforced EPDM primary hose, but 
without the encasement hose.  The ends of HIHTL assemblies are fitted with ChemJoint 
connections made to fit to a nozzle assembly or allow for future connections.  Construction 
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diagrams of typical HIHTLs and hose jumpers are provided in RPP-14859, Specification for 
Hose-in-Hose Transfer Line and Hose Jumpers. 

As described in RPP-6711, the submittals from the HIHTL and hose jumper manufacturer, River 
Bend Hose Specialty (RBHS), are the primary drivers of the original three-year service life limit.  
However, due to the nature of waste transfers and waste processing in the tank farms, the TSCR 
HIHTLs and hose jumpers are used during limited batch transfers throughout their life.  As a 
result, if the HIHTLs or hose jumpers were not used continuously during the three-year calendar 
time period, then the operating conditions associated with each hose can be formally evaluated 
and documented in accordance with the National Technical Systems study in Appendix L of 
RPP-6711 for extended use up to ten years.    

2.0 EVALUATION 

This evaluation is based on the methodologies developed and described in RPP-6711.  RPP-6711 
was developed to evaluate the HIHTLs and hose jumpers associated with Tank Farms retrieval 
efforts.  The Tank Farm retrievals fall under the authority of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA).  The DFLAW program and TSCR 
demonstration project fall under the authority of the Resource Conservation and Recovery Act 
(RCRA) and are managed under RPP-ENV-63044, “Dangerous Waste Permitted HIHTL 
Management Program Plan.”  Although the HIHTLs are used in different programs on the 
Hanford site under different regulating statutes, the HIHTLs and hose jumpers installed as a part 
of both DFLAW and Tank Farm programs are procured under the same specification, 
RPP-14859.  The life extension methodologies established at Tank Farms for HIHTLs and hose 
jumpers have proven to result in adequate safety, healthy, and operational histories, and are 
appropriate for use as a part of the TSCR demonstration project under the DFLAW program.  

Appendix A contains the life extension analysis of five HIHTLs and two hose jumpers used in 
the TSCR demonstration project system supporting the DFLAW program.  This life extension 
uses the methodologies described in this document, RPP-6711, and RPP-12711, Temporary 
Waste Transfer Line Management Program Plan.  See Section 4.0 for a discussion on the use of 
the life extension criteria from RPP-12711.   

Specific environmental conditions that affect the life of the HIHTLS and hose jumpers are 
discussed below. 

2.1 AMBIENT CONDITIONS AND SHELF LIFE 

An engineering evaluation performed by RBHS specifies the seven-year shelf life (from the date 
of manufacture) and provides guidelines for storage, until assembly, of the EPDM hose used in 
the HIHTL assembly (RPP-6711, Appendix A).  The RBHS evaluation modifies the storage 
requirements originally provided by Granford Manufacturing, Inc., to account for the differing 
storage requirements of a fully assembled HIHTL rather than the unassembled HIHTL parts.  For 
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example, after assembly, the outer hose is wrapped in insulation.  The entire assembly is then 
wrapped on a reel and fully encased in cardboard and plastic wrap for shipment.   

The engineering evaluation specifies that storage of the fully assembled HIHTLs (or hose 
jumpers) can be affected by temperature, humidity, ozone, sunlight, oils, solvents, corrosive 
liquids and flames, insects, rodents, and radioactive materials.  The evaluation further describes 
storage guidelines that should be observed for maximum shelf life. 

During storage, the following precautions are observed: 

 HIHTLs and hose jumpers are protected from direct sunlight, high temperatures, 
humidity, insects, and rodents; 

 HIHTLs and hose jumpers are protected from ozone by storing the hose assemblies 
away from large, ozone emitting, electrical equipment; and 

 HIHTLs and hose jumpers are also stored away from known sources of oils, solvents, 
corrosive liquids and open flames. 

During use, the precautions listed below are observed. 

 Protection from sunlight is achieved by the transfer system shielding designs, which 
block essentially all natural sunlight. 

 Temperatures are monitored via thermocouples in pits and boxes and are evaluated in 
Appendix W in other locations. 

 Installed HIHTLs and hose jumpers are monitored for insects and rodents as a part of 
an ongoing site-wide pest management program, HNF-11170, Integrated Biological 
Control. 

 Ozone protection is achieved by installing the hose assembly away from large, ozone 
emitting, electrical equipment.  In addition, waste is not a known source of ozone. 

 The quantity of oils and solvents used in the waste is limited, and the use of open 
flames is not permitted.  Tank waste constituents are evaluated routinely for 
compatibility with the EPDM hoses. 

To maximize the useful life of the HIHTLs and hose jumpers, the assemblies must be deployed 
within the manufacturer’s seven-year shelf life (beginning on the date of manufacture). 

2.2 PROCESS CONDITIONS 

The characteristics of the hose material are presented in the manufacturer’s catalog in 
Appendix A of RPP-6711.  The catalog lists characteristics of the hose material (modified as 
tests prove the hoses’ capabilities) and the required conditions for use.  The TSCR process 
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temperature and pressure requirements presented in Table 2-1 are below or equal to the catalog 
characteristics.   

Table 2-1. Hose Design Pressure Temperature. 

Condition 
2” Inner Hose 4” Outer Hose 

TSCR 
Requirement 

Per Catalog 
TSCR 

Requirement 
Per Catalog 

Working Pressure 400 psig 425 psig 170 psig 250 psig 
Working Temperature -25 to 180°F -40 to 180°F -25 to 180°F -40 to 180°F
Reference: RPP-RPT-60603, Interface Management Agreement between the Waste Feed Delivery Upgrades Project (Project 

#T1P190) and the Tank Side Cesium Demonstration Project (Project #TD101). 

Abrasive erosion from solids entrained in the process fluids has also been considered.  However, 
EPDM has the ability to deform elastically under impact, which makes it ideally suitable to resist 
abrasion.  Published data contained in the Parker O-Ring Handbook (Parker) rates EPDM as 
highly resistant to abrasive erosion.  The total amounts of solids in the process fluids are 
regularly reviewed in the life extension analyses to ensure excessive amounts are not transferred 
during retrieval efforts.  Specific to TSCR, the tank wastes treated and subsequently transferred 
to 241-AP-106 for DFLAW have been managed to minimize the solids that are transferred 
through the HIHTL. 

2.3 CHEMICAL COMPATIBILITY 

The manufacturer has approved the HIHTLs and hose jumpers for three years of continuous use 
for chemical compatibility as detailed in the evaluation provided in Appendix B of RPP-6711.  
This evaluation discusses chemical compatibility of the hose material and states that the subject 
hose material is compatible with waste concentrations defined in Appendix B of RPP-6711.  The 
chemical compatibility of the tank waste associated with pending TSCR operational efforts is 
also assessed in the procurement specification, RPP-14859, prior to operations and 
TFC-ENG-STD-34, Standard for the Selection of Non-Metallic Materials in Contact with Tank 
Waste. 

The exposure of EPDM to tank wastes during transfers has been previously evaluated and 
approved by the Tank Farms and the hose manufacturers.  As long as the concentrations of 
compounds are lower than those previously analyzed, it is understood that the EPDM hoses are 
suitable for containing new waste types.  New waste type components are provided in 
Appendix B of RPP-14859.  All new waste constituents and concentrations that could affect the 
EPDM hoses have been discussed and approved by the hose manufacturer.  Results are captured 
in the engineering evaluation and documented in the Acceptance Test Reports.   

Further studies of the effects of caustic have been conducted at Florida International University 
(FIU) in 2017 (McDaniel 2017).  Although the data from FIU cannot be used directly due to the 
work not having been performed under an acceptable Quality Assurance/Quality Control 
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program, the data is being used for indication purposes.  The FIU data indicated similar lifetime 
reductions as previously determined for the HIHTLs.   

Some waste compositions, while not approved for continuous use, may be approved by the 
manufacturer for intermittent use.  If the hose is used to transfer this type of waste beyond the 
manufacturers’ recommendations, an assessment of the exposure will be required and the service 
life may need to be reduced.   

2.4 RESISTANCE TO IONIZING RADIATION 

2.4.1 Published Literature 

Published literature studies have been reviewed to assess the resistance of EPDM to ionizing 
radiation.  Significant research into the effects of ionizing radiation on elastomeric materials has 
been published by several sources (Sterigenics, Wright 2006, Clegg 1991).  Sterigenics lists 
EPDM as having a tolerance level of 100 to 200 kGray.  Somewhat higher maximum tolerance 
levels of 400 kGray are recognized in Wright 2006 and Clegg 1991.  Doses in excess of this 
amount may cause cross-linking and discoloration of the rubber material. 

Cross-linking increases EPDM tensile strength and reduces elongation.  Although the transfer 
line would experience some elongation from higher than normal internal pressures (e.g., during 
potential unplugging), reduction of this elongation does not pose a hazard.  An increase in 
EPDM tensile strength is a beneficial effect, essentially making the hose stronger.  However, this 
effect is mitigated by a subsequent reduction in flexibility.  Embrittlement is the primary source 
of degradation due to radiation exposure of EPDM and results in the tolerance level identified 
above.  Material discoloration is a cosmetic effect, and though it may be a notable sign of 
radiation exposure, it has no impact on the transfer lines’ ability to perform its intended 
functions. 

2.4.2 Non-Hanford Operational History 

As the transfer lines are of a more complicated construction than a simple EPDM coupon, the 
most appropriate radiation tolerance test would be of an entire hose assembly.  Savannah River 
National Laboratory (SRNL) performed a study (detailed in SRNL-TR-2009-00187, HLW 
Flexible Jumper Materials Compatibility Evaluation (U), and SRNL-STI-2010-00074, 
Investigation of Radiation and Chemical Resistance of Flexible HLW Transfer Hose) that 
involved characterizing burst strength decay of hoses relative to radiation exposure.  The hoses 
used in the SRNL study [Goodyear (now ContiTech) Viper] were similar, but not identical to the 
hoses in use at Hanford (River Bend Transfer Systems Safe-T-Chem, based on the ContiTech 
Versigard). 

Based on the comparisons of the two hoses, and the calculated radiation dosage required to 
reduce the hose burst strength to the minimum requirement, the 50 Mrad dose limit 
recommended by SRNL for the Viper hose is considered conservative and appropriate for Safe-
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T-Chem hoses.  It is worth noting that the lead author of the Viper hose study reviewed this 
comaparative approach of the radiation resistance of the Viper hose to the safe-T-Chem hose and 
is in agreement with its methods and conclusions.  See RPP-6711 for additional details. 

2.4.3 Dose Limit Determination 

Based on operational histories of Hanford and non-Hanford systems, the 50 Mrad dose limit has 
been established as the maximum exposure dose for the EPDM based HIHTLs. 

Per Table 2-4 of RPP-6711, the maximum acceptable dose rate to achieve the maximum ionizing 
radiation contribution, i.e., 500 kGray or 5x107 rad, in three years, the maximum service life 
based on chemical compatibility, is 1,905 Rad/hr.  In instances where the maximum dose rate is 
expected to remain below 1,905 rad/hr, the HIHTLs and hose jumpers may be used for the full 
3-year service life.  In situations where the maximum dose rate is expected to exceed 
1,905 rad/hr, an evaluation is required to determine the new expected service life for the HIHTLs 
and hose jumpers.  The service life shall be documented in the HIHTL Tracking Table, (e.g., 
H-14-111356). 

2.5 COPPER TAPE AND HEAT TRACE 

In order to keep the waste from freezing and plugging the transfer line, heat trace has been 
applied to the outside of the primary or secondary hose.  Copper tape is wrapped over the heat 
trace for improved conductivity and these are both covered with EPDM tape.1  The heat trace’s 
chemical resistance (found in the material safety data sheet) is described as resistant to aqueous, 
organic, or inorganic chemicals and corrosives (see Appendix F, “Heat Trace & Copper Tape 
Information” in RPP-6711).  The heat trace is also qualified by testing to ensure the heat input 
does not result in temperatures greater than the recommended temperature of the hose material.  
Based on this, the heat trace is compatible with the process fluids in the event of a minor leak. 

3.0 OTHER CONSIDERATIONS 

The outer hose confines leaks from the inner hose and routes the waste to pits at either end for 
leak detection.  Regulatory requirements specify that leaks must be detected within 24 hours.  
The chemicals in the waste do not affect the outer hose when there are no leaks since there is no 
exposure.   

The HIHTLs are comprised of multiple components including the inner hose, outer hose, heat 
trace, insulation, and end fittings.  The hose jumpers are similarly constructed, except without the 
outer hose.  The insulation installed on the outer hose assists in maintaining the process 
temperature of the waste.  The insulation has no impact on the hose material.  End fittings are 
fabricated from stainless steel, complying with appropriate American Society for Testing and 

 
1 The EPDM tape is made of the same material as the HIHTLs and hose jumpers. 
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Materials Standards and fabricated and tested in accordance with American Society of 
Mechanical Engineers (ASME) B31.3, “Process Piping.”  Based on extensive site experience, 
stainless steel components are known to be chemically compatible with the waste.  Of the 
transfer line components, the inner hose is the limiting component when considering service life.  
The transfer line is not designed for maintenance of the individual components and, as such, 
must be treated as an entire assembly. 

4.0 SERVICE LIFE VERIFICATION PROGRAM 

A study of the Banded (Band-it) and Swaged HIHTL assemblies was conducted by the Technical 
Division of National Technical Systems as part of the service life verification program for 
HIHTLs (Appendix L of RPP-6711).  The purpose of the study was to provide a basis or a 
methodology for determining the service life of HIHTLs and hose jumpers.  The study 
considered environmental factors including temperature, pressure, fluid composition, radiation, 
mechanical load, and viscosity.  Only the primary factors of temperature, pressure, and fluid 
composition were evaluated for their effects on the HIHTLs.  

The manufacturer has approved the HIHTLs and hose jumpers for three years of continuous use. 
However, due to the nature of TSCR operations, HIHTLs and hose jumpers are used during 
limited batch transfers throughout their life.  As a result, if the HIHTLs or hose jumpers are not 
used continuously during the 3-calendar year period, then the operating conditions associated 
with each hose can be formally evaluated and documented in accordance with the National 
Technical Systems study in Appendix L for extended use.  Regardless of the study results, 
extensions are presently limited to no longer than 10 years from manufacture date regardless of 
the storage time, field deployment, or service lifetime.  This includes times between transfer 
operations.  The 10-year life is currently acceptable under RPP-6711 and RPP-12711 
requirements as long as it has been evaluated in accordance with the HIHTL service life 
verification program and approved by an Independent Qualified Registered Professional 
Engineer (IQRPE).   

The approved method of HIHTL and hose jumper service life extension used in tank farm 
retrieval efforts is performed using the process defined in RPP-6711 and the Criteria listed in 
Appendix D in RPP-12711, “Temporary Waste Transfer Line Management Program Plan.”  
However, TSCR HIHTLs and hose jumpers are subject to the requirements listed in 
RPP-ENV-63044, Dangerous Waste Permitted HIHTL Management Program Plan.  At the time 
of the TSCR permit issuance, it was not anticipated that the HIHTLs or hose jumpers would be 
required for use beyond three years, thus no life extension criteria were specifically defined for 
the TSCR HIHTLs and hose jumpers.  As a result, criteria taken from RPP-12711 and RPP-6711 
were used in performing this life extension evaluation.  These criteria have been successfully 
used for the life extension of the HIHTLs and hose jumpers in Tank Farms for tank retrieval 
operations.   

To be efficient, cost-effective, and consistent with waste management techniques discussed in 
RPP-12711, some HIHTLs and hose jumpers are reused to transfer waste originating from 
different tanks.  Evaluations of service life extension must be reviewed by an IQRPE.  The 
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individual life extension evaluation is included as an appendix to this document.  Any additional 
life extension analysis for the TSCR demonstration project should be performed individually and 
appended to this document.  Each life extension evaluation should identify specific HIHTLs 
and/or hose jumpers being assessed for extended service life. 

5.0 CONCLUSIONS 

Based on the information presented in the above sections and referenced documentation, 
including RPP-6711, it can be concluded that the service life of the inner hose establishes the 
limits of service life for the finished assemblies.  Since the process and environmental conditions 
to which the HIHTL or hose jumper is subjected to will not adversely affect the hose, the 
effective service life is three years (assuming the average expected tank waste dose rate remains 
below 1,905 rad/hr and the maximum ionizing radiation contribution is below 50 Mrad) from the 
date of initial exposure, or as extended by the process methodologies discussed in Appendix L of 
RPP-6711.  The 50 Mrad limit was determined to be appropriate for the hose assemblies as 
discussed in previous life extension analysis performed under RPP-6711.   

