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Enclosure 1 

The following list of documents was used to demonstrate that the 216-U-12 Crib 
treatment, storage, and disposal (TSD) unit has never actually been used to treat, store, or 
dispose of corrosive mixed waste, regulated pursuant to the requirements of 
Chapter 173-303, Dangerous Waste Regulations, Washington Administrative Code 
(WAC). These documents were provided to John Price of Ecology on May 6, 2005. 

1 Engineering Log book UO3 Plant, RHO-RE-NB-234, pages 7 through 13, and 77 
through 102. 

This log book provides an account of activities during 1987 from an engineering 
standpoint. It also documents that the last corrosive mixed waste discharge to the 
216-U-12 Crib last occurred in February 1987. 

2 Operations Log book, pages 270-304. 
This log book provides an account of activities during 1987 from an operations 
standpoint. It demonstrates that no accidental discharges occurred after the 
effective date of mixed waste (August 19, 1987), until the time the 216-U-12 Crib 
was cut and capped (February 1, 1988). 

3 Letter, From G. E. Millward, Staff Engineer, Westinghouse Hanford Company, to 
D. W. Medley, Westinghouse Hanford Company, "Characterization of Process 
Condensate to 216-U-1'2 Crib," dated January 4, 1989. 

This letter documents that there were no discharges of corrosive mixed waste after 
July 27, 1987. This date is the effective date of Substitute Senate Bill 5071 , 
amending the Revised Code of Washington to add 70.105.109 concerning mixed 
waste. 

4 Dangerous Waste Permit Application, Part A, Form 3 for the 216-U-12-Crib, 
Revision 0, September 1, 1987. 

The original Part A for the 216-U-12 Crib contains language concerning the 
operations of the UO3 plant. 

5 Plant Operating Procedure, UO-080-006, "UO3 Environmental Sampling" (also 
known as Sample UO3 Liquid Effluent), Procedural History Data Sheet, and 
Revision B-0, dated June 4, 1987. 

This procedure shows the sampling methodology for the 216-U-12 Crib effluent 
discharges. 

6 Temporary Work Procedure UO-WP-0002, "Neutralize TK-C5 Process Condensate 
at 224-U," Revision A-0, dated June 4, 1986. 

This procedure shows that the temporary neutralization system was in place in 
1986. It demonstrates DOE was proactive about eliminating the corrosive mixed 
waste discharges. 
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7 Work Plan, UO-WP-0007, "Measure the pH Buffer Capacity of Tank C-5 Using 
Phosphoric Acid and Potassium Hydroxide," dated April 13, 1987. 

This work plan contains provisions to prevent corrosive discharges to the 
216-U-12 Crib when buffering chemicals were being evaluated for the 
neutralization system. 

8 Annual Report, "Westinghouse Hanford Company Effluent Releases and Solid Waste 
Management Report for 1987: 200/600/1100 Areas," Westinghouse Hanford 
Company, dated May 1998, Section 6.0 and Appendix A.9.3. 

This annual report documents no additional discharges in 1987. 
9 Congressional Report, "Plan and Schedule to Discontinue Disposal of Contaminated 

Liquids Into the Soil Column at the Hanford Site, Response to Congressional 
Request," dated March 16, 1987, pages iii and iv, 7-8, 11-12, and 26. 

This report shows DO E's awareness of the need to eliminate and control liquid 
discharges to the soil column at the Hanford Site to Congress. 
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.ilQ3 Proce:: Condensate pH: The TK-C2 UNH waste c;;:,aoceat5ator 
~ wa.s inadvertantly allowed to simmer overnight on 
February 2 and 3, 1987. The resulting condensate became 
progressively more acidic as the acidic TK-C2 wastes became 
more concentrated. Approximately 2000 gallons of condensate 
at a pH of 1.8 - 2.0 were pumped to the crib, before the 
problem was discovered on day shift. A PDA is being prepared 
to provide clearer guidance for TK-C2 concentrator operation 
in the shutdown/stanby mode. · 

.I2Q3 Plant Proce:s Condensate Neutralization Sygtem: The TK
C5 catch tank pH measurement instrument loop is still not 
operational. The probe does not indicate the same pB when 
mounted in the catch tank as when dipped in a sample of 
catch tank contents. After the probe tip briefly contacts 
the bottom of the catch tank, however, the readings agree 
for a period of time, until the disparity gradually resumes. 

· · Factory representatives have made two recommendations: 1) 
Sparge the catch tank to ensure that the solution is 
homogenous; and 2) Mount a grounded wire ·· mesh screen over 
the pH electrode sensing tip to guard against stray 
electrical currents. Plant maintennance forces have not been 
available to p'erform this work for the past four days, due 
to hiaher priority instrumentation work, includina starup of 
the 207-U proportional sampler . A work order is bein~ 
prepared to complete these tasks. 
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~-Pr:o:ce:,:, Coode::r:,te t:!eutrali'zation Sys'tern: Troubleshooting -of 
the TK-C5 catch tank pH probe was completed by Plant Engineering 
and Haintennance. The probe is operational. The spurious readings 
were found to result from poor mixing within the catch tank. When 
the catch tank was sparged with air, the probe readings matched 
the grab sample pH . An EO will be issued to continuously sparge 
the catch tank. The TK-C5 in-tank pH transmitter was found to be 
defective. While the local display is in calibration, the proper 
4-20 mA output cannot be obtained. The transmitter will be moved 
to the instrument shop today. In the event that the transmitter 
cannot be repaired, a replacement was ordered and is scheduled 
for shipment on February 13, 1987. None of the other instrument 
loops comprising this system have been adressed to date . 
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One of the sulfuric acid drums on the s.econd floor pipe gallery was leaking. 
The leak was detected immediately and the acid that was leaked out on the 
floor was neutralized before reaching the floor drain (which leads to 
·chemical sewer). All content in the l.eaky drum was transf.erred to a 
different drum. The estimated quantity of acid leaked out is I gallon. 

Process Condensate Neutralization (JHER) 

Continued working on the OTP. 

Y,03 Startup Check List (LJJ) 

Continued working on the check list. 

Safety Eauipment List (STW, LLLA) 

Finalized the second draft. Will be typed tonight . 

... -· . 

Building Ventilation Procedure Update (STW) 

Drafted a PDA for the 224-U building venti-lation. Addition steps were added 
to en5Ure that proper air flow is maintained when the main building supply 
fart"", s down. 

Hazardous Waste Pennit Application (LLLA) 

Worked ~ith BatteJl-a photographer ot~fctures of U-12 -crib and Tk C-5 for 
purpose of the permit application. 11 

Planned Waste System Upgrade (LLLA) 

Updated the status on Planned Waste System Upgrade and forwarded to Tank Farm 
Process Engineering. 

OSR Fault Tree Analysis (LLLA) 

Met with Safety Analysis Unit to go over the draft fault tree analysis on U03 
-OSR. Will provide comments to SAU by end of this week. 

X-30 to X-38 Transfer (JHER) 

Investigated the routing for transferring the out-of-spec material in Tk X-30 
to Tk X-38. 

OTP for Switchgear Upgrade (JHER) 

Re-reviewed the ATP prepared by Dhillon Engineering. Determined that an OTP 
is not necessary. 

Chemjca 1 Di schar'ge Hi story Data ( JHER) 

Filled out the Chem Discharge History Data Sheet for the month of July. 
Forwarded to Tank Farm Process Engineering. 

Personnel Training (LJJ) 

L. Johnson attended the techni<:al writing class held at Tri-City University . 
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OSR Fault Tree Analysis ( LLlA) . 

Reviewed and consolidated the comments on the second draft of fault tree 
analysis. D. Oestreich will finalize the analysis tomorrow. 

~ (LJJ) 

Prepared two ESR's: Removal of RE-I Roof Exhaust Fan and Install HEPA on CAM 
Vacuum Pump Exhaust. 

Procedure Review 

Performed DARF signoff review for sulfuric acid handling procedure . (LJJ) 

Performed peer review on the procedure for routine .process sampling. (JHER) 

Loadout Hood Scale Upgrade (LLLA) 

Reviewing the ATP for the new loadout hood scale installation. 

Safety Equipment List (STW) 
-· 

PUREX Nuclear Safety has reviewed the list. Few comments need to be 
incorporated. Will have· typist update the list and send out for other 
reviewer signatures this afternoon or tomorrow. 

]l C-1 "Calibration (STW) 

Completed updating the work sheet in LOTUS Sym for Tk C-1 calibration table. 

Tk t-5 High Weight Fae.tor Alarm (JHER) .--
Completed the installation of the temporary high ·WF alarm system. Will 
perform functional test tomorrow morning. 

Procedure Check List (LLLA) 

Did work assignment for of procedure check list incorporation. The ECO is 
9/23/87. 
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Saf~ty Equipment List · (STW) 

Received the revised list from typist. Delivered to PUREX Nuclear Safety for 
signoff. 

Process Condensate (JHER) 

Received information on phosphate precipitation test from lab. By using 
simulated condensate containing little calcium, no precipitation was 
observed. Significant uranium precipitation had occurred during the previous 
testing with simulated groundwater containing significant calcium 
concentrations. 

Con!inued working on OTP. First draft is 95% complete. 

Performed functional test on Tk C-5 high level alarm. With the length of the 
conductivity probe in the tank, the a1arm ·sounds off at 78" -- 2" below the 
over ·flow. Will need to modify the spare probe to get a alarm point lower 
than 78" . 

Tk C-1 Calibration Table (STW) 

-· Pri'nted out the spread sheet of C-1 calibration table and sent to th.e 
~. statistician for review. 

.,,.Prepared an ESR on Removal of Fire Hoses. (LLLA) 

Prepared an ESR on Improve Pick-Up Bin Air Flow Efficiency . (LJJ) 

Both ESR's ar~ ·~waiting Dukelow's signature. 

PISCES (LJJ) 

Working on getting the high amperage alarm transducer in 'the PISCES. 

Fault Tree Analysis (LLLA) 

Met with Operation to go over their comments. There ar~ quite a few 
conrnents. 

.. 

- - -·- - - --·-- . • ti--

···- ·-- - ··- · ··· - . - · •·- . -

Process -Condensate Neutralization (JHER) 

Continued working on OTP. 

By-Product Waste Pennit Part A (LLLA) 

Met with Hart Crowser consultant to go over the co11111ent on the draft Part A. 
Have some minor changes. Also need to provide dimension of the U-12 crib to 
Graphics. __________ ____,.._ ___ _ 
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Fault Tree Analysis for OSR (LLLA) 

Forwarded more -c:orranents to Oestreich. 

Review ATP for Loadout Hood Scale Upgrade (LLLA) 

Finished reviewing the ATP prepared by T~Plant Mech~nical Development. 

Safety Egui pment Li st ( STW) . 

PUREX Nuclear Safety (G. Strickland) signed the document. 

Procedure Updates (STW) 

Prepared a OCR for the vessel vent operation procedure . 

Fault Tree Analysis Review (LLLA) 

Met with D. Oestreich to go over the remainder of the comments. 

load-Out ·Room Scale ATP Review (LLLA) 

Met with design engineer (preparer of the ATP) to go over the review 
corranents. -· Team··ffo~ting (LLLA) 

Attended the weekly team meeting and statused the Informal Readiness Review 
items. Postpo™!d the tallowing two items: _,. ,,.... 

Prepare procedure for responding caustic spill (fCD: Mid October) 

Prepare startup ~hecklist (£CD: 9/iS/87) 

It'll still b~·tight to meet these dates. 

