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Abstract: This sampling and analysis plan (SAP) 'preserits the rationale and strategy for 
sampling and analysis activitiesfosupport transfer of water_from the 105-K WestBasin · 
·(kw B-asin) via tankertfuc:k to·the·Liquid Eflluent Retention Facility.(LERF)/Effiuei;lt ·. 
treatment'Facility (ETF} .. This SAP is required pet U.S. n~pattinent of Energy, Richland . 

· Operations Office (RL) DOE/RL 9'1-89, Remedial Design Repott and Remecl.ial Action Work 
· Plan for the KBasins Interim l?.emedial Action. . . . 

This SAP details the necessary steps to ensure that adequate irifotmaticm is obtained to meet 
· applicable requirements for acceptap..ce of the waste stream at the LERF/ETF. Characterization 
. will be based on a coin.bination of process knowJedge aii~ analytical data. Sampling may he. 

reduced once a baseline is established and process kiio\Vl¢dge is confumed. Constituents of 
concern will be'sairipled atid analyzedas outlined in this SAP. . . . 
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1.0 · INtR.ontrcrtoN 

This ~pling and analysis plan (SAP) presents the rationale and strategy for. samplliig and 
allfilysis activities to support transfer of water from the 105-K West .Basin (KW Basin) via tanker 

. truck to the Liquid Effluent Retention Facility (LERF)/Effluent Treatment Facility (ETF). this 
SAP is requited per U.S. Departmen;t of Energy, Ri~hland Operations Office (RL) . 
DOFJRL 99-89., Remedial.Design Report andRetnedial Action Work Planfor theK Basins . 
Interim Remedial Action. This SAP is applicable for current Spent Nuc.lear Fuel (SNF) removal 
operations Eihd will pe :tevieweci; 'i;tnd Yevisectas necessary~ prior to KW Basin water rein oval . 
:assocfated with deactlvatfo4- · 

TheXW Basin contains ·app~ximately 4.9 million L (1.3 million gal) of waier used to shield and 
cool the SNF. Watefthat will be sent to the LERF/ETF is ¢urrently maintained in a closed-lo~p 
system and is continually recycled from the basins; circulated through; existing. trea,tmerit 
systems, then returned to the basins. this treatment is required to maintain ~dequate water 
quality and tei:npeiatures in the ·basin and also functions to reduce .concentrations of soluble 
ra~oiiuclides, · The Brim~ COi:lt\lminari~ in the water are soluble (e~g~~ 3H) and partially soluble 
rad1onuclides (e.g.; 34Cs and 137Cs). Based.on concentrations ofchemicalconstitueiits, .the·water 

. is not currently .regulated as mixed wasfe 'or as a polychlorinated bipheiiyl (PCB) remediation 
·Waste. 

This SAi> details the necesiary steps to ensµre that adequate informat4>n is obtained to i;neet 
applicable requi:i:epiertts for acceptarfoe of the waste stte$i at tlie LERFIETF'. · Characterization 
will be based on a combination of process knowledge and analytical data. . Sampling inay be .· . 
reduced once a baseline is e;;stabli~hed and process knowledge fr; confirmed~ Constituents of 
concern will be .sampled and analyzed as outliiied in this . SAP. . . 

2.0 l>A".rA QUALITY oBJECT!VEs 

Thi$ section of the SAP provides a summary of the KW Basfu wastewater {referied to as water in 
this SAP) characterization and the data rieeded to confinn process knowledge :and defi.n,e waste .. 
management requitenients; · nie process used to determine this info~~tfon is ·generally aligned 
with the seven:.step process cnitlfu.ed in U.S. Enviroiiitumtal Pf'.otection Agency (EPA) guidance. 
However, a less myolved process was use4 becatis~ the KW Basin.·waiet stream is well within 
ihe LERF /ETF Waste acceptance ciitecia. . . . . . . 

. . . . . 

.. 2.1 GENERAL lNF'.ORMA 1ION 

. Decisions fo~.this' chatacteriz.ati9n effort are based <;>n the Fluor Hanford, l.tw. (FR) SNF Project 
arid the Waste M~ementProject (WMP) . . DuratekFederal Services, Inc:, Northwest 
Operations (DFSNW), bt another. qualified contractor, will :be utiHzed to perform sampling . 

1 
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FH Analytical Services has provided input regarding analytical capabilities af1.d Will coordinate 
• completion of the analytical activities required per t,his SAP. Upon coinpletion of srunpling and 
anaiysis~ the ·SNF Projec(ai:td WMP ·waste Services will evaluate the' process knowledge and · 
analysis .data and cotnplete the ETFwasteprofiI:e sheet. · The FH WMP Liquid Waste Processing 
Facilities (L WPF) will review the waste_profile and make the· final acceptance decision to the . 

. LERFIETF. RL_ ~d EPA staff provided inputtothe approach and characterization :i;equiremen.ts· 
to.be finalized in·this SAP; · 

FB is currently the contractor responsible for the work sco~ in this· SAP. This SAP will. not be 
revised if n:am.¢s, performing orgapizations, or ~ontractors change. The new _contractor or 
organization will assume the t6sponsibilities and requirements in:this SAP: 

2.2 . WASIB STREAM DESCRIPTibN 

The water in the KW Basin is circulated through clo.sed:..Ioop treatment systems ~d ~ost of the 
water is returned to the basin users. Water that.exceeds the needs. of the basin users is rettitned to 
the basin via the south loadout pit. Treatm~nt occurs using two separate and distinct water · 

·_. trea~t:nt_system:s. One system is the Skimm~r Water Clea.Iiup System, which takes ·water near 
. the stirface of the basin . . This system has been in operation for many years and there is existing . 
process knowledge. the othetsystem is tb.e hitegr~ted Water Treatinent Systei,n (i\VTS), which · 
takes water hear" the canister decapping station,' machine Washing~ aild dwnp table .. The lWTS . 
has been in service for_ Several years and there is existing tadio~uclide ptocess knowledge. The 
rwts -will be the priniary water dis6ha:rge system to .the timker truck that will transport water to · 
the ETF/LERF. . . . . . 

