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FORM3 
DANGEROUS WASTE PERMIT APPLICATION 

J•OR Of'FIClAL USE ONLY 
Date Received 

lmonth/ da / vcir 

ll. FIRST OR REVISED APPLJCATJON 

Commeats 

21 6-U-12 Crib 
Rev. 4, 07/01/2002, I of9 

I. EPA/State l.D. No. 

W A 7 8 9 0 0 0 8 9 6 7 

Place an "X" in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submitting for 
your facility or a revised application. If this is your first application and you already know your facility's EPA/STA TE I.D. Number, or If this is 
a revised application, enter your facility·s EPA/ST A TE I.D. Number in Section I above. 
A. Flnt Appllcatton (place an "X .. below and provide the appropr.iate date) 

0 1. El.isling Faclllty (See instructions for 
ddinition of "cxisting .. facility. Complete item below.) 

0 l. New f'arllity (Complete item below.) 

Ll!Q.Jo3° ~ ~ *for existing facili1ies, provide the 
l__Q.LJ L..B....J ~ dale (mo/day/yr) operation begun 

or the dale construction commenced. 
(use the boxes to the left) 

--rhc date construction oftbe Hanford Facili commenced 

MO For new faci lities, provide ihe 
date (mo/day/yr) opetation 

began or i.o expected 10 begin 

B. Revised Application (Place an "X" below and complete Section I above) 

t8J t. Facility wan Interim Status Permit 181 2. Facility has a Final Permit 

m. PROCESSES - CODES AND DESIGN CAP ACITIF.S 
~ &om the Jilt of~~ below thal ~1 descril>ft nd> p,oce$$ Ii> \le uted Ill lhc lil.1J1j~. Tn Ii- att rn,vidtd 1hr alleri~ 

11«dcd, cnl&'t tho codm(") in ti»~ provided, Jf .,,._,,.. Jl'ill he ui,edthat i• llOI illdudedHI ~ litt or~ below, !.hen delteribc lhe 
' tyJ 111 t!K--,,- prc,wid.,~ 011 the(~ lll-C}. 

1 oach~ aicered itl column Ae111«1bt .. ty:oftM •-· 

J '. 

2. llnrl wt.f•u l!1' cad, 1Ull()unl (llltml m cnfomti 0(1 ). eoter t~ code from lbe Ji>,t.,f 111111 - cocb l>clow liul Jti,cribc,i lbc uni I or-- ....:d. 
Olly tlk, imi• of~ daar .-e li#ed below .,_,«l I><:~ 

RA.CE: 
CMlllin« (bam,I. dnm:I. a.:.) 
rank .• 
W8$tepik 
SUifa« lmpoundmcnt 

DISPOSAi,: 

lnjectinn ,-,;II 
L.uldtill 

I aud 1pplica1im1 

~J!~I " 
... Surf~ ID,PO~ 

;EATM&N1': 

Tank • 
Stltface m,p.ni,~ 
lnci..eralor 

FROCESS PROCESS CODE 

TOI 
Till 
ll'>J 

OtltL'f (•Ille wrpltyoical, clwmie•l, thmn:.I or b1olugial lh.-..m.::nt 
p~ not occurring in tank~, \lllmlCc im~undmcnu or 

T04 

iiici~ralort. o-..t)c the pro.:.- in d11> llf)Qcc provided; Section lll-C.) 

IJnit •f Measure Uillt er Mea.sure CMe · Unit •f Measure Unit of Mea!IIIN Code 
OIIJIOI).~ .... ---··-·····-•;:.:;. •••• ,'. ......... - ....... G Liler8 P.cr Day ......................... _.., ....... - ... V 
Litcn. .......................... ,,.. .;' ................... L 
Cubic Yatds .. ,_ .................... -. ... 1 .................. 'Y 

Tons Per Hour ........... ~ ............ -·····-····-= D 
Meitic Toot Per Hour ... ..:;., ............... ...... ... W 

Cubic Mc:cm ...................... '..., .... ,, ............. .,,C a..lloos PerHOllt ._ .... , .................. ...... _z .. E 
Gallon.~ Per Day .......................................... , U Liti:rs Per Hour .... ,--............ .................... H 

ECY 0J0.JI Form 3 (Rev. 7/97) 
• Add per request of Washington State Department of Ecology (0 I /200 I) 

A-2 

AFPltotJUA TE USITS OF MEASURE FOR 
rrma:ss m:.'-IGN CArACrTY 

Gall.- or liter.< 
<.i.tloni or liter,. 
('ubi( yards Of ad,i(: ~ 
GallOU$ nr liiers 
Cubic~ on-ubic nwtcn.• 

C-..tllfflllm-.lilen< , 
Acrc•ie.t .(iii, volumo !hat would ,:.wcr one -
to a l)eptb·.ot-f00tJ tlr bccta,_t« 
Aemi«hci.'l!ITC& . 
GaUom pq dly or liten. ~ day 
ClaJtol!s or lilm 

a.lions per day or liters J>10f day 
Gellon. po,r day or liters per doiy 
,._ per hour or lll<'tric: IOnal per lwur. galwr,,i 
per MIit" or litc,s r,:r- hour 

C.a11u"" p:r day or lt11;r,, p,T daoy 

Unit of Menur.e Unit oU{easure Cede 
Acre-'Feec ..... ..,.. ..................... m .............. -A 
Heciam-Mc:tcr ···--···•-···-···· ........ ~,··,..-,_f .e>~-.-> ...................................... , ...... B 
Hec:tan:s , .... .:,. .............. ~········:--··--· ···"· ..... Q 
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Ill. PROCESS- CODES AND DESIGN CAPACITIES (continued) 

216-U-12 Crib 
Rev. 4, 07/01 /2002, 2 of9 

Example foT Cempleting Section m (shown in line nwnber.; X-1 and X-2 below): A facility has two storage tanks; one tank can 
hoW 200 gallons and the other can hold 400 gallons. The facility also has an incinerator that can bum up to 20 gallons per hour. 

Line A. PTocen Code B. Process Desl2n Capacity 

No. (from fut above) 1. Amount (Specify) 

1 D 8 1 50,000 u 
2 

3 

4 

5 

6 

7 

8 

9 

10 

C. Space for additional process et1des or for descrlbinz: other proceu (codr "T04''). Fer each process entered here Include design capacity. 

081 

The 216-U-12 Crib was used to dispose of UO3 (uranium-oxide) Plant corrosive process condensate. The 
216-U-12 Crib, a percolation unit, was designed to receive mixed waste from the UO3 Plant for approximately 5 minutes 
every hour, 100 gallons (379 liters) per minute, and to dispose of the process condensate by percolation into the soil 
column. 

Process condensate discharges were considered only a dangerous waste because of corrosivity caused by UO3 Plant 
operations. After January 1987, process condensate administratively was controlled to prevent corrosive dangerous 
waste discharge to the 216-U-12 Crib. The unit continued to receive process condensate until the crib pipeline was cut 
and permanently capped on January 30, 1988. The 216-U-12 Crib will be closed under interim status. 

ECY 030-31 Form 3 (Rev. 7197) 

A-3 
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216-U-12 Crib 
Rev. 4, 07/01/2002, 3 of 9 

IV. DESCRIPTION OF DANGEROUS WASTES 

A. Dangerous Waste Number - Enter the digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle 
dangerous wastes which are not listed in Chapter 173-303 WAC, enter the four-digitnumber(s) that describes the characteristics and/or the toxic 
contaminanl~ of those dangerous w-ates. 

B. Estimated Annual Quantity - For each listed waste entered in oolumn A, estimate the quantity of that waste that will be handled on an annual 
basis. For each characteri~c or toxic contaminant entered in column A, estimate the total annual quantity of all the non-listed waste(s) that will 
be handled which possess that characteristic or contaminant. 

C. Unit of Meuure - For each quantity entered in column B enter the Wlil of measmc code. Units of measure v.hich must be used and the 
appropriate odes are: 

ENGLISH UNJT OF MEASURE 

Pounds 
Tons 

CODE 

p 
T 

METRIC UNIT OF MEASURE 

Kilogram~ 
Metric Tons 

CODE 

K 
M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure 
taking into account the appropriate density or specific gravity of the waste. 

D. Proce5$es 

1. P~Codes: 

For listed dangerous waste: For each listed dangerous waste entered in column A select the code(s) from the ru.1 of process codes contained in 
Section Ill to indicate how the waste will be stored, treated., and/or disposed of at the facility. 

For non-listed dangerous wastes: For each cbaracteristic or toxic contaminant entered in Column A, select the code(s) from the list of process 
codes contained in Section m to indicate all the·processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes 
that possess that characteristic or toxic contaminant 

Note: Four spaces are provided fur entering process rodes. If more are needed: l I) Enter the fust three a.~ described above; (2) Entef •ooo• in 
the extreme right box of item IV-DO); and (3) Enter in the space provided on page 4, the line number and the additional code(s). 

2. Process Description: If a code is not li~ted for a proci:s.~ that '1<ill be used, describe the process in the space provided on the form. 

NOTE: DANGEROUS WAS TES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that can be 
described by more than one Waste Number shall be dcscnbed on the form as follows: 

1. Select one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B, C, and D by 
estimating the total annual quantity of the waste and describing all the p.roccsses to be used to treat, store, andior dispose of the waste. 

2. In column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In column D(2) on 
that line enter "Included with above• and make no other entries on that line. 

3. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste. 

Example for completing Section IV (shown in line numbers X-1 , X-2, X-3, andX-4 below)• A facility will treat and dispose ofan 
estimated 900 powids per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will ttcat and dispose 
of three non-listed wastes. Two wastes arc corrosive only and there will be an estimated 200 pounds per year of each waste. 

Line A. Dangerous Waste No. 
No. (e/f!er rode/ 

ECY 030-J I Form 3 (Rev. 7/97) 

B. Estimated Annual 
Quantity ofW aste 

C. Unit of Measure 
(elller rode) 

A-4 

D. Processes 

1. Process Codes 2. Process Description 
(if a rode ia not mtl!red in D(l)) 
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IV. DESCRIPTION OF DANGEROUS WASTES (conmi11eil) 

Linc A. Dangerous Waste No. 8 . Estimated Annual C. Unit of Measure 
No. (elllUcode) Quantity of Waste (enter code) 1. Process Codes 

(enler} 

1 D 0 0 2 4,454,000 p D81 
2 
3 
4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 

39 
40 

ECY 030-31 Fomi3 (Rev. 7/97) 

A-5 

216-U-12 Crib 
Rev. 4, 07/01/2002, 4 of9 

D. Processes 

2. Process Description 
(if a code i.• not entu,J in D(1)) 

Percolation 
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IV. DESCRIPTION OF DANGEROUS WASTE (coatia• ed) 

E. UK tllis apace to lilt addltloaal procea codes from Section D(l) en pace 3. 

216-U-12 Crib 
Rev. 4, 07/01/2002, 5 of9 

The 216-U-12 Crib was used to dispose of corrosive (0002) UO3 Plant process condensate until January 1987, at 
which time administrative controls were implemented to neutralize the concfensate before discharge. Waste 
consisted of process condensate off-gasses from the production of UO3 powder from uranium nitrate hexahydrate 
solutions. When the plant was operating, the pH of this waste ranged from 0.5 to 1.5. 

When the UO3 Plant was shut down for periods, the pH of the process condensate ranged from 2.0 to 4.0. The 
.UO3 Plant has been shutdown pennanently and no process condensate Is being discharged to the 216-U-12 Crib. 
Past process rates show that approximately 1,700,000 gallons (6,440,000 liters) per year of process condensate 
were disposed in the 216-U-12 Crib. 

V. FACJLDTY DRAWING Refer to attached drawing(1). 

All existing facilities must include in the spac:e provided on page 5 a scale drawing of the facility ( see instructions for more detail). 

iVJ. PHOTOGRAPHS Refer to attached photograph(s). 

All existing facilities must include photographs (aerial or groimd-level) that clearly delineate all existing SU'U~urcs; existing storage, tmllmmt 
and disposal areas; and sites of future storage, treatment or disposal areas (see instructions for more detail). 

VU. FACILITY GEOGRAPmC LOCATION This information is provided on the attached drawings and photos. 

LATITUDE(~, minutu, cl seconds) LONGinIDE (degt't!eS, minutes, cl seconds) 

HHH HHH 
vm. FACU.ri'Y OWNER 
llD A. H the facility owner is also the facility operator as listed in Section VD on Form I, "Gcnc:ral Information," place an .. JC' in the box to the 

left and skip to Section IX below. 
B. If the facility owner is not the facility oJ)Cl'B1or as listed in Section VD on Form 1, complete the following items: 

1. Name of Facility's Legal Owner I 2. Phone Number (arm rode cl no.) 

I 
3. Street or P.O. Box I 4. CityorTown I 5. St I 6. ZipCode 

I I I 
IX. OWNER CERTIFICATION 

I anifj, untkr J¥1Ul}ty of /Dw 1/uJI / /taw personally euu,,lit«/ and am fomilior wiJ/t 1M hrfomu,tion n,J,miaetf bl tJlis and oH auaduJ tloauM.1111; and wu btul!d 
on my inquiry of lJ,oae bidlvidMo/1 ""1Ma"1tely respo,,siblefor oh~ 1M ~ I bdi- t1,o1 tM ~etl lnfomuman is t,w, at:t:llrtlle. and comp/&. 
I°"' _,. that wn ore signi/lCOJIJ pmaitia for IIUbntJUing false infom,alioll, tnc/udJ,,g J/uloouiblllty of frM and imprt,Mlffffll. 

Name (print or type) -(/4WJL-- o.teSigned 
Keith A Klein, Manager 

1/2(11-U.S. Department of Energy 
Rlchland Ooerations Office 

X. OPERA TOR CERTinCATION 
I certljy IUldu penalty of law t/tat I "4w penonally aantiMtl and a111 fa,nlllar wttA 1M blfonnaJion &Ubmilkd In diu and oll anacluld "-1:s, and tltol baud 
on 111.)1 inquiry of diou iNli'lliduah inultltdillt1t/y 1ffpOIISibl~ for oblaining IM .infonnation, I bdiele that t/te lllbn<inal blfo,molioll Is"""· ~ and complele. 
/ °"' aware tho1 tJiere are sigllifieonJ pa,oltla for submiulngfolse 111/onMlion. lncWlng t/te possibility of jiM and bnprlsonmau. 

Name (Print Or fype) Signature Date Signed 
See anachrnent 

ECY 030-31 Fonn 3 (Rev. 7i97) 

A-6 
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· X.OPERATORCEllTIFICATION 

216-U-12 Crib 
Rev. 4, 07/01/2002, 6 of9 

I certify 1111der penalty of law that I have personally examined a11d am familiar with the information submitted in this 
and all attached documents, and that based on my inquiry of tlwse individuals immediately responsible/or 
obtaining the information, I believe that the submitted information is true, accurate, and complete. I am aware that 
there are significant penalties for submitting false information, including the possibility of fine and imprisonment. 

Owner/Operator 
Keith A Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

Co-o~{ 
E. Keith Thomson 
President and Chief Executive Officer 
Fluor Hanford 

ECY 030-31 Form 3 (Rev. 7/97) 

Date 

f-30-oz_ 
Date 

A-7 
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216-U-12 CRIB SITE PLAN 
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216-U-12 CRIB 

POLYETHYLENE---'\ 
aAftllllll 

SECTION A-A 

For conveniorus, •pply the following: 

Feet to meters-muldply feet by 0 .3048 
lndws to centlmeter•-• nultiply inches by 2.54. 

ECY 030-31 Fonn 3 (Rev. 7/97} 
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~A 
150ft 

100 II 

f+A 

PLAN 

216-U-12 Crib 
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FORM3 
DANGEROUS WASTE PERMIT APPLICATION 

t"OR OFl'JCL\L OSE ONLY 
Application Date Received 
A cd (month/ da / Comments 

11. FIRST OR REVISED APPLICATION 

216-A-10 Crib 
Rev. 4, 07/01/2002, 1 of 10 

1. EPA/State 1.D. No. 

WA7190008967 

Place an "X" in the appropriate box in A or B below (mark one box only) to indicate whether this is the fust application you are submitting for 
your facility or a revised application. If this is your first application and you already know your facility's EPA/STA TE l.D. Nwnber, or If this is 
a revised application, enter your facility•s EPA/STA TE I.D. Number in Sectioo I above. 

A. Flnt Appllaitlon (place an "X" below and provide the appropriate date) 

D L Exldine Facllity (See instructions for 
definition of"existing" facility. Complete item below.) 

0 2. New Facility (Complctc item below.) 

Ll!Q_J
03
o 00 ~ •For existing fucililics, provide the 

L£!._J LJLJ ~ dm (m<>'day/yr) operation began 
or the date comtruclion commc:nced. 

(use the boxes lo the left) 
~ date com-truction of the Hanford f acili commenced 

MO For new facilities, provide the 
date (mo/day/yr) operation 

began or is c~pected lo begin 

B. Rmsed Application (Place an "X" below and complete Section I above) 

1811. Fadllty has an Interim Stam Permit 1812. Facility has a Final Permit 

W. PROCESSES - CODES AND DESIGN CAPACITIES 
A.·......_ Oidt- l!nlcr the coc1e &n tlae Jill of~ aicb, l,dow that be!II dcsaii- cxb proc:esa lObc -4 at lbe facility. Ten lita are provi'dcd fot ~ 
~ Jfnmn: li-•re needed, tnicr1Mcodlll{a) iA1he.-pnwidecL If o ,-wm be IIM:dlhal i.11111 indudcd.lndieliJtofcodn liclaw.thco~~ 11,e 

:. ..-,.-(~lb.~~) uiiltica,- pro11idw• lhc (Section uu:,. 
~ rr.ee .. l>c1ip Capadey - 1 ..._. in colum1l A enscrthe capacity of d.-pn,c:os. 

I.~;;.~- , 
2. lhlito(ldeasln - Form: .-i en1cml illa>lllmll D(l),entcrlhelllldc 6ool lheli51 of unit~~ l,cl41wtht.(itc,cribea the Ul!il ofniclmlN: IIICd. 

Olllylhc unit,;c,f--tba1 are 1is111d Wow mould~ llled. 

~TORACE: I' 
C.--mor (ha~:clmnl, CII::.) 
Tmk ' . . 
Waste.pile 
Sw(acei~ 

DISPOSAL: 
Injection well 
Lalidfill 

Land applit:llliun 
o«andi..,_J 
Surfact impollll<lmfflt 

1'R~TMENT; .. · 

,,,'f•~ .# • : • 

1c' · ~ lmpoundment · , , , 
~- ,.... ,. • i. 

t·,,, 

l'Rc.>a:SS COPE 

TOI 
T02 
T03 

O!hcr (UIIC fur j,hy,,,~,.1, eb.:mical, thenl'J:&I or hiukiJpcol ll\!abni:111 
pn>cOIIIICS not~ in tanb, ufxe mipoundmeru or 
1nciofta1on, lMcribc 1bc proc- in 1hupacc providiod;~on .W--C .) 

Ulllt ef Muaun Unit of Meagre Code 

Gallons .... __ ,.._ •. -. •-·---····•· .. ·•·~···············"··0 
Lit«s ................ , ............................. , .. L 
Cubic Yards. ...........•............... ·-·····••.-•··-- Y 
Cubic Meten.-··-·-······-· .. ······-···-·· . --·-C 
Gallon,; Per Day.,_ ............ ~ .. .,,. .. _ ............. U 

ECY 030-31 Fonn 3 (Rev. 7/97) 

• Unit 110ftflllre Unit of Measurt Code> , 
ti1er1 Per Day-· .. --·-·--················••..-... V n 
T~ Per Hour .. " ........................................ .D 
Metric Tons Per Hour ............................... W 
·GatJans Per Hour ··- ···········--·-· .. ··--··,..E 
Liters Per Hour ................ , ... -. ........... ,; ..... H. 

• Add per request of Washington State Department of Ecology (0 I /200 I) 

A-12 

APPROl'RIATE lJNlTS OF MEASURE fOR 
PROCI\SS PF.SIGN CAl'ACIT\. 

C",alton.orlitm · 
(iall- o, litcn 
Cubk,-tol"cubicllll'lcn 
o.llonaorli1m 
Cubic yai-il& or r:tibic llM;lcft• 

C".allono cir .litera 
Am-feel tlbo Wll1tn1<1 thal would 0111« - ktt 
toll Ol:plb of-foot) llf hectare._ 
Act"'lorbcclan=a 
aui- perdiyorli- pn Jay 
Oallon& or Ii~ 

Oa1lons pe.r day er llt0!$ per day 
Gallons per clljy tir l:itcra per day 
T- .Pff """'ror meuic IUIW pa how. gallo1111 
~ hoar or liien per hour · 

Cllllluno p,:r diiy or lii.:ra per Joy 

Unit or Measure Unit of Measure Code 
Actc-Feel .. ~ ... H•-'••·············;, ... ::1: .......... A 
Ha:tarc-Mctcr ........ •--··-········~·······--···· f 
Acus .......... .............................. .' .......... .B 
Hc:ctarcs ................. -................................. Q 
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216sA-10 Crib 
Rev. 4 , 07/01/2002, 2 of IO 

., (co tin 

Example for Completing Secdon m (shown in line numben; X-1 and X-2 below): A facility has two storage tanks; one tank can 
hold 200 gallons and the other can bold 400 gallons. The facility also has an incinerator that can bum up to 20 gallons per hour. 

Line A. Proct&s Code D. Process Dcsli,i Capacity 
No. (from list IU}Ove) 1. Amount (Specify) 

1 D 8 72,000 u 
2 
3 

4 

5 

6 

7 
8 

9 

10 

C. Space for additional proces.~ codes or for desc:rlblnll other process (codt "T04"). For each promis entered hert Include desil?D capacity. 

D81 

The 216-A-10 Crib was used for the disposal of the process distillate discharge (POD) from the plutonium-uranium 
extraction (PUREX) process. The 216-A-10 Crib received the corrosive/mixed waste POD at an average flow rate of 
60 gallons (227 liters) per minute. The 216-A-10 Crib was a percolation unit designed for the disposal of liquid wastes 
by way of the soil column. The process design capacity for the 216-A-10 Crib was 72,000 gallons (272,500 liters) per 
day. The 216-A-10 Crib has not received waste since March 1987, and will be closed under interim status. 

ECY 030-3 I Form J (Rev. 7i97) 
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216-A-JO Crib 
Rev. 4, 07/01/2002, 3 of JO 

IV. DESCRIPTION 01• DANGEROUS WASTES 

A. Dangerous Waste Number -Enter the digit nwnber from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle 
dangerous wastes which are not listed in Chapter I 73-303 WAC, enter the four-digit number(s) that describes the characteristics and/or the 10xic 
contaminants of those dangerous Wdstes. 

B. Estimated Annual Quantity - For each listed waste entered in column A, estimate the quantity of that waste that will be handled on an annual 
basis. For each characteristic or toxic contaminant entered in column A, estimate the total annual quantity of all the non-listed waste(s) that will 
be handled which possess that characteristic or contaminanl 

C. Un.It of Measure - For each quantity entered in 00lumn B enter the unil of measure code. Units of measure ,,1bich must be used and the 
appropriate odes are: 

ENGLISH UNIT OF MEASURE 

Pounds 
Tons 

CODE 

p 
T 

METRIC UNIT OF MEASURE 

Kilograms 
Metric Tons 

CODE 

K 
M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure 
taking into account the appropriate density or specific gravity of the waste. 

D. Processes 

I. Process Codes: 

For listed dangerous w.iste: For each listed dangerous waste entered in column A select the code(s) from the list of process codes contained in 
Section III to indicate how the waste will be stored, treated, and/or disposed of at the facility. 

For non-listed dangerous wastes: For each characteristic or wxic contaminant entered in Column A, select the code(s) from the list of process 
codes contained in Section Ill to indicate all 1he processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes 
that possess that characteristic or toxic contaminant 

Note: Four spaces are provided for entering process codes. If more are needed: (1) Enter the first three a~ described above; (2) Enter •ooo• in 
the extreme right box of itcmIV-D{l); and (3) Enter in the space provided on page 4, the linenwnber and the additional codc(s). 

2. Process Description: If a code is not listed for a process that will be used, descn"be the process in the space provided on the fonn. 

NOTE: DANGEROUS WAS TES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUMBER· Dangerous wastes that can be 
descnbcd by more than one Waste Number shall be described on the form as follows: 

l . Select one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B, C, and D by 
estimating the total annual quantity of the waste and describing all the processes to be used to treat, store, and/or dispose of the wasic. 

2. In column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In column 0(2) on 
that line enter "Included with above" and make no other entries on that line. 

3. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous waste. 

Example for completing Section IV (shown in linenwnbers X-1, X-2, X-3, and X-4 below)• A facility will treat and dispose ofan 
estimated 900 poUDds per year of chrome shaving,~ from leather tlllJTling and finishing operation. In addition, the facility will treat and dispose 
of three non-lisied wastes. Two ,1:astes are corrosive only and there will be an estimated 200 pounds per year of .:ach waste. 

Linc A. Dangerous Waste No. 
No. (e111er rode) 

ECY 030-31 FormJ (Rev. 7191) 

B. Estimated Annual 
Quantity ofWaste 

C. Unit of Measure D. Processes 
(el'.Jerrodtt} 1-----------~------------t 

I. Process Codes 
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IV. DESCRIPTIO N OF DANGEROUS WASTES (co11till11d) 

Linc A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure 
No. (entu code) Quantity of Waste (ent,:rcode) I . Process Codes 

(enler) 

1 D 0 0 2 138,096,000 p 081 
2 
3 

4 .. 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 

35 

36 
37 
38 
39 
40 

ECY030-31 Fom13 (Rev. 7/97) 
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D. Processes 

2. Process Description 
(if a rode i.• n,Jt·en~r«J /11 D(I)) 

Percolation 
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216-A- 10 Crib 
Rev. 4, 07/01/2002, 5 of 10 

IV. DESCRIPTION OF DANGEROUS WASTE (continued) 

E. Use tbll space to list additional process codes from Section D(l) on page 3. 

The 216-A-10 Crib received POD, which is an acidic waste stream generated from two product concentrators In the 
PUREX process. The pH of this waste ranged from as low as 1.0 to 2.5 standard units. Thus, this waste was a 
corrosive mixed waste. Approximately 138,096,000 pounds (62,640,345 kilograms) of waste were disposed of in 
the 216-A-10 Crib in 1986. 

~ 

-
V. FACILIITV DRAWING Refer tQ attached drawing{s). 

All existing facilities JDllSt include in the space provided on page S a scale drawing of the facility ( see instructions for more detail). 

VJ. PHOTOGRAPHS R.efcrto attached photograph(s). 

All existing facilities must include ph«ographs ( aerial or grolDld-levcl) that clearly delineate all existing structure5; existing stomge, treannent 
and disposal areas; and sites of future storage, treatment or disposal areas ( see instructions for more detail). 

VIL FACILITY GEOGRAPmc LOCATION This information is provided on the attached drawings and photos. 

LATin.lDE (degrees, minutes, cl seconds) LONGITUDE (degrees, mimnes. & seconds) 

HHH HHH 
VIII. FACILITY OWNER 
IXI A. If the facility owner is also the facility operator as listed in Section VII on Form I, "General Information," place an "X" in the box to the 

left and skip to Section IX below. 
B . . If the faciJity owner is not the faci lity operator as listed in Section VII on Form 1, complete the following items: 

1. Name of Facility's Legal Owner I 2. Phone Number (arm C* & no.) 

I 
3 . Street or P.O. Box I 4. City or Town I 5. St. I 6. ZipCode 

I I I 
IX. OWNER CERTlFICATION 

I cutify Ullder penalty of/aw that 11-e ,-.ona]ly aamwd and amfa,nJ/ior with w infontUJtimi submitted in this and oil Olllldwl ~ . and thaJ basltll 
on my illqtdry of those indMduob ""'-lialely respo,uible for abtaiJIJf18 w infonNation. I bc/je,,e that rl,.e MRnittltll info""'1tion is uw. aca,rate, and co,npkle. 
I t1111 o,win that then ,.,.., sign!f,cant para/ti& for $Jlbmitti1Jg false info,.,,,,,tion. includillz Ip possibilily off= and imprisonment. 

Name (print or type) S;pm<//;1#,/L Date Signed 
Keitt, A. Klein, Manager 
U.S. Department of Energy 1,1/(f;-Richland Oneratlons Office 

X. OPERATOR CERTIFICATION 
I certify UNlo pe,talty of law that I haw personally aamined and dlft familillr wil/t /Jae infornuztion n,b,nitted in t/ti.r and all tJltocMd.dOOlllffflU, llNi tluzt ba.red 
on my illqtdry of dio.re Individuals ilnmediately ruponnble for oblaitting the i1ifor1tllllian, I belie,,e that t/te nJ»nttud infomtaJion i.r lnle, tlCCtl1Ylte, ond co,rq,I~ 
I am aware t/tat there a,:e &ignifiCOJll penalties for submittingfoue informaw,n, including the poslibilily offw and impri.sonment 

Name (Print Or Type) Signature Date Signed 
See attachment 

ECY 030-31 f'onn J (Rev. 7/97) 
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X. OPERATOR CERTIFICATION 

216-A-10 Crib 
Rev. 4, 07/01/2002, 6 of 10 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this 
and all attached docvments, and that based on my inquiry of those individuals immediately nsponsibk for 
obtaining the information, I believe that the submitted illformanon is true, accurate, and C!Jmplete. I am aware that 
there are significant penalties for submittingfaue informanon, including the possibility of fine and imprisonment 

Keith A. Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

E. Keith Thomson 
President and Chief Executive Officer 
Fluor Hanford 

ECY 030-31 Form 3 (Rev. 7/97) 
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216-A-10 CRIB 

SECTION A-A 

0 1111D 1,000 Feet 

0 
150 ---

f«-.appyh I~: 

l'.et tD -~ Mt by 0.3048 
lnc:MS ID ~ lnc:l1u by 2.&4. 
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216-A-10 Cnb 
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PDD WASTE STREAM ORIGINATION 
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216-A-36B Crib 
Rev. 2, 07/01/2002, 1 of 10 

FORM3 
DANGEROUS WASTE PERMIT APPLICATION 

J. EPA/State (.D. No. 

FOR OFFICIAL USE ONLY 
Date Received 

(month/ da / car) 

II. FIRST OR REVISED APPLICATION 

W A 7 B 9 0 0 D I 9 6 7 

Comments 

Place an "X" in the appropriate box in A or B below (mark one box only) to indicate ·whether this is the first application you are submitting for 
your facility or a revised application. If this is your first application and you already know your facility's EPNSTATE I.D. Number, or If this is 
a revised application, enter your fucility's EPA/ST A TE I.D. Number in Section I above. 

A. Flnt Application (place an "X" below and provide the appropriate date) 

0 1. Existing Fadlity (See instructions for 
definition of"c:x.isting" facility. Complete item below.) 

~
03
° ~ ~ *For existing facilities, provide the 

L....QU L.B_j ~ date (mo/day/yr) operation began 
or the date cotisbuclion commenced. 

(111e the boxes to the left) 
*The date coM!rUClion of the Himfonl Facili commenced 

B. Revised Application (Place an "X" below and complete Section I above) 

181 1. Facillty has an Interim Status Permit 

ECY 030-31 Form 3 (Rev. 7/97) 
•Add per request ofWashington State Department ofEcology(0l/2001) 

A-24 

0 2. New FacllJty (Complete item below.) 

MO 

1812. Facility has a Final Permit 

for new faoilities, provide 1he 
dale (mo/day/yr) openolicio 

began or is expected to begin 
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Ill PROCESS- CODES AND DESIGN CAPACITIES (continued) 

216-A-36B Crib 
Rev. 2, 07/01/2002, 2 of 10 

Eumple for Completing Section UI (shown in line numbers X-1 andX-2 below): A facility has two storage tanks; one tank can 
hoW 200 gallons and the other can hold 400 gallons. The facility also has an incinerator that can bum up to 20 gallon.~ per hour. 

Une A. Process Code 
No. (from list above) 

1 D 8 

2 
3 

4 

5 

6 

7 

8 
9 

10 

1. Amount (Specify) 

116,000 u 

C. Space for additional process codes or for describing other process (code "T04"). For each process entered here tndude design capadty. 