~ (LLLA) 

Rewrote the £SR 9470 "Structural Evaluation of uo3 CAM Carrier" t o cover all 
carrier equipment or lifting devices that are "home made". 

Tank C-1 Calibration Table Update (STW) 

Working on getting LOTUS Sym to print out the calibration table in the right 
format. 

Ik C-5 .High Level Alarm (JHER) 

Cut the spare alarm (conductivity) probe and installed in Tk C-5. Performed 
the functional test. Passed . High level alarm now goes off at 70 inches. 

Process Condensate OTP (JH£R) 

Continued working on the OTP. 

PISCES ( LJJ) 

Added instructions in the PISCES input fonns for function testing of the 
radiation and low flow annunciators for the 224-UA roof CAM's. 

·81 
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Safety Equipment List (ST'w) 

· The document was a 11 signed off . Wi 11- be issued this afternoon. 

Engineering Training 1LJJ) 

Studied for UO3 Phase II re-qualification test. 

Start-Up Check List (LLLA) 

Reviewing th~ draft start-up check list. 

Procedure Check Li st ( STW) 

Four DCR's were issued to incorporate check l ists . There are all together 25 
procedures which need check lists. 

Lifting Device Certification (LLLA) 

Talked to Bob Pan about the ESR on Structural Evaluation of Portable Plant 
Equipment. Wi 11 need to set up a meeting to go over a 11 "hofile-made" portable 
pl ant equipment. 

T-Hopper Procedure Up-date - - Start-up Item(LLLA) 
> 

Received the WMCO (Westinghouse Material Company of Ohio) document on the T
Hopper inspection criteria. Started to up date our T-hopper inspection 
procedure accordingly. 

Tk C-1 Calibration Table (STW) 

Met with the statisticians to go over their comments on the revised C-1 
calibration chart. 

Process Condensate Neutralization (JHER) 

Preparing a PDA to reroute the condensate to Tk X-37. This is to allow 
Kaiser to work on the C-5 to U-12 discharge line. 

Procedure Check list (LJJ) 

Preparing DCR's to incorporate check list in procedures. 

Process Start-Up Check list -- Start-up Item (LJJ} 

Set up a meeting for next Wednesday to go over the review comments on the 
draft start-up check list. The meeting will involve Process Engineering , 
Production Operation, PUREX Nuclear Safety and Plant Maintenance . 
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Process ·Condensate Neutralization (JHER) 

Cont1nued working on OTP. Ready for first-time review. 

Design Review (LLLA, JHER) 

Met with Plant Engineering and Production Operation to go over the 
preliminary design on the 211-U interim upgrade . 

. Hazardous Waste Part A Permit { LLLA} 

Met with Hart Crowser consultant to review the plant flow sheet and determine 
if any addttional part A is necessary. 

ESR Priority Meeting (LLLA) 

Met with T. Van der Sys, and Production Operation to determine the priority 
for the next 21 post-startup £SR ' s. 

ESR (LJJ) 

Issued an ESR to evaluate the .existing building ventilation balance. This is 
to support the up-coming build ing upgrade project. 

Engineering Training (LJJ) 
..,,.. 

Continued the study for Phase II refl...t .· 

Neutralization OTP _G)HER) 

Printed out draft for review . About 120 pages! 

Newly Discovered Pre-Startup Upgrades (LLLA) 

While doing the loadout hood scale upgrade, discovered that the scale pit 
sump alarm should be rep l aced . · Design support will be needed for the 
replacement : 

Reroute and Blankoff Old Nitric Acid lines (lLLA) 

Traced the old nitric acid lines in E and F cells in preparation of writing 
the ESR. 

C-l Calibration Chart Revision (STW} 

Continued working on getting .the final calibration chart to print out on 
LOTUS Sym. 

Procedure Check list (STW) 

CQmp1eted preparing the OCR for the six procedures that require check list. 

Team meeting (LlLA,JHER) 

Attended the weekly team meet ing. 

U-17 Readiness Review (LLLA) 

Attended the r-eview meeting. A compliance plan will not be the crib tie-in 
requirement. However, should the uranium level goes above MA-139 limit after 
start-up, a compliance plan will be necessary. 
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CAM 'Carriet Certification (LLLA) 

Rich Giller came over t o take a look at the CAM carrier. He'll provide 
scketch and load limit which are needed to certify the carrier . 

UOJ Plant Start-up Check List (LJJ, LLLA) 

Met with PUREX Nuclear Safety , Production Operation and Mai ntenance to review 
the first draft of the start-up check list prepared by LJJ. 

Instrumentation (LJJ, LLLA) 

Worked with instrument tech to determine the high and low DP alarm set points 
fOT t he X-29 fil t er bags . 

Engineering Training (STW, LJJ) 

Stu~ied for U03 Phase II Engineering .Certification test. 

Trend Analysis (LL LA) 

Worked on getting effluent plots for trend analysi's with 1.0TUS Symphony. 

Process Condensate Neutralization (JHER) 

Held a weekly construction status meeting . Will complete the t ie-in of the 
.,,.- transfer l i nes t o and from Tk X-37 this weekend. 

Prepared two PDA ' s for rerouting the process condensate to allow Kaiser 
construction. 

~ (LLLA(' JHER, STW) 

Prepared the following ESR's : 

Improve Temperature Control s for Tanks X-1, X-2 and X-38 
Repa i r Steam Jacket Leak for the 100% UNH line to Tk X-30 
Replace Loadout Scale Pit Sump Alarm 
Reroute and Blankoff Ni tr ic Acid Lines in E/F Cell and Luck Pot Room 

Tc-99 In Ground Water (JHER) 

Received a phone call from Al Law. The Battelle analysis on the ground water 
sample taken from around U-17 cr i b indicated high Tc-99 concentration - 1,500 
picocuries/1. This is the first data point we have on Tc-99 . Al Law will 
issue a letter to detail the result. 

Tlc-X-38 Result (JHER) 

The extractibility test on X-38 sample indicated good extract i bi l ity. St i ll 
awaits Cl result . 

C-1 Tank Calibration Revision (STW) 

The revised calibration is being signed off. 
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NOx PSD Compltance Inspection (LLLA, JHER} 

Met with Eric Vogt, Van Meter, R Pavilina to discuss the NOx compliance and 
monitoring plan for both U03 and PUREX. This is in preparation for EPA 
inspection next Monday and Tuesday. Agenda for the two-day inspection was 
also discussed. 

Phase II Certification (LJJ, STW) 

LJJ took and passed the Walk-Thru portion of the test. 

STW studied for the- test. 

UQJ Start-~p Check List (LJJ, LLLA) 

Worked on r~-formatting the check list to maka it_ easier to be used as a 
field procedure. 

U(h Readiness Review List (LLLA) 

Met with 6'peration and went over the newly revised readiness revi~~ items. 
Also deter-mined the action assignees. 

Nuclear Material Control Administrative Procedures (LLLA) 

Met with Process Engineering Management and A: Light to discuss whether it -· 
was Pr_pcess Engineering's responsibility to write the procedures. 

PISCES (LJJ} 

Received another NCR (prepared by Maintenance) on an out-of-tolerance 
instrument . . Working-'on providing disposition .for the NCR. 

~ (LJJ, LLLA} 

Working on compi1.ing a list of ESR's for prioritizing purpose. 

Effluent Sample Result (LLLA) 

Evaluated lab sample results on 207-U samples. Noticed an out-of-trend 
result on the samples taken during the week of 8/10. The pH is lower than 
usual and U content is higher than usual, but both are within the control 
limits. The results on the samples taken the week after were within normal 
range. Discussed with Production Operation, nothing conclusive at this time. 
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tl)x , PSD Compliance Meeting (LLLA, JHER) 
·- . -

H'ad a second meeting with Eric , Vogt, R. Van Meter, R. Pavil ina and G LeBaron-'.' __ 
to review the NOx compliance for both PUREX and U03 plants. A brief 
presentation will be given to EPA by LeBaron and Rasmussen. Tours of the 
plants and the NOx monitoring system will follow the respective presentation. 
In preparation for the presentation, we reviewed the available view graphs. 
Still need to make up 2 to 3 more view graphs. 

Process Condensate Neutralization OTP (JHER) 

Copies of the draft OTP will be out to reviewers on Sept 18 (Friday). The 
sketches for the OTP will follow next we~k. 

PDA to Support Neutralization System Tie-In (JHER) 

Before the PDA's can be issued, Kaiser an~ ·Rockwell QCs will have to approve 
the new transfer lines which will be :u.s_ed in carryi ng out the PDA ' s. An 
i rispect ion tour wi 11 be conduct~d by the bC' s along with Process Engineering 
and WHC project engineer. 

OSR Fault Tree Analysis (LLLA) 
-· 

Received the letter from Oestrich . 

Phase II Engineering Certification Test (STW) 

.r -s Willett studied and took the open book portion of the certi fi cation test ; 

llilli (LJJ) 

Provided inp~ forms to add the DP alarm functional checks for X-29 f~_lters . 
/ 

Procedure Update (LJJ) 

Reviewed the proc~dure on plant surveillance for DARF signoff. 

CAM Carrier Certification · (LLLA, LJJ) 

Worked with Maintenance Eng ineering on obtaining information on the hoist 
used to lift the CAM carrier. This information i s requested of us from Rich 
Giller (Structural Evaluation). 

I-Hopper Procedure Update (LLLA, STW} 

Reviewed the WMCO (Westinghouse Material Company of Ohio) document and 
,. 

working on incorporating the new T-hopper inspection/handling requirement 
into U03 Plant procedures . There are all together three procedures affected. 
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This is one of the U03 Plant start-up readiness review items. 
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tu,\ Westinghouse 
\!:±) Hanford Company 

Internal 
Memo 

From.: U03 Plant Operations 
3-3423 M0-107/200W , T7-20 
January 4, 1989 

12123-89 -002 Rev.I 
Phone: 

Date: , 
Subject: CHARACTERIZATION OF PROCESS CONDENSATE TO 216-U-12 CRIB 

To: 0. "W. Medley H4 -50 

cc: LLL Adams 
JE Cottrell 0£c... 
GE.M LB/fi 1,r-

T7-20 
T7 -20 

The 216-U-12 crib received process condensate waste from the U03 Plant 
from 1978 until January 31, 1988, when the U-12 crib was isolated. The 
process condensate was a result of the boiling off of radioactive 
solutions , and as such was considered to be a contaminated stream . 

During the first part of 1987, the operation of the process was modified 
to assure that the pH of the process condensate going to the U-12 cr i b 
was greater than 2.0 . Samples -of the pr6cess condensate w~re collected 
and analyzed for determination of what was being sent to the cr i b. The 
process condensate was sampled as it was being sent to the crib. The 
samples were collected over a period of one week . Environmental and 
process samples were taken every Friday from the collected process 
condensate samples. The sample point designated as C-5 was the process 
sample taken and analyzed within two to three days. The analysis results 
for C- 5 process sample are attached. It can be seen that after January 
1987, the pH of the process condensate sent to the crib was al ways above 
2.0. . 

The process condensate that was sent to the 216-U-12 crib after July 27 , 
1987 was not corrosive and should not be considered Radioactive Mixed 
Wa ste . 