The. Skiinmer Water Cleanup System removes radioactive and nonradioactive ionic species by 
processing the \1/atei' ·through. txMs, an,d mai:ntams water clarity by processing the water through 
a sandfilter. _.Dmmg nomihl oper~tlcmoftheSkimmct Water Cleanup System•in cleanup mode, 

. the basin water ent~rsth±ee weirs at455 to 569 Ilniin (120 to 150 gal(min) per Weir and is 
pturlped through,the satid °filter for particulate temovaL When the flo":V exits the sand filter in the 
KW Basin, it is split with ·anorinal flow of666 Umin:(160 ta1/rmn) going through IXM-4. The 
ion exchange ,module (DCM) "tetµ6".es radio~tive 137 Cs and Sr ions~. The remainder of the flow · 
is diverted by.valves to either the west ~y of the'basiri or to the south loadout pit · Proportional . 

. samplers coll~tioutine \vater_~ples at sample point i O (centeq>f basfu) and-sfunplepoint16 
(DCM 4 outlet). · Since the IWTS will .bethe·. primary_discbatge point ofthe_KW water, ,the 
Skimmer Water. Cleanup System will _not be part of the tanker truck:water transfer" process. 

The IWTS is a four.,stiige mf~r filtriition system consisting of three ~blfie~ged p'lllnps, a 
knockout po~ ten: settling_ tailks, · three filtration modules and three ion exchange modules with 
~9ciated structure:aiidpiping. The:feed rate is 1~213 l/niin (320 gai/inin) at i system pressure 
6f 112 psL The punips suction 1t1atenal from the Fuel.Retrieval System with one· pump . 
dedicated to each Qf the major subsystems of the Fuel Retrieval Systeni. To prevent the transfer 
of large particulate to the downstream: sections of the IWTS, the (?Om.tp.on pu:i:np header 

· discharges to one of the submerged knockout pots located in the westbay o.f the basin. As. the 
· . fiow passes thro\lgh the knockout pot and sqree~ particulaJe larger than 500 µm will be captured 

in the knockout pot. . . 

2 
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From the knockout pots, the; flow is routed to the submerged particulate settlers located in the 
weasel .pit at the east end of the .basin. In the .settler, the incommg fluid process stream velocity 

. is ~tically reduced and particulate larger than 15 t o 50 µn;i will settle out. . . 
. . . . 

The particulate settler;s output is toµted to the booster pump located in the transfer area above 
the basin water leyel. . The booster pump disc®ge, inclucliirg any remaining particulate matter, 
js routed to the, anmilar fil~:r vessels fociited in the transfer· atea. · The fltiw is ,clistributed among 
three annular filter vessefa :with ~ nominal 5 µ:m filter capability. · · 
. . . . . . . . . . 

The flow froni the anrtularfilttr vessels is.routecl to IXM-1, IXM~2~ and IXM-3 located in the 
transfer area. The IXMs are loaded with a mixture of cation and anion organic bead resins 
optimized to r~hlove cesium and other.dissolved radionuclides and control pool chemistry. The . 
effluent of the IXMs is directed· to the various basin users. · Wati!r thatexceeds the needs of the 

. basin users is teti.tttied to the basjn via the south Joado-ut pit. Water c®.be·removed via a . 
connection located in the transf¢rbay and plin'iped to a tanker truck. The tlitee:annufar filter 
vess·e1s provide -1:b.e 5 µrii filterin'g°tequired before transfefring the water to the tank~r tnick. 

The inlet and outlet water of tlie IXMs has composite sampling performe4*eekly to estimate the 
q-ua,ntity of the foliciwiµg constituents contained in the operating IXM and :then monthly for IXM 
characterization: for_ disposal. Ute c.onstituents are malyzed monthly unless indicated as weekly: 
Figure 1, "KW BasinJWTS Sample Points/' shows the lo~atfonsofthe composite samplers. · The 
detection limits for the following radionuclides are low. enough to ensure that 'the LERF /ETF 
acceptance criteria ate tnet. . . . 

• Total alpha (Weekly) 
• 238J>u .. . . . 
• 239/2~ 

• 137Cs (weekly arid monthly) · 
• · 90Sr · . • 234u , . 
• 235u 
• 23su 

. • _ 24_1Ani 

• i«ce · 
• 

144Ce/Pr 
• 

60Co · 
• 1s2Eu 
• 1>4:Eu 
• · 1ssEu · 

• 94Nb 
• 103:Ru 
• l~tl 
• iissb . 
• . 113Sn 
• 65Zn 

3 • H 

3 
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2.3 CHARACTERIZATION OBJECTIVES 

· Data obtained from the sampling and analysis activities, in com:binatiori with process sample 
data, will be used to d.etermine if the waste stream meets the LERF/ETF acceptance requirements 
, given iil HNF-3172, Liquid Waste Processing Facilities Waste Aqceptance Criteria. The 
sampling and analysis requirements are provided in Table 1. The constituents. ofconcern were 
determined by comparing KW Basin \Vater process sample results against the L WPF waste . '• 
acceptance crfr~ti~ ff adequate ptocess sa:mpl~ re_su1ts exist.and the results fall within LWPF 
waste acceptance criteria then no [Qrlher sampling .is required. If process sample results do not 
exist for LWPF waste acceptance paiameters then further sampiirtg is ·~equired, . 