As service-life evaluations are performed, they will be included in the appendices to this 
document.  All service life extensions are required to meet the criteria prescribed in Appendix D 
of RPP-12711 for hose-in-hose transfer line extension evaluations. 
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Units 

% percent
< less than 
°F degrees Fahrenheit
Ci/L Curie per liter
ft foot
g/cm3 gram per cubic centimeter 
gal. gallon
in. inch
kGray kilo Gray
lb pound
MeV Mega electron-volt
psig pounds per square inch, gauge 
Rad ionizing radiation
Rad/hr ionizing radiation per hour 
SpG specific gravity
ρ density 

Ci/cm3 microcuries per cubic centimeter 

 approximately 
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1.0 SCOPE/PURPOSE 

The purpose of this evaluation is to determine the current and potential remaining service life of 
five Hose-in-Hose Transfer Lines (HIHTLs) and two hose jumpers using the evaluation 
techniques described in Appendix L of RPP-6711, Evaluation of Hose-in-Hose Transfer Line 
Service Life.  These hoses are installed between 241-AP Farm and the Tank Side Cesium 
Removal (TSCR) Facility to support the Direct Feed Low Activity Waste (DFLAW) Program.  
The two jumpers are located in pump pit AP-07F of double-shell tank (DST) 241-AP-107.  
These HIHTLs and jumpers are being evaluated in support of future operation of the TSCR 
demonstration project facility.   

The HIHTLs jumpers are summarized below in Table A-1 (H-14-111356, Sheet 1, TSCR 
Upgrades HIHTL & EPDM Jumper Tracking Table, and RPP-RPT-60603, Interface 
Management Agreement between Waste Feed Delivery Upgrades (Project #T1P190) and the 
Tank Side Cesium Removal Demonstration Project (Project #TD101)).  All HIHTLs were 
manufactured by River Bend Transfer Systems, LLC. 

Table A-1.  HIHTLs Requiring Service Life Extension. 

Equipment 
Identification 

Number 

Assembly 
Serial Number 

Hose 
Length 

[ft] 

Hose MFR 
Date 

In-Service 
Date 

*Rated
Working

Temp. 
[°F] 

*Rated Working
Pressure  

[psig] 
Primary 

Hose 
Secondary 

Hose 
HIHTL-AP106-

SN-101  19091-01 230 8/31/2019 1/25/2022 180 400 170 

HIHTL-AP107-
SN-102 19091-02 315 9/1/2019 1/23/2022 180 400 170 

HIHTL-AP107-
SN-103 19091-03 315 9/1/2019 1/23/2022 180 400 170 

HIHTL-AP108-
SN-104 19091-04 165 8/31/2019 1/24/2022 180 400 170 

HIHTL-AP108-
SN-105 19091-05 170 8/31/2019 1/24/2022 180 400 170 

AP07F-WT-
EPDMJ-[A-B] 709874339 3’ 9” 5/1/2019 1/23/2022 180 400 N/A 

AP07F-WT-
EPDMJ-[C-D] 709874339 4’ 7” 5/1/2019 1/23/2022 180 400 N/A 

Notes: 
*All HIHTLs were fabricated to meet requirements set forth in RPP-14859, Rev. 15.
MFR = Manufacture

This evaluation incorporates the logic, methods, guidance, and results of the following 
documents: 
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 RPP-6711, Evaluation of Hose-in-Hose Transfer Line Service Life – includes basis for
hose life determination;

 RPP-8080, Test Report for Testing the Hose-in-Hose – includes testing of hose
assemblies under accident conditions;

 RPP-12711, Temporary Waste Transfer Line Management Plan – includes guidance for
conditions to be considered in hose assembly life extensions;

 RPP-14859, Specification for Hose-in-Hose Transfer Line and Hose Jumpers (Rev. 15) –
includes the required pressure and temperature ratings and identifies the tests required
including burst pressure, tensile strength, and final proof pressure; and

 RPP-ENV-63044, Dangerous Waste Permitted HIHTL Management Program Plan –
includes guidance for conditions for HIHTL use in the TSCR operations.  For the
purposes of this evaluation, it is assumed that the maximum 3-year service life can be
extended per the methodology discussed in this document using the methodology and
requirements established in RPP-6711 and RPP-12711.

2.0 BACKGROUND/INTRODUCTION 

Under the DFLAW Program, cesium-137 (Cs-137) is removed from qualified Tank Farm 
supernatant (in DST 241-AP-107) via a non-elutable ion exchange process using the TSCR 
Facility.  Feed treated at TSCR is sent via HIHTL to DST 241-AP-106 to be stored.  DST 
241-AP-108 is used to capture waste, caustic, and water, depending on the operation being
performed within TSCR.  Five HIHTLs and two hose jumpers were installed to support this
TSCR demonstration.  See Figure A-1 for a layout sketch of the HIHTLs.

 The Product Line, HIHTL-AP106-SN-101, is used to convey treated Low Activity Waste
(LAW) from TSCR to DST 241-AP-106 to support DFLAW program activities.

 The Feed and Return lines, HIHTL-AP107-SN-102 and HIHTL-AP107-SN-103 are used
to send waste to and from the TSCR facility.  Waste feed is pumped from 241-AP-107 to
TSCR, flow continues through a short recirculation piping loop at TSCR within the
Process Enclosure and then back through the return HIHTL to 241-AP-107.

 Jumpers, AP07F-WT-EPDMJ-[A-B] and AP07F-WT-EPDMJ-[C-D], are installed in the
AP07F pump pit, and are connected to HIHTL-AP107-SN-103 and
HIHTL-AP107-SN-102, respectively.

 The Vent Line, HIHTL-AP108-SN-104 and Process Waste Drain line,
HIHTL-AP108-SN-105, are used to vent the process equipment and support backwashing
and flushing from the TSCR facility, respectively.
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Figure A-1.  HIHTL layout. 

 

The HIHTLs evaluated herein were assessed for waste exposure using the installation 
information identified in the associated tank waste compatibility assessments, Best Basis 
Inventory and S54418.002-P-002, Service Life Extension Analysis and Miner’s Rule Calculation 
for HIHTL HIHTL-AP106-SN-101, HIHTL-AP107-SN-102, HIHTL-AP107-SN-103, 
HIHTL-AP108-SN-104, HIHTL-AP108-SN-105, EPDMJ-[A-B], AND EPDMJ-[C-D], provided 
in Attachment 1.  See Attachment 1 for the life extension evaluation results.   

The HIHTLs and hose jumpers are grouped into three groups in Table A-2 to account for the 
HIHTLs and hose jumpers exposed to similar environmental conditions.   

Table A-2.  HIHTLs Assessment Groups. 

Group Name 
Equipment Identification 

Number 
EIN 

AP-106 HIHTL-AP106-SN-101  19091-01 

AP-107 

HIHTL-AP107-SN-102 19091-02 
HIHTL-AP107-SN-103 19091-03 

AP07F-WT-EPDMJ-[A-B] 709874339 
AP07F-WT-EPDMJ-[C-D] 709874339 

AP-108 
HIHTL-AP108-SN-104 19091-04 
HIHTL-AP108-SN-105 19091-05 
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The HIHTLs are assumed to be at the temperatures described in Section 3.3.6.6 for the duration 
of their service lives.  It is also assumed that the hose assemblies evaluated in this document have 
not been subjected to temperatures or forces beyond their rated values, nor to chemical 
constituents or conditions not evaluated.   

Integrity of the initial field installation of the HIHTLs were assessed in report DA-316542-01, 
Independent Qualified Registered Professional Engineer Design Assessment Report for Tank 
Farm Infrastructure Upgrades and Storage Pad System for Tank Side Cesium Removal (TSCR) 
Project submitted under letter 64658-017-SUB-003-001, Submittal Certified/Final 
DA-316452-01 R0, IQRPE DA for TSCR TFU & SPS (09-23-19). 

3.0 HIHTL EXTENSION CRITERIA EVALUATION 

At the time of the TSCR permit issuance, it was not anticipated that the HIHTLs or hose jumpers 
would be required for use beyond three years; therefore, no life extension requirements are 
currently provided in RPP-ENV-60344.  As a result, criteria taken from RPP-12711 and RPP-
6711 were used in performing this life extension evaluation.  These criteria have been 
successfully used for the life extension of the HIHTLs and hose jumpers in Tank Farms for tank 
retrieval operations.  Should TSCR life extension criteria be developed in RPP-ENV-63044, it is 
recommended that this life extension be reviewed for compliance.   

The areas of concern and how they influence the service life of the identified hose assemblies are 
discussed below.   

Section 2.0 of this document describes five technical areas that must be evaluated to determine 
the service life of HIHTLs.  The technical areas influencing the service life of the hose 
assemblies include the following: 

1) Ambient Conditions and Shelf Life, 
2) Process Conditions, 
3) Chemical Compatibility, 
4) Resistance to Ionizing Radiation, and 
5) Copper Tape and Heat Trace. 

Process conditions, chemical compatibility, and resistance to ionizing radiation are discussed in 
Section 3.3.  The remaining technical areas (ambient condition and shelf life, and copper tape 
and heat trace) are discussed in Section 3.7.  Application of lifetime predication equations are 
discussed in Section 4.0. 
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3.1 LIFE EXTENSION REQUIREMENT ESTABLSIHED IN RPP-ENV-63044 

3.1.1.1 “Use of individual HIHTLs are limited to a maximum of three years of service 
following first exposure to waste, after which they must be replaced with new 
HIHTLs. (Permit Condition III.1.O.1.b)” 

Hose-in-hose transfer lines and hose jumpers, HIHTL-AP106-SN-101, HIHTL-AP107-SN-102, 
HIHTL-AP107-SN-103, HIHTL-AP108-SN-104, HIHTL-AP108-SN-105, EPDMJ-[A-B], and 
EPDMJ-[C-D], have not been used beyond the 3-year life.  If approved, use beyond 3-years has 
been assessed using methodology described in RPP-6711 and RPP-12711.   

3.2 REQUIREMENTS FROM ECOLOGY IN RPP-12711, APPENDIX D 

3.2.1 Total 10-Year Limit 

“HIHTLs have a 7-year shelf life (i.e., the life from manufacture until first service use) and 
3-year service life, with a maximum total life of 10 years from the date of manufacture. The 
HIHTL can be operated for longer than three calendar years with the performance of a 
service life extension in accordance with this appendix. For example, if an HIHTL was only 
used intermittently during the 3-year service life, an Independent Qualified Registered 
Professional Engineer (IQRPE) certified life extension process could show that the HIHTL 
could be extended for use as determined by the IQRPE.” 

 
Table A-3 describes the maximum potential life (i.e., 10 years from the date of manufacture) for 
each of the HIHTLs and HIHTL groups included in this assessment. 

Table A-3.  Maximum Potential Life Extension. 

Group 
Equipment Identification 

Number 
Assembly 

Serial Number 
Hose MFR 

Date 

Maximum 
Potential 

Service Life 

Maximum 
Potential 
Life by 
Group 

AP-106 HIHTL-AP106-SN-101  19091-01 8/31/2019 8/2029 8/2029 

AP-107 

HIHTL-AP107-SN-102 19091-02 9/1/2019 9/2029 

5/2029 
HIHTL-AP107-SN-103 19091-03 9/1/2019 9/2029 

AP07F-WT-EPDMJ-[A-B] 709874339 5/1/2019 5/2029 
AP07F-WT-EPDMJ-[C-D] 709874339 5/1/2019 5/2029 

AP-108 
HIHTL-AP108-SN-104 19091-04 8/31/2019 8/2029 

8/2029 
HIHTL-AP108-SN-105 19091-05 8/31/2019 8/2029 

MFR = Manufacture 
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The actual end of service life for these HIHTLs is controlled by the effects of pressure, 
temperature, and radiation.  The final results of the end of service life calculation are listed in 
Section 6.0. 

3.2.2 No use of an HIHTL beyond 10 Years. 

“No use of an HIHTL beyond 10 years regardless of the storage time, field deployment, or 
service life time. This duration includes post-operation field storage (i.e., time between 
retrieval activities). In no case will HIHTLs be in use for longer than 10 years.” 

The HIHTLs are placed out of service 10 years after the date of manufacture, regardless of 
service life calculations.  The HIHTLs and hose jumpers have a maximum service life of May of 
2029 (Group AP-107) or August of 2029 (Groups AP-106 and AP-108), as presented in 
Table A-3. 

3.2.3 Fitness for Use 

“Certification of “fit for use” by an IQRPE for the HIHTL and the entire configuration of 
the system will meet the requirements of 40 CFR 265.192.  These reports will be placed in 
the operating record.” 

An independent integrity assessment evaluation was performed by an IQRPE for the TSCR 
Demonstration project, including the 5 HIHTLs and 2 hose jumpers evaluated in this report.  The 
evaluation was documented in vendor file 64658-017-SUB-003-001, Rev. 0, Independent 
Qualified Registered Professional Engineer Design Assessment Report for Tank Farm 
Infrastructure Upgrades and Storage Pad System for Tank Side Cesium Removal (TSCR) 
Project.  These HIHTL have not been reconfigured since their initial use.   

3.2.4 Additional Life Extensions 

“If the 10-year maximum time has not been exceeded and the HIHTL is still in current 
operation for a retrieval campaign (beyond the projected campaign timeline), an additional 
extension may be performed as required.” 

The HIHTLs in this evaluation are required to allow the integration and operation of the TSCR 
Demonstration Project for the processing of tank waste.  If these HIHTLs are needed for future 
campaigns which do not fall within the assumed bounds of this appendix and Attachment 1 (to 
this appendix), and the HIHTLs remain within their 10 year maximum life, an additional 
evaluation will be performed. 
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3.3 THE HIHTL LIFE EXTENSION ELEMENTS FOR CONSIDERATION  

3.3.1 Operating temperatures and durations will be included. 

Operating temperatures are included and discussed in Section 3.3.6.6. 

3.3.2 Dose calculations and assumptions will be included. 

Dose calculations are discussed in Section 3.3.6.8. 

3.3.3 Chemical composition of previous transfer will be included. 

Chemical compositions are discussed in Section 3.3.6.5. 

3.3.4 The entire HIHTL assembly will be considered. 

The entire assembly for HIHTLs and hose jumpers, HIHTL-AP106-SN-101, 
HIHTL-AP107-SN-102, HIHTL-AP107-SN-103, HIHTL-AP108-SN-104, 
HIHTL-AP108-SN-105, AP07F-WT-EPDMJ-[A-B], and AP07F-WT-EPDMJ-[C-D] are 
included. 

3.3.5 HIHTL Suitability. 

“HIHTL suitability to new and existing equipment will be considered including hose 
length, need of a midpoint joint, end connection, type of shielding, and mechanical and 
physical parameters.” 

The HIHTLs’ suitability was evaluated in integrity assessment vendor file 
64658-017-SUB-003-001.   

3.3.6 Operational parameters and data included in the extension determination 
package. 

3.3.6.1 Flush History. 

Documentation of flushing/test history from the end of campaign to ensure residuals are 
removed and parameters indicate the line retained its integrity. 

Table A-4 presents the flush history for the HIHTLs as documented in Attachment 1, TSCR 
Volumes and Pump Time E-mails of Appendix A.  Flush volumes are included as they are 
available.  Note that daily flushes occurred during operations through HIHTL-AP108-SN-105 to 
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accommodate TSCR filter blowdowns, however, these are not considered hose flushes used to 
rinse the HIHTL of waste. 

Table A-4.  Flushing History for the HIHTLs Being Evaluated.   

Hose 
Group 

Batch Date 
Volume 

(gal.) 
Comments and Notes Reference 

241-AP-
107 

1 
3/8/2022 161.66 

80.80 gallons to AP07F 
Pump, 80.86 gallons to 
AP07F Dropleg 

App A, Att 1 

2 

7/21/2022 163.25 

81.65 gallons to feed 
pump 
81.60 gallons to AP-07F 
Dropleg 

App A, Att 1 

3 4/19/2023 165.76  App A, Att 1 

241-AP-
108 

1 3/8/2022 658.75 Rinse, water App A, Att 1 
2 7/21/2022 717.08 Rinse/flush, water App A, Att 1 
3 

4/19/2023 661.92 
Waste displacement, 
caustic* App A, Att 1 

241-AP-
106 

1 3/8/2022 61.48  App A, Att 1 
2 7/21/2022 61.65  App A, Att 1 
3 4/19/2023 62.46  App A, Att 1 

*Per TFC-ENG-STD-26, Waste Transfer, Dilution, and Flushing Requirements, Column rinse water or caustic 
from waste displacement is used as flush. 

3.3.6.2 Percent of the Volume of Liquid 

Table A-5 shows the total volumes of liquids transferred for each HIHTL group. 

3.3.6.3 Percent of the Volume of Solids 

Per Table A-5, no solids were retrieved as a part of the TSCR project.   