D81 

The 216-A-36 Crib, placed into operation in September 1965, was dMded into A and B sections. The A section is the 
first 100 feet (30.5 meters) on the north end of the crib and is bypassed by the process pipe. The A section was closed 
in 1966. The B section was operational from March 1966 to October 1972, and was reactivated in November 1982 for 
the Plutonium-Uranium Extraction (PUREX) Plant restart. Discharges to the B section were stopped in August 1987. 
The mbced waste discharged to the 216-A-36B Crib came from the PUREX ammonia scrubber distillate (ASD) stream. 
The process design capacity for the 216-A-36B Crib was 116,000 gallons (440,000 liters) per day. The 216-A-36B Crib 
will be closed under interim status. 

ECY 030-3 1 Form 3 (Rev. 7/97) 

A-25 



DOE/RL-2000-60 REV 1 

216-A-36B Crib 
Rev. 2, 07/01/2002, 3 of I 0 

rv. DESCRIPTION OF DANGEROUS WASTES 

A. Dangenus Waste Number - Enter the digit number from Chapter I 73-303 WAC for each listed danges-ous wuste you will handle. If you handle 
dangerous wastes which are not listed in Chapter 173-303 WAC, enter the four-digit nurnbm{s) that describes the characteristics and/or the toxic 
contaminants of those dangerous wastes. 

B. Estimaled Annul Quantity - For each listed waste entered in cohmm A, estimate the quantity of that waste that will be handled on an annual 
basis. For each characteristic or toxic contaminant entered in colwnn A, estimate the total llllllual quantity of all the non-listed wastc(s) that will 
be handled which possess that characteristic or contaminant. 

C. Ulllt of Measure - For each quantity entered in cohmm .B enter the wiit of measure code. Units of measure which must be used and the 
appropriate odes are: 

ENGLISH UNIT OF MEASURE 

Pounds 
Tons 

CODE 

p 

I 

METRIC UNIT OF MEASURE 

Kilograms 
Metric Tons 

CODE 

K 
M 

If facility records use any other unit of measure for quantity, the writ, of measW"c mu.,t be converted into one of the required units of measure 
taking into account the appropriate density or specific gravity of the waste. 

D. ProcessH 

1. Process Codes: 

For listed dangerous waste: For each listed dangerous waste entered in cohmm A select the code(s) from the list of process codes C011iained in 
Section m to indicate how the waste will be stored, treated, and/or disposed of at the facility. 

For non-listed dangerous wastes: For each characteristic or toxic contaminant entered in Column A, select the code(s) from the list of process 
codes contained in Section III to indicate all the processes that will be used to store, treat, and/or dispose of all the non-listed dangerous wastes 
that possess that characteristic or toxic contaminant. 

Note: Four spaces arc provided for entering process codes. If more are needed: (I) Enter the first three as descnbed above; (2) Enter •ooo• in 
the extreme right box ofitem JV-D(l): and (3) Enter in the spoce provided on page 4, the line number and the additional code(s). 

2. Proc=s Description: If a code is not listed for a process that will be used, describe the process in the space provided on the form. 

NOTE: DANGEROUS WASTES DESCRIBED BY MORE THAN ONE DANGEROUS WASTE NUM.BER- Dangerous wastes that can be 
descnbed by more than one Waste Number shall be described on the fonn as follows: 

l. Select one of the Dangerous Waste Numbers and enter it in column A. On the same line complete columns B, C, and D by 
estimating the total annual quantity of the waste and describing aJJ the processes to be used to treat, store, and/or dispose of the waste. 

2. In column A of the next line enter the other Dangerous Waste Number that can be used to descnbc the waste. In column D(2) on 
that line enter "Included with above• and make no other entries on that line. 

3. Repeat step 2 for each other Dangerous Waste Number that can be used to descnbe the dangerous waste. 

Example for completing Section JV (shown in line mnnbers X-1, X-2, X-3, and X-4 below) - A facility will treat and dispose ofan 
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. In addition, the facility will treat and dispose 
of three non-listed wastes. Two wastes are corrosive only and there will be an estimated 200 pounds per year of each waste. 

Line A. Dangerous Waste No. 
No. (enter code) 

ECY 030-31 Fonn 3 (Rev. 7/91) 

B. Estimaied Annual 
Quantity of Waste 

C. Unit of Measure D. Processcs 
(enter code) t------------,------------1 

I . Process Codes 
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hlwo moro than 26 wastes to Hat. 

7 

IV. DESCRIPTION OF DANGEROUS WASTES lcontillued) 

Linc A. Dangerous Waste No. B. Estimated Annual C. Unit of Measure 
No. (enter code) Quantity of Waste (enJer code) 

1 w T 0 2 265,000,000 p 081 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 

35 

36 

37 
38 

39 
40 

ECY 030-31 Form 3 (R..,·. 7/97) 
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I . Process Codes 
(enter) 

216-A-36B Crib 
Rev. 2, 07/01/2002, 4 of 10 

D. Processes 

2. Process Description 
(if a code is not enteraJ in D(J )) 

Percolation 
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IV. DMCRIPTION OF DANGEROUS WASTE (continued) 

E. Use tllls space to list addltio• al process cedes from Sectioa D(l) Oil paee 3. 

216-A-36B Crib 
Rev. 2, 07/01/2002, 5 of 10 

The ASD waste stream is a basic byproduct waste stream generated by the ammonia scrubbers during decladding 
operations In the PUREX process. The waste stream came from the coating dissolution stage where ammonium 
fluoride and ammonium nitrate were used to dissolve the zirconium alloy cladding .from fuel elements. Ammonia 
gas was produced as a byproduct during this reaction. The gas stream from the dissolver was scrubbed with water, 
which absorbed and reacted with most of the ammonia to form liquid ammonium hydroxide. This waste stream was 
l,ent to the 216-A-36B Crib for disposal. 

This waste was determined to be a state-0nly toxic waste (WT02) under the Washington State Department of 
Ecology's waste mixture rule becau~ the concentrations of ammonium hydroxide were in excess of 1 % by weight. 

V • .FACILIITY DRAWING Rcfa- to attached drawing(&). -
All existing facilities must include in the space provided on page 5 a scale drawing of the f.icility (see instructions for more detail). 

VI. PHOTOGRAPHS Refer to attached pboto=hl,). 

All existing facilities must include photographs (aerial or groUDd-level) that clearly delineate all existing structures; existing storage, treatment 
and disposal areas; and sites of future storage, ~t or disposal areas (see instructions for more detail}. 

VIL FACILITY GEOGRAPWC LOCATION This information is provided on the attached drawinp and nhotos. 

LA TinIDE (degrees, minuus, & seconds) LONGITUDE (tkg,tt.s, minules, &: seconds) 

HHH HHH 
VUL FACILITY OWNER 
IZI A. If the facility owner is also the fiu:ility operator as listed in Section VII on Form 1, "General Information," place an "X" in the box to the 

left and skip to Section IX below. 
B. If the facility owner is not the facility operator as listed in Section VII on Form I, complete the following items: 

1. Name of Facility's Legal Owner I 2. Phone Number (arttz code & 1to.) 

I 
3. Street or P .0. Box I 4. City or Town I s. St I 6. ZipCode 

I I I 
ix. OWNER CERTIFICATION 

I certify .lldu poalty of lllw thal I 1iaw penoNl]/y all1lliMd and 11111/tunilillr wilh tlte iniol'fMliOJt ffllmtitud ill this ONI oil ml«Md ~ . and that baud 
on "'Y INpury of tltose illdividrulls illlm«liate/y rupo,uible for obtaining the urfimnalion, I beliet>e tl,at the :sulmtiued inforn,atio11 i1 trve, oca,rate, twl compkte. 
I 4111 aware tl,at tkre are s/gtltjictJIII pmalda for submlltbrgfaue llrfontlllllon, illc/vding tlte POUibll/J:y of JIM and flllpfUOlflflDIL 

Name (prllll or type) 

~-!UIAt!L-
Date Signed 

Keith A. Klein, Manager 

i;/4;-U.S. Department of Energy 
Richland Operations Office -X. OPERATOR CERTIFICATION 

I certify u11do ,-ally of law that l liaw penona/Jy all1lliMd and am fl1llfilillr with tlie infonnatio11 n,b,,,/Jted ill lliis and a/I oltoclted dOCWflOIU, and that bm«l 
Oft "'Y hrquJty of tliose btdlvfdtuJ/s IIIUMdiate/y rupolllible for obtaW,w the i,ifonnotion. I believe tfiat lh4 Sllbm/Jted illfol'JIUllion is l1We, ocauate, and a,,,,plele. 
J 4111 aware that tMll are l/gtlifictutt potaltie, for sub,,tittingfaln illfo"""1ion, ill eluding rhe pouibllity o/flM a,,d hrtpmonlflelll. 

Name (Print Or Type) Signature Date Signed 
See attachment 

ECY 030-3! Form) (Rev. 7/97) 
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X. OPERATOR CERTD'ICATION 

216-A-36B Crib 
Rev. 2, 07/01/2002, 6 of 10 

I certify under penalty of law that I have penonally examined and am familiar with the information submitted in this 
and all attached documents, and that based on my inquiry oft/u»e individuals immediately responsible/or 
obtaining the information, I believe that the submitted information is true. accurate, and complete. I am aware that 
there are signtficant penalties for submitting false information, including the pouibility of fine and imprisonment. 

Keith A. Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

Co-operator 
E. Keith Thomson 
President and Chief Executive Officer 
Fluor Hanford 

ECY 030-31 Form 3 (Rev. 7/97) 

Date 
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216-A-36 A AND B CRIBS 

SECTION A-A 

Feet to meters-multiply feet by 0.3048 PLAN 
lnc:hea to ~ultiply Inches by 2.54. 

ECY 030-3 I Fnm1 3 (Rev. 7/97) 
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216-A-36B Cnb 
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· C. IPACE FOIi A00rT1CINAL PROCEii CODES 011 FOR 0ESalllltG OlM&l l'ftOCPS .._ •104 •1. FOIi EAQt PIIOCPI ENTiND HBIE ltQ.U0£ DDIGN CAl'Ac:rrv 
Si. . 

The 207-A South Retention Basin (207-A Basin), which also is known as the Process 
Condensate (PC) Basins 1, 2, and 3 (i.e., PC-1, PC-2, and PC-3), began operation in 
March of 1977. The 207-A Basin consists of three concrete cells (S04), each with a 
264,979-liter (70,000-gallon) design capacity for a total capacity of 794,937 liters 
(210,000 gallons). All three cells were coated to prevent constituents fr011 
penetrating the-concrete. The 207-A Basin was used for the interim storage of the 
242-A Evaporator process condensate to allow for supling and analysis before the 
condensate was discharged to the 216-A-37-1 Crib for final disposition. Discharge 
of 242-A Evaporator process condensate to the 207-A Basin was terminated -on 
April . 12, 1989, when it was detenained that the 242-A Evaporator process condensate 
contained mixed waste regulated under Washing~on Administrative Code 173-303. The 
207-A Basin was emptied and 1s no longer used to receive or store mixed waste. The 
207-A Basin will remain out of serv1.ce and will · be closed . Closure activities for 
th~ 207-A Basin are in the planning phase. · 
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IV. 0~ Of< OANCIBIOUS WAITU la-'1 
use TIIIS ll'ACI TO ADOfflONAL P'IIOCISS CODES P110N IE DlltOIHA•E:a. 

OOE/RL-BB-21 
207-A South Retenti~n Basin 
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The 207~ Basin was taken out of service on April 12, 1989, emptied, and no 
longer receives or stores mixed waste. A description of the mixed waste 
residue at the 207-A Basin follows. 

The 24Z-A Evaporator process condensate is regulated -as mixed waste because 
the waste is derived fr011 a waste containing spent halogenated and 
nonhalogenated solvents (FOOl, FOOZ, F003, F004, and FOOS), and for the 
toxicity of 1111110nia (WTOZ, state-only, toxic, dangerous waste). The estimated 
annual quantity of dangerous waste (Section IV.B.) of 793,469 kilogrlllS 
(1,749,300 pounds) represents the maximum operating capacity of the 
207-A Basin, and a specific gravity for the waste of 1.0, when the basin was 
operational. 

,,.......,. ...... _ ............... _...,..... --- ·-............. ,.__,,... __ ,.,_ .... _ 

YI. PHOTOOMrltS 
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X, OPERATOR CERTIFICATION 

DOE/RL-88-21 
207-A South Retention Basin 

Rev. 2, 10/01/96 
Page 5 of 7 

I certify under penalty of law that I have personally ex111ined and am 
familiar with the infomation submitted in this and all attached documents, 
and that based on my inquiry of those individuals imediately responsibJ.e 
for obtaining the infomation, I believe that the submitted 1nfomat1on 1s 
true, accurate, and complete. I III aware that there are significant 
penalties for submitting false infomation, -including the possib111ty of 
fine and imprisonment. 

er pera or 
John • Wagoner, Hanag 
U.S. Department 'of Energy 
Richland Operations Office 

H.J. Hatch, 
President and Chief Executive Officer 
Fluor Daniel Hanford, Inc •. 
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FORM3 
DANGEROUS WASTE PERMIT APPLICATION 

FOR OPFJCIAL USE ONLY 
Date Received 

month/ da / vcar 

II. FIRST OR REVISED APPLICATION 

Comments 

216-A-37-1 Crib 
Rev. 3, 07/01/2002, 1 of8 

I. EP A/Stllu I.D. No. 

W A 7 8 9 0 O O a 9 6 7 

Place an ~x" in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submitting for 
your facility or a revised application. If this is your first application and you n.lrcady know your tiu:ilit)~s EPA/STA TE l.D. Number, or lf this is 
a revised application, enter your facility·s EPA/STA TE I.D. Number in Section I above. 

A. First Application {place an "X" below and provide the appropriate date) 

• 1. EJ.isting Facility (See iJL~tructioos for 
definition of"c:xisting" fncility.·Complete item below.) 

D l. New 1·acility (Complete item below.) 

PW9 OFD 22 1943 
*for existing facilitics. pmvidc the 

d:ttc (mo/day/yr) operation began 
or the date construction commenced. 

(use the boxes lo the left) 
*The date construction of the Hanford Facili commenced 

MO for new facilities, pnnide the 
date (mo/day/yr) operation 

began or i• elJl"Cll'd lo begin 

B. Rnised Application (Place an "X" below and complete Section I above) 

181 J. Faclllty bas an Interim Stat1ls Permit [81 l. Faclllty has a Final Pe.rmit 

m. PROCESSES - CODES AND DESIGN CAP ACITlES 
.\. Pnceu Cede -1:lnlCrlbe code lrom lhc Ida ofpn,cc,;s oodc, below that ba1 <b.'lil,cs eech,--.., IN: lad al lbe lacilily. Tm linrs 11tt prollidtd forCDICriag 

coJe,,,. If IIIOl'll lirieil ..-e ~ _, lhc coda(•) ,n lhc ~ provided. If• rmc- '!rill he u.,ed lhal ;,, ...i ioclurlcd in !he lisi or cocln below. lhcn detcribe !he 
...- (iacludi11& ils dmfllll capacity) in the llp•c:c pmvidtid no the (Semon llJ.C). 

8. p,.._ ~ Capacity - Yor cadi CO<lc cnlel'td in column A cnie,, lbt ,:apacity of the p-. 

I , M!OuPl · "'-~--'-
2. Uni1 of M-- For each amount entered in column B( I).~ the~ m,)1111bc li$1 ofllllit - co4et hd- Iha.I de,ieribft ts unit of~ Uied. 

Olllydw 111111aof-..n..., an1 Ii~ bc,low;r,bould l,c, 1&W<.l 

STORAGE: 
CQ111ain«(ba,:m, drum.&.) 
J;ank 
Wutopile 
Surface impoundnieill 

DISPOSAL: 
Injection well 
la11dfill 

I.and appli.:ati_,., 
Ocean disposal 
Swf-in~ 

TREA"DIENl·: 

Tank 
Surfiiccim~ 
lncincn&or 

PROCESS 

SOI 
S02 
503 
S04 
S06 

flRO 
081 

TOI 
T02 
T03 

Ollo(IIIIC ftirphy,,ieal,d10:mic,d, thermal o,hiolot!ical lm&lnlt:fll 

~ llOI occurring in tlmb. -6occ 1mpoundmmt$ or 
T04 

incinerators. Oc$cribe lbt p_,_ in tbc 5P1« provided: Section JII-C.) 

Ualt of Meanrt Ualt nf Mea111re Cedt Unit ef Musure Ualt of Mu111rt Cedt 
Gallon.'!·······-·········-· ·····•-................. - ........ 0 Liter$ Per Day ............ _ ........ - ................ V 
Litcn. ............................................................ L Tons Per Hour •.... - .... ·•·········-················-· D 
Cubic Yards ................. - ....... , ......... ............. Y Metric Tons Per Hour ·- ·····-·············-··· .. ,W 
Cubic Mdcns ...................... - ·-,-·············· .. c Ollllonll P1:r Hour .......... - ... --•. .u .... _ .... ,.E 
Gallons Per Day .......................................... U Liters Per Hour .......................... ·-············ H 

ECY 030-31 Form 3 (Rev. 1191) 
• Add per request of Washington State Department of Ecology {0 I /2001) 
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APPROPRIATE UNITS OF MEASUltE FOR 
l'Rl>c.£8.'> PF.51C-.N C'.Al'AOTV 

Cnallont. or lilff.o 
Gallon1 or litcia 
Cubic yml1 or cubic lllftm 
Gallot11orli1cts 
Cubic yanJ. <>r ,..,hi,;-• 

f",• llooe or Ii,..,. 
Acrt-fcet (lhe volume !Ml would cowr- am, 
to :a Oeplh of one fl>Ot} or ~ .meter 
Acto1«he<.1an:11 
Gallo.1111 p<r day or Ji1en1 per day 
Olllloos or liters 

Gallons ptt day ot lilCIS per day 
(iellons per daly or litcn per day 
r ..... per hour or mc:vic 1on1 per hour. tpllotu1 
per hour or lilffl per hour 

Giill- per u.iy or Iii.-.. per day 

Uatt of Meaore Unit of Musu,re Codt 
Acre-Feet ........ .......................................... A 
l-lcctarc-Mc:1cr ........................................... F 
AOTCIII ....................... _ ... ....... ................. .... B 
Hec.tll'es ··••n ....... ........... _ •••• _ .................. Q 
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Ill. PROCESS- CODES AND DESIGN CAPACITIES (continuro) 

216-A-37-1 Crib 
Rev. 3, 07/01/2002, 2 of8 

Example for Compiettng Section Ill (shown in line numbers X-1 and X-2 below): A facility has l'wo storage tanks; one tank can 
hold 200 gallons and the other can bold 400 galJons. The facility also has an incinerator that can bum up to 20 gallons per hour. 

Ltne A. Procen Code 
No. (fro"' list uowi) 

1 D 8 

2 

3 

4 

5 

6 

7 
8 

9 

10 

B. Procen Deslgn Capacity 

1. Amount (Specify) 

1 86,400 u 

C. Space for additional procW1 codes or for describing other process (code "T04"). For each process entered here Include design capacity. 

D81 

The 216-A-37-1 Crib (Crib} began operation in March 1977 and was used for the percolation of the 242-A Evaporator 
(Evaporator) process condensate to the soil column. The process design capacity of 86,400 gallons (327,000 liters) per 
day is based on the daily output of the Evaporator process condensate discharged to the Crib. Discharge of the 
Evaporator process condensate to. the Crib was terminated on April 12, 1989, when it was determined that the 
Evaporator process condensate contained or could have contained mixed waste regulated under Washington 
Administrative Code 173-303. The Crib is out of service and will be closed under interim status. 

ECY 030-31 Form 3 (Rev . 7/97) 
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216-A-37-1 Cnb 
Rev. 3, 07/01/2002, 3 of8 

IV. DESCRIPTION OF DANGEROUS WASTES 

A. Dangerous Waste Number - Enter tb.e digit number from Chapter 173-303 WAC for each listed dangerous waste you will handle. If you handle 
dangerous wastes which are not listed in Oia_pter I 73-303 WAC, enter the four-digit number(s) that describes the characteristics and/or the toxic 
contaminants of those dangerous wastes. 

B. Estimated Annual Quantity - For each listed waste entered in column A, estimate the quantity of that waste that wiU be handled on an annual 
basis. For each charactmstic or toxic contaminant entered in column A, estimate the total annual quantity of all the non-listed wu.~te(s) that will 
be handled which possess that characteristic or contaminant 

C. Unit of Measure - For each quantity entered in column 8 enter the unit of measure code. Units of measure which must be used and the 
appropriate odes arc: 

ENGLISH UNIT OF MEASURE 

Pow1ds 
Tons 

CODE 

p 
T 

METRJC UNIT OF MEASURE 

Kilograms 
Metric TOIL~ 

CODE 

K 
M 

If facility records use any other unit of measure for quantity, the units of measure must be converted into one of the required units of measure 
taking inlo account the appropriate density or specific gravity of the waste. 

D. Proceues 

1. Process Codes: 

For listed dangerous waste: For each listed dangerous waste entered in column A select the code(s) from the list of process codes contained in 
Section lil to indicate how the waste will be stored, treated, and/or disposed of at the facility. 

For non-listed dangerous wastes: For each characteristic or toxic contaminant entered in Column A, select the code(s) from the list of process 
codes contained in Section m to indicate all the processes that will be ll8Cd to store, treat, and/or dispose of all the non-listed dangerous wastes 
that possess that characteristic or toxic contaminant 

Note: Four spaces are provided for entering process codes. If more are needed: (I) Enter the first thm: a., described above; (2) Enter •ooo• in 
the extreme right box of item IV-D(J ); and (3) Enter in the space provided on page 4, the line number and the additional code(s). 

2. Process Description: If a code is not Ji<;ted for a process that will be used, descnbe the process in the space provided on the form. 

NOTE: DANGEROUS WASTES DESCRIB.ED BY MORE THAN ONE DANGEROUS WASTE NUMBER - Dangerous wastes that can be 
dcscnbed by mote than one Waste Number shall be described on the fonn as follows: 

1. Select one of the Dangerous Waste Numbers and enter it in colunm A. On the same line complete column.5 B, C, and D by 
estimating the total annual quantity of the waste and dcscnbing all the processes to be used to treat, store, anwor dispose of the waste. 

2. In column A of the next line enter the other Dangerous Waste Number that can be used to describe the waste. In column D(2) on 
that line enter "Included with above• and make no other entries on that line. 

3. Repeat step 2 for each other Dangerous Waste Number that can be used to describe the dangerous v,'llStc. 

Example for completing Section IV (shown in line numbers X-1, X-2, X-3, and X-4 below)-A facility will treat and dispose of an 
estimated 900 pounds per year of chrome shavings from leather tanning and finishing operation. ln addition, the facility will treat and dispose 
of three non-listed wastes. Two wastes arc corrosive only and there will be an estimated 200 pounds per year of each waste. 

Line A. Dangerous Waste No. 
No. (e,uer ,-ode) 

ECY 0J0-31 Fonn 3 (Rev. 7197) 

B. Estimated Annual 
Quantity ofWaste 

C. Unit of Measure D. Processes 
(cnurcode) 1------------,------------t 

I . Process Codes 
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I-ave more than 26 wastes to fist. 

7 

JV. DESCRIPTION OF DANGEROUS WASTES (co11till11ed) 

Line A. Dangerous Waste No. 8 . Estimated Annual C. Unit of Measure 
No. (entucO<U) Quantity of Waste (enter code) I . Process Codes 

(enler} 

1 F 0 0 1 108,290,000 p D81 

2 F 0 0 2 p D81 

3 F 0 0 3 p 081 

4 F 0 0 4 p D81 

5 F 0 0 5 p 081 

6 w T 0 2 p D81 

7 
8 
9 
10 
11 
12 
13 
14 

15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 

ECY030-31 Form 3 (Rev. 7/97) 
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D.Processe& 

2. Process Description 
(if a code i• nol enter«/ in D(1)) 

Disposal-Landfill 
(Percolation) 

Disposal-Landfill 
(Percolation) 

Disposal-Landfill 
(Percolation) 

Disposal-Landfill 
(Percolation) 

Disposal-Landfill 
(Percolation) 

Disposal-Landfill 
(Percolation) 
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IV. DFSCRIPTION OF DANGEROUS WASTE (continued) 

E. Use tills apace tD list addltlonal p..-s codes from Section D(1) on page 3. 

The Crib was taken out of service on April 12, 1989, and longer receives dangerous waste. A description of the 
dangerous waste discharged to the Cri> is as follows. 

The Evaporator process condensate has since been detennined to be regulated as a mixed waste due to the 
presence of spent halogenated and nonhalogenated solvents (F001, F002, F003, .F004, and F005), and for the 
toxicity of ammonia (WT02, toxic state-only). The Estimated Annual Quantity of Dangerous Waste (item 111.B.1.) of 
108,290,000 pounds (4,912,000 kilograms) represents the maximum annual output of Evaporator process 
condensate during operating campaigns. 

,. 

V. FACILltTY DRAWING Refer to attached drawing(s). 

All existing facilities must include in the space provided on page S a scaie drawing of the facility (see instructions for more detail). 

VL PHOTOGRAPHS Refer to attached s). 

All existing facilities mist include photographs (aerial or ground-level) that clearly delineate all existing structures; existing storage, treatment 
and disposal .areas; and sites of future storage, treatment or disposal areas (sec instructions for more detail). 

VIL FACll..ITY GEOGRAPHIC LOCATION This information is provided on the attached drawings and photos. 

LATI11JDE (ikgrees, milrutes, cl seconds) LONGITUDE (ikgrus, minutes, <l seconds) 

HHH HHH 
VIlL FACILITY OWNER 
IX] A. If the facility owner is also the facility operator as listed in Section VII on Form 1, "General Information," place an "X" in the box to the 

left and skip to Section IX below. 
B. If the facility owner is not the facility operator as listed in Section VII on Fotm I, complete the following items: 

1. Name of Facility's Legal~ l 2. Phone Number (area code cl no.) 

I 
3. Street or P.O. Box I 4. City or Town I s. St I 6. ZipCode 

I I I 
IX. OWNER CERTIFICATION 

I certify U1lder penalty of law tluu I luzw penonally aamiMd ONI am fa,n;//ar with tlte lnfonlllllion submitted iii t1tis tllld all auacl,«J documents, tllld tluu based 
011 my Inquiry ef iluue i,w/ividuah ilnmedUM/y re.,ponnble for oblai11illg die ilif~ believe tltat the suJ-ilkd lnfomuliion u true. OCCll1"0le.. a,cd complete. 
I""' aware 1""1 i1iere are signiflCIIJU penallia for subntitring fabe informalion, incl · tlu, possib,1/ty of fine and /mpr/60,rment. 

Name (print or type) ·1u/J/11- Date Signed 
Keith A. Klein, Manager 

1/t/11> U.S. Department of Energy 
RichmndOoeratlonsOffice --X. OPERATOR CERTIFICATION 

I cutify 11114ier penalty of law t1tat I luzw personally eulrlilfed and a,,,familiar with tJie lnfonnatlon 8Ubmitt«I In tlril and all attadled d«wr1e11ts. arrd t1iat baud 
011111}' illqui,y of rhose indtvlduals immedialely raponsibJe for oblllbting die mformatton, I believe that tlte SIUJfflilted illfomuuion u true, aCClll'tlle. and complete. 
I 01fl IIWOl"tl that t1tere are 1ignif'"111 penalties for submittillgfQ/:se lliformiltion, including ON po&Jibi/ity of fine and imprisonment. 

Name (Print Or Type) Signarure Date Signed 
See attachment 

ECY 030-31 F onn 3 (Rev. 7/97) 
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X. OPERATOR CERTIFICATION 
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I certify ,mder penalty of law that I have personally examined Olld am familiar with the informatwn submitted in this 
and all attached documenu, and that based on my inquiry of those individUIJls immediately re:sponsiblefor 
obtaining the information, I believe that the submitted information is true, aCC11Tate, and complete. I am aware that 
there are significant penalties for submitting false Information, including the possibility of fine and imprisonment. 

Keith A. Klein, Manager 
U.S. Department of Energy 
Richland Operations Office 

E. Keith Thomson 
President and Chief Executive Officer 
Fluor Hanford 

ECY 030-31 Fonn 3 (Rev. 7,'97) 

Date 
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216-A-37-1 CRIB SITE PLAN· 
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1000fH\ 

300 meters 
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TERMS 

alpha energy analysis 
amber glass 
as soon as possible 
American Society for Testing and Materials 
below ground surface 
Code of Federal Regulations 
contaminant of concern 
contaminant of potential concern 
cold vapor atomic absorption 
dibutyl butyl phosphonate 
U.S. Department of Energy 
data quality objective 
decision rule 
U.S. Environmental Protection Agency 
feasibility study 
glass 
gas chromatograph 
gas chromatograph/mass spectrometry 
gamma energy analysis 
gas proportional counter 
groundwater 
Hanford Environmental Information System 
ion chromatography 
inductively coupled plasma 
inductively coupled plasma mass spectrometer 
not applicable 
operable unit 
plastic 
Plutonium/Uranium Extraction (Plant) 
quality assurance project plan 
quality control 
Resource Conservation and Recovery Act of 1976 
recovery of uranium and plutonium by extraction (process) 
Reduction/Oxidation (Plant) 
RESidual RADioactivity dose model 
remedial investigation 
sampling and analysis plan 
semivolatile organic analyte 
to be determined 
tributyl phosphate 
total organic carbon 
treatment, storage, and disposal 
volatile organic analyte 
Washington Total Petroleum Hydrocarbon 

B-vi 



DOEIRL-2000-60 REV 1 

APPENDIXB 

SAMPLING AND ANALYSIS PLAN 

Bl.0 INTRODUCTION 

This sampling and analysis plan (SAP) for the remedial investigation (RI) of the 200-PW-2 and 
200-PW-4 Operable Units (OU) directs sampling and analysis activities that will be performed to 
characterize the vadose zone at eight waste sites: the 216-A-19 Trench, the 216-B-12 Crib, the 
216-U-8 Crib, the 216-U-12 Crib, the 216-A-10 Crib, the 216-A-36B Crib, the 216-A-37-1 Crib, 
and the 207-A South Retention Basin. These waste sites are part of the 200-PW-2 Uranium-Rich 
Process Waste Group OU and the 200-PW-4 General Process Waste Group OU in the 200 Areas 
of the Hanford Site. The sampling and analyses described in this document will provide soil data 
to refine the conceptual contaminant distribution models, support an assessment of risk, and 
evaluate a range of remedial alternatives for waste sites in these OUs. Characterization activities 
described in this plan are based on the implementation of the data quality objectives (DQO) 
process as documented in BHI-01411, Remedial Investigation Data Quality Objectives Summary 
Report for the 200-PW-2 Uranium-Rich Process Waste Group Operable Units, and CP-14176, 
Remedial Investigation Data Quality Objectives Summary Report for the 200-PW-4 
Operable Unit. 

The scope of activities described in this SAP involves sampling and geophysical logging of five 
deep boreholes to be drilled at five waste sites, sampling at up to 4 shallow borings to be drilled 
at one waste site (207-A South Retention Basin), and geophysical logging of existing boreholes 
to obtain additional information on the distribution of contamination at four of those five waste 
sites. In addition, geophysical logging also will be performed at two additional waste sites 
(216-U-8 Crib and 216-U-12 Crib) for which no further borehole drilling or soils 
characterization is required. Boreholes will be drilled to groundwater at the 216-A-19 Trench, 
the 216-B-12 Crib, the 216-A-10 Crib, the 216-A-36B Crib, and the 216-A-37-1 Crib. 
Soil samples will be collected and analyzed for radiological and nonradiological contaminants of 
concern (COC) and physical properties. 