Table 1. Sampling and Analysis Reqwtements. (2 sheetstotal) 

CompQund Container Pres~rvative-
. Maximum . ·. •: 

Holdin~ Time 
MDI./M])A PQL Method 

,. ". METALS · {. •'• ... 
·Aluminum . Glass or HN~;pH<2 . · · 180,days; . 28 µg/L 280 µg/1, 6010 
Antimq:nv Plastic Meicw:y,2s 05 µWI, 5 µif[. EP A-600, 200:8 
Arsenic da '·, ys ·. :0.4'µWl, ... 4 1WL · .. · µ .. EP A-600, 200.8 

Barium • ,4.4 µWI, ·. 44 ._ µg/L 6010 
Cadmium " 

0.1 II, . µgi }µg/1., EPA-600, 200.8 . 
Calcium 23 II, 'ill!! 230 'µ~ · 6010 
Chromium · 0.3 µg/L . 3 µg/L EP A-600, 200.8 
Conner 4.4 µe/L 44 µp/f. 6010 . 
Iron 21 µg/L 210. ulZIL . · 6010 
Lead : 1,.2 µ:e,IL . .12 µP-7C EPA-600 200;8 
Ma1mesium 61 µg/L 610 µv/L 6010 . 
Miure:aiiese .. 4.4 µIZIL 44 µi?/L , 6010 , 
Mercurv O.l ug/L 1 µg/L EPA-600, 200.8 
Nickel 11 µg/L 111 µg/L 6010 
Potassium 655 . µg/L 6550 ul?/L 6010 
Selenium 0.3 µIZ/L ' 3 µw'L EPA-600. 200.8 . 
Silicon 22 te!L I 220. µ!!IL 6010 µ , 
Silve,r 4.4 µ2/L ' 44 µg/1, 6010 
Sodium 32 ·. ui?IL 320 µ~ 6010 
Uranium 0.1 µ1?/L 1 µ2/L EP A-600, 200;8 
Vanaqiu:m .5,.6 µe/L ' 56 · µit/L 6010 
Zinc .... 4.4 µg/L i 44 µsz/L 6010 

ORGANiCS .. 
PCBs Amber · Cciolto4 °C 7days to 
Aroclor-1016 · · Glass by extract/40 days 0.2nnb 8082 
Aroclor-1221 refrigeration after ext. 0.4nnb · 8082 
Aroclor-1232 · 0.2 nnb: 8082 
.Aroclor-1242 0.2oob . 8082 
Aroclor-1248 . 0.2 t)ob 8082 
Arocfor-1254 0.2onb. 8082 
Aro.clor-1260 0.2 ppb : 8082 
Total Organic Amber · H2SQ4; Cool is days 0.3 mg/L 9060 Carbon Glass to 4 'oc · .. .. 
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-Table 1, ·sampling and Analysis Requirements. (2 sheets total) 
- - - --

~nip-cnmd I Container -I ·Preservative Maximum : I 
_ Ho_Jding Time MDUMDA PQL •- Method 

GENERAL CHEMISTkY 
Total Cool to 4°C 
Suspended by 7 days I mg/L EPA1602 
Solids -· · tefrfa:eration 

pH As soon as 
EPA 150.1 practical . :. . 

.Gross Alpha - -- Gl!l,SS ;EIN03; pH< 2 - 1s·ot>ays · 3·pei/L Prot>9rtfoilal Coup.ter 
Qtoss·Beta _Qlass FIND;; tiH.<2 - 180Davs 4 nCi/L -Pronortiotial Countet _ 
Notes: - - _ -
• · Another method m:a:y be ii~bstituted, With sainplin:g coordinator concUtrence, if the PQL can still be met 
• Method modifications are documented and approved by .Washington Staie beparttnent of Ecology or U.S. 

Environmental Protection Agency. - -
• Container si?-ewill be determined by the laboratory. 
• Analytic;al limits are based on the quality of ~e KW Basin water. _ Limits can be _changed, with prior approval by : 

the ·sampling coordinator. Reported dete¢tion · I.units will be indi~d on the final report. · · 
• PCBs will be_reporied down to the MDt, .. Values on the analyticalreport fod>CBs falling between the MDL and 

I>QL will be I-flagged. · . 

_ °C '=" degree Celsius · 
- BP A_= u:S. Envirotir,nental Pi"l:>tection Agency 
- MDA - minimum detectable activity -

MDL= maximum detectable limit -' 
µg/L = microgram per Liter 

· µrg/L = milligram per Liter 
PCB = poly.chlorinated biphenyl 

. pCi/L == picocurie per Liter . 
ppb = part pei' billion 
PQL == practical quantification limit 

_ - 2.4 EXiSTlNG CHARACTERIZATION DATA 

Extensive data <>ii the source and nature of the KW Basin water already exists. These data -
include radiologfoal ·data from periodic samplirtg done· on the KW Basin water, sludge 
characterization data, .PCB data, radiological data from roufuie process Sampling, and process : 
knowledge. - - - - -- -

The source-term for all of the radioriucHdes that could reasonably be expected in the .K Basins is 
from N Reactor :met.and associated activation products. Physical and chemical processes 
occu,rring as the basin Water contacted the .fuel are known ·io alter the ratios of various 
raclionucli4es. A summary of tlie existing radiological cu,.ta is found in HNF~6495, Sampling and 

_ Analysis Platt/or K Basins '- Debris.-Radionuclide process_ sampies results for sample points 
420-i (IX?-.fQutiet#l)~:420;2 (IXM :Outlet #2) -~d 420-3 (IXM Outlet #3)ate listed in Table 2. 
The existiil:gtadioiltic;lide data ~11 ~ used to chatacterize·th~nvaste fcfr LEIU'iETF processing. 
Future characteri,zatiqn samples -will hot be analyzed for detailed tadioriuclides based oJi the 
consisteru:iy of the data · 

- - -

Extensive data exists for anionic species :for KW Basin composite :water s~ples taken from 
sample point 10 ( center of basin). These results aie presented in Table 3 and demonstrate that _ 
the anion results ate c6nsisterttly vety fow; The existing ani_on data will be used to charactei1,ze 

. the waste for LE:RF/ETF process~g.·- Ftitute characterization samples 'will not be analyzed for 
anions. · · · · · · · 
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. Table 2.· DCM Process Sample Results; as Averages . 
. . 