3.3.6.4 Waste Form (e.g., salt cake, sludge, liquid) 

No solids are retrieved or transferred as a part of the TSCR demonstration project.  Conditioned 
supernatant waste is retrieved from tank 241-AP-107, processed in the TSCR unit, and sent as 
processed waste to tanks 241-AP-106.  Backwashing and flushing from the TSCR facility is 
transferred to 241-AP-108.  Water and caustic are added through the HIHTLs to the tanks to 
support target operating parameters. 

The waste volumes transferred are summarized in Table A-5.  
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Table A-5.  Volumes of Waste Transferred*. 

Tank Waste Type  
Waste 

Volume 
[gal] 

SpG 
Volume 

Weighted 
Avg. SpG 

241-AP-107 
Water 653 1.00 

1.27 
Supernatant Waste 4,773,816 1.27 

241-AP-108 

Treated Waste 7,144 1.27 

1.09 Caustic 14,394 1.01 

Water 1,376 1.00 

241-AP-106 

Treated Waste 438,687 1.25 

1.25 Caustic 5,570 1.01 

Water 186 1.00 

*Table 3-8, Attachment 1  

3.3.6.5 Chemical Compatibility 

RPP-14859 requires that the HIHTL and hose jumper materials of construction shall be 
compatible with the specified waste constituents for each mission.  The hose vendor evaluates 
the chemical constituents identified in the specifications and provides a certificate of 
conformance in their submittal documentation that the materials used meet the specification 
requirements.  Since the original tank farm HIHTL procurement, RPP-14859 has been updated to 
provide expected chemical constituents for each type of waste to be conveyed through the 
HIHTLs and hose jumpers.  Section B2.1 in RPP-14859, Appendix B, discusses the TSCR Feed 
Waste Properties.  The report determines that the chemical constituents of the waste feed meet 
the criteria established for compatibility with the HIHTLs (and hose jumpers). 

Despite the addition of the constituents for each mission, the formulation of the River Bend Hose 
HIHTL has not required revision.  Since 1999, all River Bend HIHTLs have been fabricated 
using the same formulation of ethylene propylene diene monomer (EPDM).  Compatibility is 
established in RPP-6711.   

The EPDM is incompatible with Hanford specific organic liquids such as Plutonium Uranium 
Extraction Plant solvent (tributyl phosphate and normal paraffin hydrocarbon), B Plant solvent 
(Di-[2-ethylhexyl] phosphoric acid and normal paraffin hydrocarbon), and Quintolubric®

4F

1 
hydraulic fluid.  The vendor’s recommendation not to expose the EPDM HIHTL or hose jumper 
to organic liquids is based on tests with the pure chemicals.  There are no known exposures to 
organic liquids during TSCR demonstration efforts.   

 
1 Quintolubric is a registered trademark of Quaker Chemical Corporation, Wilmington Delaware. 
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3.3.6.6 Temperature 

To date, no waste or water greater than the maximum temperatures described below has been 
transferred through the hose assemblies being evaluated.  Table A-6 contains the temperature for 
each month that will be assessed using the Miner’s Rule calculation (Section 4.0) for the 
HIHTLs and hose jumpers being evaluated. 

Table A-6.  Assumed Monthly Temperatures. 

Month Temperature (°F) 
January 130 

February 130 
March 130 
April 130
May 130
June 133
July 142

August 137
September 130

October 130
November 130
December 130

Weighted Monthly Avg. 132 
Note: The months of September through May are considered “Cool” 

months in the Miner’s Rule Tables in Attachment 1. 
Reference: RPP-6711, Appendix W 

Table A-7 presents the maximum temperature of waste being transferred through the HIHTLs at 
each of the tanks and in the TSCR unit.  

Table A-7.  Maximum Transferred Waste Temperature Data. 

Tank 
Maximum Temperature 

(°F) 
241-AP-107 90

TSCR 90
241-AP-108 92
241-AP-106 92

Reference: PI Vision 

According to RPP-SPEC-61910, Specification for the Tank Side Cesium Removal Demonstration 
Project (Project TD101), the maximum temperature of material that can be transferred through 
the HIHTL assemblies is 180°F.  According to the available data, no waste transferred has 
exceeded the maximum temperature.   
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3.3.6.7 Pressure Required for Removal and Pumping. 

The maximum service pressure for future retrieval operations (in certain cases) will be governed 
by pressure relief controls, including over-pressure limitation of hydraulic power units.  
Discussed further in RPP-RPT-52854, Determination of Operational Set-Points for Waste 
Retrieval System Hydraulic Power Units, the maximum possible set point for pressures 
associated the waste and feed lines associated with TSCR is 400 psig.2   

A pressure of 25 psig will be used for downtime periods (between transfers).  This value is 
conservative because the system is configured to remain “open” by procedure and cannot retain 
fluid within the hose assembly.   

3.3.6.8 Radiation Dosage. 

Section 2.4 of this document identifies the maximum tolerance of EPDM to radiation as a 
cumulative dose of 500 kGray or 50 Mrad.  Each waste type transferred through the hose 
assembly was evaluated to determine the individual waste transfer dose rates and summed to 
provide the cumulative dose rate.   

Values for the energy emitted for the radionuclide constituents are from “The Health Physics and 
Radiological Health Handbook” (Shleien, 1992) and are presented in Table A-8. 

The radiation effect inputs and their references for each phase of the individual tank retrievals 
are in Table A-9 and Attachment 1. 

Table A-8.  Radionuclide Constituent Energy. 

Radionuclide Radiation Emitted Energy (MeV)1 
137Cs Beta 0.171 

137mBa2 Gamma 0.662 
90Sr Beta 0.196 
90Y Beta 0.935 

Notes:   
1 Energy values are discrete energy for gamma emitters and average energy for beta emitters. 
2 The energy value for 137mBa is based on the energy most likely to occur and is not calculated via a weighted average.  This 

value is more conservative than the weighted average, and provides consistency with other calculations in RPP-6711. 
Data from:  Shleien, 1992 

 

 
2 This value is the rated design pressure of the piping systems and hydraulic power units are, by design, unable to 
exceed this pressure. 
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Table A-9.  Radionuclide Constituents for the TSCR Project. 

Tank Operation 
137Cs   

[Ci/L] 

137mBa1  
[Ci/L] 

90Sr  
[Ci/L] 

90Y2  
[Ci/L] 

SpG Reference 

241-AP-
107 

Supernatant 
Waste Transfer 

3.00E-01 2.84E-01 1.83E-03 1.83E-03 1.27 
RPP-SPEC-

61910 

241-AP-
108 

Received 
Supernatant 

Waste 
3.59E-01 3.40E-01 1.00E+00 1.00E+00 1.27 

RPP-RPT-60603 
RPP-RPT-62968 

241-AP-
106 

Received 
Treated Waste 

2.23E-04 2.11E-04 8.33E-03 8.33E-03 1.25 
24590-WTP-
ICD-MG-01-

030* 
Reference:  
RPP-SPEC-61910, Specification for the Tank Side Cesium Removal Demonstration Project (Project TD101) 
RPP-RPT-60603, Interface Management Agreement between Waste Feed Delivery Upgrades (Project #T1P190) 

and the Tank Side Cesium Removal Demonstration Project (Project #TD101) 
RPP-RPT-62968, Waste Compatibility Assessment of Tank 241-AP-108 Waste with TSCR Waste from Tank 241-
AP-107 and Dilute Caustic and Water for TSCR Campaign TSCR-01 
24590-WTP-ICD-MG-01-030, ICD 30 – Interface Control Document for DFLAW Feed 
RPP-RPT-62967, Waste Compatibility Assessment of Tank 241-AP-106 Waste with TSCR Effluent Waste from 

Tank 241-AP-107 and Dilute Caustic for TSCR Campaign TSCR-01 
* The radionuclide concentrations were calculated using a maximum sodium concentration of 7 M for this 

assessment, 24590-WTP-ICD-MG-01-030 . 
 
 
The dose rate at the surface of a solution for each constituent of the tank, i.e., 137Cs, 137mBa, 90Sr, 
and 90Y, is calculated using the following equation” (Shleien, 1992): 

𝐷𝑅 ൌ 0.5 ∗ ଶ.ଵଶாത೔஼೔
ఘ

 (Equation 1) 

Where: 

DR = dose rate (rad/hr) 
Ēi = energy (MeV) of the emitted radiation  
Ci = radio nuclide concentration in solution (Ci/cm3) 
= density of solution (g/cm3) 

The dose rate contribution from each tank constituent (137Cs, 137mBa, 90Sr, and 90Y) calculated 
using Equation 1 is summed to result in a total waste transfer dose rate (rad/hr) as presented in 
Attachment 1.   

RPP-CALC-60609, Flushed Dose Rate Reductions to Retrieval Systems, concludes that a 70% 
reduction of dose rate can be assumed during downtimes as long as the hoses have been flushed 
with raw water.   
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The cumulative dose rates for these specific HIHTL groups are calculated via Equation 2.  The 
previous ionizing radiation contribution is added to the dose rate multiplied by the time in days, 
and multiplied by 24 to convert days to hours. 

𝐼𝑅𝐶 ሺ𝑟𝑎𝑑ሻ ൌ 𝐼𝑅𝐶௜ ൅ 𝐷𝑅 ∗ 𝑇 ∗ 24ሺ௛௥௦
ௗ௔௬

ሻ (Equation 2) 

Where: 

IRC = Ionizing Radiation Contribution (rad) 
IRCi = Previous Ionizing Radiation Contribution (rad) 
DR = Dose Rate (rad/hr) 
T = Time (days) 

The ionizing radiation contribution is calculated for each activity in the Ionizing Radiation 
Contribution (IRC) column in Table 6-5 through Table 6-7 of Attachment 1.   

3.3.7 Procurement Specification Operational Parameters 

“The HIHTLs would only be extended if they were not operated outside the specification 
requirements they were procured to (e.g., RPP-14859, Specification for Hose-in-Hose 
Transfer Lines and Hose Jumpers). Examples for 2-in. hose are listed in the following – in 
practice, the service life evaluation would be more limiting than these absolute values:” 

3.3.7.1 Primary hose pressure 2-in. hose less than or equal to 425 psig 

The primary hose pressures for the 2 in. hoses have never exceeded the pressure limits.  
Section 3.3.6.7 states that the pump discharge systems for the TSCR system have a hydraulic 
power unit setting of 400 psig.  

3.3.7.2 Secondary hose pressure less than or equal to 170 psig. 

The encasement hoses have their ends open to the pit atmosphere which allows a potential leak 
from the primary hose to drain into the pits where active full-time leak detection is present.  
Therefore, the secondary encasement hose has never seen pressures greater than or equal to 
170 psig. 

3.3.7.3 Hose has not been collapsed by vacuum. 

The physical configuration of the retrieval does not allow the hoses to be subjected to a vacuum.  
Abnormal conditions have not occurred during the use of these hoses that would suggest they 
have ever seen a vacuum. 
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3.3.7.4 Tensile force 2-in. primary hose (380-ft long) less than or equal to 3,140 lb. 

The HIHTLs have not been moved since installation. 

3.3.7.5 Tensile force: Secondary hose (380-ft long) less than or equal to 10,240 lb. 

The HIHTLs have not been moved since installation. 

3.3.7.6 Primary and secondary hose temperature: less than or equal to 180°F. 

The primary and secondary hoses have never seen temperatures greater than 180°F.  The 
maximum temperature that the HIHTLs have been exposed to is discussed further in 
Section 3.3.6.6. 

3.3.7.7 Chemical compatibility examples of potential controls. 

 No chemical exposure outside those assumed by engineering evaluation to be 
compatible. 

 Additional data besides the best-basis inventory, process information, industrial 
hygiene data, annual operating plan additions, data from retrieved tanks similar in 
historical mission, and receipt of similar process wastes. 

 Learn from the manufacturer, ASTM International guidance, etc., what class of 
organic chemicals are of a concern. 

 Possible additional operational constraints (e.g., flushing or chemical additions) may 
be required or used to extend the operational life of the HIHTL. 

 Sodium hydroxide concentration less than or equal to 50 percent by weight. 
 
See discussion of chemical compatibility in Section 3.3.6.5. 

3.3.7.8 Radiation less than or equal to 500 kGray = 5 x 107 Rad. 

One of the primary factors that contribute to the ability to extend the life of the HIHTLs is 
radiation exposure.  The bounding radiation limit for the hoses is 500 kGray (5 x 107 rad).  
Section 3.3.6.8 can be referenced for greater detail on how the total dose rate is calculated.   

The cumulative dose for the HIHTL groups is discussed in Section 4.0, and can be seen in the 
Remaining Life Calculation Tables (Table 6-5, Table 6-6, and Table 6-7) in Attachment 1 of this 
appendix.   
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3.4 VISUAL INSPECTION 

“A visual inspection of the HIHTL to be witnessed by the IQRPE or his representative for 
the full length of the HIHTL during transfer of an HIHTL (i.e., physical movement of the 
HIHTL from one location to another).  If HIHTL is not being transferred, IQRPE or his 
representative to witness movement of any portions of the HIHTL moved.  Observations 
will focus on stresses, abnormalities, etc. of the secondary hose.” 

The HIHTLs have not been moved since their initial installation in 2021. 

3.5 LEAK TEST 

“A leak test of the HIHTL connections in pits will be performed, which will be witnessed by 
the IQRPE or his representative.  This leak test, in conjunction with the factory pressure 
tests performed prior to the HIHTL being placed in service, satisfies the Tightness Testing 
requirements specified in 40 CFR 265.192(d).  HIHTL connections will not be broken to 
perform leak inspections of midpoints or at any point in the line that has not been 
disconnected since its last leak test was performed.  If the leak test shows that any HIHTL 
is found to not be tight, all repair to remedy the leak in the system will be performed prior 
to the tank system being covered, enclosed, or placed in use.” 

In addition to the factory pressure test, the HIHTLs are tested prior to initial operation by 
performing an in-service leak test.  The results of this testing have been evaluated by an IQRPE 
in the Integrity Assessment. 

3.6 FORMAL NOTIFICATION TO ECOLOGY REQUIREMENT. 

“A formal notification of the determination to extend the service life of an HIHTL will be 
submitted to the Washington State Department of Ecology.  The package will include the 
evaluation, which considers each of the items A through E, reviewed and certified by an 
IQRPE.  The scope of the IQRPE review will be consistent with and satisfy the 
requirements of 40 CFR 265.192.” 

The life extension evaluation, the assessment from the IQRPE (TBD), and the applicable IQRPE 
Design and Installation Assessment Reports meet these requirements.   
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3.7 OPERATING RECORD 

“The completed package to extend the service life of an HIHTL will be placed in the 
operating record.” 

The completed document will be submitted into SmartPlant Foundation. 

4.0 LIFE DETERMINATION 

As described in methodologies in RPP-6711, the primary characteristics of service that 
deteriorate the hose assemblies are high temperatures, high pressures, (i.e., Miner’s Rule) and 
ionizing radiation exposure.  The operational histories for each HIHTL group can be divided into 
three separate operational service conditions: 

1. Pre-Use.  Prior to first use when the hose assembly is dry, the ionizing radiation 
contribution is zero, the groups are subjected to environmental temperatures (Table A-6), 
and the HIHTLs are assumed to be at a pressure of 25 psig; 

2. Operations:  During operations where the hose assemblies are filled with waste and 
subjected to waste and environmental temperatures (Table A-6), pump system pressures 
(400 psig), and ionizing radiation.  For conservatism, this service condition also includes 
the periods between active operations. 

3. Downtime.  After batch transfers are complete and the hoses have been flushed.  The 
hoses are still exposed to heat trace and environmental temperatures in Table A-6 and a 
pressure of 25 psig.  The hose is conservatively assumed to be exposed to 30% of the 
radiation dose rate based on the transfer fluid. 

Miner’s Rule calculations, described in Section 4.1, and ionizing radiation contribution, 
described in Section 4.2, are applied to these service conditions to determine how much of the 
useful life has been used during operations. 

4.1 MINER’S RULE 

Miner’s Rule is described as the method to use in order to calculate expected service life to 
account for the various non-radiation based operating conditions experienced by the HIHTLs 
through the operating history.  Miner’s Rule uses a cumulative damage model to sum the 
degradation from different operating conditions to determine an expected service life (see 
Equation 3).  The stated applicable parameter ranges are 110°F ൏  T ൏  260°F and 
25 psig ൏  P ൏  500 psig.  The assumption used in RPP-6711 is that the service life is reached 
when the hose burst pressure degrades to 1500 psig.  Note that 1500 psig is 3.75 times the 
working pressure of 400 psig.  For conservatism, the limit of the hose service life is assumed to 
be reached when 80% of the service life (cumulative life) has been used. 
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𝐸𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝐻𝑜𝑠𝑒 𝐿𝑖𝑓𝑒 ൌ 1.3 ∗ 10଻exp ሾെ0.0548𝑇ሺ°𝐹ሻ െ 0.0037𝑃ሺ𝑝𝑠𝑖𝑔ሻሿ (Equation 3) 

Where: 
T = Temperature (°F) 
P = Pressure (psig) 

In addition, for each activity the fraction of life used (Equation 4) and the cumulative life used 
(based on the fraction of life used, Equation 5) is calculated. 