Bl.1 BACKGROUND 

The 37 waste sites associated with the 200-PW-2 OU primarily received mostly process 
drainage, process distillate discharge, and miscellaneous condensates. Most of the waste 
discharged to the soil column in this OU was generated at U Plant, the Reduction/Oxidation 
(REDOX) Plant, the Plutonium/Uranium Extraction (PUREX) Plant, B Plant (i.e., Waste 
Encapsulation and Storage Facility, and the Hot Semiworks Facility (C Plant) from 1952 through 
1988. In general, the majority of the waste generated by operations associated with these waste 
sites can be described as a variety of liquid effluents, all containing relatively large amounts of 
uranium. The pH of the waste ranges from acidic to basic, depending on the source. The waste 
contains various constituents that include radionuclides, metals, inorganic chemicals, and 
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semivolatile and volatile organic chemicals. Contamination has penetrated the vadose zone and 
reached the aquifer beneath some of the waste sites. 

Four of the waste sites (216-A-19 Trench, and 216-B-12, 216-A-10, and 216-A-36B Cribs) 
within the 200-PW-2 OU will be characterized to determine the nature and vertical extent of 
contamination via soil sampling and geophysical logging. Two additional sites (216-U-8 and 
216-U-12 Cribs) will be characterized only by geophysical surveys of existing boreholes to 
obtain information to supplement existing data. 

The 16 waste sites associated with the 200-PW-4 OU primarily received process condensate 
wastes and process wastes. Most of the waste discharged to the soil column in this OU was 
generated at the U and T Plants, the REDOX Plant, the PUREX Plant, the Hot Serniworks 
Facility (C Plant), and several other contributing tank farm-related facilities such as the 
242-A Evaporator. In general, these sites have low inventories of all radionuclides and have 
received mostly low salt, neutral/basic liquids. Liquid volumes discharged to the cribs are 
significant, such as at the 216-A-37-1 Crib, which received more than 300,000,000 L of 
wastewater. The sites in this group received less than 20 Ci of fission products (cesium-137 or 
strontium-90) and low quantities of plutonium, uranium, and organics. Inorganic content is not 
reported, with the exception of several streams that received low levels of nitrates. The two 
Resource Conservation and Recovery Act of 1976 (RCRA) treatment, storage, and disposal 
(TSO) units (216-A-37-1 Crib and 207-A South Retention Basin) within the 200-PW-4 OU will 
be characterized to determine the nature and vertical extent of contamination via soil sampling 
and geophysical logging. 

Knowledge gained from the RI of characterizing these sites will be used to refine the conceptual 
contaminant distribution models and facilitate the use of the analogous site approach in reaching 
remedial action decisions for all the waste sites in these OUs. The analogous site approach is 
described in detail in DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study 
Implementation Plan - Environmental Restoration Program (Implementation Plan). 

Bl.2 200-PW-2 AND 200-PW-4 OPERABLE UNIT 
WASTE SITE LOCATIONS 

The 200-PW-2 and 200-PW-4 OUs are located on the Hanford Site in southeastern Washington 
State, in the vicinity of the 200 East and 200 West Areas. All waste sites are located within the 
200 Areas exclusive land-use boundary identified in DOE/EIS-0222-F, Final Hanford 
Comprehensive Land-Use Plan Environmental Impact Statement. Figures 2-10 through 2-14 in 
the main body of this Work Plan show the specific locations of waste sites in these two OUs. 

Bl.3 SITE DESCRIPTION AND HISTORY 

The following sections provide brief descriptions of the eight waste sites that will be 
investigated. More detail is provided in Section 2.2 of the Work Plan. Section 3.3 of the Work 
Plan c.ontains information on the nature and extent of contamination and previous investigations. 
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Bl.3.1 216-A-19 Trench 

The 216-A-19 Trench is one of several cribs/trenches that received startup wastes from the 
PUREX facility. The 216-A-19 Trench is located in the 200 East Area about 800 m (2,625 ft) 
northwest of the 202-A (PUREX) Building. It is approximately 7.6 by 7.6 by4.6 m (25 by 25 by 
15 ft) deep. It operated from November 1955 until January 1956. During that period it received 
PUREX startup wastes and possibly condenser cooling water from the 241-A-431 Building. 
Waste from PUREX entered the trench from above-ground piping that emptied into the trench. 
Condenser cooling water from the 241-A-431 Building may have reached the trench via the 
216-A-34 Ditch, which lies adjacent to the 216-A-19 Trench. The trench and ditch later were 
covered with several feet of fill. The site was surface stabilized again in 1990. 

Bl.3.2 216-B-12 Crib 

The 216-B-12 Crib received process condensate from the 221-U and 224-U Buildings and 
B Plant (221-B). The 216-B-12 Crib is located in the 200 East Area about 305 m (1,000 ft) 
.northwest of the 221-B Building. It was constructed in 1952 and consisted of a series of three 
cascading 5- by 5- by 3-m (16- by 16- by 10-ft)-high wooden boxes made from 6- by 8-in. 
Douglas fir in a 9-m (30-ft)-deep excavation. The bottom 4 m (12 ft) contains 1.3-cm (0.5-in.) of 
gravel backfill, 1.2 m (4 ft) of which underlie the cribs. The crib operated from November 1952 
through December 1957 and from May 1967 through November 1973. The crib was abandoned 
in November 1973 when the ground above the crib started to subside. The subsidence was 
backfilled and the fill line was blanked in 1973. In 1974, the crib was stabilized with layers of 
sand and gravel, with a plastic liner to deter vegetation growth. An additional 0.6 m (2 ft) of 
clean soil was added in 1993. 

Bl.3.3 216-U-8 Crib 

The 216-U-8 Crib received process condensate from U Plant (221-U), the 224-U Building (U03) 

tanks, and 291-U-1 Stack drainage. The 216-U-8 Crib is located in the 200 West Area about 
137 m (450 ft) west of Beloit Avenue and 229 m (750 ft) south of 16th Street. The crib consists 
of three timbered cascading crib structures, in a manner similar to that of the 216-B-12 Crib 
described in the preceding section. The crib operated from June 1952 to March 1960. In 1960, 
the crib was deactivated when it began to subside. Sinkholes were backfilled around the three 
cribs, and the risers were cut off and capped below grade. The incoming waste transfer line was 
blanked about 18 m (60 ft) north of the crib and waste materials were diverted to the 
216-U-12 Crib. In 1994, the crib and the portion of the vitrified clay pipe from 16th Street south . 
to the crib were stabilized with about 0.6 m (2 ft) of soil. The site was characterized in 1994 as 
part of the 200-UP-2 OU characterization activities. Waste in the site was considered to be 
acidic because of the large amounts of nitric acid disposed of at the site. 

Bl.3.4 216-U-12 Crib 

The 216-U-12 Crib replaced the 216-U-8 Crib when it began to subside. The 216-U-12 ·crib is 
located in the 200 West Area about 650 m (2,130 ft) south of the 221-U Building and 140 m 
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(460 ft) north of Beloit Avenue. The crib was constructed in 1960. It was designed to receive 
mixed waste from U Plant. The 46-m (150-ft)-long gravel-filled crib has no constructed internal 
structure and is about 5 m (15 ft) below grade. From 1960 to 1967 it received stack drainage 
from the 291-U-1 Stack, 244-WR Vault waste, stormdrain waste from the 224-U Building, and 
waste from the C-5 and C-7 tanks in the 224-B Building. In October 1965, the crib received 
31.4 kg (69 lb) of thorium from contaminated water and 3.1 kg (6 lb) of thorium from the 
244 WR Vault. From May 1967 to September 1972, it received occasional waste via tank C-7 in 
the 244-U Building. From September 1972 to November 1981, the crib was out of service. 
From November 1981 to June 1988, the crib received process condensate from the 
224-U Building. The crib received process condensate until January 1988, when it was replaced 
by the 216-U-17 Crib. The site was characterized in 1994 as part of the 200-UP-2 OU 
characterization activities. The site is permitted as a RCRA TSD unit because of the acidic 
nature of the nitric acid disposed of at the site. The crib was stabilized with at least 0.6 m (2 ft) 
of soil. 

Bl.3.5 216-A-10 Crib 

The 216-A-10 Crib is the second of three RCRA units in this OU. The crib is located in the 
200 East Area approximately 82 m (270 ft) south of the southwest corner of the 202-A (PUREX) 
Building. The crib is rock filled with dimensions of 84 by 14 ·by 14 m (275 by 45 by 45 ft) deep. 
The crib was designed as a percolation unit for the disposal of liquid wastes from the PUREX 
facility. The 216-A-10 Crib replaced the 216-A-5 Crib in 1961, which was the year that 
contaminated liquid waste began being discharged into the crib. Liquid wastes included an 
acidic waste stream (nitric acid) from the process distillate discharge from PUREX, which 
resulted in the site being permitted as a RCRA TSD unit. The crib operated until 1987. 
Following operational use the crib was backfilled. 

Bl.3.6 216-A-36B Crib 

The 216-A-36B Crib is the third RCRA TSD unit in this OU. The 216-A-36B Crib is located in 
the 200 East Area about 366 m (1,200 ft) south of the 202-A (PUREX) Building. The gravel
filled crib has bottom dimensions of 152 m (500 ft) and a width that varies from 2 to 3.4 m (7 to 
11 ft). The 2 l 6-A-36B Crib is the southern portion of a longer crib, originally known as the 
216-A-36 Crib. The original 216-A-36 Crib received effiuent from September 1956 to 
March 1966. A substantial inventory of radionuclides was disposed to the crib and is assumed to 
have infiltrated sediments near the inlet of the crib. To continue effluent discharge to the crib, 
it was divided into two sections: 216-A-36A and 216-A-36B. Grout was injected into the gravel 
layer to form a barrier between the two sections. Replacement piping was inserted through the 
original discharge piping, effectively moving the discharge point further south along the length 
of the trench into the section that became the 216-A-36B Crib. The 216-A-36B Crib operated 
from 1966 to 1972 and was reactivated in 1982 for the PUREX Plant restart; it remained active 
until early 1988. During its operational use, it received ammonia scrubber distillate waste from 
the 202-A Building. The caustic nature of the waste (WT02) resulted in the site being permitted 
as a RCRA TSD unit. Use of the crib was discontinued later and the facility was backfilled. 
No stabilization actions have taken place at the waste site. 
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Bl.3.7 207-A-South Retention Basin 

The 207-A South Retention Basin, which also was known as the Process Condensate Basins 1, 2, 
and 3 (i.e., PC-1, PC-2, and PC-3), began operations in March of 1977. The 207-A South 
Retention Basin consists of three concrete cells, each with a 264,979-L (70,000 g) design 
capacity for a total capacity of 794,937 L (210,000 g). The bottom dimension of each cell is 
16.8 m (55 ft) long, 3.0 m (10 ft) wide at the bottom, and 2.1 m (7 ft) deep. All three cells were 
coated to prevent constituents from penetrating the concrete. The 207-A-South Retention Basin 
was used for the interim storage of the 242-A Evaporator process condensate to allow for 
sampling and analysis before the condensate was discharged to the 216-A-37-1 Crib for final 
disposition. Discharge of242-A Evaporator process condensate to the 207-A-South Retention 
Basin was terminated on April 12, 1989, when it was determined that the 242-A Evaporator 
process condensate contained mixed waste regulated under WAC 173-303. The basin was 
emptied and no longer is used to receive or store mixed waste. 

The 242-AEvaporator process condensate was regulated as mixed waste, because the waste was 
derived from a waste containing spent halogenated and nonhalogenated solvents (FO0l, F002, 
F003, F004, and FOOS), and because of the toxicity of ammonia (WT02, state-only, toxic, 
dangerous waste). The estimated annual quantity of dangerous waste of793,469 kg 
(1 ,749,300 lb) represented the maximum operating capacity of the 207-A-South Retention Basin, 
and a specific gravity for the waste of 1.0, when the basin was operational. The retention basin 
is located in the 200 East Area directly east of the 242-A Evaporator building. 

Bl.3.8 216-A-37-1 Crib 

The 216-A-37-1 Crib began operation in March 1977 and was used for percolation of the 
242-A Evaporator process condensate to the soil column. The process design capacity of 
86,400 g (327,000 L)per day was based on the daily output of the 242-A Evaporator process 
condensate discharged to the crib. Discharge of the evaporator process condensate to the crib 
was terminated on April 12, 1989, when it was determined that the evaporator process 
condensate contained or could have contained mixed waste regulated under WAC 173-303. 
The crib is out of service and will be closed under interim status. 

The 242-A Evaporator process condensate later was confirmed to be regulated as a mixed waste 
because of presence of spent halogenated and nonhalogenated solvents (F00l, F002, F003, F004, 
and FOOS), and because of the toxicity of ammonia (WT02, toxic state-only). The estimated 
annual quantity of dangerous waste of 4,912,000 kg (108,290,000 lb) represented the maximum 
annual output of evaporator process condensate during operating campaigns. This TSD unit is 
located outside the 200 East Area perimeter fence, about 2,000 ft east of the 202-A building. 
The gravel-filled crib has bottom dimensions of213 m (700 ft) long and 3 m (10 ft) wide. 
The site received 377,000,000 L of process condensate, thought to contain americium-241 , 
cesium-137, tritium, iodine-129, promethium-147, plutonium-239, ruthenium-106, tin-113, and 
strontium-90, from the 242-A evaporator. A valve station is at the south end of the crib and a 
vent is located at the north end. The valve station is inside the crib perimeter fence and has 
surface radiation warning signs and a light chain barricade. 
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Wells 299-E25-19 and 299-E25-20 monitor this site and indicate an increasing and decreasing 
tritium activity, respectively. The NO3 concentration remains at two to five times the drinking 
water standards. A surface radiation survey, performed in 1991, did not detect contamination 
(BHI-00033, Surface and Near Surface Field Investigation Data Summary Report for the 
200-UP-2 Operable Unit). 

Bl.4 CONTAMINANTS OF CONCERN 

Step 1 of the DQO process identifies the need to develop a list of contaminants of potential 
concern (COPC) for the 200-PW-2 and 200-PW-4 OU waste sites. Development of the CO PCs 
is an essential step toward refining the preliminary conceptual contaminant distribution model to 
obtain site-specific models for the representative sites. From an investigation of historical 
sources including process documents, logbooks, original plant technical manuals, and interviews 
of plant operators, a list of potential contaminants was identified. This list was screened during 
the DQO to arrive at a final list ofCOCs for the 200-PW-2 and 200-PW-4 OUs. Development of 
this list is described in the 200-PW-2 and 200-PW-4 DQO summary reports (BHI-01411, 
CP-14176) and is summarized in Section 3.6 of the Work Plan. The COCs are identified in 
Tables B-1 and B-2. 

Bl.5 DATA QUALITY OBJECTIVES 

The U.S. Environmental Protection Agency (EPA) document, EP A/600/R-96/055, Guidance for 
the Data Quality Objectives Process, EPA QA/G-4, was used to support the development of this 
SAP. The DQO process is a strategic planning approach that provides a systematic process for 
defining the criteria that a data collection design should satisfy. Using the DQO process ensures 
that the type, quantity, and quality of environmental data used in decision making will be 
appropriate for the intended application. 

This section summarizes the key outputs resulting from the implementation of the seven-step 
DQO process for the RI of the OUs. Additional details are included in the DQO summary 
reports (BHI-01411, CP-14176). 

Bl.5.1 Statement of the Problem 

The 200-PW-2 OU consists of 37 waste sites that received mostly uranium-rich process drainage, 
process distillate discharge, and miscellaneous condensates that were generated at U Plant, 
REDOX, PUREX, B Plant (i.e., Waste Encapsulation and Storage Facility), and the Hot 
Semiworks Facility (C Plant) from 1952 through 1988. Twenty-five of the sites in this group are 
RCRA past-practice waste sites and three are RCRA TSD units. Nine RCRA past-practice sites 
are unplanned release sites. Vadose zone soils and the aquifer have been impacted by effluent 
released to the 200-PW-2 OU waste sites. 

The 200-PW-4 OU consists of 16 waste sites that received mostly process condensate wastes and 
process wastes that were generated at U and T Plants, REDOX, PUREX, the Hot Semiworks 
Facility (C Plant), and several other contributing tank farm-related facilities such as the 
242-A Evaporator. Fourteen of the sites in this group are RCRA past-practice waste sites and 
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two are RCRA TSD units. Only one of the RCRA past-practice sites is an unplanned release 
site. Vadose zone soils and the aquifer have been impacted by effluent released to the 
200-PW-4 waste sites. 

The objective of the DQO process for these OUs is to determine the environmental 
measurements necessary to support the remedial investigation/feasibility study (RI/FS) process 
and remedial decision making, including refinement of the preliminary conceptual contaminant 
distribution model. Additionally, the DQO process supports development of this SAP. 

Possible alternatives identified in the Implementation Plan (DOE/RL-98-28) include the 
following: 

• No action alternative (no institutional controls) 
• Engineered multimedia barrier 
• Excavation and disposal of waste 
• Excavation, ex situ treatment, and geologic disposal of transuranic soil (if present) 
• In situ vitrification of soil 
• In situ grouting or stabilization 
• Monitored natural attenuation (with institutional controls). 

B1.5.2 Decision Rules 

Decision rules are developed from the combined results ofDQO Steps 2, 3, and 4. These results 
include the principal study questions, decision statements, remedial action alternatives, data 
needs, COC action levels, analytical requirements, and scale of the decision(s). Decision rules 
are generally structured as "IF ... THEN" statements that indicate the action that will be taken 
when a prescribed condition is met. Decision rules incorporate the parameters of interest 
(e.g., COCs), the scale of the decision (e.g., location), the preliminary action level (e.g., COC 
concentration), and the resulting action(s). The 200-PW-2 and 200-PW-4 OU decision 
statements are summarized in Table B-3. 

B1.5.3 Error Tolerance and Decision Consequences 

The consequence of selecting an inadequate nonstatistical sampling design is not considered 
severe. Based on Section 6.0 of the DQO summary reports (BHI-01411, CP-14176), the 
sampling design rigor requirements are not significant because of the combination of low 
severity and accessibility after remedial investigation sampling. If the sampling design is 
determined to be inadequate, additional sampling can be performed because the sites still will be 
accessible. Section 5.5 of the Work Plan summarizes the sampling activities that are planned 
after the evaluation of initial characterization efforts that are described in this SAP. 

B1.5.4 Sample Design Summary 

A nonstatistical sampling design (i.e., professional judgment) was used to select sample locations 
at the waste sites. This biased ( or focused) sampling approach was selected based on Ecology 
94-049, Guidance on Sampling and Data Analysis Methods. The intended use of the data and 
the process knowledge, expected behavior of COCs, the observed distribution of contamination, 
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waste site configuration, and the conceptual contaminant distribution models developed for the 
waste sites support the focused sampling approach. Using this approach, sample locations are 
selected that increase the likelihood of encountering the worst-case conditions or maximum 
concentrations of contaminants. 

The total number of samples for the waste sites is selected l:?ased on the conceptual contaminant 
distribution models and the physical setting of the waste sites. The models suggest that the 
highest contaminant concentrations should be detected near the bottom of the crib/trench and 
should decrease with depth. Therefore, a greater frequency of sampling is planned in the zone 
immediately below the release point of the contaminants (i.e., the bottom of the cribs/trenches). 
Sample frequency will decrease with depth, based on the expected distribution of contamination. 
Additional samples will be collected at the discretion of the site geologist, based on the field 
screening data. All drill cuttings and soil samples will be screened as described in 
Section B3.2.2. Field screening will be performed to reduce the potential for overlooking zones 
of significant contamination and for worker safety. The optimal sample design for this RI is 
presented in Chapter B3.0. 

Table B-1. 200-PW-2 Operable Unit Final Contaminant of Concern List. (3 Pages) 

Radioactive Constituents 

Americium-241 

Carbon-14 

Cesium-137 

Cobalt-60 

Europium-152 

Europium-154 

Europium-155 

Hydrogen-3 (tritium) 

Iodine-129 

Neptunium-23 7 

Nickel-63 

Plutonium-238 

Plutonium-239/240 

Radium-226 

Radium-228 

Reactor product and is listed via tank farm integration (LA-UR-96-3860, Hanford Tank Chemical and 
Radionuclide Inventories: HD W Model; WHC-SD-WM-ER-13 3, An Assessment of the Inventories of 
the Ferrocyanide Watchlist Tanks) . 

Fission/activation product and is listed via tank farm integration (LA-UR-96-3860; 
WHC-SD-WM-ER-133). 

Known fission product (HW-10475, Hanford Engineer Works Technical Manual (TIB Plants), 
Sections A, B, and C; WHC-SD-WM-ER-133). 

Known activation product (HW-10475, Sections A, B, and C; WHC-SD-WM-ER-133; 
WHC-MR-0270, 200-BP-5 Operable Unit Technical Baseline Report). 

Known fission product (HW-10475, Sections A, B, and C; HNF-1744, Radionuclide Inventories of 
Liquid Waste Sites at Hanford). 

Known fission product (HW-10475, Sections A, B, and C; HNF-1744). 

Known fission product (HW-10475, Sections A, B, and C; WHC-SD-WM-ER-133). 

Fission/activation product and is listed via tank farm integration (LA-UR-96-3860, 
WHC-SD-WM-ER-133). 

Reactor product (HW-10475, Sections A, B, and C). 

Reactor product and is listed via tank farm integration (LA-UR-96-3860; WHC-SD-WM-ER-133). 

Activation product and is listed via tank farm integration (LA-UR-96-3860; WHC-SD-WM-ER-133). 

Reactor product (HW-1 0475, Sections A, B, and C). 

Reactor product (HW-10475, Sections A, B, and C). 

Known production from fission reaction and is listed via tank farm integration (LA-UR-96-3860; 
WHC-SD-WM-ER-133). 

Known production from fission reaction and is listed via tank farm integration (LA-UR-96-3860; 
WHC-SD-WM-ER-133). 
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Table B-1. 200-PW-2 Operable Unit Final Contaminant of Concern List. (3 Pages) 
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Strontium-90 Known fission product (HW-10475, Sections A, B, and C; WHC-SD-WM-ER-133). 

Technetium-99 Known fission product (HW-10475, Sections A, B, and C; WHC-MR-0270). 

Thorium-232 Reactor feed (HW-10475, Sections A, B, and C; HNF-1744). 

Uranium-233/234 Reactor feed (HW-10475, Sections A, B, and C). 

Uranium-235/236 Reactor feed (HW-10475, Sections A, B, and C). 

Uranium-238 Reactor feed (HW-10475, Sections A, B, and C). 

Chemical Constituents - Metals 

Antimony Metal byproduct from uranium fuel rod (HW-19140, Uranium ~ecovery Technical Manual). 

Arsenic RCRA constituent. 

Barium Metal byproduct from uranium fuel rod (HW-19140). 

Beryllium Metal used in braze to seal end of fuel rod (HW-19140). 

Cadmium Metal used in lead-dipped cladding and thus cladding waste stream (1952 to 1956) (HW-10475, 
Section A). 

Chromium Because of sodium/potassium dichromate added during first- and second-cycle decontamination and 
concentration operations of bismuth phosphate process (HW-10475, Section C; WHC-MR-0132, 
A History of the 200 Area Tank Farms). 

Chromium (VI) Because of sodium/potassium dichromate added during first- and second-cycle decontamination and 
concentration operations of bismuth phosphate process (HW-10475, Section C; WHC-MR-0132). 

Copper Metal used in triple-dip process of cladding and thus cladding waste stream (1944 to 1952) 
(HW-10475, Section A). 

Lead Metal used in lead-dipped cladding and thus cladding waste stream (1952 to 1956) (HW-10475, 
Section A). Lead oxide was added as an oxidizing agent to the first- and second-cycle 
decontamination operations of bismuth phosphate process (HW-10475, Section C). 

Mercury Several uses in bismuth phosphate campaign including addition to cladding and metal waste streams 
to prevent gaseous generations and miscellaneous laboratory uses. Listed by the basis of knowledge 
gained by interviews and via tank farm integration (LA-UR-96-3860). 

Nickel Experimental additions ofnickel sulfate during the bismuth phosphate process that served as a 
scavenging agent. Listed as a result of tank farm integration LA-UR-96-3860, 
WHC-SD-WM-ER-133) and extensive use (1954 to 1958) as nickel ferro/ferric cyanide during 
scavenging and recovery processes (WHC-SD-WM-ER-133). 

Selenium Several uses in bismuth phosphate campaign including filtering of gases generated in the 1950s and 
miscellaneous laboratory uses. Listed by the basis of knowledge gained by previous sampling 
efforts in the 200 Areas. 

Silver Several uses in bismuth phosphate campaign, including filtering of gas generated in the 1950s and 
miscellaneous laboratory uses. Listed by the basis of knowledge gained by interviews. 

Chemical Constituents - General lnorganics 

Ammonia/ammonium Several compounds contained ammonium. The most widely used included ammonium silica 
fluoride, which was used as a cleaning and decontamination compound based on its ability to 
dissolve metals and fission products (HW-10475, Section C; WHC-SD-WM-ER-133; OUT-1462, 
History of Operations (1 January 1944 to 20 March 1945). 

Chloride Several compounds contained chloride. The most widely used included ferrous chloride, which was 
used as a carrier, and potassium/sodium chloride, which was used as a salting agent during the 
bismuth phosphate process (HW-10475, Section C; WHC-SD-WM-ER-133 ; OUT-1462). 

Cyanide Extensive use ( 1954 to 1958) as nickel ferro/ferric cyanide during scavenging and recovery 
processes; listed as a result of tank farm integration (LA-UR-96-3860; WHC-SD-WM-ER-133). 
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Table B-1. 200-PW-2 Operable Unit Final Contaminant of Concern List. (3 Pages) 
5~::;1lFmiil-C,Q¢.{.ti~,¥i '· 
Fluoride 

Nitrate/nitrite 

Phosphate 

Sulfate 

Semivolatile Organics 

AMSCOa 

Dodecanea 

Normal paraffin 
hydrocarbons• 

Tributyl phosphate and 
derivatives (mono, bi) 

Volatile Organics 

Methyl iso butyl ketone 
(MIBK, hexone, or 4-
methyl-2-pentanone) b 

===., 
Several compounds contained fluoride. The most widely used included lanthanum fluoride, which 
was used during the concentration operations of the bismuth phosphate process, and ammonium 
silica fluoride, which was used as a cleaning and decontamination compound based on the ability to 
dissolve metals and fission products (HW-10475, Section C; WHC-SD-WM-ER-133; OUT-1462). 

Several compounds contained nitrates/nitrites. The most widely used included sodium nitrite, a 
salting agent during the cladding removal, nitric acid, which was used throughout the bismuth 
phosphate and uranium recovery processes, and bismuth subnitrate, which was used to create the 
bismuth phosphate/ plutonium solid during the first- and second-cycle decontamination process 
(HW-10475, Section C; WHC-SD-WM-ER-133; OUT-1462). 

Several compounds contained phosphate. The most widely used included phosphoric acid, which 
was used throughout bismuth phosphate process (HW-10475, Section C; OUT-1462). 

Several compounds contained sulfate. The most widely used included sulfuric acid, which was used 
in dissolving the fuel rods during the bismuth phosphate process (HW-10475, Section C; 
WHC-SD-WM-ER-133; OUT-1462). Many other sulfate complexes were used as carriers for 
various metals. 

Extensive use (1953 to 1957) in solvent extraction operation as the dilutant for tributyl phosphate in 
the uranium recovery processes (WHC-SD-WM-ER-133). 

Used (1953 to 1957) in solvent extraction operation as the dilutant for tributyl phosphate in the 
uranium recovery processes (WH C-SD-WM-ER-133 ). 

Extensive use ( 1953 to 1957) in solvent extraction operation as the dilutant for tributyl phosphate in 
the uranium recovery processes (WH C-SD-WM-ER-13 3 ). 

Extensive use ( 1953 to 1957) in solvent extraction in the uranium recovery and PUREX processes 
(WHC-SD-WM-ER-133; HW-38562, Radioactive Contaminants in Liquid Wastes Discharged to 
Ground at Separation Facilities Through June 1955). 

Used as solvent for solvent extraction of uranium and plutonium from fission products in REDOX 
(S Plant). Present in process drainage and possibly in process condensates (HW-19140). 

"Analyzed as kerosene total petroleum hydrocarbons. AMSCO is a trademark of Allen Maintenance Supply Company, Inc., 
Allentown, Pennsylvania 

bOnly present at 216-S- l and 216-S-2 Cribs, 216-S-7 Crib, and 216-S-8 Trench via REDOX process condensate and process 
cell drainage waste streams. This constituent will only be considered at the 2 I 6-S-7 Crib as discussed in Appendix D. 

COC = contaminant of concern. 

RCRA = Resource Conservation and Recovery Act of 1976. 
REDOX = Reduction-Oxidation (Plant). 
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Semivolatile Organics 

Hydraulic fluids (greases) 

Keroseneb 

Phenol 

Polychlorinated biphenyls 
(PCB) 

Volatile Organics 

1, 1-dichloroethane (DCA) 

1,2-dichloroethane (DCA) 

1,1,1-trichloroethane 
{TCA) 

Acetone 

Benzene 

Carbon tetrachloride 

Cis/trans-1,2-
dichloroethylene 

Chlorobenzene 

Chloroform 

Ethylbenzene 

Ethylene glycol 

Methyl ethyl ketone 
(MEK, 2-butanone) 
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Used for equipment in laboratory. Only an oil/grease separation analysis will be 
performed. 

Use (1953 to 1957) in solvent extraction operation as the dilutant for tributyl 
phosphate in the uranium recovery processes (WHC-SD-WM-ER-133). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248, 1994 Conceptual Model of the 
Carbon Tetrachloride Contamination in the 200 West Area at the Hanford Site). 

Various types of normal paraffins were used as milling, cutting, and washing 
solutions during the production of plutonium buttons/rods. These solutions almost 
always contained polychlorinated biphenyls (CCN 092730, "Discussion Notes with 
PFP Personnel"). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Carbon tetrachloride was widely used as a dilutant for TBP and DBBP in the 
RECUPLEX, Plutonium Reclamation Facility, and americium-241 recovery 
processes. Analytical results and measurements have illustrated that this 
contaminant is prevalent throughout the vadose zone and has impacted groundwater 
(WHC-SD-EN-TI-248). 

Analytical results arid measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Chloroform is a degradation product of carbon tetrachloride. Analytical results and 
measurements have illustrated that this contaminant is prevalent throughout the 
vadose (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Antifreeze component used as a coolant for equipment. 

Analytical results and measurements have illustrated that this contaminant is 
prevalent throughout the vadose zone (WHC-SD-EN-TI-248). 
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Methyl iso butyl ketone 
(MIBK, hexone) 

Methylene chloride 

n-butyl benzene 

Tetrachloroethylene (PCE) 

Trichloroethylene (TCE) 

Toluene 

Xylene 
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Analytical results and measurements have illustrated that this contaminant is 
prevalent throughout the vadose zone (WHC-SD-EN-TI-248). Used as a solvent 
for solvent extraction of uranium and plutonium from fission products. Present in 
process drainage and possibly in process condensate. (HW-19 140). 

Analytical results and measurements have illustrated that this contaminant is 
prevalent throughout the vadose zone (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

A degradation product of carbon tetrachloride. Analytical results and 
measurements have illustrated that this contaminant is prevalent throughout the 
vadose zone and has impacted groundwater (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

Analytical results and measurements have illustrated that this contaminant is found 
throughout the vadose zone (WHC-SD-EN-TI-248). 

"The 200-PW-4 OU final contaminant of concern list consists of the analytes listed for the 200-PW-2 Operable 
Unit (Table B-1) and the additional constituents listed here. 
bAnalyzed as kerosene total petroleum hydrocarbons. 
COC contaminant of concern. RECUPLEX 
DBBP = dibutyl butyl phosphonate. TBP 

recovery ofuranium and plutonium by extraction (process). 
tributyl phosphate. 
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Table B-3. Decision Rules. 

If the analytical results of the vadose zone soil samples within the geographic boundaries of the 
individual 200-PW-2 and 200-PW-4 Operable Unit representative and treatment, storage, and disposal unit 
waste sites over the next 5 years ineet all of the following conditions: 

• The RESRADb analysis of maximum detected soil sampling results for the radiological 
contaminants of concern in the 200-PW-2 and 200-PW-4 Operable Unit representative and treatment, 
storage, and disposal unit waste site vadose zone soils do not exceed the annual exposure limits for 
human health protection. 