. /,';-~ - , ·; . 
/ ft 7/4/K~~~ 

G. E. Millwatd, Staff Engineer 
U03 Plant Operations 

gem 

Att : 

Hanford Ooe,~t ,ons and Eng,nee""ls Contractor for the US Depar1ment or Energy 



L1(l(OI J{Qv.u 
;,u1 _ .. .,... • .,.,.,, ... ,.....,.,,,., , .• . 12~1.-aJ. --·--·--· -

~0111111 I. SPA/STATE l.D. NUMBER {p 

3 DANGEROUS WASTE PERMl1' APPLJCA TION I w I A I ;· I 8 I 9 I O I O I 0 al9l6! 1 

FOR OFFICIAL USE ONLY 
Al•PI.ICA TlOM : OATI l'IIECEIYlD c~ .. ---.. - -·- . -

I ! I i i I I -
II. FIRST OR REVISED APPUCA T-ION 

Placa ... "l(" NI-----· - la" .......... c---Na..,) to _____ la Ille .. ·••"=-•--- .....«Ille,.,. yowfac:illty .... ,......, lllltlNlllltiall • • tllie 
i•y--epjliic..,._yoo,.--,.11Mw,,_.fNIIY'alPA/STATlUl . ...... ,orll-laar......i .. 111111111 --IUlllty'aEl'AISTATEI.D . ..__ilS-_I_, 

A. FIRSTN'n.K,A11U11-•• ••_. ________ ....,......i • I , _,AQJTY(S. ____ .._...._,.. 0 z. ,..,.,~i:c----1 
~-~ . ,011_,M:lllMll. 