𝐹𝐿𝑈 ൌ ஽௔௬௦

ௌ௅
 (Equation 4) 

Where: 
FLU = Fraction of Life Used (days) 
SL = Service Life (days) 

𝐶𝐿𝑈 ൌ 𝐶𝐿𝑈௜ ൅ 𝐹𝐿𝑈 (Equation 5) 

Where: 
CLU = Cumulative Life Used (days) 
CLUi = Previous CLU (days) 
FLU = Fraction of Life Used (days) 

4.1.1 Miner’s Rule Assumptions 

There were several conservative simplifying assumptions made for temperatures, pressures, and 
radiation dose rates in this analysis: 

1. Service Temperature – The temperature of the HIHTLs is assumed to be at the 
temperatures included in Table A-6 for each individual month.   

a) The months of September through May are described as “Cool” in the month column 
in Attachment 1.  The temperatures for future operations are assumed to be 132°F 
based on the monthly weighted average for the HIHTLs.  Due to conservatism used to 
calculate the assumed monthly temperatures, the temperatures are assumed to be 
extremely conservative for future HIHTL life calculations. 

2. Service Pressure – The line pressure used for all retrieval activities is 400 psig.  Further 
discussion is provided in Section 3.3.6.7.   

3. A pressure of 25 psig was used for downtime periods (between batches).  This value is 
conservative because the system is configured to remain “open” by procedure and cannot 
retain fluid within the hose assemblies or hose jumpers.  
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4.2 IONIZING RADIATION CONTRIBUTION 

As discussed in Section 3.3.6.8 of this document, ionization radiation exposure is also taken into 
consideration to determine the useful life.  Cumulative ionizing radiation is calculated by 
cumulatively adding the IRC exposures for each operation.   

5.0 REMAINING USEFUL LIFE PREDICTION 

The maximum expected service life for each HIHTL and hose jumper is calculated by applying 
Miner’s Rule and the ionizing radiation contribution to the operational histories of the hoses to 
determine cumulative life already used as seen in Tables 6-5 through 6-7 of Appendix A.  For 
this evaluation, the calculations are applied through June 13, 2023.   

Future Service Life calculations began on June 14, 2023.  The Future Service Life conservatively 
assumes 40% efficiency for future use, i.e., the hoses will be used 40% of the total future time.  
Miner’s Rule and ionization radiation exposure calculations are applied to the predicted future 
life days using the same methodologies described above.  As previously stated, the total 
allowable cumulative life is 80% of the total lifetime, 10 years from the date of manufacture, or a 
maximum of 50 Mrad ionizing radiation exposure.  Should the Cumulative IRC be exceeded 
prior to the 10 year life of the HIHTL groups, the future operation and downtime days are 
reduced to ensure that the cumulative life or radiation contributions are below 80% or below the 
maximum allowable radiation contribution. 

In the case of the 241-AP-108 group, the Cumulative IRC is exceeded prior to the full 10 year 
life.  As a result, the future days were reduced (by 72 days) until the maximum Cumulative IRC 
was reduced below 50 Mrad.  See Table 6-6 in Attachment 1 for details.  No future day reduction 
was required for groups 241-AP-107 or 241-AP-106.   

6.0 CONCLUSIONS 

For this evaluation, it was assumed that future transfers began on June 14, 2023, and will have a 
40% efficiency rate.   

The Calculated End of Service Life and Total Ionizing Radiation Contribution of the HIHTL 
groups are calculated in Attachment 1 and is presented in Table A-10.  The calculated end of 
service life dates are based on conservative assumptions from past use and assumed future 
pressure, temperature, and radiation exposure service conditions.  Deviations that exceed the 
documented assumed pressure, temperature, chemical, and radiation dose rates for future service 
conditions evaluated in this analysis will require additional, refined service life analysis.   
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Table A-10.  Service Life Results. 

Group 
Future 

Start Date 

Maximum 
Calculated 

Service 
Life 

Calculated 
Remaining 

Service Life from 
6/14/2023 

Total 
Ionizing 

Radiation 
Contribution 

(rad) 

CLU 
Cumulative 
Life Used 

Days Years 

241-AP-107 6/14/2023 5/31/2029 2178 6 9.28E06 0.701 

241-AP-108 6/14/2023 6/20/2029 2198 6 4.99E07 0.706 

241-AP-106 6/14/2023 8/31/2029 2270 6.2 3.57E06 0.724 

According to the current analysis methodology for HIHTL life extension, the effects of ionizing 
radiation will not result in degradation of the hose life before the maximum allowable life (ten 
years) or 80% of the CLU has been reached for Groups 241-AP-107 or 241-AP-106.  Future 
days were reduced by 72 days to the date listed in Table A-10 for group 241-AP-108 to stay 
below the Cumulative IRC limit.  

The result of this analysis is conservative for the following reasons: 

1) The temperature of the HIHTLs was determined according to the methodologies 
documented in RPP-6711,  Appendix W.  Appendix W provides conservative 
temperature estimates, which are likely higher than what the hoses have actually been, or 
are predicted to be, exposed to. 

2) The pressures used for the analysis (Section 3.3.6.7) and the durations that the pressures 
are assumed to be applied are likely greater than the pressures the hoses have actually 
experienced. 

3) The analysis methodology outlined in RPP-6711 recommends maintaining the calculated 
Miner’s Rule number under 95%.  This conservative analysis maintains the Miner’s Rule 
number at a maximum of 80% to account for any uncertainties or incorrect assumptions. 

4) The maximum concentration of radionuclide constituents, as defined by 4590-WTP-ICD-
MG-01-030 was assumed for operational efforts.  The actual exposure of the HIHTLs and 
hose jumpers can be lower.  

7.0 REFERENCES 

40 CFR 265.192, “Design and Installation of New Tank Systems or Components,” Code of 
Federal Regulations, as amended. 

RPP-RPT-64365 Rev.00 7/20/2023 - 3:52 PM 40 of 79



RPP-RPT-64365, Rev. 0 
Appendix A – Service Life Evaluation/Extension of 

EPDM Hose-In-Hose Transfer Lines and Associated Hose Jumpers 

A-20 

4590-WTP-ICD-MG-01-030, 2021, ICD 30 – Interface Control Document for DFLAW Feed, 
Revision 1, Washington River Protection Services, Richland, WA. 

Drawing H-14-111331, Sh 4, 2021, AP Farm TSCR Upgrades HIHTL Layout Hose Chart, 
Rev. 3, Washington River Protection Solutions, LLC, Richland, Washington. 

H-14-111356, Sheet 1, 2022, TSCR Upgrades HIHTL & EPDM Jumper Tracking Table, Rev. 5, 
Washington River Protection Solutions, LLC, Richland, Washington. 

PI Vision, Queried 6/1/2023, Value, POR655-WP-TT-300, POR655-WP-TT-616, 
POR655-WP-TT-500, Dates: 01/22/22 – 04/21/23]. 

RPP-12711, 2022, Temporary Waste Transfer Line Management Program Plan, Rev. 7F, 
Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-14859, 2020, Specification for Hose-in-Hose Transfer Line and Hose Jumpers, Rev. 15, 
Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-42496, 2011, Hose-in-Hose Transfer Line Parameter Analysis, Rev. 0, Washington River 
Protection Solutions, LLC, Richland, Washington. 

RPP-6711, 2022, Evaluation of Hose-in-Hose Transfer Line Service Life, Rev. 10, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-8080, 2001, Test Report for Testing the Hose-in-Hose, Rev. 0, CH2M HILL Hanford 
Group, Inc., Richland, Washington. 

RPP-CALC-60609, 2016, Flushed Dose Rate Reductions to Retrieval Systems, Revision. 0, 
Washington River Protection Solutions, LLC, Richland, Washington.   

RPP-CALC-62667, 2019, TSCR 241-AP Tank Farm Infrastructure Upgrades Shielding Analysis, 
Revision 0, Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-CALC-64487, 2021, Calculation of Waste Volumes Sent to Tanks 241-AP-106 and 241-AP-
108 During TSCR Operations, Revision 0, Washington River Protection Solutions, LLC, 
Richland, Washington. 

RPP-ENV-63044, 2021, “Dangerous Waste Permitted HIHTL Management Program Plan.” 
Revision 1, Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-52854, 2012, Determination of Operational Set-Points for Waste Retrieval System 
Hydraulic Power Units, Revision. 0, Washington River Protection Solutions, LLC, 
Richland, Washington.   

RPP-RPT-60603, 2019, Interface Management Agreement between Waste Feed Delivery 
Upgrades (Project #T1P190) and the Tank Side Cesium Removal Demonstration Project 
(Project #TD101), Revision 2, Washington River Protection Solutions, LLC, Richland, 
Washington. 

RPP-RPT-64365 Rev.00 7/20/2023 - 3:52 PM 41 of 79



RPP-RPT-64365, Rev. 0 
Appendix A – Service Life Evaluation/Extension of 

EPDM Hose-In-Hose Transfer Lines and Associated Hose Jumpers 

A-21 

RPP-RPT-62967, 2023, Waste Compatibility Assessment of Tank 241-AP-106 Waste with TSCR 
Effluent Waste from Tank 241-AP-107 and Dilute Caustic for TSCR Campaign TSCR-01, 
Revision 00B, Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-62968, 2023, Waste Compatibility Assessment of Tank 241-AP-108 Waste with TSCR 
Waste from Tank 241-AP-107 and Dilute Caustic and Water for TSCR Campaign TSCR-
01, Revision 1, Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-SPEC-61910, 2021, Specification for the Tank Side Cesium Removal Demonstration 
Project (Project TD101), Revision 7, Washington River Protection Services, Richland, 
WA. 

Shleien, Bernard, ed. 1992, “The Health Physics and Radiological Health Handbook,” Revised 
Edition, Scinta, Inc., Silver Spring, Maryland. 

The Caustic Soda Solution Handbook, The Dow Chemical Company (DOW 2010) 

TFC-ENG-STD-26, 2022, Waste Transfer, Dilution, and Flushing Requirements, Revision E-0, 
Washington River Protection Services, Richland, WA. 

DA-316542-01, Rev. 0, Vendor File 62216-000-SUB-007-001 2017, Certificate of 
Conformance, River Bend Transfer Systems, LLC, for Washington River Protection 
Solutions, LLC, Richland, Washington. 

Vendor File 64658-017-SUB-003-001, 2019, Independent Qualified Registered Professional 
Engineer Design Assessment Report for Tank Farm Infrastructure Upgrades and Storage 
Pad System for Tank Side Cesium Removal (TSCR) Project, Revision 0, Washington 
River Protection Solutions, LLC, Richland, Washington. 

 

RPP-RPT-64365 Rev.00 7/20/2023 - 3:52 PM 42 of 79



RPP-RPT-64365, Rev. 0 
Appendix A – Service Life Evaluation/Extension of 

EPDM Hose-In-Hose Transfer Lines and Associated Hose Jumpers 

A1-1

Attachment 1 – Service Life Extension Analysis and Miner's Rule Calculation for 
HIHTL HIHTL-AP106-SN-101, HIHTL-AP107-SN-102, HIHTL-AP107-
SN-103, HIHTL-AP108-SN-104, HIHTL-AP108-SN-105, EPDMJ-[A-B], 

AND EPDMJ-[C-D] 
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1.0 PURPOSE 

The purpose of this evaluation is to determine the current and potential remaining service life of five Hose-in-
Hose Transfer Lines (HIHTLs) and two hose jumpers using the evaluation techniques described in Appendix L 
of RPP-6711, Evaluation of Hose-in-Hose Transfer Line Service Life.  These hoses are installed between 
241-AP Farm and the Tank Side Cesium Removal Facility to support Direct Feed Low Activity Waste 
(DFLAW) Program.  The two jumpers are located in pump pit AP-07F of double-shell tank (DST) 241-AP-107.  
The five HIHTLs and two jumpers are being evaluated in support of the future operation of the TSCR 
demonstration project facility. 

2.0 METHODOLOGY 

The HIHTL service life evaluation calculation implements the methodology described in RPP-6711.  This 
calculation allows for the input of operational parameters to predict the remaining service life of the HIHTLs by 
using cumulative damage due to radiation exposure as well as Miner’s Rule of cumulative damage due to 
temperature, pressure, and time.  These methodologies have been successfully used to predict useful remaining 
life of HIHTLs in support of Tank Farm Retrieval operations when RPP-6711 was first published in 2000. 

The equations used in this calculation to determine dose rates from radionuclide concentrations and estimated 
service life based on temperature and pressure are shown below:  

Waste Dilution Factor Equations Equation 1A and Equation 1B 

A: 𝑊𝐷𝐹௦௨௣ ൌ  
ௌ௢௟௜ௗ ௐ௔௦௧௘ ௉௨௠௣௘ௗ ሺ௚௔௟ሻ

ௌ௟௨௥௥௬ ்௥௔௡௦௙௘௥௥௘ௗ ሺ௚௔௟ሻ
 WDFsup = Supernatant Waste Dilution 

Factor 
(Ref. RPP-6711, Appendix II) 

B: 𝑊𝐷𝐹௟௜௤ ൌ  1 െ𝑊𝐷𝐹௦௨௣ WDFliq = Liquids Waste Dilution Factor 

Adjusted Density Equation Equation 2 
𝜌஺ௗ௝ ൌ  𝜌௦௢௟ ∗ 𝑊𝐷𝐹௦௢௟ ൅ 𝜌௟௜௤ ∗ 𝑊𝐷𝐹௟௜௤ WDFsup = Solids Waste Dilution Factor 

WDFliq = Liquids Waste Dilution Factor 
rsol = Density of Solids 

rliq = Density of liquids (volume 
weighted average where applicable) 

(Ref. RPP-6711, Appendix II) 
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Dose Rate (DR) Equation (Surface of Solution) Equation 3 

𝐷𝑅 ൌ 0.5 ∗
2.12𝐸ത௜𝐶௜

𝜌
 

DR = Dose Rate (rad/hr) 
𝐸ത௜i = Energy (MeV) of the emitted 
radiation (discrete energy for gamma 
emitters, average energy for beta 
emitters) 
Ci = Radionuclide concentration in 
solution (µCi/cm3) 
ρ = density of solution (g/cm3) 

(Ref. Shleien, 1992) 

Miner’s Rule (Estimated Hose Service Life) Equation 4 
𝑆𝐿 ൌ 1.3 ∗ 10଻expሾെ0.0548𝑇

െ 0.0037𝑃ሿ 
SL = Service Life (days) 
T = Temperature (ºF) 
P = Pressure (psig) 

(Ref. RPP-6711, Appendix L) 

Fraction of Life Used Equation 5 

𝐹𝐿𝑈 ൌ
𝐷𝑎𝑦𝑠
𝑆𝐿

 
FLU = Fraction of Life Used 
SL = Service Life (days) 

(Ref. RPP-6711, Appendix II) 

Cumulative Life Equation 6 
𝐶𝐿𝑈 ൌ 𝐶𝐿𝑈௜ ൅ 𝐹𝐿𝑈 CLU = Cumulative Life Used (days) 

CLUi = Previous Cumulative Life Used 
Result (days) 
FLU = Fraction of Life Used (days) 

 

Ionizing Radiation Contribution Equation 7 

𝐼𝑅𝐶 ሺ𝑅𝑎𝑑ሻ ൌ 𝐼𝑅𝐶௜ ൅ 𝐷𝑅 ∗ 𝑇 ∗ 24ሺ
ℎ𝑟𝑠
𝑑𝑎𝑦

ሻ 
IRC = Ionizing Radiation Contribution 
(rad) 
IRCi = Previous Ionizing Radiation 
Contribution (rad) 
DR = Dose Rate (rad/hr) 
T = Time (days) 

(Ref. RPP-6711, Appendix II) 

Future Operational Days Equation 8 
𝐹ைୀ𝐷் ∗ 0.40 FO = Future Operation (days) 

DT = Total Days (days) 
(Ref. Assumption #1) 

Future Downtime Days Equation 9 
𝐹஽ୀ𝐷் ∗ 0.60 FD = Future Downtime (days) 

DT = Total Days (days) 
(Ref. Assumption) 
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The methodology used to determine the temperature data for the Miner’s Rule calculation are discussed in 
Appendix W of RPP-6711. 

3.0 DESIGN INPUTS 

1. The locations and details for each HIHTL being evaluated are listed in Table 3-1.  The hoses have been 
divided into groups to account for similar operation conditions. 

Table 3-1.  HIHTL Hose ID. 