• The fate and transport analysis (to be determined) of the maximum detected soil sampling results 
for the radiological contaminants of concern in the 200-PW-2 and 200-PW-4 Operable Unit 
representative and treatment, storage, and disposal unit waste site vadose zone soils do not exceed the 
annual exposure limits for protection of groundwater. 

1 & 2 • The analytical results of the 200-PW-2 and 200-PW-4 Operable Unit representative and treatment, 

3 

storage, and disposal unit waste site vadose zone soils indicate that maximum detected values do not 
exceed the respective nom:adiological contaminant of concern preliminary action levels for direct 
exposure. 

• The analytical results of the 200-PW-2 and 200-PW-4 Operable Unit representative and treatment, 
storage, and disposal unit waste site vadose zone soils indicate that the maximum detected values do 
not exceed the respective nonradiological contaminant of concern preliminary action levels for 
protection of groundwater. 

Then evaluate for site closure with no remedial action. a If any of these conditions are not met, then 
evaluate the need for conventional remedial action alternatives within a feasibility study/closure plan, 
or evaluate a streamlined approach to site closure to be applied administratively via an existing record 
of decision. 

If the maximum detected values indicate that the contamination distribution and physical characteristics 
in the 200-PW-2 and 200-PW-4 Operable Unit waste sites do not differ significantly from the 
preliminary conceptual contaminant distribution model, then the preliminary conceptual contaminant 
distribution model will not be revised prior to use for remedial decision making or remedial action 
planning. 

If the maximum detected values indicate that the contamination distribution and physical properties in 
the 200-PW-2 and 200-PW-4 Operable Unit-waste sites differ significantly from the preliminary 
conceptual contaminant distribution model, then the preliminary conceptual contaminant distribution 
model will be revised prior to use for remedial decision making or remedial action planning. 

"The term "remedial action" is used collectively to refer to one of the alternatives described in the project objectives 
discussion. The selection of the appropriate alternative action is beyond the scope of this document. 

b ANL 2002, RESRAD for Windows, Version 6.21. 

DR 
RESRAD 

decision rule. 
RESidual RADioactivity dose model. 
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B2.0 QUALITY ASSURANCE PROJECT PLAN 

The quality assurance project plan (QAPjP) establishes the quality requirements for 
environmental data collection, including sampling, field measurements, and laboratory analysis. 
The overall QAPjP for environmental restoration waste sites in the 200 Areas is included in 
Appendix A of the Implementation Plan (DOE/RL-98-28). The QAPjP complies with the 
requirements of the following: 

• U.S. Department of Energy (DOE) Order 414.lA, Quality Assurance 

• Code of Federal Regulations (CFR), IO CFR 830.122, "Quality Assurance Criteria" 

• EPA/240/B-01/003, EPA Requirements for Quality Assurance Project Plans for 
Environmental Data Operations, EPA QA/R-5 

• DOE/RL-96-68, Hanford Analytical Services Quality Assurance 
Requirements Documents. 

The Implementation Plan provides the general framework of technical and administrative 
requirements that apply to OUs in the 200 Areas. 

To meet the site-specific needs for the 200-PW-2 and 200-PW-4 OUs, this QAPjP identifies 
supplemental requirements developed during the DQO process and described in the group
specific SAP. These requirements are listed below: 

• Analytical Performance. Requirements for detection limits, precision, and accuracy are 
presented in Tables B-4a and B-4b. The analytical methods also are shown in this table. 

• Field Quality Control. The frequency and type of quality control (QC) samples to be 
· collected are addressed in Section B2. l. 

• Sample Preservation, Containers, and Holding Time. The requirements for the 
specific test/laboratory methods are addressed in Section B2.3 and in Table B-5. 

• Onsite Measurements Quality Control. The specific types of QC samples for onsite 
measurements and the frequency of collection are addressed in Section B2.4. 

• Data Validation and Usability. Specific validation requirements, including the 
frequency and level of validation, are addressed in Section B2.6. 

The following sections describe the supplemental waste group quality requirements and the 
procedural controls applicable to this investigation. The 200 Areas QAPjP (Appendix A of the 
Implementation Plan [DOE/RL-98-28]) and this section of the SAP will serve as the QAPjP for 
the 200-PW-2 and 200-PW-4 OU Rls. Correlation between EPA/240/B-01/003 (QA/R-5) 
requirements and information provided in the 200 Areas QAPjP and/or this chapter is provided 

· below. 
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EPAQA/R-5 
EPA QA/R-5 Title Reference Section Criteria 

Project/fask Organization A2. I (DOE/RL-98-28), Figure I 
(HNF-20635)1 

Problem Definition and Background Bl.5.I, Bl.I 

Project Project Task Description BI .0, B2.0 
Management 

Quality Objectives and Criteria Bl.5, B2.2 

Special Training/Certification B2.7 

Documents and Records B2.7 

Sample Process Design B3.0 

Sampling Methods B2.7 

Sample Handling and Custody B2.7.4, B2.7.5, B2.7.6 

Analytical Methods B2.2, Tables B-4a and B-4b 

Quality Control B2.I, B2.2 

Data Generation Instrument/Equipment Testing, Inspection and 
B2.7 

and Acquisition Maintenance 

Instrument/Equipment Calibration and 
B2.7 

Frequency 

Inspection and Acceptance of supplies and 
B2.7 

consumables 

Non Direct Measurement Bl.I 

Data Management B2.5 

· Assessment and Assessment and Response Actions B2.7 
Oversight Reports to Management B2.7 

Data Review, Verification and Validation B2.6 

Data Validation 
V erificatiori and Validation Methods B2.6 and Usability 

Reconciliation with User Requirements B2.5, A6.0 (DOE/RL-98-28) 

'HNF-20635, Groundwater Remediation Project Quality Assurance Project Plan. 

B2.1 FIELD QUALITY CONTROL 

Field QC samples shall be collected to evaluate the potential sources for error including cross
contamination and laboratory performance that could bias the results. A data quality assessment 
will be performed to assess the quality of the data collected to support the RI/FS activities for the 
200-PW-2 and 200-PW-4 OUs. Field QC for sampling in the 200-PW-2 and 200-PW-4 OUs 
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will require the collection of co-located duplicate, field split, and equipment rinsate blank 
samples. The QC samples are described in this section with the required frequency of collection. 

B2.1.1 Co-Located Duplicates 

Co-located duplicates are independent samples collected as close as possible to the same point in 
space and time, taken from the same source, stored in separate containers, and analyzed 
independently. These samples provide a relative measure of the degree oflocal heterogeneity in 
the sample medium, unlike laboratory duplicates that are used to evaluate precision and the 
analytical process. It is important that these samples not be homogenized together. 

A minimum of 5 percent of the total collected soil samples will be duplicated (i.e., 1 field 
duplicate will be collected for every 20 soil samples). At least one co-located duplicate will be 
collected from each borehole. The duplicates generally should be collected from an interval that 
is expected to have some contamination, so that valid comparisons between the samples can be 
made (i.e., at least some of the COCs will be above detection limit). When sampling is done 
with a split spoon, the duplicate sample probably will be from a separate split spoon either above 
or below the main sample because of sample volume requirements. 

B2.1.2 Equipment Rinsate Blanks 

Equipment rinsate blanks shall be collected at the same frequency as are the co-located duplicate 
samples, where applicable, and are used to assess the possibility of cross-contamination caused 
by sampling equipment, sample containers, or laboratory procedures; the blanks verify the 
adequacy of sampling equipment decontamination procedures. The field geologist may request 
that additional equipment blanks be taken. Equipment blanks shall consist of pure deionized 
water washed over decontaminated sampling equipment and placed in containers identical to 
those used for actual soil samples. 

-Equipment rinsate blanks shall be analyzed for the following: 

• Gross alpha 
• Gross beta 
• Metals (excluding hexavalent chromium and mercury) 
• Anions ( except cyanide). 

These analytes are considered to be the best indicators of decontamination effectiveness. 

B2.1.3 Prevention of Cross-Contamination 

Special care should be taken to prevent cross-contamination of soil samples. Particular care will 
be exercised to avoid the following common ways in which cross-contamination or background · 
contamination may compromise the samples: 

• Improperly storing or transporting sampling equipment and sample containers 
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• Contaminating the equipment or sample bottles by setting them on or near potential 
contamination sources, such as uncovered ground 

• Handling bottles or equipment with dirty hands 

• Improperly decontaminating equipment before sampling or between sampling events. 

B2.2 QUALITY OBJECTIVES AND CRITERIA 
FOR MEASUREMENT DATA 

Quality objectives and criteria for soil measurement data are presented in Tables B-4a and B-4b 
for chemical and radiological analytes and physical properties of interest. Analysis of soil 
physical properties will be performed according to American Society for Testing and Materials 
(ASTM) procedures, if applicable (ASTM, 1993 Annual Book of ASTM Standards). 

B2.3 SAMPLE PRESERVATION, CONTAINERS, 
AND HOLDING TIMES 

Soil sample preservation, containers, and holding times for chemical and radiological analytes of 
interest and physical property tests are presented in Table B-5. Final sample collection 
requirements will be identified on the Sampling Authorization Form per procedure 
CP-GPP-EE-01-2.0, Sample Event Coordination. 

B2.4 ONSITE MEASUREMENTS QUALITY 
CONTROL 

The collection of QC samples for onsite measurements is not applicable to field-screening 
techniques described in this plan. Field-screening instrumentation will be calibrated and 
controlled according to the procedures identified in Section B2.7. 

B2.S DATA MANAGEMENT 

Data resulting from the implementation of this QAPjP will be managed and stored by the Fluor 
Hanford (FH) organization responsible for sampling and characterization, in accordance with 
procedure CP-GPP-EE-01-2.2, Data Package Receipt and Control. At the direction of the task 
lead, all analytical data packages will be subject to final technical review by qualified personnel 
before their submittal to regulatory agencies or inclusion in reports. Electronic data access, when 
appropriate,. will be via a database (e.g., Hanford Environmental Information System [HEIS] or a 
project-specific database). Where electronic data are not available, hard copies will be provided 
in accordance with Section 9.6 of the Hanford Federal Facility Agreement and Consent Order 
(Ecology et al. 1989). 
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B2.6 VALIDATION AND VERIFICATION 
REQUIREMENT 

Validati<;>n will be performed on completed data packages by qualified FH Sample Management 
personnel or by a qualified independent contractor following CP-GPP-EE-01-2.5, Data Packa.ge 
Validation Process. Validation will consist of verifying required deliverables, requested versus 
reported analyses, and transcription errors. Validation also will include the evaluation and 
qualification ofresults based on holding time, method blanks, matrix spikes, laboratory control 
samples, laboratory duplicates, and chemical and tracer recoveries, as appropriate to the methods 
used. No other validation or calculation checks will be performed. At least 5 percent of all data 
will be validated. 

Assuming that about 80 samples will be collected during the 200-PW-2 and 200-PW-4 OU 
representative site and TSD unit investigations (including full QC sets, but exclusive of 
discretionary samples; see Tables B-7 through B-13 in Chapter B3.0), approximately 10 to 
20 sample delivery groups will be submitted to the laboratory containing between 4 and 
8 samples in each sample delivery group. At least one data validation package will be generated 
for each waste site. Validation requirements identified in this section are consistent with Level C 
validation, as defined in BIIT-01433, Data Validation Procedure for Radiochemistry Analysis, 
and BHl-01435, Data Validation Procedure for Chemical Analysis. No validation for physical 
property data will be performed. 

B2. 7 TECHNICAL PROCEDURES AND 
SPECIFICATIONS 

Soil sampling and onsite environmental measurements will be ( or were) performed according to 
approved procedures. Sampling and field measurements will be ( or were) conducted according 
to the approved procedures listed below, but are not limited to those shown. Procedures used for 
work already completed are shown in parentheses where the procedure number has since been 
changed. 

• Training/certifications 

- HNF-PRO-459, Environmental Training 

- HNF-RD-11061 , Training Requirements 

• Documents and records 

- HNF-PRO-10863, Notebooks and Logbooks 

- HNF-RD-210, Records Management Program 

• General sampling and sample management 

- CP-GPP-EE-01-2.0, Sample Event Coordination 

- CP-GPP-EE-01-2.1, Sampling Documentation Processing 
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- GRP-EE-01-3 .0 (CP-GPP-EE-01-3 .0), Chain of Custody 

- GRP-EE-01-3.1 (CP-GPP-EE-01-3.1), Sample Packaging and Shipping 

- GRP-EE-01-3.2 (CP-GPP-EE-01-3.2), Field Decontamination of Sampling 
Equipment 

- GRP-EE-05-1.0 (CP-GPP-EE-05-1.0) , Routine Field Screening 

- CP-GPP-EE-01-1.6, Survey Requirements and Techniques 

- GRP-EE-01-6.2 (CP-GPP-EE-01-6.2), Field Cleaning and/or Decontamination of 
GeoProbe and Drilling Equipment 

- GRP-EE-01-7.0 (CP-GPP-EE-01-7.0), Geologic Logging 

- GRP-EE-02-14.1, Drilling, Remediating, and Decommissioning Resource Protection 
Wells, and Geotechnical Soil Borings 

- (CP-GPP-EE-02-14.0), Drilling, Maintaining, Remediation, and Decommissioning 
Resource Protection Wells, GeoProbe, and Geotechnical Soil Borings 

• Soil and groundwater sampling 

- GRP-EE-01-4.0 (CP-GPP-EE-01-4.0), Soil and Sediment Sampling 

- GRP-EE-01-4.1 (CP-GPP-EE-01-4.1), Groundwater Sampling 

- GRP-EE-01-4.2 (CP-GPP-EE-01-4.2), Sample Storage and Shipping Facility 

- GRP-EE-01-4.5 (CP-GPP-EE-01-4.5), Sample Compositing 

• Instrument/equipment calibration and testing 

- HNF-PRO-490, Calibration Management Program 

- GRP-PRO-8377, Instrument Accuracy and Reliability (Calibration) 

• Supplies and consumables 

- HNF-PRO-268, Control of Purchased/Acquired Items and Services 

- HNF-PRO-123, Requesting Materials and Services 

• Radiological surveys, protection, and control 

HNF-13536, PHMC Radiological Control Procedures 

- HNF-5173, PHMC Radiological Control Manual 
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HNF-12494, Environmental Radiological Measurement Plan for the Central Plateau 
Remediation Project 

- HNF-JP-1277, D&D Radiological Protection Procedures 

- HNF-PRO-1623, Radiological Work Planning Process 

Waste DisposaVGroundwater Remediation Project (WD/GRP) Radiological Control 
Procedure (RCP) 4.5.1, Portable Environmental Survey Instrument Operation 

WD/GRP RCP 4.5.2, Peiformance of Environmental Radiological Measurements 

WD/GRP RCP 4.5.3, MDA and Scan Speed Determination for Environmental 
Radiological Surveys 

- WD/GRP RCP 4.5. 7, Preparation of Environmental Radiological Survey Task 
Instructions (ERSTis) 

- WD/GRP RCP 4.5.8, Background Measurements for Environmental Radiological 
Surveys 

- WD/GRP RCP 4.5 .9, Documenting Environmental Radiological Measurements 

- WD/GRP RCP 5.6.15, Operation of Mobile Surface Contamination Monitor II 

- HNF-13536 Procedure 3.1.2, "Evaluation of Outdoor Contamination Areas" 

• Waste management 

- (CP-A-EE-010-14), Waste Identification 

- (CP-A-EE-010-16), Waste Storage and Handling. 

- HNF-PRO-462, Pollution Prevention 

- HNF-PRO-15333, Environmental Protection Processes 

- HNF-PRO-15334, E.ffl.uent and Environmental Monitoring 

- HNF-PRO-15335, Environmental Permitting and Documentation Preparation 

- HNF-EP-0063, Hanford Site Solid Waste Acceptance Criteria 

CP-13934, Waste Control Plan for the 200-PW-4. Operable Unit. 

- CP-13935, Rev. 1, Waste Control Plan for the 200-PW-2 Operable Unit. 
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Work also shall be performed in accordance with the following: 

• Quality assurance 

HNF-20635, Groundwater Remediation Project Quality Assurance Project Plan 

(HNF-12494), Environmental Radiological Measurement Plan for the Central 
Plateau Remediation Project 

(CP-MP-002), Central Plateau Remediation Project Quality Assurance Program 
Plan 

- (CP-A-QA-03-5.1), Field Sampling Quality Assurance Program Plan 
- (CP-A-QA-03-5.2), Onsite Measurements Quality Assurance Program Plan 

HNF-RD-14988, Project Management Requirements 

• Quality improvement 

HNF-PRO-052, Corrective Action Management 

HNF-PRO-298, Noncomforming Items 

• Management assessment 

HNF-PRO-246, Management Assessment 

• Data management 

CP-GPP-EE-01-2.4, Environmental Information Systems -Data Package Technical 
Verification 

- CP-GPP-EE-01-2.5, Environmental Information Systems-Data Package Validation 
Process 

• Health and safety 

- HNF-PRO-121, Heat Stress Control 

HNF-PRO-175, Training Program Descriptions 

HNF-RD-10743, Safety Communications 

- HNF-RD-11812, Occupational Noise Exposure and Hearing Conservation 
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• Site-specific plans, as applicable: 

- Health and safety plans 

- Radiological evaluation and/or radiation work permits 

- Specification for environmental drilling services specific to the 200-PW-2 OU 

- Activity hazard analysis and/or job safety analysis. 

B2.7.1 Sample Location 

Sample locations (e.g., geophysical surveys, boreholes) will be staked and labeled before starting 
the activity. Locations will be staked by the technical lead or field team leader assigned by the 
project manager. After the locations have been staked, minor adjustments to the location may be 
made to mitigate unsafe conditions, avoid structural interferences, or bypass utilities. 
Locations will be identified during or after sampling following CP-GPP-EE-01-1.6. Changes in 
sample locations that do not impact the DQOs will require approval of the project manager. 
However, changes to sample locations that result in impacts to the DQOs will require lead 
regulator concurrence. 

B2.7.2 Sample Identification 

The FH Sample and Data Tracking database will be used to track the samples through the 
collection and laboratory analysis process. The HEIS database is the repository for the 
laboratory analytical results. The HEIS sample numbers will be issued to the sampling 
organization for this project in accordance with CP-GPP-EE-01-2.0. Each chemical/radiological 
and physical properties sample will be identified and labeled with a unique HEIS sample 
number. The sample location, depth, and corresponding HEIS numbers will be documented in 
the sampler' s field logbook. 

Each sample container will be labeled with the following information using a waterproof marker 
on firmly affixed, water-resistant labels: 

• HEIS number 
• Sample collection date/time 
• Name/initials of the person collecting the sample 
• Analysis required 
• Preservation method, if applicable. 

B2.7.3 Field Sampling Log 

All information pertinent to field sampling and analysis will be recorded in bound logbooks in 
accordance with HNF-PRO-10863 . The sampling team will be responsible for recording all 
relevant sampling information including, but not limited to, the information listed in Appendix A 
of Procedure 1.5. Entries made in the logbook will be dated and signed by the individual who 
made the entry. 
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B2.7.4 Sample Custody 

A chain-of-custody record will be initiated in the field at the time of sampling and will 
accompany each set of samples ( cooler) shipped to any laboratory, in accordance with 
GRP-EE-01-3.0 (CP-GPP-EE-01-3.0). The analyses requested for each sample will be indicated 
on the accompanying chain-of-custody form. Chain-of-custody procedures will be followed 
throughout sample collection, transfer, analysis, and disposal to ensure that sample integrity is 
maintained. Each time responsibility for custody of the sample changes, the new and previous 
custodians will sign the record and note the date and time. The sampler will make a copy of the 
signed record before sample shipment and will transmit it to FH Sample Management within 24 
hours of shipping, as detailed in CP-GPP-EE-01-2.1. 

A custody seal (i.e., evidence tape) shall be affixed to the lid of each sample jar. The container 
seal will be inscribed with the sampler' s initials and the date and then will be sealed. Although 
not anticipated at these sites, if sample jars are collected inside a glovebag or glovebox because 
of contamination levels and are "bagged out," the evidence tape may be affixed to the seal of the 
bag or box to demonstrate that tampering has not occurred. This will eliminate problems 
associated with contaminated soils adhering to the custody tape while inside the glovebox. 

B2.7.5 Sample Containers and Preservative 

Level I EPA precleaned sample containers will be used for soil samples collected for chemical 
and radiological analysis. Container sizes may vary, depending on laboratory-specific volumes 
needed to meet analytical detection limits. If, however, the dose rate on the outside of a sample 
jar or the curie content exceeds levels acceptable by an offsite laboratory, the sampling lead and 
task lead can send smaller volumes to the laboratory after consultation with FH Sample 
Management to determine acceptable volumes. Smaller sample volumes may not be able to 
meet quality assurance/QC requirements as discussed in Tables B-4a and B-4b. Preliminary 
container types and volumes are identified in Table B-5. Final types and volumes will be 
provided on the Sample Authorization Form. 

B2.7.6 Sample Shipping 

The outside of each sample jar will be surveyed by the radiological control technician to verify 
that the container is free of smearable surface contamination. The radiological control technician 
also will measure the radiological activity on the outside of the sample container (through the 
container) and will mark the container with the highest contact radiological reading in either 
disintegrations per minute or millirems per hour, as applicable. Unless prequalified, all samples 
will have total activity analysis performed by the Radiological Counting Facility, 
222-S Laboratory, or other suitable onsite laboratory, before shipment. This information, along 
with other data that may prequalify the samples, will be used to select proper packaging, marking, 
labeling, and shipping paperwork in accordance with U.S. Department of Transportation regulations 
( 49 CFR, "Transportation") and International Air Transport Association requirements, and to 
verify that the sample can be received by the offsite analytical laboratory in accordance with the 
laboratory' s acceptance criteria. The sampler will send copies of the shipping documentation to 
FH Sample Management within 24 hours of shipping, as detailed in CP-GPP-EE-01-2.1. 
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As a general rule, samples with activities <1 mR/h will be shipped to an offsite laboratory. 
Samples with activities between 1 mR/h and 10 mR/h may be shipped to an off site laboratory; 
samples with activities in this range will be evaluated on a case-by-case basis by FH Sample 
Management. Samples with activities > 10 mR/h will be sent to an onsite laboratory, as arranged 
by Sample Management. Potential impacts of onsite laboratory measurements are discussed in 
footnote a of Table B-4b. 

B-24 



t:c 
I 

N 
V, 

Table B-4a. Analytical Performance Requirements for Radionuclides - Shallow and Deep Zone Soils. (2 Pages) 

Americium-241 14596-10-2 335 112,000 

Carbon-14 14762-75-5 33,100 1,100,000 

Cesium-137 I 0045-97-3 23 .4 780 

Cobalt-60 10198-40-0 4.90 164 

Europium-152 14683-23-9 11.4 388 

Europium-154 15585-10-1 10.3 345 

Europium-155 14391-16-3 426 14,200 

Iodine-129 15046-84-1 3,080 103,000 

Neptunium-237 13994-20-2 59.2 1,980 

Nickel-63 13981-37-8 4,026 3,008,000 

Plutonium-238 I 3981-16-3 470 15,700 

Plutonium-2391240 Pu-2391240 425 14,200 

Radium-226 13982-63-3 7.03 234 

Radium-228 15262-20-1 8.15 272 

Strontium-90 Rad-Sr 2,410 80,300 

Technetium-99 141 33-76-7 412,000 13,700,000 

Thorium-232 TH-232 4.8 160 

NIA 

291 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

171 

NIA 

Americium isotopic -
AEA 

Carbon-14- liquid 
scintillation 

GEA 

GEA 

GEA 

GEA 

GEA 

Iodine-129 - Low Energy 
Photon Spectroscopy 

Neptunium-237 - AEA 

Nickel-63 - liquid 
scintillation 

Plutonium isotopic - AEA 

Plutonium isotopic - AEA 

GEA 

GEA 

Total radioactive 
strontium - GPC 

Technetium-99 - liquid 
scintillation 

Thorium isotopic - AEA 
(pCi) ICPMS (mg) 

400 

200 NIA 50 

15 200 0.1 

25 200 0.05 

50 200 0.1 

50 200 0.1 

50 200 0.1 

5 NIA 2 

NIA 

15 NIA 30 

1 130 

I 130 

NIA NIA 0.1 

NIA NIA 0.2 

2 80 

15 400 15 

1 0.002 mg/L 

4,000 

NIA 

2,000 

2,000 

2,000 

2,000 

2,000 

NIA 

8,000 

NIA 

. 

Accuracy 
, Soll , 

,} 

±20% 80-120% ±35% 65-135% 

±20% 80-120% ±35% 65-135% 

±20% 80-120% ±35% 65-135% 

±20% 80-120% ±35% 65-135% 

±20% 80-120% ±35% 65-135% 

±20% 80-120% ±35% 65- I 35% 

±20% 80-1200/o ±35% 65-135% 

±20% 80-120% ±35% 65-135% 

±20% 80-120% ±35% 65-135% 

±20% 80-120% ±35% 65-135% 

1,300 ±20% 80-120% ±35% 65-135% 

1,300 ±20% 80-120% ±35% 65-135% 

2,000 ±20% 80-120% ±35% 65-135% 

2,000 ±20% 80-120% ±35% 65-135% 

800 ±20% 80-120% ±35% 65-135% 

4,000 ±20% 80-120% ±35% 65-135% 

0.02 mg/kg ±20% 80-120% ±35% 65-135% 

0 
0 

~ 
I 

N 
0 
0 
0 

I 
O'I 
0 

~ 
< 
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Tritium (H-3) 10028-17-8 66,900 2,230,000 4,100 
Tritium - liquid 

400 400 400 400 ±20% 80-120% ±35% 
scintillation 

Uranium-233/234 13966-29-5 2,660 88,800 39.5 
Uranium isotopic - AEA 0.002 mg/L 0.02 mg/kg ±20% 80-120% ±35% 
(pCi) ICPMS (mg) 

Uranium-2351236 15117-96-1 IOI 3,370 3.92 
Uranium isotopic - AEA 

0.002 mg/L 0.o2mg/kg ±20% 80-120% ±35% 
(pCi) ICPMS (mg) 

Uranium-238 U-238 504 16,800 38.1 
Uranium isotopic - AEA 0.002 mg/L O.o2mg/kg ±20% 80-120% ±35% 
(pCi) ICPMS (mg) 

Footnotes, acronyms, and references are provided following Table B-4b. 

Table B-4b. Analytical Performance Requirements for Nonradionuclides - Shallow and Deep Zone Soils. (5 Pages) 
.....,,....,,..~--,_.,..,.. 

Metals 

Antimony 7440-36-0 1,400 NIA 5 Metals - 6010 - ICP 0.06 0.2 6 20 

Metals - 6010- ICP 0.1 0.2 10 20 
Arsenic 7440-38-2 87.5 20b 20 b Metals - 6010 - ICP 

(trace) 
0.01 NIA NIA 

Barium 7440-39-3 245,000 282 J32h Metals - 6010 - ICP 0.2 0.2 20 40 I 

Beryllium 7440-41 -7 104i NIA 10 Metals - 6010- ICP 0.005 0.01 0.5 

Metals - 60 IO - ICP 0.005 o.oi 0.5 
Cadmium 7440-43-9 139i 0.8) h 4 Metals-6010 - ICP 

(trace) 
0.005 NIA 0.5 NIA 

,, 

65-135% 

65-135% 

65-135% 

65-135% 

I 

Cl 
0 

~ 
I 

N 
0 
0 
0 
I 

O'I 
0 

~ 
< ..... 



to 
I 
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Table B-4b. Analytical Performance Requirements for Nonradionuclides - Shallow and Deep Zone Soils. (5 Pages) 

Chromium (total) 

Chromium VI 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Uranium (total) 

In organics 

Ammonia/ 
ammonium 

Chloride 

Cyanide 

Fluoride 

Nitrate 

Nitrite 

Phosphate 

Sulfate 

Organics 

Acetone 
(2-propanone) 

Benzene 

7440-47-3 Unlimited 2,000 

18540-2 9-9 2 I i 

7440-50-8 130,000 

7439-92-1 1,000 1 840k 

7439-97-6 ) ,050 0.33 b 

7440-02-0 10,ooom 130.4 

7782-49-2 17,500 I t 

7440-22-4 17,500 9.4 t 

7440-61-1 10,500m 115 

7664-41 -7 Unlimited Unlimited 

16887-00-6 NIA NIA 

57-12-5 70,000 0.80 

16984-48-8 210,000 16 

14797-55-8 Unlimited 40 

14797-65-0 350,000 4 

14265-44-2 NIA NIA 
14808-79-8 NIA 1,000 

67-64-1 350,000 3.21 

71-43-2 2,390 2.42 

42 

42 

50 

50 

0.33h 

30 

0.78h 

2 

5 

NIA 

NIA 

NIA 

NIA 
NIA 
NIA 
NIA 
NIA 

NIA 

NIA 

Metals- 6010 - ICP 
(trace) 

Chromium (hex) - 7196 -
colorimetric 

Metals- 6010 - ICP 

Metals - 6010 - ICP 

Metals - 6010 -
ICP(trace) 

Mercury- 7470 - CV AA 

Mercury - 7471 - CV AA 

Metals-6010 - ICP 

Metals - 6010 - ICP 

Metals - 6010- ICP 

Metals - 60 IO - JCP 
(trace) 

Uranium total - kinetic 
phosphorescence analysis 

Ammonia - 350.N • 

Anions - 300.0 • - JC 

Total cyanide - 9010-
colorimetric 

Anions - 300.0 - IC 

Anions - 300.0 - IC 

Anions - 300.0 - IC 

Anions - 300.0 - IC 

Anions - 300.0 - IC 

Volatile organics - 8260 -
GCMS 

Volatile organics - 8260 -
GCMS 

0.01 NIA NIA 

0.01 4 0.5 200 

0.025 0.025 2.5 2.5 

0.1 0.2 10 20 

0.01 NIA NIA B I I I 

0.0005 0.005 NIA NIA I I I I 

NIA NIA 0.2 0.2 I I I I 

0 .04 0.04 4 4 I I I I 

0.1 0.2 IO 20 I I I I 

0.02 0.02 2 2 I I I I 

0.005 NIA 0.5 NIA I I I I 

0.0001- 0.02 0.2 ±20% 80-120% ±35% 65-135% 

0.05 800 0.5 8,000 I I I I 

0.2 5 2 5 

0.005 · 0.005 0.5 0.5 

0.5 5 5 5 
0.25 10 2.5 40 

0.25 15 2.5 20 

0.5 15 5 40 

0.5 15 5 40 

· 0.02 0.02 0.02 0.02 

0.005 0.005 0.005 0.005 

C, 
0 

~ 
I 

N 
0 
0 
0 

I 

°' 0 

g; 
< -
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Butanol; n• 71-36-3 350,000 6.62 NIA GC organic- 8015 5 5 5 5 I 

Butyl benzene; n 104-51-8 NIA NIA NIA Volatile organics - 8260-
0.005 NIA 0.005 NIA NIA NIA NIA NIA 

GCMS 

Carbon 
56-23-5 l,010 0.0031 NIA Volatile organics - 8260-

0.005 0 .005 0.005 0.005 
tetrachloride GCMS 

Ch lorobenzene 108-90-7 70,000 1.4 40 
Volatile organics - 8260-

0.005 0.005 0.005 0.005 I 
GCMS 

Chloroform 67"66-3 21,500 0.0382 NIA Volatile organics - 8260 -
0.005 0.005 0.005 0.005 

GCMS 

Volatile organics - 8260 -
t:, 

Dichloroethane; I, I 75-34-3 350,000 4.37 NIA 0.01 0.01 0.01 0.01 0 GCMS tr:1 
Dichloroethane; 1,2 107-06-2 1,440 0.00232 NIA Volatile organics - 8260-

0.005 0 .005 0.005 0.005 ~ GCMS 
t:o I 

Dichloroethylene; N I Volatile organics - 8260- 0 N 1,2- (mixed 540-59-0 31,500 0.4 NIA 0.01 0.01 0.01 0.01 00 GCMS 0 
isomers) 0 

I 

Ethylene glycol 107-21-1 Unlimited NIA NIA GC organic 8015 5 5 5 5 I O'\ 
0 

Ethylbenzene 100-41-4 350,000 6.91 NIA Volatile organics - 8260 -
0.005 0.005 0.005 0.005 ~ GCMS 

Methyl ethyl ketone Volatile organics - 8260- < 
78-93-3 Unlimited NIA NIA 0.01 0.01 O.ot 0.01 I 

(MEK; 2-butanone) GCMS 
...... 