Radionuclide (P.C1/L) 4i0-1 420-2 420-3 

:Z~lAixt 2.53 E+OO 4.42 E+oO .3.05 Et()O 
60Co .. .. 1.45 E+oo· 
137Cs · 2.46E+O_l 1.97 E+Ol 3.7lE+ol 
12s8b _ l.27 E+02 2.15 E+02 1.'.72-E+o2 

Gross Beta 1.24 E+0,3 2..65 E+Oi . 3.45 E+02 

Total,Alpha ·. ._3.53 E+Ol . · 8.34 E+oO - 8.7':>E+OO 
~8pµ ._ 

. • 

6:2sE-Ol 6.25E_-Ol 7.00 E-:Oi ·. 

2391240p 1.31 E+-00 6.14E+o0 . 3.56E+o0 ·.· · _U ,. . . 

90$ r -2.SSE+-03 5.11 E-+-92 1.12 Ef-02 
3:f[ -3.93 E+os . 3.93 E+o5 

. • 

·4.05 E+o5 
234u 3.19 E-01 3.80E.:0·1 5.08 ~01 
235 u 9.00 E~02 1.65E-Ol 1.81 :&01 
2380 

.. 

8.50 E-02 1.88 :&01 2.30 B.-01 ' 

Cond~c#vity (µS/Cill) . ' 2.13 E+oO 1.13 E+ol · l.23;Eii>O 
lXM ;.. ioii exchange module 

. µS/c:rh = microsieniens p-er ceniimeter_ 
pCi/L .,; pioocQric per Liter _ 
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Table 3. Center of Basin Anion Sample Results. 

KBuln Anion Analys1$ (105KW) 
(see below Multi:Canlster .Overill:lck IMCOI limits) . 

.. 
... , . 

Nitrite · Sample# Sample Date SalTl_i)le . · R.ep9rt 
l,.ab !3romlde Chloride - -Fluoride . Nitrate Phosphate Sulfate 

Resuits Date -~Ull\Qer . . . . ···- .. ..... . . 
.. .. .... .... ... .· ..... -· - ··· .... . . .. -- - ·-· -· .. - . --- .. --- .. . . . ... . ~ --- -- --.. - -··· .. . ... .. · · · mg/L(ppm 1) . 
. ~ -- --- --- -· ···-·· .. ., . , .. , 

072KWB1o· . 05/02/2000 .. 0~17/2000 20000187 222:.S <{);125 <0.017 <0.012 <0.139 <0.108 . <0.12 .. :<0.138 
101KWB10 06/06/2000 · · .06/2612000 . 20000223 .. 222-:S · .:0.125 <0.017 <0.012 <0.139. <0.108 •. <0.12 . <0.138 · 
124KW610 07/05/2000 -07 ,~ Ol2.00Q 20000242 222-S <0.125 <0.017 . <0,012 <0.1_39 "<0.108 <0.12 <0,:138 
153KWB.10 . 08/08/2000 · 08/2-1 /2000 . W001258 · WSOF <0.10. . <0.03 · - <o.oor· <Q.04 <0.02 <0.06 <0.20 . 
178KW.BP~ . .. · 09/QS/2000 • · 09/07/2000 • 2000143Q ·WSGF <Q.10 <0.03 ·. <0;007 · "<0,04 " <0.02 . · <0.06 <0.20 
1a4KW610 , . -09/12/2000 · ·- 09/18(2000 20001A65 -W~CF . <0,10" .· · <0.03 · <0.007·. <0.04 . <0.02 <0.06 <0;20 

, 2Q21ffl.B10 · ··-·· -· '. ·10{10/2000 . _ 10/1 Q/2000. · 20001608 : WSCF- - <0.10· · <0.03 <0.007 ·. <0.04 -c0.02. .. :-i:0.06 -232KWato ·• 1V14/2000 . • _ .11/161200.0 . .20001.177 WSCF. · <0.10 -o.o3S ·- 0.030 <0.04 - <0.02 - · <0.06 ·. <0.20 
251KWB10 1211 2/2,000 12/21/2000 20001!304 .·. - .WSCF <0.10 - 0.084 <.0,007 <0,04 · <0.02 :::0:06 <0.20 

_ 012KWB10 .. ·: 0~/0912001 . 01/1-1/2001 · 2001.0033- .· · wsci= · <0:10 · · · <0.03 ·- -=o:00-7· ·: <0,04 <0.02 <0.06 . <0;20 
04~KWB10 0211.3/2001 02/2212001 . 20010233 . WSCF <0.10 . - 0,039 <0.04 <0.02 <0.06 " 'F:i 

. 065KW.810 ... - 03/.f3/200 t ... : 03ft9I200~ -200-1385 . . · WSCF • · -c;0:10 . · 0:044 <0.007 ... · . .:0.04 ; · <0.02 <o:oa · <0.20 
088KWB10 · .. 04/10/2QQ1 04ll61200t . · 200.10517 . .. .WSCF <0.10 .0.044 _<Oi007 .:0.04 <0.02 <0.06 <0.20 
108KW1;310 .. .. QS/07/2001 . . "05/07/20"01 20010653 . WSCF .• <0.10. 0.044 <0.007 <0.04 <0.02 · <0.06 . <0.20 
,f.f1KWB10 06l12/2001 . _- oanB12001 · 20010811 ·. . WSCF . <0.10 · <0.03 <0.007" <0.04.:- <0:02 <0:06 .<0.20 
165KWB10 ·., 07/10f200~ 07/12/2001 20010921 .- WSCF <0'. 10 <0.03 · <0.007 · 0:043 <0 '.02 .. 

