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I. INTRODUCTION,

The following procedure outlines the steps to be followed when
making pump transfers of tank farm solutions. These are the
basic steps for general usage and do not in any way abridge the
steps of any specific transfer procedure. A short specific pro-
cedure must be written for any transfer made using this SOP.
It must cover the route and tanks involved, leak detection in-
formation, material balence discrepancy, flushing instructions
and refer to this SOP.

Each transfer standard operating procedure shall have two essential
appendages. The first is a schematic, or tabulated, description
of the waste transfer route. Included in the description are the
transfer and receiver tanks, the diversion boxes, diverter stations,
pump and valve pits and their associated catch tanks, the process
valving and line flush appointments, and any i nstalled leak
detection devices and their process functions (viz, alarm locations
and interlock actions).

The second is the process data sheet for this SOP that denotes pre-
startup reviews required, specified ending liquid levels, and
identifies the tanks to be monitored during the transfer. Also
included are the requirements for monitor frequency and material
balance evaluation. Depending upon the specific procedure, an
additional data sheet for the recording of temperature will be
added. The data sheets require approval sign-off by Tank Farm
supervision before the procedure can commence.

Non-routine transfers, herein identified as all transfer
procedures other than those between active evaporator bottoms
tanks and salt well pumping systems must have an accompanying
"Tank Farm Transfer Job Control Sheet" completed and have the
required approvals before transfer authorization can be made.
Page 11 is an example of this data sheet.
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VKa

I1. SAFETY

IF THIS JOB IS PERFORMED -UNDER OTHER THAN STANDARD CONDITIONS,
A JOB SAFETY ANALYSIS MUST BE PERFORMED.

The material being transferred may be caustic, radioactive thermally
hot, and/or under pressure.

General Regulations and Practices for Radiation Area Work (GEN-O)
Radiation Work Procedure F-i1, the Master Safety Rules & General
Safety Rules must be closely followed in performing the work of
this procedure. Should an emergency occur while following this
procedure, notify TFO supervision immediately. In AN and AW Tank
Farms RWP's F-8 and F-8A will be followed.

Radiation Monitoring coverage is contingent upon radiological
status or whenever dose rates are expected to be in excess of
self-monitoring limits, or if contamination levels are above
normal control or release limits.

Personnel are required to be dressed in one pair of protective
clothing. Waterproof gloves must be worn whenever there is
a potential for encountering moisture. Clothing requirements may be
changed by RM.

For transfers involving above-ground transfer lines, SOP TO-025-030
"Overground Transfers of Tank Farm Solutions" shall also apply. The tran3-
fer line will not be shielded and because of its temporary nature,
may be more likely to leak than the permanent piping systems. Use
extreme caution when this line is in service. Constant surveillance
of the line is mandatory.

III. TOOLS, EQUIPMENT AND SUPPLIES

Maintenance personnel will provide their own tools necessary for
completion of the job. Also required will be data sheets the
appropriate specific transfer procedure and a calculator.

Procedures referenced are:

SOP TO-025-030
SOP TO-140-010
SOP TO-040-540

IV. PROCEDURE

The operator and other assigned personnel shall follow the written
procedure. Temporary written procedural changes may be made by
the Operations supervisor per instructions in RHO-MA-115.
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A. Preliminary

The following are preliminary requirements that must be
satisfactorily accomplished by, or verified by Tank Farm
Operations supervision before authorization to start of
the transfer can be made.

1. Verify on the data sheet that the transfer route is
properly established in conformance with the require-
ments stated in the appropriate transfer standard
operating procedure, and that all tanks to be monitored
are properly entered on the data sheet. Also, the
transfer routing board must truly represent the
route status. Ensure that heat traces (if any) are
operating properly on the transfer route, verify that
purge air flow (if any) to the encasement line is set,
and that encasement drain valves (if any) are closed.

2. If the transfer involves waste material from sources
other than a 75-feet diameter UGS tank, Tank Farm
supervision must verify that the material has been
sampled and found to conform to the technical require-
ments for feed. Record the sample number and sample pH
on the data sheet as applicable.