, a~ 1 r : I ,/~a I 
"'0-Tt«041W 

-u.nal'M:IUIWl._..'MDATI-. _,,, ,-,,.J 

~~~ 
, __ .,,,,.,,., Ol'SIIA,. 

OPWIATION ...... Gll'MDATl~CQ I • nc:a --0,-18 , _______ 
IPICTID TO'IIQIN 

B. "IIYl,....Al'PI.ICAllYll(~M"X-'._.,,....,_..__,_ 

Go 1. ~ACUn' - AN.._ ffAlUI "'9lliff ·• z.,ACUTYHAaA,,_~ 

11L PROC2SSH - CODES ANO DESIGN CAPACfflH 

A. ~CODe-Enl•rlle .... lroa1Mllatet..-........ 111e1 .............. .,_IOlle118Neltllelacllily,T•"'--..,.,.......,or_ari119,:ociN,I -
N11M are..--. - - c:ode(a) ill 1M _....,.,_..,"a,,_ will N 118N ... le .C ...... Ill Ille .. Of cOCIN ....,_, 111111 "--Ille~ (lfNllwliltg lfa dNIGlt 
-oityJIIIIM-prowidNoa ... (.__-.Q. .. l'IIOCl!U~CUACITY-l'flr .................... ,. __ ~_,.,_.,_ 
I. AMOUNT-E,itwtt,e---. z. UNITOl"'~-Fm-Ndl---• ....... •rn.••t1oe_..,_.,_ ... ., ___ ....,.....,. ______ of_--.0Nyt11e-•ot _, __ .......................... - ~l'IOP'IUATI UNITS 01' ~ 

An'l'IOP'l'IIATI UN ITS 01' - MIMUl'II. l'O;. l'l'IOCUS - MIASUl'll"01'1"1'1OCU& -- ~ OUIQH CAPACITY fltlOC8N CCIIII DUIQN CAl'AClTY 

Stor1lec T,...._ 

COHT'AINB'IRlaff'al.--..Ma.) so, CIAI.LON9 0111 UT1A8 TANK 'T01 GALLONS l'IJII OAT OR 
TANK S02 GALL0NI 0111 l.llWIS ureta Pll'I OAT 
WASffl'll.l 11m cuacYNID80111 SUl'lf'ACE ~T TOI GAUONS PIFI 01\T OR a-=..,.,.. U'TEl8 1'111 DAY 

~ACI IW0UNDMINT .,. GALLONS 0111 UTa8 INCINBIATOfl To, T0NIS PIii HOUIII OR 
MnRIC TONS 1'!111 HOUR: -~ GALLONS P9' HOUR Ofll 

INAC'TION WILL 080 CIAUCNII 0111 utlM IJTEIS ,.... HOUR 

LAHCA.L 0•1 ~.:----=:-- OTtaCU-for..,....CMlllical. 
u... .. .........__ To. GAU.CNS"" DAT OF! ---- _______ ........ 

UTEJIIS 1'111' DAY 
0111 HICTMI-MlllR 

LAN) A""'-JCA 110N on ACIIDOft/'CT'MID ...... 1 ... • ,_.,....,. 
ocv.H DISPOSM. oa GALLONI ... DAY 011 -.o-.. .. .....-• 

UTWl8 ... DAY ----llf'MN«S.......C.) 
SUlr. ACIE IMP0I.NDMINT OM GAI.I.ONa 0111 LJTmlS 

...,.o, INTO, INTO!' ..,..,. - ---INTO,- CON -Ofl- CON INTOfl- COD•· 
aM..LO... . . . . . ... .... .. .. .. ... ... .. ....... ... . Cl i.nw.-OAY ... . .... . . . . .. .. ..... .. . . . • • •• • V M:111-l'aT .. ... . . U19S ... ..... ... .... .. .. . .. . ....... . . ...... l TOlla-HCIIM . . .. . .. ....... .... .. ... .. . .. . . D ··· ••········ · · · ···· . ...... . 
ClaC YAIIOI ...... ..... ... .. . ... .. .... ......... T 1111'111: 1'0NI NII HCIIM . .... . . . . ... .. .. ........ W HICTAIII-MITBI . . ··· ···· ········ ··· .. ,· .. ..... , 
~-...... ... ... ... .. . .. ... .. .... ...... c ----·-- ··· -- ..... .. .. ... .. .. .. .. . 

ACMa .. ....... ... . ..... , ...... . . .. . . .. .... I 
~ONe-OAY .................... , .... ..... . 11 ~-HOWi ......... . ... ,. .. , ............ H HICTAMI .... . . .. .. .... ..... . .. .. .. ..... ....... Q 

EXAMPU '°" CO~ ACTfON • (sno- ;,, ,- ,....,.,. X· t and X·Z ti.low): A facility Ila• two rtorag• ,.,..., one tank c•n 
hold 200 " .... Pd ,,,. other CM! hold 400 gallGlla. The laailtty a'8c> "-• 1111 incinerator that CUI bum up to 20 galJona per hour. 

I LPWDCll98-~llt0/ff L ~ - CAPACITf .. , A...,. ,ca N 
A.P'fll> UI I.INf u "°" LIi i cua °"9CIM. c:ua 2. UNIT 

OJI .... LIi 
CON 

,,,..,.. Ofl'1CIAL 
• • 1 cooc ,.~ -- .. I• t . AMOUNT' .... uu NI ,,_.., c.-,,J_ ,_ OILY ... ,._.., ,_J ,_ ONLY 
I[ Il l - - 111 - -
x-1 !si o I 2 600 --G 5 I I! I I I 

I I I I I I I 

I I x-1 !r :o 1 20 E 6 I i I 
I I I 

I olal sl 
: I 

I 

I I I ! I I 

1 50,000 u 7 I I i I i i I 

11 ! I I ! I. I I I I I I 

! I I 8 I I I I I ! I I ! 
I ' ' : 

j ! I I 
91 i I ! 

I 

J i I ! I 
! ! I I 

I i 
! I I I J 10 1 u ' I : 

4 ' : : I i I I j 

P"GE 1 Of' 5 

. : : .. ~ ...... .... . . - -- -.. . I"-· -~· ~ , .-·; .. ~-: ... : ... - - .. . .: ~ ..... 



Cont rnMed trom rf'le 1ron1 . 216-U-12 CRIB 9/1/87 REV. 0. 
111. PROCESSES Ccon'-tin_;u:..c•.:cdl'-----------------------------------------

c. SPACE FOR .lDOITIONAL PROCESS COOES OFI FOFI DESCRIBING OTHER PROCESS (coCI• .. TCM '!) . FOR EACI• PROCESS ENTERED HERE INCUJOE 0£S1Gtl CAPACITY . 

'" ,_D85 
the 216-U-12 Crib was historically used to dispose of U03 Plant corrosive process condensate 

·waste. The 216-U-12 Crib is a percolation unit which was designed to receive the radioactive 
mixed wastes from U03 Plant for approximately five minutes every hour 100 gallons per minute 
and to dispose of those wastes by percolation into the soil column. 

When U03 Plant is not operating, the process condensate is not a dangerous waste. The plant ha 
not operated since September, 1986J and will not operate again until a neutralization unit 
currently under construction is completed (by the end of 1987). At that time, discharges 
of radioactive mixed wastes to the 216-U-12 Crib will be discontinued, and the non-hazardous 
radioactibe wastes will be . discharged to a new crib, 216-U-17. At that time, the 216-U-12 
Crib will be c·1osed under interim status. 

IV. DESCRIPTION OF DANGEROUS WASTES 

A. DANGl!ROUS WAST! NUM8!A - Enter the tOUl di9it n11111ber from Chapter 173•303 WAC for Heh lllted danoerove -•1• Yo11 will handle. If you han,:J., 
dangat'OU9 wee1e1 which are not llated In Chapter 173-303 WAC, enter the tour digit n11tnbar(a) that dHCribaa the characterielica and/or tne toxic con• 
t1mi11a11ta of tnoH dan~e,oua waataa. · 

B. ES'TlMAffD ANNUAL QUANTITY - For NCh Meted wNte entered In column A Htimate the quantity of that waata that will bl handled on an annual basis. 
For HCh cnaractariatic or toxic contaminant enlarlld in column A eatimete the lotal annual quantity of all the non-tilted -ate(a) that will ba handled w~1ch 
po11na that characteriatic or contaminant. 

c. UNIT OF M!ASUR! - For Heh quantity entered In column 8 enter th• unit of m-•-e code. Unit• of mea•ura which muat ba uNd and the appropriate cc,des 
are: 

ENGLISH UNIT OF MEASURE CODE MITR1C UNIT Of MEABUA! CODE 
.. .... ...... ............. .. ...... .... ... . . . ...... .. ... p ·········· ··········· ·······"· ··· ···· ···· ····· ··· ·· K 

TONS . ··· ···· ··· •··· ··· ···· ···· ····· ····· ····· ·· ···· .... ·· •· ·· T IMTNC TONS . . . .. . . .. . . . . ... . . ... .. . . ... . ....... . . . . ....... . . M 

11 laallily ,-.cla - any oti- 1111i1 al••·-· tor -lllity, lhe .... Of--·_, t>e com,e,ted into - Of 1114 reqwlld llllita of --........ aocoat 11\e approplial• d-
aity Of ~ grawlly of the -e. 

0. PII0CHSU 

1. PROCESS CODES: 

l'or • .....,. ... ,.._ __ .., l'or eactt...,.. ...-,-waat• -.1n ooloala A Mlect the code(a) lront 11W llel OC proc- - -allled In a-.. lllo Mlcele how !he 
........ be -ed. ltNIN. alldl or ----of., 11W leolllly. 

l'or--htM -,.....,_ •- l'orNcll all•fectanalicortoalc_.......,. _. Ill COUIIII A, Hiect lhe OOQ(e) lnlffl tlle llet • ...-codN-•-cl In S.ctioll II 
10 lftdic:all al the pr- that will be_ ,o ·-· lfNI, alld/or di•poee ol •I 111e--11e1eo11 ._.,.. -- that PDNN8 - ----tic or tolllc OOlll........n. 

Nole: F- apecea - p,CM<led lor ---P,-M c:odN. I...,... are__,..., ( 1) Elllel' the lrll ltW'N H deectllled above: 
IV•D( I) ; ..... (3) Eftl• ill, ... ~ p,O¥lded OIi peo- • · - line - al'ld the eclc9llonel code(a). 

(2) btW "000" lit tlle H- not,f boa 01 N-
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Contrnued lroftl ,,,. lront . 216-U-12 CRIB 9/1/87 REV. 0. 
IV. DESCRIPTION OF DANGEROUS WASTES (continued) 

E. USE THIS SPACE TO UST AODmONAL PROCESS CODl!S FROM SECTION 0(1) ON PAGE 3. 

Tl he 216-U-12 Crib was historically used to dispose of corrosive U03 Plant process condensate 
.~ aste. This v,aste consisted of proce·ss condensate off-gases from the production of UO 

wder from Uranium Nitrate Hexahydrate (UNH) solutions . When the plant was operati ng, th~ 
. 1 of these wastes ranges from 0.5 to 1.5 standard units. 

The plant is not currently operating. When the plant is not operating, the pH of the process 
condensate wastes ranges from 2.1 to 4.0 standard units. At current processing rates, 
1,700,000 gallons per year of process condensate are disposed of in the 216-U-12 Crib. 

V. FACILITY DRAWING 

VI. PHOTOGRAPHS 

,.., HiatillQ teeililln -•t illenNI• P"04GOBIIM <•anal Of promd-....0 11191 ci..ty 11 ... ,. al ---- ...--.; ••latillll a,arage, -- 1111d diaPOHI ..... ; MCI 
•it•• of tvture etarao•. trHlffl- or dispoaal -• ,_ ~ tor _.. delaUJ. 

'Ill. FACILITY GEOGRAPHIC LOCATION 
. _., . ,••- ... 

1..ATITUDE ("--9•. ,,..,.,.., • _.., L.ONGITUOE (deor-, minlllN. • aeconctv 

0 2 7 

VIII. FAClUTY OWN~R 

i;:J "- II u .. facility - ia alllO the faellky 011«9IDI' .. NalN"' Sec:tlOft VII Oft F- t ' "~~-... piece.;; " X'' ii the boa to Ille lalt HCfaklp to Section IX ~ -

a. If Iha lac:ility o_., la not Ille facility .,,...._ u U.Ced lll Sec:IIOII 1111 OIi FO<WI I, cClffllllet• IM lollowiloQ ._ 

t . NAME OF FACILITY'S U:CW. OWNER 2. PHONE HO. (.,.. i:ode ol no.J 
I I 

3. ~EETORl' .O. BOX 4. OTY 0A TOWN s. sr. 

IX. OWNER CERTIFICATION 

I ctKtify under penalty of law that I have personally examined and am familiar with the information submitted in this and alt attached 
documents, and that base_d on my inquiry of those individuals immediately responsible for obtaining the information. I beli'ftve that the 
submittad infonnation is true. accurate. and complete. I am aware that u,ere are siQnillcant penalties for submitting· false information. 
including the possibility of fine and imprisonment. 

NAME (pri,11 or ~J 
JJ Keating, Ass i stant Manager 

OATESIGHEO 

Safety, Environment and Security 
X. OPERATOR CERTIFICATION 

I certify under penalty of /aw that I have perso /ly examined and am familiar with the information submitted in this and all att•ched 
, ·•· ·· documents, and that based on my inquiry of those individuals immediately r•sponsibl• for obtaining the information, I believe thct the 

:ubmitted information is true, accurate. and complete. I am aware that there are significant penalties for submitting false informt:tion, 
including the possibility of fin• and imprisonment. 

SIGNATU~E 
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Rockwell Hanford Operations 

PLANT OPERATING PROCEDURE 
__ U_O_3_ P_L_A_N_T _________ Operat ion 

Release Date 

DOE A•chl ,1n d . W A 

SAMPLING 
_______________ System 

SAMPLE UO3 LIQUID EFFLUENT 

I. SYSTEM DESCRIPTION 

This procedure gives instructions for liquid effluent sampling 
required by FSS-U-O8O-OOOO], URANIUM OXIDE PLANT SAMPLE 
SCHEDULE, Appendix II. 

Sampling of liquid effluent streams is required during operation 
of the plant and during standby. Weekly composite samples are 
taken. 

Sample tags are filled out and attached to each sample bottle or 
jar. Sample tag shall include the following: 

• Serial number from shift manager's log 
• Sample source 
• Date 
• Time. 

Sampling of gaseous effluent streams is performed by the 
Radiological Protection Technologist (RPT). 

II. PRESTART CONDITION 

None 

I I I. SAFETY 

Warning - Wear eye protection and rubber gloves during sampling. 
Solutions encountered during execution of this procedure are 
expected to be composed primarily of water. Effluent streams 
are potentially contaminated (UNH) and may be slightly acidic 
(nitric or sulfuric). 

Caution - When taking 2O7-U samples, take care not to damage the 
level probes when removing sample cap from sample jug. 

After taking 2O7-U samples, do not empty contents into flume. 
This may wet the ultrasonic level detector in the flume. 
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Ill. SAFETY (Cont.) 

Applicable Safety Documents - Provisions of Standard Require
ments and Procedures, RHO-GM-MA-2, Section 61-02.5 (GEN-0), 
Radiation Work Permits U-2 and U-3, 224-U General Plant Safety 
Rules, Master Safety Rules, and RHO-MA-221 apply to all work 
performed under this procedure. Refer to Material Safety Data 
Sheets #80 or #1384 for information about nitric acid and #84 or 
#1529 for information about sulfuric acid. 

IV. TOOLS AND SUPPLIES 

4-0z Sample Bottles (2) 
1-L Sample Bottles (8) 
Sample Tags 
P 1 asti c B·ags 
Dip Sample Holder 
Funnel 
Eye Protection 
Rubber Gloves 
U0-080-001, U03 PROCESS SAMPLING 
U0-080-002 1 PACK AND SHIP SAMPLES 
U0-080-003, DIP SAMPLING 

V. TASK/ACTIVITY INDEX PAGE 

A. TAKE U-12 ENVIRONMENTAL SAMPLE 3 

B. TAKE 207-U EFFLUENT SAMPLE 4 

C. DIP-SAMPLE 207-U EFFLUENT 6 

U-12 SAMPLE DATA SHEET 7 

207-U SAMPLE DATA SHEET 8 

FIGURE 1 - S-5000 SAMPLER CONTROLS 9 

FIGURE 2 - SAMPLE APPARATUS 9 

FIGURE 3 - UTL/UTF/UTC-2102M ULTRASONIC SYSTEM 
WITH RECORDER 10 

Document No. Rav/Mod Paga 

U0-080-006 B-0 ? 



VI. PROCEDURE 

A. TAKE U-12 ENVIRONMENTAL SAMPLE 

WARNING 