.. 
· <0.06 c::Q,20 

. 197KWB10 08/14/2001 · 08/16/2001 .. 2001.1101 . WSCF . . <0.10 .· .,:0.03 ~0,007· <0.04 <0.02 <0.06 .· <0.20 
_ 2~tKW~10: , .. . . . 08l12/2001 08/2512001 20011230 .. WSCF - <0.10 <0:03 .. <0;007 <0:04 _· <0.02 <o:oa-· . <0:20· 

245KWBto · 10/09/2001 10/1612001 20011352 WSCF <0.10 <0.03 . · <0.007 _<0.04 <0.02 <0,06 <0.20 
275KWB1Ci . 11/13/2001 1.1/1612001 20011517.- . . .. ..WSCF. <;0. 10 <0.03 <'0.007, <0:04 : :<0.02 .· - <0.06 <0.20 
299KWB10 12/11/20.01 .1211212001 - 20_011628 -WSCF · . <0.10 · <0.03 

.. 
<0:001 <0.04 · <0.02 - <0.0.6 .<0.20 

. 013KWB10 . 01108/2002 · 01/17/2002 · ._20020031 _ .. -. WSCF :<0.10 <0,03 . <0:007 .<0.04 · <0:02 c;:0,06 <0.20 
039KWB10 02/11/2002 · 02i14/2002 20020211 WSCF <0,10 · <0.03 <0.007 <0.04 <0.02 <0.06 <0.20 
067KWB10 .03/12/2002 - -.03/2·1/2002 . 20020334· WSCF . ·. <0.10 .. · <0.03 · <0.007. <;0.04 . . <0.02 ~0.06 -·. ~J-

' 092KWB10 , . 04f0:SIW02 .. · 04/16/2002 . 20020442 . WSCF- . <Q.10 .. <Q.03 · <O,Ci07 <Q.04 
.. <:0.02 ·_. _- <OM 

-125KWB10 05/14/2002 ' · 05/20/2®.2 20020693 WSCF .. <0.10 <'0,03 . <0.007 <0.04 <0.02 ·. <0:06 
. 

.. 
147KWB10- - 06/11/2002 0~/17/2002 . · 20020847 WSCF: <0:10 · <o:o3 c;0:007 <0:04 <0.02 · <0.06 

. 

, ,.· : .. . .. • OHO 

- . . ... ... ...... .. . ·-· '. . . 
.... ... ·····-······ . . .... ..... 

·-0- - · 0;039 
. .. · .. - -... ~ai<li'r:ium Cc:instltuenf.Concentratfon to Date" .. . ·. 0:043 

. -- . 
-0 0 ' ,\~ ... ., , 

· MCO Limits oer HNF-&-042"6.Rev •. 6 ~Pei1ormace Spec for MCO" NiA · <1 :0 m: <0:25 born <1 ,0DDrrl · NIA ·· ·_ <1 .o.o·om < 1.0onm 
• KW Demln wateranalysls -from-m,akeup w~t&r SYJtem · . 
"SampUng was lnltlaWd In M~ 2000 to confirm MCO performance specifications are met. 

S_haded "'Caution warning ra11ge_u_1ed for evaluation against MCO _pei:formance specifications. 
l;T~ uses thls ·data only for evaluatlo_n against acceptance criteria. · · 
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A ~e ·designation~ recently completed on the slu~ge from tlie k Bas4is. The resUJ.ts . 
demonstrated that the siudge is riot a clangerous waste. The .rationale for .this . designation is 
· documented in RL Letter O l""SFO-'0.51, Completion of Waste Designation for K Basin Sludge 
Waste Streams and LetterJ,lI,.0100738, .Complefion·of Wasie Designation for KBasin Sludge . 
Waste Streams. Neither the fuel nor the ·sludge is regulated as a danger~us waste.llllder . 
W ashingfon Administrative. Code (WAC) 173:-.303. Therefore, the basin water is. not considered 
a dailgerous wastejust ~use h ~as peen in co.ntact with the fuel or the sludge. Dissolved 
metals (cations); total dissolved soHds, aiid pH sampling. will be performed to confirm the waste · 
is not a characteri$tic dangertius waste. · 

Sludge and water from the KW canisters have been ;ampled ~d·.analyied for PCBs and contain 
Aroclors 1016/1242, 1121, 1248, 1258, and 1260. The concentration of PC:i3s in the KW water · 
was rep6rted ~ -:::0.2 µg/L (ppb ) . . The complete results are ·~ocuni~nted in HNF~t7:28, Analys.is 
of Sludge from Hanford k West Bcis.tii Canisters. ·• PCBs are:not expected in the KW Basin water; 
however, PCB sampling will be perforrn,~d, to G<>nfirin the water meets tl)e LERF /ETF acceptance 
criteria . . . . . . 

. Volatile organics are not present in the K Basins based oil chemicai characteristics and 
administrative controls. · Any chemicals that historically could have been used would have · 
volatilized and would no longer be present. Currently~ ad.mfuistrative controls limit the 
introduction of chemicals in the basin water, iiicluding arlm1nistrative ptoc~dure OP-2-025-01, 

. "Basin Water Quality Control," Section 6.4, "Review of Chemical Products Used in the Basins." . 
Prior to their use in the basin areas, Operations support personnel review :all chemical products . · 
that have the potential to leak or spili foto the basins . . Th~y do this.~ determirie if there would be 
potenti~ adverse effects~ ·operatiotrS support personnel als.o approve an• chemical products that . 
· are used in construction, maintenance, ~d operational activiti~ to ensure that they will not 
adversely impact basin watet chettlis.tcy. · Because no Yo1atile orgariics are present in ihe basins, 
volatile organic analysis and semi-volatile, organic analysis will not: be required to characterize · 
the waste. TotaLorgariic:,caroon sampling will be performed to confirm:thewas~··does not 
contain .organjcs. . ·. . 

The L WPF require that t.p.e water be filtered through a 5 µm_ filter to avoid accumulation of 
solids in the tanker ttuck and the LERF B·asins. Because the KW Basin water meets this 

. . criteri~ri throu:gh filtr.itioii in the annular filters, sampling ior: total· ~pended. solids is not 
required to -charatterize the was!,e. · ' . · . · · . ·· ·. · · · · · 

l.5 ·p ARAMETERS AND/OR CoNstITUEms OF CONCERN TO COMPLETE 
CHARACTERIZATION . 