Fresh feed transfers of waste to 242-A or 242-S feed
tanks shall require that they be prior sampled. Verifi-
cation that this material is acceptable to an Evaporator-
-Crystallizer system must be provided by written corres-
pondence from Tank Farm Process Control, or by approval
of the process job control sheet.

3. Review the current status of both the shipping and the
transfer tanks to determine characteristic liquid level
and temperature trends. The period of the review shall
consist of the total time since the tanks were (1) last
involved in transfer operations, (2) since the date of
the most recent TFS baseline change, or (3) for a period
of 14 days. If any unexplained conditions are observed,
Tank Farm Process Control shall be contacted for guidance
and definition of trends which can be assigned to specific
mechanisms (cooling, evaporation, surface phenomena, etc.).

4. Verify with the process operator that all process pits
and diversion boxes are equipped with working leak
detection devices that either are interlocked to stop
the transfer pump, or alarm at a location to be manned
continuously during the transfer.

NOTE: Constant surveillance as defined in a specific
transfer procedure is required for transfers
through boxes or pits not having a leak detection
device or a leak detection device not operating.
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5. Tank Farm Operations supervision shall insure that the permissible
material balance discrepancy is stated on the data sheet.

NOTE: The MBD permitted must be transcribed to additional data
sheets as required.

6. If a non-routine transfer, Tank Farm Operations supervision shall
determine that no other transfer involving the shipping and receiving
tanks are in progress unless specifically authorized by TFO and TF&EPC.

7. Review current temperature data for the shipping and receiving tanks
and verify that the temperature difference between the two tanks is
insufficient to cause violation of the specification for tank
temperature gradients, or for A T limits on structural'concrete
thermocouple pairs. If verification is not possible, the TF&EPC
engineer shall provide special instructions.

NOTE: a) The maximum allowable solution temperature change is
35'F in an 8-day period. If the solution temperature
is greater than 180OF (820C), the temperature change
is limited to 30F (1.70C) per day heating and 50F
(2.8'C) per day cooling.

b) The A T limit on concrete thermocouple pairs is
30"F (16.70C)/foot.

c) AW, AN Tank Farms: Maximum allowable solution
temperature is 212 0F. The maximum temperature
change over time for the solution is 100F/hr for
solutions below 125'F and 30F/day (averaged over
8 days) for solutions above 125'F. The maximum
allowable temperature gradient in the solution is
550 F/ft.

WARNING: The exhauster on the receiving tank must be on for the
entire transfer if the solution temperature is greater
than 140'F (60%C).

WARNING: In the event of ventilation on double shell Tanks.
If there is no active exhaust system on the primary tank
and/or the annulus, approval of the manager of TF&EPC is
required in order to start or continue the transfer-operation.

8. Tank Farm supervision shall calculate and record on the data sheet
the volume of solution to be transferred and specify the final
receiving tank liquid level. The solution transferred must not
cause the receiving tank liquid level to exceed the current tank
operating limit as stated in the "Waste Storage Tank Status and
Leak Detection Criteria" RHO-CD-213 document.
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9. Tank Farm supervision shall verify that the route
has been leak checked (and flushed if necessary per
SOP TO-140-010 (Leak checking waste transfer lines).

10. Verify on all new pump installations that a pump installation
check list has been completed and filed.

11. Verify that the liquid levels in all catch tanks associated
with the transfer route are within permissible limits as
stated in the "Waste Storage Tank Status and Leak Detection
Cri teria" document.

12. Check that all interconnecting tanks are listed on the
interconnecting tank data sheet (see page 14).

13. When Steps I thru 12 have been successfully completed and (if a
non-routine transfer) the "Tank Farm Transfer Job Control Data She t"
filled out, the TFO supervisor will sign and date the data sheet t
authorize the transfer.

14. Call Maintenance prior to using an oil lubricated pump to
add a pint of oil to supply the pump bearings with oil.
This should be done unless the pump has been in operation
within the past month.

B. Pre-Startup

1. Record on the data sheet the tanks and catch tanks to be monitored,

NOTE: Both FIC & tape readings should be taken when available,
the tape reading need only be taken once per shift after
the initial reading unless requested by supervision.

2. Record on the data sheet, the beginning liquid level, electrode
reading or weight factor readings of the sending and receiving
tanks and of the catch tanks in the route being used for the
transfer.