Equipment 
Identification 

Number 

Assembly 
Serial 

Number 

Hose 
Length 

[ft] 

Hose 
MFR 
Date 

In-
Service 

Date 
Reference Group 

HIHTL-
AP107-SN-103 

19091-03 315 9/1/2019 1/22/2022 
Attachment 1, TSCR 

Volumes and Pump Time 
E-mails 

241-AP-107 

HIHTL-
AP107-SN-102 

19091-02 315 9/1/2019 1/22/2022 
Attachment 1, TSCR 

Volumes and Pump Time 
E-mails 

AP07F-WT-
EPDMJ-[A-B] 

709874339 3’ 9” 5/1/2019 1/22/2022 
Attachment 1, TSCR 

Volumes and Pump Time 
E-mails 

AP07F-WT-
EPDMJ-[C-D] 

709874339 4’ 7” 5/1/2019 1/22/2022 
Attachment 1, TSCR 

Volumes and Pump Time 
E-mails 

HIHTL-
AP108-SN-104 

19091-04 165 8/31/2019 1/24/2022 H-14-111356, Sheet 1 
241-AP-108 

HIHTL-
AP108-SN-105 

19091-05 170 8/31/2019 1/24/2022 H-14-111356, Sheet 1 

HIHTL-
AP106-SN-101  

19091-01 230 8/31/2019 1/25/2022 H-14-111356, Sheet 1 241-AP-106 

H-14-111356, Sheet 1, TSCR Upgrades HIHTL & EPDM Jumper Tracking Table  

 

2. The radionuclide constituent energies are provided in Table 3-2  and the radionuclide constituents 
concentrations are provided in and Table 3-3.  The concentrations listed for each waste stream in 
Table 3-3 are the maximum allowable per the applicable references.  These values are considered 
bounding and may be more conservative than the actual concentrations of each waste stream processed 
through the HIHTLs. 
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Table 3-2.  Radionuclide Constituent Energies. 

Radionuclide Radiation Emitted Energy (MeV)1 

137Cs Beta 0.171 
137mBa2 Gamma 0.662 

90Sr Beta 0.196 
90Y Beta 0.935 

Reference: Shleien, 1992   
Notes: 
1. Energy values are discrete energy for gamma emitters and average energy for beta 

emitters. 
2. The energy value for 137mBa is based on the energy most likely to occur and is not 

calculated via a weighted average.  This value is more conservative than the 
weighted average and provides consistency with other calculations in RPP-6711. 

 

Table 3-3.  Radionuclide Constituents. 

Tank Operation 
137Cs   

[Ci/L] 

137mBa1  
[Ci/L] 

90Sr  
[Ci/L] 

90Y2  
[Ci/L] 

SpG Reference 

241-AP-107 
Supernatant 

Waste Transfer 
3.00E-01 2.84E-01 1.83E-03 1.83E-03 1.27 RPP-SPEC-61910 

241-AP-108 
Received 

Supernatant 
Waste 

3.59E-01 3.40E-01 1.00E+00 1.00E+00 1.27 
RPP-RPT-60603 
RPP-RPT-62968 

241-AP-106 
Received 

Treated Waste 
2.23E-04 2.11E-04 8.33E-03 8.33E-03 1.25 

24590-WTP-ICD-
MG-01-030* 

Reference:  
RPP-SPEC-61910, Specification for the Tank Side Cesium Removal Demonstration Project (Project TD101) 
RPP-RPT-60603, Interface Management Agreement between Waste Feed Delivery Upgrades (Project #T1P190) and the Tank Side 

Cesium Removal Demonstration Project (Project #TD101) 
RPP-RPT-62968, Waste Compatibility Assessment of Tank 241-AP-108 Waste with TSCR Waste from Tank 241-AP-107 and Dilute 
Caustic and Water for TSCR Campaign TSCR-01 
24590-WTP-ICD-MG-01-030, ICD 30 – Interface Control Document for DFLAW Feed 
RPP-RPT-62967, Waste Compatibility Assessment of Tank 241-AP-106 Waste with TSCR Effluent Waste from Tank 241-AP-107 

and Dilute Caustic for TSCR Campaign TSCR-01 
* The radionuclide concentrations were calculated using a maximum sodium concentration of 7 M for this assessment, 24590-

WTP-ICD-MG-01-030 . 

3. The temperatures and pressures to which the HIHTLs and hose jumpers were exposed are listed in 
Table 3-4 and Table 3-5. 
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Table 3-4.  HIHTL Temperature. 

Month Temperature (°F) Reference 

Cool 130 

RPP-6711, Appendix W 
June 133 
July 142 

August 137 
Any 132 

 

Table 3-5.  Pressures. 

Operation Pressure Reference 

Pre-Use 25 

RPP-RPT-60603 
Operations 400 
Downtime 25 

Future Operation 400 
Future Downtime 25 

 

4. The days at operation for all HIHTLs and jumpers are presented in Table 3-6.  During batch runs, 
supernatant waste is pumped out of DST 241-AP-107 to TSCR through AP07F-WT-EPDMJ-[A-B] and 
HIHTL-AP107-SN-103.  During operations, a small fraction of waste (e.g., 5 gal/min) is fed to the 
TSCR unit, while the remaining waste is recirculated back to DST 241-AP-107 via 
HIHTL-AP107-SN-102 and AP07F-WT-EPDMJ-[C-D].  Treated waste is fed from the TSCR unit to 
241-AP-106, and non-compliant waste is gravity drained to DST 241-AP-108.  Water and caustic are 
also drained to 241-AP-108 during operations.  

Table 3-6.  Days at Operation for HIHTLs and Jumpers (2 Pages). 

Year Tank Operation Activity Month 

Operation 

Start Stop 

2021 All Pre-Use 
Pre-use.  HIHTLs installed prior 

to being put into service. 
Cool 3/10/2021 5/31/2021 

2021 All Pre-Use 
Pre-use.  HIHTLs installed prior 

to being put into service. 
June 6/1/2021 6/30/2021 

2021 All Pre-Use 
Pre-use.  HIHTLs installed prior 

to being put into service. 
July 7/1/2021 7/31/2021 

2021 All Pre-Use 
Pre-use.  HIHTLs installed prior 

to being put into service. 
August 8/1/2021 8/31/2021 

2021-
2022 

All Pre-Use 
Pre-use.  HIHTLs installed prior 

to being put into service. 
Cool 9/1/2021 1/22/2022 
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Table 3-6.  Days at Operation for HIHTLs and Jumpers (2 Pages). 

Year Tank Operation Activity Month 

Operation 

Start Stop 

2022 241-AP-107 Operations 
Transfer out and recirculation of 

241-AP-107 - Batch 1 
Cool 1/22/2022 3/8/2022 

2022 241-AP-107 Downtime Between Batches Cool 3/9/2022 5/31/2022 

2022 241-AP-107 Downtime Between Batches June 6/1/2022 6/16/2022 

2022 241-AP-107 Operations 
Transfer out of 241-AP-107 - 

Batch 2 
June 6/17/2022 6/30/2022 

2022 241-AP-107 Operations 
Transfer out and recirculation of 

241-AP-107 - Batch 2 
July 7/1/2022 7/21/2022 

2022 241-AP-107 Downtime Between Batches July 7/22/2022 7/31/2022 

2022 241-AP-107 Downtime Between Batches August 8/1/2022 8/31/2022 

2022-
2023 

241-AP-107 Downtime Between Batches Cool 9/1/2022 3/6/2023 

2023 241-AP-107 Operations 
Transfer out and recirculation of 

241-AP-107 - Batch 3 
Cool 3/7/2023 4/19/2023 

2023 241-AP-107 Downtime Batch 3 Downtime Cool 4/20/2023 5/31/2023 

2023 241-AP-107 Downtime Batch 3 Downtime June 6/1/2023 6/13/2023 

2022 241-AP-108 Operations Water, NaOH, Waste Transfer Cool 1/22/2022 3/8/2022 

2022 241-AP-108 Downtime Between Batches Cool 3/9/2022 5/31/2022 

2022 241-AP-108 Downtime Between Batches June 6/1/2022 6/16/2022 

2022 241-AP-108 Operations 
Water, NaOH, Waste Transfer.  

Batch 2 
June 6/17/2022 6/30/2022 

2022 241-AP-108 Operations 
Water, NaOH, Waste Transfer.  

Batch 2 
July 7/1/2022 7/21/2022 

2022 241-AP-108 Downtime Between Batches July 7/22/2022 7/31/2022 

2022 241-AP-108 Downtime Between Batches August 8/1/2022 8/31/2022 

2022-
2023 

241-AP-108 Downtime Between Batches Cool 9/1/2022 3/6/2023 

2023 241-AP-108 Operations 
Transfer for 241-AP-108 - Batch 

3 
Cool 3/7/2023 4/19/2023 

2023 241-AP-108 Downtime Batch 3 Downtime Cool 4/20/2023 5/31/2023 

2023 241-AP-108 Downtime Batch 3 Downtime June 6/1/2023 6/13/2023 

2022 241-AP-106 Operations Transfer in 241-AP-106. Batch 1 Cool 1/22/2022 3/8/2022 

2022 241-AP-106 Downtime Between Batches Cool 3/9/2022 5/31/2022 

2022 241-AP-106 Downtime Between Batches June 6/1/2022 6/16/2022 
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Table 3-6.  Days at Operation for HIHTLs and Jumpers (2 Pages). 

Year Tank Operation Activity Month 

Operation 

Start Stop 

2022 241-AP-106 Operations 
Water, NaOH, Waste Transfer - 

Batch 2 
June 6/17/2022 6/30/2022 

2022 241-AP-106 Operations 
Water, NaOH, Waste Transfer - 

Batch 2 
July 7/1/2022 7/21/2022 

2022 241-AP-106 Downtime Between Batches July 7/22/2022 7/31/2022 

2022 241-AP-106 Downtime Between Batches August 8/1/2022 8/31/2022 

2022-
2023 

241-AP-106 Downtime Between Batches Cool 9/1/2022 3/6/2023 

2023 241-AP-106 Operations Transfer to 241-AP-106 - Batch 3 Cool 3/7/2023 4/19/2023 

2023 241-AP-106 Downtime Batch 3 Downtime Cool 4/20/2023 5/31/2023 

2023 241-AP-106 Downtime Batch 3 Downtime June 6/1/2023 6/13/2023 

 

5. Due to the small volume of waste diverted to the TSCR unit for processing through the 241-AP-107 
HIHTLs, the measured volume of supernatant displaced out of 241-AP-107 is less than the total volume 
of supernatant circulated through the HIHTLs.  The total volume of waste pumped through the HIHTLs 
is conservatively determined using pump times and the pump rate (Table 3-7). 

Table 3-7.  241-AP-107 Total Volume Feed to TSCR. 

Batch 
Pump 
Time 

(hours) 

Pump 
Rate 

(gal/min) 

Volume 
(gal) 

1 783.33 60 2,819,988 

2 315.45 60 1,135,620 

3 227.28 60 818,208 

Total 1326.06 60.00 4,773,816 

Reference: Attachment 1, TSCR Volumes and Pump Time E-mails 

6. The volumes of waste transferred through the hoses are listed in Table 3-8. 
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Table 3-8.  Volume of Waste Transferred. 

Tank 
Waste  
Type 

Waste Volume 
[gal] 

Specific Gravity 
SpG 

Reference 

241-AP-107 
Water 653 1.00 RPP-SPEC-61910 

Supernatant Waste 4,773,816* 1.27 
RPP-SPEC-61910 

*Table 3-7 

241-AP-108 
Treated Waste 7,144 1.27 RPP-RPT-62968 
Caustic 14,394 1.01 RPP-RPT-62968 
Water 1,376 1.00 RPP-RPT-62968 

241-AP-106 
Treated Waste 438,687 1.25 RPP-RPT-62967 
Caustic 5,570 1.01 RPP-RPT-62967 
Water 186 1.00 RPP-RPT-62967 

Waste Volumes Reference: Attachment 1, TSCR Volumes and Pump Time E-mails 

7. The maximum ionizing radiation exposure and unit conversion table used in this calculation are 
presented in Table 3-9 and Table 3-10, respectively. 

Table 3-9.  Maximum Ionizing Radiation Exposure. 

Max Rad 
Exposure 

(rad) 
Reference 

50,000,000 RPP-6711 

 

Table 3-10.  Unit Conversion Table. 

Unit Converted Unit 

1L 1000 cm3 

1 Ci 1,000,000μCi 

8. A reduction in dose rate of 70% is use during downtime periods after the system has been flushed per 
RPP-CALC-60609, Flushed Dose Rate Reductions to Retrieval Systems. 

9. Hose-in-hose transfer lines, HIHTL-AP108-SN-104 and HIHTL-AP108-SN-105, receive different waste 
products, but are installed in the same trench.  They will be both evaluated using the most conservative 
volumes and activities, i.e., waste through the dropleg drain, HIHTL-AP108-SN-105. 

4.0 ASSUMPTIONS 

1. June 14, 2023 is used as the first day of the future retrieval for the HIHTLs and hose jumpers. 
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2. Note that assumptions and estimates are made to allow prediction of future retrieval conditions.  The 
temperatures, pressures, and dose rates used to estimate future retrieval contributions are conservative, 
so as to capture greater aging effects, and are consistent with previous hose life evaluations done in 
accordance with RPP-6711 and previous retrieval operating conditions.  The following assumptions and 
estimates are conservatively used based on input data described in Section 7.0 and do not require 
additional verification. 

3. A limited volume of solids in suspension is expected to be included in the supernatant feed to TSCR.  
The concentrations associated with the solids are included in the total waste stream values in Table 3-3.  
It is assumed that there are no solids in the waste streams.  The transfer pump in 241-AP-107 is designed 
such that an maximize the total tank draw down while limiting any intake of tank solids in the feed.  The 
TSCR System processes the supernatant by filtering solids to protect the ion exchange columns before 
removing cesium to level required by the WTP LAW Facility.  The filters are periodically backwashed 
and any captured solids are transferred to 241-AP-108.   

4. All hoses are in full flow at all process times regardless of the intermittent nature or phase differences of 
AP108 lines. 

5.0 COMPUTER SOFTWARE 

Verified and validated computer software is not used in this calculation.  Calculations are made using Microsoft 
Excel and are verified with step-by-step hand calculations.  

6.0 CALCULATIONS 

6.1 Waste Dilution Factor 

Previous tank farms waste retrieval efforts calculated a waste dilution factor (WDF) using Equation 1A and 
Equation 1B to account for the volume fraction of solids during transfers; however, since no solids were 
transferred to the TSCR unit, the WDF for solids is 0 and the WDF for liquids is 1.   

6.2 Calculated Dose Rates 

6.2.1 Radionuclide Concentration in Solution 

The radionuclide concentrations in solution are converted from Ci/L in  
Table 3-3 to µCi/cm3 in Table 6-1. 

RPP-RPT-64365 Rev.00 7/20/2023 - 3:52 PM 56 of 79

So~e~ =-

I I I 

I I I 



RPP-RPT-64365, Rev. 0 
Appendix A, Attachment 1 

 
CALCULATION SHEET 

Project No. S54418.002 Calculation No. S54418.002-P-002 Rev. 0 Page No. 14 of 35 

Title: Service Life Extension Analysis and Miner's Rule Calculation for HIHTL HIHTL-AP106-SN-101, HIHTL-AP107-SN-102, 
HIHTL-AP107-SN-103, HIHTL-AP108-SN-104, HIHTL-AP108-SN-105, EPDMJ-[A-B], AND EPDMJ-[C-D] 

Prepared By: M. M. Dahl Date:  7/17/2023 Checked By: M. J. Feldmann Date:  7/17/2023 
 

 

Quality Assurance Procedure 3.1   Calculation Sheet (07‐2020) 

 

A1-15 

Table 6-1.  Radionuclide Concentration in Solution. 

Tank 
Campaign 

Total  
137Cs, 

[µCi/cm3] 

Total  
137mBa, 

[µCi/cm3] 

Total  
90Sr, 

[µCi/cm3] 

Total  
90Y, 

[µCi/cm3] 

241-AP-107 3.00E+02 2.84E+02 1.83E+00 1.83E+00 

241-AP-108 3.59E+02 3.40E+02 1.00E+03 1.00E+03 

241-AP-106 2.23E-01 2.11E-01 8.33E+00 8.33E+00 

 
The results in Table 6-1 are used to calculate the total dose rate associated the waste streams. 

6.2.2 Adjusted Density and Dose Rates 

The adjusted waste transfer density (Adjusted r) is calculated using the density and percentage of supernatant 
retrieved and the average bulk volume density of the dilution fluid, shown Table 6-2.  Equation 2 presents the 
manipulated mass balance equation used to calculate the waste transfer density, or the adjusted density.  The 
DR for each constituent of the tank is calculated using Equation 3.   

The examples for adjusted density and constituent dose rate are from Equation 2 and Equation 3, respectively, 
The adjusted density and dose rate are presented in Table 6-3.  The total dose rate is calculated by summing the 
dose rate for each of the tank constituents.   

Table 6-2.  Bulk Liquid Waste Volume Specific Gravity. 