The constituents of concern were determined by comparing kW Basin wa~ process sainple 
results agallist tlle L WPF waste acceptance criteria. I£ adequate. process sample res~ts extSt and 
the results fall wi~ L Wl>F: ~aste acceptance ·criteria/then no fµrther sampling is required. If 
process sample reS'Ults do riot exist fotL WPF waste accep~ce parameters, then further 
sampling is required. Process sample teswts (ta:t,le 2).~ed all radionuclldes ·are less than 

. 10% of the most strjngeirt radionuclide waste accep~ce critena{the LERF source term limlts). 
Process sample results for miioh spe~ies were very low.and much low:er than the acceptance 

· criteria (Table 3). · Adequate pro~ss· sample results do not exis{for total org.anic carbon, metals, . · 
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. and PCBs. Additional PCB.data are needed to confirm that the KW Basin water mee~ the . 
LE~/EtF acceptance criteria · · 

· Based o~ th~e results/ further iciutin.e characterization samplfu.g will consist of the constituents 
iri table4 . . Satt1pling frequency is defined. inSectioi'r 2.7'. . 

Table 4. Constituents of Concern. · 

Constituep.ts Ration.ale 
.. 

pH . Cotifirin process know;ledge. 
,····· ·- -· 

Metals . Confirm process, knowledge . . 
... . . . . 

Total dissolved solids Confirm proce~ knowledge. 

· Total organic carbon Confirm. process knowledge. 
... ' 

PCBs---:-At6~16is 
1016/1242, 1221, 1232, Confinn process knowledge. · 
1248, 1254, and 1260 

. ·PCB= polychloriria~ biphenyl 

2.6 . DECISION RULE . 

The decision will be .made on the followi,ng basis. 

if the concentrati~Ii of constituents in the KW Basin meets the LERF /ETF waste acceptance 
criteria, the waste is accepfuble for transfer to LERF /EtF. The waste acceptance process 

. evaluates the waste against the folloviing crit~ria. . . · , · . .. ·. 

• Is filtration required to remove solids present in the waste? 
. . . 

• · .Is the waste· compatible with the LERF/ETF materials of construction? 

• Ate the con~entration:s of the.constituents in the waste within the treatability limits in the 
approved influent copstitued.t list required by State Waste Discharge Permit Number St 4500 
(ST 4500}? . . . .. . 

• Are the concentr~tions and quantities of ra:dionuclides in the waste within .the.llinits in 
LERF/ETF safety documentation? · · · · · 

9 



· HNF-11208~ Rev. 0 

• Are the concentrations and quantities of radicfaudides and toxic chemicais in the waste 
· within. the limits of ait emission documents? 

• If the waste is designated as dangerous wa,ste, are the waste codes included.in Ecology 
94-05-001, Dangerous _Waste Portion of the Resdurce Conservation arid Recovery Act Permit 
jot the Tr~atin~nt, Stotag~. and Disposal of Dangerous Waste, Permit No. W A7890008967? 

. . 

• Is the_ powder generated at ETI fro11:1 treating water. approved for disposal at the 
Environmental Restoration Disposal Facility (ERDF)? . 

Further.information abo11t waste acceptance at the LERF/ETI is_ available in HNF-3172 . . Several 
of the criteria involve ev~uating the KW Basin waste in conjunction with other wastes ·received 
at LERF/ETF. Fof example~ air emissions requirementsliniit the annual throughput of 
tadfonuclid~s at LERF ·and ETF~ so all radionhclides ·:trom all ·waste str~s for the year must be 
considered m the evaluation. . . . . · . 

The PCB conceb.tration in the waterwill.de~tn:iine the tnanagetnentpoiicy. If the PCB 
concentration in the water is less tliari 0.5 µg/L, it is not Toxic Substances Cr>ntr-ol Act of 1976 
ffSCA)-regulated w~e, _and the water is acceptable for unrestricted dispo~ at ETF. If the . 

. PCB concentration is greater than·o.s µg/L, the water will be classified as PCB remediation 
waste. In addition, if the PCB concentration hi the water is less than f.50 µg/L, the water is 
acceptable· for storage at LERF. The LERF /ETF :limits may be re~evaluated at such time that 
ETF receives approval from EPA fo treat PCI3 remediation waste~ If allthe.Aroclors are less 
than tlie ~ctical Quantitation Limit (PQL)aefuied iilTable: 1, the value ofthe highest PQL will 
be used to repres~i,.tt:he totai PCB concentration. ff any Arocl~rs :are re~orted above.their 
respective PQL, the sum ·of all th~ detect~d Aioclors will be used to represent the total PCB . 
concentration. ·· · · · 

The powder generated at ETF from treating· KW Basin water will be disposed of at ERDF if 
(1) it meets the:ERDF waste acceptance criteria:; (2) the K B~ins wateds not combmed with 
other liquid·effluent whose treatment residue is.not authorized forERDF disposal; and.(3) the 
residue from tteatri:lerit ofK Biisins water is trot coriil:iined with 'Waste tliatis' not authorized for 
ERDF disposal 

2.1 SAMPLE cOLLEcnoN STRATEGY 
. . . 

. Initially, one representative sample will be taken from the __ IXM _outlets . . It is e~cted that, given 
the consistency of previous sample results, additional samples will give similar results. If results 
· of the. first sanipling show the ~ter is acc.eptable for receipt at LERF /Et:F; water transfers can . 
· begin inimed.fately following LWPF a:pproval. :A_se~nd sample oftheIX:M butl~twaterwill be · 
analyzed for the cbnstituents in Table 4 to confirtn the water is:of sitnilar quality-and-is . 
adequa.tely·cruttacteri.zed. · The second sampling will .ciceut at least 30 dafs after ihe initiai 
sampling. Ail evaluation of the results. will be used to, deterimne if add.Itioruil sampling is 
required. · · · · · · ·· 