Methyl isobutyl 
Volatile organics- 8260-ketone {MIBK 108-10-1 280,000 NIA NIA 0.01 0.01 O.ot 0.01 I 

hexone) GCMS 

Methylene chloride 
75-09-2 17,500 0.0254 NIA Volatile organics - 8260-

0.005 0.005 0.005 0.005 I I 
( dichloromethane) GCMS 

Phenol 108-95-2 Unlimited 43.9 30 
Semivolatiles - 8270 -

0.01 0.1 0.33 3.3 I 
GCMS 

Polychlorinated 
1336-36-3 10• 0.21 0.65 PCBs - 8082 - GC 0.0005 0 .005 0.0165 0.1 I 

biphenyls 

Tetrachloroethylene 127-18-4 2,570 0.0091 NIA Volatile organics - 8260-
0.005 0.005 0.005 0.005 

GCMS 

Toluene 108-88-3 70,000 11.6 200 
Volatile organics - 8260-

0.005 0.005 0.005 0.005 ' GCMS 

Tributyl phosphate 126-73-8 NIA NIA NIA Semivolatiles - 8270 -
0.1 0.5 3.3 5 I 

GCMS 



Table B-4b. Analytical Performance Requirements for Nonradionuclides - Shallow and Deep Zone Soils. (5 Pages) 
Preliminary Action Levet• Rfqulred Target Quantlhltlon Limits• 

COCs CAS# WAC 173- GW Terrestrial Name/ Analytleal Water Water Soll-Otber 
Soll-Other Precision Attuncy Precision 

340.Metbod Protection • Biota . Tabnolo~ l.owConc. High Low Cone. High Water \\'ater Soll 
c• (mgtkg) (mg/kR) Protection 1 

(mivl.) 
Cone. 

(IIIJl/kg) 
Cone. 

(mg/kg) (mg/1.) (mg/kg) 

Trichlorethanc; 
71-55-6 Unlimited 57 NIA Volatile organics - 8260 -

0.005 0.005 0.005 0.005 I I I 
1,1, 1 GCMS 

Trichloroethylene 79-01-6 11,900 0.0263 NIA Volatile organics - 8260 -
0.005 0.005 0.005 0.005 I I I 

GCMS 

Xylene (total) 1330-20-7 Unlimited 135 NIA Volatile organics - 8260 -
0.005 0.005 0.005 0.005 I I I 

GCMS 

Total petroleum 
hydrocarbons - 68334-30-5 
diesel to oil range and 2,000 1 2,000 1 200 WTPH-D 0.5 0.5 5 5 I I I 
(kerosene and 
nmmal paraffin 8008-20-6 

hydrocarbons) 

Total petroleum 
hydrocarbons - 8006-61-9 30 1 30 1 100 WTPH-G 0.5 0.5 5 5 I I I 

gasoline range 

Hydraulic fluids 
8008-20-6 2,000 1 2,000 1 NIA Oil and grease (total 

2 NIA 200 NIA I I I 
(grease; heavy oils) recoverable) - 413.N" 

Field Screeni11g Meamreme11ts 

pH NIA NIA NIA NIA TBD TBD TBD TBD TBD TBD 

Soil Pl,ysical Properties 

Bulk density NIA NIA NIA NIA ASTM D2937, or NIA wt% NIA NIA NIA CP-GPP-EE-05-3 .9 

Li thology NIA NIA NIA NIA CP-GPP-EE-01-7.0 NIA Descriptive NIA NIA NIA 
Moisture content NIA NIA NIA NIA ASTM D2216 NIA wt% NIA NIA NIA 
Particle size NIA NIA NIA NIA ASTM D422 NIA wt% NIA NIA NIA distribution 

Accuracy 
Soft 

• 
• 
I 

I 

I 

I 

TBD 

NIA 

NIA 
NIA 

NIA 

t:J 
0 

~ 
I 

N 
0 
0 
0 
I 

O"I 
0 

§ 
< 
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Table B-4b. Analytical Performance Requirements for Nonradionuclides - Shallow and Deep Zone Soils. (5 Pages) 
Preliminary Action Le,•et• Required Targ« Quantltation Limlt11• 

WAC 173- GW Terrett rla I Name/Analytical Water Water 
Soll-Othet" 

Soil-Other Precision Accuracy Precision Accuracy coc, CAS# Biota Technol010J High High Water Water Soll 340 Method Protection• 
Protection' 

Low Cone. Cone. Low Cone. Cone. c• (mg/kg) (mg/kg) (mg/kg) (mg/L) 
(mg/L) 

(mg/kg) (mg/kg) ,. 

• The preliminary action level is the regulatory or risk-based value used to determine appropriate analytical requirements (e.g., detection limits). Remedial action levels will be proposed in the 
feasibility study, will be finalized in the record of decision, and will drive remediation of the sites. 

Soll 

b 15 mrem/yr = nonradiological worker industrial exposure scenario; 2,000 h/yr onsite, 60 percent indoors, 40 percent outdoors. 500 mrem/yr = radiological worker industrial scenario; 2,000 h/yr 
onsite, 60 percent indoors, 40 percent outdoors. GW = groundwater protection radionuclide values based on RESRAD (ANL 2002, , RESRAD for Windows, Version 6.21) modeling of drinking water 
exposure with the entire vadose zone presumed to be contaminated. 

• Water values for sampling quality control (e.g., equipment blanks/rinses) or drainable liquid (if recovered). For both water and soil mediums, matrix effects may impact on specific sample basis. 
d WAC 173-340, "Model Toxics Control Act - Cleanup," Method C industrial soil values for direct exposure from the CLARC Version 3.1 tables, updated November 200_1 (Ecology Publication 

No. 94-145, Model Toxics Control Act Cleanup Levels & Risk Calculations (CLARC) Version 3.1). 
• Calculated using WAC 173-340 Method B drinking water standards as inputs to the WAC 173-340 three-phase model for protection of drinking water (WAC 173-340-74 7[4], "Deriving Soil 

Concentrations for Ground Water Protection," "Overview of Methods," "Fixed Parameter Three-Phase Partitioning Model," amended February 12, 200 I), except as noted. 
r Value is the lowest concentration for each analyte (adjusted for background) from Tables 749-2 and 749-3 of WAC 173-340-900, "Tables," amended February 12, 2001. 
1 Precision and accuracy requirements as identified and defined in the referenced U.S. Environmental Protection Agency procedures implemented by laboratory analysis and quality assurance 

procedures. 
h Cleanup value is less than Hanford Site soil background. Therefore, the soil background concentration is used as the preliminary action level. 

All four-digit numbers refer to SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. Laboratories may propose alternate methodology if specified performance 
requirements can be met/exceeded with acceptance from the project prior to analysis. 
Calculated using air cleanup standards from WAC I 73-340-750(3)(a)(ii)(B) ("Cleanup Standards to Protect Air Quality,"), page 210, equation 750-2, with Washington State Department of Health 
mass loading of particulates in air of 104 g/m3

. 

t Calculated using standards for surface water protection (40 CFR 13 I, "Water Quality Standards," and WAC I 73-201A-040, "Water Quality Standards for Surface Waters of the State of Washington," 
'Toxic Substances") as inputs to the three-phase model for protection of drinking water (WAC 173-340-747[ 4 ], February 12, 200 I). 

1 Based on Method A values from Tables 740-1 and 745-1 of WAC 173-340-900, amended February 12, 2001. 
m Value based upon nickel or uranium soluble salts value. 
" From EPA/600/4-79/020, Methods of Analysis of Water and Waste . 
ASTM D422, Standard Test Method/or Particle-Size Analysis of Soils. 
ASTM D22 I 6, Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass. 
ASTM D2937, Standard Test Method for Density of Soil in Place by the Drive-Cylinder Method. 
GRP-EE-01-7.0 (CP-GPP-EE-01-7 .0), Geologic Logging 
GRP-EE-05-3.9 (CP-GPP-EE-05-3.9), Determination of Soil B11/k Density Using a Split-Spoon Sampler. 
AEA alpha energy analysis. GPC gas proportional counter. 
CV AA cold vapor atomic absorption.. GW groundwater. 
GC gas chromatograph. IC ion chromatography. 
GCMS gas chromatograph/mass spectrometry. ICPMS inductively coupled plasma mass spectrometer. 
GEA gamma energy analysis . N/ A not applicable. 

RESRAD 
TBD 
roe 
WTPH-D 
WTPH-0 

= RESidual RADioactivity dose model. 
= to be determined. 
= total organic carbon. 
= Washington Total Petroleum Hydrocarbon-Diesel. 
= Washington Total Petroleum Hydrocarbon-Kerosene. 

t:) 
0 

~ 
I 

N 
0 
0 
0 

I 

°' 0 

~ 
< ...... 
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Table B-5. Sample Preservation, Container, and Holding Time Guidelines. (2 Pages) 

Analytical 
Bottle 

Amount·11
"' Packing Holding Aoalytes/ References Matrix Presen·ation Priority 

Number Ty-pe 
Requirements Time 

Radionuclides 

Americium-241 10 Soil l GIP 10-1000 None None 6 months 

Carbon-14 7 Soil 1 GIP 10-1000 None None 6 months 

Cesium-137 1 Soil 

Cobalt-60 1 Soil 

Europium-152 1 Soil 

Europium-154 1 Soil 1 GIP 100-1500 None None 6 months 

Europiurn-155 1 Soil 

Radium-226 1 Soil 

Radiurn-228 1 Soil 

lodine-129 Soil 1 GIP 10-1000 None None 6 months 

Tritium - H3 15 Soil 1 G 100-500 None None 6 months 

Neptunium-237 6 Soil l GIP 10-1000 None None 6 months 

Nickel-63 6 Soil 1 GIP 10-1000 None None 6 months 

Plutonium-23 8 l Soil I GIP 10-1000 None None 6 months 

Plutoniurn-2391240 1 Soil 

Strontiurn-90 1 Soil 1 GIP 10-1000 None None 6 months 

Technetium-99 6 Soil 1 GIP 10-1000 None None 6 months 

Thorium-232 5 Soil 1 GIP 10-1000 None None 6 months 

Uraniurn-2331234 1 Soil 

Uranium-2351236 1 Soil 1 GIP 10-1000 None None 6 months 

Uranium-238 l Soil 

Uranium (total) kinetic 
1 Soil 1 GIP 6 None None 6 months 

phosphorescence analysis 

Chemicals 

Ammonia/ 
II Soil 1 GIP 50-500 None Cool 4°C 28 days ammonium - 350.N 

IC anions - 300.0 
3 Soil l GIP 50-500 None None 

28 days/ 
48 hours 

Anions - 353 . l for 
3 Soil l GIP -250 None None 28 days 

nitrate/nitrite 

ICP metals- 6010A 2 Soil 1 GIP 10-500 None None 6 months 

Chromium hex - 7196 4 Soil 1 GIP 5-500 None Cool 4°C 30 days 

Mercury- 7471-
2 Soil l G 5-125 None None 28 days 

(CVAA) 

Total cyanide - 9010 13 Soil I G 10-1000 None Cool 4°C 14 days 

pH (soil)- 9045 14 Soil I GIP 10-250 None None ASAP 

pH (soil)- field 
14 Soil NIA 

measurement 
NIA NIA NIA NIA NIA 

SVOA-8270A 8 Soil l aG 125-1000 None Cool 4°C 14140 days 
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Table B-5. Sample Preservation, Container, and Holding Time Guidelines. (2 Pages) 

9 Soil G 125-250 None Cool4°C 14 days 

VOA- 8260 19 Soil G 10-50 None Cool 4°C 14days 

Nonhalogenated VOA -
8 Soil G 10-50 None Cool 4°C 14 days 

8015M 

Nonhalogenated VOA - 8 Soil G 125-250 None Cool 4°C 14 days 
8015M-GC modified for 
hydrocarbon (normal 
paraffin hydrocarbon) 

WTPH - Diesel 9 Soil G 50-150 None Cool4°C 14 days 

WTPH - Gasoline 9 Soil G 50-150 None Cool 4°C 14 days 

Oil and grease 9 Soil G 200 None Cool 4°C 28 days 

Polychlorinated biphenyls 13 Soil G 10-50 None Cool4°C 14 days 
-8082 

Physical Properties 

Bulk density- AS1M None 
D2937 16 Soil Liner Liner None None established 

for analysis 

Moisture content -
Moisture 

None 
AS1MD2216 17 Soil tind 250 None None established 

for analysis 

Particle size distribution - None 
AS1MD422 18 Soil GIP 100-4000 None None established 

for analysis 

'Optimal volumes, which may be adjusted downward to accommodate the possibility of retrieval of small amount of sample. Minimum sample 
size will be defined in the Sampling Authorization Form. 

bShould samples be liquid rather than soils, the following volumes need to be collected: 

Radionuclides- 4 L for all radionuclides (except carbon-14, tritium, and technetium-99; they require approximately 500 mL each sample). 
Chemicals - All liquid samples require the amount as listed for soil samples. Preservation, holding times, specific bottle types, and 
specific method references also may be affected ifliquid samples are collected. Consult Fluor Hanford Sample Management staff for 
details. 

<Mixed soil samples may be obtained and submitted to the analytical laboratory for analyses for specific analytes, including the following: 

Radionuc/ides - 100 g of soil for all radionuclides (except carbon-I 4, ·tritium, and technetium-99; they require approximately IO g each 
sample). 
Chemicals - A 10-g soil sample is required for all ICP analysis, 10-g soil sample is required for IC anion analysis, 5-g soil sample for 
hexavalent chromium analysis, 10-g soil sample for CA analysis, 10-g soil sample for 8015 analysis, and 125-g soil samples for each 8270 
and total organic carbon analysis . 

~ote: Vessel must be sealed. 

ASTM D422, Standard Test Method for Particle-Size Analysis of Soils. 

ASTM D2216, Standard Test Method for Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass . 

ASTM D2937, Standard Test Method for Density of Soil in Place by the Drive-Cylinder Method. 

All four-digit method numbers refer to SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical Methods. 
300.0, 350.N, and 353.1 , see EPN600/4-79/020, Methods of Analysis of Water and Waste. 

For EPA Methods 

aG amber glass. IC = ion chromatography. TBD 
ASAP = as soon as possible. ICP = inductively coupled plasma. TOC 
CV AA = cold vapor atomic absorption. NI A = not applicable VOA 
G glass. P = plastic. WTPH 
GC gas chromatograph. SVOA = semivolatile organic analyte. 

B-29 
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B3.0 FIELD SAMPLING PLAN 

B3.1 SAMPLING OBJECTIVES 

The primary objective of the field sampling plan is to identify and describe sampling and 
analysis activities that will be conducted to resolve decision rules identified in Step 5 of the 
DQO process (see Section Bl.2.2). Decision rule statements indicate that remedial action may 
be necessary if preliminary action levels and annual exposure protection limits are exceeded. 
The field sampling plan uses the sampling design proposed in Step 7 of the DQO process and 
describes pertinent elements of the sampling program. Sample methods, procedures, locations, 
frequencies, parameters of interest, and bottle requirements are identified in this section. 

A borehole will be drilled through each of the representative sites identified in the DQO as 
needing additional data to support the RI/FS or TSD closure processes: the 216-A-19 Trench, 
the 216-B-12 Crib, the 216-A-10 Crib, the 216-A-36B Crib, and the 216-A-37-1 Crib. 
The boreholes will be drilled to the top of groundwater, and soil samples will be collected 
through the vadose zone for laboratory analysis. Physical property samples will be collected at 
major lithologic changes and as determined by the site geologist. The boreholes will be 
geophysically logged for gamma-emitting radionuclides and neutron moisture content. A spilt
spoon sampler will be the primary sampling device used to collect the samples from the 
boreholes. At the 207-A South Retention Basin, up to four shallow borings will be drilled to a 
depth of 6 m (20 ft) below ground surface (bgs) to collect soil samples for laboratory analysis. 
The locations of planned and existing boreholes are shown in Figures B-1 through B-4. 

B3.2 FIELD MEASUREMENTS 

B3.2.1 Surface Radiation Survey 

A surface radiation survey will be performed at each waste site to be investigated, to document 
existing surface contamination and to support preparation of supporting health and safety 
documentation. Surface radiation surveys will be conducted by qualified radiological control 
technicians in accordance with applicable health and safety procedures. A survey report will be 
prepared for each site. Surveys will be performed according to HNF-IP-1277, Procedure 
RCP 5.6.15. A postsampling survey also will be performed at each sampling site to ensure that 
sampling activities have not contributed to surface contamination. 

B3.2.2 Soil Screening 

All samples and cuttings from boreholes will be field screened by the radiological control 
technician or other qualified personnel for evidence of radioactive contamination. Surveys of 
these materials will be conducted visually and with field instruments. Potential screening 
instruments are listed in Table B-6 with their respective detection limits. The radiological 
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control technician will record all field measurements, noting the depth of the sample and the 
instrument reading. 

Before drilling begins, a local area background reading will be taken with the field screening 
instruments at a background site to be selected in the field. Field screening will be used to 
identify the bottom of the waste site (i.e., crib/trench) and adjust sampling points, assist in 
determining sample shipping requirements, and support worker health and safety monitoring. 
The site geologists will use professional judgment, screening data, and the information provided 
in Tables B-7 through B-12 to finalize sampling decisions. 

The field action level for radionuclide screening is twice background. Intervals above this field 
action level will be assessed for sampling by the field geologist. Samples exceeding 0.5 rnrem/h 
will be stored at a temporary radioactive material storage area, separated from other samples, 
until shipment to the laboratory. 

Additional field screening for volatile organics will be performed by the health and safety 
technician using a photoionization detector or other methods, if required by the site-specific 
health and safety plan. At the 207-A South Retention Basin and the 216-A-3 7-1 Crib, 
monitoring for volatile organics will be conducted during drilling to support possible soil gas 
vapor sampling. Field screening instruments will be used, maintained, and calibrated in 
accordance with the manufacturer' s specifications and approved procedures such as those found 
in GRP-EE-05-1.0 (CP-GPP-EE-05-1.0). The field geologist will record field screening results 
on the borehole log. 

B3.3 SOIL SAMPLING AND ANALYSIS 

The following sections discuss the details of sampling soil from boreholes. 

B3.3.1 Borehole Sampling and Analysis 

Nonradiological and radiological samples will be collected from four deep boreholes. Borehole 
C3245 will be drilled in the 216-A-19 Trench. Borehole C3246 will be drilled in the 
216-B-12 Crib. Borehole C3247 will be drilled in the 216-A-10 Crib after the six drive casings 
(C4107 through C4112) are installed. Borehole C3248 will be drilled in the 216-A-36B Crib. 
Borehole C4106 will be drilled in the 216-A-37-1 Crib. Up to four borings (C4113 through 
C4116) will be installed at the 207-A South Retention Basin. Borehole sample collection will be 
guided by the sampling approaches outlined in Tables B-7 through B-12. Actual sampling 
intervals may vary from these approaches, depending on the thickness of clean soil cover or 
stabilization fill placed over the cribs and trench, field screening results, and varying subsurface 
conditions. The intent of the sampling design is to begin sample collection at approximately 
4.6 m (15 ft) bgs. This is followed by samples beginning at the base of the crib or trench where 
the highest levels of contamination are expected. Samples from 4.6 m (15 ft) are critical for 
evaluation of direct exposure scenarios, whereas a sample from 7.6 m (25 ft) is considered 
desirable for remedial alternative evaluation. Samples from depths greater than the base of the 
waste site will be used to verify the conceptual contaminant distribution model and to evaluate 
remedial action alternatives and groundwater impacts. 
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From the base of the crib or trench, samples will be collected with greater frequency while 
contamination is at the highest concentrations. As depth increases, the level of contamination is 
expected to decrease and the frequency of sampling also will decrease. Samples will be taken at 
the transitions from high to medium to low contamination zones as guided by the site' s 
conceptual contamination distribution model, results of nearby borehole logging events, and 
professional judgment of the field geologist. Samples also will be taken at major changes in 
lithology as noted by the field geologist. Drilling and sampling will stop when the water table is 
encountered. Figures B-5 through B-10 illustrate the anticipated sampling intervals in each of 
the boreholes to be drilled. 

Sampling will be performed in accordance with GRP-EE-01-4.0 (CP-GPP-EE-01-4.0), using a 
split-spoon sampler. The split-spoon samplers will be equipped with four separate stainless steel 
(for chemical analyses) or LEXAN® liners (for physical property analyses). Site personnel will 
use caution not to overdrive the sampling device. With the exception of the co-located duplicate 
samples, soil will be transferred to a precleaned, stainless steel mixing bowl, homogenized, and 
then containerized in accordance with the sampling procedure. Radiological and nonradiological 
analytes of interest are presented in Tables B-4a and B-4b. If sample volume requirements 
cannot be met~ samples will be collected according to the priority listed in Table B-5. 
Radiological and nonradiological samples always will take precedence over physical 
property samples. 

Physical property samples will be collected from the boreholes to provide site-specific values to 
support the RESidual RADioactivity (RESRAD) dose model or other modeling efforts. Soil 
properties of interest are moisture content, grain-size distribution, and soil density. Samples for soil 
density generally shall be collected with a split-spoon sampler equipped with four separate LEXAN 
liners. Samples will be analyzed in accordance with the ASTM methods listed in Table B-5 
(ASTM 1993) or in accordance with approved field procedures. The physical property samples will 
be collected from lithologies that represent the major facies in the vadose zone as identified in 
Tables B-7 through B-12. The samples will be collected coincident with nonradiological and 
radiological split-spoon sample intervals, where possible. Investigation-derived waste generated 
during this activity will be handled according to procedures in Section B2. 7 and the waste 
control plans (CP-13934, CP-13935). 

B3.3.2 Preshipment Sample Screening 

A representative portion of each sample to be shipped to an offsite laboratory will be submitted 
to the Radiological Counting Facility, 222-S Laboratory, or other suitable onsite laboratory for 
total activity analysis before it is shipped. Total activities will be used for sample preshipment 
characterization. Samples that slightly exceed the offsite laboratory criterion discussed in 
Section B2.7.6 may be reduced in volume to allow offsite shipment. Onsite and offsite 

® LEXAN is a registered trademark of General Electric Company, New York, New York. 
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laboratories will be identified before field activities are initiated and will be mutually acceptable 
to the FH Sample and Data Management group and to the task lead. 

B3.3.3 Summary of Sampling Activities 

A summary of the number and types of samples to be collected at all six waste sites is presented 
in Table B-13. 

B3.4 GEOPHYSICAL LOGGING 

Planned boreholes and selected existing boreholes will be geophysically logged with a 
high-resolution spectral gamma-ray logging system to assess the vertical distribution and 
concentration of gamma-emitting radionuclides. Soil moisture also will be assessed using a 
neutron logging tool for all new boreholes only. These methods are described in Section 4.3 of 
the Work Plan. The new boreholes will be logged before the casing is telescoped and before 
decommissioning activities begin. The starting point for logging will be recorded; this is usually 
ground surface or top of casing. The site geologist will witness logging runs and will verify 
before and after field calibrations and repeat log intervals. The list of boreholes and wells that 
will be logged with the spectral gamma logging system is presented in Table B-14. These wells 
represent data collection points in the vicinity of the individual waste sites. Logging of these 
wells will provide additional updated, site-specific information on gamma contaminant 
distribution, both laterally and vertically, in the area of the waste sites. 

The location of the area of highest potential contamination within the 216-A-10 Crib is uncertain 
because of the manner in which effluent was discharged to the crib. Therefore, locating the 
borehole for this site requires some preliminary geophysical logging activities to target the area 
of highest contamination. A series ofup to six direct push (e.g., GeoProbe® or cone 
penetrometer) holes or drill casings will be installed and logged with a gamma detector. 
The location of the borehole will be identified based on the results of this logging. The depth of 
direct-push holes may be limited based on subsurface conditions ( e.g., cobbles, gravel). 
The holes will be pushed to a maximum depth of approximately 27 m (90 ft) bgs ( or 
approximately 14 m [45 ft] below crib bottom). 14 m (45 ft) below the crib is considered 
sufficient to locate the zone of highest contamination, which is expected to be above 27 m (90 ft) 
bgs as shown in the conceptual contaminant distribution model for this site (see Figure 3-15 of 
the Work Plan). 

B3.5 SURVEYING 

The location of all new boreholes will be surveyed after the sampling and decommissioning 
activities are completed. Surveys will be performed according to CP-GPP-EE-01-1.6. Data will 

® GeoProbe is a registered trademark ofKejr, Inc., Salina, Kansas. 
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be recorded in NA VD88, North American Vertical Datum of 1988, and in the Washington State 
Plane (South Zone) NAD83, North American Datum of 1983, with the 1991 adjustment for 
horizontal coordinates. All survey data will be recorded in meters and feet. 
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Figure B-1 . Location of Planned and Existing Boreholes and Wells 
at the 216-A-19 Trench in the 200-PW-2 Operable Unit. 
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Figure B-2. Location of Planned and Existing Boreholes and Wells 
at the 216-B-12 Crib in the 200-PW-2 Operable Unit. 
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Figure B-3. Location of Planned and Existing Boreholes and Wells at the 
216-A-10 Crib and 216-A-36B Crib in the 200-PW-2 Operable Unit. 
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Figure B-4. Location of Planned and Existing Boreholes and Wells at the 207-A 
South Retention Basin and 216-A-37-1 Crib in the 200-PW-4 Operable Unit. 
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Figure B-5. Approximate Sampling Intervals in the 216-A-19 Borehole . 
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Figure B-6. Approximate Sampling Intervals in the 216-B-12 Borehole . 
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Figure B-7. Approximate Sampling Intervals for the 216-A-10 Borehole . 
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Figure B-8. Approximate Sampling Intervals for the 216-A-36B Borehole. 
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Figure B-9. Approximate Sampling Intervals for a Typical Borehole at the 
207-A South Retention Basin. 
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Figure B-10. Approximate Sampling Intervals for the 216-A-37-1 Borehole. 

0 

10 

20 

30 

.=-
40 w 

w 
!::. 
w 
(.) 
ct: 

50 
LL 
a::: 
::::, 60 en 
0 
z 
::::, 

70 0 
a::: 
Cl 
3: 
0 

80 
_J 

w 
en 100 :r: 
I-
0... 
w 
0 

150 

200 

250 

_, 
~ a: 
w 
I-
i; 
w _, 
a. 
:::. 
< 
UJ 

12.5-15 ft 

17.5-20ft 

27.5-30 ft 

37.5-40 ft 

47.5-50 ft 

72.5-75ft 

97.5-100 ft 

147.5-150 ft 

197.5-200 ft 

237.5-240 ft 

272.5-275 ft 

NOT TO 
SCALE 

Typical Borehole 

Hanford formation 
Sand Dominated 

Sequence 

(Top of 
Undifferentiated 

Hanford formation) 

(Top of 
Ringold Formation) 

BACKFILL 

Gravel 

8" CASING 

6" CASING 

T WATER TABLE - 275 FT 
~~---=a-

B-44 

LEGEND 

~ SPLIT-SPOON SAMPLE INTERVAL 

Note: Critical sample at 15 ft below 
original ground surface. 

101702C 



DOE/RL-2000-60 REV 1 

Table B-6. Field Screening Methods . .------------~-----

Exposure/dose 
rate 

Beta/gamma RO-20/RO-03 portable ionization 0.5 rnrem/h 
chamber* 

Contamination 
level 

Alpha/beta-gamma E-600 ratemeter with a SHP380-NB 100 d/min a 
scintillation probe* 1,921 d/min 13-y 

*RO-20/RO-03, Eberline E-600, and SHP380-A/B are trademarks of Eberline Instruments, a subsidiary of Thermo Electron 
Corporation, Waltham, Massachusetts 

Table B-7. 216-A-19 Trench Sampling Plan. 
,::-,.,.,,..,--,----,--,,,---...,.--.--.--,--,...,,....... :,-,--,-c:,,,..--,=,,---:::,--.,-,....,.....,,,,..,...,--,...,.......,,.........,_,,.,,...,.,.,,""""'"--,-, 

Borehole 
C3245 

C3245 

Maximum Number of 
Samples 

Approximate Number of 
Field Quality Control 
Samples 

Approximate Total Number 
of Samples 

251 ft bgs 

10 

2c 

12 

14.5-17, 17.5-20, 
22.5-25, 27.5-30, 
32.5-35, 47.5-50, 

97.5-100, 207.5-210, 
242.5-245, 248.5-251 

TableB-5 One sample from each of 
the following: 

• H, 

• H 2 

• H3 

• Mud sequence 

Bulk density, 
moisture content, 
particle size 
distribution 

•Actual sampling depths may vary depending on the amount of back.fill/overburden used in interim stabilization activities at the 
waste site, field screening results, and varying subsurface conditions. 

bSee Table B-4 for detection limits and other analytical parameters. 

csee Table B-13 for details of quality control samples. 

bgs= below ground surface. 

H1 = Hanford formation upper gravel sequence. 

H2 = Hanford formation sandy sequence. 

H3 = Hanford formation gravel sequence. 
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Table B-8. 216-B-12 Crib Sampling Plan. 

Borehole 
C3246 

C3246 

Maximum Number of 
Samples 

Approximate Number of 
Field Quality Control 
Samples 

Approximate Total 
Number of Samples 

297 ft 

9 

2c 

11 

14.5-17, 30-32.5, 40-42.5, 
50-52.5, 62.5-65, 94.5-97, 

197.5-200, 247.5-250, 
294.5-297 

Table B-5 One sample from each Bulk density, 
of the following: moisture content, 
• Hi particle size 

distribution 

a Actual sampling depths may vary depending on the amount ofbackfi!Voverburden used in interim stabilization activities at the 
waste site, field screening results, and varying subsurface conditions. 

bSee Table B-4 for detection limits and other analytical parameters. 

<see Table B-13 for details of quality control samples. 

bgs = below ground surface. 

H2 = Hanford formation sandy sequence. 

H3 = Hanford formation gravel sequence. 

Table B-9. 216-A-10 Crib Sampling Plan. 

Borehole 
C3247 

C3247 

Maximum Number of 
Samples 

Approximate Number of 
Field Quality Control 
Samples 

Approximate Total 
Number of Samples 

321 ft 

11 

2c 

13 

12.5-15, 45-47.5, 52.5-55, 
62.5-65, 72.5-75, 87.5-90, 

127.5-130, 197.5-200, 
287.5-290, 292-294.5, 

318.5-321 

Table B-5 1 sample from each of Bulk density, 
the following: moisture content, 
• Hi particle size 

distribution 
• Silt Sequence 

• Ringold Unit A 

a Actual sampling depths may vary depending on the amount of backfill/overburden used in interim stabilization activities at the 
waste site, field screening results, and varying subsurface conditions. 

bSee Table B-4 for detection limits and other analytical parameters. 

<see Table B-13 for details of quality control samples. 

bgs = below ground surface. 

H2 = Hanford formation sandy sequence. 
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Borehole 
C3248 

C3248 

Maximum Number of 
Samples 

Approximate Number of 
Field Quality Control 
Samples 

Approximate Total 
Number of Samples 

321 ft 

10 

12 

DOE/RL-2000-60 REV 1 

12.5-15, 24-26.5, 30-32.5, 
40-42.5, 53 .5-56, 89.5-92, 

197.5-200, 287.5-290, 
292-294.5, 318.5-321 

Table B-5 One sample from each 
of the following: 

• H2 

• Silt Sequence 

• Ringold Unit A 

Bulk density, 
moisture content, 
particle size 
distribution 

"Actual sampling depths may vary depending on the amount of backfill/overburden used in interim stabilization activities at the 
waste site, field screening results, and varying subsurface conditions. 

bSee Table B-4 for detection limits and other analytical parameters. 

<see Table B-13 for details of quality control samples. 

bgs = below ground surface. 

H2 = Hanford formation sandy sequence. 

Table B-11. 207-A South Retention Basin Sampling Plan. 