3. Verification of the transfer routing.

a. A copy of the transfer route and valving diagram will be
taken into the field and used to establish the route correctly

b. The Tank Farm Processing Operations qualified exempt person
will enter the field and verify the transfer
route valving setup after the operator has completed the
valving on his own. If an apparent discrepancy is detected,
the manager and the operator will return together to make
the final orientation decision before the pump is started.

C. After establishing the route the responsible operator and
the Tank Farm Processing Operation shift manager or shift
support manager will approve the job by signing the valving
diagram and placing it in an auditable transfer file.
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4. Check that all review and process information data required on the
data sheet has been properly entered and that signature approval to
start the transfer has been indicated by an authorized representat'ye
of Tank Farm Operations supervision.'

5. If required by supervision, record the shipping and receiving tank
profile temperatures on the temperature data sheet and double shel
concrete TC when applicable.

6. Flush the pump unless directed by the supervisor not to do So.
On oil lubricated pumps check that the reservoir sight glass
is full. Also check that the oil supply drum has a minimum
of 1/4 tank of lubricating oil.

7. Report any liquid level measuring device that is not operating
or is erratic, to the TFO supervisor.

8. Record initial liquid levels of all tanks that could be involved
on the "interconnected tanks" data sheet. These tanks will be
entered on the transfer job sheet and updated by the TFO supervisor
as a routing change occurs before the transfer is complete.

C. Transfer

WARNING: The exhauster on the receiving tank must be on for the entire
transfer if the solution temperature is greater than 140'F
(600C).

1. Unlock and start the pump and where possible, make a visual check
of the pump lines and flanges for leaks. Also check oil
system of oil lubricated pumps for leaks. If any leakage is
observed, discontinue pumping and notify supervision. Record
the time of pumping start and pump amps (if available) on the
data sheet.

Allow a minimum of 4 hours after pump startup before making
the following check of oil lubricated pumps.

If sight feed valve is full of oil there is a possibility
that the oil line is plugged or the oil line check valves
are installed backwards. Call Maintenance to have the oil
line repaired.

Every 3 to 4 hours check that oil is dripping in the sight
feed valve. Also check the oil reservoir sight glass to
make sure it is full.
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2. Calculate the estimated solution arrival time at the receiving tank.
This time period is determined by the following formula: Time
minutes = MBDx55.

3. Determine that the solution is arriving at the receiving tank within
5 minutes of the estimated arrival time by one of the following methods:

a. Listening at the receiving tank;
b. Noting change in radiation levels in the vicinity of transfer box

or pump pit; and
C. Change of liquid levels in the tanks.
d. Request the CASS operator to monitor liquid levels on the receiving

tank every five minutes starting when the sending tank has decreasei
by an amount equivalant to line holdup. Contact TF Supervision
when receipt is noted or if receipt has not been noted for 15 min.

4. Record the following one-half hour and one hour after starting the
pump and each two hours thereafter or more frequently if requested by
TF&EPC and TFS.

NOTE: When a new transfer is started and other transfers are in
progress in thesame area, material balances will be
calculated on the transfers in progress at the start of
the new transfer and one half-hour and one hour later in
addition to routine intervals.

a. Shipping and receiving tank liquid levels.
b. Applicable catch tank liquid levels.
C. Diversion box and diverter station catch tank liquid levels.
d. Pump amperage, if available.
e. Simultaneous transfers or additions and designate as an input or

output. A reading should be made when the transfer is terminated
and one hour afterwards. Additional readings shall be made on
request by the supervisor or TF&EPC engineer. Convert all
volumes to inches of solution (I" = 2750 gallons unless other-
wise specified).

f. Transfer the information requested at the top of the data sheet
to each succeeding data sheet used, and number each page.

5. Record interconnected tank (tanks that could be involved in a
misrouting) liquid levels one hour after the transfer starts, and
then every four hours or more frequently if requested by TF&EPC or
TFS, or as stated in the applicable transfer procedure.

6. Using the starting liquid levels for the tanks, involved, and the
calculator provided by Tank Farm Supervision, calculate the starting
material balance by simple adding these level values unless noted
otherwise on the specific procedure. Successive material balances
are made the same way except the pump out of the evaporator feed
tank (expressed in equivalent tank inches.... .1" = 2750 gallons) is
added to the other tank levels. Oppositely any dilution water or
addition water (expressed in equivalent tank inches) used is
subtracted from this total.
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The material balance discrepancy is then found by subtracting
the starting material balance from each following balance.