Process control sample results for Totru Alpha and 137Cs will be routinely evaluated to determine 
if any. significant changes fu water quality have occm:ted.. If a sigrii.ficant change iii water quality 
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should occur, the to.n,stitileilts of concern wilfbe detennin,ed and additionai. sampling and 
analysis will ht: p·erfomied. · At a: :minimum, this re-evaluation will occur prior to KW Basin 
water removal 1;1Ssoda:ted with deactivatioti.. · 

2~8 REVIEW OF SAMPLE COLLECTION DESIGN 

Sample results from the IXM outlets, including monthly process s~ple results, will be provided 
to the SNF .P1:oje9t, \VMP Waste S~c~, arid W'MPL'.WPP perSQooel: Any shifts/trends will be 
e\l'alua:ted to detemilii:e if expansion .or modifitation of'iµe ctnistituents · of concerri is required. 

. ' ' . . . . . 

The LERF/ETF R~so~ce Conservation and Recovery Act of 1976 (RCRA) permit requires 
· reevaluation of the waste if L W'PF believes the waste process h~ changed~ Reevaluation of 
required sampling and analysis will occur if any significant change should 6.ccur in the KW . 
Basin processes that could affect water qual_ity. 

3.0.PllOJECJ:RESPONSJBU.iTiEsANO·.PbINTS.OFCONTACT 

· This section establishes roles and responsibilities for the sampling and analysis effort. . . . . . 

3.l PROJECT MANAGER 
. . . . . . . 

· . The project truiri~r is de-~ignated by the SNF · Project Director, Project Support and bas· the 
following responsibilities $der thls SAP: · · · 

. . 

• Provide resources t~ complete activities defined by this SAP 
• Resolve any questions ot problems connmmicated 1,y the sampling coordinator 
• Docllttlent and i:esolve deviations from this SAP. . 

3~2 SAMPLIN.G COOIIDINATOR · 
. . 

. . . . . . . . 

The sampling coordinator is designated by the project manager .and has tbe following 
responsibilities undet_thisSAP: · · 

: . . . . ' . 

• Ensure that sampling activities, including documen~tion and transportation to the laboratory, · 
are performed in accordance with thls SAP . 

• · Address any questions regarcililg this SAP to Uie project manager prior to beginning sampling 
activities 

• Mah).tam the-primary interface with SNF, aiialytichl laboratory, and the L WPF 
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• - Notify the projecttnanager of any deviations from.this SAP that affect the data quallty as 
. soon as possible for resolution · . . 

·• T~tlaboratofy data to all data users. 

3.3 ANALYTICAL LABORATORY 

The analytical laboratory contracted by the SNF Project has the.following responsibilities under 
· this SAP: . 

. . 

• Receive atid fog m samples . ·. 

• Analyze samples by the meth~s specified by this SAP ai:J.d any specific· client agreement, 
including meeting" specified ·holding times 

• Addres~ any questions regarding the analyses to the sampling coordinator as soon as possible · 
for resolution. . . . 

• Dispose of any unused sample. 

4~0 SAMPLING METHODS AND REQUIREMENTS 

This section describes the methods for obtaining representative samples and the applicable 
·documentation and quality contl'.ol teqtrire~ents. . 

4.1 _COLLECTION OF SAMPLES 

The SNFProject operations petsohtielwill manage sampling activities. The DFSNW sampling 
. orga.mz,ation will penonh the sampli.Iig. DFSNW will direct s$].pling in accordance with 
DFSNW-SSPM-001, Sampling Services Procedure Manual, procedure_ SP 7~1, ''Oniin 
Sampling/Containerized Material Satrrpliiig:" Alternatively, another C<lDtractor with equivalent 
procedures may beutiliztxL A representative sample will be obtained using the sample 
collection strategy desctlbed below. · - . 

The KW Basin I_wtS is cfoscribed in HNF-SD-WM-SAR-0_62, K Basins Safety Analysis Report. 
A schematic showing the .system and sampling points is inclutled in Figure 1. 
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Figure 1. KW Basin .IWTS Sample Points. 

IX MODULES 

-:, ., 

··-

~II - -------=•c:::-="'=-------'-~lrvnm . . 
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The KW Basu:i !WTS has three different areas for sampling water prior to tb.e water being ·. 
transferred to th~ tanker truck. Auto sampler 420-1 . samples water from IXM Outlet #1, auto 
sampler 420-2 samples water from IXM Outlet #2, and auto sampler 420-3 samples water from 
DCM Outlet#3; Any of the three sampling points' canbe used. . . . . 

4.2 QUALITY CONTROL SAMPLES · 

As a.mioimurri,. a.quality assutari.ce/quality control field duplicate~ be, sent to the laboratory . 
for ea~h IWTS . I:Xfyf systeni sarnp~g calllpaign and wheneve~ rebaselining or verificationis 
necessary. 

4.3 EQUIPMENT, SAMPLE CONTAlNERS, AND S,AMPLE PRESERVATlON 
. . . 

. . . . . . 

DFSNW, or other approved Contr:actor will provide ~pl~ collecti~n materials (i.~. containers, 
- labels, tools, etc~) . . Sample bDttie reqmtemertts are specified, in table 1. All co~tainers, except 

those used for.radiochemical analysis; must beLiiel-1 protocol per manufactw-er for RCRA 
samples. Sample equipment must~ new or deaned in accord~ce with DFSNW-SSPM:.001, 
procedure SP 2-5, "Laboratory Cleaning of Samplmg Equipment,'' or equivalent procedure. 

Samples m~be preserved as specified in.Table l . . Samples shall 1;,e submitted to the iaboratory 
promptly to nieetholditig times. tb,e·iaboratory will be provided 24-hour:advance notification. of 
the sampling· s¢he'dtile whenever possiole. 