Boreholes 
C4113 -
C4116 

C4113 -
C4116 

Maximum Number of 
Samples 

Approximate Number of 
Field Quality Control 
Samples 

Approximate Total 
Number of Samples 

20 ft 

20 

22 

6-7, 7-8, 9-10, 14-15, 19-
20 

Table B-5 One sample from the 
following: 

• H2 

Bulk density, 
moisture content, 
particle size 
distribution 

•Actual sampling depths may vary depending on the amount of backfill/overburden used in interim stabilization activities at the 
waste site, field screening results, and varying subsurface conditions. Sample at 6-7 ft is of the concrete comprising the basin. 

bSee Table B-4 for detection limits and other analytical parameters. 

<see Table B- 13 for details of quality control samples. 

bgs = below ground surface. 

H2 = Hanford formation sandy sequence. 

B-47 



DOE/RL-2000-60 REV 1 

Table B-12. 216-A-37-1 Crib Sampling Plan. 

C4106 275 ft Table B-5 One sample from each Bulk density, Borehole 
C4106 

12.5-15, 17.5-20, 27.5-30, 
37.5-40, 47.5-50, 72.5-75, 

97.5-100, 147.5-150, 
197.5-200, 237.5-240, 

272.5-275 

of the following: moisture content, 

Maximum Number of 
Samples 

Approximate Number of 
Field Quality Control 
Samples 

Approximate Total 
Number of Samples 

11 

2c 

13 

• Hi particle size 
distribution 

• Undifferentiated 
Hanford 

• Ringold 

•Actual sampling depths may vary depending on the amount of backfill/overburden used in interim stabilization activities at the 
waste site, field screening results, and varying subsurface conditions. 
bSee Table B-4 for detection limits and other analytical parameters. 
0See Table B-13 for details of quality control samples. 
bgs = below ground surface. 

H2 = Hanford formation sandy sequence. 

Table B-13. Summary of Projected Sample Collection Requirements. 

Chemical Parameters 

Projected maximum number of 
10 9 11 10 20 11 71 

characterization samples 

Detail of quality control samples 

Co-located duplicates 6 

Equipment blanks 6 

Approximate number of field quality 
2 2 2 2 2 2 12 

control samples 

Approximate total number of samples 12 11 13 12 22 13 83 

Physical Properties 

Bulk density, moisture content, 
4 2 3 3 4 3 19 

particle size distribution 

"Based on the presumption of sampling from 4 shallow boreholes, including one concrete sample at each borehole. 
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Table B-14. List of Boreholes for Spectral Gamma-Ray Logging. 
r::--:-,::,:,-;r7-:,-:::-~::-,-...,.,--

c3245• Within the boundaries of the 216-A-19 Trench 575663 136256 

C3246• Within the boundaries of the 216-B-l 2 Crib 136594 573127 

C3247' Within the boundaries of the 216-A-l 0 Crib; also will log direct TBD TBD 
push holes to help define borehole location 

C3248. Within the boundaries of the 216-A-36B Crib 135360 575104 

C4I06• Within the boundaries of the 216-A-37-1 Cnb 135641 575914 

C4107• Direct Push within the boundaries of the 216-A-10 Crib TBD TBD 

C4108' Direct Push within the boundaries of the 216-A-l 0 Crib TBD TBD 

C4109' Direct Push within the boundaries of the 216-A-l 0 Crib TBD TBD 

C4110• Direct Push within the boundaries of the 216-A-l 0 Crib TBD TBD 

C4111• Direct Push within the boundaries of the 216-A-10 Crib TBD TBD 

C4112• Direct Push within the boundaries of the 216-A- l 0 Crib TBD TBD 

c4113• Within the boundaries of the 207-A South Retention Basin 135984 575557 

C4J 14• Within the boundaries of the 207-A South Retention Basin 135984 575568.5 

C4115• Within the boundaries of the 207-A South Retention Basin 135984 575582 

C4116• Within the boundaries of the 207-A South Retention Basin 135979 575569.6 

299-E28-64 Within the boundaries of the 216-B-l 2 Crib 136584.01 573127.762 

299-E28-65 Within the boundaries of the 216-B-12 Crib 136600.469 573127.558 

299-E28-66 Within the boundaries of the 216-B-12 Crib 136618.537 573127.34 

299-E28-71 West of the 216-B-12 Crib 136614.438 573112.438 

299-E28-76 Eastern edge of the 216-B-12 Crib 136609.872 573141.211 

299-E28-16 South of the 216-B-12 Crib 136562.635 573136.748 

299-Wl9-70 Within the boundaries of the 216-U-8 Crib 134697.757 567615.853 

299-Wl9-71 Within the boundaries of the 216-U-8 Crib 134679.761 567616.007 

i99-W22-75 Within the boundaries of the 216-U- l 2 Crib 134490.421 567594.191 

299-El 7-1 Southern edge of the 216-A-10 Crib 135386.153 574977.079 

299-E24-2 Northern edge of the 216-A-I0 Crib 135493.023 574973 .639 

299-E24-59 Eastern edge of the 216-A-10 Crib 135435.478 574985 .793 

299-E24-60 Western edge of the 216-A-10 Crib 135435.779 574964.093 

299-El 7-5 Western edge of the 216-A-36B Crib 135278.548 575093 .967 

299-El 7-11 Within the boundaries of the 216-A-36B Crib 135347.191 575109.138 

299-EI 7-51 Within the boundaries of the 216-A-36B Crib 135230.501 575109.364 

299-E25-17 South of the 216-A-37-1 Crib 135702.51 575760.245 

. 299-E25-18 North of the 216-A-37-1 Crib 135699.304 575817.379 

299-E25-19 South of the 216-A-37-1 Crib 135659.027 575852.333 

299-E25-20 North of the 216-A-37-1 Crib 135654 575910.942 

NOTE: Initial selection of existing wells was based on a review of well construction as-built diagrams. A single casing in contact with the 
formation is the preferred configuration for logging. A field inspection of the well configuration will be performed for final selection of 
boreholes. No logging of existing boreholes at 216-A-19 Trench is planned because the closest borehole in this area was recently logged. 

• Planned boreholes. 

TBD = to be determined. 

B-49 



DOE/RL-2000-60 REV 1 

B4.0 HEALTH AND SAFETY 

All field operations will be performed in accordance with FH health and safety requirements, and 
the requirements ofHNF-5173. In addition, a work control package will be prepared in 
accordance with HNF-PRO-079, Job Hazard Analysis, which will further control site operations. 
This package will include an activity hazard analysis, site-specific health and safety plan, and 
applicable radiological work permits. 

The sampling procedures and associated activities will take into consideration exposure 
reduction and contamination control techniques that will minimize the radiation exposure to the 
sampling team as required by HNF-5173. 

BS.O MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

Investigation-derived waste generated by characterization activities will be managed in 
accordance with HNF-PRO-15333, Environmental Protection Processes, Sections 5.57, 
"Generating Waste", and 5.58 "Identifying and Designating Waste", HNF-EP-0063, Hanford 
Site Solid Waste Acceptance Criteria, CP-A-EE-010-14.0, "Waste Identification"; and 
CP-A-EE-010-16.0, "Waste Storage and Handling", which identifies the requirements and 
responsibilities for containment, labeling, and tracking of investigation-derived waste. These 
procedures were developed to comply with "Strategy for Management of Investigation-Derived 
Waste" (Ecology et al. 1999), or as amended. An overview of the waste management strategy 
for the 200 Areas waste sites is presented in Appendix E ofDOE/RL-98-28. Management of 
investigation-derived waste, minimization practices, and waste types applicable to 200-PW-2 and 
200-PW-4 waste control are described in the respective OU waste control plans (CP-13935, 
Waste Control Plan for the 200-PW-2 Operable Unit; CP-13934, Waste Control Plan for the 
200-PW-4 Operable Unit). 

Unused samples and associated laboratory waste for the analysis will be dispositioned in 
accordance with the offsite laboratory contract, which in most cases will require the laboratory to 
dispose of this material. Similar materials from onsite laboratories will be either disposed ofby 
the laboratory or returned to the project. The approval of the remedial project manager is 
required before unused samples or waste from offsite laboratories may be returned. 
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APPENDIXC 

200-PW-2 AND 200-PW-4 OPERABLE UNIT CONSOLIDATION REVIEW 

The U.S. Department of Energy (DOE), Richland Operations Office; the U.S. Environmental 
Protection Agency (EPA); and Washington State Department of Ecology (Ecology) conducted a 
thorough review of the cleanup approach that was being applied to waste sites through the 
Implementation Plan (DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study 
Implementation Plan - Environmental Restoration Program) and identified improvements to 
accelerate cleanup of these waste sites. A part of this risk-based approach to prioritizing work 
associated with waste site cleanup is the proposal to consolidate the 22 process-based operable 
units (OU) into 12 distinct groupings (because of similarities between contaminant sources) for 
the remedial investigation/feasibility study process. 

This consolidation effort was accomplished by revising the 200 Areas work plans to incorporate 
designated analogous operable units in accordance with agreements reached among the decision
makers. In an initial review of two of the consolidated OU work plans, comments were received 
from EPA and Ecology indicating that there was a need for additional documentation to support 
the alignment of the consolidated waste sites with the representative sites in the work plans. 
DOE subsequently committed to a formal evaluation of the consolidated OU waste sites against 
the conceptual models in the work plans and to the development of a series of tables that would 
document the evaluation process. The series of tables presented in this appendix represents the 
consolidated OU waste site evaluation logic for the 200-PW-2 and the 200-PW-4 OUs. 

The goal of this evaluation was to align the consolidated OU waste sites with the appropriate 
representative waste sites and treatment, storage, and disposal (TSD) units based on the potential 
nature and vertical extent of contamination, so that remedial alternative(s) chosen for the sites 
would be an effective and reasonable choice. Several characteristics of the waste sites were 
reviewed and compared to the same characteristics of representative sites and TSD units to 
ensure that these sites were indeed similar and/or that they bounded the analogous waste sites. 

The characteristics considered in the assignment of grouping analogous waste sites with 
contaminant distribution models included the following: 

• Waste site dimensions as indicated by the Waste Information Data System (WIDS), and 
physical configuration, indicated by type of waste site (e.g., cribs were used to percolate 

· wastes, while ditches typically channeled waste to other wastes sites) 

• Vertical extent of contaminants were qualitatively compared for the calculated pore 
volume and the estimated effluent volume discharged, as documented in DOE/RL-96-81, 
Waste Site Grouping for 200 Areas Soil Investigations, Appendix A 

• Process information including historical discharge operations, contaminants of concern, 
and physical properties such as retardation factors that would influence ~ values, 
illustrated by the known inventories of important radionuclides, key inorganic chemicals, 
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and known organic chemicals released to the ground as documented by DOE/RL-96-81, 
Appendix A. 

A comparison of the physical setting, geology, and characterization data of the analogous waste 
sites (if available and applicable) to those of the representative or TSD units also was performed 
in this evaluation. A more detailed look at previous characterization data will be performed 
during the feasibility study (PS). 

A series of tables is provided in this appendix that document the assessment of consolidated 
waste sites against the work plan representative waste sites and TSD. units. The contents of the 
tables include the following. 

• Table C-1 - Provides an ·overall listing of the waste sites, their status (accepted versus 
rejected), and an indication of where these sites were placed in subsequent tables. 

• Table C-2 - Indicates which waste sites have been rejected or reclassified by the WIDS 
classification procedures found in Tri-Party Agreement Handbook Management 
Procedures, Guideline NumberTPA-MP-14, "Maintenance of the Waste Information Data 
System (WIDS)" (DOE-RL 1998). 

• Table C-3 - Contains waste sites that aligned well with the representative waste site or 
TSD unit conceptual contaminant distribution models in the original OU work plans. 

• Table C-4 - Identifies waste sites that do not align well with the representative waste site 
or TSD unit conceptual contaminant distribution models in the original work plans, but 
that are better represented or bounded by the conceptual contaminant distribution models 
of representative waste sites and TSD units from other OUs. For these waste sites, the 
conceptual contaminant distribution models from other OUs are provided in this 
appendix as Figures C-1 through C-4. 

• Table C-5 - Lists the waste sites in which no conceptual contaminant distribution model 
has been previously developed. Thus, waste sites listed in Table C-5 will require the 
development of new conceptual contaminant distribution models and additional 
characterization before the nature and vertical extent of contamination can be known and 
a reasonable remedial action altemative(s) can be selected. 

The streamlined analogous OU and waste site approach for the 200 Areas waste sites is viable 
and will be implemented as the next phase of this project. Characterization data, physical and 
chemical properties, nature of the mobility of constituents, knowledge of the 200 Areas chemical 
separation and waste recovery processes, and the physical setting of the waste sites within the 
200 Areas has been collected for over 10 years. Collectively reviewing this project data and 
applying it to analogous OUs and waste sites during individual PS efforts will allow effective 
and reasonable remedial altemative(s) to be chosen and will successfully expedite the cleanup of 
the Hanford Site Central Plateau. 
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Figure C-1. 200-E-111 Pipeline Contaminant Distribution Model. 
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1. The 200-E-l l 1 Tanlc Farm Process Piping is an encasement that contains three 3-inch diameter 
stainless steel waste transfer pipelines. The pipelines were used to transport bismuth phosphate and 
uranium recovery waste (uranium and fission rich process wastes) from 1946 to 1957, waste 
fractionation fission product waste from 1961 to 1978, and interim stabilization and isolation waste 
from 1975 to 2001. The pipelines transferred waste to the C Tank Farm and the 244-AR Vault 
from the 241-ER-151 Diversion Box. 

2. Effluent and contaminants were released to the subsurface from the encasement approximately 
5 to 8 feet below the ground surface within Hl. The releases are characterized as low volume leaks 
and are most likely attributed to faulty or degraded seals, joints, or fittings . 

3. The effluent and contaminants move vertically down beneath the encasement at various points of 
release. Low mobility contaminants such as cesium and plutonium sorb near points of release, and 
concentrations decrease with depth. 

4. Mobile contaminants such as nitrate and tritium migrate with the moisture front to a maximum 
depth of 20 to 30 ft. 

5. Contamination extends above the pipeline in some places because of transport by vegetation (i.e., 
tumbleweed). 

6. Waste water and contaminants do not impact groundwater, because the suspected volume of 
releases is small. 

C-4 



DOE/RL-2000-60 REV 1 

Figure C-2. 216-B-2-2 Ditch (West End) Contaminant Distribution Model. 
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Figure C-3 . 216-B-5 Reverse Well Contaminant Distribution Model. 
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High salt, neutral/basic/low organic liquid waste with high quantities of plutonium 
2391240. Cesium-137, and stromium-90 were discharged to the 216-8-361 settling 
tank. Contaminants precipita1ed/settled out in the tank. 

Wastewater overflowed from the 216-B-361 settling tank and into the 216-B-5 
reverse -well through a 5 cm (2-inch) diameter stainless steel inlet pipe about 
3.6 m (12 ft) bgs. The reverse well received approximately 30,600,000 L (8.1 
million gal) of liquid waste. In addition, studies lndiea1e that the well receive 4.3 
kg of Pu. 

Waste was released to the vadose zone and the water table through a perforated 
section of the reverse well extending 74 m • 92 m (242 ft • 302 ft) bgs. When the 
well was actively receiving waste, it penetrated 3 m (10 ft) into the aquifer. 

Contaminant detected In the aubsurface Include: cesium-137, strontlum-90, 
plutonlum-239/240, and amerlcium-241. The highest activities were detected 
near the well perforations. Activities generally decrease away from the well . 

Cesium-137 preferentially sorbs into slit lenses intersected by perforated casing. 

Plutonium-2391240 may occur in phosphate based mineral phase. 

The vadose zone and groundwa1er has been impacted by operation of the 
216-B-5 reverse well. 
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Figure C-4. 241-CX-71 Tank Contaminant Distribution Model. 
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1. Process condensate waste containing plutonium-239/240, uranium, cesium-137, strontium-90, tributyl 
phosphate, caustic-tartrate, oxalic acid, hydrogen peroxide, sodium nitrate, sodium nitrite, sodium fluoride, 
aluminum sulfate, and sodium chromate were discharged to the tank from late 1952 until mid 1957. The tank's 
capacity was 3,807 liters (1 ,000 gallons). The tank transferred a total volume of 33,308,000 liters (8.8 million 
gallons) of liquid waste to C-1 and C-5 cribs. In 1974, visual -inspection indicated that the tank contained very 
little liquid and limestone. Very little data are available to evaluate contaminant distribution at this site. 

2. Potential leaks from this tank are likely because of the volume of liquid waste received and similar leaks 
reported in other equipment in the Hot Semiworks building. For the purposes of this conceptual contaminant 
distribution model, a leak of 0.1 gallon per hour is assumed over the time the tank was in service. Based on this 
assumption, a potential release of 8,300 liters (2,200 gallons) may have been released to the soil column. Based 
on this assumption and the nature of the soils near the waste site, little lateral spreading is expected to have 
occurred. Assuming that the spilled liquid was released within the soil adjacent to and beneath the tank, the 
entire assumed released amount would be retained by the soil within a 15 m (50-ft) radius of the tank. 

3. Immobile contaminants, such as plutonium, normally sorb near the point ofrelease. Contaminant concentrations 
decrease with depth. 

4. Mobile contaminants, like nitrate, migrate with the moisture front to depth. 

5.. Waste water and mobile contaminants are not likely to have impacted groundwater because the potential leak 
volume is less than the soil column pore volume. While groundwater concentrations ofiodine-129 exceed 
groundwater protection standards beneath the tank, the contaminant is not attributed to this site. 
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Table C-1. 200-PW-2 and 200-PW-4 Operable Units Consolidation Logic, 
Waste Site Summary. (3 Pages) 

..... -: .,,,4 
~ 

~ .( ~- " ·= . '' ,if . -~- -
[:;~ . • . . 'f 

'~ -· -. ' . c)ajs· . , 
·- .. '·2·~ 1, Site ·-Reclass . 

Site Names -
t 

'· . "·-Site Type ·?. '·status·· :
5
status_ .• : status ~ _._; .... J - \ .. i • ; ~Jr,~;:. ' ,• ;-.,...,;-. -

"· -~i ' ~ :p:,:;_ --. +' ~,, - • ~t: 
~ ; . ' . ·~ 

200-PW-2 OU Waste Sites 

200-E-58 200-E-58, 216-A-5 Neutralization Tan1c, Neutralization Inactive Accepted 
Tan1c AS, IMUST, Inactive Miscellaneous Tan1c 
Underground Storage Tanlc 

200-W-22 200-W-22, 203-S/204-S/205-S Stabilized Unplanned Inactive Accepted 
Area Release 

200-W-23 200-W-23, 203-S, 205-S, Underground Unplanned Inactive Rejected 
Contaminated Zone Release 

200-W-42d 200-W-42, U Plant Radioactive Process Radioactive Inactive Accepted 
Sewer from 221-U to 216-U-8 & 216-U-12 Process Sewer 
Cribs 

203-S & 203-S & 205-S, 203-S/204-S/205-S Process Inactive Accepted 
205-Sb Stabilized Area, 203-S Uranyl Nitrate Unit/Plant 

Hexahydrate Tanlc Farm, 204-S Tan1c Farm 
& Pumphouse, 205-S Process Vault & 
Chemical Makeup Building, 205-S Uranyl 
Nitrate Hexahydrate Processing Facility 

216-A-1 216-A-l, 216-A-l Cavern, 216-A-l Trench Crib Inactive Accepted 

216-A-3 216-A-3, 216-A-3 Cavern, 216-A-3 Crib Crib Inactive Accepted 

21~-A-5 216-A-5, 216-A-5 Cavern Crib Inactive Accepted 

216-A-10 216-A-10, 216-A-10 Crib Crib Active Accepted 

216-A-18 216-A-18, 216-A-18 Excavation, 216-A-18 Trench Inactive Accepted 
Grave, 216-A-18 Sump, 216-A-18 Crib 

216-A-19 216-A-19, 216-A-19 Test Hole, 216-A-19 Trench Inactive Accepted 
Grave, 216-A-19 Sump, 216-A-19 Crib 

216-A-20 216-A-20, 216-A-20 Test Hole, 216-A-20 Trench Inactive Accepted 
Grave, 216-A-20 Sump, 216-A-20 Crib 

216-A-22c 216-A-22, 216-A-22 French Drain, Crib Inactive Accepted 
216-A-22 Crib 

216-A-28 216-A-28, 216-A-28 French Drain, Crib Inactive Accepted 
216-A-48 Crib 

216-A-36A 216-A-36A, 216-A-36 Crib Crib Inactive Accepted 

216-A-36B 216-A-36B, 216-A-36 Crib, Purex Crib Active Accepted 
Ammonia Scrubber Distillate (ASD) 

216-B-12 216-B-12, 216-ER Crib, 216-ER-1 ,2,3 Cribs Crib Inactive Accepted 

216-B-60 216-B-60, 216-B-60 Crib Crib Inactive Accepted 
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216-C-1 

216-S-1&2 

216-S-7 

216-S-8 

216-U-1&2d 

216-U-Sd 

216-U-6d 

216-U-8d 

216-U-12d 
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UPR-200-E-
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W-19d 
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Table C-1. 200-PW-2 and 200-PW-4 Operable Units Consolidation Logic, 
Waste Site Summary. (3 Pages) 

216-C-1, 216-C-1 Crib, 216-C Crib Crib Inactive Accepted 

216-S-1&2, 216-S-5 Crib, 216-S-1 & 2 Crib Inactive Accepted 

216-S-7, 216-S-7 Crib, 216-S-15 Crib Inactive Accepted 

216-S-8, Cold Aqueous Trench, Cold Trench Inactive Accepted 
Aqueous Crib, 216-S-3, Unirradiated 
Uranium Waste Trench, Cold Aqueous 
Grave 

216-U-1&2, 361-WR (Crib 2), 216-U-3, Crib Inactive Accepted 
216-UR#1&2 Cribs, 216-U-1 & 2 

216-U-5, 216-U-4, 221-U Cold U Trench #2 Trench Inactive Accepted 

216-U-6, U Facility Unirradiated Uranium Trench Inactive Accepted 
Waste Trench, 221-U Cold U Trench, 216-U 
Cold U Trench #1 , 216-U-5, 221-U Cold U 
Grave #1 

216-U-8, 216-WR-l,2,3 Cribs, 216-U-9 Crib Inactive Accepted 

216-U-12, 216-U-12 Crib Crib Active Accepted 

241-U-361, 241-U-361 Settling Tank, Settling Tank Inactive Accepted 
361-U-TANK, IMUST, Inactive 
Miscellaneous Underground Storage Tank 

270-E-1 , 270-E CNT, 270-E Condensate Neutralization Inactive Accepted 
Neutralization Tank, 216-ER-1, !MUST, Tank 
Inactive Miscellaneous Underground 
Storage Tank 

270-W, 270-W Tank, 270-W Neutralization Neutralization Inactive Accepted 
Tank, IMUST, Inactive Miscellaneous Tank 
Underground Storage Tank 

UPR-200-E-17, Overflow at 216-A-22, UN- Unplanned Inactive Accepted 
200-E-17 Release 

UPR-200-E-39, Release from 216-A-36B Unplanned Inactive Accepted 
Crib Sampler (295-A), UN-200-E-39 Release 

UPR-200-E-40, Release from the Unplanned Inactive Accepted Rejected 
216-A-36B Crib Sampler, UN-200-E-40 Release 

UPR-200-E-64, Radioactive Soil and Ant Unplanned Inactive Accepted 
Hills, UN-200-E-64, UN-216-E-36 Release 

UPR-200-W-163, Contaminated Vegetation Unplanned Inactive Accepted 
at the 216-U-8 Pipeline, UN-216-W-33 Release 

UPR-200-W-19, 241 -U-361 Overflow, Unplanned Inactive Accepted 
UN-200-W-19 Release 
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Table C-1. 200-PW-2 and 200-PW-4 Operable Units Consolidation Logic, 
Waste Site Summary. (3 Pages) 

UPR-200-W-36, Groundwater 
Contamination at 216-S-1 and 216-S-2 

200-PW-4 OU Waste Sites 

207-A
SOUTH 

209-E-WS-
3 

216-A-34 

216-A-37-1 

216-A-45 

216-C-3 

216-C-5 

216-C-7 

216-C-10 

216-S-4 

216-S-22 

216-S-23 

216-T-20 

216-U-16d 

216-U-17d 

UPR-200-E-
145 

207-A-SOUTH, 207-A, 207-A Retention 
Basin, 207-A-SOUTH Retention Basin, 
207-A South 

209-E-WS-3, Critical Mass Laboratory 
Valve Pit and Hold Up Taruc 
(209-E-TK-111), !MUST, Inactive 
Miscellaneous Underground Storage Taruc 

216-A-34, 216-A-34 Ditch, 216-A-34 Crib 

216-A-37-1 , 216-A-37 Crib 

216-A-45, 216-A-45 Crib 

216-C-3, 201-C Leaching Pit, 216-C-3 Crib 

216-C-5, 216-C-5 Crib 

216-C-7, 216-C-7 Crib 

216-C-10, 216-C-10 Crib 

216-S-4, 216-S-7, 216-S-4 Sump or Crib, 
UN-216-W-l 

216-S-22, 216-S-22 Crib 

216-S-23, 216-S-23 Crib 

216-T-20, 216-TX-2, 216-T-20 Crib, 
241-TX-155 Contaminated Acid Grave 

216-U-16, UO3 Crib 

216-U-17, 216-U-17 Crib 

UPR-200-E-145, W049H Green Soil, VCP 
Pipeline Leak 

Retention 
Basin 

Valve Pit 

Ditch 

Crib 

Crib 

Crib 

Crib 

Crib 

Crib 

French Drain 

Crib 

Crib 

Trench 

Crib 

Crib 

Unplanned 
Release 

Active Accepted 

Inactive Accepted 

Inactive Accepted 

Active Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Inactive Accepted 

Table C-5 

Table C-4 

Table C-4 

Table C-5 

Table C-3 

Table C-3 

Table C-3 

Table C-3 

Table C-3 

Table C-3 

Table C-3 

Table C-3 

Table C-3 

Table C-3 

Table C-3 

Table C-4 

a Specific table assignments for each waste site are based on the most applicable contaminant distribution model. 

b This site presently is assigned to the 200-RO-2 OU, which is one of the old geographic-based OUs. Contaminated 
soils that remained after the building demolition are associated with 200-W-22. Therefore, this site will be assigned to 
the 200-PW-2 OU as well. 

c For each of these waste sites, final approval is required of Appendix C of the Hanford Federal Facility Agreement 
and Consent Order before WIDS will change the sites from the 200-MW-l OU to the 200-PW-2 OU. 

d This site is included in the U Plant Regional Closure Area (see Section 1.2 for more details)'. 
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Table C-2. 200-PW-2 and 200-PW-4 Operable Units Consolidation Logic, 
Rejected Waste Sites. 

200-PW-2 200-W-23 200-W-23, 203-S, 205-S, Underground 
Contaminated Zone 

200-PW-2 UPR-200-E-40 UPR-200-E-40, Release from·the 216-A-
36B Crib Sampler, UN-200-E-40 

Notes: 
The 200-W-23 operable unit is a duplicate of the 200-W-22 operable unit. 

Unplanned Inactive Rejected 
Release 

Unplanned Inactive Accepted Rejected 
Release 

The UPR-200-E-40 operable unit has been consolidated within the larger 200-E-103 (200-UR-l) operable unit in which it is located. 
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Table C-3. 200-PW-2 and 200-PW-4 Operable Unit Consolidation Logic- Waste Sites Conforming to the Work Plan Contaminant Distribution Models. (6 Pages) 

Accepted 
Waste 

Representative Waste 
Site Rationale 

SiteorTSD Site Type 
Name 

200-PW-2 Operable Unit Analogous Waste Sites 

216-A-5 Crib Inventory and effluent volume similar in nature 

216-C-l Cnb 

to the 216-A-10 Cnb. 

219-C-l Cnb received experimental PUREX 
operations wastes where cold/unirradiated 
uranium was used. 216-A-10 Crib also received 
the same type of waste. However, 216-A-l 0 
Crib received more plutonium which is likely to 
be bound in the upper surface of216-A-10 Crib. 
Thus, the two contaminant distribution models 
would be similar. 

200-PW-4 Operable Unit Analogous Waste Sites 

216-A-45 Cnb Inventory and effluent volume similar to the 216-
A-10 Crib. 216-A-45 Crib replaced the 216-A-
10 Crib. 

216-S-22 Crib 216-A-10 Crib is a bounding condition for this 
waste site. The inventory and effluent volumes 
are similar due to comparable waste stream 
chemistry based on process knowledge (Both are 
process condensate waste cribs, however, the 
216-A-10 Cnb utilized TBP in NPH while the 
216-S-22 Crib used Hexone as a solvent. Same 
radionuclides and metal waste constituents are 
present.) Also, less effluent was discharged and 
ground water would not be impacted such as it is 
at the 216-A-10 Crib. 

Site Size 

10.7mx 10.7mx 
8.8 m 

(35 ft X 35 ft X 29 
ft) 

Area Plant Process 

200 PUREX: 1955-1966; Site received acidic process 
Eas! condensate from PUREX from December and later 

was a backup for the 216-A-10 Crib. 

8.2 m x 3.7 m x 4 m 200 Hot Semiworks: 1953-1957 Site received PUREX 
(27 ft x 12 ft x 13 East high salt waste, cold-run waste, and process 

ft) condensate from 201-C. 

94.5 mx 18.3 m 
(310ftx60ft) 

200 PUREX: 1987-1991 Site received process 
East condensate from 202-A. 
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Table C-3. 200-PW-2 and 200-PW-4 Operable Unit Consolidation Logic - Waste Sites Conforming to the Work Plan Contaminant Distribution Models. (6 Pages) 

• Contaminant Inventory 

Accepted ... "ti .. .. 'bi, Representative Waste Waste Site C .. B .. ~ 'bi, 3 §: ,...... 'bi, 'bi, Rationale Site Size Area Plant Process .. ,...... .... -0 N "ti E Q, 
,...... 

'bi, 
-0 'bi, c 'bi, ·- (I ~ c Q, ·= .:,: c SiteorTSD Site Type = .. ;5~ ........ c-.., = '-' c 5 E .. .... .. 0 .... - ,...... = c .. ,...... 6 .:,: 

~ = .. 't: ~ .E 
.., ... =~ ;:i ~ ... t- ..., .., .. .:! '-' Name ~-= =Ct OI C IS E > E .., ..., = ~ ".:,: C = .:: ~ f: :; : u ~ ] ] ~ ~ c:, '-' c:, .. 0 ... = .. '-' ... I u :: ~ u c:Q ~>~ I .. ~ ~ > ~ fail 

C fail- .. 
0 0 E .., .. u .. .. z z ~ f-e 0 0 u en .. = .. > f- f- < u u . ~ r:.. z 

200-PW-2 Operable Unit Analogous Waste Sites 

216-A-l Crib Inventory and effiuent volume similar to the 9mx9 mx4.6 200 PUREX: 1955-1955; Site received depleted uranium Typical No Yes Typical 98 1,980 1.53 1.00 4.44 4.22 80 
216-A-19 Cn'b. m East waste from the cold startup tests at PUREX E+02 E-01 E-02 E-02 

(30 ft X 30 ft X 15 
ft) 

216-A-3 Crib Inventory and effiuent volume similar to the 6.1 mx6.l mx 200 PUREX: 1956-1967 Site received silica gel Typical Yes/3 No Typical 3,050 952 1.66 2.00 4.55 4.31 
216-A-19 Cnb. 4.9m East regeneration waste and pump house drainage from E+03 E-01 E-02 E-02 

(20 ft X 20 ft X 16 203-A and drainage from the UNH storage pit. 1967-
ft) 1981 received UNH storage pit drainage, liquid 

drainage, liquid waste from 203-A enclosure sumps, 
and heating coil condensate from UNH tanks. waste 
included uranium, cesium, strontium, and ruthenium. 
see 216-A-28 and 216-A-22 Cribs. 