If the liquid level material balance discrepancy is greater than
the limit listed in the specific transfer procedure, stop the transfer
and contact TF&EPC to determine if it may be revised by a PDA.

NOTE: The starting material balance shall not be changed unless
specifically authorized by a Procedure Departure
Authorization. The PDA must state any basis for justi-
fication of the MB change if authorized. This applies to
restarts of the same transfer.

NOTES: a. Maximum permited MBD =(+ 0.5" measurement error
+ Calculated line holdup).

b. Liquid level readings in the transfer and shipping
tank must be taken concurrently within a period of
two minutes.

C. Any anticipated drift in the material balance shall
be identified by Tank Farm Process Control, and a
PDA shall be provided to permit a moving discrepancy.

d. A calculator shall be provided for operator use in
determining the Material Balance Discrepancies.

e. For tanks equipped with both automatic FIC and reel
type manual liquid level measurement systems, readings
from each shall be taken and recorded on the data
sheet. Use the FIC readings in calculating the
material balance.

7. a. Record the receiver tank's profile temperatures at four-hour
intervals on the temperature profile data sheet. The TF&EPC
engineer or TFO supervisor will recommend any increase or
decrease in this time interval based on slower or faster than
normal temperature change rate. (This step may be deleted on
conditions of compliance with Section IV, item A.7 of this
procedure).

b. If the receiver tank has a double shell , record concrete
temperatures on the temperature data sheet for these tanks.
The appropriate pair numbers and the allowable A T's are
listed in Table I. These must be transferred to the data
sheet for the tank involved.
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8. Stop the transfer if any of the following occur: Notify TFO
supervision regarding cause of shut down.

a. There is no indication that the solution has arrived at the
receiving tank within 5 minutes after the projected time.,

b. The reading of any receiver tank TC below the liquid level
indicates a change of greater than 350F (19.5%C) over any
8-day period, or if the allowable A T for concrete temperature
is exceeded for any double-shell tank or 241-AX Farm Tanks.

NOTE: If the solution temperature in a tank is in excess
of 180OF (820C) the temperature change is limited
to 30F (1.70F) per day heating and 50F (2.80C) *per
day cooling.

*As averaged over on 8 consecutive days.

C. The liquid level material balance between the shipping and
receiving tanks, is greater than the stated material balance
discrepancy, as calculated per step IV.C.6.

NOTE: A time delay of 1 hour (maximum) is permitted to
allow time for immediate procurement of another
set of liquid level readings and for verbal contact
with Tank Farm Process Control.

d. Evidence of a leak in the pump pits.

e. A liquid level increase from an unknown source greater than
0.5" in a diversion box catch tank or 0.3 inch in a UGS catch
tank or interconnected tank associated with the transfer route.

f. The specified liquid level is reached in the transfer tank,
the maximum level is reached in the receiving tank (see
the data sheet).

g. The TFO supervisor's notification to stop the transfer.

h. Any indication of erratic or malfunctioning instrument systems.
TF&EPC will specify by PDA whether or not the transfer can
continue.

i. Actuation of a leak detectionor area monitor alarm associated
with the transfer.
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j. Any off standard conditions that
constitutes an immnediate threat to
safety, the environment or damage to
the equipment.

k. When oil reservoir level alarm is activated,
check oil level and call Maintenance to
replace oil drum if required.

9. Once the transfer is stopped, immediately lock out
the pump. Insure that oil is not dripping through

the sight feed valve sight glass.

NOTE: Make flushes as listed in the applicable specific
transfer procedure. When flushing, in most cases
open the water valve farthest from the process piping
first and open the valve nearest the process piping
last. Conversly, in most cases, close the water
valve nearest the process piping first and the
one farthest from the process piping last. Refer to
the Specific Transfer Procedure for proper valving
instructions.

10. Route verification for the line or pump flush.

a. The operator will establish the process portion of the
line or pump flush according to the specific procedure.

b. The Tank Farm Processing Operations shift manager or
shift support manager will enter the field and verify
the process portion of the flush route. If an apparent
discrepency is detected, the manager and the operator
will return to the field together to make the final
orientation decision before the flush is started.