Tank Waste Type  
Waste 

Volume 
[gal] 

SpG 
Volume 

Weighted 
Avg. SpG 

241-AP-107 
Water 653 1.00 

1.27 
Supernatant Waste 4,773,816 1.27 

241-AP-108 

Treated Waste 7,144 1.27 

1.09 Caustic 14,394 1.01 

Water 1,376 1.00 

241-AP-106 

Treated Waste 438,687 1.25 

1.25 Caustic 5,570 1.01 

Water 186 1.00 
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Tank 241-AP-107 Activity Adjusted Density and 137Cs Dose Rate Calculation Example: 

𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝜌 ൌ 1.27
𝑔
𝑐𝑚ଷ ∗ 1.00 ൅ 127

𝑔
𝑐𝑚ଷ ∗ 0.00 ൌ 1.27 

𝑔
𝑐𝑚ଷ 

𝐷𝑅ଵଷ଻஼௦ ൌ 0.5 ∗
2.12ሺ0.171𝑀𝑒𝑉ሻ ቀ3.00𝐸 െ 02 𝜇𝐶𝑖

𝑐𝑚ଷቁ

1.27
𝑔
𝑐𝑚ଷ

ൌ 42.8 
𝑟𝑎𝑑
ℎ𝑟

 

Table 6-3.  Adjusted Density and Total Dose Rate. 

Tank 
Campaign 

Adjusted ρ, 
[g/cm3] 

DR - 137Cs, 
[Rad/hr] 

DR - 137mBa, 
[Rad/hr] 

DR - 90Sr, 
[Rad/hr] 

DR -   90Y, 
[Rad/hr] 

Total Dose 
Rate [Rad/hr] 

241-AP-107 1.27 42.8 156.8 57.4 1.4 258.4 

241-AP-108 1.09 59.7 218.6 190.6 909.3 1,378.2 

241-AP-106 1.25 12.5 0.1 75.5 6.6 94.8 

 
The total calculated dose rate is used to determine the ionizing radiation contribution for the HIHTLs, and hose 
jumpers exposed to the tank and treated wastes. 

6.3 Operational and Downtime Days 

The total operational days are given in Section 3.0, Table 3-6.  Table 6-4 presents the days of operation, the 
calculated days of downtime, and the calculated efficiency for each batch and activity.  The efficiency for each 
batch depicts the percentage of time that the system was operational during the entire batch (i.e. a 25% 
efficiency reflects the system operating for 25% of the time for the given time period). 
 

Table 6-4.  Days at Operation (2 Pages).   

Year Tank Operation Activity Month 

Operation Total 
Days 
for 

Activity 

Effic-
iency Start Stop 

2021 All Pre-Use 
Pre-use.  HIHTLs installed 

prior to being put into service. 
Cool 3/10/2021 5/31/2021 82 

N/A 2021 All Pre-Use 
Pre-use.  HIHTLs installed 

prior to being put into service. 
June 6/1/2021 6/30/2021 29 

2021 All Pre-Use 
Pre-use.  HIHTLs installed 

prior to being put into service. 
July 7/1/2021 7/31/2021 30 
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Table 6-4.  Days at Operation (2 Pages).   

Year Tank Operation Activity Month 

Operation Total 
Days 
for 

Activity 

Effic-
iency Start Stop 

2021 All Pre-Use 
Pre-use.  HIHTLs installed 

prior to being put into service. 
August 8/1/2021 8/31/2021 30 

2021
-

2022 
All Pre-Use 

Pre-use.  HIHTLs installed 
prior to being put into service. 

Cool 9/1/2021 1/22/2022 143 

2022 241-AP-107 Operations 
Transfer out and recirculation 

of 241-AP-107 - Batch 1 
Cool 1/22/2022 3/8/2022 45 

25% 

2022 241-AP-107 Downtime Between Batches Cool 3/9/2022 5/31/2022 83 

2022 241-AP-107 Downtime Between Batches June 6/1/2022 6/16/2022 15 

2022 241-AP-107 Operations 
Transfer out of 241-AP-107 - 

Batch 2 
June 6/17/2022 6/30/2022 13 

2022 241-AP-107 Operations 
Transfer out and recirculation 

of 241-AP-107 - Batch 2 
July 7/1/2022 7/21/2022 20 

2022 241-AP-107 Downtime Between Batches July 7/22/2022 7/31/2022 9 

2022 241-AP-107 Downtime Between Batches August 8/1/2022 8/31/2022 30 

2022
-

2023 
241-AP-107 Downtime Between Batches Cool 9/1/2022 3/6/2023 186 

2023 241-AP-107 Operations 
Transfer out and recirculation 

of 241-AP-107 - Batch 3 
Cool 3/7/2023 4/19/2023 43 

2023 241-AP-107 Downtime Batch 3 Downtime Cool 4/20/2023 5/31/2023 41 

2023 241-AP-107 Downtime Batch 3 Downtime June 6/1/2023 6/13/2023 12 

2022 241-AP-108 Operations Water, NaOH, Waste Transfer Cool 1/22/2022 3/8/2022 45 

25% 

2022 241-AP-108 Downtime Between Batches Cool 3/9/2022 5/31/2022 83 

2022 241-AP-108 Downtime Between Batches June 6/1/2022 6/16/2022 15 

2022 241-AP-108 Operations 
Water, NaOH, Waste Transfer.  

Batch 2 
June 6/17/2022 6/30/2022 13 

2022 241-AP-108 Operations 
Water, NaOH, Waste Transfer.  

Batch 2 
July 7/1/2022 7/21/2022 20 

2022 241-AP-108 Downtime Between Batches July 7/22/2022 7/31/2022 9 

2022 241-AP-108 Downtime Between Batches August 8/1/2022 8/31/2022 30 

2022
-

2023 
241-AP-108 Downtime Between Batches Cool 9/1/2022 3/6/2023 186 

2023 241-AP-108 Operations 
Transfer for 241-AP-108 - 

Batch 3 
Cool 3/7/2023 4/19/2023 43 
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Table 6-4.  Days at Operation (2 Pages).   

Year Tank Operation Activity Month 

Operation Total 
Days 
for 

Activity 

Effic-
iency Start Stop 

2023 241-AP-108 Downtime Batch 3 Downtime Cool 4/20/2023 5/31/2023 41 

2023 241-AP-108 Downtime Batch 3 Downtime June 6/1/2023 6/13/2023 12 

2022 241-AP-106 Operations 
Transfer in 241-AP-106. Batch 

1 
Cool 1/22/2022 3/8/2022 45 

25% 

2022 241-AP-106 Downtime Between Batches Cool 3/9/2022 5/31/2022 83 

2022 241-AP-106 Downtime Between Batches June 6/1/2022 6/16/2022 15 

2022 241-AP-106 Operations 
Water, NaOH, Waste Transfer 

- Batch 2 
June 6/17/2022 6/30/2022 13 

2022 241-AP-106 Operations 
Water, NaOH, Waste Transfer 

- Batch 2 
July 7/1/2022 7/21/2022 20 

2022 241-AP-106 Downtime Between Batches July 7/22/2022 7/31/2022 9 

2022 241-AP-106 Downtime Between Batches August 8/1/2022 8/31/2022 30 

2022
-

2023 
241-AP-106 Downtime Between Batches Cool 9/1/2022 3/6/2023 186 

2023 241-AP-106 Operations 
Transfer to 241-AP-106 - 

Batch 3 
Cool 3/7/2023 4/19/2023 43 

2023 241-AP-106 Downtime Batch 3 Downtime Cool 4/20/2023 5/31/2023 41 

2023 241-AP-106 Downtime Batch 3 Downtime June 6/1/2023 6/13/2023 12 

 

6.4 Miner’s Rule and Radiation Exposure 

6.4.1 Miner’s Rule 

The Miner’s Rule calculation is described in Equation 4 and is used to determine the estimated service life (SL) 
of the HIHTLs.  The Miner’s Rule calculation is dependent on the temperature and pressure to which the 
HIHTLs have been exposed since the first day of service.   
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The Fraction of Service Life Used (FLU) equation (Equation 5) describes the amount of life used out of the 
total estimated service life that is calculated under a particular set of conditions (i.e., the temperature and 
pressure that the hose is exposed to).  It is calculated by dividing the recorded number of service days by the 
estimated hose life.  This result is used to determine the cumulative life used (CLU, Equation 6), which is 
calculated by adding the fraction of life used to the previous cumulated life tabulation.  The first CLU 
calculation equals the first fraction of life used result.  Examples of how to calculation the service life, fraction 
of life used, and cumulative life used are based on Equation 4, Equation 5, and Equation 6, and are presented 
below.  

241-AP-107 Example: 

2022 Operations – Cool  

𝑆𝐿 ൌ 1.3 ∗ 10଻ expሾെ0.0548ሺ130℉ሻ െ 0.0037ሺ400𝑝𝑠𝑖𝑔ሻሿ ൌ 2384 𝑑𝑎𝑦𝑠 

𝐹𝐿𝑈 ൌ
45𝑑𝑎𝑦𝑠

2384 𝑑𝑎𝑦𝑠
ൌ 0.019 ሺ1.9%ሻ 

𝐶𝐿𝑈 ൌ 0.039 ൅ 0.051 ൌ 0.058 ሺ5.8%ሻ 

The results of Equation 4 through Equation 6 are depicted in Table 6-5.  The temperature and pressure values 
are also listed in Table 6-5 and are from Appendix W and Appendix JJ of RPP-6711. 

6.4.2 Radiation Exposure 

According to RPP-6711, the maximum life of the HIHTLs is also constrained by the radiation exposure.  The 
greatest amount of ionizing radiation that the hoses can be exposed to is 5 x 107 Rad.   

The ionizing radiation contribution (IRC, Equation 7) is calculated by multiplying the waste dose rate by the 
number of days that the HIHTLs were exposed to the waste.  The result is multiplied by 24 in order to convert 
the dose rate units from rad per hour to rad per day.  Because the ionizing radiation contribution is cumulative, 
this value is added to the previous tabulation.  See below for Tank 241-AP-107 operations ionizing radiation 
contribution example and Table 6-5 for the radiation exposure results.   

241-AP-107 2022 Operations Ionizing Radiation Contribution Example: 

𝐼𝑅𝐶 ൌ 258.44 ௥௔ௗ

௛௥
∗ 45 𝑑𝑎𝑦𝑠 ∗ 24 ℎ𝑟 ൌ 2.79𝐸5 𝑟𝑎𝑑  

The methodology is also applied to determine the final IRC for future HIHTL use. 

RPP-RPT-64365 Rev.00 7/20/2023 - 3:52 PM 61 of 79

So~e~ =-

I I I 

I I I 

-



RPP-RPT-64365, Rev. 0 
Appendix A, Attachment 1 

 
CALCULATION SHEET 

Project No. S54418.002 Calculation No. S54418.002-P-002 Rev. 0 Page No. 19 of 35 

Title: Service Life Extension Analysis and Miner's Rule Calculation for HIHTL HIHTL-AP106-SN-101, HIHTL-AP107-SN-102, 
HIHTL-AP107-SN-103, HIHTL-AP108-SN-104, HIHTL-AP108-SN-105, EPDMJ-[A-B], AND EPDMJ-[C-D] 

Prepared By: M. M. Dahl Date:  7/17/2023 Checked By: M. J. Feldmann Date:  7/17/2023 
 

 

Quality Assurance Procedure 3.1   Calculation Sheet (07‐2020) 

 

A1-20 

6.5 Remaining Life and Future Use Predictions 

The previous equations are used in conjunction with Equation 8 and Equation 9 to conservatively predict the 
future operation (FO) and future downtime (FD) for the HIHTLs.  Future use of the HIHTLs and hose jumpers 
assumes that that the hoses will be conservatively used at a 40% efficiency rate, based on 139 out of 365 
operational days for a 1,000,000 gallon campaign (RPP-CALC-64487, Calculation of Waste Volumes Sent to 
Tanks 241-AP-106 and 241-AP-108 During TSCR Operations).  This is conservative based on the maximum 
25% efficiency achieved during batches 1 and 2, (Table 6-4).  Additionally, calculated dose rates for each group 
are used for future life predictions. 

The cumulative maximum ionizing radiation contribution (e.g., 5E07 rad), the total allowable cumulative life 
(CLU) (e.g., 0.80 or 80% of the total lifetime), and the maximum 10 year life are considered to determine the 
maximum expected service life for each hose group.  Should the cumulative radiation contribution or CLU be 
exceeded prior to the 10-year life, the future operation and downtime days are reduced to ensure that the 
cumulative life or radiation contributions are below 0.8 or 5E07 rads. 

Table 6-5, Table 6-6, and Table 6-7, shows the maximum life based on CLU (i.e., Miner’s Rule) and cumulative 
radiation contribution for 241-AP-107, 241-AP-108, and 241-AP-106, respectively. 
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Table 6-5.  Remaining Life Calculations for 241-AP-107 HIHTL and Jumper Group. 

Miner's Rule Radiation Contribution 

Tank 
Tank 

Activity 
Activity Description Mo. Start Stop Days 

Temp  
[° F] 

Pressure 
[psig] 

SL 
Service 

Life 
[days] 

FLU 
Fraction of 
Life Used 

CLU 
Cumulative 
Life Used 

DR 
 Dose Rate, 
[Rad/hr]* 

IRC 
[Rad] 

Cumulative 
IRC 

[Rad] 

Greater than 
Max Ionizing 

Radiation 
Exposure 

(5E7) Rad? 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

Cool 3/10/2021 5/31/2021 82 130 25 9547 0.009 0.009 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

June 6/1/2021 6/30/2021 29 133 25 8100 0.004 0.013 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

July 7/1/2021 7/31/2021 30 142 25 4946 0.006 0.019 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

August 8/1/2021 8/31/2021 30 137 25 6505 0.005 0.024 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

Cool 9/1/2021 1/22/2022 143 130 25 9547 0.015 0.039 0.00 0.00E+00 0.00E+00 NO 

241-AP-107 Operations 
Transfer out and 

recirculation of 241-AP-
107 - Batch 1 

Cool 1/22/2022 3/8/2022 45 130 400 2384 0.019 0.058 258.44 2.79E+05 2.79E+05 NO 

241-AP-107 Downtime Between Batches Cool 3/9/2022 5/31/2022 83 130 25 9547 0.009 0.067 77.53 1.54E+05 4.33E+05 NO 
241-AP-107 Downtime Between Batches June 6/1/2022 6/16/2022 15 133 25 8100 0.002 0.069 77.53 2.79E+04 4.61E+05 NO 

241-AP-107 Operations 
Transfer out and 

recirculation of 241-AP-
107 - Batch 2 

June 6/17/2022 6/30/2022 13 133 400 2022 0.006 0.075 258.44 8.06E+04 5.42E+05 NO 

241-AP-107 Operations 
Transfer out and 

recirculation of 241-AP-
107 - Batch 2 

July 7/1/2022 7/21/2022 20 142 400 1235 0.016 0.091 258.44 1.24E+05 6.66E+05 NO 

241-AP-107 Downtime Between Batches July 7/22/2022 7/31/2022 9 142 25 4946 0.002 0.093 77.53 1.67E+04 6.82E+05 NO 
241-AP-107 Downtime Between Batches August 8/1/2022 8/31/2022 30 137 25 6505 0.005 0.098 77.53 5.58E+04 7.38E+05 NO 
241-AP-107 Downtime Between Batches Cool 9/1/2022 3/6/2023 186 130 25 9547 0.019 0.117 77.53 3.46E+05 1.08E+06 NO 

241-AP-107 Operations 
Transfer out and 

recirculation of 241-AP-
107 - Batch 3 

Cool 3/7/2023 4/19/2023 43 130 400 2384 0.018 0.135 258.44 2.67E+05 1.35E+06 NO 

241-AP-107 Downtime Batch 3 Downtime Cool 4/20/2023 5/31/2023 41 130 25 9547 0.004 0.139 77.53 7.63E+04 1.43E+06 NO 
241-AP-107 Downtime Batch 3 Downtime June 6/1/2023 6/13/2023 12 133 25 8100 0.001 0.140 77.53 2.23E+04 1.45E+06 NO 

Future Operation 
Assumes 40% efficiency, 

60% downtime 
Any 6/14/2023 5/31/2029 871 132 400 2136 0.408 0.548 258.44 5.40E+06 6.85E+06 NO 
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241-AP-107 
Group 
Future 

Future Downtime 
Assumes 40% efficiency, 

60% downtime 
1307 132 25 8556 0.153 0.701 77.53 2.43E+06 9.28E+06 NO 

Table 6-6.  Remaining Life Calculations for 241-AP-108 HIHTL Group. 