WEAR EYE PROTECTION AND RUBBER GLOVES DURING SAMPLING. 

NOTE - Tank C-5 has an automatic batch sampler used to take 
a weekly composite sample for environmental reporting 
of the effluents going to the U-12 crib (216-U-12). 
If requested by supervision, a daily 4-oz sample may 
also be taken per U0-080-001. 

- If C-5 sampler is working, sample does not need to be 
taken. 

- If C-5 sampler is not working properly, and if 
requested by supervision, a dip sample may be taken 
from Tank C-5 per U0-080-003. 

1. Remove stainless tubing from C-5 polyethylene sample 
jug. 

2. Cap C-5 sample jug and agitate contents of sample jug. 

NOTE - There may not be sufficient volume to fill all sample 
bottles. Fill one 4-oz bottl~ and as many 1-L 
bottles as possible, vp 1o ~-

3. Fill one 4-oz sample bottle and four 1-L sample bottles 
approximately 3/4 full using a funnel to prevent 
spillage. 

4. Cap sample bottle. 

5. 

6. 

Empty the C-5 sample jug into Tank C-7 tu 1:N v rt~ h ...,,.., ,..J 
' ~, r f'W¥'~ h :..J 

Place sample jug in its original location. 

7. Place free end of stainless tubing in sample jug. 

8. Wipe sample bottle with rag. 

9. Deliver sample bottle to SWP lobby in 224-U . ~ RPT 1'11\/W-<, 

10. Fill out and attach sample tag to sample bottle. 

Document No. Rev/Mod Page 
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A. TAKE U-12 ENVIRONMENTAL SAMPLE (Cont.) 

11. Record DATE, TIME, and SAMPLE NUMBER on U-12 SAMPLE DATA 
SHEET. 

12. Record flow totalizer numbers located behind south panel 
board in Operating Gallery on DATA SHEET. 

13. Pack sample bottles for shipment per U0-080-002. 

14. Sign DATA SHEET and give to supervision. 

B. TAKE 207-U EFFLUENT SAMPLE 

WARNING 

WEAR EYE PROTECTION AND RUBBER GLOVES DURING SAMPLING. 

NOTE - If proportional sampler at 207-U is not working, perform 
Task C. If it is working, perform Task B. 

1. When measuring chamber (Figure 2) is empty, turn fun cti on 
switch to OFF position (Figure 1). 

CAUTION 

Take care not to damage the level probes when removing sample 
cap from sample jug. 

2. Remove sample cap from 5-gal sample jug. See Figure 2. 

3. Remove the sample jug from the sampler. Place cap on jug 
and agitate sample jug. 

4. Fill one 4-oz and four 1-L sample bottles about 3/4 full 
using a funnel to prevent spillage. 

5. Cap sample bottles. 

6. Wipe sample bottles with rag. 

7. Fill out and attach sample tag to each sample bottle. 

Doc•ament No. Rev/ Mod Page 
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B. TAKE 207-U EFFLUENT SAMPLE (Cont.) 

CAUTION 

Do not empty contents into flume. This may wet the ultrasonic 
level detector in the flume. 

8. Empty remaining contents of 5-gal jug into 207-U basin. 

9. Place 5-gal jug in its original location. 

10. Replace sampler cap on the sampler jug. 

NOTE - Supervision or Process Engineering will determine if 
the sample rate needs to be changed. Instrument 
technician will adjust sample rate. 

11. Set the function switch to FLOW. See Figure 1. 

12. Record DATE, TIME, and SAMPLE NUMBER on 207-U SAMPLE DATA 
SHEET. . 

13. Record% FLOW and TOTAL FLOW from ultrasonic system (see 
Figure 3) on the DATA SHEET. If flow totalizer is not 
working, notify supervision. 

14. Sign DATA SHEET and give to supervision. 

15. Deliver sample bottle to SWP lobby in 224-U. !fr RP1 ~ 

16. Pack samples for shipment per U0-080-002. 

C. DIP-SAMPLE 207-U EFFLUENT 

WARNING 

WEAR EYE PROTECTION AND RUBBER GLOVES DURING SAMPLING. 

1. Attach a 1-L sample bottle to dip bottle holder. 

2. Take a sample by dipping bottle into basin near inlet pipe. 

3. Remove bottle from holder and cap bottle. 

4. Wipe sample bott1e with rag. 
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C. DIP-SAMPLE 207-U EFFLUENT (Cont.) 

5. Fill out and attach sample tag to each sample bottle. 

6. Record DATE, TIME and SAMPLE NUMBER on 207-U SAMPLE DATA 
SHEET. 

7. Repeat Steps 1-6 until one 4-oz and four 1-L samples have 
been obtained. 

8. Record% FLOW and TOTAL FLOW from ultrasonic system on DATA 
SHEET. 

9. Deliver sample bottles to SWP lobby in 224-U.~ R?1 4· 
10. Pack samples for shipment per U0-080-002. 

11. Sign DATA SHEET and give to supervision. 
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U-12 SAMPLE DATA SHEET 

DATE TIME FLOW TOTALIZER NO. SAMPLE NUMBER OPERATOR SIGNATURE 

' 

OPERATIONS MANAGER: DATE: 
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2O7-U SAMPLE DATA SHEET 

DATE TIME % FLOW RATE TOTAL FLOW SAMPLE NUMBER OPERATOR SIGNATURE 

OPERATIONS MANAGER: DATE: 
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WORK PROCEDURE 

NEUTRALIZE TK-C5 PROCESS CONDENSATE AT 224-U 

I. GENERAL DESCRIPTION 

This work procedure provides instructions for the neutralization 
of acidic process condensate in building 224-U prior to being 
pumped to the 216-U-12 crib. A temporary system, shown in Figure 
1, has been installed at 224-U to neutralize the process 
condensate in TK-C5 -with sodium hydroxide (NaOH). Details of the 
temporary modifications to TK-C5 and associated equipment are 
shown on Engineering Orders 35054, 20957, and 35741. In addition 
to neutralizing TK-C5 contents as required, this operation will 
generate design data for a permanent, automated, less labor 
intensive condensate neutralization system. 

I 

Caustic (50 wt. % NaOH) is received in drums and is transferred 
to the TK-C8 holding tank in the C cell sampler room on the 
second floor of 224-U. The P-C8 metering pump injects caustic 
from the holding tank into a recirculation loop on TK-C5, where 
it is mixed with and neutralizes the condensate in TK-C5. 

A pH meter displays the pH of the recirculating mixture in TK- C5. 
The operator manually adjusts the metering pump to keep the pH of 
the TK-C5 contents between 2 and 12.5. Plant Maintennance will 
check the pH probe daily, as fouling or drifting of the electrode 
could occur. 

For environmental reporting purposes, the composite samples of 
TK-C5 will c ontinue to be be obtained. The small catch tank which 
normally supplies reflux water to TA-3 will n ot be affected by 
the temporary neutralization system . If the catch tank runs dry, 
fresh water must be used to provide the reflux flow . The 
neutralized condensate in TK-C5, which may contain significant 
amounts of sodium, ' must NOT be pumped to TA-3. 

II. PREPLANNING/COORDINATION 

This test can be performed at any time after the temporary 
neutralization system has been installed . The operation of the 
caustic handling, metering, and pH measurement equipment will be 
performe d by Production Operations. The pH met e r will be serviced 
on a daily basis by Production Support . Process Engineering will 
monitor the neutralization system operation and review and 
evaluate the data sheets. 

III. SAFETY 

Warning - Sodium hydroxide (caus tic) is very c orrosive to tissue 
and c an cause severe burns of the eyes and skin. 

If caustic c ontacts skin,immediately wash with s oap and large 
amounts o f water. If caustic contacts eyes, immediately flush 
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with large amounts of water for at least 15 minutes. Notify 
supervision and RPT. 

A full acid suit, including rubber gloves, boots, and face 
shield, must be worn whenever transferring caustic to or from 
drums. Spilled caustic may present a slipping hazard. 

Applicable Safety Documents - Provisions of General Regulations 
and Practices for Radiation Zone Work (GEN-0) and Radiation Work 
Permit U-2 apply to all work performed under this procedure. 
Observe RHO-MA-221 V.2., Chemical Safety Guide #11 for all work 
with sodium hydroxide (caustic). 

Every effort should be made to correct any caustic leaks as they 
occur. Caustic in the C Cell sump/ TK-C7/ TK-C2/ TK-X38 system 
may cause difficulties reworking the UNH waste at PUREX. Part F 
of this procedure describes the response to a caustic spill. 

IV. TOOLS, EQUIPMENT, AND SUPPLIES 

A. Full acid suit, including rubber gloves, boots, and 
face shield. 

B. Drums of 50 wt.% NaOH (any grade). 

C. Drum pump and flex hose. 

D. pH buffer (pH 4 and 7) and distilled water rinse 
solutions. 

E. Beaker(s) and/or styrofoam cups to contain ·pH buffer 
and rinse solutions. 

V. PROCEDURE 

A. 

NOTE: 

SERVICE pH METER. 

This step must be performed at least once per day while 
neutralization system is operating. 

1. Request craftsman to remove pH electrode from TK
C5 . 

2. Request craftsman to rinse pH electrode with 
distilled water. 

3. Request craftsman to inspect electrode, and clean 
or tighten fittings as necessary. Record 
observations on DATA SHEET. 

4. Request craftsman to insert pH electrode in pH 4 
buffer, and record buffer traceability data and 
"As-Found" reading on DATA SHEET. 
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5. Request craftsman to rinse pH electrode in 
distilled water. 

6. Request craftsman to insert pH electrode in pH 7 
buffer, and record buffer traceability data and 
"As- Found" reading on DATA SHEET. 

7. Request craftsman to rinse pH electrode with 
distilled water. 

8. Request craftsman to insert pH electrode in pH 7 
buffer, and adjust STANDARDIZE control until meter 
reads 7± : l pH. 

9. Request craftsman to rinse pH electrode in 
distilled water. 

10. Request craftsman to insert pH electrode in pH 4 
buffer, and adjust EFFICIENCY control until pH 
meter reads 4 ± .1 pH. 

11. Repeat steps D.7 - D.10. until the pH meter reads 
pH of 4 ± .1 in pH 4 buffer and pH of 7 ± .1 in pH 
7 buffer without further adjustment. Record final 
"As Left" pH readings of buffer solutions on DATA 
SHEET . 

12. Request craftsman to reinstall pH probe in TK-C5. 

B. START UP NEUTRALIZATION SYSTEM . 

1. Transfer drum(s) of caustic from loading dock to 
area adjacent to C cell sample room. 

WARNING 

WEAR FULL ACID SUIT, INCLUDING RUBBER GLOVES, BOOTS, AND FACE 
SHIELD, WHEN TRANSFERRING CAUSTIC FROM DRUM TO HOLDING TANK TK
C8. Caustic is very corrosive to skin, eyes, and tissue. 

CAUTION 

The caustic holding tank TK-C8 capacity is only 150 gallons. Do 
not overfill. 
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NOTE: 

2. Using drum pump and flex line, pump caustic to 
holding tank until it contains 100 - 125 gallons, 
as measured by scale on side of tank. 

3. Close valve MV-CS-3 between me t e ring pump and TK
C5 . 

4. Open the following neutralizati on system valves: 

a. Caustic holding tank outlet MV-CS-1 

b. Metering pump outlet MV-C8-2 

c. Me tering pump to TK-CB MV-CB-4 

5. Start TK-C5 recirculation mixing pump P-C5-4 using 
pushbutton SW-P-C5-4. 

6. Turn on metering pump by plugging metering pump 
power cord into electrical receptacle. 

7. Adjust metering pump as directed by Process 
Engineer. 

8. Route caustic flow to TK-C5 by fir6t opening MV
C8-3 and then closing MV-C8-4. 

C. PERFORM SURVEILLANCE AND MAKE ROUTINE ADJUSTMENTS. 

Begin performing surveillance as soon as neutralization 
system is started up, and at 20- minute intervais 
thereafter, until metering pump is turned off. Also 
perform surveillance every time that caustic is 
transferred to TK-C8 and whenever the metering pump is 
adjusted. 

1. Record date, time, and TK~C5 pH on DATA SHEET. 

2. Adjust metering pump as directed by Process 
Engineer to bring TK-C5 pH into 3- 11 range. 
Record metering pump setting on DATA SHEET. 

3. Record TK-C8 volume,as measured by scale on side 
of tank, on DATA SHEET in "Before Adding" blank . 
If TK-C8 volume is below 50 gallons, use drum pump 
and ·hose to add caustic from drum until TK-C8 
volume is 100- 125 gallons. Record final TK-C8 
volume on DATA SHEET in "After Adding" blank. 

4. Observe caustic piping and tubing for leaks. 
Record observations on DATA SHEET and initial. 
Promptly notify management of any caustic leaks, 
and proc eed immediately to part F of this 
procedure if a caustic spill occurs . 
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NOTE: 

5. Repe at steps 1-4 every twenty minutes or as 
requested by management. 

D. SHUT DOWN NEUTRALIZATION SYSTEM. 

E. 

1. Divert caustic flow from TK-C5 by f i r~t opening 
MV-CS-4 and t hen closing MV-CS-3. 

2. Shut down metering pump by unplugging power c ord 
from receptacle . 

3. Shut down recirculation/mixing pump P-C5-4 . 

4. Request management to approve completed data 
sheet(s) and give to Process Engineer. Request 
Process Engineer to sign data sheet ( s), signifying 
receipt. 