C. After the process portion of the route is set the
operator will proceed with the flush pit to process
line portion of the flush according to the specific
transfer procedure.

d. The Tank Farm Processing Operations Shift Manager will
sign and date the transfer route and valving diagram
that is kept in auditable transfer file.

11. Record the date, time the pump is stopped, and ending liquid
level reading on the data sheet.

12. Follow special instructions as stated in the specific
transfer procedure.
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13. Record final liquid level reading one hour after pump shut
down.

14. TFO supervision will review all transfer data for completenes
and accuracy of calculations and initial for approval, twice
per shift.

15. TFO supervision will review all material balance data and
initial at the completion of the transfer, to certify that
the data are consistent and contain no entry or calculation
errors.

NOTE: The transfer material balance made when the transfer
is complete (drainback completed), should agree within
0.5 inch as an operating limit. Further transfers
involving these tanks are not to be started until this
criterion is met or until authorization is obtained
from the Manager, TFPC or his designee.

16. Forward the data sheets via 272-AW to TF & EPC for review.
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Transfer Page N~o____

DATA SHEET: WASTE TANK TRANSFERS GENERAL PROCESS STEPS

) ~Transfer per SOP No_______ ______to 1K-

Approval to start transfer: Items IV .A 1 to 12 have been checked and eithl,'

(If required) are correct or have been ver ified.

Sanp'1e Ser. 14.Supervisor_______________
Sanple pH2 ae_______

Transfer inches to TK- :Liquid level no t to exceed inche'.

Drop in sending TK- liquid level not to exceed ___inches.
NOT~: Tae edig7L readings cne hour after nlu",p shutdE~rn. Start reddirV

one hour after start and every two hours tlhereft2r.

ITime- - -

Operator I I-
'1K- Pump ampsI

K- Pumo amps ir=e lanK Od ta- -

A-Send'9 11- LaL FIn-
B- 1K- LL PIC - -

(see note MaJI!n I____I__
c-Rcv'g T- LL FI ____ -

ManL_
-supolemental Dat: As req~uired

Feed Integrator, gal.-.--
I -Pumpout, in. ___

F M. pumriout, in. ___

EDil. water mtr. sa.__________
F-Flush water, gal. ___

riF/~b a] inchptmar - -

_ _ _ _ _ _ _ _ --r

F1 ater al balances 1 11 ____ _____
Mat. Bal. Disc.______

CatcM Tanks

_-- 

-- 
--

1K-LI_______

TK- LL____
K-__ __ LL

WTK - LL J - -

TFO SupervisionI I
I TFPE__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Note: This data sheet is not to be used for simultaneous transfers involviri
more than two tanks or for salt well purnoino systems, unless authori;
by TFO and TFPE supervision. The only planned use for Item B is for

the recording of TK-244-A data during transfers of feed to the 242-A
Evaporator.

I r I utp . L) 1 FqvlIonl

B-4 12 ,Th
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TABLE I

Concrete Thermocouple Pairs for Double Shell Tanks

SY-Tanls

Selector Switch Position Pair Numbers Allowable aT(*F)

*SS-(TK No.) -3 10. 16 90
13, 19 49

2, 25 31

28, 31 31

SS-(TK. No.) -4 9, 10 31
11. 12 31
13, 14 36
15, 16 24

DASC Pair Numnbers. Allowable aT(*F)

202, 205 24
196, 199 24

187, 193 54
184. 190 ' 8

10-Y319, 325 54
316, 322 S1

101-AZ OASC, Pair Numbers Allowable AT IF

838, 844 90

841, 847 49
850, 853 31
856, 859 31

1032-AZ DASC Pair Numbers Allowable t T (OF)

738, 734 90
741, 747 49
750, 753 31
756, 759 31

241-AX TNS: DASC pairs as identified by the specific transfer proced'~re
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:Concrete Temperature Data Sheet for Double Shell Tanks

I Operator--

position Nic.
Selector or Allowable
Switch DASC No. T FTemperature-*

TO-~ -2b -201-

4 - A--600-0-0-2 - P-5-9