216-A-18 Trench Inventory and effluent volume similar to the 24.4 m x 24.4 m 200 PUREX: 1955-1955; Site received depleted uranium Typical No Yes Typical 488 13,050 1.39 1.00 4.44 4.20 730 
216-A-19 Cnb. (80 ft X 80 ft) East waste from the cold startup tests at PUREX E+03 E-01 E-02 E-02 • 216-A-20 Trench Inventory and effiuent volume similar to the 7.6mx7.6mx 200 PUREX and A Tank Farm processes: 1955-1955; Typical No Yes Typical 961 1,274 4.01 1.00 4.44 4.20 210 
216-A-l 9 Crib. The site received approximately 4.6m East Site received depleted uranium waste from the cold E+o2 E-01 E-02 E-02 
0.75 times the calculated pore volume, (25 ft X 25 ft X 15 startup tests at PUREX; also received contact 
potentially impacting groundwater. ft) condenser cooling water from 241-A-431 Ventilation 

Building via the 216-A-34 Ditch _; 

216-A-22 Crib Inventory and effiuent volume similar to the 3 mdeep x4.8 m 200 PUREX: 1955-1958 The drainage from the 203-A Typical No No UNKN 10 68 
216-A-19 Cnb. A proposal to move this site dia. East Building to the site was directed to the 216-A-22 
from the 200-MW-1 OU was approved in the (10 ft deep x 16 ft Crib. The tanks in the 203-A Acid Pump House 
200-MW-l Rl/FS work plan (DOF/RL-2001- dia.) building were used for storage and shipping ofUNH 
65) by EPA. However, it is still pending product and concentration of UNH waste. Discharge 
approval of Appendix C of the Tri-Party to the cnb was rerouted to 216-A-28 Crib. 
Agreement. 

216-A-28 Crib Inventory and effiuent volume similar to the 3.4 mdeep x 6m 200 PUREX: 1958-1976; liquid waste from 203-A sumps Typical No No Typical 30 191 6.27 300 
216-A-19 Crib. Discharge to the crib was dia. East and heating coil condensate from the UNH tanks; E+o2 
rerouted to 216-A-3 Cn'b. (11 ft deep x 20 ft truncated cone shape; initial discharge went to 216-

dia.) A-22 Cnb; after ceasing use of the 216-A-28 Crib, 
waste was routed to the 216-A-3 Crib; may contain 
uranium. (See MW-1, Table B-6, for 216-A-22 Cnb) 

216-S-8 Trench Inventory and effiuent volume similar to the 30.5 m x 18.3 m 200 REDOX: 1951-1952; Site received unirradiated Typical Yes/1 Yes Typical 10,000 10,033 1.93 2.00 4.92 3.86 100 
216-A-19 Crib. x7.6m West uranium startup waste from 202-S. E+02 E+o0 E+oo E-01 

(100ftx60ftx 
25 ft) 

a Trench Inventory and effiuent volume similar to the 12.9 mx3 mx3 200 Uranium Recovery process: 1952; Site received Typical No Yes Typical 4,500 3,300 3.63 200 216-U-5 
216-A-19 Crib. m West unirradiated uranium startup waste from 221-U; E+o2 

(40ftxl0ftx contained nitrate. 
10f t) 
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Table C-3. 200-PW-2 and 200-PW-4 Operable Unit Consolidation Logic- Waste Sites Conforming to the Work Plan Contaminant Distribution Models. (6 Pages) 

Accepted 
Representative Waste 

Site or TSD Site 
Name 

216-U-l 

Waste Site 
Type 

Rationale 

Trench Inventory and effluent volume similar to the 
216-A-19 Cnb. 

Site Size Area Plant Process 

22.9 m x 3 m x 3 200 Uranium recovery process: 1952; Site received 
m (75 ft x 10 ft x West unirradiated uranium startup waste from 221-U; 

10 ft) contained nitrate. 

= ~~ .. .. "0 ;5~ 5 E =- = .. e:,..: - - .. 
~~ 

•- C U 

al>~ ., 
u 

Typical No 

UPR-200-
E-17 

UPR Inventory and effluent volume similar to the 
216-A-19 Crib. A proposal to move this site 
from the 200-MW-1 OU was approved in the 
200-MW-1 RI/FS work plan (DOE/RL-2001-
65) by EPA. However, it is still pending 
approval of Appendix C of the Tri-Party 
Agreement. 

UNKN 200 Sufficient splashing occurred when the 216-A-22 Typical UNKN 

200-PW-2 Operable Unit Analogous Waste Sites 

216-A- Crib Inventory and effluent volume included with the 30.5 m x 3.4 m 
36A 216-A-36B Crib estimate. (100 ft x 11 ft) 

200-PW-2 Operable Unit Analogous Waste Sites 

216-B-60 Crib Composite samples of the solid waste (sample 
numbers 8-814, 8-815, and 8-816) indicated 
the solids contained 715 .5 kg of uranium, 0.08 g 
of plutonium, 777 Ci ofCe-144, 8 Ci ofCs-137, 
and 5 Ci ofEu-154. 216-B-12 Crib received the 
same waste stream, however, 216-B-60 Crib did 
not receive enough effluent to impact 
groundwater. 

2.4 m diam. x 5 
mlong 

(8 ft diam. x 16 ft 
long) 

caisson bottoms 
at 12 m (40 ft) 
depth and are 

covered by 46 cm 
(18 in.) thick 
concrete tops 

East Crib inlet failed, causing the ground on top of the 
crib to become yellow with uranium. No specific 
occurrence date is mentioned. HW-60807 was 
issued in July 1959, so it occurred before that date. 
The 216-A-22 Crib was active from 1955 through 
1958. 

200 PUREX: 1965-1966; Site received ammonia 
East scrubber wastes from 202-A; a large discharge of 

fission products resulted in termination of discharge 
and creation of 216-A-36B portion of the crib . 

200 
East 

8 Plant: 1967-1967; The crib was specifically built 
for solid and liquid wastes generated from the 
cleanout of the 221-B Building cell drain header. 
Waste containing 700 kg of uranium was put into 
two steel caissons now located under a portion of 
225-8 (WESF). 

Typical See 
Rationale 

Typical No 
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Table C-3. 200-PW-2 and 200-PW-4 Operable Unit Consolidation Logic - Waste Sites Conforming to the Work Plan Contaminant Distribution Models. (6 Pages) 

Accepted 
Representative Waste Waste Site 

Site or TSD Site Type 
Name 

Rationale 

200-PW-4 Operable Unit Analogous Waste Sites 

216-C-3 Crib 216-B-12 Crib is a bounding condition for this 
waste site. The inventory and effiuent volumes 
are similar because they have comparable waste 
stream chemistry based on process knowledge. 
However less effluent was discharged and 
ground water would not be impacted such as it is 
at 216-B-12 Crib. 

216-C-5 

216-C-7 

216-C-10 

Crib 

Cno 

Crib 

216-B-12 Crib is a bounding condition for this 
waste site. The inventory and effiuent volumes 
are similar because they have comparable waste 
stream chemistry based on process knowledge. 
However less effiuent was discharged and 
ground water would not be impacted such as it is 
at 216-B-12 Cno. 

216-B-12 is a bounding condition for this waste 
site. The inventory and effiuent volumes are 
similar because they have comparable waste 
stream chemistry based on process knowledge. 
However less effiuent was discharged and 
ground water would not be impacted such as it is 
at 216-B-12 Crib . 

216-B-!2 Crib is a bounding condition for this 
waste site. The inventory and effiuent volumes 
are similar because they have comparable waste 
stream chemistry based on process knowledge. 
However less effluent was discharged and 
ground water would not be impacted such as it is 
at 216-B-12 Cno. Scintillation Probe data are 
available for this waste site 

200-PW-2 Operable Unit Analogous Waste Sites 

216-S- Crib Inventory and effiuent volume is bounded by the 
1&2 216-U-8 Crib. Characterization performed for 

the 216-S-l and 216-S-2 Cribs. (RHO-ST-39) 

Site Size 

15.2mx3mx3 
m 

(50 ft X 10 ft X 10 
ft) 

6.1 m x 3 m x 4.9 
m 

(20 ftx 10 ftx 16 
ft) 

6.1 mx6.l mx 
3.7m 

(20 ft X 20 ft X 12 
ft) 

9.8mx l.5mx 
2.1 m 

(32 ft X 5 ft X 7 
ft) 

Area Plant Process 

200 Hot Semiworks: 1953-1954 Site received waste from 
East the 201-C, 215-C Gas Preparation Building, and 

271-C Aqueous Makeup and Control Building 

200 Hot Semiworks: 1955 Site received the high salt 
East waste (HSW) cold run waste from the 201-C and 

some waste that had passed through the 241-CX-71 
Neutralization Tank. 

200 Critical Mass Lab: 1961-1983 received radioactive 
East liquid waste from the 209-E Critical Mass 

Laboratory 

200 Hot Semiworks: 1964-1969 Site received process 
East condensate and liquid waste from the 201 -C 

Building. 

27.4 m x 12.2 m 200 REDOX: 1952-1956; 2 cascading timbered cribs; 
x 10.7 m West received acidic cell drainage and process condensate 

(90 ft x 40 ft x 35 from REDOX (202-S); contained cesium and 
ft) strontium; rerouted to 216-S-7 Crib after UPR-200-

W-36 release to groundwater. 
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Typical Yes/4 

Typical No 

Typical No 

Typical Yes/2 

Typical Y es/27 

216-S-7 Crib Inventory and effiuent volume similar to the 30.5 m x 15.2 m 200 REDOX: 1956-1965; 2 cascading timbered cnos; Typical Y es/47 
216-U-8 Cno. Two nearby wells drilled in 1966 x 6.6 m (100 ft x West replaced 216-S-l and 216-S-2 Cnos; received 
showed cesium and strontium within 21 ft of 50 ft x 21 .8 ft) REDOX acidic cell drainage and process condensate; 
surface. D-2 receiver tank waste was rerouted to 216-S-9 

Crib. 
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Table C-3 . 200-PW-2 and 200-PW-4 Operable Unit Consolidation Logic - Waste Sites Conforming to the Work Plan Contaminant Distribution Models. (6 Pages) • Contaminant Inventory 

Accepted 

= "Cl .. 'bi, Representative Waste Waste Site .. ...... .. 
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216-U- Crib Site was characterized as part of the 200-UP-2 23.8 mx 8.5 m 200 Uranium recovery process: 1952-1957 Site received Typical Yes/116 Yes Typical 46,200 400 4.00 4.26 4.36 2.11 1,200,000 
1&2a OU LFI (DOE/RL-95-13). The site is similar to (78 ft X 28 ft) West cell drainage from Tank 5-6 (221-U Building) and E+o3 E+ol E+oo E+OO 

the 216-U-8 Cnb. waste from the 224-U Building via the overflow from 
the 241-U-361 Settling Tank. From 6/57-7/57, the 
site received waste from the 224-U Building via the 
overflow from the 241-U-361 Settling Tank and 
contaminated solvent from the settling tanks in the 
276-U Solvent Recovery area. From 7/57-5/67, the 
site received waste from the 224-U Building and 
equipment decontamination and reclamation wastes 
from Chemical Processing Division Services 
Operations in the 221-U Building canyon. Crib 2 
was deactivated in May 1967. The waste is low in 
salt and is neutral to basic. 

UPR-200- UPR The UPR was caused by contaminated 4,000 sq. m 200 Uranium Recovery: Associated with contaminated Typical UNKN Yes UNKN 
W-16l vegetation growing on the pipeline to the 216-U- (3.5 acres) West vegetation growing on the pipeline to the 216-U-8 

8 Crib. Thus 216-U-8 Cnb bounds this site for Crib (200-W-42 UPR). 
waste stream constituents and volume effluent. 
This site has been previously characterized as 
part of the 200-UP-2 OU LFI (DOE/RL-95-13) . 

• 200-PW-4 Operable Unit Analogous Waste Sites 

216-S-4 French 216-U-8 Cnli is a bounding condition for this 0.76 m (2.5 ft) 200 Tank Farm: 1953-1956 Site received liquid from the Typical Yes/7 No UNKN 1,000 150 
Drain waste site. The inventory and effluent volumes dia., 6.1 rn (20 ft) West 241-S-10 I and 241-S- l 04 Tank condensers via an 

are similar because they have comparable waste long aboveground pipe. 
stream chemistry based on process knowledge 
(Both are process condensate waste cribs, 
however, 216-U-8 Cnb used TBP in NPH, while 
216-S-4 French Drain used hexone as a solvent. 
Sarne radionuclides and metal waste constituents 
are present.) Also, less effluent was discharged 
and ground water would not be impacted such as 
it is at 216-U-8 Crib. 

216-S-23 Crib 216-U-8 Crib is a bounding condition for this 109.7mx3mx 200 REDOX: 1969-1972 Site received REDOX process Typical Yes/6 No Typical 34,100 6,020 2 .90 9.94 3.47 1.14 0 
waste site. The inventory and effluent volumes 8.5m West condensate from D-2 Receiver Tank E-01 E-01 E+oo E+OO 
are similar because they have comparable waste (360ftx !0ftx 
stream chemistry based on process knowledge. 28 ft) 
(Both are process condensate waste cribs, 
however, 216-U-8 Cnli used TBP in NPH, while 
216-S-23 Cnli used hcxone as a solvent. Same 
radionuclides and metal waste constituents arc 
present.) 

216-T-20 Trench 216-U-8 Cnli is a bounding condition for this 3mx3mxl.2 200 Tank Farm: 1952 Site received contaminated nitric Typical No No Typical 18.9 66 5.00 4.40 3.88 15,000 
waste site. The inventory and effluent volumes m West acid from 241-TX-155 Diversion Box Catch Tank. E+oo E-01 E-01 
are similar because they have comparable waste (l0ftx !0ftx4 
stream chemistry based on process knowledge 
Also, less effluent was discharged and ground 

ft) 

water would not be impacted such as it is at 
216-U-8 Cnli. 
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Table C-3. 200-PW-2 and 200-PW-4 Operable Unit Consolidation Logic - Waste Sites Conforming to the Work Plan Contaminant Distribution Models. (6 Pages) 

Accepted 
Representative Waste 

Site or TSD Site 
Name 

216-U-
17a 

Waste Site 
Type 

Crib 

200-PW-4 Operable Unit Analogous Waste Sites 

Rationale 

216-U- Crib Site was discussed as part of the 200-UP-2 OU 
1l LFI (DOFJRL-95-13) relative to the 216-U-1 

and -2 Cribs and is similar to 216-U-12 Crib 
because they have comparable waste stream 
chemistry and effluent volumes. 216-U-12 Crib 
is a bounding condition for this waste site . 

DOFJRL-95-13, Limited Field Investigation for the 200-UP-2 Operable Unit . 

Site Size 

45.7mx 3 m x 
5.5m 

(150 ft X 10 ft X 

18 ft) 

Area Plant Process 

200 224-U Process: 1988-1994 Site received 224-U 
West steam condensate, 224-U chemical sewer waste, 

271-U compressor cooling water, 221-U chemical 
sewer waste, and 224-U process condensate. 

80 m x 58 m 200 224-U Process: 1984-1987 Site received 224-U 
(262 ft x 191 ft) West steam condensate, 224-U chemical sewer waste, 271-

U compressor cooling water, 221-U chemical sewer 
waste, and 224-U process condensate. · 

DOE/RL-2001-65, 200-MW-1 Miscellaneous Waste Group Operable Unit RIIFS Work Plan, Rev. 0. 

Hanford Federal Facility Agreement and Consent Order, 1989, as amended. 

HW-60807, Unconfined Underground Radioactive Waste and Contamination in the 200 Area-1959. 

RHO-ST-39, 216-S-I and S-2 Mixed Fission Product Crib Characterization Study, Rev. 0. 
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Yes/25 Yes 

EPA U.S. Environmental Protection Agency. RCRA = Resource Conservation and Recovery Act of 1976. TSD treatment, storage, and disposal. 

HSW high-salt waste. REDOX= Reduction-Oxidation (Plant). UNH uranyl nitrate hexahydrate. 

LFI limited field investigation. RI/FS remedial investigation/feasibility study. UNKN unknown. 

NPH normal paraffin hydrocarbon. TBP tributyl phosphate. UPR unplanned release. 

OU operable unit. Tri-Party Agreement= Hanford Federal Facility Agreement and VCP vitrified clay pipe. 
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Typical 

Typical 

PUREX= Plutonium-Uranium Extraction (Plant). Consent Order WESF Waste Encapsulation and Storage Facility 

a This site is included in the U Plant Regional Closure Area ( see Section 1.2 for more details). 
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Table C-4. 200-PW-2 and 200-PW-4 Operable Units Consolidation Logic - Waste Sites Aligned With Other Operable Unit Contaminant Distribution Models. (5 Pages) 

Representative Accepted Waste Site 
Site or Waste Site Rationale 

TSD/OU Name Type 

200-PW-2 Operable Unit Analogous Waste Sites 

iOO-W-42 a Radioactive Site was characterized as part of the 200-UP-2 OU 
Process (DOFJRL..95-13). Wastes, discharged via leaks 

UPR-200-E-

64 b 

Sewer would be shallow and of similar COCs to the 216-
U-8 and 216-U-12 Cribs. However, a pipeline leak 
is best represented by a shallow contaminant 
distnbution model or the 200-E-l l l Pipeline 
conceptual contaminant distnbution model 
generated during the 200-IS-1 OU DQO process. 

UPR The speck contamination is best represented 
chemically by 216-B-12 Cnb, because they are both 
from the same waste stream. However, the speck 
contamination represents a very shallow vertical 
extent of contamination. Because the 200-UR-l 
OU does not yet have a conceptual contaminant 
distnbution model for unplanned releases, the best 
representation is that of a pipeline. 

200-PW-4 Operable Unit Consolidated Analogous Waste Sites 

UPR-200-E-

145 b 

UPR Contaminated soil reading 300,000 d/min of 
beta/gamma was found in an excavation, above a 

uried vitrified clay pipeline. The pipeline carried 
waste from the 216-A-8 Cnb Proportional Sample 
Pit#2 to the 216-A-34 Ditch. The contaminated 
soil read 300,000 d/min with a Geiger-Mueller/ 
Probe-11 instrument. Sample results indicate that 
the contamination was primarily caused by uranium 
oxide from past practices on the Hanford site. The 
200-E-l l l Pipeline is analogous based on similarity 
of the structures. 

Site Size Area Plant Process 

646 m long 200 Uranium Recovery: 1952-1988; underground pipeline 
(2120 ft long) West from the 221-U Building to the 216-U-8 and 216-U-12 

Cribs. 

-C .. 
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f-1 = ----~; .. 
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Typical 

Irregular 200 Site is associated with speck contamination from the Typical 
East 270-E-l Neutralization Tank or a pipe just west of the 

216-B-64 Basin. The tank was used to neutralize acidic 
process condensate from the 221-B and the 224-B 
facilities, via the 241-ER-151 Diversion Box to the tank 
and then to 216-B-12 Crib. 

12.2 m x 1.8 m 200 PUREX: 1993 pipeline between 216-A-8 Crib and UNKN 
(40 ft x 6 ft) East 216-A-34 Ditch leaked. Nonrelated excavation found 

contamination around the VCP. 
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Table C-4. 200-PW-2 and 200-PW-4 Operable Units Consolidation Logic - Waste Sites Aligned With Other Operable Unit Contaminant Distribution Models. (5 Pages) 

Representative Accepted 
Site or Waste 

TSD/OU Site Nam 

Waste Site 
Type 

Rationale 

200-PW-4 Operable Unit Consolidated Analogous Waste Sites 

216-A-34 Ditch The 216-A-34 Ditch is configured similarly to the 
200-CW-l OUs 216-B-2-2 Ditch. Thus, the 
contaminant distribution model is expected to be 
similar for vertical migration. However, 216-A-19 
Trench would better represent the COCs expected a 
the waste site . 

200-PW-2 Operable Unit Consolidated Analogous Waste Sites 

UPR-200-
W-36 

UPR Waste contaminants are analogous to the 216-S-l 
and 216-S-2 Cribs and were investigated in 
RHO-ST-39. The faulty well-casing served as a 
preferential pathway for the contaminants to travel 
through the vadose zone and impact groundwater, 
causing this UPR. UPR is monitored by nearby 
wells (HW-60807). Based on this information, the 
216-B-5 Reverse Well provides the best 
contaminant distn'bution model. 

Site Size Area Plant Process 

85.3 m x 9.1 m 200 A Tanlc Farm: 1955-1957 received the cooling water 
(280 ft x 30 ft) East from the contact condenser in the 241-A-43 l Building in 

route to the 216-A-19 and 216-A-20 Trenches. 

30 m x 15 m 200 REDOX: 1955; Contaminants from the 216-S-l and 
(98 ft x 49 ft) West 216-S-2 Cribs were inadvertently released to the 

groundwater via an adjacent failed groundwater well 
casing. 
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Table C-4. 200-PW-2 and 200-PW-4 Operable Units Consolidation Logic - Waste Sites Aligned With Other Operable Unit Contaminant Distribution Models. (5 Pages) 

Representative 
Site or TSD/OU 

Accepted 
Waste 

Site 
Name 

Waste Site 
Type . 

Rationale 

200-PW-2 Operable Unit Consolidated Analogous Waste Sites 

200-E- Neutralization Wastes, if any, that may have been discharged via 

58b 
Tank leaks would be shallow and of similar COCs to the 

216-A-5 and 216-A-10 Cnbs. However, a tank leak 
is best represented by the contaminant distribution 
model of 241-CX-71 Neutralization Tank generated 
during the 200-IS-1 OU DQO process. 

241-U- Settling Tank Waste contaminants are analogous to 216-U-l and 

361a 216-U-2 Cnbs, which previously have been 
characterized as part of the 200-UP-2 OU 
(DOE/RL-95-13). However, a tank leak is best 
represented by the contaminant distribution model 
of241-CX-71 Neutralization Tank generated during 
the 200-IS-l OU DQO process. 

270-E-1 b Neutralization Waste contaminants are analogous to 216-B-12 
Tank which has been previously characterized as part of 

the 200-UP-2 OU (DOE/RL-95-13). However, a 
tank leak is best represented by the contaminant 
distnbution model of241-CX-71 Neutralization 
Tank generated during the 200-IS-l OU DQO 
process. 

270-Wa Neutralization Waste contaminants are analogous to 216-U-12 
Tank Crib, which has been previously characterized as 

part of the 200-UP-2 OU (DOE/RL-95-13). 
However, a tank leak is best represented by the 
contaminant distribution model of 241-CX-71 
Neutralization Tank generated during the 200-IS-1 
OU DQO process. 

UPR-200- UPR Release occurred during operation of the 216-A-

E-39 b 36B Crib and because it was caused by similar 
process chemistry in the waste stream, 216-A-36B 
Crib best represents the waste stream constituents. 
However, the release was caused by an overflow of 
effluent to the sample shack. Thus, the release is 
modeled by an overfilled tank. Thus, 241-CX-71 
best describes the contaminant distribution of the 
waste. 

Site Size 

4.9m deepx 
3.4 mdia. 

(16 ft deep x 11 
ft dia.) 

7.6 m deep x 
6.lm dia. 

(25 ft deep x 20 
ft dia.) 

2.7 mdeepx 
2.7mdia. 

(9 ft deep x 9 ft 
dia.) 

2 .7 mdeep x 
2.7mdia. 

(9 ft deep x 9 ft 
dia.) 

7.9mx7.9m 
(26 ft X 26 ft) 

Area Plant Process 

200 PUREX: 1955-1987 Limestone waste neutralization tank 
East for PUREX acid waste. 

200 Uranium Recovery and 224-U processes: 1951-1967 
West The tank received cell drainage from the 5-6 tank in 

221 -U and waste from the 224-U building. The tank 
also routed 224-U facility and equipment 
decontamination waste and reclamation waste from the 
221-U canyon to the 216-U-l and 216-U-2 Cribs. 

200 B Plant: 1952-1957; The tank was used to neutralize 
East acidic process condensate from the 221-B and the 224-B 

facilities, via the 241-ER-151 Diversion Box. 
Condensate entered ·the tank at the bottom and flowed 
upward through the limestone to an outlet pipe located 
2.4 m (8 ft) above the tank bottom. The tank contained a 
limestone bed through which the condensate percolated, 
reacted, and then overflowed to the 21 6-B-12 Cnb. 

200 Uranium Recovery: 1952-1960; The tank was filled with 
West limestone and used to neutralize acidic process 

condensate generated from the 224-U building. 
Following the pH adjustment, the waste was released to 
the 216-U-8 Crib via a 15 cm (6 in.) VCP line. The 
216-U-8 Cnb was taken out of service in 1960 and 
replaced with the 216-U-12 Crib. 

200 PUREX: 1968; Associated with the 216-A-36B Crib. 
East Pressurized PUREX ammonia scrubber waste containing 

fission products was found to be spewing from the vent 
filter at the 216-A-36B Cnb Sampling Shack (295-A). 
Waste was released to the ground and asphalt pad near . 
the sampling shack. 
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Table C-4. 200-PW-2 and 200-PW-4 Operable Units Consolidation Logic - Waste Sites Aligned With Other Operable Unit Contaminant Distribution Models. (5 Pages) 

Representative Accepted 
Site or Waste 

TSD/OU Site Name 

Waste Site 
Type 

Rationale 

UPR-200- Unplanned Waste is analogous to 216-U-I and 216-U-2 Cnbs, 
which previously have been characterized as part of 
the 200-UP-2 OU. However, the shallow extent of 
contamination is best represented by a conceptual 
contaminant distribution model that represents a 
tank overflow. 

w.19a Release 

200-PW-4 Operable Unit Consolidated Analogous Waste Sites 

209-E

. WS-3 b 
Valve Pit and Releases occurring from the tank and valve pit 

Tank · during operations have the same waste stream 
process chemistry. 216-C-7 Crib best represents the 
waste stream constituents. However, a potential 
release is caused by an overflow or minor leaking o 
effluent. The release is best modeled by an 
overfilled tank. Thus, 241-CX-71 Neutralization 
Tank descnbes the expected contaminant 
distribution of the waste. 

200-PW-2 Operable Unit Analogous Waste Sites 

200-W-22 UPR This site is the area presently designated as an 
underground radioactive materials area. This 
includes radioactive structures that were covered in 
place such as the 203-S Basin, the 204-S Basin, the 
205-S Vault, the 205-S Building base pad, various 
isolated utility lines, the concrete encased pipeline 
from the REDOX facility to the tank farm, and the 
REDOX chemical sewer. Structures were removed 
to a level equal to 0.6 m (2 ft) below the railroad 
grade level. The area was graded and leveled with 
clean backfill material. The final closure activities 
included placing signs and concrete monuments. 
Thus, the best contaminant distnbution model for 
this general area is that of 207-A South Retention 
Basin. Please note that this site will not be 
characterized, but information gained through the 
characterization of 207-A South Retention Basin 
will be applied to the site before a remedial 
alternative is chosen. 

203-S & Process This site is essentially the same as 200-W-22 UPR 
205-S Unit/Plant with the exception that designations 203-S and 

205-S originally represented the facilities that have 
now been removed. Because this area has been 
included with the 200-W-22 UPR, it is presumed 
that the 207-A South Retention Basin will be the 
analogous contaminant distribution model for this 
site. 

Site Size Area Plant Process 

>4.7 sq m 200 Uranium Recovery: 1953; Associated with a surface 
. (>50 sq ft) . West release from the 241-U-361 Settling Tank and 216-U-l 

and 216-U-2 Cnbs vent structure overflow. 

2.1 mx 1.5mx 
2.1 m 

(7ftx5ftx7 
ft) 

84mx 68 m 
(276 ft X 223 ft) 

Contained 
within the 
previously 

described area 

200 
East 

200 
West 

200 
West 

Critical Mass Lab: 1960 to 1989- The tank held the 
condensate before it was released to the cnbs. The tank 
was routinely sampled for plutonium content to 
determine that the contents were below crib discharge 
levels. Present contents of the tank are estimated to 
consist ofresidual water from condensate collection, . 
containing only low levels of plutonium. After 
sampling, the contents were discharged to the 216-C-7 · 
Cnb . 

REDOX UNH Recovery: The site is associated with the 
203-S and 205-S UNH Processing Facilities and the 
REDOX UNH Unloading Facility. This WIDS site is the 
stabilized area remaining after the process facility was 
decommissioned. Decommissioning activities (1983) 
included removing aboveground equipment and 
structures, isolating utilities, removal of process 
equipment and tanks, and surface stabilizing the 
remainder of the site. The bulk of the radioactive 
structures and equipment were removed and buried. No 
attempt was made to remove deep concrete structures or 
buried pip ing. 

See the description provided above. 
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Table C-4. 200-PW-2 and 200-PW-4 Operable Units Consolidation Logic - Waste Sites Aligned With Other Operable Unit Contaminant Distribution Models. (5 Pages) 

Representative Accepted 
Waste Site 

Site or Waste Rationale Site Size Area Plant Process 
Type TSD/OU ISite Name 

. 
BID-01177, Borehole Summary Report for the 216-B-2-2 Ditch. 

CP-13196, Remedial Investigation Data Quality Objectives Summary Report-200-IS-1 and 200-ST-1 Operable Units, Draft A. 

DOFJRL-95-13, Limited Field Investigation for the 200-UP-2 Operable Unit, Rev. 0. 

DOFJRL-2002-14, Tanks/Lines/Pits/Boxes/Septic Tank and Drain Fields Waste Group Operable Unit RIIFS/Work Plan and RCRA TSD Unit Sampling Plan. 

HW-60807, Unconfined Underground Radioactive Waste and Contamination in the 200 Area-1959. 

RHO-ST-39, 216-S-I and S-2 Mixed Fission Product Crib Characterization Study, Rev. 0. 

COC contaminant of concern. REDOX Reduction-Oxidation (Plant). 

DQO data quality objective. RI/FS remedial investigation/feasibility study. 

IS-1 RI/FS Work Plan = DOE/RL-2002-14. TBP tributyl phosphate. 

UNKN 

UPR 

VCP 

unknown. 

unplanned release. 

vitrified clay pipeline. 

.... 
C .. = ,-.. .... "Cl 

C: .. ; 5 ~ ... 5 ~-= =- = .. = C ~ 
ill~ ~>~ .. 
u 

NPH normal paraffin hydrocarbon. TSD treatment, storage, and disposal (unit). 

OU 

PUREX 

operable unit. UNH uranyl nitrate hexahydrate. 

WESF 

WIDS 

Waste Encapsulation and Storage Facility. 

Waste Information Data System. 

.Plutonium-Uranium Extraction (Plant). 

a This site is included in the U Plant Regional Closure Area (see Section 1.2 for more details). 

b This site will be evaluated for potential reassignment to another operable unit during the feasibility study . 
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• Table C-5. 200-PW-2 and 200-PW-4 Operable Unit Consolidation Logic - Waste Sites Not Aligned With the 200-PW-2 and 200 PW-4 Operable Units or Other Operable Unit Contaminant Distribution Models. 

Contaminant Inventory 

Accepted .. 
F ... E "Cl .. 'bD 

Representative Waste Waste C 
.2 "Cl 

.. cio B 6' :=- "Cl ~ ~ c Site Size Area Plant Process .. N "Cl .s ...... 'co ~ ~ 
Site Type 

Rationale =-0:- 0 .. •j ell ~ C c ._, 8 u ·= c c SiteorTSD Site E E >-c1 ........ = c .. ,..._ c C?: c ...... .. ... ._, .. ~ f:! ~ > ;:l ll-< .... ~l Name ~-= 't ~ -= C ~ ..., c:, . C .. = .. ll-< . 
~~ 

0 .. ...... e ] ] ~ .... ~ 0 0 
!:: ~ u = I ... >< 

ll-< ~ :; 0 &i .. 0 0 E "' ... u ... .. z ;z ~ E-i .. .c: "' E-i E-i < u r:n .. ::c u ·;; u .. r;.. :z 
r:n u 

200-PW-4 Operable Unit Consolidated Waste Sites and Treatment, Storage, and Disposal Unitss 

207-A-SOUTH Retention Site is a RCRA TSD unit that requires characterization 40.5mx29mx 200 Tanlc Farm: RCRA TSD; 1977 to 1989; interim storage of the UNKN UNKN No UNKN --·- --- --- -·-- --- --- --- -·-- --- --- --- ---
Basin as part of closure activities . Effluent passed through this 2m East 242-A Evaporator process condensate before discharge to the 

site to the 2 I 6-A-37-1 Ditch. Contaminants would be (133 ft X 95 ft X 216-A-37-1 Crib. 
the same. 7 ft) 

216-A-37-1 Crib Site is a RCRA TSD unit that requires characterization 213.4 m x 3 m 200 Tank Farm: RCRA TSD; 1977 to 1989 for the percolation of the Typical Yes/24 No Typical 3.24 2.83 3.69 9.47 5.42 --- --- --- 600 --·- --- ---
as part of closure activities. Site Groundwater has been (700 ft X 10 ft) East 242-A Evaporator process condensate; regulated as mixed E+Ol E-02 E-04 E-02 E-02 
monitored by nearby RCRA groundwater wells. waste; low rad inventory; low salt, neutral/basic liquids; 
(PNNL-I 3 788). originated from some waste volume reduction process. 