Perform the following steps only when requested by 
management. Draining the caustic lines may be necessary 
for maintennance , preventing freezups at the onset of 
winter, etc. 

DRAIN CAUSTIC LINES 

1. Request fitter to remove cap from MV-CS-6 in C 
Cell and install flex hose from MV-CS-6 to spare 
flange on TK-C5 . 

2. Close valve MV-CS-1. 

3. Open valves MV-CS-2 , MV-CS-3, MV-CS-4, and MV-C8-
6 . 

4. Allow 6austic line s to drain for 15 minutes. 

5. Close MV-CS-6. 

6. Request fitter to remove flex h ose from MV-CB - 6, 
and to replace cap on MV-CS-6 and flange on TK-C5 
which had been removed . 

F. RESPOND TO CAUSTIC LEAK AT 224-U 

1 . · Immediately notify management and shut down 
neutralization system per part D of this procedure · 
unless leak is very minor and management directs 
otherwise. Immediately take steps to isolate 
source of caustic spill as directed by management. 

WARNING 
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WEAR FULL ACID SUIT, INCLUDING RUBBER GLOVES, BOOTS, AND FACE 
SHIELD, WHEN HANDLING SPILLED CAUSTIC. Caustic is very corrosive 
to skin, eyes, and tissue. 

NOTE: 

NOTE: 

NOTE: 

NOTE: 

NOTE: 

The response to a caustic leak depends on the location 
and extent of the spill. Refer to the step(s), below, 
which deal(s) with the situation at hand. 

A caustic spill in C cell is not only a personnell 
hazard. Excessive amounts of caustic reaching the UNH 
recycle system could cause difficulties when reworking 
the UNH at PUREX. 

2. Respond to caustic spill in C Cell: 

a. Flush the spilled caustic to the C Cell sump 
with large amounts of water. 

The stainless steel enclosure beneath TK-CB can safely 
contain several gallons of caustic. Unless the caustic 
is radioactively contaminated, it can be safely used in 
the neutralization process. 

3. Respond to caustic spill in stainless steel 
enclosure beneath TK-CB: 

a. If the leak is large (a gallon or more), pump 
the caustic to TK-CB using drum pump and flex 
hose. Rinse enclosure with water and pump 
this to TK-C8, as well. 

b. If the leak is small (less than a gallon), 
c~iefully mop u~ with water. Dump bucket 
containing mopped-up water into TK-CB. 

Caustic spilled in the C cell sampler room is prevented 
fr om draining to the chem sewer by a l ow concrete dam. 

4. Respond to caustic 5.pill in C Cell sampler room: 

a. If the leak is large (an inch deep or more), 
pump the caustic to TK-C8 using drum pump and 
flex hose. Rinse enclosure with water and 
pump this t o TK-CB, as well. 

b. If the leak is small (less than an inch 
deep), carefully mop up with water. Dump 
bucket containing mopped-up water into TK-CB. 

Caustic spilled adjacent to the C Cell sampler room may 
drain t o the chem sewer. Any spill of caustic to the 
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chem sewer is a reportable hazardous waste discharge. 

5. Respond to caustic spill adjacent to C cell 
sampler room: 

a. Carefully mop up spilled caustic with water. 
Dump bucket containing mopped-up caustic into 
TK-CB. 
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SERVICE pH METER 

Time Craftsman Date 
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pH 4 Buffer 
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pH 7 Buffer 
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EXAMPLE OF SETTINGS CALCULATION 

The metering pump transfers 50% NaOH (19 . 5 tl) into the TK- C5 
recirculation/mixing loop, wh a re an in- line ~ixer mixes the 
cau stic with the recirculating solution . The caustic pumping rate 
is set as a percentage of 10.4 gph . The flow rate into TK-C5 is 
estimated by dividing the working volume between the uppe r and 
lowe r limit switches (27 to 70 WF, o r 411 gal) by the time 
between pump shutdown and pump restart ( on circular chart). The 
pH of the condensate entering TK-C5 can be measured by grab 
sample at the catch tank upstream of TK-C5 . The pH of the 
neutralized condensate is displayed on the new TK-C5 pH meter. 
The condensate in TK-C5 will be neutral (i.e., pH of 7) when the 
molar caustic flowrate matches the molar acid flowrate in the 
condensate. 

TK- C5 Flowrate: (411 gallons ) (60 min/hr) , gph 
time per cycle (pump off) 

Caustic Flowrate: (% scale) (1 0 . 4 gph) , gph 

H+ Flowrate: (TK-C5 Flowrate ) (3. 785 1/gal) (l0-pH), mo les/hr 

Caustic Needed: ( H+ Flowrate) (1 /19 . 5 mo l e) ( gal / 3 . 7 8 51) 
(10.4 gph/100% of scale ) 

=(H+ Flowrate) ( . 1303) , pump setting, % o f scal e 

Example : TK-C5 c yc le interva l= 48 minutes, pH=0.77 

TK - C5 Fl owr a t e : (4 1 1 gal ) (60 min/hr) / (48 min) = 514 gph 

· H+ Flowrate: (514) (3.785) (l0 - 0.77) = 330 moles/hr 

Caustic Ne eded : ( 330 ) ( . 1 30 3 ) = 43% of scale, pump setting 

This calculation is approximate, only. Neithe r the caustic 
con centration, the degree o f mixing in TK-C5, n o r the caus ti c 
fl owrate are pre cisely known. The c ondensate fl owrate and pH are 
subject to variation as the plant operates. 

The se calculati ons can be used t o trim the caustic fl owrate. Use 
the TK-C5 pH as the starting point, rather than the incoming 
cond e nsate pH . If the pH of TK-C5 is above 7, use pOH instead 6 f 
pH . 
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WORK 
PLAN 

MEASURE THE pH BUFFER CAPACITY OF TANK C-5 USING PHOSPHORIC Page 1 
ACID AND POTASSIUM HYDROXIDE of 8 

I.GENERAL DESCRIPTION 

In order to prevent uranium migration in the new 216-U-17 crib, it may be 
necessary to maintain the U03 process condensate pH between 7 and 8.5. A test 
will be performed in TK-C5 to determine whether the neutralization system 
presently being designed per ESR 9440 can comply with these tight requirements 
with the addition of a phosphate buffer. 

ESR 9440 will provide the U03 Plant with a batch neutralization system, where ,. 
condensate is collected in TK-X37, and neutralized batch-wise in TK-C5 prior to 
discharge to the crib. The system is expected to control the condensate pH 
between 3 and 11. The minimum controlled caustic addition rate will be 33 ml 
per minute. 

The modification being tested is to add 1 liter of phosphoric acid to TK-C5 
each time a batch of condensate is transferred from TK-X37 to TK-C5. The 
phosphate ions are expected to "buffer" the TK-C5 pH between 6 and 8, so that 
the desired pH range can be approached in a controlled manner using the caustic 
metering pump. The goal of the test is to demonstrate the capacity of 1 liter 
of phosphoric acid to buffer the TK-C5 condensate, so that the metering pump 
delivering 33 ml per minute of 13M KOH will not overshoot the pH range within 
two minutes after reaching a pH of 7. 

For the test, TK-C5 will be filled to the expected batch operating volume of 
713 gallons with condensate and/or water. A liter of phosphoric acid (H3P04) 
will be added to TK-C5, and neutralized to a pH between 2 and 6 with 
approximately 400 ml of 13M KOH. After mixing the tank, the pH will be measured 
by the in-tank pH probe. KOH will be added in 50 ml increments, with mixing and 
pH me~surement after each increment. The t~st will ·be concluded after the TK-C5 
pH increases beyond 8.5. 

Other quantities of phosphate and/or caustic may be tested as the design is 
finalized. 
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WORK 
PLAN 

MEASURE THE pH BUFFER CAPACITY OF TANK C-5 USING PHOSPHORIC Page 2 
ACID AND POTASSIUM HYDROXIDE of 8 

PREPLANNING/COORDINATION 

This work involves personnel from Plant Operations, Plant Maintenance, Process 
Engineering, and Radiological Protection. Plant Maintenance will temporarily 
remove a spare blank flange from the top of TK-CS. Plant Operations will fi l l 
the tank with water and/or condensate to 713 gallons, and add H3PO4 and KOH 
from I-liter bottles to TK-CS using a funnel inserted in the spare opening. 
Process Engineering will coordinate the test, collect, and evaluate the test 
data. Radiological Protection will survey personnel and materials exiting the 
211-U radiation zone for radiological contamination. 

The TK-C2 waste concentrator must be shut down for the duration of each test 
run. The TK-CS discharge pumps must be locked out until the test is completed, 
and the condensate pH meets the RHO-MA-139 limits of 2-12.5. 

A prejob planning/safety meeting will be held prior to performing the work . 

SAFETY 

All radiological and industrial safety considerations pertaining to the 
handling of dilute nitric acid, concentrated phosphoric acid, and concentrated 
potassium hydroxide in a radiation zone are applicable to this work plan . This 
work plan requires special care to avoid contact with H3PO4, KOH, and 
condensate, which contains nitric acid. 

Warning - Wear full acid suit, including rubber gloves, rubber boots, 
chemical goggles, and face shield when filling TK-CS, measuring or 
adding chemicals, and removing or replacing fittings on TK-CS. 

Warning - Do not mix KOH, phosphoric acid, and condensate, except in TK-C5. 
Violent reaction, spattering, and heat may result if KOH is mixed 
with water or H3PO4. 

If H3PO4, KOH, or condensate contacts skin or eyes, immediately flush with 
large quantities of water. Contact RPT for survey, and report to first aid. 
Notify supervision. 

The nearest safety shower and eyewash must be tested for operability before 
work begins. 

If a chemical spill occurs, flush to C cell sump with copious quantities of 
water. Avoid contact with spilled material. 
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WORK 
PLAN 

MEASURE THE pH BUFFER CAPACITY OF TANK C-5 USING PHOSPHORIC Page 3 
ACID AND POTASSIUM HYDROXIDE of 8 

Applicable Safety Documents - Provisions of Radiation Work Permit U-2 and 
General Regulations and Practices For Radiation Zone Work, (GEN-0), apply to 
all work performed under this procedure. 

Refer to the following material safety data sheets for the chemicals to be used 
during this test: 

H3P04 -
KOH -
HN03 -

MSDS # 83 
MSDS # 114 
MSDS # 80 

h PLAN 

4.1. OBTAIN THE FOLLOWING TOOLS, EQUIPMENT, AND SUPPLIES. 

4.2. 

4.1.l. Funnel, polyethylene, polypropylene, or stainless steel. 

4.1.2. 500-ml graduated cylinder. 

4.1.3. I-liter bottle containing 85% H3P04 

4.1.4. 2 I-liter bottles containing 50% KOH 

4.1.5. Acid suit, including rubber gloves, rubber boots, chemical 
goggles, and face shield. 

PREPARE TK-C5 FOR TEST 

4.2. I. 

4.2.2. 

4.2.3. 

4.2.4. 

4.2.5. 

Request instrument technician to calibrate TK-C5 pH electrode 
pHE-C5-l. 

Request manager to approve waste volumes in TK-C2 and TK-C7, 
and approve shutting the waste concentrator operation down for 
the duration of the test, on Work Plan Execution Sheet (WPES). 

Shut down TK-C2 waste concentrator per U0-182-001. 

Shut off TK-CS discharge pumps P-C5-l and P-CS-2. Apply 
CAUTION tag, per RHO-MA-221, Accident Prevention Standard #7. 

Request fitter to remove blank flange from spare fitting on 
top of TK-CS. 
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4.2.6. 

4.2.7. 

4.2.8. 

Using water hose, fill TK-C5 to 75 ± 2 WF. Record TK-C5 WF on 
WPES. 

Turn on TK-C5 mixing pump P-C5-4. 

Insert funnel in open flange on top of TK-C5. 

4.3. MEASURE BUFFER CAPACITY OF TK-CS. 

4.3.1. Make initial H3P04 and KOH addition to TK-CS. 

4.3.1.1. Request process engineer to specify, on WPES, how much 
H3P04 and KOH to add to TK-CS. 

4.3.1.2. Using graduated cylinder, measure and pour specified 
amount of H3P04 bottle into TK-C5. Record volume added, 
on WPES. 

4.3.1.3. Rinse graduated cylinder with water. Pour rinse water 
into TK-C5. 

4.3.1.4. Using graduated cylinder, measure and pour specified 
amount of KOH into TK-C5. Record volume actually added, 
on WPES. 

4.3.1.5. Wait 20 minutes for TK-C5 contents to become well mixed. 

4.3.1.6. Record TK-C5 pH on WPES. 

4.3.2. Make additional KOH addition to TK-CS. 

4.3.2.1. Request process engineer to specify, on WPES, how much 
KOH to add to TK-CS. 

4.3.2.2. Using graduated cylinder, measure and pour specified 
amount of KOH into TK-C5. Record volume actually added, 
on WPES. 

4.3.2.3. Wait 20 minutes for TK-CS contents to become well mixed. 

4.3.2.4. Record TK-C5 pH on WPES. 

4.3.3. Repeat step 4.3.2., until pH of TK-C5 exceeds 8.5. 
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4.4. OBTAIN ADDITIONAL DATA WITH DIFFERENT H3P04 OR KOH CONCENTRATIONS. 

4.4.1. 

4.4.2. 

4.4.3. 

4.4.4. 

4.4.5. 

4.4.6. 

4.4.7. 

4.4.8. 

Obtain another WPES from manager. 

Request management to determine need for TK-C2 waste 