Miner's Rule Radiation Contribution 

Tank 
Tank 

Activity 
Activity Description Mo. Start Stop Days 

Temp  
[° F] 

Pressure 
[psig] 

SL 
Service 

Life 
[days] 

FLU 
Fraction of 
Life Used 

CLU 
Cumulative 
Life Used 

DR 
 Dose Rate, 
[Rad/hr]* 

IRC 
[Rad] 

Cumulative 
IRC 

[Rad] 

Greater than 
Max Ionizing 

Radiation 
Exposure 

(5E7) Rad? 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

Cool 3/10/2021 5/31/2021 82 130 25 9547 0.009 0.009 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

June 6/1/2021 6/30/2021 29 133 25 8100 0.004 0.013 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

July 7/1/2021 7/31/2021 30 142 25 4946 0.006 0.019 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

August 8/1/2021 8/31/2021 30 137 25 6505 0.005 0.024 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

Cool 9/1/2021 1/22/2022 143 130 25 9547 0.015 0.039 0.00 0.00E+00 0.00E+00 NO 

241-AP-108 Operations 
Water, NaOH, Waste 

Transfer 
Cool 1/22/2022 3/8/2022 45 130 400 2384 0.019 0.058 1378.22 1.49E+06 1.49E+06 NO 

241-AP-108 Downtime Between Batches Cool 3/9/2022 5/31/2022 83 130 25 9547 0.009 0.067 413.47 8.24E+05 2.31E+06 NO 
241-AP-108 Downtime Between Batches June 6/1/2022 6/16/2022 15 133 25 8100 0.002 0.069 413.47 1.49E+05 2.46E+06 NO 

241-AP-108 Operations 
Water, NaOH, Waste 

Transfer.  Batch 2 
June 6/17/2022 6/30/2022 13 133 400 2022 0.006 0.075 1378.22 4.30E+05 2.89E+06 NO 

241-AP-108 Operations 
Water, NaOH, Waste 

Transfer.  Batch 2 
July 7/1/2022 7/21/2022 20 142 400 1235 0.016 0.091 1378.22 6.62E+05 3.56E+06 NO 

241-AP-108 Downtime Between Batches July 7/22/2022 7/31/2022 9 142 25 4946 0.002 0.093 413.47 8.93E+04 3.64E+06 NO 
241-AP-108 Downtime Between Batches August 8/1/2022 8/31/2022 30 137 25 6505 0.005 0.098 413.47 2.98E+05 3.94E+06 NO 
241-AP-108 Downtime Between Batches Cool 9/1/2022 3/6/2023 186 130 25 9547 0.019 0.117 413.47 1.85E+06 5.79E+06 NO 

241-AP-108 Operations 
Transfer for 241-AP-108 

- Batch 3 
Cool 3/7/2023 4/19/2023 43 130 400 2384 0.018 0.135 1378.22 1.42E+06 7.21E+06 NO 

241-AP-108 Downtime Batch 3 Downtime Cool 4/20/2023 5/31/2023 41 130 25 9547 0.004 0.139 413.47 4.07E+05 7.62E+06 NO 
241-AP-108 Downtime Batch 3 Downtime June 6/1/2023 6/13/2023 12 133 25 8100 0.001 0.140 413.47 1.19E+05 7.74E+06 NO 

Future Operation 
Assumes 40% efficiency, 

60% downtime 
Any 6/14/2023 8/31/2029 908 132 400 2136 0.425 0.565 1378.22 3.00E+07 3.78E+07 NO 
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241-AP-108 
Group 
Future 

Future Downtime 
Assumes 40% efficiency, 

60% downtime 
1362 132 25 8556 0.159 0.724 413.47 1.35E+07 5.13E+07 YES 

241-AP-108 
Group 
Future 

Future Operation 
Assumes 40% efficiency, 

60% downtime 
Any 6/14/2023 6/20/2029 

879 132 400 2136 0.412 0.552 1378.22 2.91E+07 3.68E+07 NO 

Future Downtime 
Assumes 40% efficiency, 

60% downtime 
1319 132 25 8556 0.154 0.706 413.47 1.31E+07 4.99E+07 NO 

 

Table 6-7.  Remaining Life Calculations for 241-AP-106 HIHTL Group. 

Miner's Rule Radiation Contribution 

Tank 
Tank 

Activity 
Activity Description Mo. Start Stop Days 

Temp  
[° F] 

Pressure 
[psig] 

SL 
Service 

Life 
[days] 

FLU 
Fraction of 
Life Used 

CLU 
Cumulative 
Life Used 

DR 
 Dose Rate, 
[Rad/hr]* 

IRC 
[Rad] 

Cumulative 
IRC 

[Rad] 

Greater than 
Max Ionizing 

Radiation 
Exposure 

(5E7) Rad? 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

Cool 3/10/2021 5/31/2021 82 130 25 9547 0.009 0.009 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

June 6/1/2021 6/30/2021 29 133 25 8100 0.004 0.013 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

July 7/1/2021 7/31/2021 30 142 25 4946 0.006 0.019 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

August 8/1/2021 8/31/2021 30 137 25 6505 0.005 0.024 0.00 0.00E+00 0.00E+00 NO 

All Pre-Use 
Pre-use.  HIHTLs 

installed prior to being 
put into service. 

Cool 9/1/2021 1/22/2022 143 130 25 9547 0.015 0.039 0.00 0.00E+00 0.00E+00 NO 

241-AP-106 Operations 
Transfer in 241-AP-106. 

Batch 1 
Cool 1/22/2022 3/8/2022 45 130 400 2384 0.019 0.058 94.75 1.02E+05 1.02E+05 NO 

241-AP-106 Downtime Between Batches Cool 3/9/2022 5/31/2022 83 130 25 9547 0.009 0.067 28.43 5.66E+04 1.59E+05 NO 
241-AP-106 Downtime Between Batches June 6/1/2022 6/16/2022 15 133 25 8100 0.002 0.069 28.43 1.02E+04 1.69E+05 NO 

241-AP-106 Operations 
Water, NaOH, Waste 

Transfer - Batch 2 
June 6/17/2022 6/30/2022 13 133 400 2022 0.006 0.075 94.75 2.96E+04 1.98E+05 NO 

241-AP-106 Operations 
Water, NaOH, Waste 

Transfer - Batch 2 
July 7/1/2022 7/21/2022 20 142 400 1235 0.016 0.091 94.75 4.55E+04 2.44E+05 NO 

241-AP-106 Downtime Between Batches July 7/22/2022 7/31/2022 9 142 25 4946 0.002 0.093 28.43 6.10E+03 2.50E+05 NO 
241-AP-106 Downtime Between Batches August 8/1/2022 8/31/2022 30 137 25 6505 0.005 0.098 28.43 2.05E+04 2.71E+05 NO 
241-AP-106 Downtime Between Batches Cool 9/1/2022 3/6/2023 186 130 25 9547 0.019 0.117 28.43 1.27E+05 3.98E+05 NO 
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241-AP-106 Operations 
Transfer to 241-AP-106 - 

Batch 3 
Cool 3/7/2023 4/19/2023 43 130 400 2384 0.018 0.135 94.75 9.78E+04 4.95E+05 NO 

241-AP-106 Downtime Batch 3 Downtime Cool 4/20/2023 5/31/2023 41 130 25 9547 0.004 0.139 28.43 2.80E+04 5.23E+05 NO 
241-AP-106 Downtime Batch 3 Downtime June 6/1/2023 6/13/2023 12 133 25 8100 0.001 0.140 28.43 8.20E+03 5.32E+05 NO 

241-AP-106 
HIHTL 
Future 

Future Operation 
Assumes 40% efficiency, 

60% downtime 
Any 6/14/2023 8/31/2029 

908 132 400 2136 0.425 0.565 94.75 2.06E+06 2.59E+06 NO 

Future Downtime 
Assumes 40% efficiency, 

60% downtime 
1362 132 25 8556 0.159 0.724 28.43 9.29E+05 3.52E+06 NO 
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7.0 SERVICE LIFE RESULTS 

The calculated remaining service life, total ionizing radiation, calculated end of service life, and maximum 
allowable life for the HIHTLs and hose jumpers are presented in Table 7-1.  Table 7-1 shows that all of the 
factors considered in this calculation do not result in the degradation of the HIHTL life before the maximum life 
of 5/31/2029 and 8/31/2029 for the 241-AP-107 and 241-AP-106 Groups.  The maximum allowable ionizing 
radiation is exceeded for the 241-AP-108 Group assuming a 40% efficiency rate and calculated maximum dose 
rate.  As a result, the future operation and downtime days have been reduced to accommodate a maximum 
ionizing radiation contribution of 4.99E07 rad, below 50 MRad threshold 

At the presented dates in Table 7-1, the total cumulative life will be below the 0.80 of the total hose service life 
and the maximum ionization radiation is estimated below the 50 MRad threshold.   

Table 7-1.  Service Life Results. 

Group 
Future 

Start Date 

Maximum 
Calculated 

Service 
Life 

Calculated 
Remaining 

Service Life from 
6/14/2023 

Maximum 
Future Days 
at Operation 

Total 
Ionizing 

Radiation 
Contribution 

(rad) 

CLU 
Cumulative 
Life Used 

Days Years 

241-AP-107 6/14/2023 5/31/2029 2178 6 871 9.28E06 0.701 

241-AP-108 6/14/2023 6/20/2029 2198 6 879 4.99E07 0.706 

241-AP-106 6/14/2023 8/31/2029 2270 6.2 908 3.52E06 0.724 

 

8.0 REFERENCES 

24590-WTP-ICD-MG-01-030, 2021, ICD 30 – Interface Control Document for DFLAW Feed, Revision 1, 
Washington River Protection Services, Richland, WA. 

Dow Chemical, 2010, The Caustic Soda Solution Handbook, The Dow Chemical Company, Midland, 
Michigan. 

H-14-111356, Sheet 1, 2022, TSCR Upgrades HIHTL & EPDM Jumper Tracking Table, Rev. 5, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-6711, 2020, Evaluation of Hose-in-Hose Transfer Line Service Life, Rev. 9, Washington River Protection 
Services, Richland, WA.  

RPP-RPT-64365 Rev.00 7/20/2023 - 3:52 PM 67 of 79

Lundy 



RPP-RPT-64365, Rev. 0 
Appendix A, Attachment 1 

 
CALCULATION SHEET 

Project No. S54418.002 Calculation No. S54418.002-P-002 Rev. 0 Page No. 25 of 35 

Title: Service Life Extension Analysis and Miner's Rule Calculation for HIHTL HIHTL-AP106-SN-101, HIHTL-AP107-SN-102, 
HIHTL-AP107-SN-103, HIHTL-AP108-SN-104, HIHTL-AP108-SN-105, EPDMJ-[A-B], AND EPDMJ-[C-D] 

Prepared By: M. M. Dahl Date:  7/17/2023 Checked By: M. J. Feldmann Date:  7/17/2023 
 

 

Quality Assurance Procedure 3.1 
 

A1-26 

RPP-CALC-60609, 2016, Flushed Dose Rate Reductions to Retrieval Systems, Revision. 0, Washington River 
Protection Solutions, LLC, Richland, Washington. 

RPP-CALC-62667, 2019, TSCR 241-AP Tank Farm Infrastructure Upgrades Shielding Analysis, Revision 0, 
Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-CALC-64487, 2021, Calculation of Waste Volumes Sent to Tanks 241-AP-106 and 241-AP-108 During 
TSCR Operations, Revision 0, Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-60603, 2019, Interface Management Agreement between Waste Feed Delivery Upgrades (Project 
#T1P190) and the Tank Side Cesium Removal Demonstration Project (Project #TD101), Revision 2, 
Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-62967, 2023, Waste Compatibility Assessment of Tank 241-AP-106 Waste with TSCR Effluent Waste 
from Tank 241-AP-107 and Dilute Caustic for TSCR Campaign TSCR-01, Revision 00B, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-62968, 2023, Waste Compatibility Assessment of Tank 241-AP-108 Waste with TSCR Waste from 
Tank 241-AP-107 and Dilute Caustic and Water for TSCR Campaign TSCR-01, Revision 1, Washington 
River Protection Solutions, LLC, Richland, Washington. 

RPP-SPEC-61910, 2021, Specification for the Tank Side Cesium Removal Demonstration Project (Project 
TD101), Revision 7, Washington River Protection Services, Richland, WA. 

Shleien, Bernard, ed. 1992, The Health Physics and Radiological Health Handbook, Revised Edition, Scinta, 
Inc. Silver Spring, Maryland. 

Vendor File 62216-000-SUB-007-001 2017, Certificate of Conformance, River Bend Transfer Systems, LLC, 
for Washington River Protection Solutions, LLC, Richland, Washington. 

RPP-RPT-64365 Rev.00 7/20/2023 - 3:52 PM 68 of 79

So~e~ =-

I I I 

I I I 



RPP-RPT-64365, Rev. 0 
Appendix A, Attachment 1 

 
CALCULATION SHEET 

Project No. S54418.002 Calculation No. S54418.002-P-002 Rev. 0 Page No. 26 of 35 

Title: Service Life Extension Analysis and Miner's Rule Calculation for HIHTL HIHTL-AP106-SN-101, HIHTL-AP107-SN-102, 
HIHTL-AP107-SN-103, HIHTL-AP108-SN-104, HIHTL-AP108-SN-105, EPDMJ-[A-B], AND EPDMJ-[C-D] 

Prepared By: M. M. Dahl Date:  7/17/2023 Checked By: M. J. Feldmann Date:  7/17/2023 
 

 

Quality Assurance Procedure 3.1 
 

A1-27 

ATTACHMENT 1 

TSCR VOLUMES AND PUMP TIME E-MAILS 
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hom: 
Sent: 
To: 
Cc: 
Subject: 
At tachments:: 

Pelafique, Mai1S1ie M <maisie_m_pelafi qu e@rlqov> 
Wednesday, May 31, 2023 11 :04 AM 
Lau renz, Julian IE; Dahl!, Megan M; Cree, laura 1H; af'lqueray, Lexee l 
f;el dmann, Monika J; Groth, Bruce D 
RE: [EXTIER Al] SCIR: HIH L Life E em ion 
W0#_5ffl.677 _Att._ • H.eatT race APW7 HIHTLpdf; H-14-1 'I 1356 SH 001-05-IRecord.pdf; 
ECN,714674-01-IRecard.pdf; \NO 67416'1 Attaclhment B.pdf; 24590-WfP- IOD-MG-01-000_RevOOl 

HAW feed. pdf; IRPP-SPEC-61910-07-Record.:pdf; RPIP'-RP'f-<60603-02-Recor,dLpdf; TSOR Ohemi cal 
Traclking HIHTL Extens;on.:ds-_x 

WARNING: Tifs email originated from outside oHfle orga11 ization. The actual sender is maisie_m_pe101igue@r1.gov_ 
DO NOT cliok links, open attachments, provide credentims or respond un ess you reoogn~e the seru:ler and are cert.i"n 

the content is safe. 

Hi M egan! 

I have attached H-14.-]1'.l.356 Sheet 01, Rev .. 05 wlhich has ~he ma rmfuctJure ,date/In s-ervice date/hose Length for all the 
TSCR H 111-lTILs and Jumpers,. For the i1nsrallation date of the h o-ses for AP-107, I have attached! Atta ch ment D fir.om WO 
#582!677 _ For the instal I atio rn date oHh e remaining hoses, I have attached Attachmernt B fir.om WO 674161_ For the 

installation date oHhe jumpers, I wou ld r,ecommend us1ing the ,date re.l eased - 6/30/2021 from ECN-714674 .. If you 
wou Id prefer a more exact: dat ,e fo r t he }ump eTs I et me kn ow and I ,can do som e more digging. 

For the radionudide sour,ce tenms of eadh stream - II have rev·ewed Table 3-2 t hat you provided t o me w hich out li nes. t he 
actrvity concentra ion, for the st ream tJo AP-106, AP-108, an AP-107 and confiirmed that t hose nu mb:ers are in tJhe 
updated revisions (I have attached)_The BBi for AP-107 pr ior t o t he start ofTSOR Operations. is. attached as RPP-IRPT-

48103, Rev .. 12. The BBi act:i,;ty concent ration is sma ler than what is referenced in RPP-SPEC"61910. Th e con&ervative 
approach would be to u&e RP P-SPEC-61910. However, If needed I ink for AP-107 the, ,e is j ustifiication to use BBL 

For AP-]06 the refereneie is t ile maximum as outlined in 24590-fNTP-ICO-M G-01-000 w idh woulld be a co nservat · e 
assumption. For A P--]08, th e most con&ervative approadh would be using t he va11ue out lined in, RPP-RPT-60603. Howev,er, 
if needed there ar e a Jew technical arguments t h at cou Id be made to redu ce ~he dooe. fior example, using the BB from 
AP-107 as tha is the iS-our,ce of t he w.aste. Anotlhe, t hought is. t hat t he refer en ce is just for the f ilt er badkwas es wh ich 
in d u des solids, and th ere are otlher volum es ass-oci ated with w,aste being sent lbo AP-108 t hat wou Id have solids removed 
(for examp e, s-om e ,of tlhe Blowdowns, restart purges) this ,coulld ,get pretty t echnical tlhouglh, and t he volumes aren' t 
very significant in comparison - but some~hing to ment ion_ 

Lastly the operat ing and process history data. I have attached my e:x.ceJ sheet th.at I uiS-e to t rack t he chemicals/waste 
sent to AP-106/ AP-]07/ AP--108 a~ainst t he WCA. I triedl t o set up tlhe excel sh eet in a similar manner to tlhe excel sh eet 
UiS-e for SST retr ieva ls. I ,created a sheettrn!ed 'TOTALS" which I t hink has allll th e information you would lik,e otaled up. 
Th ese values ar,e f rom t he sheets fo r ,each batdh. In each batdh I tradked the operations day by day, and ,cakulated tlhe 
volumes from t he DST levels, tJhe levels. of th e reagent t ank/caust ic ,drums, and volumes added in TADD. Per our 
discu,ssion, In t he TOTALS shee I have a column for Batdh 3 Remairning ESTIMATE, these are the volu es I estimat ed for 
the remainder of t he batch .. I'm each cell I explain what o peiratJiorns. ma ke ,up these volumes. O.mrently we are stJil ll on t rack 
to restart processing on 6/11. 