PNNL-13788, Hanford Site Groundwater Monitoring for Fiscal Year 2001. 

NPH = normal paraffin hydrocarbon. 

RCRA = Resource Conservation and Recovery Act of 1976. 

IBP = tributyl phosphate. 

• TSD = treatment, storage, and disposal (unit). 
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APPENDIXD 

SAMPLING AND ANALYSIS PLAN 

FOR THE 216-S-7 CRIB 
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APPENDIXD 

SAMPLING AND ANALYSIS PLAN 

Dl.0 INTRODUCTION 

This sampling and analysis plan (SAP) for the remedial investigation (RI) of the 200-PW-2 and 
200-PW-4 Operable Units (OU) directs sampling and analysis activities that will be performed to 
characterize the vadose zone at the 216-S-7 Crib which is a part of the 200-PW-2 Uranium-Rich 
Process Waste Group OU in the 200 Areas of the Hanford Site. The sampling and analyses 
described in this document will provide soil data to define a conceptual contaminant distribution 
model, support an assessment of risk, and evaluate a range of remedial alternatives for waste 
sites in the 200-PW-2 and 200-PW-4 OUs. 

In January 2004, the Washington State Department of Ecology (Ecology) sent a letter (Ecology 
2004, "Requested Revision of the 200-PW-2/200-PW-4 Operable Units (OU) Remedial 
Investigation/Feasibility Study (RI/FS) Work Plan") to the U.S. Department of Energy, Richland 
Operations Office (RL), requesting additional revisions to the work plan beyond those that 
initially had been discussed when the 200-PW-4 OU was consolidated into the 200-PW-2 OU. 
More specifically, Ecology requested that the 216-S-7 Crib be characterized as an additional 
representative waste site for the 200-PW-2 OU. In a response letter (DOE/RL 2004, "Response 
to Request for Revision of the 200-PW-2/200-PW-4 Operable Units (OU) Remedial 
Investigation/Feasibility Study (RI/FS) Work Plan") RL agreed to prepare a separate SAP to 
execute the additional sampling; this new SAP would become an additional appendix in the 
revision to the ~ork plan. Data collected from the characterization borehole to be drilled at the 
216-S-7 Crib will be included in the feasibility study (FS) that will be written to meet Hanford 
Federal Facility Agreement and Consent Order {Tri-Party Agreement) (Ecology et al. 1989) · 
Milestone M-15-43C. hi this manner, the schedule for submittal of the RI report, due in 
June 2004 as part of Tri-Party Agreement Milestone M-15-43B, still can be achieved. 

The scope of activities described in this SAP involves sampling and geophysical logging of a 
borehole to be drilled to groundwater at the 216-S-7 Crib, and geophysical logging of existing 
boreholes within the immediate vicinity of the 216-S-7 Crib, to obtain additional information on 
the distribution of contamination at this waste site. Soil samples will be collected and analyzed 
for radiological and nomadiological contaminants of concern (COC) and physical properties. 

Dl.1 BACKGROUND 

Background information on the remaining waste sites associated with the 200-PW-2 and 
200-PW-4 OUs can be found in the remainder of the work plan or the SAP found in Appendix B. 
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Dl.2 200-PW-2 AND 200-PW-4 OPERABLE UNIT 
WASTE SITE LOCATIONS 

The 200-PW-2 and 200-PW-4 OUs are located on the Hanford Site in southeastern Washington 
State, in the vicinity of the 200 East and 200 West Areas. All waste sites are located within the 
200 Areas exclusive land-use boundary identified in DOE/EIS-0222-F, Final Hanford 
Comprehensive Land-Use Plan Environmental Impact Statement. Figures 2-10 through 2-14 in 
the main body of this work plan show the specific locations of waste sites in these two OUs. 
The 216-S-7 Crib is shown in Figure 2-11 . 

Dl.3 SITE DESCRIPTION AND IDST.ORY 

The following section provides a description of the 216-S-7 Crib that will be investigated. 
More general details are provided in Section 2.2 of the work plan. 

Dl.3.1 216-S-7 Crib 

The 216-S-7 Crib is located in the 200 West Area, about 230 m (750 ft) northwest of the 
202-S Canyon Building and 290 m (95 ft) east of the SX Tank Farm (Figure 2-11 in the work 
plan). It was constructed in 1955 to receive the waste treatment stream from the Reduction
Oxidation (REDOX) process and was active between January 1956 and July 1965. 
Before disposal at this crib, the waste stream had been sent to the 216-S-1/216-S-2 Cribs. 
The 216-S-1/216-S-2 Cribs were shut down when it was discovered that acidic wastes had 
corroded the monitoring well casing and penetrated to sediments near the groundwater. 
A release ofhexone-rich concentrator wastes to the 216-S-1/216-S-2 Cribs was documented as 
an unplanned release (UPR-200-W-36) in August 1955, and construction of the 216-S-7 Crib 
began shortly thereafter. After operations ceased in 1965, this waste stream was routed to the 
216-S-9 Crib until January 1969 and then to the 216-S-23 Crib until July 1972. 

Dl.3.1.1 Construction 

The waste site consists of two roofed wooden boxes, or cribs, each of which is 4.9 x 4.9 m 
(16 x 16 ft) square by 1.6 m (5.2 ft) tall (Figure D-1). The wooden cribs are centered 15.2 m 
(50 ft) apart in an excavation with bottom dimensions of 15.2 x 30.4 m (50 x 100 ft). The cribs 
received liquid waste from the 202-S REDOX Plant building through an 8.9 cm (3 .5 in.) OD, 
304 L stainless steel pipeline buried approximately 4.6 m (15 ft) below ground surface (bgs). 
Within the waste site, the pipeline slopes at a 0.85 percent grade to maintain flow. The pipeline 
split at the center of the crib and fed the two boxes in parallel. Two risers extended from the roof 
of the cribs to above grade. Each riser was a Schedule 40, 10 cm ( 4 in.) diameter pipe. One riser 
was equipped with filters to ventilate the cribs and the other probably was used to measure water 
levels in the cribs. 

The excavation is 6.7 m (22 ft) deep. Surface elevation at the original ground surface is 205.5 m 
(674.2 ft) above mean sea level (amsl). The wood cribs rest on a 0.61 m (2 ft) thickness of 3+ in. 
washed gravel, which also filled the excavation around the cribs to a depth of at least 1.5 m 
(5 ft). This gravel is capped by a 10 cm (4 in.) thickness of0.75 to 1.5 in. gravel which, in turn, 
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is covered with a 5 cm (2 in.) thickness of 0.25 to 0.75 in. pea gravel. Covering this is a vapor 
barrier, composed of two layers of heavy Sisalkraft1 construction paper. The paper extended 
over the entirety of the gravel bed and lapped up the side of the excavation 0.61 m (2 ft). 
The 15 cm (6 in.) of finer gravels was carried over the tops of the cribs and required mounding of 
the coarser gravels around the sides of the cribs. The excavated soil probably was used as 
backfill over the gravel and Sisalkraft barrier. Surface dimensions of the excavation are 
28.7 x 43.9 m (94 x 144 ft), based on a 45 degree slope into the excavation. 

At least one 0.61 m (2 ft) thickness of clean soil was placed over the waste site in 1992. At least 
one, and possibly more, episodes of collapse at the wooden boxes are known and were stabilized 
with available fill. This may have raised the local stabilized soil thickness to greater than 
0.61 m. There are no indications of the Schedule 40 risers at ground level, and the Waste 
Information Data System (WIDS) report suggests that the above-ground risers were removed 
before August 1975. 

Dl.3.1.2 Waste Stream Characteristics 

The 216-S-7 Crib received 390,000,000 L (103,000,000 gal) of process wastes. The primary 
sources for the wastes were the D-1 ·and D-2 cell tanks in the 202-S (REDOX) Plant. 
The discharged waste was acidic (as low as pH=2), at least at the start of216-S-7 Crib 
operations. An estimated 3 percent by volume of the waste from this tank was settleable solids. 
Temperatures of the waste sent to the crib ranged up to 60°C (140°F). 

The waste received by the crib was stored in the D-1 and D-2 tanks inside 202-S Plant. 
The 202-S Plant was designed around a reduction-oxidation, solvent extraction separations 
process using methyl isobutyl ketone (hexone) to separate plutonium and uranium from 
decladded, dissolved fuel rod solutions. The process used a multicolumn solvent extraction 
system to (1) extract most of the uranium and plutonium from the fission products-rich 
dissolved fuel rod solution, (2) separate plutonium from uranium, and (3) refine resultant 
uranium and plutonium solutions in two- or three-step decontamination processes. Solvent 
(hexone) extraction, treatment, and recycling also was important to overall plant operations. 
The residual fuel rod solution was concentrated and sent to the S/SX Tank Farms for storage. 

The D-2 tank discharged an estimated 63,200 L/day (16,700 gal) of waste from a series of 
concentrators and evaporators associated with each hexone-based solvent extraction 
decontamination column. These columns were first used to strip fission products from the 
dissolved fuel rods containing plutonium and uranium. This high-activity waste stream was sent 
to the tanks in theS Tank Farm after it had been treated in the D-12 waste concentrator. 
The D-12 vessel reduced and concentrated the liquid volume for disposal to the S Tank Farms; 
hex one and other volatiles were driven off in the heated vapor phase. This and other process 
condensate waste streams ultimately were sent to the D-5 condensate stripper, where the hexone 
was driven off for recovery and reuse. Residual liquid from this vessel was routed to the 

1 Sisalkraft (paper) is a trademark ofFortifiber Corporation, Los Angeles, California. 
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D-4 evaporator for concentration. The residual liquids from this step were sent to the D-2 
holding tank and discharged to the crib in batches. 

Cell drainage waste from the D-1 holding tank was collected from a variety of sources, cell floor 
drainage, and decontamination room drainage. The latter included caustics, acids solvents, 
grease, hexone, and miscellaneous materials from washing cask railcars. 

Dl.3.1.3 Waste Site Contaminants 

As shown in Table 3-1 of the work plan, the wastes discharged to the soil column at the 
216-S-7 Crib included 2,560 kg of uranium, 440 g of plutonium, 703 Ci ofCs-137, and 1,390 Ci 
ofSr-90 (decayed through 1989). RHO-CD-673, Handbook, 200 Area Waste Sites, Vol 2, also 
indicated that the initial inventory included 25 Ci of Co-60 and 1,500 Ci of Ru-106. Chemical 
inventory data included 110,000 kg of nitrate, 40,000 kg of aluminum nitrate, 250,000 kg of 
nitric acid, and 7,000 kg of sodium. 

D1.3.1.4 Geology/Hydrogeology 

This discussion is summarized from RPP-6149, Vadose Zone Geology of Boreholes 299-W22-50 
and 299-W23-19 S-SX Waste Management Area Hanford Site, South-Central Washington, which 
was written based on observations and logging from wells 299-W22-50 and 299-W23-19 around 
the SX Tank Farms. That geologic interpretation has been used to evaluate the driller' s logs 
from the five boreholes (299-W22-12, 299-W22-13, 299-W22-14, 299-W22-32, and 
299-W22-33) drilled in and around the 216-S-7 Crib. Also, recent (2001) borehole logs from 
wells 299-W22-82 and 299-W22-83, located 125 m (400 ft) west of the crib, were examined to 
check on correlations with the older wells. The stratigraphy is presented in Figure D-2, and the 
locations of the existing and planned boreholes are shown in Figure D-3. 

The site geology is dominated by a series of unconsolidated fine-grained sands interbedded with 
river gravels ranging in age from Recent to Pliocene (up to 5.8 million years old) and derived 
from depositional environments associated with rivers and floodplains. At the surface, a thin 
surface veneer of wind-blown sand dunes overlies an estimated 39 m (128 ft) thickness of 
Hanford formation sands and gravels. The Hanford formation is an informally defined unit used 
on and around the Site and includes all deposits associated with Holocene glacial flooding, 
whether flood channel gravels or overbank silty sands. It is broken down into silty, sandy, and 
gravelly subunits. The lower unit has been noted to vary laterally from sandy silts to gravels. 
This unit varies widely in characteristics and thickness, up to 107 m (350 ft) , across the site and 
is thickest in the 200 East Area. 

Below this lies the Cold Creek unit, formerly known as the Plio-Pleistocene unit, a Oto 12 m 
(40 ft) thick combination of silty sand and sandy silt, consisting of the Palouse soil and calcium 
carbonate-rich caliche sediments. This unit is locally discontinuous across the Hanford Site, 
but is present over most of the 200 West Area. The Ringold Formation comprises a number of 
Pliocene-age silty sands interbedded with thick river gravels. The Ringold Formation is up to 
180 m (600 ft) thick and overlies Columbia River basalt flows, which form the base of the 
unconfined aquifer. 
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The uppermost sand dune layer frequently is cleared from site construction areas arid may have 
been incorporated as part of the backfill at the crib. The Hanford 1 unit silty sand underlies the 
216-S-7 Crib to a depth of 16.8 m (55 ft) bgs. Gravels are found in the lower part ofthis unit. 
The Hanford 2 unit is another combination of silty sands interbedded with occasional sandy 
gravels. This unit is about 29 m (95 ft) thick. The Hanford 3 and Hanford 4 units, gravelly and 
silty sediments, respectively, are present elsewhere on site but are absent here. 

The Cold Creek unit (Palouse soil/caliche) is estimated to be less than 3 m (10 ft) thick and is 
found at a depth of about 44-47 m (145-155 ft) bgs. The thickness of both components is 
difficult to gauge from borehole logs, because the lithologies vary considerably among the five 
boreholes at the crib. 

Directly below the Cold Creek unit, the Ringold Formation varies from fine-grained silty sands 
to coarse gravels and cobbles. The sands appear to coarsen with depth, also gaining in gravel 
content. Where present, the sands range between 7.6 andl8.3 m (25 to 60 ft) in thickness before 
giving way to coarser gravels, cobbles, and rock below the water table. Where present, the 
gravel/cobble/rock layer may extend for the entire thickness from the Cold Creek Unit to below 
the current groundwater layer. 

In the 200-West Area at the Hanford Site, the unconfined aquifer is found primarily within the 
Ringold Formation. Before Hanford Site operations began, groundwater flow was from west to 
east, including at the site of the 216-S-7 Crib. With the disposal of large quantities of waste 
water to ponds and cribs, the regional flow regime was radically altered. The 216-U-10 Pond, 
active between 1944 and 1985, received 165 billion liters (43.6 billion gallons) of water. 
The pond was located ~700 m (2,300 ft) northwest of the 216-S-7 Crib. Groundwater mounding 
under the pond produced radial flow which, beneath the 216-S-7 Crib, likely flowed to the 
east-southeast. In the process, groundwater elevations were raised significantly during the 
pond's operation, to within 60.4 m (198.2 ft) of the ground surface in June 1978. Water levels 
have declined at the crib since then and are declining at a rate of about 0.3 m/yr (1 ft/yr). 
At present, the groundwater is about ~69.2 m (227 ft) bgs, and the groundwater flow is 
approaching a more west-to-east flow. Regionally, groundwater flow in the 200 West Area is 
typically to the northeast, toward the gap between Gable Butte and Gable Mountain. In the 
southern-most part of the 200 West Area, the flow may be more to the east and southeast. 

Groundwater in the unconfined aquifer occurs in the Ringold Formation and extends down to the 
top of basalt. The Ringold Formation is a series of interbedded stream gravels and fine grained, 
overbank deposits, composed primarily of silty sands. The top of the aquifer is currently in the 
Ringold E gravels, the uppermost of the stream gravel units, and is overlain in places by a fine
grained silty sand. 

The interbedding of the stratigraphic units varies both vertically and laterally. 
Available borehole logs at the 216-S-7 Crib, although old and of limited detail, indicate that 
there is considerable variability in the depth to contact between the subunits, both in the Ringold 
aquifer and in the overlying Hanford formation. Significant elevation differences and unit 
thicknesses may exist between boreholes. 
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D1.3.1.5 Vadose Zone Waste Behavior 

Early crib operations were governed by limits on the breakthrough of Sr-90 and Cs-13 7 to 
groundwater. Three boreholes (299-W22-12, 299-W22-13 and 299-W22-14) were installed to 
below groundwater (totaldepth = 97.9 to 105.2 m, or 321 to 345 ft) at the beginning of crib 
operations, to monitor radionuclide movement through the soil column. Two other boreholes 
were installed in 1966 (299-W22-32 and 299-W22-33) to evaluate the distribution of 
radionuclides in the soil column and were extended to below groundwater to a depth of 64.6 m 
(212 ft) . All wells were reconfigured in 1979 to prevent preferential migration ofliquids along 
the outside of the casing. 

At well 299-W23-33, analyses of core samples indicated that Cs-137 concentrations reached 
13 µCi/g at 6.4 m (21 ft) bgs (RHO-CD-673). At a depth of 10.7 m (35 ft), Cs-137 
concentrations had dropped to 3 x 10-4 µCi/g and remained at that concentration to 39.6 m 
(130 ft) bgs. Below that depth, Cs-137 concentrations declined to 2 x 10-6 µCi/g . 
Strontium-90 concentrations also peaked at 2.70 µCi/g at 6.4 m (21 ft) and decreased to below 
detection levels 2 x 10-5 µCi/g below 42.7 m (140 ft) . 

For well 299-W23-32, similar depth intervals were reported for contamination peaks but at lesser 
concentrations. Cesium-137 peaked at 1.5 x 10-2 µCi/g at 6.4 m but dropped to below detection 
levels at 13.7 m (45 ft.) Two Sr-90 peaks were encountered: 5.8 x 10-2 µCi/g at 7.6 m (25 ft) 
and 6.1 µCi/g at 15.2 m (50 ft) . Groundwater samples taken at the completion of drilling 
indicated a concentration of Sr-90 just above detection, at 7.8 x 10-7 µCi/cm3

• 

Geophysical logging using a scintillation probe (RHO-LD-29, Scintillation Probe Profiles 
200-West Area Crib Monitoring Wells) was conducted to examine the migration of gamma
emitting radionuclides through the vadose zone to groundwater during and after crib operations. 
The target radionuclides for this logging tool were Ru-106 and Cs-137. The first three boreholes 
(299-W22-12, 299-W22-13, and 299-W22-14) were drilled outside of the crib excavation and 
indicate a degree of lateral spreading along with downward movement of contaminants. 
The latter two boreholes (299-W22-32 and 299-W22-33) were drilled through the crib adjacent 
to the wooden boxes and represent a more accurate picture of contaminant stratification and post
operation downward migration of radionuclides. Each hole has been logged multiple times. 

The logging at the outer wells shows a slow downward movement of gross gamma 
contamination with time, along with a general decline in radioactivity. RHO-LD-29 presents 
logs from the five boreholes covering the years 1958, 1959, 1968, and 1976. Typically the logs 
are off scale (at> 2 x 106 c/min) for the first 10 m below the crib for all logging events at the 
three wells, and for the 1958 and 1959 logging runs the upper 30 mare typically off scale. 
Also, a peak at ~55 to 58 m (180 to 190 ft) is seen in the 1968 and 1976 data, which may be 
associated with a change in lithology. Radioactivity levels detected in the 1968 surveys are 
typically over an order of magnitude higher than those recorded in 1976. 

Geophysical logs at wells 299-W22-32 and 299-W22-33 show behavior patterns similar to those 
of the three wells farther removed from the cribs. The 1968 logs were off scale for much of the 
first 30 to 35 m below the crib excavation. A short break in the off scale trend is present at about 
10 to 12 m below the crib in each well, a depth that may correlate with a change from gravel 
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(Hanford A) to silty sand units (Hanford B). This break becomes a departure point for 1968 
versus 1976 logging data. Below this depth, the 1976 logs range up to two orders of magnitude 
lower in count per minute rates than the 1968 data. Local peaks around the55 to 58 m depth are 
less pronounced than those noted above. 

The effiuent volume discharged (390,000,000 L) at this site is 47 times greater than the soil pore 
volume (8,361,000 L). These data indicate that there has been impact to the groundwater at this 
site. Groundwater contamination in the area of this site is described in PNNL-13788, Hanford 
Site Groundwater Monitoring for Fiscal Year 2001. Major groundwater plumes in the vicinity 
of the 200 West Area and the 216-S-7 Crib are shown in Figures 3-7 and 3-8 in the work plan. 
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Figure D-1. 216-S-7 Crib Construction Diagram. 
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Figure D-2. Stratigraphy in the Vicinity of the 216-S-7 Crib. 
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Figure D-3 . Location of Planned and Existing Boreholes and Wells 
at the 216-S-7 Crib in the 200-PW-2 Operable Unit. 
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D1.4 CONTAMINANTS OF CONCERN 

Contaminants of concern for the 200-PW-2 OU were developed following the data quality 
objective (DQO) process that is documented in BHI-01411, Remedial Investigation Data Quality 
Objectives Summary Report for the 200-PW-2 Uranium-Rich Process Waste Group Operable 
Unit, summarized in Section 3.6 of the work plan. The COCs are identified in Table D-1. 

Table D-1. List of Contaminants of Concern at the 200-PW-2 Operable Unit. 
Radioactive Constituents 

Americium-241 Iodine-129 Strontium-90 

Carbon-14 Neptunium-237 Technetium-99 

Cesium-137 Nickel-63 Tritium 

Cobalt-60 Plutonium-238 Thorium-232 

Europium-152 Plutonium-239/240 Uranium-233/234 

Europium-154 Radium-226 Uranium-235/236 

Europium-155 Radium-228 Uranium-238 

Chemical Constituents - Metals 

Antimony Copper 

Arsenic Lead 

Barium Mercury 

Beryllium Nickel 

Cadmium Selenium 

Chromium Silver 

Hexavalent Chromium 

Chemical Constituents - Other lnorganics 

Ammonia/ Ammonium Nitrate/Nitrite 

Chloride Phosphate 

Cyanide Sulfate 

Fluoride 

Volatile Organics• 

Methyl isobutyl ketone (MIBK, hexone, or [ 4-methyl-
2-pentanone]) 

Semivolatile Organics 

AMSCOb, c tributyl phosphate dilutant Normal paraffin hydrocarbonb 

Dodecaneb Tributyl phosphate 
"Only present at waste sites 216-S-1, 216-S-2, and 216-S-7 Cnbs and the 216-S-8 Trench via REDOX process 

condensate and process cell drainage waste streams only. 
b Analyzed as kerosene or total petroleum hydrocarbons. 
cProduct of Allen Maintenance Supply Company, Inc. 
REDOX = Reduction Oxidation (Plant). 
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D1.5 DATA QUALITY OBJECTIVES 

. The DQO process for this waste site is generally the same as that followed for the remaining 
200-PW-2 and 200-PW-4 OU waste sites. Information describing this process is found in 
Appendix B and is not repeated here. 

D2.0 QUALITY ASSURANCE PRO.JECT PLAN 

The quality assurance project plan (QAPjP) establishes the quality requirements -for 
environmental data collection, including sampling, field measurements, and laboratory analysis. 
The overall QAPjP for environmental restoration waste sites in the 200 Areas is included in 
Appendix A of the hnplementation Plan (DOE/RL-98-28, 200 Areas Remedial 
Investigation/Feasibility Study Implementation Plan -Environmental Restoration Program). 
The QAPjP for the sampling at the 216-S~ 7 Crib is the same as that contained in Appendix B and 
is therefore not repeated here. 

D3.0 FIELD SAMPLING PLAN 

D3.1 SAMPLING OBJECTIVES 

The primary objective of the field sampling plan is to identify and describe sampling and 
analysis activities that will be conducted. · Sample methods, procedures, locations, frequencies, 
parameters of interest, and bottle requirements are essentially the same as those identified in this 
section of Appendix B of the work plan. 

A borehole (C4557) will be drilled through the 216-S-7 Crib to provide additional data to support 
the RI/ FS process. The borehole will be drilled to the top of groundwater, and soil samples will 
be collected through the vadose zone for laboratory analysis. Physical property samples will be 
collected at major lithologic changes and as determined by the site geologist. The borehole will 
be geophysically logged for gamma-emitting radionuclides and neutron moisture content. 
A spilt-spoon sampler will be the primary sampling device used to collect the samples from the 
borehole. The locations of planned and existing boreholes is shown in Figure D-3. 

Field measurements such as a surface radiation survey and other soil screening activities are 
conducted in the same manner as that previously described in Appendix B of the work plan and 
are not repeated here. 

D3.2 SOIL SAMPLING AND ANALYSIS 

The following sections discuss the details of sampling soil from the borehole. 
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D3.2.1 Borehole Sampling and Analysis 

Nonradiological and radiological samples will be collected from borehole C4557 to be drilled in 
the 216-S-7 Crib. Borehole sample collection will be guided by the sampling approach outlined 
in Table D-2. Actual sampling intervals may vary from these approaches, depending on the 
thickness of clean soil cover or stabilization fill placed over the crib, field screening results, and 
varying subsurface conditions. The intent of the sampling design is to begin sample collection at 
approximately 4.6 m (15 ft) bgs. The remaining samples (both chemical and physical) are taken 
following the same logic and procedures as that used for the other 200-PW-2/200-PW-4 OU 
boreholes as described in Appendix B of the work plan. Drilling and sampling will stop when 
the water table is encountered. Figure D-4 illustrates the anticipated sampling interval in the 
borehole to be drilled. 

D3.2.2 Preshipment Sample Screening 

A representative portion of each sample to be shipped to an offsite laboratory will be submitted 
to the Radiological Counting Facility, 222-S Laboratory, or other suitable onsite laboratory for 
total activity analysis before it is shipped. Total activities will be used for sample preshipment 
characterization. Samples that slightly exceed the offsite laboratory criterion discussed in 
Section B2.7.6 in Appendix B may be reduced in volume to allow offsite shipment. Onsite and 
offsite laboratories will be identified before field activities are initiated and will be mutually 
acceptable to the Fluor Hanford, Inc. (FH), Sample and Data Management group and to the 
task lead. 

D3.3 GEOPHYSICAL LOGGING 

The planned borehole and selected existing boreholes will be geophysically logged with a high
resolution spectral gamma-ray logging system to assess the vertical distribution and 
concentration of gamma-emitting radionuclides. Soil moisture also will be assessed using a 
neutron logging tool for the new borehole only. These methods are described in Section 4.3 of 
the work plan. The new borehole will be logged before the casing is telescoped and before 
decommissioning activities begin. The starting point for logging will be recorded; this is usually 
ground surface or top of casing. The site geologist will witness logging runs and will verify 
before and after field calibrations and repeat log intervals. The borehole and wells that will be 
logged with the spectral gamma logging system are presented in Table D-3 . These wells 
represent data collection points in the vicinity of the waste site. Logging of these wells will 
provide additional updated, site-specific information on gamma contaminant distribution, both 
laterally and vertically, in the area of the waste site. 

D3.4 SURVEYING 

The location of the new borehole will be surveyed after the sampling and decommissioning 
activities are completed. The survey will be performed according to CP-GPP-EE-01-1.6, Survey 
Requirements and Techniques. Data will be recorded in NAVD88, North American Vertical 
Datum of 1988, and in the Washington State Plane (South Zone) NAD83, North American 
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Datum of 1983, with the 1991 adjustment for horizontal coordinates. All survey data will be 
recorded in meters and feet. 
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Figure D-4. Approximate Sampling Intervals in the 216-S-7 Borehole. 
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Table D-2. 216-S-7 Crib Sampling Plan. 

Borehole 
C4557 

C4557 14.5-17, 24-26.5, 
34-36.5, 44-46.5, 
54-56.5, 66-68.5, 

126-128.5, 155-157.5, 
180-182.5, 199-201.5, 

223-225.5 

Table D-1 One sample from 
each of the 
following: 

• H1 

Bulle density, 
moisture content, 
particle size 
distribution 

Maximum Number of 
Samples 

Approximate Number 
ofField Quality 
Control Samples 

Approximate Total 
Number of Samples 

11 

2c 

13 

• H2 

• PPU 

• Ringold Unit E 

a Actual sampling depths may vary depending on the amount of backfill/overburden used in interim stabilization activities 
at the waste site, field screening results, and varying subsurface conditions. 

-

bSee Tables B-4 and B-5 of Appendix B for detection limits and other analytical parameters. 
cane duplicate and one equipment blank. 
bgs below ground surface. 
H 1 Hanford formation upper gravel sequence. 
H2 Hanford formation sandy sequence. 
PPU Pho-Pleistocene unit. 

Table D-3. List of Boreholes for Spectral Gamma-Ray Logging. 
,. _, .. . ,, .. 

,,, Coordinates 
Borehole .. . r 

-: ~ 

. ~ ,, _,;,,, 
Approximate Location , (Wash. State Plane, N~83(91I) 

Number 
: .. .. , .. ' •.. .. 

·Northing .. ~- . Eastin'." ·' : ~- .., . 
;;_, ✓ - _ g 

C4557• Within the boundaries of the 216-S-7 Crib 134174 567164 

299-W22-12 Eastern edge of the 216-S-7 Crib 134185 567191 

299-W22-13 Western edge of the 216-S-7 Crib 134172 567143 

299-W22-14 Southern edge of the 216-S-7 Crib 134166 567187 

299-W22-32 Within the boundaries of the 216-S-7 Crib 134174 567179 

299-W22-33 Within the boundaries of the 216-S-7 Crib . 134168 567155 
. . 

NOTE: Imttal selection of ex1stmg wells was based on a review of well construct10n as-built diagrams. A smgle 
casing in contact with the formation is the preferred configuration for logging. A field inspection of the well configuration 
will be performed for final selection of boreholes. 

NAD83, North American Datum of 1983. 
• Planned boreholes. 
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D4.0 HEALTH AND SAFETY 

All field operations will be performed in accordance with FH health and safety requirements, and 
the requirements ofDOE/RL-96-109, Hanford Site Radiological Control Manual. In addition, 
a work control package will be prepared in accordance with HNF-PRO-079, Job Hazard 
Analysis, which will further control site operations. This package will include an activity hazard 
analysis, site-specific health and safety plan, and applicable radiological work permits. 

The sampling procedures and associated activities will take into consideration exposure 
reduction and contamination control techniques that will minimize the radiation exposure to the 
sampling team as required by HNF-MP-599, Quality Assurance Program Description. 

DS.0 MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

Investigation-derived waste generated by characte~zation activities will be managed in 
accordance with HNF-PRO-15333, Environmental Protection Processes, Sections 5.57, 
"Generating Waste", and 5.58 "Identifying and Designating Waste", HNF-EP-0063, Hanford 
Site Solid Waste Acceptance Criteria, CP-A-EE-010-14.0, Waste Identification; and 
CP-A-EE-010-16.0, Waste Storage and Handling, which identifies the requirements and 
responsibilities for containment, labeling, and tracking of investigation-derived waste. 
These procedures were developed to comply with "Strategy for Management of Investigation
Derived Waste" (Ecology et al. 1999), or as amended. An overview of the waste management 
strategy for the 200 Areas waste sites is presented in Appendix E of DOE/RL-98-28. 
Management of investigation-derived waste, minimization practices, and waste types applicable 
to 200-PW-2 waste control are described in CP-13935, Waste Control Plan for the 
200-PW-2 Operable Unit . 

Unused samples and associated laboratory waste for the analysis will be dispositioned in 
accordance with the offsite laboratory contract, which in most cases will require the laboratory to 
dispose of this material. Similar materials from onsite laboratories will be either disposed ofby 
the laboratory or returned to the project. The approval of the remedial project manager is 
required before unused samples or waste from offsite laboratories may be returned. 
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