concentrator operation. If not necessary to resume TK-C2 waste 
processing, skip to step 4.4.7., of this procedure. Otherwise 
continue. 

Dispose of TK-C5 contents and resume TK-C2 waste processing 
per part 4.5., of this procedure. · 

When TK-C2 waste processing status is acceptable, obtain 
management approval on WPES, to take TK-C2 waste concentrator 
out of service. 

Prepare TK-C5 for buffer addition, per steps 4.2.3. - 4.2.8., 
of this procedure. 

Skip to step 4.4.8., of this procedure. 

Obtain management approval on WPES to keep TK-C2 waste 
concentrator out of service. 

Test buffer capacity of TK-C5 per part 4.3., of this 
procedure. 

4.5. DISPOSE OF TK-C5 CONTENTS. 

4.5.1. 

4.5.2. 

4. 5.3. 

4.5.4. 

4.5.5. 

4.5.6. 

Record TK-CS pH on WPES. 

If TK-C5 pH is between 2.5 - 12.0, skip to step 4.5.7. 
Otherwise, continue. 

Request manager to specify on WPES how much, and what type, of 
neutralizing agent to add to TK-C5. 

Add neutralizing agent to TK-C5 as specified. 

Wait 20 minutes for TK-C5 pH to stabilize, then record 
resulting pH. 

If TK-C5 pH is not between 2.5 - 12.0, repeat steps 4.5.3. -
4.5.5. Otherwise, continue. 
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4.5.7. Request manager to approve on WPES, the disposal of TK-CS 
contents to 216-U-12 crib. 

4.5.8. Remove funnel from TK-C5 open flange. 

4.5.9. Replace blank flange on TK-C5. 

4.5.10. Notify manager that TK-C2 waste concentrator system may be 
returned to service. 

4.5.11. After CAUTION tag has been removed from TK-CS discharge pumps, 
switch TK-CS discharge pump switch SW-P-C5-l or SW-P-CS-2 to 
AUTO position. 
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h WORK PLAN APPROVAL/ SIGNOFF 

Plant Operations ______________ _ 

Process Engineering ____________ -'---_ 

Quality Assurance --------------
Radiological Engineering -----------
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h WORK PLAN EXECUTION SHEET (WPES) 

A work plan execution sheet (WPES) must be completed for each tankful of 
water/condensate that is buffered and neutralized per this procedure. 

6.1. INFORMATION TO BE SPECIFIED BY MANAGEMENT: 

6.1.1. Approval to take/keep TK-C2 waste concentrator out of serv i ce 
and prepare TK-CS for test: 

Manager: Date: ------ -----

6.2. TK-CS PREPARATION: 

TK -CS WF: 

6.3. TK-CS BUFFER CAPACITY DATA: 

Specified 
H3P04 vol . 

Specified 
KOH vol . 

Actual 
KOH vol. 

6.4. DISPOSAL OF TK -CS CONTENTS (pH must be between 2-12 .5) : 

Beginning 
TK -CS pH 

Neut. Agent 
to be Used 

Approval to dispose of 
TK-CS to crib 216-U-12 : pH: 

Amount to 
Add 

Manager 

--- Manager: 

UO-WP-0007 

TK -C5 pH 

Date 

Date : 

I Page 8 of 8 
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'3.0 EFFLUENT SYSTEM 
IMPROVEMENT ACTIVITIES 

At PUREX, operational testing of the Moving 
Filter Radioactive Aerosol Monitor (MFRAM) 
vias completed in mid-1987. The MFRAM 
provides continuous monitoring for 85 Kr and 
131I, and a greatly improved monitoring 
sensitivity for '239Pu and 89,90Sr emissions from 
the 291-A-l main stack. The MFRAM is capable 
of detecting 239,240Pu and 90Sr concentrations as 
low as 100 times the DCG. 

Installation of the dissolver offgas (DOG) 
stack mixer at the base of the PUREX Plant 
291-A-1 main stack was completed in 1987. The 
:purposeuf the stack mixer is to distribute evenly 
the DOG streams into the 291-A-1 main stack 
flow originating from the canyon and process 
cells. An even mixing of these exhaust sources 
will ensure equivalent and representative 
sampling at all three 291-A-1 stack probe 
locations. 

Implant modifications at the PUREX Plant 
were completed and have been responsible 
J)artially for a IO-fold reduction in concentra
tions of 239.2-40Pu in the PUREX Plant process 
condensate (PDD). Condensate flow from the 
H4 concentrator was eliminated and a portion 
of the L Cell vent line was rerouted to preclude 
a sample jet from discharging into the PDD 
header. 

A project for an inline neutralization system 
for the PDD was initiated in 1987 and is 
scheduled for completion in late 1988. This 
system will replace the interim neutralization 
system installed in 1986. 

During cladding removal operations at the 
PUREX Plant, the concentration and mass of 
ammonium hydroxide in the discharge of 
ammonia scrubber distillate to the 
216-A-36B Crib has, in the past, exceeded 
the limits in Chapter 173-303,WAC.and 
CERCLA. In late 1987, use of the 

216-A-36B Crib was discontinued and process 
changes were implemented to reroute future 
production of ammonia scrubber feed to waste 
management facilities for storage and evapor
ative volume reduction to comply with the limits 
in Chapter 173-303, WAC. 

A revised version of the PUREX and 
UO3 Plants nitrogen oxide monitoring plan was 
issued. The plan addresses comments received 
from the EPA, Region X and satisfies a require
ment in the PSD Permit Number PSD-XB0-14. 

At B Plant, inline pH and radiation moni
toring systems on the chemical sewer discharge 
were installed. These monitoring systems will 
become operational on correction of the deficien
cies in the operation of the flow monitor. 
Improvements to the pH monitoring and flow 
proportional sampling systems for the B Plant 
cooling water discharges were completed in 
1987. The radiation monitoring system on the 
two effluents that contribute to the cooling 
water discharge were improved with modifica
tion to allow calibration with a liquid source. 
Improved submersible pumps are being installed 
for both of these sampling and monitoring 
stations. The upgrade.of the de-entrainer at the 
E-23 concentrator is projected to reduce the 
89,90Sr and 137Cs concentrations in the B Plant 
process condensate to below ACL values. 

· · At the UO3 Plant, a neutralization system for 
the process condensate discharge was installed; 
the system is designed to maintain the pH 
between 5 and 10. In Tank Farms, projects for 
upgrading the sampling and monitoring systems 
for the 244-AR vault cooling water discharge 
and the 241-A Y and 241- AZ Tank Farm 
exhaust system heating condensate are in 
progress. Both projects will be completed in 
1988, prior to startup of either facility . 

An improved analytical method for 241Am in 
both gaseous and liquid effiuent samples was 
introduced; the method has. reduced the detec
tion limit below the derived concentration guide. 



WHC-EP-0141 

• Stack 296-U-4--UO
3 

Plant Calciner Exhaust. This stack exhausts unfiltered exhaust 
from the process offgas system (vessel vent, concentrator, and calciner) on the 
224-U Building. The sampling and monitoring system consists of a record sampler and 
NO1 monitor. 

• Stack 296-U-13-UO Plant Powder Loadout Hood Exhaust. This stack exhausts filtered 
air from the powder foadout hood. The sampling and monitoring system consists of a 
record sampler, an alpha CAM unit, and beta CAM unit. · 

A9.3 Liquid Effluents 

• UO
3 

Plant Process Condensate CU-12) to the U-12 Crib. The stream is comprised of 
condensate from concentrators, calciners, vessel vents, and steam jet exhaust. Process 
condensates are collected in tank C-5 and sampled prior to discharge. An automatic, 
incremental flow-proportional sampler is activated when Tank C-5 is discharged. 

• .UO
3 

Plant Wastewater (207-U) to the 216-U-14 Ditch. This stream receives cooling 
water, steam condensate, and chemical sewer discharge from UO

3 
Plant, and sump 

water from 221-U, 271-U, and222-U. Discharge is to the 216-U-14 ditch via the 
207-U retention basin. Grab samples from the basin were collected weekly. 

A.10 PLUTONIUM FINISHING PLANT--PLUTONIUM EXTRACTION, 
RECOVERY, AND FABRICATION 

A.10.1 Description 

The Plutonium Finishing Plant (PFP) recovers plutonium in the form of plutonium nitrate by 
processing plutonium scrap. In addition, plutonium metal is produced from the recovered nitrate and 
plutonium nitrate received from the PUREX Plant. 

A.10.2 Airborne Effluents 

• Stack 291-Z-1--PFP Process and Building Ventilation. This stack exhausts filtered air 
from the 234-SZ, 232-Z, 236-Z, and 242-Z Buildings. The stack also exhausts process 
ventilation. The sampling and monitoring system consists of a record sampler and an 
alpha CAM unit. 

• · Stack 296-Z-3--241-Z Vault Ventilation. This stack exhausts filtered air from 
241-Z vault sump and vessel ventilation. The sampling and monitoring system consists 
of a record sampler and an alpha CAM unit. 

• Stack 296-Z-5-2736-ZB Building Exhaust. The system exhausts filtered air from the 
shipping and receiving building, 2736-ZB. The sampling and monitoring system 
consists of a rec:ord sampler and an alpha CAM unit. 
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· EXEOJTIVE SlllMARY 

Liquid wastes have been generated as a result of operations conducted 
at the Hanford Site for over 40 years. These wastes are discharged to soil 
column disposal units in accordance with U.S. Department of Energy 
(DOE) Orders that require protection of public health and safety and are~ 
intended to control and, to the extent possible, minimize adverse impacts on 
the environment. Current DOE policy on radioactive waste management states 
that disposal operations involving discharges of contaminated liquids 
directly to the environment or natural soil column shall be replaced by 
other techniques (DOE 1984). The DOE was directed by Congress to provide a 
plan and schedule to discontinue disposal of contaminated liquids into the 
soil at the Hanford Sfte. The purpose of this document is to provide the 
requested plan and an implementation schedule. 

Within the Hanford Site, 32 active liquid waste discharges are 
currently released to soil column disposal units. These discharges consist 
of large quantities of cooling water and smaller quantities of other 
discharges, many of which contain low levels of radioactive contamination 
resulting from operations at the Hanford Site. All discharges from 
DOE-facilities are required to be as-low-as-reasonably-achievable. The 
principal radioactive contaminant in these wastes is tritium, which meets 
the DOE derived concentration guide at the site boundary withput treatment. 

Active liquid waste discharges are routinely moriitored for radioactive 
constituents. Based an process evaluations and sampling done to date, none 
of the liquid waste streams that are routinely released to the soil column 
have be~n designated as hazardous waste. The radiation dose resulting to 
the hypothetical maximally exposed offsite individual from Hanford Site 
operations, including discharges to the soil column, was calculated to be 
3 mrem in 1985, well under the offsite dose limits of 500 mrem for 
occasional exposure and 100 mrem for prolonged exposure. These numbers also 
compare favorably to the average annual natural background exposure for the 
United States of about 100 mrem. 

In accordance with the policy to replace the practice of soil column 
disposal for contaminated effluents, DOE has been studying alternative 
effluent treatment and disposal methods, the results of which are presented 
in this plan. The criteria for effluent disposal used in this study are 
derived from review of regulations enacted pursuant to the Resource 
Conservation and Recovery Act (RCRA), the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), the Clean Water 
Act {CWA), the State of Washington Water Pollution Control Act (WWPC), and 
the Atomic Energy Act. A liquid effluent is considered suitable for 
disposal to the environment, including the soil column, if it meets the 
established criteria derived from the aforementioned statutes. 

Based on consideration of the CWA and WWPC, the best-available 
technology (BAT) economically achievable would be evaluated and applied to 
all discharges currently going to the soil column. The process of selecting 
and implementing alternative technology would include preparation of 

iii 
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required National Env1ronnenta1 Policy Act documentation. As appropriate, 
consultation and coordination with other State and Federal agencies would be 
maintained throughout the design process to ensure that all technical · 
requfrenents are met. Technology for the removal and disposal of tritium 1s 
currently net available. The ava1 lable alternatives for management of 
tritium contaminated waste water include direct discharge to the Columbia 