4.4 SAMPLE iDENTIFICA'l'IO:N AN1> CHAiN OF CUSTODY 

The sampling organization will .manage the samples in accordance with WMP.~200, Fluor 
. Hanford Waste· Management Project Procedures, Section ~.12, ~•Chain of Custody for 

Environmental 1:fedra and Waste Samples," or equi~aleilt procedure, and DFSNW .,SSPM.:Q0 1, 
· procedure SP l-1 ~ "Cbhltt of Ciistody," or equivalent ptocedtire. . 

The sample coll~tlon organizAtion will be t~sp·onsibl~'for iliifulting·and maintaining the chain of 
custody from the tjme of sanipling Uiltil trarisfet Of cu1itody. All samples wil1 include a 
sample-screening vi~ that contains a representative portion ·of the sample fof radfological 
screening. . . . . ' . . . 
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4.5 D0Ct1MEN'rATION 

A record of the s~pling activities will be docUmen.ted iri. a bound, seque~tially numbered field 
logbook. the logbookwiil describe the geiieral_location of the sampling activity, type (matrix) 
of material sampled, sample method, sample source, sample n\llllber (corresponding to the 
sample label), date and time of sample collecti<J~ _and>any problems encountered or deviations 
from this SAP.· Fieid-generated notes will be attached (e.g., taped) to the field logbook . 
Drawings,. diagrams, and photographs should be used wheii needed to clearly descnbe the . 
sampling .event .Each page in the logbook will be signed and datecl"by the person making the 
.logbook entry: -·. · . · . · 

·. Any field measureriie.nts (e.g., radiologic~ surveys, industrial hygiene swvey measurements) 
will be dotunierited and mai.titained by the SNF Pl'.oject . . . 

On completion. of the sampling project, a photocdpy of the chain of custody form(s) and field 
Ioibook pages pertaining to the. sampling activity will be provided to the sampling coordinator • 

4~6 PROBLEMS OR DEVIATIONS FROl\1 ·sAMt>tJNG PROCEDTJREs 

AnY:probiems encountered during sampling or deviations from this SAP must be documented in 
. the field logbook and communicated ~ the sampling coordinator as quickly as possible. Where a 
problem or deviation collld affect the usability of the data, the Sillllplirig coordinator will .contact 
the project manager to detetmiri.e the appropriate action to be taken· ( e .• g., discontinue ~ampling~ . 

. modify the sampling procedure, or continue sampling): Any deviations froin this SAP will be 
documented in a form for which EPA review and approval can be obtained. 

5.0 SAMJ.>LE ANALYSIS.METHOJ)S AND REQUIREMENTS 

This section. describes_ sample analysis nte~ds and requirements· for the selected laboratory. 
Clien,t agreeinents will be used with the laboratory as IiOCe$Saty to establish any laboratory-
specific requirements. · · 

5~1 LABORATORY 

The Waste Sampling and Characterization Facility is currently the laboratory contnicted to 
perform the: required analysis. An alternate laboratory may be used provided that the · laboratory 
· has an approved _Quality Assurance program that is based oil and meets the requirements of 
DOE/Rt 96-68,,_ Hafiford Analytical Services Quality Assurance 'RequireTTients Document. 

15 



HNF-11208, Rev. 0 

5.2 ANAL YS:iS METHODS ANi> HOLDING TIMES 

Samples shall be analyzed by the methods identified inTable 1. The laboratory shall meet the 
holding times specified in Table l . · · · · 

· 5.3· QtJALrrt CONTROL 

Th~ contracted labo~ory will conduct ail sariiple· analyses utilizing the. El> A or w ashington 
Departinent of.Ecology: accepted quality control practices: An approved Quality Assurance 
Program Plan must be in ·place that is based on and implements the requitements of 

· DOE/RL-96-'68 . 

. 5.4 ANALYSISREPORT 

the labbratoi"y shall provide the·final·~ysis tep6rt within 30 calendar days from sainpl,es· 
arriving a~ the laboratory, unless a qujckerttirnat!Jtmtl'is. ~egotiat~<lona ~-by~ basis. · 
Data will be qualified in the narr~ve or by whig standard laboratory data qttalifiers. · 

5.5 PROBLEMS OR DEVIATIONS FROMANALYSIS METHODS 

Any pro bi ems during analysis ot deviations from the analysis method, including holding time 
. teqwements, must be comtn'w:ricated to the sampling coordinator as quickly as possible. Toe 
ana1ytical laboratory contact shall contact the srunplin:g coordinator to determine the· appropriate 
action to be taken (e:g., discontinue analysis, use an alteniate procedure, continue ailalysis 
despite problems). Pxoblen;is or deviations and a9t:ions tajcen. will be documented and provided to 
the sampling coordinator .. Any deviations from this SAP will be documented in a form:t'or which 
EPA review arid approval can be obtained. . . 

5.6 UNUSED SAWLE'PORTIONS . 

. All unused porti~ns of samples will be disposed of by the'laboratory staff after the fuial results 
· . have beeii reviewed and accepte4 by the sampling.coordinator and.L Wl?F . . . 

. . 

. 6.0 DATA EVALUATION 
. ·. .• 

The SNF Project and WMP Waste Services will eval~ the data collected under this SAP and 
complete the ETF waste profile based on the resuits; . Analysis results will be forwarcled to the . 

. WMPLWPF. ·.The LW'PFacceptance p~rsomiel will .~valuate the data collected under this SAP 
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. . . . .. 

. . . . . . 

. . to ensure that th~ tERF/ETF waste acceptance ¢rlteria are met,and give final apptovalfot 
a,cceptalice of the -Waste stream. 

7.0 RECORDS 

. . . . 

All records generated during this sampling and analysis catnp&ign (e.g., field notes, radiological 
surveys) will be managed per project Records Inveritofy Disposition Schedule. · · 

~ . . . . .. . . . . 
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