A few disdaime.rs for th is e:xc,el she-et - The volumes that I t radk I try to make t he most ac,cu rate - not necessarilly th e 
most con&ervat ive. For example, if I wanted th e most conservative est imate for the amount of waste t hat • s sent to AP-

1 
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tlhe volume, 1:his would nol: be 1:he mo,st acourat e as AP-106 ret!eives caustic every day from the f i ll:er backwashes lbul: I 
am being conser.1,al:ive. I also ,do not track any water additions mad'e t o AP,6/ 7 / 8 1:h al: are ourl:sid'e of normal TSCR 

operations (for example dur ing mairrt:e nance if a small volume of wal:er is sent t o AP-108 for inst rum e rrt calibrat ion, 
etc ). Howeve;r, 1:hese are l:racke in i ADD and I can provide t hat information. to you if needed. I also do not have .a 
formal ca lculat ion for 1:h is excel sheet, so it is not referenceable as in an RPP _ If your a re not able to create a refernce from 
tlhe values II give your - or w ouldl like something 1:hal: is complete y reference,able - let me kn ow. II: wou di 1:ake some 
digging/time and it woulld'n' t be nea rly ,as clean, but I thfnk it could be clone .. 

If you have any quest ions about the information I have provided or needl anything else please let me know.! 

Thanks ! 
M a'isie Pela:liig11e 
Process En gineer 
TSCR & WFD Engineering 
Washingl:ori R- er Prot ection Sol utiions 
Cell: (337) 304-8257 
Office: (509) 372-2294 

eJ,,• washington river 
;J protect~o!~oit!~: 

From: Laurenz., Julian E <julian__:e_laureriZJ@ rl.gov>· 
Sent: Wednesday, May 24, 2023 4 :17 PM 

lio : Dahl, M egan M <megan.m.dahl@sargent lundiy.com>; Pelafigue, M aisie M <maisie_m_pelafigue@rl.gov>; Cree, 
La ura 1H <laura_h_cree@rl.gov>; Tan ueray, Lexee <lexee_l_tanqueray@r l.,gov> 

Cc-: Fel dmann,, Monika J <moni a.j .feldmann@sargent lundiy.,com>; Gr,oth, B:ruce D <bru ce.d.girol:h@sargentlundy.com> 
Subject: RE.: [EXTERNAL]TSCR HIHTl Life Ext ens1ion 

M egan, 

How is it going? I think we ,can help answer your quest ions below .... . l-lowever , both M aisie and La ura ,are on,-vacal:iorn 
tlhis w eek .... andl I t hink Lexee mighl: be irn-t rain ing tomorrow. So, w e may be unable to sl:art providing you with the 
informatiori befow u1ntill everybody gets back from the holiday w eekend. After which, II believe w e should e able 
provide you wit h th is information pretty qu ickly. 

In regarcf,s to RPP- versu s RPP-RPT-, I' ll have to ask Laura if w e've made any m mmit ments to perform an IQR PE on th e 

lines. llfwe have, w e'll be going the RPP- roul:e. 

Pl ease let m e know if you have any oth er ,questions. 

Thanks, 
Julian 

Fron,: Dahl, Megan M <megan .m.d<lh l@sargerrtfundy.com> 
Senl:: Wednesday, May 24, 202.3 3 :23 PM 
lio : Pe9afiigue, Maisie M <maisie m pelafigue@ri .gov>; Laurenz, Julian E <iulian e laurenz@r l.gov>; Oree, Laura H 
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Cc: !Feldmann, M onika J <monika. j.feldrnan11@sarge11tlundy.com>; Gmth, B:ruoe D <bruce.d.groth@sargentllundy.com> 
Subject: [EXTIEIRNAL)TSCR IH IIHTL Life Erternsion 

Hi everybody, 

I've got the report going, but I'm at the point wher;e II need details to continue. I know where to ,get most of this 
stuff for Tank Farms, but I'm floundering a bit for TSCR So please bear vilith me. 

11. Is there a drawing ( or another document) that shows the following for the HIHTL s and jumpers: 
a. l'nstallatian date 
b. l'n service date 
c. Hooe length 
d. Hooe manufacture date 

2. Per the SOW Response, we will need the following for the calcu!a ·ans: 
a. IRadionucl ide soor,ce terms for each waste stream 
b. Operating and process history data 

Altematively, if you can point me in the d.ireotly of the individual m individuals who have this infommtion, I can 
work d ireclly with them. 

One on topic, but slightly random-ish questioo - do you have a preference for this to be an RPP or an RPP­
RPT doru ment? It oou d go either way in my opinion. 

Thanks, 

Meg!an Dahl 
Materials Project Associate 
Sa ,gemt & Lundy 
1-509--713-8185 (office) I 1-509--430-3671 (cell) 
meoaa m dabl@sameoUvodY corn 
www.sargentrunctv.com 
1100 Jadwin Ave, ste 400 I Rid:llandl, WA 99352 
She, Her, Hers 

j This message or iginat ed from an external sender. Use caut ion when clicking on li nks o r opening attachments. I 
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Units. Oesaiptiion Batrh 1 Batch 2 ll'atch 3 (t his larl Running , ora l B-atda 3 Remaining ESTIMATE Running Total with Estimate 
galtons neated Waste t o AP-106 195003.702~ 180044.1826 63639.24907 .38687 . .1341 121492 5"60179.1341 

gallo os ca~ic to AP-106 2375,842 2700_651007 493.l llS 5569.778007 908 6477. 778007 

gallo os water t o AP-106 6 1,~ 60 62.46 183.94 63 246.9~ 

gallo os w aste to A P...108 2749,631 3440-476007 953.4755 714l3 . .S 8-2S07 1473 8 616.582507 

galtoos caustic to A P-1D8 407 1.752 8()83_978993 2237.8865 1• 393.6 1749 2732 17125.617. 9 

gallons W ater t o AP-1.08- 638.755 717,0S 0 1375.!135 72.3 20<!8.835 

gallons Water t o AP-1.07 241.66 160 247.715 649.375 165 814.375 

Estimated Days. remainmg of processin.g fo r Batch 3 o perations 17 
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So~e~ =-

I I I 

I I I 
IDahll, Me2an Ml 

homi Pelafiq e, Ma~ ie M <maisie_m_pelafiqu e@rlqov> 
Sent Monday, June 19, 2023 4:24 PM 
To: Dahl, Megan M 
Cc: Lau renz, Julian IE; Tanqueray, l eX!ee L 
Subject Start/Stop Times for TSCR 

WARNING: This emaill originated from outside of ttl e organization. The actual sender is rnaisie_m_pel0 fig111e@rl.gov_ 

DO NOT cliok links, open attachments, provide credentials or respond un ess you recognize the sender andl are certa·n 

the content iiS safe. 

M egan, 

Pier our d iscutSS,ion, and th e most ,conservative approa ch, I have a table befow w ith the start ,date t o t he HI HTU l ush ,dat,e. 

I don't have the Start cflat es. for baitdh 2 information, buit Ith in it would saf,e t o assume that th ey have similar du rations 
as. what is sho\•m for Bat ch] ,or Batdh 3. Batch 3 is t he ,only batch whe,r,e we had as u,td'own and d'i d HI HTL flush es 
before restarting. 

Baitch Start HltfTl 1-111-lTL HIHU HIIHTL HltfTl HIHTL HIHTU lush HIHTL f lush 
Dat e/Tiime Flus to Flw;h to flush to f lush to Flush to Flush to to AP8 Drain toAP8 Drair 

AP07F AP07F AP07F AP07f AP-106 AP-106 Begins. Ends 
Pump Pum p End Dr,opleg Dropleg Begins Ends 
start Start End 

1 1/22/2022 3/8/2022 3/8/ 2022 3/8/2022 3/8/2022 3/8/ 2022 3/8/ 22 lliinse Rinse 
21:00 15:3.2 15:44 15:.51 16:06 116:10 1!6:.21 (3/8/2022 (3/8/2022 

10:15) 11:54) 

2 6/17/2022 7/21/ 2022 7/ 21/2022 7/21/22 Rinse 
.22:17 15:55 17:34 19:48 (7/21/2022 

14:.27) 

3 3/7/2023 4/19/2023, 4/19/ 2023 4/19/ 2023 4/19/ 2023 4/19/ 2023 4/]9/2023 Waste Waste 
12:12 17:3.2 17:45 19:04 19:18 19:22 19:35 rnsp lacernent o·splaceme1 

(4/19/2023 (4/19/2023 
14 :44) 17:00) 

As far as a summary of a de.s-criptiion as to why t he.s-e would be the best ,estimates to use: 

The, e are var ious TSCR operat ions that would transfer 0.1 M NaOH/w,aste/wat,er to AP-]06/AP-107/ AP- 08. M ost of 
these operations u,s;e t he motive for,ce of t he AP7 pump or the c.mstic/reage nt pump, to be transferred tio their 

destination via the HIHTL However, sorne of t he.re ope,~ations. are dependent upon t he gravity sloped H IHTl. For 
el(ample, e operati'ons in a filt er lbackwasll wh ich oCJcurs at a minimum ofo:nce every 24 hours .. In a fi lt er badkwash, e 
fi ll:e, is blowdown of waste w it h wrn pr,essed air tio the drain m anifold. The waste is t h en routed to AP-108 v i a th e 
gravity sloped d'rain li ne/ HIHTIL.. Aft:er tlhe initi al blowd'own is ,complet e, ~he· fi lter is ,ovedi'lled with 0,1 M aiO H. Any 
volume t hat ,exGeeds the f ilters Gaipacity is routed to AP-108 v ia, t he gr avity s!loped ,drain/HIHTL. The b owd'ow n, fi ll, and 
soak is completed once more to finish t he filter ha ckwash. The o;pe rations. tlhait do not have a m otive forne greatly 
in.crease the complex:iti,• of ,determining th e start and stop t i e for eadh t ransfer v ia t he HI HTL It was determined as a 
oonservat ive estimate to use the start of TSCR Operations. and t he date of the HI HTL flush. 

If you want me to get mor,e ,detailed ,or p:rovld'e other examples, pl ease let m e know and I ca,n el(pand ,on the summary. 
A!lso - if you th ink it would be helpful to understand a 1bit more about TSOR opera ·on,s in gene, al, II ,can 5et up, a meeting 

ana give you a 1 :,cK ,cras!n course!! 
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Tlhanks.! 

Maisie P.elafigue 
Process En gineeif 

TSCR & WF D Engi rneeriog 

I 

I 

Wa.sh ingl:orn R. • er Protedtiorn Sol utiions 
Ce I: (337) 304-8257 

Offiice: (509) 372-2.294 

,g,,,,.a w shington r"ver 
J prot,ection olutions 

~ · ~ ,,--. -11i11 ,~ 

I I 

I I 
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Lundy 

Tank Requested Actual 

Tank Summary Maximum Volume Attachment 
Limit Document Number Earliest Addition Date/Time Name Status Amount Used Workflow Status Basis Date Count 

AR-MULTl-2520 06/1212023 10:05 AP-107 Requested 160 Awaiting SMOE 03/01 /2023 14 37 0 

S B IU-AP-107-2504 04/25/2023 11 :52 AP-107 Completed 10 CIOsed 03/01 /2023 14:37 

AR-AP-107-2502 04/25/2023 07:27 AP-107 20 Void 03/01 /2023 14:37 0 

S B IU-AP-107-2497 04/19/2023 00:00 AP-107 Completed 82.61 Closed 03/01/2023 14:37 0 

S B IU-AP-107-2498 04/19/2023 00:00 AP-107 Completed 83.15 Closed 03/01 /2023 14:37 0 

Tank Requested Actual 
Tank Summary Maximum Volume Attachment 

Limit Document Number Earliest Addition Dale/Time Name Status Amount Used Workflow Status Basis Dale Count 

s IU-AP-106-2499 04/19/2023 00:00 AP-106 Completed 62.46 Closed 01 /26/2022 14:53 
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Lundy 

PRJGlNAL T S R Compliance 

I hcct I _J_ of ....(..... 

Flush RA-FQI-117 (gal) 
Operator 

Initials Date Time 

Pre- Flush to AP07F-Wf-P-001 ,,-v/A- N/~ 11/4- 1t/?-TSCR Feed Pump 
HlHTL to AP07F-\Vf-P-001 

g1. L tf' TSCR Feed Pumo I.-::>?,,. ~ - 'JI ,?-). ;S55 
HIHTL to AP-07F Dropleg q /. /:,(") O?r 7 . -:,,r . ?'.:> 173'7' 

HIHTL to AP- I 06 £,/, 65 ,12..-- 7/z 1/1.1-- / 'fL/"3 

,,,,--..._.~·vu I S' ( C V\ ~~/cLJ/ / 7 (t 1/z-1.. 
1'1:SCR OE-5i'L.'Jlature Print (Firlt&l....11.!stl Date 

COMMENTS: 

P111e 

224 of239 
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Dahl, Megan M 

From: 
Sent 
To: 

Cc: 
Subject: 

I 

I I 

Pelafique, Maisie M <maisie_m_pelafique@rl.qov> 
Monday, Ju ly 10, 2023 9:05 AM 
Dahl, Megan M; Feldmann, Monika J 
Laurenz, Ju lian E; Tanqueray, Lexee L 
HIHTL Extension Cale Follow Up 

I 

WARNING: This email originated from outside of the organization. The actual sender is maisie_m_pelafigue@rl.gov. 
DO NOT click links, open attachments, provide credentials or respond unless you recognize the sender and are certain 
the content is safe. 

Megan and Monika, 

Per our meeting on the HIHTL comment resolution I have incl uded the informat ion t hat was asked from us. Below I have 
t he HIHTL flush volumes for t he APB drain line for each batch. It may not be necessary t o have w hich operat ion th ey 
were but j ust in case I have included it. These volumes are incl uded in the tota ls I have provided you previously so no 
edits would need t o be made for the t otals. 

Batch 1 ) 658.75 Gallons {Rinse, Water) 3/ 8/ 2022 
Batch 2) 717J)8 Gallons (Rinse/ f lush, Water) 7/21/2022 
Batch 3) 661.92 Gallons (waste Displacement, caustic) 4/ 19/ 2023 

As ra r as t he question on including the volumes fo r w hat goes thro ugh on t he recirc lines in AP7, It is Julian and l's 
underst anding t hat the days of operat ion allowed in the 40% efficiency would be directly related to t he volume that 
would be in the recirc lines, so the only way to exceed t he volume assumed in the recirc lines at 40% efficiency is if the 
days of operat ions would be exceeded as well. Is this underst anding correct? Or is t here a way t o exceed the expected 
volume pumped through t he recirc lines without exceeding the days of in operat ion? If so we would want to include 
both, and maybe have a discussion w it h y'a ll to ensure we understand correctly. If not, t hen just the days of operat ion 
would be sufficient and t hat is w hat we would t rack in our procedure. 

Let me know if th ere is anything else ! 

Thanks ! 
Maisie Pelafigue 
Process Engineer 

TSCR & WFD Engineering 
Washington River Protection Solutions 
Cell: (337) 304-8257 
Office: (509) 372-2294 

:fk--6 washington river 
~ protectionsolutions 

1n 'llfflfntum-M ~ 

I 

I 



RPP-RPT-64365, Rev. 0 
Appendix A – Service Life Evaluation/Extension of 

EPDM Hose-In-Hose Transfer Lines and Associated Hose Jumpers 

Attachment 2 – IQRPE Fit for Use Letter 
Letter No. TBD 

A2-1

RPP-RPT-64365 Rev.00 7/20/2023 - 3:52 PM 79 of 79