River, volat111zat1on to the atmosphere, and discharge to the so11 column. 
Of these ·a1ternat1ves, soil column disposal is preferred because it results 
in the lowest offs1te dose and 1s also the lowest 1n cost. Evaluation of 
tritium waste technology will continue with future implementation dependent 
upon the successful development of technically feasible methods. 

The implementation schedule presented 1n the plan 1s based on 
application of a two-phased prioritization system for liquid effluents. Of 
the 32 discharges. 16 would be designated as Phase I, and appropriate 
treatment technologies could be implemented by 1995. Preliminary cost 
estimates for the Phase I projects range from $120 to $160 million in 
capital funds ~nd .$28 million in support costs. 

Within the higher priority actions grouped in Phase I, the 
implementation of the planned H Reactor effluent treatment scheduled for 
completion by 1989, followed by shutdown of N Reactor in 1995, results 1n 
the overall reduction of total radionuclide discharges (excluding tritium) 
to the soil column by approximately 98%. Similarly, implementation of 
effluent treatment for three ehase I waste streams would also result in 
approximately a 90% reduction in nitrate discharges, which is the principal 
chemical constituent of the wastes. Phase I implementation would also 
provide additional engineered controls to prevent the nonroutine discharge 
(spills) of chemical substances. The plan incorporates ongoing activities 
in support of waste treatment system upgrades and effluent treatments to 
reduce quantities and improve the quality of the wastes d1scharged. These 
activities address laboratory and chemical sewers, process condensates, and 
waste water streams. 

The estimated costs for implementation of Phase II would range 
""' from $130 to $200 million in capital funds with an additional $23 million in 

development or support costs. The total estimated capital and support cost 
for implementation of Phase I and Phase II ranges from $300 to $410 million. 
The estimated annual operating cost following implementation of both Phase I 
and Phase II projects would be approximately $50 million per year. 

iv 



) 2 

Table 1. Effluent Generat1ng Fac111t1es, Effluents, and Effluent D1sposal Units. (sheet 1 of 2) 

Effluent 
- · Disposal unit Disposal Mllllonsof 

Hanford Site area Effluent category identification r'ir• generating faclllty number site type 19 5) 

N Reactor ( 100 Area) N Reactor N Reactor effluent . 1325-N Crib 960 

100-D Laboratoryb Chemical sewer 100-D pond Pond tJc 

Chemical separations PUREX (fu~ls Chemical ,;ewer 216-8-3/A-29 Pond/ditch 460 
and waste managP.- reprocessing Process condensate 216-A-10 Crib 27 
ment (200 Area) facility) Cooling water . 216-B-3d/A-25 Ponds 3,250 

Steam condensate 216-A-30/A-37-2 Cribs 233 
Process condensate 216-A-36B Crib 20 
(ammonia scrubber) 

B Plant (waste Chemical sewer 216-B-63 Ditch 82 
fractionation Process condensate 216-B-62 Crib 1 
plant) Cooling water 216-B-3d/A-25 Ponds 950 

Steam condensate 216-B-55 Crib 2 

Laboratories 222-S Laboratory waste 216-5-26 Crib 12 
2101-M Laboratorywasteb 2101-M pond Pond 1c 
209-E Laboratory waste 216-C-7 Crib <0.1< 

U03 Plant Process condensate 216-U-12 Crib l 
(uranium recovery Waste watere (coolinQ water, steam 216-U-14 Ditch 33 
plant) condensate and chemical sewer) . 

Plutonium Wastewatere (coolin3 water, steam 216-2-20 Crib 100 
Finishing Plant condensate and chem cal sewer) 

Evaporator/ 242-A process condensate 216-A-37-1 Crib 13 
concentrators 242-A cooling water · 216-B-3d/A-25 Ponds 920 

242-A steam condensate 8-3/A·29 Pond$ 22 
242-S steam condensate 216-U-14 Ditch s 
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Table 1. Effluent Generating Facilities, Effluents, and Disposal Units. (sheet 2 of 2) 

Effluent Hanford Site area Effluent category generating facility 

Chemical separations T Plant (decon- laboratory waste water 
and waste manaie• lamination Cooling waterb (steam condensate) 
ment (200 Area) cont.) facility) 

Steam plantsb Coollnfi water (200 East Area 
Power ouse) 
Cooling water (200 Wes't Area 
Powerhouse) 

Waste storage A-farm cooling water 
tank facilities 244-AR Vault cooling water 

A Y, AZ Farm steam condensates 

Laundry Laundry effluent 

S Plant Cooling watere 

Fuels fabrications and Fuels fabrication Chemical sewere 
laboratorr operations facility and 
(300Area laboratories 

400Area Air conditioningb Cooling watere 

"Total volume discharged is 7.4 billion gal in 1985. 
bNonradioactive generating f acillty. 
<Estimated volume. 
dlncludes the 216-B-3-3 and 216-B-2-3 ditches. 
~Includes two or more waste categories. 

Disposal unit Disposal MIiiions of 
identification r'ir• . number site type 19 5) 

216-T-1 Ditch 0.3t 
216-T-4-2 Ditch 21< 

216-B-ld/A-25 Ponds 4c 
Powerhouse Pond 2, 
pond 

216·B-3d/A-25 Ponds 105 
216-B-3d/A-25 Ponds 23 
216-A-8 Crib 0.06 

216-W-LC Crib 19 

216-S-10 Ditch/ 53 
pond 

300Area Trenches 58 
process 
trenches 

400 Area pond Pond Sc 
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3.0 STRATEGY 

3.1 LIQUID EFFLUENT DISPOSAL CRITERIA 

It 1s the policy of DOE that operations are conducted in a safe, cost=
effective, and environmentally sound manner, and that discharges of radio
active and nonradioactive materials released to the environment meet 
applicable regulatory requirements and are ALARA. It is also the policy of 
DOE that the disposal of contaminated effluents to the soil column be 
replaced by other techniques (DOE 1984). Implementation of this policy is 
based on criteria for soil column disposal derived from DOE orders and 
relevant environmental regulations. The environmental legislation used to 
develop the liquid effluent disposal criteria include the following: 

• RCRA (PL-94-580, as amended 1 42 USC 6501, et seq.) and WAC-173-303, 
11 0angerous Waste Regulations" 

• Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) (PL-96-510, 42 USC 9601, et seq.) . 

• Clean Water Act (CWA) (PL-92-500, 33 USC 1251, et seq.) and 
Washington Water Pollution Control Laws (90.48 Revised Code of 
Washington (RCW)) 

• National Environmental Policy Act (NEPA) (PL-91-190, 42 USC 4321, 
et seq.) 

• Atomic Energy Act (AEA) {PL-83-703 1 42 USC 2011, et seq.). 

The aforementioned environmental statutes were enacted to protect 
public health and the environment, and preserve and protect present and 
future beneficial uses of the environment~ including the groundwater. The 
fo11owing sections address how these environmental statutes and the 
implementing regulations are used to establish criteria for liquid effluent 
treatment and disposal. A liquid effluent is considered suitable for 
disposal to the environment, including the soil column if it meets the 
established criteria. · 

3.1.1 Resource Conservation and· Recovery Act 

The RCRA provides for protection of health and the environment from 
activities associated with the management and disposal of hazardous wastes. 
Subtitle C of RCRA sets forth requirements for generators and transporters 
of hazardous waste and also establishes a specific permit program for owners 
and operators of facilities for treatment, storage, and disposal of 
hazardous wastes. Contained within the implement~ng regulations are 
criteria for the designation of hazardous wastes. If a liquid effluent 
meets or exceeds these criteria, the effluent is considered a hazardous 
waste, which requires the generating facility to treat, store. or dispose of 
the waste according to the provisions of the RCRA. 

11 
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States may obtain the authority to administer and enforce a hazardous 
waste program under the provisions of section 3006 of the RCRA. Washington 
State obtained final authority from the EPA to administer a hazardous waste 
program in January 1986. In July of 1986, the EPA published a notice tn the 
Federal Register indicating that states must be autry_orized to regulate 
radioactive mixed wastes and that in order to obtain-and maintain authori
zation to administer and enforce a mixed waste program, states must 
demonstrate the ability to regulate the hazardous components of radioactive 
mixed wastes. Washington State is developing the necessary documentation 
and .is expected to gain authority for regulation of the hazardous components 
of mixed wastes during 1987. 

Presently, the Washington State Department of Ecology administers the 
hazardous waste program under the regulations found in WAC 173-303. In 
order to gain authority to administer the hazardous waste program, state 
regulations must be at least as restrictive as federal regulations. The 

· criteria for liquid effluent disposal at the Hanford Site are based on the 
present requirements of WAC 173-303 (until mixed waste regulations are 
promulgated), which require liquid discharges to the soil or environment be 
nonhazardous according to the designation criteria established in 
WAC 173-303. 

3.1.2 Comorehensive Environmental Response, 
Compensation, and Liability Act 

The CERCLA establishes reporting and remedial action requirements for 
other than federally permitted releases of chemical substances above minimum 
reportable quantities {e.g., spills). Federal agencies are subject to the 
reporti ng and remedial action requirements of CERCLA, but are not entitled 
to use the trust fund established by the CERCLA for cleanup. 

The specific criteria derived from CERCLA require the use of control 
and containment systems to prevent the release of reportable quantities of . 
chemical substances. Administrative controls are currently in place to 
prevent the release of reportable quantities of chemical substances. 
Engineered barriers are being added to provide additional _ protection aga inst 
the release of chemical substances. Several years are required to complete 
the design, funding, and construction of these barriers. 

3.1.3 Clean Water Act 

The CWA was established to restore and maintain the chemical, physical, 
and biological integrity of the navigable waters in the United States. 
Ef fluent limitations are established and administered through the NPDES 
permit program and include technology-based limitat ions and established 
water quality standards. The Best Available Technology (BAT) economical ly 
achievable i s a base-level treatment requirement estab l ished under the CWA. 

12 



Page 31 p( 48 of D195066239 

'fl 

,o 

N 

Table 2. Prioritization Sunrnary. 

Prioritization criteria 

Waste stream• Hazardous Potential 
to receive 

waste reportable Radionuclide Overall 
character- concentration priority 

istic substance 
discharge 

B Plant process condensate - - Phase I Phase l 
PUREX ammonia scrubber 
discharge - - Phase l Phase I 

A Y. AZ steam condensate - - Phase I Phase I 

N Reactor effluent Phase I Phase I Phase I -
PUREX process condensate b Phase I Phase I Phase I -
U03 Plant process condensate b Phase I Phase I Phase I -
PFP waste water Phase I Phase I Phasel -
PUREX chemical sewer Phase I Phase I - -
U 03 Pl ant waste waterc - Phase I - Phase I 

B Plant chemical sewer Phase I Phase I - -
222-S Laboratory sewer - Phase I - Phase I 

2101-M Laboratorysewer - Phase I - Phase I 

300 Area process sewer - Phase I - Phase I 
T Pl ant waste water Phase I Phase I - -
100-0 Laboratory waste water - Phase I - Phase I 

209-E Laboratory sewer - Pryase I - Phase I 

8 Pl ant steam condensate - -- - Phase II 
PU REX steam condensate - -- - Phase II 
242-A process condensate - - - Phase II 

Laundry waste water - -- -- Phase II 

PUREX cooling water - -- - Phase II 

242-A steam condensate Phase II - -- -
A Tank Farm cooling water - -- - Phase II 

S Plant waste water Phase II - - -
B Pl ant cooling water - - - Phase II 
242-S steam condensate Phase II - - -
242-A cooling water - - - Phase II 
244-AR Vault cooling water - - - Phase II 
T Plant cooling water -- - Phase II -
200 East Area Powerhouse 
cooling water - -- - Phase II 

200 West Area Powerhouse 
cooling water -- - Phase II -
400 Area cooling water Phase II 

awaste streams listed by decreasing radionuclide concentration. 
bStream exhibited low pH during 1986. Neutralization systems have been implemented 

and are being upgraded. 
CLJ03 Plant waste water chemical sewer upgrades are Phase I priority. The cooling water 

and steam recycle projects are Phase II. :,,,:a1-106N 
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